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Manufacture  of.     (Pi  Maekey  and  Hutcheson 657 

Obtaining,  from  Fiscal  Matter.    (P)  Thompson.    From 

Mirth  and  Co 977 

Product  formed  by  Action  of  Ozone  on.    (Nagy-Ilosva) .. .  501 


PAGE 

Ammonia— cant. 

Production  of,    (P)  Mi  Donnell 907 

Manufacture  of.    'I';  Wilcox 

■Soda, Consumption  of  Material   m   the  Manufacture  of. 

(Schreib)  151 

Solution,  Oxidising  Action  of,  on  Metals.    (Hodgkinson 

and  Bellairs) 160 
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Blue.  Dianisidine-naphthol-.     (Von  Gallois) *.  268 

Board  of  Trade  Returns    91,  208.  321,  409,  530,  618, Voi,  780,  839,  904, 

Boiler,  Experiences  while  putting  up  a  Steam.     (Carulla) .  116 

Boilers,  Steam.     (P)  Hesse _-,j 

Boiling  and  Fusing  Points,  Determination  of.    (Le  Chate'lier) !  821 


PAGB 

Bombay.  Paper-making  In,    (T.R.) 

Bomb  Calorimeter,  Description  of.    (Slonon  and  Colbum)....  353 

Bone-  Black,  Decarbonisation  of.    (Home) 977 

New.     S.t  Special  Index,  page  hi. 

Borax,  Adulterated,  in  the  United  States.    fT.R.i  321 

Boric  Acid  and  Pormic  Aldehyde,  Detection  and  Estimation 

of.  iii  Milk.    (Thomson) 1070 

Acid,  Detection  ol,  in  Wines.      (Villiers  and  Fa.volleJ 

i.  Estimation  of.    'Jay  and  Dupasquier) 

Boron  and  Silicon,  Displacement  of  Carbon  by.    (Moissan)  ...  Ml 

Estimation  ol  n) 

In  BteeL    (Moissan and Charpy) 867 

Bottle  Industry  in  Connexion  with  Iron-Works.    (Jensch)  ...  806 

Bottles,  Apparatus  for  Sterilising  and  Closing.    (P)  Plaack...  178 

Hermetically  closing.    (P)  Lenders,    PromDenayer  791 

Bouillon,  Treatment  of,  to  obtain  Food.     (P)  Hilberg 1058 

Brandies.  Composition  and  Analysis  of.     (Rocquesj 514 

Brandy.  Production  of,  in  France.     (T.K.) 69C 

Brazil,  TarilT  Changes  in.     (T.R.)  203,776 

Use  ol  Cyanide  of  Potassium  in.    (T.R.) 700 

Bread  and  Flour,  Manufacture  of.    (P)  O'CaUaghan 105s 

Influence  ol  Alum,  ic.  on  Digestibility  of.     (  Bigelow  and 

Hamilton) 176 

Breweries.  Consumption  of  Steam  in.    (Schneider) 238,  288 

In  British  India.     iT.R.i 77s 

Process  of  Mashing  in.    (P)  Prochazka 981 

Brewers'  Refuse,  Apparatus  for  Dryinir.     (P)  CunlifTe 55 

Brewing.  Apparatus  for.     (P)  Rach 292 

Bearing  of  the  Acetic  Ferment  on.    (Hansen) 172 

Chemistry  of.  From  the  International  Congress  at  Brussels  52 

Colouring  Matters  employed  in.    (Evans) 673 

Preparation  for  Use  in.     (Pi  Spencer 673 

Puriflcal  ion  of  Water  for.     ( Bordes) 1054 

•'  Sludge  "  formed  during.     (  Moritz) sis 

Treating  Baw  Grain  for.    (P)  Ludlow 673 

Treating  Rice  and  other  Grain  for.     (PJ  Bairns 673 

Wines  and  Spirits.     (Class  XVII.)    52,  172,  288,  876,  499,  590,  668, 

702,  616,  877,  978,  1054 

Brick-dust  Mortar.     (T.R.) 208 

Bricks  and  Sandstone,  Waterproofing,  in  Australia.     (T.R.)  ...  698 

And  Tiles  of  Spain.     iT.R.) 995 

"Blue  Billy."     (T.R.) 901 

Continuous  Kilns  for.     (P)  Thompson.     From  Schofer. . . .  486 

\c  G  lazing  and  Enamelling.     (P)  Ahern 659 

Ac,  Kilns  for  Burning.     (P)  Howl 484 

For  (Hover  Towers ts(; 

F'or  Street  Pavements.  Vitrified.     (Gibson) 659 

Kilns  for  Burning.     (P)  Dawson 866 

Tiles,  Ac.,  Manufacture  of  Red.     (Pj  Ryder  and  Sons 807 

Brine  and  other  Liquids,  Evaporating.    (P)  Scott 1035 

Apparatus  for  E .aporating.     (P)  Chapman 572 

Apparatus  for  Obtaining  Salt  from.     (V)  Hodgson 571 

Heating.     (P)  Hodkinson 4sj 

Briquettes,  Manufacture  of  Petroleum.     (P)  Denormandie  and 

Hennebutte 1037 

Britisli  Honduras,  Customs  Tariff  of.    (T.R.) 60S 

Trade  through  Trieste,  Decadence  of.     (T.R.) 694 

Bromide,  Preparation  of  Pure  Ethyl.     (Adrian) 296 

Bromine,  Detection  of,  in  Organic  Compounds.     (Raikow)....  599 

Determination  of,  in  Chlorine.     (  Wense) 597 

Estimation  of  Triphenylmethanc  Colouring  Matters  with 

Nascent.     (Vaubel) 1945 

Production  of  Hydrobromic  Acid  from.     (P)  Lorenz 272 

Bromo-Cyinide  Process  for  Gold  Extraction.    (Mulholland)  ..  662 

Bronze,  Effect  of  Heat  on  Manganese.     ( Rudeloff ) 660 

Brown  and  De  Camp  Lead  Fume  Collector 972 

Constitution  of  Bismarck.     (Vaubel) 144 

Brulle's  Method  for  Testing  Butter.     (Lobry  de  Bruyn) 199 

Brunch's  Coke-Oven.     (Brunck)  793 

Brunsviga  Calculating  Machine 635 

Brussels,  International  Chemical  Congress  at 46 

Buchner's  Method  of   Estimating  Beeswax   with  Factitious 

Waxes.    (Kissling,) iq70 

Buildins:  Material,  Composition  of.     (P)  Wittmann 38 

Materials.     (Class  IX.) . . .     37,  159,  273,  365,  4S5, 573, 659^  752,  807, 

866,  970, 1047 

Buildings,  Composition  for  Preservation  of.    (P)  Hauers 659 

Bulgaria,  Drug-Trade  of.     (T.R.) 523 

Encouragement  of  Native  Industries  in.     (T.R.)  . . . ... . '  82,  204 

Burner  for  Coal-Tar,  Ac.    (P)  Peacock 19 

F'or  Spirit  Lamp.     (  P)  Lent n:> 

Incandescence  Gas-.     (P)  Delamarre 794 

Incandescent  Petroleum.     ( P)  Rint .".!!.'.'!!.'.'  856 

Burners,  Atmospheric  Gas-.    (P)  Fletcher  and  others «2 

Atmospheric  Gas-.    (P)  "Wright '  794 

For  Heavy  Hydrocarbons.     (P)    Thompson.    From  Huff' .'  740 

1  or  1  ncandescent  Lamps.     (P)  Tee 141 

For  Mineral  Oil  Vapour.     (P)  Compagiiie  pour  des'  Proce'des 

Seigle o.> 

Hydrocarbon  or  Vapour.  (P)  Watts  ..'..'.'.'.'..'..'.'.'..'.' '.""  855 
Incandescence  Gas.     (P)  Redfern.    From   La'Compagiiie 

Parisienne  du  Bee  Deselle-Gillet 856 

Mantles  for  Incandescent  Gas-.    (P;  Arendt ' '  356 
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Burners— emit. 

Reversible  Hydrocarbon.    (P)  Devoe 647 

Self-generating  Oil  Cas.     (P)  Johnston 22 

Self-generating  Vapour.     (P)  Owen 561 

Welsbach  Incandescent.    (Love) 16 

Butea  Frondosa.    (Hummel  and  Pcrkin) 459 

Butter,  Apparatus  for  Drying.    (P)  Chceld 56 

Brulle's  Method  for  Testing.     (Lobry  de  Bruyn) 199 

Detection  of  Foreign  Pats  in.     (Killing) 198 

Fat,  Determination  of  Volatile  and  Insoluble  Fatty  Acids 

in.    (Beal) 197 

Lard,  Oils,  &c.  Refining.     (P)  Mills.    From  Campbell 372 

Viscosimetric  Examination  of,  for  Foreign  Fats.     (Wender)  993 

Butyric  Acid,  Estimation  of.    ( Willcox) 1073 

Byssus.    (Silbermann) 1013 


Cactus  Alkaloids.    ( HeEfter) 334 

Cadmium  and  Copper,  Separation  of,  in  Qualitative  Analysis, 

Cushman) *JTi » 

Caffeine,  Preparation  of  Compound  of  Chloral  Hydrate  with. 

(P)  Chem.  Fab.  vorm.  Sobering 987 

Calamine,  Treating,  for  Extraction  of  Zinc.    (P)  Hoepfner 581 

Calcium,  Barium,  and  Strontium,  Analytical  Characteristics  of 

Mixture  of  Salts  of.     (Baubigny) 1065 

Carbide.    (Boi  chers) 854 

Carbide  and  Acetylene.    ( Wyatt) 135 

Carbide,   Automatical  Apparatus  for  Decomposing.    (P) 

Gabe 957 

Carbide,  Preparation  of  Crystallised.     ( Moissan ) 352 

Carbide,  Properties  of.    ( Venable  and  Clarke) 470 

Carbide,  Reducing  the  Price  of.    (T.R.) 8 87 

Carbide,  Use  of 470 

Chlorate,    Detection     and    Determination     of,    in    B.P. 

(Fresenius) 8S7 

Chloride  Solutions,  Electrolysis  of.     (Schoop)  864 

Chloride,  Use  of,  in  Determining  Potash  in  Manure.    ( De 

Roode) 511 

Ethylate.    (De  Forcrand) 52  i 

Clycerophosphate,  Preparation  of.    (Lambotte) 1060 

Oxide  in  Quicklime, Determination  of.  (StoneandScheueh)  301 

Permanganate,  Purification  of  Water  by.     (Bordes) 1054 

Plumbate,    Employment     of,    in    the    Glass    Industry. 

(Kassner) *. .  :,::; 

Separation  of,  from  Strontium  or  Barium.     (Dupasquier)  .  822 

Calculating  Machine,  the  Brunsviga 035 

Calico  Printing.     (Class  VI.) 33, 147,  2G9,  3G2,  480,  568,  652,  7-18, 

802,862,9115,  1044 

California,  Characteristics  of  Wines  of.     (Krug)  171 

Red  Wines,  Colouring  Matter  in.     (Bigelow)  4!i<» 

Calomel,  Behaviour  of  Mixture  of  Iodoform  and.    (Sehweis- 

singer) 183 

Test  for  Mercuric  Chloride  in 770 

Calorimeter,  Junker's.     (Kuhne) 631 

Canada,  Mica  in.     (T.K.)  In  I 

Mineral  Production  of,  in  1194.     (T.R.) r,l  l 

Mineral  Production  of  Ontario  in  1804.    (T.R.) tot 

Sulphur  Petroleums  of.    (Mal>ery)  958 

Wood-Pulp  Industry  of.    (T.R.)    -Jin,  998 

Canadinc.     (Schmidt) .';-- 1 

nee  of.    (Reychler) 883,  383 

Candle  Material,  Composition  and  Manufacture  of.    (Garri- 

(fiie- ; l'M 

dies,  .Sulphur.    /\')  Ejngzett 393 

Sapor  Juice  from  Fibrous.     (P)  Drummnnd  287 

Boots,  Ac.,  Extracting  Sugar  from,    li'i  Perry 702 

itchoucfrom  Vegetable  Fibres,  Imitation.    (Edison) L061 

Preparation  of, from  Picas  Blastica.    (T.R.) 1080 

KaterisJa,  Manufacture  of.    (I'j  Liohteustein     B79, 879 

Caramels,  Polarisation  and  Analysis  of.    <  Heron) 691 

J rates  of  the  Gum  of  Acacia  Decurans.    (stone;....  fn;7 

Of  feast.    (Salkowski) 876 

Carbolic  Acid,  Aluminium  Vessels  for  Storing.    (Balland) r,'.ii 

Acid,  Storage  of,    (\'on  Hanko)  1040 

■  Bisulphide,  Rendering  Basic  Aniline  Colours  Soluble 

in 26 

Changes  in,  during  Tempering.    (Charpy) 271 

Conversion  of  1                !      rgyof.    (Borchers) lev 

Determination  In  Steel,  Value  of  Barium  Hydroxide  Solu- 
tion In.    (Handy) 610 

i<    termination  of,  in  Iron.    (Volmerl 888 

Dioxide,  Apparatus  for  Absorption  of.     (Bredtand  Posth)  07:» 

Dioxide  it    '■■    .  E  timationof.    (Kratschmerand  Wiener).  71 

Dioxide,  Manufacture  of.    (P)  Wallace  and  Ball 1046 

i>    placement  of,  by  Boron  and  Silicon.    (Moissan) 867 

of,  for  Filtering.    H'i  Brandenburg  and  Foil  502 
Monoxide,  lv.  tuition  of,  by  Alkaline  Pyrogallol  Solution. 

res)  1005 

Prodw  tion  of  Chemically  Pure,    (p;  gchmole 1060 


VAQB 
Carbon — cont. 

Reduction  of  Alumina  by.    (Moissan)  370" 

Specific  Heat  and  Boiling  Point  of.     (Violle)  897 

Steels,  Miordgraphio  Analysis  of.    (Osmond) 1032 

Tetrachloride  for  Separating  K thyl  Alcohol  from  Methylated 

Spirit.     (Cari-Mantrand) 885 

Tetrachloride  for  Separation  of  Methyl  and  Ethyl  Alcohol. 

(Cari-Mantrand)  986 

Vapour  in  Coal  Gas,  Efficiency  of.     (Wright) 103 

Carbonates,  Manufacture  of  Alkaline.     (P)  Von  Baranoff 751 

Volumetric  Separat  ion  of.     ( Kippenberger) OS 

Carbonic  Acid  Cylinders,  Tests  of.     (Rudeloff) 640 

Acid  Gas,  Charging  and  Combining  Liquids  with.    (P) 

Lake.    From  Adam 291 

Acid  Gas,  Production  of.     (P)  Alius  and  Treitcl 573 

Acid,  Influence  of  Oxygen  on  Formation  of.    (Ciltayand 

Aberson ) 7-t!  !• 

Acid,  Production  of  Acid  Derivatives  of  Alky  I  'c  Salts  of 
Paramidophenyl.    (P)  Newton.   From  The  Farb.  vorm. 

Bayer 709 

Anhydride,  Properties  of  Solid.     (Villard  and  Jarry ) 863- 

Esters,  Manufacture  of.     (P)   Imray.    From    The    Farb. 

vorm.  Meister,  Lucius,  and  Briining 1061 

Carborundum,     Physical     Properties     and     Chemistry     of. 

(Mathews) 755 

Carboxyl  Groups  in  o-Position,  Tests  for.    (Von  Rothenburg)  .  992 

Carboy  Envelopes  or  Hampers.    (P)  Brown  and  Berry 951 

Carburettors.     (P)  Cabrie. 357 

Carcases,  Treating  Frozen.     (P)  Atherton 1057 

Carraway  Oil.    (Schimmel) 986- 

Cartridges,  Explosive.     (P)  Lux 886- 

Waterproofing.    (P)  Oliver 678- 

Casein  Compounds,  Manufacture  of.    (P)  Farb.  vorm.  Meister  1060- 

Reducing  Proportion  of,  contained  in  Milk.     (P)  Gaertner.  674 

Casks,  Barrels,  Ac,  Metal.    (P)  Perron  and  Monmon 791 

Castilloa,  I  ndia-Rubber  Trees  of.    ( T.R. ) 84 

Castor  Oil  of  Java.     (T.R.) 321 

Catechu  and  Kath,  Isolation  of,  from  Wood  of  Acacia 901 

Cattle-Food,  Use  of  Rape-Seed  for.    (P)  Mcllwaine  and  Com- 
mon    5t» 

Caucasus,  Development  of  Manganese  Ore  Trade  in  the.  (T.R.)  997 

Petroleum  Supply  of  the.    (T.R.) 406 

Cellars,  Floors,  Vats,  Ac,  Sterilisation  of.    ( Windisch) 290 

Cells  for  Batteries.    See  under  Batteries. 

Celluloid,  Manufacture  of  Fabrics  coated  with.     (P)  Gray 862 

Cellulose  Acetate,  Manufacture  of.     (P)  Cross  and  Bevan.    496,987 

And  Wood,  Spirit  from.     (Simonsen) 1039 

In  Paper,  Detection  of.     (Dahlheim) 599 

Reddening  of  Sulphite.     (Harpf ) 593 

Reddening  of  Sulphite.     ( Wolesky) 593- 

Thiocarbonates,  Use  and  Products  of.     (Little)  59 

Treatment  of  Materials  containing.    (P)  Simonsen 87!> 

Treatment  of  Wood  for  Manufacture  of.     (P)  Cross 182 

Trial  of  Cornstalk.     (T.R.) 699 

Cement,   Apparatus   for   Burning    Materials   for.      (P)    De 

Navarro 577 

Apparatus  for  Treating.     (P)  De  Navarro 807 

Coefficient  of  Dilatation  of.     (Keller) 37 

Effect  of  Gypsum  added  to  Portland.    (Schott) 570- 

Hardening  of  Portland 1047 

Hydraulic ;i0!> 

Imports  of,  into  Switzerland.     (T.R.) 1078 

Lime,  &c,  Manufacture  of.     (P)  Blyth 659 

Manufacture  of,  from  Schist  and  Bituminous  Marl.    (P) 

Mack 486 

Manufacture  of  Portland.     (P)  McAra 37 

M  icbele'e  Test  for  Portland 273 

Mixing  Clays  for  Manufacture  of.     (P)  Campbell- Kvcrden 

and  Prince 1047 

Production  of,   from    Furnace  SJag.      (P)    Brasseur  and 

Lambert 486' 

Trade  Section  of  Chamber  of  Commerce.    (T.R.) 529 

(  enicnts.     (Class  IX.) . . .     37,  159,  273,  365,  485,  573,  659,  752,  807,  866, 

!I70.  1047 
For  Production  of  Artificial  Stone,  Manufacture  of.     (P) 

\\  1  ek warth  and  lloeft 577 

Hydraulic,  Valuation  of  Marl  for.     (I, tinge  and  Schochor- 

Tscherhy) 37 

Manufacture  of.    (!')  (Lublewein 273 

Manufacture  of,  by  Treatment  with  Steam,    (Prussing)  ..  97o> 

Slaking,    (  Le  Chatelier) 575 

Centrifugal  ipparatoi  for  Separation  of  Liquids.    (P)  Marks. 

1  rom  The  Boo,  Wauguier  el  Pils on 

'in''..  Porcelain,  Ac.,  of  Spain.    (T.R.)  996 

Ceresin  (Cerasin)  Industry.    (Laoh)  282 

mi"  1  of  Commerce  Journal.    (T.R.) 520 

<  lianges  of  Address.     .S'cfl  umh  r  Address. .     2.  1112,  220.  386,  420,  644, 

628,  71  1,  7:ni,  848,  mi,  nun. 

< Ihareoal,  Production  of,  from  Wood.    (P)  Jones "  t 

Production  of  Wood*.    (Desmond)  350 

<  bay  Root,  Colouring  and  other  Constituents  of.     (I'erkin  and 

Hummel) 740- 

Cheese,  Lpparatus  for  Production  of,    (P)  Sohaoh 177 

Chelldonine,  Reaction  of,  with  Phenols,    (Baltandier) 898 
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{  liomioal  Industry  of  CJorroany.    (T.R.) *W 

IipIuIi  .  ■  ■  i:       is      fT.B.) * 

i,    ■    ...    h      Gradual  on  and  Calibration  "i ' 

r.B   ■••• ■'-][ 

-  <r\ (  Chamber  ol  Commerce.    (T.K.J •■-' 

(>,„.,„  i  Sanitary  I       mUtry,  and  DUMectanl 

,XVIIt.)..     56,176,292                 592. 674,  766,  818  WO, 

. '  "^  1  i  1  "•>/ 

Suii  Commltb               nlng •r'-,i 

Chili,  Si.l- of  NitMt.-Fi-l.l-.il.     i T.R. i  ,;:'!' 

China,    Importation   of    Indian   and    Persian   Opium    Into, 

i'I'.Ii  i "■' 

Repricing  Designs  on.    (P)  Doulton  and  Slater Hi 

Chloral  Hydrate,  Preparing Oomi nd  of,  with  Caffeine     (P) 

dsche  Fabrik  aul  Action  vorm.    B.  Schering 

chl,. mi—   and    Prussiatea,  Discharge    Eitecta  produced    by. 

(Jeanmaire) 

i  Prodnction  of .    (Oettet)  

Chloride  ol  Lime.    8#  under  Lime  and  Bleacbing-Powdcr. 
chl.iri.l-.    Manufacture   of  DMueneaulphonic.     (Pi    Lmray. 

I         D   Monn-t J001 

Chlorine,   Apparatus   tor   Hannfaoture  of.    <P)    Brock   and 

others °' 

Coal  "i  Working  Eleotrioal  Apparatus  tor  Manufacture  ot 

-ii  lussermann)  • °°* 

Detection  of.  in  methylene  liiu-.    (Lenz) iti 

Detection  of,  in  Orjpmie  Composition.    iRaikow) 5OT 

Determination  ol  Bromine  in.    (Wenae) 597 

Determination  of,  by  Sodium  Peroxide.    iKdmgcr).  ••••••  »87 

Electrolytic    Apparatus    for   Manufacture    of.    (P)  Lake 

Prom  Roberts ** 

Manufacture  of .    (P)  Sadler  and  Wilson s<>o 

Manufacture  of,  from  Metallic  Ores.    (P)  Hunt 12 

Manufacture  of.     (P)  Johnson,    From  \  erem  Chemische 

Pabrik *5? 

Production  of,  from  Gaseous  &CL.    (P)  Krause s,'-> 

Productionot  HC1  from.    (P)  Lorenz 272 

rjae  of  "Sodium  Peroxide  in  Estimation  ot.    (Edmger) 398 

Chloro-cupric  Acid.    (Neumann) 81 

Chloroform,  Prevention  of  Decomposition  of .    (Allain) 1060 

Chlorosis  in  American  Vines,    (Oastineand  Degrully) 816 

Ohromate  [nduatry  of  Russia.    (Wahlberg) 186 

Chromatcs.   Manufacture  of.     (P)  Wise,     l-'rom  the  Deutsche 

Solvay-werke  ActiengeaeHsohait 865 

Of  Iron.    |  Lepierre) •}",- 

Use  of,  as  Anti-incrustators.    (Nieske) '•>'< 

Chrome  Ink,  Preparation  of.    (Knapp) "99 

I  ton  Ore,  Analysis  of.     (Rideal  and  Roscnblum) 101^ 

Iron  Ore  Mining  in  Asia  Minor.    (T.R.)  s37 

Lead  Dyeing  pronounced  Dangerous.    (T.R.) 528 

Lead  Poisoning.    (T.R.) 403 

Ore  in  New  /.aland.     (T.R.) 612 

Steel,  Analysis  of.     (Rideal  and  Roscnblum) 101/ 

Tannaire.    Analysis    of    T'sed   Liquors     in.      (Heal    and 

Pi ■<  icier) 248 

Chromium  Chromates  as  Mordants.     (Silbermann) 1044 

Determination  of,  in  Chrome  Ore.     (Clark) 510 

Etc.,    Crystallising     Compounds     in    Iron     Alloys    with. 

( Behrens  and  hinge) ~~i 

Formate.     (  Haus-ermann ) 148 

Mordanting  Wool  with.    (Hummel  and  Gardner)  462 

Ternary  Alloys  of  Iron  with.     (De  Bennevillc) 57S 

Cider,  Oxidation  of  Tannic  Acid  in  Apples  used  for.    (Lindet) .  1055 

Cinchona  Alkaloids,  Properties  of.     (von  Miller  and  Rohde) ...  883 

Cinchonieine,  Crystallised.     (Roques) 819 

Cinchouinc  and  Cinchoteninc.     (Skraup) 676 

Constitutional  .Structure  of.     (von  Miller  and  Rohde ) 883 

Tri-hydriodide,  Action  of  Water  on.     (l'lim) 64 

Cinchotenine.     (Skraup)  676 

Cinders.  Apparatus  for  Sifting,  Separating,  &c.    <P)  Squire  ...  791 

Cinnabar  in  Texas.     (T.R.) 405 

Mining  Ol  New  Zealand.     (T.R.) 612 

Cinnamon.  Occurrence  of  o-cuuiaraldehydemelhyl  Ether  in  Oil 

of.     (Bertram  and  Kiirsten) 594 

Oil "4 

Oil.    (Schimmel) 986 

Citr.il  in  Lemon-Oil,  Occurrence  of  Citron-Hal  uiih.  (Doebner)  ".94 
Citrates.  Tartrates,  &c,  of  Para-anisidine  and  Para-Pheneti- 

diii-.  Manufacture  of.     (P)  Roos 987 

Citric  Acid  in  SuaarCane  Juice.     (Shor-y) 51 

Acids.  Production  of  Mono  and  Di-Phenetidin.     (P)  John- 
son.   From  von  Heyden  Nachfolger 386 

trouellal.  Occurrence  of,  with  Citral  in  Lemon-Oil.  (Doebner)  594 

Clav,  Manufacture  of  Alumina  from.     (Heibling) 364 

Preserving,    (l'j  Tortora 37 

Clays.     (Class  IX.) . .     87,  169,  273,  365,  485,  573,  659,  752,  807,  866,  970, 

1047 

Determinine  the  fusibility  of  Fire-  485 

Mixing,  for  Manufacture  of  Cement.     (P)  Campbell-Evcr- 

den  and  Prince 1047 

Cloths,  Manufacturing  in  Variegated  Colours.    (P)  Kalisch  and 

others 363 

CloveOil.    (Schimmel) 986 
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Coal,  Apparatus  for  Carbonisation  of.    (P)  Wilton 471 

Apparatus  for  Purifying.    (P)  Clough  and  others 1086 

Briquettes,  Manufacture  of,    (Colqnhounl 052 

Consumption  of,  inKessler  Process  for  Concentration  ol 

Sulphnrle  Aeid.    <  Kesslerj 1046 

Dust  and  Small  Puels,  Furnaces  for.     (P)  Pelzer 740 

•ll:iv      ,S<,.  unit'  r  ' 

Beating  Power  of  Wyoming.    (Slosson  andColburn) 353 

In  the  Fan-  [stands.    (T.B  1  321 

Mining  in  New  Zealand.    (T.R.) 612 

Preventing  Explosion  of.    (P;  Lake,    From   Behuke  and 

oiler- SH 

-Tar  Bases.     ( A  h  reus) 857 

-Tar,  Distillation  of.     (Ivohleri  23 

-Tar    Product-,    Durability    of    Pigments    derived    from. 

1  Lanrie  1 221 

Temperature  Employed  in  Distillation  of.    (Wright) 842 

Utilising  Gases  from  Carbonisation  of,    (P)  Dunlop 261 

Coal-,  Report  on  Indian 470 

Cobalt  and  Nickel,  Qualitative  Separation  of.    (Vidian) 509 

And  other  Minerals  of  Australia.    (T.B.)  611 

Determination  of,  by  Classen  s  Oxalate  Method,    (Nass)..  69 

Electrolytic  Determination  of.    (Oettel)  69 

Manufacture  of.     (P)  Manh-s 581 

Quahtative  Separation  of  Nickel  from.    (Villicrs)  389 

Separation  of  Bismuth  from.    ( Jannasch  and  Kammerer)  889 

Sulphide.     (Villiersi  389,524 

Coca  Erythroxylon  of  India  (T.R.) 84 

Cochineal  Carmine,  Adulterations  of.     (Donath)  305 

Indo-European  Trade  in.     (T.R.) 1079 

Cocoa,  Extraction  or  Rendering  Soluble  of.    (P)  Gaedke 592 

Coerulein,  Constitution  of.     (Prud'hommo)  359,745 

Coffee,  Producing  Substitutes  for.    (P)  Haddan 818 

Substitute  for.     (P)  Fischer  and  Zedler 1057 

Coke,  Apparatus  for  Manufacture  of.     (P)  Schon 356 

By-Produet.    (T.R.)  902 

German,  in  Australia.     (T.R.) 901 

Industry  of  Genua uy.     (T.R J 205 

-Oven,  Brunck's.    (BrunekJ 793 

-Oven, Semet-Solvay.    (Darby)  336,792 

-Ovens.     (V)  Boult.     From  Colliu 21 

-Ovens.     (?)  Shrewsbury 795 

Utilisation  of  Small.    (Pj  Williams 356 

Collieries,  Deposits  found  in  Old  Workings  at.     (Shaw) 1023 

Physiological  Action  of  Black-damp  in.     (Haldane) 592 

Collodion  Papers,  Recovering  Volatile  Solvents  from.     (P)  de 

Grousilliers 886 

Colombia,  Discovery  of  Gum  Copal  in.     (T.R  ) 902 

Colorimeter,  Modified  Form  of.    (Procter) 122 

Colorimetry,  Note  on.     (Hogg) 1022 

Colour  in  Tanning  Materials.     (Watson  Gray) 335 

In    Tanning    Materials,    Estimation    of.        (Parker   and 

Procter  1 124 

Printing  with.     (P)  Bachelerie g^Q 

Reaction  for  p-Amidophenol.  Olichaelis  and  Luxembourg)  513 

Colouring  Matters  and  Dyes.    (Class  IV.)     25, 144,  262,  359,  474, 

564,  650,  742,  797,  857,  961,  1040 
Colouring  Matters  and  Dyes,  '\  arious : — 

Alizarin,  Synthetical  Production  of,  from  Hemipic  Acid. 

(Lagodzinski) §60 

Alizarine,  Manufacture  of  Dry.    (P)    Immy.    From  The 

Farbwerke  vormals  Meister 265 

Alkyl-Ethcrs,   Manufacture  of  Acetyl  from.     (P)  Johnson. 

From  Bohringer  and  Sons 861 

Amidonaphtholdisulpho  Acid,  Manufacture  of  a  Newl.8-. 

( P;  Abel.     From  Fischesser  and  (Jo 479 

Ammonia  Derivatives    of    Hexamethyltriamidotriphenvl- 

methane.    (Rosenstiehl) 474 

Ammonium  Iodide  Derivatives  of    Hexamethyltriamido- 

triphenylmethane.    (Rosenstiehl)    359 

Anthracene  Derivatives:  Hydroxyanthraquinones.    (Offer- 
maun)  262 

Anthraquinone  Derivatives.  (P)  Newton.  From  The  Fart/. 

vorm.  Bayer  30 

Atomic  Grouping,  Distinguishing  Derivatives  of  Di-  and 

Tri-phenylmethane.    (Rosenstiehl) 25 

Azo-Colourlng    Matters    from    Phenyl/3-Naphthyla'min'e". 

(Lesser) 26 

Azo-Colouring  Matters,    Identification   of   Certain   Red. 

(Stebbins) '  347 

Azo-Colouring     Matters,    Manufacture  of.       (P)    lmray" 

From  The  Farb.  vorm.  Meister , .'  74c 

Azo-Colouring  Matters,   Manufacture  of.     (P)    Newton. 

From  The  F'arb.  vorm.  Bayer '  263 

Azo-Colourine    Matters,    Production  of.      (P; '  Newton* 

From  The  Farb.  vorm.  Bayer m  264 

Azo-Colouring  Matters,  Production  of  New.    (P)"  Johnson 

From  Bad.  Anilin  and  Soda  Fab *  266 

Azo-Colouring  Matters,  Production  of  New.   °('p')'wil'l'c'ox. 

From  Bad.  Anilin  and  Soda  Fab '  266 

Azo-Colouring  Matters,  Production  of,  on   Fibres.  "  "(P) 

Newton.     From  The  Farb.  vorm.  F.  Bayer .....  143 

Azo-Colouring  Matters,  Reduction  Products  ofAik'v'la'ted" 

(Witt  and  Buntrock) 29 

Azo-Colouring  Matters,  Reduction  Products  of  Aliylated 

( Witt  and  Helmolt) " 28 

Azo-Colours,  Production  of  Black,  on  Fibre." '  (P)  Newton 

From  The  Farb.  vorm.  Bayer ,  1042 

Azo-Colours,  Production  of  Fast,  on  Fibre."   "(P)   i'mrav 

From  The  Farb.  vorm.  Meister 966 
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Colouring  Matters  and  Dyes,  Various—  cont. 

Azo-Compounds,  Laws  Governing,  Formation  of.   (Yaubel)     961 
Azo  Dyes  en  Fibre,  Production  of  Black.      (!')     Imray. 

From  The  Farb.  vorm.  Meister 560 

Azo   Dvcstufi's,    Manufacture  of.     (P)    Johnson.      From 

Kalleand  Co 21 

Azo  Dyestuffs,  Manufacture  of.     (P)  Newton.     From  The 

Farb.  vorm.  F.  Bayer  and  Co Ill 

Azo  Dvestull's,  Manufacture  of  New.     (P)  Johnson.    From 

KalleandCo 32 

Azo  Dyestuffs,  (Production  of.    (P)   Newton.    From  The 

Farb.  vorm.  F.  Bayer  265 

Azoxy  Compounds  of  the  Aromatic  Series,  Manufacture  of. 

(P)  Loesner 31 

Bases  and  Sulpho-Acids,  Manufacture  of.     (P)  Abel.    From 

The  Actien-Ges.  fur  Anilin  Fab 203 

Bases,  Hexamethyltriamidotriphenylmethane  Ammonium. 

(Bosenstiehi) 853 

Bases,  Production  of  Arcmatic,  Containing  Sulphur.    (P) 

Imray.    From  The  Farb.  vorm.  Meister  29 

Bismarck  Brown,  Constitution  of.     (Yaubel) \a 

Coerulein,  Constitution  of.     (Prud'homme) 745 

Colour  Bases  of  the  Triphenylmethane  Series.     (Weil) ....    665 
Production  of  Yellow,  on  Silk.    (P)  Johnson.    From 

The  Badische  Anilin  und  Soda  Fabrik 651 

Colouring  Matter,  Acid  Compounds  of    Natural  Yellow. 

(Perkin  and  Pate) 715 

Matter,  Artificial  Mordant.    (Kallab) 744 

Matter,  Artificial  Mordant.     (Nietzki) 742 

Matter  Constituent  of  Persian  Berries.     (Perkin  and 

Geldard) 565 

Matters  contained  in  Chay  Boot.    (Perkin  and  Hum- 
mel)       746 

Matters,  Detection  of  Artificial  and  Natural,  on  Fibre. 

(Lehne  and  Rusterholz) 72,  73, 192,  306,  391,  517,  600, 

680,  823,  891 
Matters,  Detection  of,  on  Fibre.    (Brooke,  Simpson, 

and  Spiller) 990 

Matters,  Detection  of,  on  Fibre.    (Schoellkopf  Aniline 

and  Chem.  Co.) 1067 

Matters,  Detection  of,  on  Fibre.    (The  Clayton  Aniline 

Co.) 1066 

Matters,  Diphenylmethane.     (Albreeht) 475 

3Jatters  Djeine  Blue  with  Mordants,  Manufacture  of. 
(P)  Abel.    From  The  Actien  Gesellschaft  fur  Anilin 

Fab 47S.747 

Matters  Employed  in  Brewing.    (Evans) 673 

Matters,  Estimation  of  Triphenylmethane,  with  Nas- 
cent Bromine.     (Yaubel) 196 

Matters,  Etherification  of  Sulphonated.  (Prud'homme)      28 
Matters  for  Wool,  Manufacture  of  Black-Blue  to  Black 
Disazo.    (P)   Imray.    From  Soc.  of  Chem.  Ind.  in 

Basle 1042 

Matters  from  Anthraquinone,  Manufacture  of.     (P) 

Newton.    From  The  Farb.  vorm.  Bayer 30 

Matters  from  Logwood,  Manufacture  of.     ( V)  Mat  heson 

and  Co Z67 

Matters  from  Naphthylen-diamine  Mono-sulpho  Acid. 
(P)  Abel.    From  The  Actien  Gesellschaft  fiir  Anilin 

Fab 361 

Matters  from  Naphthylenediamine  Disulphonic  Acid. 
I'    Abel.    From  The  Actien  Gesellschaft  fur  Anilin 

Fab 263 

Matters   from    Phenylamido-oxvnaphthaline    Sulpho 

1.     (P;  Pitt.     1'rom  Cassella  and  Co 566 

Matters  from  Triphenylmethane.     n'rud'homme)  ....      27 

Matters  in  California  Bed  Wine*.     (Bipelow) 109 

Matters  in  Wine-,  of  Austria-Hungary.     (T.E.) 899 

Matters,  Investigation  of  Triphenylmethane.     (Haller 

and  Mailer) 869 

Matter*.  Manufacture  of.     (Pj  Abel.    From  The  Actien 

aft  fur  Anilin  Fab 146,263,861 

Matt  re  of .    (P)  BaruchandGoldaobel..    5<;:> 

Matter-,  Manufacture  of.    (I')  Imray.     From  Vidaland 

others 177 

Matters,  Manufacture  of.    (V)  Lake     From  Leonhardt 

and  Co 864 

Manufacture  of,      (P )    Newton.     From   The 

b,  vorm.  Bayer 1  in,  i;  :  801 

Matter,  Manufacture  of  a  New.    <  Brant) 286 

facture  of  Aniline  Grey  and  Black.    (I'; 
\Veii<T  and  Bratmi ". 

Mat''  "  '  iranu'i--  V.'lloW.        (P) 

Imray.    Prom  The  Soe.  of  Chem.  Industry  in  Basle  .    801 
Math  ifactare  of  Black.    (P)  Now  ton.     I 

Bayer 963 

Matter*,    Manufacture    of    Blue    Gallocyanin.      (Pj 

Btrrand  and  others * 661 

Matt)  ifactnre  of  Condensation  Products  and. 

Abel,     Prom  The  h  >ft  fur   inilin 


(ft: 


801 

'«,    Mauufaeture  of  Cotton    lirown.      (I';    Lake. 

a  Oehler 1042 

Manufacture  <>t    L)  D      rig.    (P)    Abel. 

n  Fab.    801,  861,862 
Matters,  Manufacture  of  LHrecl  Dyeing  fellow.    (P) 

Brooke  and  othei  ^ 266 

Matter  .Manufacture of, from  Mu  carine.    (P)  Durand 

981 

icturo  of  New.    (P)  Abel.    Prom  The 

!  fur  Anilin  1  i. i » 260 

in    ol    New  Black,    i  P)  Johnson. 
Prom  'J  I  .I, piii 
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Colouring  Matters  and  Dyes,  Various— cont. 

Matters,  Manufacture  of  New  Blue  Gallocyaiune.  i  P) 
Hieirn  and  others 567 

Matters,  Manufacture  of  New  llluc-Violet  and  Blue- 
Green.     (P)  Durand  and  others 477 

Matters,  Manufacture  of  New  Mordant  Lyeiug.  (P) 
Johnson.     From    Tho    Badische  Anilin    unci   Soda 

'   Fab 32,146 

Matters,  Manufacture  of  Poly-Azo.  (P)  Imray.  From 
The  Soc.  of  Chem.  Industry  in  Basle 263 

Matter,  Manufacture  of  Red  and  Violet.  (P)  Newton. 
From  Tho  Farb.  vorm.  Bayer 1)12 

Matters,  Manufacture  of  Bed  Direct  Cotton.  (P)  Green 
and  Jansen 962 

Matters,  Manufacture  of  Yellow.     (P)  Levinstein 5<;7 

Matters,  Manufacture  of  Yellow  Basic.  (P)  Imray. 
From  The  Farb.  vorm.  Meister 800 

Matters,  New  Series  of.     ( Friedel) :s :>'.) 

Matters  of  Alkylated  Induline  Series,  Manufacture  of. 
(P)  Johnson.  From  The  Badische  Anilin  unci  Soda 
Fabrik 266 

Matters  of  Induline  Series,  Manufacture  of.  (P)  Abel. 
From  The  Actien  Gesellschaft  fiir  Anilin  Fabrik    266,  861 

Matters  of  the  Fluorescein  Group.  (Mohlau  and 
Koch) 475 

Matters  of  the  Indigo  Group.  (P)  Johnson.  From 
The  Badische  Anilin  und  Soda  Fabrik 477 

Matters  of  the  Phthale'ine  Group,  Manufacture  of.  (P) 
Imray.    From  Basle  Chem.  Works,  BindscUedler. ..     567 

Matters,  Preparation  of,  from  Diphenylmethane  Deri- 
vatives.    (Walter) 744 

Matters,  Production  of.  (P)  Newton.  From  The  Farb. 
vorm.  Bayer 264,  265 

Matters,  Production  of  Green  and  Blue.  (P)  Shillito. 
From  Geigy  and  Co 651 

Matters,  Production  of  New  Basic  Yellow.  (P)  Green 
and  Jansen 962 

Matters  Related  to  the  Indulines  and  Eurhodines, 
Manufacture  of.  (P)  Johnson.  From  The  Badische 
Anilin  und  Soda  Fabrik 566 

Matters,  Rendering  Basic,  Soluble  in  Benzene,  &c 26 

Matters  to  Dye  Cotton  without  Mordant,  Manufacture 
of.  (P)  Abel.  From  The  Actien  Gesselschaft  fiir 
Anilm  Fab 861 

Matters.  Transformation  of  Diphenylmethane  Deriva- 
tives into.     (Walter) 741 

Principle  of  Toddalia  Acuieata  and  Evodia  Meliaefolia. 
(Perkin  and  Hummel) 476 

Principles  of  Ventilago  Madraspatana.    (Perkin  and 

Hummel) 27 

Derivatives  of  Phenolphthalein.  (Haller  and  Guyot)  ....  360 
Diazo  Compound,  Production  of  a  New.  (P)  Altschul  145,  477 
Diazo   Compounds,   Manufacture  of  Stable.    (P)   Imray. 

From  The  Farb.  vorm.  Meister 962 

Diazo  Salts,  Preparation  of,     ( P)  Feer 800 

Disazo  D.vestuffs,  Production  of  Mixed  Blue.     (P)  Sutton. 

From  Cassella  and  Co 962 

Dye,  for  Hair.     ( P)  Lumiere 147 

Manufacture  of  Bluish-Red.  (P)  Read,  Holhday,  and 
others 144 

Production  of  Red,  from  Para-nitro-aniline.  (P)  Imray. 
From  The  Farb.  vorm.  Meister,  Lucius,  and  Briining    566 

Dyes,  Manufacture  of  Basic  Cotton  Blue  and  Violet.    (P) 

Williams  and  Turner 953 

Of  the  Rhodamine  Series,  Manufacture  of  New.  (P) 
Johnson.  From  The  Badische  Anilin  und  Soda 
Fabrik 74ft 

Sulphonati  d  Triphenylmethane.    ( Prud'homme) 744 

Dyestutts,  Manufacture  of.    (P)  Newton.   From  The  Farb. 

vorm.  Baj  er  and  Co SI,  31,  145,  477,  651 

Manufacture  of  Blue.    ( P)  Durand  and  others 1042 

Manufacture  of  Poly-Azo.  (P)  Newton.  From  the 
Far  1 1.  vniifi.  Haver  265 

Manufacture  of  Tris-Azo.        (P)  Pitt.    From  Cassella 

and  Co in; 

Manufacture  ol  fellow  Basic  (P)  Imray.  From  The 
Farb.  vorm.  Meister 800 

Producing  Diazo,  from  Perchlornaphtholdisulpho  Acid. 

(  P)   Pit  I.      From  Cassella  anil  Co 32 

Production  of  Black  Polyazo.     (P)Pi(t.  From  Cassella 

:,n«i  Co ion 

Production  of  Fast   Yellow.     (P)  Pitt.     From  Cassella 

and  (,'( 9(;:j 

Production  of  Indigo  Bine.    (P)  Newton.   From  The 

Farb.  vorm.  Bayer  ;ii;:[ 

Production  of  Polyazo.     (Pj   Pitt.     From  Cassella  ami 

47S 

Substantive  Cotton,  and  their  Fastness  to  Soap.  (Caberti)  269 

Theory  ol  Mordant.    (Berotbsenj  568 

irescein.  Constitution  of.    (Meyer)  860 

I  1 1 10 1  ind  I  lies.      f  I  iscler  and  llepp) 595 

1   aorlnriinas.    (Nietakl) ,  nr,7 

Fluorindines,  Constitution  of  the.    (Kehrmannj 869 

ula  of  the  Acid  Magentas.    (Roscnstiehl)  2s 

1  u  1    im     Constitution  of  the.    1  Tortclli) 869 

izo  Compounds,  Manufacture  of     (PJ  Straub sun 

Hydroxyanthraqulnone,    Manufacture  of  Derivatives   of. 

'Pi  Pfowtdn.    Prom  Farb.  vorm.  Bayer ion 

Hydroxyanthraquinoneq'iinolfnes,    Manufacture   of.    (P) 

Bfowton.    FromTheFarb  vorm.  Bayer  and  Co in. 

II.\  ill  oxyant  I111.ji11ne.11.  i.     (OITermann) 262 
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Colouring  Matters  and  D       '        ai  -eoni. 

Hydroxy  Mill  .    Manufacture  of.    (P)   Newton. 

Pro                rb.  vorm.  Bayer 30 

Indigo.  Preparation  nf.  from  Ethylene  DianthranlUc  Acid. 

i    tnkelami  Bpiro) 800 

[ndJjro  White,  Manufacture  of   lrtiflclal.    (P)  Johnson. 

Proi                   chi   \ r  .1,11  und  Soda Pab 177 

I  in  I  n  1 1  n  Scries,  the.    (Fischer  and  Hepp)  797 

luii.  1,1  '                  titutionof.    (Lefevre) 799 

I.ik-ivI  Com  pounds  ol  Methylaniline,  Ac.     (P)    Johnson. 

Prom  the  Chem.  Fab.  vorm.  Goldenbergand  Co B61 

Lactyl  p-Phenetidine,  Manufacture  of.  (P)  Johnson.  Prom 

Bonringer  and  Bons 861 

M,.-!  n  ri  ii.  Derivatives  of,    I  Bedford  and  Perkin) 1040 

Methylglyoxalid Production  of.      (I')  [mray.     Prom 

'I  hi   Parb.  vorm.  Meister 851 

Naphthalene-a  monosulpho   Acid,    Manufacture  of  oj,  a,- 

Dihydroxy.     (P)    Newton.      From    The   Fiirb.  vonn. 

Bayer.... 31 

Napbtnazarin.    i  Zincke  and  Schmidt  i 650 

Naphthazarin,  Ac,  Manufacture  of.     (P)  Johnson.  From 

The  Badisobe  Anilin  und  s<.<i:i  Pab 147 

Naphthol  B|  8»Disulpho    Icid,  Manufacture  of  p,--    (P) 

Newton.    Prom  The  Pat  b.  vorm.  Bayer 31 

Naphthol    Disulphonic    Acids,  Manufacture  of   a-.     (P) 

[mray.    Prom  The  Parb.  \ mm.  Meister,  Lucius,  und 

Bruning 050 

Naphtholmonosulphonio    Icid,    Manufacture  of  a-.     (I'i 

[mray.      Prom  The   Farli.   vorm.  Meister,  Lucius,  und 

Bruning 050 

Naphthylamine  n,  p,  Disulpbo  Acid,  Manufacture  of  0r. 

(P)  Newton.     Prom  The  Parb.  vorm.  Bayer   31 

Naphthylamine  Trisulphonic  Acid,  Manufacture  of.    (P) 

Abel.    From  Fischesser  and  Co 200 

Naphthylendiaminesulpbo    Acids,  Manufacture  of.      (P) 

Mm L    Prom  Fischesser  ami  Co 479 

Nitre-  anil  Amido-Derivatives  of  Paraditolylamine.    (Jau- 

lierl  1 800 

Nitrosamine  Compounds,   Production  of.     (P)   Johnson. 

From  The  Baoische  Anilin  and  Soda  Fab U7 

Nitrosamines,  Manufacture  of.    (P)  Johnson.     From  The 

Badiscbe  Anilin  und  Soda  Pan ..  —  567 

Nitroso-Compounds, Manufacture  of.     (P)  Lake.     From 

WirthandCo 801 

Ortho-  and    Paia-oxy-ortbotoluic   Acids    and    Metaeresol, 

Manufacture  of.     (P)  Johnson.     Krom  Kallc  and  Co.  .  800 

Orthonitraniline,  Manufacture  of.    (Pokorny) 25 

Oxazines  and  Eurhodines,  Derivatives  of.    [Lauth) 25 

Oxyantbraquinone,  Production  of  o-.    (P)  I  in  ray.     From 

The  Parb.  vonn.  Meister 203 

Pyrogallol  and  its  Salts.     (OodelTroy) 050 

Pyronines.    (  Biehringer) 470 

Besorcinol  Black.     (Bonnet) 1041 

Safranines,  Constitution  of  the.    (Jaubert) 501.5111 

Safranines,  Constitution  of  the.    (Xietzki) 858 

Salts  Of /3-Sulphonaphthalene,  Production  of.      (P)    Hurt 

and  ethers 203 

Salts  of  Pvrocatcchin  DisulphoAcid,  Manufacture  of.     (P) 

Tobias 301 

Sulpbonio  Acid.  Production  of  Dehydrothio-anilinc,  and 

Colouring  Matters  therefrom.     (P)  Green  and  Jansen  962 

Sulphonic  Acids  of  the  Fuchsines.    (Prud'hoimnc)  800 

Tetramethyldiamidobenzhydrolcyanide,    Preparation    of. 

(Wail) ' Ml 

Tetrametbyldiamidodiphenylcarbinol.    (Weil) 475 

Tetramethyldiamidodiphenylcarbinol,  Instability  of.   (Ro- 

senstiehl) 10 11 

Tetramethy  ldiamidodiphenylmethane.     (Pinnow) 171 

Triphenylmethane  Derivatives,  New  Synthesis  of.    (Wal- 
ter)'.   745 

Toluene  Derivatives,  Production  of.     ( P)  Loesner 32 

Colours.  Bronze-  and  Brocade.    (Kayser) 055 

Dyeing  leather  with  Basic.     (Bertram) 965 

Examination  of  Oil-.    (Filsinger) 45 

Metallic  Salts  as  Fixing  Atents  for  Diamine.    (Kertesz)  ..  268 

On  Turkey  Bed,  Printing  Coerulei'n.    (Hinder) 748 

Photographing  in.    (P)  Mathieu 820 

Printing  in  Metallic.    (P)  Priestley  and  Swann 373 

Printing  several,  by  One  Impression.    (1')  Barnwell......  749 

Production  uf  Azo,  on  Fabrics.    (Pokorny) 748 

Purification  of  Congo  and  Acid  Bed.    (Perkin) 401 

Water-  and  ( )il-,  for  Artists.    (Lotter) 10S 

Columbia.  Gun  Copal  in 1050 

Combustible  Materials,  Prevention  of  Heating  and  Ignition  of. 

(P)  Boult.    From  Scborke 1037 

Combustion.  "  Spontaneous."     (Alsberg) 947 

Composition  as  Substitute  for  Marble,  Ac.   (P)  Lenders.   From 

Bertin 807 

Fur  Admixture  with  Flour, 4c.     (P)  Weddell 819 

For  Paring  Blocks,  Slabs,  Ac    (P)  Jost 752 

For  Repairing  Stoneware,  Ac    (P)  Elliot 159 

For  Roads,  Pavements,  kc.     (P)  Cory B07 

For  Wall-Plastering,  ftc     (Pi  Keim 480 

For  "Waterproofing  Fabrics.    (P)  Knowlton 652 

Compound,  Manufacture  of  a  Plastic.     (P)  Ritter  von  Pischof  495 

New  Medicinal  and  Nutritive.    (P)  Clowes 982 

Compounds,  Digestive.     (P)  Curnrick 885 

Concentrates,  Treatment  ol  Pyrit., us,  by  Cyanide.     (Crosse)..  753 

Concentrating  or  Evaporating  Vessels.     (P)  Glover  and  Brock  791 

Concert,  The  Smoking 734 
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Oiete  for  Paving,     (V)  Potter 274 

i  ondensenfoT  Und  Fumes.    (P)  Douiton and  Seaceau 058 

Water  Meter  (or  HC1.    (Schttler)  803 

<  kmdenaing  Apparatus  for  Fluids.    (  p>  Tholsen 792 

Conductors  for  Electric   Decomposing  Tanks.     (P)  Leith  and 

nl  hers 1048 

Conflagrations,  Chemical  Means  of  Preventing  and  Extinguish- 
ing.   (Norton) 832 

Congress,  Chemical,  at  Brussels  and  Antwerp 4K. 

Of  Applied  Chemistry  in  Paris.    (T.R.) o*»» 

Of  French  Sugar  and  Distilling  Chemists 816 

Coniine,  Action  of  Hydrogen  Peroxide  on.    (Wolffenstein)  ....  884- 

Conine  and  Nicotine.    (Houtj 5991 

Group,  Alkaloids  of  the.     (Wolffcnstein) ..-  1 

Constant-Level  Apparatus,    (Chorley) 609 

Capper,  Analysis  of  American  Beflned.    (Keller) 80S 

And  Azurite  Mines  of  Saarlouis.    (Jensch)  mi? 

And   Cadmium,   Separation   of,   in    Qualitative    Analysis. 

(( 'ashman) 07! » 

And  Lead,  Reduction  of  Nitric  Acid  by.     (Higley) 861 

And    Manganese    Alloys,    Production  of.     (P)    Brock   and 

Allen 30!» 

Assay  at  Lake  Superior.     (Heath) 679 

Bullion,  Estimation  of  Tellurium  in.     ( Whitehead) 51$ 

Castings   for   Electrical   Purposes.     (P)   Siemens  and  Co. 

From  Obach 757 

Cyanide  Reaction  for  Estimation  cf  Glucose.    (Gerrard)..  690* 

Detection  of  Traces  of.     (Denigf's) 38» 

Determination  of.     (Cloud  and  Rogers) . ....  303 

Electrolytic  Reduction  of,  by  Hopfner's  Process.    (Jensch)  27!> 

Estimation  of  Gold  and  Silver  in.     (.Smith) 89» 

Ferrocyanide.     ( Ranter) 833 

In  New  Zealand.    (T.R.) 612 

Iodide  Assay  for.     (Peters) 304- 

Manufacture    of    Compressed    Electrolytic.    (P)    Clark. 

From  Soc.  des  Cuivres  de  France 975 

Production  of,  by  Electrolysis.     (P)  Mewburn loll* 

Refining  in  North  America,  Electric.    (Sederholm) 756- 

Salts,  After-Treatment  of  Paranitraniline  Rei  with,    (von 

N  iederhausern) 268- 

Solutions,  Behaviour  of  Sugars  to  Alkaline.    ( Kjeldahl) . . .  890 
Sulphate,  After-Treatment  of  Paranitraniline  Bed  with. 

(Midler) 20S 

The  World's  Production  and  Consumption  of.     (T.R.)....  200 

Trade,  Statistics  of  the.     (T.R.) 8S 

Cork,  Substitute  for.     (P)  Hermct 1001 

Corns,  Difference  between  Mealy  and  Hard  Malt COS 

Coto-Bark,  Crystallised  Bodies  in.    (Hesse) 382 

-Bark,   Phenylcoulalin  and  Dicotoin  of.     (Ciamician  and 

Silber) 884 

Cotton.     (Class  V.)     32,  147,  207,  352,  479,  508,  052,  747,  801,  802,  901, 

104S 
Dyed    with    Alizarin,    Analysis    of.     (Liebermann    and 

MichaeUs) 514 

Dyeing  and  Treating.     ( P)  Mid  wood  and  Edmcston 481 

Dyeing  Colours  on.     (Pj  Arnold 1045- 

Dyeing,  with  Coal-Tar  Dyes  and  Carmine  Colours.    (Stein- 
beck)   26S 

Goods,  Printing.     (P)  Kay  and  others 270 

Pink  Coloration  Production  during  Development  of  Aniline 

Black  on.     (Flintoff) 434 

Seed  Mills  iii  Europe.    (T.R.) 82 

Seed  Oil,  Sulphur  Compound  in.     (Dupont)  811 

Seed  Oil,  Treatment  of.    (P)  Aspinall.  665 

Spontaneous  Combustion  of  Oils  on.    (Mackey) 94G> 

The  '•  Mercerisation  "  of.    (Scheurer) 747 

Coula  or  Koumounou.     (Lccomte  and  Hebert) 493. 

Cream  of  Tartar,  Duty  on,  in  Russia.     (T.R.) 69$ 

Of    Tartar    Substitutes,    their   Chemistry  and    Analysis. 

( Wadman) 61 

Sterilisation  and  Preservation  of.     (P)  Mason  and  Alsing  .  880- 

Creasote- Magnesia.     (Thedenius) 593. 

Cresol  Compounds,  Soluble.    (Engler  and  Dieckhoff) 398 

Cresols  and  Naphthols.    ( McMurtrie) -. 1074 

Croton-(  hi,  Vesicating  Constituent  of.   (Dunstan  and  Boole)  768,985- 

Crucibles,  Apparatus  for  Use  with.     (P)  Taylor 370. 

Heating,  by  Electricity.    (P)  Girard  and  Street 739 

How  to  Use  Plumbago.    (Walker) 278- 

Cuba,  Asphalt  Deposits  in.     (T.R.) 204 

Manufacture  of  Cane-Sugar  in.     (Saillard) ......  280 

Curcuma,  Indo-European  Trade  in.     (T.R.) 107?> 

Customs  Decisions  in  France.     (T.R.) 401,  835- 

Decisions  in  Russia.     (T.R.) '. '320 

Decisions  in  Switzerland.     (T.R.) 203  1077 

Decisions  in  United  States.     (T.R,)....     320,401,526,608,770. 

Law  of  Argentine  Republic.     (T.R.) 203- 

Regulations  . . .     201,  320,  401,  520,  608,  693,  776,  835,  899,'995, 1076- 

Tariff  of  British  Honduras.     (T.R.)   fins. 

Tariff  of  British  India.     (T.R.) 201 

Tariff  of  Germany.     (T.R.)  .'. 608- 

Tariff  of  Russia.     (T.R.) '..'.'.'.'.'.'.'.'.'.'.  608 

Cutlery,  Alloy  for  Use  in  Manufacture  of.     (P)  Hobson 163. 

Cyanide  Factory  in  Germany.    (T.R.) 779 

Manufacture  of  Potassic.    (P)  Mackey  and  Hutcheson  ! ! !  482 

Practice.     (James) 753. 

Process,  Electro-Chemistry  and  the ...[... .'.  58$ 

Process  in  Witwatersrand  Gold  Fields.     (Eisslcr)  ...'.'.!!!  3& 


Jan.  31. 18°6.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


XXXI 


PAGE 

Cyanide— cont. 

Process,  Treatment  ot  Ores  by,  in  Africa.    (T.R.) 529 

Solutions.  Action  of  Alkaline  Sulphides  in 662 

Treatment  of  Pyritous  Concentrates  by.    (Crosse) 753 

Cyanides.  Action  of  Picric  Acid  and  Picratcs  on  Metallic. 

(Varet)  899 

And  Ammonia,  Production  of.    (P)  McDonnell 967 

Manufacture  of.     (P)  Castner 572,  572 

Manufacture  of.     (P)  Chaster 967,967 

M  anufacture  of.     ( P)  Crowther  and  others 571 

Manufacture  of.    (P)  Imray.    From  Goerlich  and  Wich- 

mann 571 

Manufacture  of.     ( P)  Pfleger 805 

Manufacture  of  Alkaline.     (P)  Castner 968 

Manufacture  of  Alkaline.     (P)  Kraemer 750 

Manufacture  of,  from  Sulphocyanides.     (P)  Raschen  and 

others 10 16 

Obtaining.     fP)  Readman 36 

Of  Iron  as  Mordants.     (Donald) 461 

Cyanogen  Bromide,  for  Dissolving  Gold 487 

Obtaining,  from  Gases.    (P)  Drehschmidt 742 

Cylinders  for  Carbonic  Acid,  Tests  of.     (RudeloS)  640 

For  Containing  Gases  under  Pressure.    (P)  Hesketh  and 

Marcet 642 

Cyprus,  Importation  of  Dynamite  Prohibited  in.     (T.R.) 776 

Cytisine,  Identity  of,  with  Sophorine.    (Plugge) 384 


Dantzig,  The  Amber  Trade  of.    (T.R.) 206 

Dates  as  Raw  Material  for  Spirit  Manufacture 673 

Datisca  Cannabina.     (Hummel  and  Perkin) 458 

Deaths,  Lists  of '. 3, 102,  421,  544,  714,  790,  848, 1010 

Degras.     (Bush)   281 

Delphinium  Zalil.    (Hummel  and  Perkin) 459 

Dephlegmator    for    Fractional    Distillation.       (Young    and 

Thomas)  508 

Deposition,  Peculiar  Case  of  Metallic.     (Senderens) 370 

Deposits,  Apparatus  for  Removing,  from  Settling  Tanks.     (P) 

Corbet  t loss 

Found  in  Old  Workings  at  Collieries.     (Shaw)   1023 

Derivatives  of  Maclurin.     (Bedford  and  Perkin) 10W 

Detonators.    See  also  Fuses  and  Explosives. 

Dextrose,  Action  of  Ammonia  on.    (Stone) 5^9,  073 

nation    of,   as    Phenylglucosazone.       (Lintner    and 

Krdber) 690 

mat  ion  of,  by  Fehling's  Solution.     (Kuaserow) 1072 

Ratio  of,  to  Levulose  in   Sweet    Wine,  4c.     (Konig  and 

Karschj 77:4 

ionds.  Optical   Instrument  for  Detection  of   Imitation. 

( P)  Thorp 886 

Diunisidine  Blue  Discharge  on  Paranitraniline  Red.    (Bloeh 

and  Schwartz ) 181 

Dianthranilic  Acid,   Preparation  of    Indigo    from    Ethylene. 

<  Frankel  and  Sptro) 

Diaphragms,  Resistance  of  Porous.     (Kroger)  873 

'ase,    Action    of,    on    Cold    Stareh-Pasle.      (Brown    and 

Morris)  288 

Action  of,  on  Isomalto.se..     (Lintner) 64 

Ac. ion  of,  on  Starch.     f  Ling  and  Baker) 17", 

In  "  (.'ass ■•  '  \\ 'ine-i.     (Qouirsnd)   878 

Dieotofn  of  Coto-Bark.     (CiamiH.an  and  Silber) £84 

Digester   to   Replace   Sealed   Tubes   in    Laboratory   Work. 

(Freyts  and  Noelting) 7i;:i 

D  .     ten.  Linings  for  Wood-Pulp.    (P)  Preston  and  Thornley  jh-; 

Dibjdroiystearlc  Acid,  Natural.     (Juillard) HI  I 

Dinner,  The  Annual 729 

Dipbenyhnethane  Derivatives,    (Walter) 7it 

i>    nfectant  and  Insecticide.    (P)  Garduer 29t 

P)  Macadam 1068 

roying Vermin.    (P)  Wegemund L7fl 

For  Skins  and  Hides.    (P)  Morrison 1069 

( P)  Dawson 

Or  '.  on.    if)  Walker 

ting  Iron  By-Products  to  obtain  a,    (p)  Daltoii  and 

Provis 608 

D      .'■     ■  ■  "    US  x\  III.)  ...   60,  17';,  r.iz, :;-, 

I,  880,  9S1,  m:,7 

And  Deodorants,  Production  of.    II')  Stephen*  and  Efewes  381 
Chloride    Solutions  as.      if)   Hermits  and 

ri :;s  i 

Manufacture  of.    (Pj  <  lark.     Iron,  Bdingerand  Mailer.. 

Manufacture  of.    (P)  England 

Powders  for  use  as.    (P)  Spence 

He*  alto  a  mil  r  Anl 

Heating  Apparatus.    'I';  Wilson 707 

And  Preserving.    (P)  John  on      I  rom  ron  Heydcn B81 

illation.  Apparatus  for  Fractional.    (Kablbaum)  887 

Dephlermator  for  Pnu-tional.    (Young  and  Thomas)  B08 

1028 
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Distillation— cont. 

(Destructive),  Tar  Products,  &c.     (Class  III.)....      22, 14.3,  262, 
357,  474,  662,  648,  7H.  797,  867,  968,  1088 

Laboratory  Apparatus  for  Fractional.     (Monnet) 887 

Rectifier  for  Fractional.     ( Barillot) 888 

Tube  for  Fractional.    (Berlemont) *2l 

Distilling  Apparatus.    (P)  Otto 1035 

Apparatus  and  Process.     (P)  I'errier 352 

Apparatus  for  Manufacture  of  Spirit.     (P)  Vignier 765 

Apparatus  for  Spirits.     (P)  Morris  and  Wetliered 378 

Dividends,  German  Chemical  (T.R.) 403,  99s 

;    Drug  Statistics  of  America.     (T.R.) 839 

Statistics  of  France.    (T.R.)   838 

Trade  of  Bulgaria.     (T.R.) 528 

Trade  Regulations  in  Japan.     (T.R.) 838 

Drugs,  Adulteration  and  Substitution  of.     (Schweitzer) 852 

Indo-European  Trade  in  Pharmaceutical  Preparations  and 

(T.R.) lo79 

Of  Bri'ish  India.     (T.R.) 84 

Valuation  of.     (Keller) 773 

Drying  Apparatus.    (P)  Alliott 13 

Apparatus.    (P)  Beyer 13 

Apparatus.    (P)  Foster 14 

Apparatus.     ( P)  Moller  and  Pfeifer 736 

Apparatus  for  Phosphates,  Marl,  &c.    (P)  Anderson  and 

Parsons 468 

Apparatus    for  Sludge,  Wash,  &c.      (P)   Cooke.      From 

Haecking 134 

Apparatus  for  Sugar,  &c.     (P)  Stewart 14 

See  a/so  under  Condensing,  Heating,  and  Evaporating. 

Durango,  Deposits  of  Tin  in.    (Ingalls) 870 

Dust  in  Factories.    (Wegmann) 293 

In  the  Air,  Quantitative  Estimation  of.    (Arens) 293 

Dye,   Improvement    of     Goods    Damaged    by   Bleeding   of. 

(Giessler) 269 

Dye  Test?,  Accuracy  of  Comparative.    (Boyer) 965 

Dyeing  and  Discharging.  Turke3--Red.     (Schmid) 653 

Apparatus.     (P)  Blair 482 

Apparatus.     (P)  Cockroft  k  Pesrg 748 

Apparatus.     (P)  Weldon 270,967 

Apparatus  for  Yarns,  ic.     (P)  Barraclough 655 

Apparatus  for  Yarns,  kc.     ( P)  Pritchard 569 

Calico  Printing,  Paper  Staining,  and  Bleaching.     (Class 

VI.)  ...     33,147,268,362,480,568.652,748.802,862,965,  1044 

Insoluble  Azo  Colours  on  Cotton.    (P)  Arnold 1045 

Process,  Nature  of  the.     ( von  Georgievics) 149.  652,  653 

Theory  of.     (Meyer  and  Schafer) 481 

Theory  of.     (Silbermann) 1044 

Warp  on  the  Beam.     (P)  Keighley 363 

Dyes.     (Class  IV.) 25, 144,  262,  359,  474,  561,  650,  742,  797,  857, 

961,  1040 

And  Coiours,  Adulteration  of,  in  Germany.    (T.R.) 996 

See  alio  under  Colouring  Matters. 

Dyestuffs,    Tinctorial  Properties  of    Indian.      (Hummel  and 

Perkin) 458 

Dyewood,  Barks,  &c,  Lixiviation  of.    (P)  Albach 477 

Extractor.     (P)  Wilkinson 966 

Dynamite,  Prohibition  of  Importation  of,  in  Cyprus.     (T.R.)..  776 

Testing  Glycerin  for  Manufacture  of.    (Lewkowitscb)  ....  1073 

See  also  under  Explosives. 


Earths,  Rilining  Kaolin  and  other.     (P)  Imray.    From  Cham- 
tiers  866- 

Edestin,     (Osborne  and  Voorhees) 293 

Bffront's  Hydrofluoric  Acid  Treatment  or  least.    (Cluss) 1056 

Egg  Albumin,  Action  of  Alcoholic  Soda  Solution  on.     (Paal  and 

ling) 1072 

Egypt,  Articles  of  Import  Into.    (T.R.) 996 

Electric  Batteries.    Set  under  Batteries. 

(orient,  Action  of,  on  Metallic  Sulphides.    (Gamier) i:m 

Electricity,  Application  of,  to  Bleaching.    (Mates) tsn 

Heating  <  Crucibles  by.    (P)  GKrardand  Street 7:t;i 

ro-Chemistrj  and  Electro-Metallurgy.    (Glass  XL) . .    41, 163 

27:>,  870,  401,  58a,  664,  766,  808,  872,  971.  1047 

-Chemistry  and  the  (.van  air  Process 683 

Electrodes.    See  under  Batteries. 

Electrolysis,  and  Apparatus  for.    (P)  Lake.    Prom  Roberts..,  12 

Apparatus  for.    IP)  Hai              md  Bird  166 

Decomposition  of  Solutions  by,    (P)  Hulin .>; 

Dissociating  Soluble  Salts  by.    (P)  Blackmore 880 

Indirect.     (Aiidreoli) sns 

Manufacture   of    \ikaii  by   Haxgreaves-Bird   System  of. 

(Hargreaves)   , 1011 

Niw  Process  of.    if)  Bein siki 

Process  and  Apparatus  for,    (P)  AndreolJ 686 

Process  of.    (Pi  Blumenberg 2nd 

Purification  of  Saccharine  Juices  by.    (P)  Johnson,    1 

ix  and  others mi; 

Purification  ol                    (Javaux) 61 

Purification  of  Sugar  Solutions  by,    (  Bersch) K76 

is  by.    if)  ()liv<a- 281 

1. units  of,    (Le  Blanc) 166 

c 
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Ivies.     ,V. .  iin.l,  r  Bait)  rii  i. 

i     otrolytlo  Apparatus.    (P)  Gautiel ' 

Apparatus.    (P)  fiuthrifl  

apparatus.    (P)  Hermite  and  others 102.610  810 

tpparatu       (P)  Kellner 371 

Apparatus,  Circulation  in.     (8choop)  ,''1 

Vpparatua,  Bfflcieneyof.    (Hurter) 123 

Apparatus  tor  Dec  Metallic  Baits     (P)  Kellner 

and  Hallein Illt7 

1 1    ompi     ri|    Apparatus.    (P)  Ki  llni  r 279 

Plant,  Coat   ol    Working,  i  "■   Manufootu Alkali  and 

Chlorine,    (Hauuerraann)  s"1 

\  i  Varnish  (or.    I  PJ  Jens  a.    i  rom  Cappelen i- 

,in  Electro-Chemical  Processes  (Quincke)  061 

,.i ,  hi  i  oal  Mines,  Danger  from  Bparkingot 661 

Elements,    See  ""■'■  r  Batteries. 

Elevator,  Keatoer's  Compressed  Air,  for  Liquids,    i  Biver  ) —  M 

Hmetlne.    (Kong  irauser) 881 

ulslfyfng  Ipparatus.    (P)  Oowsvn  169 

!     im'el  Glazing  on  Cooking  Utensils.    (Kaszper) :!72 

Mixtures,  Apparatus  for  Stirring.    (P)  Bangh 27-"{ 

Buamels,    (Class  VIII.) 86,  153,272,865,  $4, 673, 658, 751, 

mm;.  466,  969 

England.*  otton  Seed  Mills  in.    iT.R.i B2 

Manufacture  of,Artiflcial  Silk  in.    (T.R.)  s.s 

Enzyn f8o yeasts,    (Fischer and  Lindner) 1056 

Enzymes,  Influence  of  Configuration  on  Action  of.    (Fischer)  377. 

:;77.  980 
Bigot  of  Bye.  Treatment  of.    (P)  Johnson.    From  Boehringer 

Mini  SolllIC 1P4 


Espartoj  Boiling,  for  Manufacture  of  Paper.    (P)  Cornett 
Grass,  Duty  on,  from  Tunis.    (T.R.)  


TAGE 

Explosives— eont. 

Smokeless.    (P)  Hubner 60 

Si  okeless.    (P)  Maxim 820 

,sv,    alio  under  Dynamite,  Gunpowder,   Powder,  Nitro- 
glye  irine,  Ac. 

Exports  of  Spain.    (T.R.)  997 

Extraction  Apparatus,  Modification  of  Knorr's.    (Garr) 800 

Apparatus,  Modified  Boxhlet.    (Philips) 886 

Extracts,    (Class  \  X.)  ..    60,  188,  295,  881,  505,  593,  676,  768,  819,  888, 

list,  1009 

Manufacture   of,  for    Flavouring  and  Colouring  Liquids. 

(P)  Theurer 879 

Presei  vation  of.    ( l';  Biggs 7>;7 


676 

Essence  of  Cananga,    (Reychler)  383,888 

Essences,     (Clas    W.i..    60,183,295,881,505,598,676,768,81! 

!>st,  1059 

f  Essential  Oils"  Estimation  of  Alcohol  in  Distillery.    (Pabre 

and  others) :s7i> 

Etherand  Honey, German  Dutieson.    (T.R.) m 

Impurities  in  Officinal  Sulphuric.    (Adrian) 295 

i  tecurreneeof  o-(  tamaraldehydemetbyl  in  Oil  of  Cinnamon. 

(Bertram  and  Kurstcn  i 591 

Pari  Ilea  ti  on  of.    I  Lassar-t  ohm 295 

Purification  of  Ethyl.    (Ekenberg) 62 

Ethers  and  Ammonia,  Derivation  of   Hexamethyltriamidotri- 

phenylmethune.    <  Rosensliehl) 174 

Formation  of  Neutral  Sulphuric,    (Heusier)    :;:.s 

Or  Suits,  are  Mi  gentas  f    1  Bosenstiehl) 7H 

Ethyl  Ether,  Purification  of.    (Ekenberg) 62 

Ethylene,  Action  of  Heat  on.    1  Lewes) 7:17 

lyplene.     a    Derivative  of  Terebenthene.     (Bonchardat 

and  Tardy) 819 

Hydroxy  Derivatives  .of.    (Bouchaxdat  and  Tardy)  885 

Bucaiyptus,  Oil  of  India,    (T.R.)  84 

Eurhodines,  Derivatives  of.    1  Lauth) 2", 

Europe,  Competition  of  Japan  Industries  with.    (T.R.)  ii)78 

Consumption  of  Nitrate  of  Soda  in.    (T.R.)   < ;*.*;» 

Evaporating  and  Heating  Apparatus,    d')  Morison 7:1c, 

Apparatus.    (P)  Cardozo teg 

Apparatus.    fPJ  Fletcher 7:su 

Apparatus.    (P)  Lake.     From  See 259 

Apparatus.    IP)  McPhail  and  Simpson 35] 

Apparatus.    (Pi  Mollerand  Pfeifer 730 

Apparatus.    (Pj  Scott :j52 

Api  aratus  for  Brine,  Ac.    (P)  Chapman 572 

Apparatus  for  Brine,  Ac.    1  Pi  Seen 1035 

Lpparatus  for  Saccharine  and  other  Liquids.    (P)  McNeil.  172 

Apparatus,  Incrustations  in.    (relict)  17 

Apparatus,  Multiple  Effect.     (P)  McNeil  and  Aitken 1086 

Cooling,  &c.,  Apparatus.    (P)  Downing.    From  Weickmann  360 

Evaporation,  Volatilisation  of  Salts  during.    (Bailey) ]020 

Evodia  Meliajfolia.    (Hummel  :nnl  Perkin) 4G1 

Melirefolia,  Colouring  Principle  of.    (Perkin  and  Hummel)  i~6 

Expenditure  and  Revenue  for  1894,  Statement  of 543 

Explosive  Compound  for  Blasting.    (P)  Divine 820 

Manufacture  of.    (P)  Bawdcn 820 

Manufacture  of  Ammonium  Nitrate.    (P)  Imray.    From 

Glaser ' 9gg 

Manufacture  of  Grains  or  Rods  of .    (P)  .Maxim ,,..,  g2o 

Manufacture  of  Nitrocellulose.    (P)  Hargreaves .'  ;>ss 

Pr  "l net  ion  of  Smokeless.    (P)  Thieme '  66 

Explosives,  Manufacture  of.    (P)  Brown  and  Luudholm .-,% 

Manufacture  of.    (P)  Hickie  and  Beutner 590 

Manufacture  of.    (P)  Lake.    From  Dynamit-Acticn  Ges 

vorm.  Nobel G78 

Manufacture  of.    (P)  Pettingell ......!.!!!!'.!  1062 

Manufacture  of  Ammonium  Nitrate.     (P)  Ruse   ...... !!^  989 

Manufacture  of  fligh-Power.    < P)  Lake.    From  Randa'li."  IS7 
Matches,  Ac    (Class  £XII.)...65, 185, 386,507,  5 

Preparation  of  Ammonium  Chromate.    (P)  Feeny.    From' 

The  United  States  Smokeless  Powder  Co ' 386 

Price  of,  in  France.    (T.R.)    s;s 

Report  of  II.  M.  Inspectors  of,  for  1891 .'......'...'.'.  678 

Researches  on.    (Noble) *••'...!!!!  185 


Fabrics,  Apparatus  for  Oxidising  Indigo-dyed.    (P)  Stewart  ..    803 

Apparatus  for  Printing  on  Textile.    (!')  Bolet  :it 

Coated  with  Celluloid,  Varnish,  Ac,    (P)  Gray 862 

Composition  for  Waterproofing  Woven,    (R)  Knowlton...    662 

Dyeing  and  Bleaching.    (I'i  Clapham  and  others !x>0 

Dyeing  Colours  on.    (i'i  Wylie  and  Morton 749 

Dyeing  Mixed  Woven,  Ac,    (P)  Ingham 34 

Manufacture  of  Coloured  'Waterproof.    (P)  Birnbaum....    151 
Manufacture   of,   from  Wood,  &c.    (P)   de   Pass.    From 

McLaUchlin  and  Hand 183 

Manufacture  of  Waterproof.    (P)  Fox 976 

Preparing  Rollers  for  Printing  on.    (P)  Burghardt  and 

Meller 966 

Printing  and  Mercerising.    (I')  Kay  and  others w;2 

Printing  Indigo  on.    (\'i   Blanchon  and  Allegret 868 

Prirftlh'gon.    (P)  Potter  and  Co.  and  Barr 482 

Printing  on  Cotton.    (P)  Kay  and  others 749 

Production  of  A/.o  Colours  on.     (Pokorny) 748 

Removing  Pitch,  Tar,  i;e.,  from.     (P)  Harold  and  others  .     ."<i;S 

Rendering,  Impervious  to  Infection.    (P)  Hirschler 381 

Silk  Coating  for  CottOn 717 

Treatini.'  Vegetable  Substances  for  Manufacture  of  Woven. 

(I'i  Cadoret  and  Jost 568 

Waterproofing.     (Lindemann)  uui 

Waterproofing.     (Pj  Turner 479 

Waterproofing  Textile.     (Pj  Fearnley 801 

Sec  also  Fibres  and  Textiles. 

Factories  and  Workshops,  Inspection  of.     (T.R.) 700 

Fa-ral  Matter,  Disinfection  of.     (Vincent; 330 

Matters,  Disinfection  of  Normal  and  Pathological.     (Vin- 
cent)       592 

Faroe  Islands,  Coal  in  the.     (T.R.)  321 

Fat,  Fxl  racl  ing,  from  Wool,  &c.    (P)  Fahrig 495 

In  Milk,  various  Apparatus  lor  Estimation  of.     (Sebelien 

and  Storen) 318 

In  Palm  Kernels.    (Noerdlinger) 585 

Fats,  Aliniental.     ( Wallenstein  and  Finck) 78 

And  Fatty  Acids,  Investigation  of.    (Thornerj 42 

And  Oils,  Apparatus  for  Deodorising.    fP)  Filbert 587 

And  Oils,  Iodine  Number  of.     (Schweitzer  and Lungwitz)  1030 

Detection  of  Foreign,  in  Butter.     (Killing) 198 

(Jantter's    Process    for    Determining    Iodine   Value    of. 

(Mcllhiney) 197 

Oils  and  Soap  Manufacture.     (Class  XT1.)     42, 367,  281,  371,  493, 

585,  665,  810,  875,  975, 1049 

Purification  Of.     (P)  Andrew 372 

Purification  of .     (!')  Burton 44 

Refinement  of.    ( 1')  Mills.    From  Campbell 372 

Separation  of,  from  Water.    ( P)  Dehne 1058 

Used  in   Leather  Industry,  Examination  of.     (Schmitz- 

Dumont) 815,  829 

See  a I -so  Greases. 
Fatty  Acids,  Determination  of  Volatile  and  Insoluble,  in  Butter 

Fat     I  Heal) 197 

Acids,  Investigation  of.    (Thorner) 42 

Acids.  Melting  and  Solidifying  Points  of.    (Massol) 828 

Acids,  <  Oxidation  of  Normal.    (Margulies) 81 

Acids,  Separation  of  Solid  and  Liquid.     (Twitchell) '..     515 

Bodies,  Acid  Saponification  of.     (P)  Petit 167 

Substances,  Constant  for  Analysis  of.     (Crismer) 10G9 

Folding's  Solution,  Estimation  of  Maltose  and  Dextrose  bv. 

(  Kusserow)  ##  1072 

Solution,  Estimation  of  Maltose  by.    (Glendinning) 1073 

Ferment,  Bearing  of  the  Acetic,  on  Brewing.    (Hansen) 172 

Leavens,  Manufacture  of,     (F)  Hart... 765 

Fermentat ion,  Alcoholic.     ( von  Chudiakow) 290 

Influence  of  Aeration  on 670 

Influence  of  Aeration  on.     fBriant) ...I..!     817 

Influence  of  Mashing  Conditions  on '.'..'.'.'.'.'.     173 

Influence  of  Organic  Acids  on.  Alcoholic.    (Lafar)  ..'..'.'.'.'.  1051 
Influence  of  Oxygen  on  Alcohol  and  Carbonic  Acid  formed 

during.     (Oiltay  and  Aberson) 764 

Influence  of  Oxygen  on  Alcoholic.     (Iwanowsky) ........     764 

Organisms  of.    (Petit)  t    973 

Pectase  and  the  Pectic.     (Bertrand  and  Malievre) ."!.'.'!.'.'    377 

Production  of  Volatile  Acids  in  Alcoholic.     (Biourge) 1055 

Resistance  of  Molasses  to.    (Bau) ....  290 

Temperatures.    (Windisoh) !..!!!!."!"*  1055 

L'tilisation  of   Gases   resulting    from.     (P)   'Abei.'"Froiri 

Meens ]046 


Jan.  si  IBM.J  THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  xxxiii 


(Knack fuss)  173 

ast    l"l 


PAGE 

Fermentations,  Foaming. 
Foaming,  anil  Pure  Y 

Ferments,  Manufacture  of  Diasfcasic.    (P)  Hart 768 

Production  of  Diastatic  and  Alcoholic.     (P)  Takannno....      55 
Ferric-Chloride,  Additive  Composition  of,  with  Nitric  Oxide. 

(Thomas)  832 

Chloride  and  Antipyrine,  Production  of  Compound  of.     (P) 

Knoll 'r'95 

Oxide,  Estimation  of,  in  Mineral  Phosphates.     (Hess) 511 

Ferro-Chromium,  Analysis  of.    (Rideal  and  Rosenblum) 1017 

Ferrocyanides,  Manufacture  of  Alkaline.    (P)  Kraemer 750 

Manufacture  or,  from  Sulphoeyanides.    (P)  Raschen  and 

others * 104(5 

Obtainment  of.     (P)  Readman 36 

Ferro-Pyrine.    ( Husse) 591 

Ferro-Tungsten,  Experiments  on.    (de  Benueville) 39 

Fertilisers,  Preterminal  ion  of  Nitrogen  in.    (Sherman) l>89 

Determination  of  Potash  in.    (Robinson) 189 

Gunning's  Method  for  Xitrogen  in.    (Carrigues) 301 

Manufacture  of.     (P)  Ginster 171 

Manufacture  of  Phosphate  of  Lime.     (P)  Day 977 

Production  of  Wine  in  connection  with.     (Muntz) 9S0 

Treatment  of  Ground  Slags  for.     (P)  Langdale 977 

See  also  under  Manures. 

Fibre,  Apparatus  for  Washing,  &c.    (P)  Politz 8G3 

Detection   of   Colouring  Matters  on.    (Brooke,  Simpson, 

andSpiller) 990 

Detection  of  Colouring  Matters  on.     (Lehne  and  Ruster- 

holz) 192,  306,  391,  517,  GOO,  680,  823,  891 

Detection  of  Colouring  Matters  on.     (Schoellkopf  Aniline 

and  Chemical  Co.) 1067 

Detection  of  Colouring  Matters  on.    (The  Clayton  Aniline 

Co.) 1066 

Production  of  Fast  Azo  Colours  on.    (P)   Imray.    From 

The  Farb.  vorm.  Meister 966 

Production  of  Rtd  Tints  on.    (P)  Imray.    From  The  Farb. 

vorm.  HeiSter 803 

Fibres,  Apparatus  for  Dyeing,  Washing,  &c.     (P)  Frotscher  ..     364 

Bleaching,  &c.     (P)t'adoret  and  Jost 569 

Breaking  and  Bleaching.    ( V)  Cawthorn  and  others 381 

Containing  Fatty  Oils,  Increased  Temperature  of.    (Kiss- 
ling)  479 

De-gumming  and  Treating  Vegetable.    (P)  Burrows  and 

Radclyffe 7 964 

Dyeing  and  Printing  Black.     (P)  Grawitz 569 

Imitation  Caoutchouc  from  Vegetable.    (Edison) 1051 

Improvement   of,   after  "  Bleeding "   of   Dyed   Colours. 

(Bornstein) 1045 

Obtainment  of  Vegetable.    (V)  Smith  and  Nicolle 33 

Paper,  Ac,  Treating.     CPj  Zimmsrmnnn.    From  Holfert..     285 
Production    of  Azo-colouring  Matters  on.     (P)    Newton, 

From  The  Farb.  vorm.  F.  Bayer 145 

Softening  Vegetable.    (P)  Thompson.    From  Kerr 362 

Treatment  of  Textile  Vegetable.    (P)  Gomess 147, 1013 

a  Em  I  abrios  and  Textiles. 

Ficus  Elastica,  Preparing  Caoutchouc  from.     (T.R.) 1080 

Files,  Treating  Steel  for  Manufacture  of.     (P)  Smilie 309 

Films,  Manufacture  of  Photographic.    (P)  Blair  and  others  ..    298 
Production *f  Photographic.    (Yi  Zimmermann.   From  The 

Chem.  Pab.  vorm.  E.  Sobering 15 

Filter  Bed-,,  Construction  of.     (P)  Hinnell 1053 

For  Liquids.     <Y)  Seitz 259 

For  Syrups  : and  Heavy  Liquids.     (Pj  Roe Ml 

•Presses.    (P)  Dehne B54 

-Presses,    f P)  Debne  and  Harzer 134 

-Presses.    [P]  Downing.  From  The  Maschiuenbau  Elktien- 

,  ft 951 

Filtering  and  Purifying  Material.      '  l'j  AM.     From  Schlum- 

berger 988 

Apparatus.    (P)  Hodgkin 791 

Apparatus  for  Liquid-.     i\'j    Bonlt.    From   dfi    Mol    and 

Wilbaux 168 

a,    Man  il'acture    01  (P)     Wetter. 

Weinrich ITS 

Filters.     (P)  Seitz 580 

I'    Turnbiill 788 

1  Filtering  Medium,     <\'i  Knight 680 

Asbestos.    (\'i   Breyer 680 

PorLiqnidt       P    Powis  and  Elbs 489 

)      Oil    (P)  Brook* 1050 

Pot  Sewage,  Ac.    (P)  Ramsbottom 177 

Making  Sterilised.    (P)  Brandenburg  and  Pot) 60! 

Fit  tocteriological  Methoi  t  fcr  Sand.  (Reinsch)  294 

I  In,  Alkaloids,  Essences,  and  Extract       I  v\'.i 

80,  876,  768,819,  888,984,  L050 

.  Hails.    (Wledring) i".">7 

Finland,  Turpentine  from,  indHjelt)   169 

ermination  of  Pusibility  of,    (Hofman) 969 

mation  of  Alkaline  Salts  in.    (Cameron)  127 

proof  and  Weatherproof  Materials,  Manufacture  of.    <\'i 
Williams 

Ik'  1   of.     (P)   PlndCT  and   lord 187 

Si:':  at. j,  undt  r  Bxplosl 

I  I  I  IflD  of.     (?)  Saldfcld 

I     •,  Oil,  Analysis  and  Valuation  of.    (Yedrodi) 601 


YK'.Y. 

Flame,  a  Property  of  the  Non-Luminous  Atmospheric  Coal-Gas, 

(Wright) 561 

Temperatures    and    Acetylene    Theory    of    Luminosity. 

(Bmithells) 1037 

Flames,  Extinctive  Atmospheres  produced   by.     (Clowes  and 

Feilmann) 315 

Of  Hydrocarbon  (Jases,  Cause  of  Luminosity  of.     ( Lewis)  73- 

Flashing-Point  of  Mineral  Oils.     (Aisinman)  2S4 

Flax  Hemp,. Ac,  Retting,    d')  Hennig 802 

Jute,  <xc.,  Retting.    (P)  Close  and  Rolf sol 

Float    for   Determining  Weight  and   Specific  Gravity.      (P) 

Lohnstein 300 

Floorcloth.    See  also  Linoleum. 

Flour,  Manufacture  of.    (P)  O'Callaghan 1058 

Flours,  Analysis  of.    (Balland) 379 

Fluids,  Apparatus   for   Cooling,  &c.    (P)   Downing.      From 

Weickmami 560 

Apparatus  for  Evaporating,  &c.     (P)  Theisen 792 

Apparatus  for  Separating  from  Solids.    (P)  O'Brien 4115 

Apparatus  for  Sifting  and  Mixing  Thick.    (P)  Schmidt  ...  641 

Centrifugal  Apparatus  for  Separating.    (P)  Laidlaw 737 

Containing  Alcohol,  Ageing.    (P)  Boult.    From  Besser  . . .  879 

Purifying  and  Decolorising.     (P)  Blyth 668 

Safety  Device  for  Receptacles  containing  Explosive.    (P) 

Elvers 854 

See  also  Liquids  and  Solutions. 

Fluorescein,  Constitution  of.    (Meyer)  860 

Fluorindines.    (Fischer  and  Hepp) 565 

( Xietzki) 857 

Constitution  of  the.     ( Kehrmann) 859 

Fluorine  Compounds  in  Wine,  Detection  of.    (Niviere   and 

Hubert) 773 

Decomposition  of  Phosphates  containing.    (Feitler) 286 

Foam   in   Beverages,  Production   of   Artificial   Effervescent. 

(Pieszezek) 591 

Food,  Apparatus  for  Preserving.     (P)  Bake  and  Leverett 766 

For  Cattle,  Manufacture  of.     (P)  Phillipson 981 

Manufacture  of  Cattle-.     (P)  Schwartz 592 

Preservation  of  Liquid.    (P)  Reichard 9S2 

Preserving  and    Sweetening.    (P)   Johnson.      From  von 

Heyden  Nachfolger 81 9 

Vessels  for  Preserving.     (P)  Raab  and  Bingler 766 

Foods,  Action  of  Formalin  on.    (Weigle  and  Merkel) 766 

Beverages,  &oL  Sterilising.     (P)  Bassfreund 500 

Kjeldahl's  Method  for  Estimating  Nitrogen  in.     (Boiner) .  604 

Preservation  of.    (P)  Bachelcrie 982 

Preservation  of.     (P)  Beveridge 501 

Preservation  of.    LP)  Howard.    From  Opperman 982 

Preservation  of.    (P)  Lake.     From  Delangle 671 

Preservation  of.     (P)  Sutherland 767 

Forges    for   Working    Metals    Electrically.     (P)    Thompson. 

From  (Jotfin 42 

Formaldehyde.  Condensations  with.     (Weil)  47.-) 

Lamp  for  Production  of.     (Tollens) 692 

Production  of  Gaseous.    (Cambier  and  Brochet) 370 

Vapour,  Sterilisation  of  Cellars,  Vats,  4c.,  by.     (Windisch)  290 

Vapours,  Antiseptic  Properties  of.     (Trillat)    3S0 

Formalin,  Action  of,  on  Foods.    (Weigle  and  Merkel) 766 

As  a  Milk  Preservative.     (Bevan)  71515 

la  a  Milk  Preservative.    (Rideal)  766 

Detection  of.     (Richmond  and  Boseley) 772 

Formic  Acid,  Determination  of.     (Jones) 68S 

Aldehyde,  Detection  and  Estimation  of,  in  Milk.    (Thorn- 
soil)  1070 

France,  Congress  of  Sugar  and  Distilling  Chemists  of 815 

Cottonseed  Mills  in.    (T.R.) §2 

toms  Decisions  in.    (T.R.) mi  835 

Drag  Stat  i-t  ies  of.     (T.R.) 838 

Imports  ol  Molasses  by.    (T.R.) 7711 

Manufacture  of  Vegetable  Parchment  Paper  in.    (T.R.)  ..  83 

Modification  of  Sugar  Duties  in.    (T.R.) [076 

Price  of  Explosives  in.    (T.K.) 888 

Production  of  Brandy  in.     (T.R.) 696 

Salicylate  of  Soda  and  Salol  in.    (T.R.)    899 

Sugar  Trade  of ,  in  1894.    (T.K.)  ' 694 

Tariff  Changes  in.    iT.lt  1   1077 

Use  of  Aluminium  in  Refining  Metals  in.    (T.R.)   208 

Frankfort   Bleotrolytic  Works  fnr  separating  Cold  and  Silver  ..  873 

Compound!.    (P),  Edmunds 271 

Point  of  Organic  Substances.    (Pictet)  399 

I    ,1.   din -ll-.ll.-lll    Water.       (T.R.)      ;|,; 

I  1  nit  Growing,  Use  of  Potash  in,    (Britton) 760 

Pin  servation  of.    (P)  Beveridge -nl 

Presen  ing  Fresh 880 

Fiichsim  s  and  their  Sulphonio  Acids,    ( Prud'homme) 860 

Constitution  of  the.    (TortelH)  s.v.i 

Fuel,  Apparatus  for  Burning  Liquid.    (P)  Cermode 844 

Apparatus    for    Burning    Liquid,     i  p;     Osborn,      From 

Neuhaus 795 

Apparatus  for  Manufacture  of    Liquid.    (P)  Baron  and 

Fry is 

Apparatus  for  Using  Petroleum  as.    (P)  Hudson 20 

Artificial.     IV)   llailndge 'u; 

Combustion  of.    ( P)  Bchmltz 172 

Combustion  of  Gi .    (P)  Douin  and  Kestner 647 

Combustion  of,  in  Furnaces.    (P)  Chandler  and  Railings ,  642 

1  on '  position  for  l  so  with.    (P)  Sum  men 173 
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PI  01 

r'in-1  — rnnl. 

For  Domestic  nnd  Steam  Purposes.    (P)  McNamee 18 

Mid  Light.     (I  lass  II.). ...16,  185,860,858,  170,661,648,787, 

T'.'L'.  854,  901,  1081 

M  anufaoture  of.    (PI  Altham •"><•'-' 

Mnimfmi  mi  .■  ( >r  \  1 1  iininl.    (Pj  Biggs  and  Greenhow Tin 

Manufacture  of  Artificial.    1 1')  Cory 178 

Manufacture  of  Artificial.    (Pi  Darael  and  Becoulel v7l' 

Manufacture  of  Artiflcial.    fP)  Harris L088 

Manufacture  of  Artiflcial.    (P)  Kooptnann 1088 

Manufacture  of  Artificial  from  Petroleum.    (P)Weygang 

iiinl  (.1  In  is 861 

Manufacture  of  Patent.    I  P)  Taylor 789 

Spraying  Apparatus  for  Liquid.    <l'j  Warren 473 

i        'i                         rry 798 

i          I    I     eumaa.    (T.E.)    699 

Fuel-.   Nitrogen    in,    and    field    of    Ammonia   therefrom. 

i  Ttohauer  i m 

Fumariacen,  Llkaloids  of.    (Battandier) S88 

Fumes,  Condensers  for  Acid.    (P)  Donlton  and  Sanceau 858 

In  Lead  Worka,  Treatment  of.    (P)  Warwick 480 

Funnel  or  Tnn-Diata,  Indicating.    (P)  Fitter  and  Bnxley 798 

Funnels  for  Pilling  Bottles.    (1*)  Hbert  and  Loewenatetn 792 

Fnrfurol,  Quantitative  Determination  of.    (Welbel  and  Zeisel)  689 

Furnace,  Combustion.    ( Volhard) 299 

Electric  Melting  and  Reducing.    (Pj  Urbanitzky 

Eiperiments  at  Berlin,  Destructor- 881 

For  Treating  [ngots.ic     (P)  Allen 278 

With  Self-acting  Stoker.    [PJ  linger 857 

Metallurgical  and  Chemical.    (P)  Wilkinson 786 

Smoke-Consuming  Arrangements.    (P)  Michalk 956 

Fnrnaces.    (P)  Marshall 956 

( 1')  it ichards fl v; 

Ami  Steam  Boilers.    ( I')  Hesse 850 

Boiler  and  other.    (P)  Newton 641 

Combustion  of  Fuel  in.    (P)  Chandler  and  Ballings 648 

Construction  of.     ( P)  Mcldrum 855 

Continuous  Working  Recuperative  Gas-.    (P)  Dauber....  856 

Destructor.    1 1')  Abel]  and  Essequebo 1058 

Electrical:    (Pi  Justice.    FromAcheson 585 

For  Burning  Sludge,  Ac,    (P)  Beaman  and  Deas 644 

For  Calcining  Limestone,  Ac.    il'i  Deighton 956 

Coal  Dust,  Ac.    (P)  Pelzer 74o 

For  Consuming  Refuse.    (P)  Hukcr on 

Pot  Heating  Steam  Generators.    (1')  Kneen ot-'i 

For  Melting  Glass,  Puddling  Iron,  Ac.    i  P;  Bateson 1036 

I    r  Town  Refuse.     ( P)  Willoughby 767,  707 

Melting.    <  P)  Wellman 808 

Metallurgical.    (P)  Trivick  and  others ;i7:s 

Muffle.     (P)  Thompson.    From  Furbrimrer 14:i 

Oil-.     <  Pi  Tvers 18 

Oil-fired,    il'i  Bachy 856 

Producing  Plate  Glass  in  Cuvette.     (P)  Schluder  and  Yer- 

Bt&ndig 866 

Regenerative.    (Pi  Trapp 21 

Roasting.    iP)  Brown 162 

Steam  Boiler.     (Pj  Bond  and  Pickerill 141 

Tank,  for  Manufacture  of  Glass.     (P)  Chance  Brothers  and 

<    ...  r,ml  Scott 484 

Treating  Fire  Gases  from  Boiler.    (Pi  Patterson 791 

Utilisation   of   Smoke,    Jtc.,  from.    (Pj   Edwards.    F'rom 

Hiehter 710 

Utilisation  of  Waste  Heat  from.     (P)  Baglcy  and  Roberts  870 

Without  (irate  Bars.     I  Pj  Wilton 740 

Furs,  Dyeing.     ( Frdmann) 802 

Fuse  for  Projectiles.     (P)  Brookes.    From  Smith 65 

Fusel  -  Oil   in   Spirit,    Sulphuric  Acid    Test   for.    Unreliable. 

(Glasenapp) 174 

Fusing  Points,  LVtei initiation  of.     (Le  Chatelier) 821 

Fustic,  Analysis  of  Extracts  of.     (Boyer) 993 


Galena, Quantitative  Analysis  of.    (Jannasch  and  Kammerer)  890 

Galicia,  Petroleum  in.    (T.R.) 698 

Gallic  Acid  Compounds.  Production  of.    (P)  Newton.    From 

The  Farb.  vorm.  Bayer    297 

Gallocyanine  Group,  New   Leuko  Compound  of  the.      (P) 

Durand  and  otllers 10J2 

Galvanic  Batteries.     See  Batteries. 

Gantter's   Process   for  Determining    Iodine    Value  of    Fats. 

(Mcllhiney) 19? 

Gas.     (Class  II.)     10, 135,  260, 352,  470.  561,  612,  737,  792,  85 1. 

951,1030 
And   Petroleum  Engines  at  Antwerp  Exhibition  of  1894. 

(Lambotte) 855 

Apparatus  for  Carbonising  Coal  for  Manufacture  of.     (P) 

Wilton ..  471 

Apparatus  for  Oarburetting  Water-.    tPi  Glasgow 261 

Apparatus  for  Charging  Beers  with.    (Pj  Puvres 37S 

Apparatus  for  Condensing  and  Washing.    (PJ    Kirkham 

and  others 856 

Apparatus  for  Enriching.     (P)  Kemp 796 

Api  aratus  for  Generating.    (P)  Thwaite 856 
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Apparatus  for  Making  Coal-.    (\'>  Dinsmore 188 

Apparatus  for  Manufacture  of,  from  Coal.    (P)  Iimsmore.  855 

Apparatus  for  Manufacture  of  Oil-.    (P)  Herring 137 

Apparatus  for  Manufacture  of  Oil-.    fP)  Mayer BM 

Apparatus  for  Manufacturing.    (P)  Mayer 79* 

Apparatus  tor  Production  of  Combustible.    (P)  Farinetti 

and  Brentini 471 

Apparatus  for  Purifying  Coal-.     (PI  Walker 141 

Apparatus  for  Treating  Water-.    (P)  Rushy 474- 

Apparatus  for    Washing  and  Scrubbing.     (P    Hersej  and 

others 855" 

Automatically  Lighting.     (P)  Duke 473 

Oarburetting.    (Pj  Blake 798 

-Oarburetting  Apparatus.    (P)Ormerod 7:*:i 

burettingWater-.    (P)  Humphreys  and  Glasgow 64ft 

rminataon  ol  Benzene  in  Illuminating.     (Noyes  and 

Blinks) 10Bi 

Drying  Lighting.    (Pj  Bueb 643 

Efficiency  of  Carbon  vapour  in  Coal-.    (Wright) loi 

Eurichers,  Chemical  Constitution  of.    (Irwin)  546 

Enrichers,  Experiments  with  Liquid.    (Stenbouse) 435 

Estimation    of     Acids  in    Products    of    Combustion    of 

Illuminating.    (Collan) 771 

From  the  Beetroot  DifTusers,  Composition  of.     (Xcitzel)..  876 

From  Wood,  Illuminating.     (T.R.) 998- 

Generating  Combustible.    (P)  Thwaite 79 1 

■Holders,  Variations  of  Temperature  in.    (Leybold) 17 

Investigation  ofOil-.    (Xoyesand  others)...*. 136 

-Lighting,  Incandescent.    (P)  Lungren 1037 

-Making,  Importance  of  Acetylene  in.     (Schilling) 561 

Manufacture  of.    (P)  Hastings  and  Hauk 473- 

Manufacture  of.    (P)  Lewes 954 

Manufacture  of.     [Pj  McEwen 855 

Manufacture  of.     (P)  Pinkney 260» 

Manufacture  of.    (P)  Simon nr,7 

Manufacture  of  Combustible.     (P)  Iniray.    From  Soc.  des 

Moteurs  Thermiques  Gardie 141 

Mamifaetureof,  from  Liquid  Hydrocarbons.     (P)  Pinkney  645 
Manufacture  of,  from   Mineral  Oils.      (P)    Galletly  and 

Armour 140 

Manufacture  of.  from  Oil  and  Air.    (P)  Thompson.    From 

Bayaud  and  others 79ft 

Manufacture  of,  from  Oils,  Tars,  &c.     (P)  Laing 471 

Manufacture  of  Heating  and  Illuminating.     (P)  Daus  ....  855- 
Manufacture  of  Heating  and  Illuminating.     (P)  Wanklyn 

and  Cooper 137 

Manufacture  of  Water-.     (P)  Glasgow 95© 

Material  for  Purification  of.     (P)  Campbell 956 

\i m-Carhr.retted  Water-,  for  Lighting.     (Strache) 17 

Portable  Apparatus  for  Generating.     (P)  Ross 261 

Preparation  of  Liquefied,  by  Compression.     (P)  Kuhn 737 

Preventing  and  Localising  Explosions  of,  in  Mines.     (P) 

Gautsch 795 

-Producers.    (P)  Dawson i  5ft 

-Producers  or  Furnaces.     (P)  Pinkney 142 

Producing    and    Liquefying    Acetylene.      (P)    Haseltine, 

Lake,  and  Co.    From  Dickerson  and  Suckert 796 

Production  of,  from  Oil.     (P)  Merichenski  and  Moffat  ....  797 

Purification  of.     (P)  Hermite  and  others 644 

Retorts.     (P)  Henderson 956 

Vessels  for  Containing,  under  Pressure.     (P)  Pope 469 

-Washer.     (P)  Pettigrew 7yo 

Gases  and  Liquids,  Apparatus  for  Mixing.     (P)  Priestman 470 

And  Products.  Blast  Furnace.     (Bayer) 580 

Apparatus  for  Absorption  of.  by  Liquids.     (P)  Muller 15 

Apparatus  for  Analysing.     (P)  Uehling  and  Steinbart 66 

Apparatus  for  Faceting  Decomposition  of.    (P)  Brock  and 

others 572,  572 

Apparatus    for    Lighting,    Extracting,    &c,    Sewer-.     (P) 

Horton 747 

Apparatus   for    Regulating   Flow    of    Compressed.       (PJ 

Clarkson  and  Spurge 103s 

Apparatus  for  Saturating  Liquids  with.     (P)  Beins '.  469 

Burning  Inflammable  Explosive.     (P)  Tvler  and  De  Vesian  793 

Carburation  of.    (P)  Bremme 142 

Carriage  of  Compressed.     (T.R.) 779 

Cause  of  Luminosity  in  Flames  of  Hydrocarbon.     (Lewes)  738 
Changes   of,  by  Dark  Electric  Discharges.     (P)  van  der 

Sleen  and  Schnellcr 493 

Charging  Liquids  with.    (P)  Schneible  ."..'.'. ."'.'.'.'.'.' '.'.'.'.'.'  765- 
Composition  of  Limiting  Explosive  Mixtures  of,  with  Air. 

(Clowes)  10O t 

Condensation  of,  and  Extraction  of  Zinc  in  Blast  Furnace 

(Hempel)    >  277 

Cylinders  for  containing,  under  Pressure.  "*(pV  Hesk'pth 

and  Marcet 54.7. 

Enriching,  with  Liquid  Hydrocarbon's.' '  (P)'  DvorkovitV  '.'  796 
Examination  of  Crude  Benzene  from  Coke-Oven-.     (Lunge 

and  von  Keler) ^3 

From  Carbonisation  of  Coal,  Utilising.    (P)  Dunl'op  !'"!'"  261 

Influence  of.  on  Porcelain  Colours.     (Damour) '  484 

( Obtaining  Cyanogen  from.    (P)  Drehschmidt '  "  7 12 

Pumps  for  Compressing.    (P)  Labinal .  439 

Resulting    from    Fermentation,   &c,   Utilisation  of.  '  (P) 

Abel.    From  Meeus  1(^g 

Scru  bbing  or  Purifying.    ( P)  Slocum  ..!.'!.'!.'.'!."!.';!.'""  957 

Treating  Fire,  in  Furnaces.    (P>  Patterson '..  7<»i 

Treatment  of  Liquids  with.     ( Pj  Meldrum 950 

I  tdisation  of  Blast-Furnace.     (Arth) 368 

Itilising   Waste,    from    Iron-Smelting'  Furnaces.'      (P) 

Thwaite ° ......  663 

Gasworks  Apparatus,  Dimensions  of.    (Reissner)    733 
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Gaultherine  from  Betula  Lenta.    (Sehnecgans  and  Geroch) ...  381 
Gvlatin,  Action   of  Alcoholic  Soda  Solution  on.      (Paul  and 

Schilling)  1072 

Action  of,  on  Saline  Solutions.     (Mills  and  Sawers) 252 

Treatment   and   Testing   of.     (P)  Zimmermann.     Prom 

('hem.  Fab.  auf  Actien  vorm.  E.  Sobering 285 

Genoa,  Glassworks  in.    (T.R.) 689 

Geranium  Oil,  Detection  of,  in  Oil  of  Roses.     ( Jedermann) ....  772 

Germany,  Adulteration  of  Dyes  and  Colours  in.    (T.R.) 906 

Adulteration  of  Wines  of.    (T.R.) 618 

Aspen  Wood  for  Matches  in.     (T.R.) 777 

Chemical  Dividends  in.    (T.R.) 403,  998 

•Chemical  Industry  of.     (T.R.) 207 

Chemical  Trade  of.    (T.R.) 320 

Coke  Industry  of.     (T.R.)  205 

'Cotton-Seed  Mills  in.    (T.R.) 83 

•Customs  Tariff  of.     (T.R) 608 

Dog-Skin  used  for  Gloves  in 759 

Duties  on  Ether  and  Honey  in.    (T.R.) 84 

(Jlass  Industry  of.     (T.R.) 207 

Manufacture  of  Vegetable  Parchment  Paper  in.    (T.R.)...  83 

Xew  Cyanide  Factory  in.    (T.R.) 779 

V.  w  Pharmaceutical  Factory  in.    (T.R.) 207 

Patent  Office  Statistics  for  1894.     (T.R.) 406 

Reports  on  Chemical  Industries  of,  in  1894.    (T.R.)  . .    902, 1079 

Standard  of  Light  in.     (T.R.) 85 

Sugar  and  Spirit  Bounties,  and  Drawbacks  in.     (T.R.) 695 

Trade  of,  with  India.     (T.R.) 699 

Trade  of,  with  New  South  Wales.     (T.R.) 700 

Use  of  Alizarin  instead  of  Indigo  in.     (T.R.) 208 

Uses  of  Monazite  in.     (T.R.) 610 

Gilsonite,  Investigation  of  Utah.     (Day) 959 

Ginger,  Analysis  of.     (Skinner) 1071 

Glasgow  Iron  and  Steel  Co.'s  Works,  Wishaw 474 

Glass,  Adhesion  of  Metals  to.    (Margot) 753 

Adjustable  Table  for  Etching.     (P)  Puchner  and  Schubert    886 

And  Crystal  of  Spain.     (T.R.) 996 

Expansion  of.    (Chatenet) 970 

Furnaces  for  Melting.    ( P)  Bateson 1036 

Industry,  Employment  of  Calcium  Plumbate  in.    (Kass- 

ner) 573 

Industry  of  Germany.     (T.R.) 207,1079 

Influence  of  Magnesia  Mixture  on.     (De  Koninck) 691 

Means  for  Flattening  Sheet-.    (P)  Chance  Bros,  and  Co., 

and  Scott 365 

Plates,  Manufacture  of.     (P)  Lefevre  and  Michau 752 

Pottery  and  Enamels.    (Class  VIII.) .  .36,  158,  272,  365,  484,  573, 

658,  751,  806,  866,  909 
Producing  Clear  Plate-.     (P)  Schluder  and  Verstiindig  ....    8M 

Scale  of  Hardness  for  Heated.     (Niehls) 158 

Tank  Furnaces  for  Manufacture  of.     (P)  Chance  and  Co., 

and  Scott 484 

Glassworks  in  Genoa.     (T.R.)  699 

Glazes,  Expansion  of  Ceramic  Pastes  and.     (LeChatelier) 751 

Gliadin.     (Osborne  and  Voorhees) 292 

Glover  Towers,  Bricks  for 486 

Gloves,  Dog-Skin  used  for,  in  Germany 7.-/1 

Giucase.     (Rohmann) 377 

m-rence  of,  in  Malt     (Kronen 1054 

Giucina  as  a  Mordant.    (Prud'hommej 802 

Glucose  and  leu  Differentiation  of.    (Ruizand) 998 

And  Milk  Sugar,  Detection  of,  in  Adulterated   Pepfe 

(Ruizand; 688 

Copper  Cyanide  Reaction  for  Estimation  of.    (Gerard)  ..  690 
Determination  of  Cane  Sugar  in.    (Weber  and  McPherson) 

Nitrobenzbydrazide.    (Uerzfeld) 498 

Syrup,  I' so  of  Sulphurous  Acid  in  Manufacture Of.  (  Morion;  4!i7 

Syrups,  Fermentation  of.     (Morion J 2'JO 

Glucoside  Resembling  A mygdalin,  New.     (Fischer)    877 

Glue.    (Class  XIV.)    45,  169,  286,  496,  W7,  666,  76ft  HI  1,  S75,  976,  lo.-,2 

Or  Size,  Manufacture  of .    (P)  Scbmabland  Feller 976 

Testing  Adhesiveness  of,    (Pj  BeUgmann :,i\ 

Glnten, Formation  of,  in  the  Wheal  Kernel.    (Osborne  and 

Voorhees) '•:<:; 

Turbidity  in  15'-<  r».    (Beinke) rot 

Glutenin.    (Osborne  and  foorhees) 2:13 

Glycerin,  Changes  of  Starch  Dissolved  in  Heated.    (Znlkowaky 

■ad  Pnnz) '.   1053 

I     iroationof.    (Gantter) 898 

1    timation  of,  in  Beer  and  Wine.    (Partbeil) 1071 

Exam  1  nation  of,  for  Dse   in  Manufacture  of   Nitre 

(Barton) , 51 6 

Purification  of  Crude.    (Loch)  B86 

ng,  for  Manufacture  of  uynamite.    (Levkowitacb)  ..  1078 

Manufacture  of,      (Pj    i  I  ■  1 1 Hl.i 

and     Tests    for    Same.     (1'clit   and    I'olo- 

kyj 00 

I  Silver,  ArtiOB  Of  Potassium  Cyanide  On.    (  M.'iclaurin)      100 

and  ctro-Deponition  of.    (P)  Andreoll sin 

And  Silver,  Estimation  of,  in  Copper,    (Smith) 

And  Silver,  Kit  met  ion  of,  from  their  Ores,     (P)  Crooke. . .     871 

And  Silver,  Prank  fort  Electrolytic  Works  for  separating . .    873 

And  ,  from  Solutions,      ( I')  Kendall 871 

Anil  Silver,  'I  r<  at  Ing  Ores  h<-..,  containing,     (  P)  Johnson, 
Prom  Pelatan  and  Cleric 582 
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Gold— cont. 

And  Silver,  Utilisation  of  Waste  Acid  from  Separation  of. 

(Enequist) 9)7 

Capillary-Electrolytic.  Sluice  in  Extraction  of.    (Jory)  ....  41 

Cyanogen  Bromide  and  Potassium  Cyanide  for  Dissolving,  487 
Extracting,    from    Ores,    Quartz,    &e.     (P)    Barker   and 

Pearson 870 

Extracting  Process,  Electro-Chemical.     (Gaze)  664 

Extraction.    (Sulman) 753 

Extraction.    (P)  de  Wilde 163 

Extraction,  Bromo-Cyanide  Process  for.     (Mulholland) . . .  662 

Extraction  of,  by  Electrolysis.    (P)  Maclean  and  Hull 975 

Extraction  of,  from  its  Ores.     (P)  Daumas 755 

Fractional  Precipitation  of.    (Rothwell) 971 

Liquation  in  Crystalline  Standard.     (Rose) 577 

Loss  of,  during  Scoriflcation  Assay.     (Mason  and  Bowman)  39 

Obtaining,  from  Ores,  &c.    (P)  Nicholas 490 

Obtaining,  from  Ores,  &c.    (P)  Thomson 1:10 

Obtaining,  from  Sea-Water.     (P)  Bull 874 

Rate  of  Solution  of,  in  Cyanide  Solutions.    (Warwick)  ....  754 
Siemens'  Process  for  Extracting  and  Depositing.    (Siemens 

and  Halske) 579 

Silver,  &c,  Treating  Quartz  to  obtain.    (P)  Pearson  101 

Grain,  Malting.     (P)  Free 765 

Steeping,  before  Steaming.     ( Heinzelmann) 1(155 

Treating  Raw,  for  Brewing.     (P)  Ludlow 673 

Grains,  Treatment  of  Brewers'.     (P)  Egyedi  and  others 879 

Grand  Connetable,  Phosphate  of.     (Andouard) 490 

Cynnetable,     Value     of     Aluminium     Phosphate     from. 

(Andouard) 374 

Graphites  from  Iron.     (Moissan)  489 

Gravimeter  for  Sugar  Analysis.    (Gird) 188 

Grease,  Recovering,  from  Waste  Suds.    (P)  Inston 875 

Greases.    See  also  Fats. 
Grids.    See  Batteries. 

Grove  Battery,  Action  of  Nitrous  Acid  in  the.    (Ihle) 872 

Guadaloupe,  Tariff  Changes  in.     (T.R.) 899 

Guaiacol,  Disinfecting  Action  of.     (Kuprianow) 57 

Guano,  Manufacture  of,  from  Refuse.      (P)  Zingler  and  Chat- 

taway   5S9 

Gum.     (Class  XVI.)  ....     46, 171,  286,  374,  497,  589,  666,  761,  815,  876. 

977,  1053 

African,  resembling  Tragacanth.    (Hartwich) 376 

Arabic,  Indian.    (T.R.) 1080 

Benzoin.    ( Ludy) 382 

Copal,  Discovery  of,  in  Colombia.     (T.R.) 902 

Copal  in  Colombia 1050 

Of  Acacia  Decurrens,  Carbohydrates  of  the.     (Stone) 667 

Or  Size,  Manufacture  of,  for  Textiles.      (P)    Thompson. 

From  Castle 652 

Removing,  from  Textiles.     (P)  Soltau 652 

Treating  Bully-Tree.     ( P)  Hutchison 759 

Gums,  Estimation  of  Strength  of.     (Dalen) 43 

Tragacanth  and  Amraoniacura, of  India.    (T.R.) 81 

Guncotton,  Manufacture  of .     (P)  Hesketh  and  Marcet 187 

Gunning's  Method  fur  Total  Nitrogen   in   Fertilisers.     (Car- 

rigues) 304 

Gunpowder.    See  also  under  Explosives. 

Gntta-Percba  from  Leaves*    (T.R.) 015 

Manufacture  of  Artificial)-  for  Varnish,  (P)  Newton.  From 

Nobel 814 

Treatment  of.     (P)  Hutchison  and  Kinnie 1052 

Gypsum,  added  to  Port'and  Cement,  Effect  of.    (Schott) 576 

In  Newfoundland.    (T.R.)  837 


H 


Haemoglobin,  Production  ol  Purified  Sterilised  Liquid.    (P) 

llommel 077 

Han  and  its  Vegetable  Substitutes,  Dyeing  of.    (Ganghofer)..  269 

Dye  for.    (P)  Lumiere 147 

Treatment  of  Textiles  to  obtain  Artificial.     (P)  Jacober 

and  Rabourdin 801 

Halogens,  Electrolytic  Determination  of  the.    (Vortmann)  ...  69 

In  Organic  Substances,  Determination  of.    (Kuster) 688 

Hargreaves-Bird  Electrolytic  Cell.    (Hargreaves) 974 

System  of  Electrolysis,    Mi (acture  of  Alkali  by.    (Har- 
greaves)   ' inn 

Hats,  Apparatus  for  Dyeing,  Washing,  &o.     (P)  Booth  and 

Pnornley ,;,;., 

Heat,  Action  of,  on  Ethylene.    (Lewes) 737 

Action  of,  on  Milk.    (Cazeneuve  and  Haddon) kho 

Ami  Moisture,  Physical  Alterations  In  Paper  fey.    (Dalen)  883 

Effect  of,  mi  Manganese  Bronze,    (Rudeloff).. 000 

Utilisation  of  Waste,  from  open  Hearth   Purnaces.    (P) 

Bagley  and  Boberti s;o 

Heating  and  Cooling  Apparatus.    (I'j  Lawrence  and  others...  864 

tad  Cooling  Apparatus.    (P)  Postraneoky 737 

See  alio  under  Drying,  Evaporating,  and  Condensing, 

Helichromy,  Composite.    (Ives) its? 

Hamipic    Acid.   Synthetical    Production   of    Alizarin    from. 

1  Lagodzlnskl) siiy 
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Hemp,  Betting.    (P)  Hennig 80S 

ll.  i.i.  i.  <, in  Oil,    (Scbimmel) :'s'; 

ii.  i . .  ,  i  i  nrnaoe,  Bmelting  Copper  Blags  in  the  (Rurup) 578 

ii  i  mite  Pi Eli  otrolysisof  Oaloiun  I  lutions. 

(Schoop) v,;> 

Prooen  oi  Bot  »ge  Preatmi  at.  -  (H               ;  '             --1 

ii   lamethyltriamidotTiphenylmethane,  iramonium  Iodide  De- 
rivatives ol     (Rosenstiehl) 

I     nparUon  ofD  rli ativi    of.    (P             hi) 860 

Mixed  Ethers  and  Ammonia-Derivatives  of.    (Bo            hi)  171 
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Oxide,  Manufacture  of,    (P)  de  Ferranti  and  Noad 363 

Poisoning,  Low  Forms  of  Life  Safe  from.    (H,  >•_'(_')  ;;it 

Production  of  Alloys  of  Sodium  or  Potassium  with,    (l'j 

Hetherington  and  others 2so 

Beduotion  of  Nitric  Lcidby.    (iligloy) 661 

Sni  pi i  nl,1.  Enactions  of,    i  Lodin) 8,i7 

hnical  Analysis  of.    (Nissenson  and  Neumann) 1068 

The  Woi  Id's  1 'mil  net  inn  and  Consumption  of.    Cl'.U.  i....  206 

-Tin  Alloys,  Fusing  Points  of  Re-melted.  (Wiesengrund)  39 
-Tm  anil  L  tad-  \ minikin  Alloys, Commercial  Valuation  of. 

(Richards) 30 1 

Trade,  Statistics  of  the.    (T.E.) 90 

Leather.    (Class  XIV.) 16,169,285,406,687,666,759,814,875, 

:>7>;.  1052 

Arid.     (Balland  anil  Malji  an) t:,,; 

Apparatus  for  Testing,  &o.    (l'j  Fawcett  and  Shanibrook  .  770 

Composition  of.     (von  Scliroeder)   587 

Composition  of  Chamo:s.     fvon  Sehroeder  and  Passler 7.19 

Dyeing,  with  Basic  Colours.    (Bertram) (J05 

Industry,    Bxamination    of    Fats    used    in.      (Schmitz- 

Dumonf  I 815,  B29 

Industry  of  Germany.    (T.Rj 904 

Manufacture  of  Artificial.    (P)  Minn 169 

Substance  for  Finishing,  Ac.    (P)  Combret  589 

Substitute  for.     I  P)  Stead 170 

Treatment  of.    (P)  Jeansson 170 

Treatment  of.    (PJ  Neil 169 

Treatment  of  Hides  for  Manufacture  of.     (  V)  Ear]) 976 

Lemon-Juice,  Preservation  of.     (P)  Rose 184 

-Oil,  Occurrence  of  Cilrpnellal  with  Citral  in.    (Docbnerj  .  591 

Preserving  Extracts  from.     (P)  Biggs 767 

Leueosiu.     (Osborne  and  Voorhees)  293 

Level  Apparatus,  A  t  oust  int.    (Robinson) 187 

Lei  ulin,  0-.    (Schulze  and  Frankfurt) 377 

Levulose.    (Sulz) 498 

Estimation    of,  as     Phcnylglucosazone.      (Lintner    and 

Krober) 690 

Ratio  ni  Dextrose  to,  in  Sweet  Wine,  &c.     (Konig  and 

Blanch  1 773 

Ligbt.      (Class  II.) 16,  135,  260,  838,  470,  561,  6-42,  737,  792,  854, 

951,  1086 

Action  of,  on  Lead  Bromide.     (Xorris) 677 

German  Standard  of.     (T.K.  I 85 

Influence   of,  on   Chemical   Purification   of    Petroleum. 

( /.aloziecki) 563 

Magnesium  Paper  for  Producing 1(1.57 

New  Standard  of.     (T.E.)  527 

Lignocclluloscs.    I  Hancock  and  Dahl) 897 

Lime  and  Cements.  Slaking.     (Be  Chatelier) 575 

And  Lemon  Juices,  Preservation  of.     (P)  Rise lsi 

And  Sulphurous  Acid,  Preventing  .Mould  during  Malting  .  173 

Cement.  ,vc,  Continuous  Kilns  for.     (P>  Bauch&re 486 

Manufacture  of.     (P)  Blyth 659 

Mixtures,  for  Production  of  Artificial   Stone,  Manufacture 

of.     (  V)  Week  wart  h  and  Hoeft 577 

Obtaining  Acetic  Acid  from  Pyrolignate  of.     (Pj  \on  der 

Linde 573 

Permanganate  of.  as  a  Water  Steriliser.     (Bordas) 767 

Removing,  from  Skins  and  Hides.     (P)  Hauff 170 

Sludge,  Control  of,  from  Defecation  of  Best  Juice.     (Levy)  499 

Treatment  of  Beet-root  Juice  with.     (Beaudet) '. .  u77 

Limes.  Apparatus  for  Burning  Materials  for  Hydraulic.     (P) 

de  Navarro * 577 

Limestone  and  Hsematite  Paints,  Report  on,  by  Agent-General 

of  New  Zealand 757 

Etc.  Furnaces  for  Calcining.     (P)  Deigbton pso 

Linaloe,  Essence  of.     (Barlner  and  Bouveault) 884 

Oil.     (Schimmel) 986 

Linalool  Ester,  Determination  of,  hi  Bergamot  Oil.    (Helbing 

and  1'assamore  1 (,93 

Linen,  Paper,  &c,  Apparatus  for  Marking.     (Pj  Beadle 809 
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Linoleum,  Tests  of.    (Buchaftz) 587 

•'so  Ploorcl  ith. 

Linseed  Cake,  Determination  of  oil  in.     (Paton) 440 

-Cake,  Estimation  of  Vegetable  Fibre  in.    (Cusiter)  .......  1071 

Oil  .ami  Varnish,  Examination  of.    (Filsingcr) ,  605 

Oil  and  Varnishes,  Examination  of.    (Am gel) 005  814 

Oil  Factory,  in  Rnumaina.  An  English.     (T.E.) '77:. 

Oil     Surfaces,    Occurrence    of    Hydrogen    Peroxide    on. 

( Noerdlinger)  606 

Lippmann's  Method  of  Colour  Photography.    (Lumiere) 85 

Liqueurs,  Analysis  of.    '  Mansfeld) 830 

Liquid,  Apparatus  for  Drawing  off.    (P)  ff alder  and  others 352 

Apparatus  for  Registering  Volumes  of.    (P)  Bruce 169 

Liquids,  Analysis  of  Spirituous.    ( Mansfeld) 830 

Ind  Eats,  Purification  of.    (P)  Andrew :k-> 

And  Gases,  Apparatus  tor  Mixing.    (P)  Priestmin.......!  470 

Apparatus  for  Absorption  of  Gases  by.    (Pj  Muller \:, 

Ipparatns  for  Drying.    (I'i  Beyer..'. 13 

Apparatus  for  Evaporating.    1 1';  McPhail  and  Simpson...  351 
Apparatus  for  Filtration  and  Purification  of.    (Pj  Boult. 

From  cle  Mol  and  Wilbaux 453 

Apparatus  for  Heating  and  Cooling.     (Pj  Lawrence  arid 

others s-j 

Apparatus  for  Heating,  under  Pressure.    (P)  Squire. .....  13 

Apparatus  for  Imparting  Predetermined  Temperature  to. 

fl'iHearson 951 

Apparatus  for  Purifying.     (P)  Eliding !!!!!!!!!!!!."  1036 

Apparatus  for  Saturating,  with  Gases.     (P)  Beins 469 

A  pparatus  for  Separating,  from  Solids.     (P)  Stewart ...  15 

Apparatus  for  Sterilising,  4c.     ( P)  Laurent 351 

Apparatus  for  Straining.    (P)  Squire "  791 

Centrifugal  Apparatus  for.     (P)   Marks.     From  sVe'iete' 

E.  Wauguier  et  Fils 641 

Charging  and  Combining,  with  Carbonic  Acid  Gas.'V'P) 

Lake.    From  Adam 291 

Charging,  with  Oases.     (P)  Sehneiblc !!!!!!!!!!!!  705 

Clarifying  and  Filtering.     (P)  Hulssner  and  Rohrig 134 

Electrical  Treatment  of.     (P)  Wagner  and  Marr 280 

Employment  of  Critical  Temperature  of,  to  Test  Purity  of 

(Pictet) 505 

Evaporating  and  Concentrating.     (P)  Crerar 702 

Evaporator  for.    (P)  McNeil 170 

Filter  for.    (P)  Seitz ....  959 

Filtering.     (Pj  Cbamberland !!!!!!!!  767 

Kestner's  Compressed  Air  Elevator  for.     (Biver) !.!!  31 

Manufacture  of  Colouring  and   Flavouring  Extracts  for. 

(P)  Theurer §79 

Means  for  Filtering.     (P)  Stroh !!!'!"  951 

Method  for  CarbOnating.    (P)  Haddan.    From  The  Ferry 

Manufacturing  Co 135 

Preserving.     (P)  Casse !!!!!!!!!"  599 

Purification  of,   Magnetically  and  by  Electrolysis! "  (P) 

Harris 3-1 

Purifying  Contaminated.     (Pj  Lawrence !!!!!!!! qs* 

Separating,  from  Solids.     (P)  Raleigh 135 

Steam  Pan  for  Boilimr.     (P)  Fletcher 736 

Treatment  of,  with  Gase?.     (P)  Meldruin 950 

Vessels  for  containing  Volatile.     (P)  Monnet  506 

Vessels  for  Evaporating.     (P)  Fletcher '.  736 

See  also  under  Fluids  and  Solutions. 

L:quors,  Apparatus  for  AgeuiL'.    (P)  Thnby 55 

Apparatus  for  Purifying  Waste.    (P)  Doul ton  and  Manger  56 

Boiled-off,  from  the  Stripping  of  Raw  Silk.      (Silbermann)  270 
In    Chrome   Tannage,    Analysis    of    used.      (Heal   and 

Procter) 248  347 

Preserving  and   Sweetening.     (P)    Johnson.     From  von  ' 

Heyden  Xachfolger 819 

Locust  Beans,  Treatment  of.     (Pj  Ekman  and  Christian 97s 

Logwood,   Manufacture    of   Colouring   Matters   from.      (P) 

Matheson  and  Co '  267 

Louisiana.   Purification   of    Cane-Juice   in.    (Kirchhofl   and 

Thiele) 97s 

Lubricant  for  Hydraulic  Rams,  Cylinders,  Ac.     (P)  Entwistle  168 

Lulea,  Export  of  Iron  O.-e  from.    (T.R.) gll 

Luminosity,  Flame  Temperatures  and  Acetylene  Theory  of 

( Smilhells) 1037 

Lunge-Rohrmann  Tower,  Condensation  of  HC1  by.     (Lasc'lie) '.  804 
Lutterbach  Brewery,  Infection  by  Wild  Yeasts 'overcome  at' 

(BochandCo.) 59l 

Lysol     and     other    Antiseptic     Compounds.      (Engler    and 

Dieckhoff ) . .  330 

" 'Lysoles  "  of  Commerce.    (Reuss) ....!..  173 
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Machinery.     (Class  I.)  . .    13, 134,  259,  351,  468,  560,  640,  736,  791,  854, 

Magdala  Red.     (Fischer  and  Hepp) 799 

Magenta,  Formation  of,  During  Development  of  Aniline  Black. 

(rlintofij „ 

Magentas,  Are  they  Ethers  or  Salts  ?     ( Rosenstie'lilV '.'.".'.!!!!!!     744 
Formula  of  the  Acid.     (Rosenstiehl) 28 
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Magnesia  and  Sulphur  in  Blast -Furnace  Slag.     ( Fibers) 270 

Mixture.  luflnence  of,  on  Glass.    (De  Koninck) 691 

Salicylate  of,  free  from  Tint.     (Van  (iool) 771 

Utilisation  of  By-product.     (Endcmaun)  127 

Magnesitc,  Utilisation  of  Magnesia  obtained  from.  (Kndemaun)  127 

Magnesium,  Action  of  Metallic,  on  Manganons  Salts.     (Hiblis 

and  Smit  h ) 818 

Determination  of,  by  Classen's  Method.     (Nass) 69 

Hydrate.  Manufacture  of.     (P)  d'Andria 157 

Manganite  and  HC1,  Obtaining.     ( 1')  Buekse. H0."> 

Paper  for  Producing  Light 10.'J7 

Maize  as  Brewintr  Material.     (Schubert) 172 

Manufacture  of  Starch  from,  in  United  States.     (Kriegner)  287 

Malacca,  Arrow  Poisons  of.     (Santesson)  384 

Mallotus  Philippinensis.     (Hummel and  Perkin)  460 

Malt,  Acids  formed  during  the  Drying  and  Mashing  of.    (Prior)  672 

Analysisof.     (Miller) .' 80 

Cause  of  Slow  Saccharific  dion  of.     (Windisch)  7«:  t 

Composition  and  Analysis  of.    (Crossman) 290 

Determination  of  Extrac   of,  in  the  Laboratory.     (Heron).  690 

Determining  Amount  of  Extractive  Matter  of.     (Stern)...  831 

Estimation  of  Cane  Sugar  in.     (Jalowetz)  316 

Estimation  of  Saccharose  in.     (Jalowetz)  51 

Extraction.     (Kusserow) 1055 

-Mashing  and  Extracting  Apparatus.    (P)  Cleminson 879 

Occurrence  of  Glucase  in.     (Krober) 105t 

Temperature  in  Bulks  of  Stored 663 

Wort    and    Beer,    Determination    of   Dry    Substance  in. 

( Elion) 691 

Malting,  Prevention  of  Mould  forming  during 173 

Maltol.    (Kiliani  and  Bazlen) 378 

Maltose  and  Isomaltose,  Inversion  of,  by  Yeast 071 

Estimation  of,  by  Fehling's  Solution.     (Kusserow; 1072 

Gravimetric  Estimation  of,  by  Eehliug's  Solution.     (Glen- 

dinning) 1073 

Hydrolysis  of,  by  Yeast.     (M orris) 499 

Specific  Rotatory  Power  of.     ( Herzfeld) :'.7s 

Specific  Rotatory  Power  of.    (Ost) 878 

Manganese,  Alloys  of,  with  other  Metals.    (P)  Allen  and  Brock  973 

And  Copper  Alloys,  Production  of.    (P)  Brock  and  Allen  .  309 

Bronze,  Effect  of  Heat  on.     (RudelolT) 660 

Determination  of.    (Reddrop  and  Ramage) 305 

Determination  of,  by  Classen's  Method.    (Nass) 69 

Mining  of  New  Zealand.    (T.R.) 012 

Nitrogen  Compounds  of.     (  Prelinger) 81 

Ore,  Cuban,  for  United  States.     (t.R.)  998 

Ore  of  India.     (T.R.) 997 

Ore  Trade,  Development  of,  in  the  Caucasus.    (T.R.) 997 

Preparation  find  Recovery  of.    (Greene  and  Wahl) 7.12 

Separation  of,  from  Silver.     (Jannasch  and  Kammeror)  ...  889 

Sulphate  and  Iron  Oxide,  Production  of.     (P)  Davis 157 

Trichloride  and  Chloro-cupric  Adds.     ( Neumann) 81 

Mangrove  Tanning  Extract.     (T.R.) 528 

Manitol,  Estimation  of,  in  Wines.    (Huller) 399 

Mantlet  for  Incandescent  <";av  Burners.    (P)  Arendt 356 

For  Incandescent  Gas  Lamps.    (P)  Epstein 22 

odescence  Gas  Burners.    (P)  Knofler 7:17 

For  Incandescent  Gas-Lights.    (I'i  Terrell 474 

Manure  and  Ammonia.Obtaining  Dry.    (P)  Thompson.     From 

Wirth  and  Co 977 

Bacteria  of  Stable,  and  their  Action.    (Herfeldt) MS 

Prom  Hematite  Slag,     d't  Pease Blfi 

Manufacture  of.     iv )  Gmster 171 

.Manufacture  of  Artificial.     (P)  Pieper 171 

Manufacture  of,  at  Rochdale.     (Brookman) .'ill 

Manufacture  of  Potassium  Phosphate  for.    (Jay  and  Du- 

nil)   K70 

Of  vines     (Muntz)  

Preparation  of .    IV)  Bencke v.>i 

Treating  Brewers'  spent  Mops  to  obtain.    (P)  Adkins ....  292 
Use  of  Calcium  Chloride  for  Determination  of  Potash  in. 

(de  Boode) r,n 

V  V.;     . .  IS,  170,  Z86,  .'i7t,  106,  569,  666,  760,  BIS 

976,  1053 

Determination  of  Potash  in.    (Garrigues) :,n 

mat  ion  of  Alkaline  Salts  in.    (Cameron) 427,  100:, 

Preparation  of.     IV)  lilytb 666 

Valuation  of.     (T.R.) 010 

Am  "in'>  Pertill 

■  tin  Buds  and  Mat:                   (T.R.) -t 

Martrle,  Manufacture  of  Artificial.    (P)  Lake.    Prom  Gran 1 .% : » 

Marbles,  Earthenware  and  Minerals  of  Spain.    (T.R.) 990 

Margarine,  Manufacture  of.    (P)  Theberath  and  deKunwald  988 

le  of  Belgium.     'I   1:  , 777 

Marking-Ink  Pencils.    (P)  Hkkisson 80 

Manufacture  of  Cemcnl  from  Bituminous,    fp)  Mack...  1-0 
of.    for    Hydraulic    Cements.      (Lungo    and 

Icboehor'Tscherny) :,7 

Mas  nt  of  Brewers' and  Distillers'.    (P)  Preston 

rth 29S 

on  of  Steam  and  Fire-boiling  of .  671 

Mashing  and  Brewing,  Process  of.    (P)  Proohaska :»s  1 

Apparatu  1  for  Brewer*,  &<       fP)  Beffell 170 

line  nee  of ,  On  P<  i  TtU  nlal  1011 173 


Mashing— oont. 

Process,  Inlluenceof,  on  Attenuation.     (Cabanis) 17.J 

Process,  Influence  of,  on  Attenuation.    (Reischbook) 173 

Matches.    (Class  XXII.)     65, 185,  888,  507,  696,  678,  820,  880,  988, 

1061 

Aspen  Wood  for  Making,  in  Germany.     (T.R.) 777 

Manufacture  of.    (I')  Bals  and  others 820 

Manufacture  of,  in  Belgium 106I 

Manufacture  of"  Lucifer."     (P)  Thimann 1082 

Mattes,  Refining  Nickel  and  Copper.     (P)  Boult.     From  Grant 

and  Richardson $08 

V 

Mauritius,  Sugar-Cane  Disease  in.     (Boname) 17 

Tariff  Changes  in.    (T.R.) :j2o 

Mauvcincs,  Relations  of  the  Safranines  to.     (Jaubert) s:,s 

Meat    Extracts,    Analysis    of   Nitrogenous    Constituents    in. 

(St  utzer) 897 

Medal  of  the  Sec.  Chim.  de  Paris  awarded  to  Prof.  Ramsay 401 

Of  the  Soc.  IndustrieLle  de  Mulhouse  awarded  to  C.  Se'hoen  401 

Medicines,  Free  Alcohol  for,  in  United  States.    (T.R.) 097 

Manufacture  of.     (P)   Zimmermann.    From  Tho  Chem. 

Fab.  auf  Action  vonn.  K.  Schering 385 

Melitriose,  Quantitative  Estimation  of.     (Bau) 80 

Melting  Points  of  Candles,  Determination  of.    (Garrigues)  ...  281 

Members  Elected,  Lists  of 2,  102,220,334,420,542,628,  714,  790, 

914,  1010 

Mercuric  Chloride  in  Calomel,  Test  for 770 

Mercury,   Apparatus     for    Collecting     Small    Quantities    of. 

( Bohn) 66 

"  Flouring  "  and  "  Sickening  "of.     ( Rickard) 002 

From  Copper,  Electrolytic   Separation  of.      (Smith  and 

Spencer) 190 

Mersey  Joint  Committee  v.  Salford.    (T.R.) 52s 

Metacresol,  Manufacture  of.    (P)  Johnson.    From  Kalle  and 

Co 800 

Metal  Articles,  Manufacture  of,  by  Electro-Deposition.    (P)  La 

Soc.  des  Cuivres  de  France 1049 

Deposition,  Peculiar  Case  of.     (Senderens) 370 

Enamelling.     (P)  Cochran 754 

Manufacture    of   Homogeneous.      (P)   Thompson.    From 

Bertrand  and  Thiel 40 

Mining  in  New  Zealand.     (T.R.) 612 

New  Light.     (T.R.) y9S 

Plating  Articles  with.     (P)  Pichler 495 

Sheets  for  Galvanising,  Preparation  of.    (P)  Davies  Bros. 

and  Co.,  and  others 97:5 

Structures,  Experiments  on  Rusting  of.     (T.R.) 701 

Metal  Trade  of  the  United  Kingdom.    (T.R.) so 

Metallic  Reducing  Agents.    (Keller)  274 

Metallurgical  Industries  of  Spain.     (T.R.) 402 

Industry  in  Russia,  Development  of.     (T.R.) 402 

Metallurgy.     (Class  X.)..     38, 159,  274,  366,  487,  577,  GG0,  752,  807,  867 

971,  Kit7 

Metals,  Action  of  Fatty  Oils  on.     (Donath) 283 

Action  of  Mineral  Oils  on.     (Aisinmann)  !!  811 

Action  of  Nitric  Oxide  on.     (Emich)  35 

Ad  ion  of,  on  Nitric  Acid.     (Higley) G61 

Adhesion  of,  to  Glass.    (Margot) ,,  753 

VgentB  for  Reducing.     (Keller) .'.'.'.  jyi 

1  sating.    (P)  Huth \  871 

Coating  Aluminium  and  Alloys  with.    (P)  Legate'.'.'.'.'.'.'.'.*  808 

Coating,  with  a  Metallic  Alloy.     (P)  Thorns  and  Burgum.  2so 

Coating,  with  Adhesive  Colours.    (P)  Loveland inn 

Coating,  with  Tin.    (P)  Bangert 532 

<    imposition  of ,     (P)  Inch 278 

Containing  Oxygen,  Reduction  of.     (P)  Reichwaid.' '  From 

K  rupp Q(»j 

Detection  and   Estimation  of,  in  Fatty  Oils.     (Presenilis 

and  Schattenfroh) 895 

Detection  of,  by  Thiacetic  Acid.     (Schiff) ......  889 

Disaggregatloa  of  Pyrites  for  Extraction  of.    (F)  Body.!.'  97:5 

rical-Deposition  of.    (P)  Heathfleld  and  Rawaon...  874 

Electro-Deposition  of  Heavy.    (P)  Thorns  and  Burgam...  371 

ro- Eusion  of.    (P)  Thwaiteand  Allen 101:1 

Electrolytic  Separation  of.    (Smith  and  Spencer) mo 

Electrolytic  Separation  of,      (Smith  and  Wallace) !iv 

Electrolytic  Separation  of.  from   their  Ores.     (  1')  Johnson. 

Prom  Pelatin  anil  Clerici sio 

Extraction  of.    (I')  Sood BOS 

Extraction  of.  from  Ores,    (P)  Sulman  and  Teed.. .....'  s;u 

1     raction  of,  from  Oxides  and  Sulphides.    (P)  Vautin . . .  r,s-j 

Extraction  of,  from  their  Ores,    (P)  Perkins 870 

Extraction  of,  from  their  Ores,    (i')  Thompson,    Prom 

Bonehill  and  Gautier (go 

Extraction  of  Precious,  from  their  Ores.    (P)  Fischer  and 

others U)i7 

ict ion  of  Precious,  from  their  Ores,    (PJ  von  Siemens  878 

Extracting  Pr<  1  ious,  from  their  Ores.    (PJ  Crawford 871 

Extracting  Precious,  from  their  Ores,    (p)  Morgans !»7:t 

Glazing  and  Enamelling.    (P)Ahern BB9 

Interference  of.  in  Assay  of  Gold  Ores.    (Buchanan)  .....  10m 
Manufacture  of  Cyanides  of  the  Alkali,    (l'i  Imray,   Prom 

Goerlich  ami  wichmann 571 

Method  and  tpparaMis  for  Sepati g.    (P)  tfosbiua .'  371 

Obtaining, from  their  Solutions,    ( I')  Sulman S70 

Of  Alkalis  or  Alkali  Earths,  Alloys  of     (P)  Hulin 1019 

Oxidising  Action  of  Ammonia  Solution  on.    (HodgkJnson 

and  Bellalrs) leo 

Precipitating  Precious,  from  Solutions.    (P)  Mae  Arthur. .  868 
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Parsons 4fjg 

Production  and  Consumption  of.     (T.R.) 901 

Phosphomolybdic  Acid  Test  for  Lard  Analysis.     (Tennille)  ...  513 

Phosphoric  Acid,  Determination  of .    (Johnson)  189 

Acid,  Determination  of.    (Kilgore) 303 

Acid,  Determination  of.    ( Pemberton,  jun.j 511 

Acid,  Deli  in,  in  it  ion  of.     (Runyan  and  Wiley) 989 

Acid,  Determination  of.    (SegaUe) 770 

Acid,  Kst  imation  of.     (Cameron) 1065 

\eid,  Estimation  of  Citrate  Soluble.    (Ross) 70 

Acid,  Estimation  of,  in  Slag,  Ac.    (Wagner)  69 

Ami  in  Wine,  Determination  of.    (Wirth) 1070 

Phosphorus  and    Compounds)   Production  of.    (P)    Shearer 

anil  Clapp 38Q 

Estimation  of,  by  Molybdate  Process.    (Hanauiann).. '..'.'.  59s 

Estimation  of,  in  Iron  and  Steel.    (Bdnozet)  390 

Estimation  of,  in  Iron  containing  Titanium.     (Pattinson)  11122 

In  lion  and  Dies  containing  Titanium.     (Patliuson) MS 

In  Steel,  Volumetric  De-termination  of.     (N'owsand  Proh- 

"ian) : 302 

Photographic  Composition,  Preparation,  Packing  and  storing 

of.    tP)  Qalo and Cadett 298 

Developers,  Formation  of.    (Lumiere  and  Seyewetis) 885 

Pilms    Separating  from   their  Supports.    (P)    Hill   and 

Barraf ( 077 

Materials  and  Processes,    (Class  \  \  1.)    ..  64,  184,298,886,  607, 

677,  769,  820,  888,987,  L061 

Negatives,  Printing  from.    (P)  Negley 66 

Pictures,  Production  of,  by  means  of  Diazo- and  Tetrazo- 
Compounds.    (P)   Abel.    From  The  Actien  ties,  ftlr 

Anil  in  Fab 896 

Plates  and  Films,  Manufacture  of.    (P)  Pettitl  inr. 

Plates,  Films,  Ac,  Apparatus  for  Drying,    (Pj  lies 184 

Plates,  Manufacture  of.    (Clasen) 678 
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Photographic    o  mt. 

Plates,  Manufacture  oL    (P)  Zimmermaun.    Prom   The 

I  \   •  en  vorra.  Schering 1"  '■ 

.   Mai turo  of  Coloured  Dry.    (P)  do  Coninck —    B86 

Plate  i    i:        ■  ing  the  Fixing   Igenl   fi 

monn.     I  rom  The,  Ohem.  Fab.  aul   tatten  vorm.  B. 

Sobering , 

1 1  .if  Chambi        i  P.R.)  

PholographinR  in  Ootomt.    (P)  Hathica 

Preparation  for  Beprodoction  of.    (P)Bubii 

and  MacManus :"7 

Photography  In  Natural  Colours.    (Lumiere) 888 

In  Belief  oi  Intaglio.    (P)  Basso  and  Zanardi >*<• 

I  inpmann's  Method  of  Colour.    (Lumiere) 85 

Prewiring   Rollers  for  Printing  by.    (P)  Burghardl   and 

M,  li.  r '•""' 

i           Alkaline  Peroxides  in.    (Le  Boy) 385 

Pny]  i   .mposition   for  Destruction  of.    (P;  Johnson. 

,.  Gennadi  ui  and  others 1059 

Plorates,  Aotion  of ,  on  M  mides.    (Varet) 899 

!•„.,  of,  on  Metallic  Cyanides.    (Varet) 399 

pj—  mm. i     ti, 188,  885, 872,  195,587,866,757.814,875, 

.'/'),    10*.') 

,      iniL-  Paving  Blocks  with  Tar-Oil.     (P)  WiUmotand 

Mi  irgan '■'- 

Durability  ofCoal-Tar.    (Laurie)  221 

kc   Thickening  and  Fixing  Calico  Printers'.    (P)  Manby.  689 

Manufacture  of  Bed  Oxide  of  Iron.    (P)  McCulloch mi 

Piue  Tar.    ( Renard) «T4 

Disinfecting  Value  of.    (Adolphi)  57 

Ipecoline,  kction  of  Hydrogen-Peroxide  on  B-.    (Wolffenstein)  884 

pipe-Joints,  Device  for  Making,  Tight  259 

Pipei  Ovatum,  Conatitufints  of.    (Dunstan  and  Garnett) 68 

Pipes    Protecting   Iron,  from  Corrosion.    (I'i   Hermite  and 

ot  hen ;!Sl 

Pipe!  te,  automatic.    ( <  1  reiner) 187 

Pitch,  Tar,  tic,  Removing,  from  Fabrics.    (P)   Herold  and 

others 568 

plant  (General),  Apparatus,  and  Machinery.  (Class  L)   13,134,259, 

1  lant  (i               .     i                   861,488,  580,  640,  736,  791,  864,  960,  1036 

Plants.  Detection  of  Hydrogen-Peroxide  in.    (Bach I . . .. . .... .  399 

vi-it   vc-    De-srummuigTibres,  Extracted  from.    (P)  Bur- 

*      n.^'-md  R.delylfo 964 

Methyl  Salicylate  in  Indigenous.    (Bourouelot) •'>s- 

Treatment  of  Marine.    (P)  Lanroau,jun 364 

Wash  for  Leaves  and  stems  cf.    {I'i  Richards 

Plaster    fcc    Treating  Waste   fur  Obtainment  of.     (P)  Luster 

'audThomlinson.... BS 

For  Walls,  *c.    (P)  Kein 4S6 

Plates  for  Batteries.    See  under. Batter 

Manufactureof  Armour.     (P)  Bogerson 764 

^nnfarture  of  Steel  Armour.    (P)  Imray.    Prom  Carey  .  755 
Manufacture  of  Bteel  Armour.     (P)   Beichwald.    From 

Krupp '" 

Platino-Clilorides.  Inapplicability  of  Kjeldahls  Method   for. 

(Delepinc)  >88 

Platinum  in  New  Zealand.    (T.B.) 612 

s,l "stitute  for.  in  [ncandescenf  Lamps.    (Bolton) 136 

Tirade of  New  South  Wales.    (T.B.)  S 

Poisoning  by  Chrome  Lead.    (T.B.) 103 

Poisons  of  Malacca,  Arrow.    (Santesson)  384 

Porcelain  Colours.  Influence  of  Gases  on.    (Damour)  4S4 

iiouie-e      (HosokiJ  "58 

Manufacture  of  Decorated.    (P)  Worcester Boyal Porcelain 

Co.  and  I  'tiers 806 

Porter.  Manufacture  of.    (P)  Fraser (74 

Portugal,  Laws  affecting  Adulterated  Oils  in.    (T.B.) 84 

Potash,    Determination    of,  as    Potassium    Platinichloride. 

( Winton  | "°" 

Determination  of .  in  Fertilisers.    (Bobinson) 189 

Determination  of,  in  Kainite.    (de  Eoode) 599 

Determination  of,  in  Manures.    (Gameues) ..  511 

Extracting,  from  Grease  in  Sheep's  Wool.    (P)  Richard- 

Lagerie... ••••••• gg 

Imports  into  Smyrna,    >  r.B.) ;•/■••• 'w 

Dse  ot  (alenun  Chloride  m  Determination  of,  m  Manure. 

;•••••••: »l\ 

Use  of,  in  Fruit  Growing.    (Bntton)  760 

Potassium  Alloy  with  Lead,  Production  of.     (P)  Helherington 

and  others •  •  • .;•••■,•••  ,-i,7  n""    28° 

And  Sodium,  Manufacture  ot  Ferrocya mdes of.     (P)  Crow- 

ther  and  others °56 

And  Sodium.  Manufacture  of  Poly-Sulphides  of.    (P)  von 

gchenk ®00 

Bichromate.'  Determination    of    Affinity    of    Acids    by. 

(Kastle  and  Reiser) '588 

Bichromate.  Mordanting  Wool  with.    (Ganswindt) 65 I 

Chlorate,  Manufacture  of.    i  P)  Bayer 658 

Chlorate.  Manufacture  of.     (P)  Parker let-, 

Cvanate  in  Potassium  Cyanide,  Detection  of.    (Schneider)  SS/ 
Cvanide  Action  of  Aqueous,  on  Gold  and  Silver.    (Mac- 

*   laurin) 160 

Cvanide,  for  Dissolving  Go.d. :i""AAX  te7 

Cyanide,   Manufacture   of,   from   its   1  errocyanide.    (P) 

Hetherington  and  others 271 

Cvanide,  Production  of.     (P)  Schulte  and  Sapp 969 

Cyanide,  Use  of,  in  Brazil.    (T.B.); 700 


PAOB 

Potassium  -oont. 

cyanide,  Laboratory  Method  for  Preparation  of 891 

Ferrocyanide,  Manufacture    of.      i  I')    lletiierington    and 

M  uspratt 271 

Perohlorate,  Elimination  of,  from  Saltpetre.    (Panastovic)     167 
Permanganate,    Estimation    of    Aneni  ws     Lcid    with. 

(Vanino) 888 

Phosphate,    Manufacture    of,    for    Manure.     (Jay    and 

Dupasquier) 

Platinichloride,  Determination  of  Potash  as.    (Winton)... 

Production  of  Metallic.     (\> )  Viiutin 584 

Zincate,  Fleet rolytio  Preparation  ot    (Schoop) 41 

Potato  Industry  of  Germany.     (T.B.) 902 

Pottery.    (Class  VIII.) 88,158,272,365,  184.678,858 

Bricks.  Ac.,  Kilns  for  Burning.    (P)  Dawson  

Kilns  f,,r  Burning.     (P)  Howl 1st 

Manufacture  of.    (P)  Shaw 886 

Transfers  for  Decorating.    (P)  Bailey 751 

Powder.    Apparatus    tor    .Manufacture    of    Carbonised.      (P) 

Bkelund 502 

Evolution  of  Smokeless.    (Schuophaus)  558 

Manufacture  of  Smokeless.     (  P)  vou  Forster  65 

keless.     (P)  Lake.     From  The  International  Powder 

Company 820 

\Uo  Explosives. 

Powders,  Jtc  .  Apparatus  for  Packing.     (P)  Harris  and  Smith.     I 

Preparation  of  Smokeless.    (P)  Du  Buit 1062 

Precipitants,  Apparatus  for  Mixing,  with  Sewage.    (P)  Berry.    675 
Precipitates,     Moulding    Electrolytically-obtained    Metallic. 

(P)  Klein 371 

President's  Address 716 

Presses,  Filter.     (P)  Dehne  and  Harzer 134 

For  Apples.  Wines,  Jtc.    (P)  Ollagnier 1067 

For  Soap,  Power-.     (P)   Beyer 1050 

Pressures.  Measurement  of,  bv  the  Crusher  Gauge.    (Kellner 

and  Deering) 988 

Prize  offered  by  Hew  Zealand  Government  for  Production  of 

Potassium  Cyanide 525 

Prizes  for  Chemical  Research 608 

For  Besearch 834 

Offered  by  Soc.   d'Encouragement  pour  l'Industrie  Xa- 

tionale 994 

Proceedings  of  the  Fourteenth  Annual  M  eetiug 715 

Producer-Gas.    See  under  Gas. 

Products  of  Sierra  Leone.     (T.B.) S20 

Projectiles,  Exploders  or  Fuses  for.    (P)  Brookes.    From  Smith  69 

Proteids  of  the  Wheat  Kernel.    (Osborne  and  Voorhccs) 292 

Proteose.     (Osborne  and  Voorhees) 293 

Protocatecbuic  Aldehyde,  Manufacture  of  Vanillin  from.    (P; 

Imraj".     From  la  Soe.  Chimique  des  Usines  du  Bh6ne.  1061 

Provision  Trade  Section  of  Chamber  of  Commerce.     (T.B.)  ...  530 

Prussiates,  Discharge  Effects  produced  by.     ( Jeanmaire) 748 

Manufacture  of  Yellow.     (P)  lmray.     From  Goerlich  and 

Wichmann 657 

Pulp,  Apparatus  for  Beducing  Paper  Stock  to.    (P)  Brown...  3S1 
Iso  Paper. 

Pumice  in  Cold-Air  Stores  in  New  Zealand.    (T.B.,1 616 

Pump,  Safety-Valve  for  Water  Vacuum.     (Berlemont ) 388 

Pumps  for  Compression  of  Gases.     ( P)  Labinal 469 

vacuum.    (V)  Chaplin 736 

Purifying  Apparatus  for  Coal,  ic.    (P)  Clough  and  others  ...  1035 

Pyragallol  and  its  Salts.    (Godeffroy) 650 

Pyrazolone,  Preparation  of   l-Phenyl-2,    3-Dimethyl-4-Oxy-5-. 

( Know  and  Pschorr) 987 

Pyridine,   Manufacture   of   Sulphocyanides   of.      (P)    Clark. 

l'r  im  Bdinger  and  Mtiller 820 

Pyrites.  Chemical  Disagsregation  of.     (P)  Body 973 

Determination  of  Antimonv  in  Antimonial.     (Cloud  and 

Bogers) 303 

Estimation  of  Sulphur  in.     (Gladding) 190 

Estimation  of  Sulphur  in.     (von  Asboth) 597 

Utilising  Spent  Iron.    (P)  Mills 490 

PvTOcatechin  Disulpho    Acid,  Manufacture  of  Salts  of,  and 

Pyrocatechin.    (P)  Tobias 361 

Pyrogallol  Solution,  Evolution  of  Carbon  Monoxide  by  Alkaline. 

(Clowes  i  1065 

Pyrometer.     (P)  Heys.    From  Schaffer  and  Budenberg 792 

I'i  Karlander  and  Meyer 66 

Automatic  Recording,     (P)  Crooke 66 

Pvrometers.     (P)  Simonds 641 

(P)  Vehling  and  Steinbart 134 

Pyronines.     (Biehringer) 476 

Pyrotechnic  Compounds.     (P)  Graham 596 

Pyroxylin  Compounds,  Manufacture  and  Application  of.  (Field)    179 

Manufacture  and  Applications  of.     (Field) 2? 8 

Ms  nufacture  of.    (P)  Schupphaus 187 
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Quartz,  Apparatus  for  Pulverising  and   Amalgamating,     (l'j 

Robinson  ami  Plumb .......... J51 

Separation  of  Soluble  Art  ive  Silica  from.    (Miclni.lis)  ....   1065 

Treatment  of.    (F)  Pearson 161 

Quebec,  Iron  Deposits  in.    (T.R.) 529 

Quebracho  as  a  Tannins  Material 1052 

Queensland,  Manufacture  of  Sulphuric  Acid  in.    (T.R.) 85 

Quercetin  and  its  Derivatives.     (Herzig) 650 

Quicklime,  as  a  Substitute  for  Caustic  Soda 2 1 

Determination  of  Oxide  of  Calciuinin.  (Stone  and  Scheuch)  301 

Quicksilver,  Decreased  Output  of  Russian.     (T.R.) 207 

Industry-  of  Austria.     (T.R.) 779 

Mines  in  Spain,  The  Almaden.     (T.R.) 322 

Trade,  Statistics  of  the.    (T.R.) 90 

Quinine,  Hydrochloro-Sulphate  of.    (Lepierre) 383 

Hvdrosienation  of.     (Lippmann  and  Fleissner) 1000 

Indo-European  Trade  in.     (T.R.) 1070 

Solubility  of.    (Dourner  and  Deraux) 819 

Quinoline  Bases  in  Brown  (Joal-Tar.    (Doebner) 358 

Manufacture  of  Sulphocyanides  of  Ammonium  Compounds 

of.    (P)  Clark.    From  Edinger  and  Muller    820 


R 


RaEnose  (Melitriose).  Xon-Occurrence  of,  in  Beers.    (Bau)..  54 

Quantitative  Estimation  of.     (Bau) 80 

Solution,  Inversion  of.    (Besemfelder) 51 

Rags,  Apparatus  for  Washing,  for  Paper-Making.    (P)  Joiner.  676 

Railways,  Portable,  for  Works.    (White) 231 

Rape-seed,    L'se   of,   for  Cattle  Food.    (P)  Macllwaine  and 

Common  50 

Raspberry  Juice,  Detection  of  Adulteration  in.    (von  Asb6th)  77 

Reception  and  Conversazione 725 

Red  Tints,  Production  of,  on  Fibre.    (P)  lmray.    From  The 

Farb.  vorm.  Meister 803 

Refining,  Direct  Method  of.    (Prangey)  978 

Refractory  Substance,  A  New.     (T.R.) 698 

Refrigeration,  Applications  of.    (Tate) 110 

Refuse,    Apparatus    for    Burning.     (P)    Newton.    From   The 

Pinlioe  Patent  Refuse  Destruction  Co 767 

Apparatus  for  Treatment  of  Offensive.     (P)  Alliott 294 

Apparatus  for  Treatment  of  Towns'.     (P)  Lacey 592 

Furnaces  for  Consuming.     IP)  Baker OH 

Furnaces  for  Destruction  of  Town-.     <l')  Willoutiiby. .    767,767 

Treating  and  Utilising  Town-.     (P)  Jones <;75 

Utilisation  of  Town,  at  Rochdale.     (Brookman) 340 

See  alto  under  Residues  and  Waste*. 

Registering  Apparatus  for  Liquids.     (P)  Bruce 469 

Regulator   for  Separation    of   Amalgam,    ic,    from    Sludge. 

'her  and  ot  ben) 755 

Renard's  Method  for  Detection  of  Arachis  00,  Modification  of. 

(JEreta) 688 

"  Rendetnent  "  employed  in  Purchase  of  Raw  Sugar.     ( Broz)  .  37") 

Report  of  Council 715 

Of  II. M.  Inspectors  of  Explosive*  tor  i-:ti 

Oh  Alkali  works.  Thirty-first  Annual :,i;;i 

On  Metric  Weights  and  Measure*.    (T.R.i  70] 

elflh)  of  Comptroller-General  of  Patent  Office.    (T.R.)  702 

Reports,.  Diplomatic  and  Consular 81,204,  777,  B35,  899,  995,  1077 

On  German  '  bemical  Industrie*  in  l«:n.    (T.R.) 902, 1070 

Research  Laboratories  of  Imperial  Institute.     (T.R.) 322 

B            -  from  Aniline  Works.  Utilisation  ol  Iron.  (P)  Dreyfus  1041 
Purification  of  Tatty.    (P)  Lake,    Prom   La  Bociete  dea 

parfam*  naturela  d                 107 

n  and  Turpentine  Production  in  British  India.     (T.R.).,.  206 

(Hoi  del 

d  Binding.    (Bamberger) t., 

Galbanum  fPeucedanura  Galbanifluum).    (Conrady) :s7i 

Jnd  ,  I              .n  Trade  in.     (T.R.) ' 107:1 

Sizing  and  Durability  of  Paper 

Resins.  III.;...    44,  168,  285,  372,405,587,  666,  767,  81 ' 

976,  1050 

trad  Aniline-Black,    (lehmfd)  1044 

Resoreinol  Black     (Motmet) in  11 

of  Shale.     (py    B                m.I  others 798 

7:>7 
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if  Refractory,    (P)  Teissier  and  Negre 795 

-  posit*  from  Ga*.    (P)  Good  and  Spencer....  »7-'i 

I  cobol.    '  Hesse) ;i 

ire  for  1694,  Statement  oi 646 

R                    tpparatut  for  Treating.    (P)  Boyle 267 

1      .11  lire. mil'.    (P)  Baines 073 
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Rivers  Pollution  Prevention  Bill.     (T.R.) 520 

Rochdale,  Utilisation  of  Town  Refuse  at.     (Brookman) ot'i 

Rosaniline,  Analogy  between  Functions  and  Derivatives  of. 

( Rosenst  iehl ) 744 

Rosemary  OIL     (Sehimmel) 986 

Rosin  in  Soap,  Twitchell  Method  for  Dctermmat ion  of.    ( Evans 

and  Beach ) 689 

Oil,  Separation  of,  from  Mineral  Oils.     (Mcllhiney) 198 

Roumania,  English  Linseed-Oil  Factory  in.     (T.R.) 779 

Petroleum  of 649 

Rubber.    See  under  India-Rubber. 

Russia,  Chemical  Industry  of.     (T.R.) 838 

Chromate  Industry  of.    (Wahlberg)  156 

Coudition  of  Industries  in.    (T.R.) 402 

Customs  Decisions  in.     (T.R.)  320 

Customs  Tariff  of.     (T.R.)   608 

Decreased  Output  of  Quicksilver  in.     (T.R.)    207 

Development  of  Metallurgical  Industry  of.     (T.R.) 402 

Duty  on  Cream  of  Tartar  in.     (T.R.) 693 

Ironworks  and  Mineral  Resources  of  South.    (Iiamensky)  870 

Oil  Industry  of.     (T.R.) 777 

Oil  Producers' Agreement  in.    (T.R.) 527 

Petroleum  of.     (T.R.) 611 

Sugar  Syndicate  of.     (T.R.)  694 

Yields  of  a  Sugar  Refinery  in.    ( Weisberg) 371 

Rust  on  Metal  Structures,  Experiments  on.     (T.R.)  701 

Rye,  Treatment  of  Ergot  of.    (P)  Johnson.    From  Boehringer 

and  Sdhne 184 


Saarlouis,  Copper  and  Azurite  Mines  of.    (Jensch) 807 

Saccharine,  a  Source  of  Pure  Orthobenzoic  Sulphinide.  (Pope)  lOoO 
Juices,  Purification  of,   by   Electrolysis.      (P)   Johnson. 

From  Javaux  and  others 816 

Saccharomyces  Apiculatus.    (Klocker) 1054 

Anomalus.     (Klocker) 1054 

Cerevisise.     (Bau) 590 

Marxianus.    (Klocker) 1054 

Menibrana;  faeiens,  Development  of  Spores  in.    (Sacch  and 

others) 173 

Saccharose,  Decomposition  Products  of.    (von  Lippmann)  ....    375 

Estimation  of,  in  Malt.     (Jalowetz)  54 

Safflower,  Indo-European  Trade  in.    (T.R.) 1079 

Safranines,  Constitution  of  the.     (Jaubert)  564,564 

Constitution  of  the.     (Nietzki) 858 

Constitution  of  the.     ( Ris)  476 

Relations  of  the  Indnlines  to  the.     (Kehrmann) 858 

Relations  of,  to  the  Mauveines  and  Indulines.     (Jaubert).    85S 

Sake.  Shoyu,  and  Miso,  Preparation  of.    (Kellner) 670 

Saline  Earth  used  in  Curing  Hides  in  India.     (Procter  and 

Towse)  1025 

Stlithymol.     (Kollo) 594 

Salsomaggiore,  Petroleum  of.    (Vender) 563! 

Salt,    Electrolytic    Decomposition   of    Common.     (P)    Smith. 

From  Jorgensen 270 

From  Brine,  Apparatus  for  Obtaining.     (P)  Hodgson 571 

Industry,  The  Teeside.     (T.R.)    !K)2 

Manufacture  of.    (Ward) 151 

.Manufacture  of.     (  P)  Wilson 158 

-Mine,  Peruvian.     (  Peele) <;.-,;, 
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In  Africa.     (T.R.) 838 

Perch lorate  in.    ( B&ussennann) 36 

Baits.    ((  lass  \  I  I.j  . .  34, 151,  271 ,  364,  482,  500,  055,  740,  808,  863,  967, 

1046 
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Action  of  Metallic  Magnesium  on  Manganous.    (llibhs  and 

Smith)   :(i8 

ire  Magentas  Ethers  or.    (Rosenstiehl)    711. 

Electro-Chemical    Decomposition    of   Solutions  of.    (P) 

Richardson 2so 

Electrolysis ol  Metallic.    (Pj  Kellner suit 

Electrolytic    Apparatus   for   Decomposing  Metallic    (P) 

Kellner  nm I  Mullein    I1117 

Electrolytii  Decomposition  of  Ukaline.    (P)  Rosenbaum .  mis 

Electrolytic  Production  of.    (P)  Luckow '.17.-, 

oat  ion    of    Alkaline,   in     Fireolays,   Manures,    &<•. 

(Cameron) 127 

Manufacture  of  Lead-.    (P)  Lake.    FromTibbits 285 

Metallic,  a*  Fixing  Agents  for  Diamine  Colours.  (Kertesz)  268 
Of  Paramidophenyl  Carbonic    Acid,   Production  of  Acid 

Derivatives  of   Alkylio.    (P)    Newton.    Prom    Farb, 

verm.  Baj it 7i;:> 

of  Zina,  Volumetric  Estimation  of.    (Hart he) 390 

Prooes    tod  Apparatus  for  Electrolysis  of.    (P)  Blackmore  S80 

Recovery  of,  from  Solutions.    (l'i  Huntley 364 

Treatment  ol  Alkaline.    (P)  Johnson,    Front  Basset  and 

d*  Barauoll  , 750 
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Sill!-      runt. 

Treatment  of  Caustic    (f)  Brook  and  otben 157 

Volatilisation  of,  during  Evaporation.    (Bailey)  li,M 

Saml   nitration,    Bacteriological    Methods    ai    ■   Teal    ,,f- 

i  tteinscb) 

Por  Building,  Testing.    <l'i  Cleghorn • 

aping  Mill-  lor  <  emenl  M  KidwellJ 

1-WoodOiL    (Schimmel)  B88 

8and»tone.Manntactareof  Artiflcial.    (P)  Pfeiffer  Jgj 

Waterproofing,  in  Australia,    (T.B.) ows 

San„aryCl,.,„,-,ry.    (Class  XVIII.) . .  56. 176,  ML  379.  ■*  «*.6H 

Bap, Kxprea»iug, from  Pibroua Canes.    (P)  Drummond ••    287 

Sarctna,    Preventing    Derelopmeni    of,    by   Tartaric   Acid, 

(Lindner) ■•■■•■••:; ££ 

'  U'lclmrilj 


770 


i  Beer. 
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Bsuerbeok'i  Table*,    rr.K.i   

Sawdust,  Ac.,  Bxtraclion  of  Distinction  Products  from. 

Borgmann s" 

Scheelite  Mining  in  New  Zealand.    (T.R.)   612 

Schist,  Manufacture  of  Cemenl  from.    (1';  Mack W6 

Sobizoaaccbaromyces  Octosporua.    (Beijerinck) 172 

Soborlemmer  Laboratory,  <  tpening  of 525,  652 

Bcoparine.    (Qbldachmiedt  and  Hemmelmayr) 63 

Scopolamine,    (Schmidt) 296 

Scot i  Medal  mill  Premium  Awarded  to  Messrs.  Cross,  Bevan, 

and  Beadle 32° 

-   i-Water,  Influence  of,  on  Hydraulic  Mortars.    (Konin°;and 

liniil  in  I 159 

Benling-Wax.    (P)  Beare 81* 

Bi  als  and  Soaling-Wax.    (P)  Beare 814 

Beeda,  Apparatus  for  Extracting  Oil  from.    (P)  Lambert 131 

Localisation  ol  Alkaloids  in.    (Clautriau) 183 

Of  Nephelium  Lappaceum,  Investigation  of .    (Baczewskn  1049 

Bemet-Solvay  Coke  Oven.    (Darby) 336,  792 

Separating  Apparatus.     (1')  O'Brien 485 

Apparatus,  Centrifugal.     (P)  Laidlaw 737 

Apparatus.  Centrifugal.     11')    Bookman 560 

Apparatus  for  Cinders,  fto.    (P)  Squire 791 

Sewage  and  Impure  Waters,  Purification  of.    (P)  Candy 674 

And  Waste  Water,  Purification  of.     (P)  Schmidt 074 

Apparatus  for  Mixing  Precipitates  with.    (P)  Berry 675 

Apparatus  for  Purifying.     (P)  Ives 178 

Appanit us  for  Treatment  of.     (P)  Keirby 674 

Beds  for  Filtration  of.     (P)  Hinnell L059 

Killuent,  Filtration  of.     (Dibdin) 915 

Filters  fjr  Treating.     (P)  Bamsbottom 177 

Filtration  of.     (P)  Lomax H'".1* 

Material  for  Purification  of.    (P)  Campbell 956 

Precipitation  of.     ( P)  Adeney  and  Parry 983 

Purification  of.     (P)  Lockwood 178 

Purification  of.  and  Apparatus  therefor.    ( P)  Candy 56 

Sludge,  Treatment  of.     (P)  Dinsdale 46 

Tanks  for  Precipitation  of.    (P)  Candy 56 

Treatment  and  Utilisation  of.    (P)  Purcell 503 

Treatment  of.     (P)  Pitt.   From  Drainage  Construction  Co., 

Boston 675 

Treatment,    The    "  Ilcrmite "    Process   of.     (Roscoe    and 

Lunt  I  224 

"Wash  Waters,  Ate,  Purification  of.    (P)  Craig  and  Raper  . .  983 

Sewer-Gas,   Burning   Germs   of    Disease   contained  in.    (P) 

Hanlon 502 

Shale,  Retorts  for  Distillation  of.    (P)  Bryson  and  others 796 

Sbai  k  Oil  from  Iceland.    (T.R.) 321 

Sheep-dip,  Composition  of  a.    (P)  Morrison 1059 

Shoyu,  Preparation  of.    (Kellner) 670 

Sicilv,  Manufacture  of  Olive  Oil  in 586,  (T.R.)  694 

Sulphur  Industry  of.     (T.R.) 779 

Siemens'    Process    for    Extracting    and    Depositing    Gold. 

(Siemens  and  Halske) 579 

Sierra  Leone,  Products  of.     (T.R.) 320 

Signal  Lights,  Rockets,  4c,  Manufacture  of.     (P)  Pinder  and 

Pi  ird 187 

Silica,  Determination  of,  in  Blast -Furnuce  Slag.    (Shimer) ....  190 

Separation  of  Soluble  Active,  from  Quartz,    (Michaelis)  ..  1065 

Silicates  as  Solvents,  Fused.     (Knapp) ,"73 

Silicon,  Action  of  Hydrofluoric  Acid  on  Crystallised.     (Newtb)  1074 

Condition  of,  in'Cast  Iron 662 

Silk.     (Class  V.) 32, 147,  267,  362,  479,  56S,  652,  747,  801,  S62, 964, 

1018 

Artificial.    (Herzog) 267 

Artificial,  and  the  Alcohol  Tax.    (T.R.) 105 

Boiled-ott' Liquor  from  Stripping  of  Raw-.     (Siibermann)  .  270 

Coating  for  Cotton  Fabrics 747 

Gilding  and  Dyeing.    (Siibermann) 568 

Industry  of  Germany,  Artiticial.     (T.R.) 904 

ManufactureofArtiflci.il.     (P)  de  Chardonnet 33 

Manufacture  of  Artificial,  in  England.    (T.R.) 83 

Production  of  Yellow  Colour  on.    (P)  Johnson.    From  The 

Badische  Aniliu  and  Soda  Fabrik 651 

Treatment  of  Raw-.    (P)  Ris-Kummer 965 

See  also  under  Textiles. 
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Silver  A I  lo.vs.     ( Fowler  and  Harlog) iB 

Commercial  Assay  for.     (Dcweyi :jnl 

Compound,  A  New  Solid.    (P)  Farb.  vorm.  Meiater 1060 

Blectro-Deposttion  of.    (P)  Andreoli 810 

Estimation  Of,  lb  Copper.     (Smith) 

Extraction  of,  from  its  Ore.    fP)  Crooke 871,87* 

Frankfort  Electrolytic  Works  tor  Separating  Gold  and  ....  873 
From  Cadmium,  Electrolytic  Separation  of.     (Smith  and 

Spencer)  19U 

From   Copper,   Electrolytic  Separation  of.      (Smith    and 

Spencer) 190" 

Loss  of, during  Scoriflcat ion  Assay,    (Mason  and  Bowman)  80 

Obtaining,  from  Ores,  Ac.    (P)  Nicholas 190 

Obtaining  from  Ores,  ftc.     'I')  Thomson 190 

Recovery  of,  from  Solutions,    (P)  Kendall 871 

Separation  of,  from  Manganese.      (Jannasch  and   Kam- 

merer) 88» 

Solubility  of  Chloride,  Bromide,  and  Iodide  of.     (Valenta)  64 

l  rede,  statistics  of  the.    (T.R.) 90 

Treating  Ores,  &c.    containing.      (P)     Johnson.      From 

I 'elatan  and  Olerici 582. 

Utilisation  of  Waste  Acid  from  Separation  of  Gold  and. 

(Enequist) 947 

Siphon,  Nadicin's  Compound.     (Tchaykovsky)  631 

Size.     (Class  XIV.) 45, 169,  285,  496,  587,  666,  759,  814,  875,  976. 

1052 

Boiling  Apparatus.    (P)  Bury 32 

Skin  as  used  for  Gloves  in  Germany,  Dog 759> 

.Manufacture  of  Artificial  Whalebone  from  Parchmentised. 

(P)  O'Donnell.    From  Schweitzer 666: 

Skins  and  Hides,  Removing  Lime  from.     ( P)  Hauff 170> 

And  Hides,  Tanning.    (P)  Bake  and  Leverett 45 

A i  >paratus  for  Treating.    (P)  Jones 815 

Disinfection  of.  in  United  States 1052 

Dyeing.    (P)  Ergang 966 

Tanning.    (P)  Prelli  and  Demo 666, 

See  also  under  Hides  and  Leather. 

Slag,   Chemical    Constitution  and    Manure  Value    of    Basic. 

(Wagner) 7u 

Determination  of  Silica  in  Blast-Furnace.    (Shimer) 190 

Disintegration  of  Thomas-.     (P)  Meyer 376 

Magnesia  and  Sulphur  in  Blast-Furnace.     (Elbers) 276^ 

Production  of  Cement  from  Furnace.     (P)  Brasseur  and 

Lambert 486- 

Solubility  of  Basic.     ( Ridsdale) 170 

Solubility  of  Basic.     (Wagner) 45 

Utilising  BlasUFurnacc.     (T.R.) 85 

Blags  from  Lead  Furnaces.    (Struthers) 972 

Manufacture  of  Fhosphatic.     (P)  Dietz 497 

Smelting  Copper,  in  the  Herbertz  Furnace.     (Rump)  ....  578 

Treatment  of,  for  Fertilisers.     (P)  Langdale 977 

Sludge,  Drying  Apparatus  for.     (P)  Cooke.    From  Haecking..  131 

Fi  irmed  in  Brewing.     ( Moritz) 818 

Regulator  for  Separating  Amalgam  from.     (P)  Fischer  and 

others 755 

Slurry,  &c,  Furnaces  for  Burning.    (P)  Beaman  and  Deas  nil 

Sluice,  Capillary-Electrolytic,  for  Extracting  Gold.    ( Jory)  ...  41 

Smoke  and  Fumes,  Apparatus  for  Treating.     (P)  Wallis 57 

Apparatus  for  Purifying.    (Pi  Gerardm  and  Ringelmann  .  503 

Prevent  ion  of.     (P)  Chandler  and  Railings 642 

Prevention  of.    (Le  Neve  Foster) 9" 

Prevention,  Systems  of.     ( Williams) 501 

Purification  of.     (P)  Warwick 490 

Utilisation  of.    (P)  Edwards.    From  Richter , 740 

Smyrna,  Potash  Imports  into.    (T.R.) 999 

Soap,  Ammonia.    (P)  Armstrong 975 

And  Glycerine,  Manufacture  of.    (P) 813 

And  Washing  Compound,  Manufacture  of.     (P)  Warwick 

and  others 44 

A  pparatus  for  Pressing.     ( P)  Watson  and  Sons 813 

Composition  of.     (P)  Whitbread 168 

Dry.     (P)  Heaton 168 

Fastness  of  Substantive  Cotton  Dyestuffs  to.     (Caberti)  ..  269- 

For  Laundries,  Manufacture  of.     (P)  Field 665 

Manufacture.     (Class  XII.) . .     42, 167,  281,  371,  493,  585,  665,  810, 

875,  975, 1049 

Manufacture  of.     (P)  McDonald.    From  Pearson 665 

Manufacture  of.     I  P)  McLaren 1050 

Manufacture  of.    (P)  Rosenblum  and  Bartelt 494 

Manufacture  of.    (P)  Stecken 875 

Manufacture  of  Antiseptic.     (P)  Ford  and  Maher 666 

Manufacture  of  Petroleum.     ( P)  Weygang 493 

Manufacture  of  Petroleum.    ( P)  Wevgang  and  others 503 

Manufacture  of  Soft.    (P)  Perls 975 

Power  Presses  for.     ( P)  Beyer 1050 

Production  of  Ainmoniacal.    (P)  Iredaie  and  Huddleston.  372. 

Production  of  Inodorous.    ( P)  Gross 372 

Solutions,  Disinfecting  Power  of.     ( Jolles) 768 

Twitchell  Method  for  Determination  of  Rosin  in.    (Evans 

and  Beach) 68C* 

Soaps  containing  Indigo,  Change  of  Colour  in.    (Proude  and 

Wood) 1027 

Manufacture  of  Fluorescent.    (P)  Neumann 168 

Petroleum,  and  their  Solubility  in  Petroleum 810 

Soda  Crystals,  Manufacture  of.    (P)  Peak  and  Haddock 805 

Deposits  of  German  East  Africa.     (T.R.) 616 

Electrolytic  Apparatus  for  Manufacture  of  Caustic.     (P) 

Lake.    From  Roberts 42 

Manufacture  and  Production  of  Ammonia-.    (P)  Green- 
wood    657 
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Sc  iiu — cunt. 

Manufacture  or  Treatment  of  Bicarbonate  of.    (P)  Wise. 

Prom  Solvav  and  Co '■"'" 

Salicylate  of  Soda  and  Salol  in.    (T.R.)  899 

Solution,  Action  of  Alcoholic,  on  Albumen,  Ac  (  Pabnon).  in,  2 
Solution,  Action  of  Alcoholic,  on  Gelatin  and  Bgg  Albumin. 

(,1'aal  and  Schilling) 1072 

Treatment  of  Caustic  Salts  from  Manufacture  ol  Caustic. 

1 1')  Brock  and  others 157 

in.  Alloy  with  Lead,  Production  of.    (1*J  Hetherington 

and  others -s" 

And  Potassium,  Production  of  Metallic.    (P)  Vautin 584 

Bicarbonate.  Drying  Apparatus  for.     ( P)  Jarniay .'St; 

Bicarbonate,  Manufacture  of.    (P)  Craney 182 

Bicarbonate,  Manufacture  of  Refined.    (PI  Jarniay 36 

Borates,  Manufacture  of.    (P)  Dresel  and  LennliolT 36 

Carbonate  and  Sulphite,  Manufacture  of  Neutral,     (Pi 

I  hresel  and  LeunholT 30 

Chlorate.  Manufacture  of.     (P.)  Rest  and  Brock 865 

Cyanide,  Manufacture  of.    (P)  Hetherington  and  others. .  271 

Perrocyanide,  Manufacture  of.  |  Pj  Crowther  and  others. .  •;.".'; 
Perrocyanide,  Manufacture  of.      (P)    Hetherington   and 

Mnspratt -71 

New  Double  Salt  of.     I P)  Johnson 271 

Nitrate,  Consumption  of,  in  1891-94.    (T.R.)    86 

Nitrate,  Consumption  of,  in  Europe.     (T.R.I 699 

Peroxide,  Analvsis  of.     ( Arehbutt ) 513 

Peroxide,  Detection  of  Sulphur  and  Chlorine  by.   (Edinger)  887 

Peroxide,  Use  of.  in  Analysis.     (Hempel) 771 

Peroxide,  Use  of,  in  Estimation  of  Sulphur  and  Chlorine. 

i  Edinger  I 398 

Persulphate,  Production  of  Solid.     ( P)  Loewenherz 805 

Polv-Sulphides,  Manufacture  of.     (P)  Von  Schenk 806 

Silicate  Solutions,  Evaporating.     (P)  Crosfield  and  Markel  806 

Sulphate  Lakes  of  Wyoming.     (Attlield) 3 

Sulphate,  Manufacture  of.     (P)  Garroway 751 

Sulphate,  Obtaimnent  of,  from  Residues.     (Pi  Hunt 12 

Thiosulphate,  Reactions  caused  by.     (Seyewetz  and  Chi- 

eandard) 386 

Solder  for  Aluminium  and  its  Alloys.     I  P)  Taylor S69 

For  Aluminium  and  other  Metals,     i  P)  Thompson.    From 

Nicolai 70 1 

Solids,  Apparatus  for  Separating,  from  Pluids.    (Pi  O'Brien*,.  495 

Apparatus  for  Separating,  from  Liquids,     i  P)  Stewart 15 

Separating, from  Liquids.    (P)  Bafeigh 135 

Solution.   Separation  of  Metals   in  Alkaline.     (Jaimasch   and 

Kammerer) 889 

Solutions,  Action  of  Gelatine  on  Saline.    (Mills  and Sawers)  ..  252 
Apparatus  for  Electrolysing  Chloride.    (Pj  Hermite  and 

others 192,  810,  Slo 

Electrolysis  of  Calcium  Chloride.    (Schoop) 864 

Electrolytic  Decomposition  of.     i  Pj  Hulin  584 

Inverting   Action  of  French  Officinal  Chloride  of  Iron. 

( Herissey)  1053 

Obtaining  Metals  from  their.    |  P)  Sulman s7o 

Purification  of  Sugar,  by  Electrolysis.    <  Bersch) 

Recovering  Salts  from.    (P)  Huntley 364 

overy  of  Gold  and  Silver  from.    (P)  Kendall 871 

nation  of    Metals  from  Acid.     (P)   Whitehead  and 

t  harp 

nlardising  Acid.    (Perman  and  John)  770 

Sol  rents,  Fused  Silicates  as.    (Knapp) 57:; 

It"  rvei  ng    Volatile,  from    Collodion    Papers,     fl'i    De 

Grotuillien s-,; 

Treatment  of  Bm  Wo  I  with.     (P)  Maertens I"tt 

Sophorajaponica.    (Hummel  and  Perkin) 158 

Bophorine  nod  Cytia  ne,  Identity  of.    (Plugge) 381 

Boxblet  Extraction  Apparatus,  Mo  lined.    I  Philips) B86 

Spain,  Bxport                 Paper  to.    (T.R.) 836 

Imports  and  Exports  of.    (T.R.)  997 

rare,  and  Minerals  of.     IT.R.) 

nd  Metallurgical  Indus!  riesof.       I   B    102 

in.      T  R       >.:• 

The  Almaden  Quicksilver  Mines  In.      T.R.J :;22 

in.      I'    rliklebrand 16 

osl  !■•!  Di                       P)  Lobnatein 300 

i.i:  ) B0 

i  Burning  Methyls                  P)  I  iddell..  l  M) 

Apparatus  for  Manufactun  of.     (P)  Vignier 766 

J5o>  ^111   <.e.  i,  K.J    

Material  for >•',.: 

lulow- and  Wood.    (Hiim                i":;;> 

fndu  ti      Recent  Improvements  in  the.     (Lindet) 

Mar                ,  Imports  into  Prance  of  M                     (T.B  77'.' 

i"7:> 

lion  of.     (P)  Sinionv  n 

•  -77. 
1 1  US  l 

Apparal  i     oi  p     II             P]  H     i     snd  W<  thercd :;7s 

tp]  P)  Leal    i  

mrl  Analysi  .ol.     (Rocque   i 831 

i,.-       i  I'; 

Liel  

Iimann 678 

981 
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Spirits— eoiit. 

Purification  of.    (P)  Hermite  and  others 765 

Purifying  and  Ageing.     (P)  Calmant 674 

Spores.  Development  of,  in  Saccharomyces  Membrannfaciens. 

-     eh  and  others) |;:; 

Starch.    (Class  XVI.) .. .     16,171,286,374,  197,589,666,761,815,876, 

!i77, 1053 

Action  of  Diastase  on.    (Ling  and  Baker)  175 

Changes  of,  dissolved  in  Heated  Glycerin.     (Zulkowsky 

and  Franz) '.  1058 

Detenu iuatinn  of.     I  Stone) :J17 

Estimation  of .    (Ost)  8!>5 

For  Laundry  Purposes,     i  1")  Hilton 876 

Industry.    (T.R.) 615 

Manufacture  of .    (P)  Wilson 590 

-Manufacture  of,  from  Maize  in  United  States.     (  Krieiruerj  2s7 

Manufacture  of  Substance  for  Brewing  from.     (P;  Meyer.  55 

Obtaining  Brewing  Materials  from.    (P)  Wilnot s7'.' 

-Paste.  Action  of  Diastase  on  Cold.     (Brown  and  Morris)..  288 

Quantitative  Estimation  of.     (Dennstedt  and  Voigtlander )  S-To 

Quantitative  Estimation  of.    (Exieger)  199 

Rapid  Estimation  of.     (Hibbard) 515 

Transformation.     (Ost) s77 

Turbidity  in  Beer.     (Windisch) t;7l 

Statement  of  Revenue  and  Expenditure  for  1891 54.1 

Steam,  Apparatus  for  Generating.    (P)  McPhail  and  Simpson  351 

Boiling,  Advantages  of 289 

(  onsumption  of,  in  Breweries.    ( Schneider) 288,  288 

Generators,  Apparatus  for  Burning  Liquid  Fuel   in.    (P) 

Kermode 644 

Generators,  Furnaces  for  Heating.     ( P)  Kneen G43 

Utilisation  of  Refuse  for  Generation  of.    (P)  Lacey 592 

Steel,  Boron  in.     (Moissan  and  Charpy) 367 

Converting  Cast  Iron  into.     (P)  Hufty  and  Caldwell 581 

Converting  Iron  Plates  into.     (P)  Zohrab 161 

Crystallised  Compounds  in  Cement-.     (Behrens  and  van 

Linge) 274 

Determination  of  Arsenic  in.     ( Mignot) 1004 

Determination  of  Arsenic  in.     ( Steai  I ) 444 

Determination  of  Nickel  in  Nickel-.     (Campbell  and  An- 
drews)    698 

Determination  of  Phosphorus  in.     (Noyes  and  F  tollman )  .  302 

Effect  of  Arsenic  on.     (Stead) 57'.i 

Estimation  of  Phosphorus  in.    (Benazet) 390 

Estimation  of  Sulphur  in.     (Campredon) 889 

Hardening.     (Charpy) '.172 

Impurities  in  Nickel.    (Sperry) is7 

Influence  of  Pickling  on 870 

Manufacture  of.    (P)  de  Esteve  Llatas 580 

Manufacture  of.    (P)  Richardson 580 

Manufacture  of.     (  P)  Stockman 4:mi 

Manufacture  of.     (Pi  Talbot 40 

Manufacture  of.     (P)    Thompson.     From    Bertram!    and 

Thiel 411 

Manufacture    of  Alloys   of,   with     Nickel.     (P)    Johnson. 

From  HcConnell 663 

Manufacture  of  Compressed  Carbonised.  (P)  Imray.   From 

<  arey , 7;,,-, 

Microscopical  Analysis  of.    (Osmond) 188 

Nickel,  and  its  Advantages  over  Ordinary  Steel.     (Wiggin)  81  8 

Production  of  Homogeneous  Cast-iron  or.   (P)  Lencauchez  582 

Protecting,  from  Oxidation  when  Heating.     (P)  Siemens  .  581 

Temperature  of  Transformation  of.    (Charpy) :uu; 

The  Han  I  •-111111;  of.     1  Howe) .' 869 

Treating,  in  Manufacture  of  Piles.    <  P)  Stnilie ;$<;!i 

Treatment  ol  Molten.    (P)  Love 870 

Value  of  Barium  Hydroxide  Solution  in  Carbon  Determina- 
tions in.    (Handy) 510 

Welding  Temperature  of.    (Wrightson) 971 

Is,  Micrographio  Analysis  of  Carbon.    (Osmond) 1062 

Sterilising  Apparatus.    (P)  Laurent :s.-,i 

Apparatus  for  Milk.    (P    Leslie sin 

Apparatus  for  Milk,  Ac.    (P)  Zweibohmer 501 

Stills,  Continuous  Working  Spirit.    (P)  Blair 171; 

Stone,  Artificial.    (P)  Jenkins 660 

Compound  as  Substitute  for.    (P)  Lenders.     From  Bertin  807 

Manufacture  ol  Vrtifieial.    (P)  Mnirhead  and  Hackford..  m>7 
Manufacture  of  Materials  for  Artificial.    (P)   Weckwarth 
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Stonea  for  Flattening  Sheet  ''lav-.    (P  and  Co.,  and 

1 :;,;;, 
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1  of  Vcel  Icand  Hydrochloric  icids  on.    (Weber 

and  McPherson) 198 
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(BohnJ i;r, 

Buds,  Btoovei                  from  Waste,    (P)  Inston 87fi 
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furt)                      1074 
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Estimation  of  Cane*,  in  Malt.    (Jalowetz)  816 

Estimation  of  Crystallised,  by  Karcz's  Method.     (Stroh- 

merand  Stift) ' 604 

tarnation  of,  inB                (Almroth) 1072 

mation  of,  in  Wine,  by    Fehlins/s   S  (Born- 

trager) 77:s 

i  rmii  inn  of  Water  in  Cane-.    (Gunning  and  Albert! 

i  ireign  Import  Duties  on.    (T.R) 320 

Fractional    Fermentation   oi   Cane-,  with   Pure   Yeasts. 

(Hiepe)  

Grey  Coloration  of  Baw.    i  Herzfeld  and  Goldbach) 877 

Heydecke's"  Poam-Crystallisation  "  of.    (Kohler) 1053 

Hydrolysis  and  Kstimalionof.    (O'Sullivan) 5.").") 

Import*!                      pan.    (T.R.) 996 

imports  of,  into  Norway.    (T.B.I 1U77 

Industry  in  Austria-Hungary.    (T.R.) 615 

[ndustrj  of  Argentina.    (T.R.) f.ij 

Industry,  Recent  Imp.  ivementsin.    (Lindet) 7t;t 

influence  of  Invert,  on  Formation  of  Molasses,    il'nnsen- 

'  leerligs  i 667 

influence  of  Lead  Acetate  on  Estimation  of  Invert.  (Born- 

tr&ger  i 896 

inversion  of  Cane-,  in   icid  Syrups.    (He'rissey) 606 

Juice,  Extracting,  froE  Canes,  Roots,  \c    (P)  Berry 762 

•luicr.  lilir.it                  -,  during  Evaporation.    (Philippe)  375 

Juice,  Purification  of  Cine-,  with  Baryta.     (Du  Bcauffret)  47 
Juice,  Treatment  of,  with  Baryta  and  Sulphurous  Acid. 

(Dui)ont) 197 

Juices,  Purification  of,   ij  Electrolysis       P)  imray.    From 

La  Soc.  Anon.  Kail   lerie  Say 816 

Liquor,  Purification  of  I                  lysis.    (Javaux) 51 

ir 762 

luring  Manuf::    lure IC 

Manufacture  of.    (P)  Kassner 978 

Manufael              ad  Apparatus  therefor.    (P)  Touyaron..  171 

Manufacture  of  Cane-,  in  Cuba.      S 286 

Maple,  Cultivation  of,  in  North  Amerii                        1053 

Means  for  Promoting  Crystallisation  of.    (Ftichs) 1054 

itaining  Brewing  Materials  from.    (P)  Wilmot  879 

OfTahati.    (T.K.)  11.7s 

Of  the  Agave  Americana.      Stoi  e  aud  Lots  1 r^;; 

Papasoghs's  Method  ot  Detecting  Cane-.    (Dupont) BOD 

Polarisation  of .    (Uoweg) 605 

Pi  ducts  Recoverable  from  Molasses,  Purity  of.   (Deltour)  497 

Refinery,  Yields  of  a  Russian.    (Weisberg) :;7t 

"  Rendement "  employed  in  Purchase  ol  Raw.    (Broz) -'575 

Solubility  of  Cane-,  in  Alcohol  and  Water.    (Schrefeld)  ...  376 

Solution.  Inversion  of.     (Beseraf elder) 51 

Solutions.  Purification  of,  by  Electrolysis.    |  Bench) 876 

Solutions,  Temperature  of  Density  and  Freezing-Point of 

Cane-,    (de  Coppet  1 375 

Starch,  Gum,  Ac.    (Class  XVI.)  16, 171, 286, 374, 497, 589, 

666.  761,  815,  876,977,  1058 

Steam  Pan  for  Boding.    (P)  Fletcher 

83  ndicate  in  Russia     (T.R.) 694 

Testing  Beetroot  and  Cane-  '  Jg 

Trade  of  France  in  ly:        IK.) '   "  ,;<1( 

Trade  of  Germany.    (T.R) , .  903 

i  se  of  Baryta  in  Manufacture  of  Cane-.    (Gravier) ...!!! !  48 
Use  of  Sulphurous  Acid  in  Manufacture  of  Grape.    1  Hor- 

'<>"> 197 

Variety  of,  in  Indican.    (van  Look  eren)  81 

Sugars,  Commercial  Valuation  of  Imported.    (Sherer)  349 

irmination    of,    by   an    Ammonia    Cupric    Solution'. 

(Poske) 624 

Estimation  of  Water  iu  Raw-.    (Gunning  and  Alberda)  . 

Purification  of.    (Maumeng)  igg 

Sulphate,  Desulphurisation  or  Sodic-.    (P    Pedder -71 

Of  Alum  Ammonia    See  alto  under  Ammonia. 
Sulphates    and    Acids.   Utilising    l.ci  I-        P    Campbell  and 

Walker is-. 

Producing  Metal,  from  Hydrogen  Gas.    1 1')  Hawkins! ... 
Utilising  Acid.    (P)  Darting 
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Bulphid              1  ..t  Alkaline,  in  Cyanide  Solutions mi 

1    n  Mi  lull/. .    (Gamier) 101 
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Detection  ol  Metallic,  in  Precipitated  Sulphur.  (Presenilis)  801 
Exti                        0    des  and  Sulphides.    (P)Vautin... 

Bxti  Zinc  from  Zinc-  Lead 

Of  Nickel  and  1  obalt.    (Villiers) 880,524 

Of  the  Alkalis,  Manufacture  of.    d*)  Peitzsch im 

Sulphite  Cellulose  Liquors,  for  Tanning.    (Opl)  070 

Liqu Pulp  Mills,    (Ahrens)  508 

Vapours  at  Remedj  tor  Pulmonary  Disease*) 57 

Bulpho-Acids,  Manufacture  of  New.    (P)  Abel.     From  Action 

InilinFab 868 

Sulphocyanides,  Manufacture  of.    (P)  Albright  and  Hood —  867 
Manufacture  ol  Cyanides  and  Ferrocyanides  from.    (P) 

Baschen  and  others 1046 

Manufacture  ol    i*ellow  Prnssiates    from   Alkaline.     (V) 

Imray.    from  Goerlich  and  Wichmann 657 

Sulphonaphthalenes,  Production  and  Separation  of  Salts  of. 

(  P)  Hurl  and  others m 

Sulphonic  Acids,  Production  of,    (P)  Imray.    From  The  Karl). 

vorm.  Meister i'J 

Sulphur-Compound  in  < lotton-Seed  Oil.    (Dupont) 811 

Detection  of  Metallic  Sulphide  iu  Precipitated.  (Fresenius)  -'Jul 

Determination  of.  by  Sodium  Peroxide.    (Edinger) 983 

Determination  of,  in  Burnt  Sulphur  Ores.    (Keller  and 

Haas) 822 

Estimation  of,  in  Iron,    (de  Koninck) 597 

Estimation  of,  in  Iron  and  Steel.    (Campredon) 889 

Estimation  of,  in  Organic  Compounds.     (Asboth) 1071 

Estimation  of,  in  Petroleum.    (Heusler) 829 

Estimation  of,  in  Pyrites.    (Gladding)  190 

Estimation  of,  in  Pyrites,    (von  Asboth) r'.'7 

Estimation  of,  in  Volatile  Organic  Compounds.    (Mabery)  i!*6 

In  Aniline  and  p-Amidbphenol.     1  Han'.zseh  and  Freese) . .  :5'.»s 

In  Blast  Furnace  SIul'.     I  Blbers) '^70 

Industry  of  Sicily.     (T.R.) 779 

Mining  in  Japan.    (T.R.)  779 

Preparation  of.    (P)  Albright  and  Hood 572 

Use  of  Sodium-Peroxide  in  Estimation  of.    (Edinger)  ....  398 
Utilisation  of  Zinc  Blende   to  obtain.     (P)  Brock  and 

others 968 

Sulphuretted  Hydrogen.    Sec  under  Hydrogen. 

Sulphuric  Acid,  Concentrating.     (P)  Levinstein 658 

Acid,  Concentrating  and  Distilling.    (P)  Krell 805 

Acid.  Consumption  of  Coal  in  Kessler  Process  of  Concentra- 
tion of.    (Kessler) 1045 

Acid,  Estimation  of  Arsenic  in  Concentrated.    (Stepanow 

and  Miklaschewski) 188 

Acid,  Estimation  of  Fuming.     (Lunge) s2i 

Acid,  Estimation  of,  in  Products  of  Combustion  of  Illu- 
minating Gas.    (Collan) 771 

\  id.  Evaporating-Pans  for.    (P)  McDongall 158 

Acid,  Formation  of.    (Friese) 656 

Acid,  Freezing  Points  of.     (Pictet) ;{5 

Acid-Making  in  Queensland.    tT.R.) 

1.  Mm  n  11 1  a.t  ore  of.    (P)  Darling 

Acid,  Manufacture  of.    (P)  Garroway 751 

A.-id.  Manufacture  of.     (P)  Pratt 806 

1  Manufacture  of.    (P)  Staub 572 

I,  Manufacture  of,  in  Italy.    (T.R.)  6<i7 

Acid,  Product  on  of  Concentrated,  by   Electrolysis.     (P) 

Wacker , i-i 

Acid,  Rectifying.    1  P)  Scott ti.37 

Acid,  Report  on  Kessler's  Apparatus  for  Concentration  of. 

(Girard)  166 

Acid  Test  for  Fusel  Oil  unreliable.     ( Glasenapp) 174 

Acid,  Transport  of.     (P)  England 750 

Acid.    Treating    Chlorosis    in  Vines    by.     (Gastine  and 

Degrully)  ' 816 

Sulphurous  Acid  in  Production  of  Combustion  of  Illuminating 

Gas.    (Collan) 771 

Acid  in  Wine.     (Ripper) 591 

Acid  in  Wine.    (Schaffer  and  Bertschinger) 291 

\cid,  Purification  of  Oils  by.    (Villon) 665 

Acid,  Treatment  of  Sugar  Juice  with.    (Dupont) 497 

Acid.  Use  of.  in  Manufacture  of  Glucose  Syrup  and  Grape 

Sugar.    1  Horton) ' 497 

Sulphydrates  of  Alkaline  Faiths,  Utilisation  of.    (P)  Loesner.  1043 
Superphosphate,  Influence  of  Iron  Oxide  and  Alumina  on. 

1  Smethaiu)  rjg,  242 

Switzerland,  Customs  Decisions  of.    (T.R.) 203,1077 

Duty  on  Vaseline  in.     (T.R.) '  1077 

Imports  of  Cement  into.    iT.R.) ,....!.  1078 

Manufacture  of  Artificial  Silk  in.     (T.R.) 405 

The  Alcohol  Monopoly  of.     (T.R.) !....!  696 

Syrup,  Manufacture  of  Brewing.     (P)  Xorman 176 

Syrups,  &c.  Filter  for.    iP)Rie mi 

Fermentation  of  51ueose.     (Horton) ->90 

Inversion  of  Cane  SiiL'ar  in  Acid.     (Herissey) 606 

Preparation    of   Alimentary,    which    do    not   Crystallise. 

(Herzfeld  and  Moller) '  978 
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Schubert 866 

Tahiti,  Sugar  and  other  Products  of.    (T.R.) 1078 

Tamacoare,  Balsam  of.    ( Pfaff ) 382 

Tanks,  Apparatus  for  Removing  Deposit  from  Settling.    (P) 

Corbet  t  1058 
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others 1048 

For  Precipitation  of  Sewage.    (P)  Candy 66 

Overflow  Arms  of  Precipitating.     (P)  Ives 177 

Precipitation.     (P)  Candy 674 

Tan-Liquors,  Analysis  of  Acid-.     (  Pussier) 816 
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Tansy  Oil.    (Schimmel) 986 
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Disinfecting  Value  of  Pine-.    ( Adolphi) 57 
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From  '.outs  and  Marc 797 

Ootaining  Products  from.    (P)  Stringfellow 21 

Pine-.     (Renard) 171 

Products.    (Class  III.;...     22,  143.  202,  357,  471,  562,  01s,  741,  797, 

857,958,1038 

Quinoline  Bases  in  Brown  Coal-.     (Doebner) 358 

Testing "  Prepared."     (Lunge)    77 

Tariff  Changes  and  Customs  Regulations 201,  320,  401,  520,  008,   I 

693,  7  70,  835,899,995,  1070 

Changes  in  Brazil.    (T.R.) 203.  776 

ages  in  France.    1  T.R.) 11177 

inges  in  Guadaloupe.     (T.R.) 899 

UOgea  in  Italy.     (T.R.) 995 

Changes  in  Mauritius.     (T.R.j 320 

Changes  in  Norway.    (T.R.)  693 

Changes  in  Spain.    (T.R.) 093, 771; 

1 1    -isions  in  Victoria.     (T.R.) 820,  693 

Tartaric  Acid,  a  Preventive  of  Development  of  Sarcioa,    (Lind- 
ner)       591 

i  of  America.     fT.R.) 999 

Materials,  Production  of,  in  Italy In  15 

Telluridos,  Discovery  of.  in  Bulgaria.     (T.R.) 528 

Tellurium.  Estimation  of,  in  Copper  Bullion.     (Whitehead)  ..     513 
Temperature,    Apparatus   for    Imparting    Predetermined,    to 

Liquids.    (P)  Hearson 951 

Critical,  of  Liquids  as  a  Test  of  their  Purity.    (Pictet)    ...    505 

'       -  

Influence  of  Mashing,  on  [somaltose.    (Mnnsche) 590 

Influence  of,  on    Chemical   Purification   of   Petroleum. 

(Zahler) 60S 

Influence  of,  on   Chemical    Purification   of  Petroleum. 

(Zaloziecki) 51 

Temperatures,  Effect  of  Different,  in  the  Extraction  of  Tan- 
ning Materials.     ( I'arker  and  Procter) 635 

Employed  in   Distillation  of  Com  I.     |  Wright) 

Mes  Berthelot)  s_'i 

Of  Fermentation.    (Windiscb) 1050 

Terebentl  1    ivatives  of  Right-handed.    (Bonchardat  and 

Tardy) s|9 

rving.    (P)  Torton 37 

hyldiamidobenzhydroicyanide,   Preparation  "f. 

Weil 961 

uoethyldiamidodipbenylcarbinol.    (Weil)  175 

tyof.    (Rosenstiehl)    inn 

smetbyldiamldodiphenylmethane,    (I'm  now) 171 

in        I  R.i    in.-, 
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Apparatus    for    Bleaching    and    I)  P)    Newbuni. 

En. in  S'y.  Lebloi*  Picenl  and  Co 33 

Apparal  us  f<,r  Dyeing.    (P)  Blair 

«itli  l.i<|iii'is.    1  ]■)  Hmil 

(P)  Bui  ra<  lough 
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Kiers  or  Vessels  for  Bleaching.    (P)  Walsh 71s 

Manufacture  of  Gum  or  Size  for,    (P).  Thompson.    Prom 

Castle 652 

Production  of  Designs  on     ("pi  Vlistovski 748 

Removing  Gum  from.    (P)  Solta 652 

Sizing,  Dressing,  &c,    (P)  Manby 508 

Treating  with  Liquids.    (P)  Dicktus hoi 

Treatment  of,  to  obtain    Vrtifloial  Huir.    (P)  Jacoberand 

Rabourdin 8in 

Ser-  ilso  under  Fabrics  and  Fibres. 

Thermochemistry  of  the  Bessemer  Process.    (Hartley)  868 

Thermostat.    (Berlemont)  821 

Thiacetio  Acid,  Preparation  of.    (SchilT)  889 

Thio-Acetio  Acid, a  Substitute  fur  Sulphuretted    Hydrogen  in 

Analysis.    (Sohiffand  Tarugi) 509 

Thio-Derivatives  of  8-Naphthol.     (Schiller-Wechsler) 505 

Thiophen,  Estimation  of,  in  Benzene.    (Deniges) 893 

Thiphenylmethane  Dyes,  the  Sulphonated.     (Prud'homme)...  774 

"  Thomas' Slag,"  Estimation  of  Phosphoric  Acid  in.    (Wagner)  69 

Thorium  Nitrate,  Properties  of 833 

Thyme  Oil.    (Schimmel) 980 

Tiles,  Apparatus  for  Enamelling.     (P)  Maw  and  Suart  36 

Mads  of  Pressed  Paper  Pulp 182 

Manufacture  of  Terra  Cotta.     (  P)  Ryder  and  Sons 807 

Timber,  Vulcanisation  of.    (P)  Heys.     From  Grumbacher 38 

Tin  and  Opium  in  Perak.    (T.R.)  9111 

Apparatus  for  Coating  with.    (  P)  Taylor 40 

Coating  Metals  with.    (P)  Bangert    582 

Deposits  of  Durango,  Mexico.    (T.R.) 400,  (Ingalls)  870 

In  Xew  Zealand.     (T.R.) 612 

Oxides  and  their  Uses.     (Enequist) 833 

-Plate,  Analysis  of.    (Lunge  and  Marmier)  822 

-Plate  Duty  in  United  States.     (T.R.) 901 

-Plate  Making,  United  States  Reports.    (T.R.) 700 

-Plate,  Manufacture  of,  in  Austria.     ( Judd) 001 

-Plate,  Utilisation  of  Old.     (P)  Rei  man  and  others ;,s] 

•Plates,  Applying  Variegated  Colours  to.    (P)  Read 973 

Powder,  Production  of  Pure.     (Bu<  liner)    277 

Production  of  Alloy  of,  with  Alkali  te  Metals.     (P)  Vautin  492 

Quantitative  Separation  of.     (Han   >e) 302 

Rapid  Method  for  Detecting.     (Dei    ges) 597 

Recovery  of,  from  Waste.     (P)  Ma  cin 368 

Scrap,  Treatment  of 752 

Separat ion  of,  from  other  .Metals.      Jannasoh) 510 

The  World's  Supply  of.     (T.R.)  205 

Trade,  Statistics  of  the.    (T.R.)  87 

Varied  Behaviour  aud  Structure  of  Metallic.    (Buchner)  .  277 

Tintometer,  Modified  form  of.    (Procter) 122 

Titanium.    Estimating,  by     Fluoriferous  Hydrogen    Peroxide 

(Hillebrand) ggg 

Estimation  of  Phosphorus  in  iron  Containing.  (Pattinson)  1022 

Manufacture  of,  and  its  Alloys.     (Pj  Moissau 973 

Tobacco,  Curing.    (Pi  Xeill.    From  Wickham 297 

' •Todd: alia   Aculeata,"  Colouring  Principle   of.    (Perkin   and 

Hummel) 4no,  470 

Tolu,  Balsam  of.     (  Frog) 3S2 

Toluene  Derivatives,  Obtaining.    (P)  Loesner 3-> 

Snlphamide,  Purification  of.    (P)  Wilcox.    From  F.  von 
Beyden ,;i 

Sulphonio  Chlorides,  Manufacture  of.     (P)  Imrav.    From 

Mon net ' jo);] 

Towers, Condensing.    (P)  Barbier 7m 

Eor  Purilieiitii.ii  ol  Acid,  Filling.    (Pi   Doulton  and  San- 
ceau -  j<, 

Trade  Report ...    81,  201,320,  101,  521;,  608,  693,  776,  830,  899,  995,  107c, 

Tragacanth,  African  Gum  Resembling.    (HartwiCh) 37c, 

Transfers  for  Decorating  Pottery.    (P)  Bailey 751 

Obtaining  and   Reproducing,  on   china.      (Pj    Doulton 

and  slater yjg 

'i  n  usurer's  Li al  Statement 715 

Trieste,  Decadence  of  British  Trade  through.    (T.R) v.n 

Trihydroxynaphthalene- no-sulpho  Aoid,  Production  of  Dye- 
stuffs  from.    (P)  Newton.    From  The  Farb.vorm.F. 

31 

Tripl               bane,  Colouring  Matters  from.    (Prud'homme),  -7 

Eilieiiiieaimn  of  Colouring  matters  from.    (Prud'homme)  28 

Series,  Colour  Bases  of  the.    (Weil) ,-,i;,-, 

1  riturating  and  Emulsifying  Apparatus.    (P)  Cowan idh 

Tube  for  Fractional  Distillation.    (Berlemont)  821 

Tub       Di      tor    to    Replace   Sealed,  In    Laboratory    Work. 

isand  N'oelting) ygg 

Tungsten  Articles,  Manufacture  of,    (P)  Mieg 754 

I'  termination  of.    (Cremer) ,.,  975 

Ternary  Alloys  of  Iron  with.    (De  Bonneville)  ...........  57s 

•y  on  Esparto  Grass  fr (T.R.) sn:i 

Phosphates  in,    (T.R.) 11§  ;(V| 

Turkey-Red  Dyeing  and  Discharging.    (Sehmld) 653 

-Red  Oil  for  Bleaching  Cottons.    (Hortel)  ws 

■Red,  Printing  Coloun  on.    (Binder) ,  is 

utine   American  Oil  of.    (Long)  29c 

\»>  1 -■  >"  1  "  !  ■            \  ■  ban  and  HJelt) 169 

Obtaining.    (Schuler) 373 

"ll  "i iiitn 
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Turpentine    coat. 

Production  In  British  Ind  i       I  it  i 

Twitchell    Method    for    Determination  ol    Rosin    in    Soap. 

I  088 


TAoK 

ion,  Behat  i  ind  Strychnine  in. 

(Vitali) l;'l 

Voltaic  Battcrit  i.     S     Batteries. 

Vulcanite, Productioi  butefor.    (P)  Kleinsteuber ...    876 


u 


I                M  mi  ral  Producti >f.    (T.B    108 

Mineral  Statistics  of,  foi  18W      (T.R) 399 

I  in i i'>i  State*,  Adulterated  Boru  in.    (T.R.) 381 

I'ui. :nt  Maiigam  <i  Ore  for.     I  I'.K.j  

Customs  Decisions  in.     (1   R)   320.401,020,808.776 

Discovery  of  Bismuth  in.    (T.R.) 85 

Disinfection  i  I  Hidi  -  and  Skins  i  t 1062 

Pree  Alcohol  foi  Medicines  in        IK.  681! 

fruitless  Oil-Drillini  in  the.     (T.B.) 628 

Manufacture ol  Starch  fr Maize  in.     (Kre'gner) '-'-7 

Mineral  Prod                          '    and  1891.    (T.R.)    613 

Patent  Offlo  in  189*.    I  P.RJ 323 

Petrole Product  ion  and  Exports  of.     (T.R) .VJ7 

Plate  Dutj  in.    (T.R.) 901 

.v, .  alao  Amci  tea. 


Valve,  Automatic  Acid  Egg  Air-  749 

Por  Water  Vacuum  Pump,  Safety-.    (Bei-lemont) 388 

\  anillin,  Manufacture  of,  fr.mi  [so-eugenol.    I  P)  Haarman  and 

Reimer 60G 

Manufacture  of,  from  Protocatechuic  Aldehyde.  (P)  [may. 

Prom  La  Soc.  Chim.  des  Usines  dn  Rhone 1061 

\i«  ( tecurrence  of.    |  Von  Lippmann  1 382 

Production  of  Homologues  of.    (P)  Pitt.    FromThcChem. 

Pab.  aul  Action  vorm.  Schering 595 

Vapour-Burners.    (P)  Boult.    Prom  Barthel 957 

Mixing  Liquids  and  Gases  in  Manufacture  of.    (P)  Priest- 
man  17' i 

Mixture  of  Air  and  Inflammable.    <l'i    Edwards.    Prom 

l.-il 1038 

Vapours.  Apparatus  for  Mixing  and  Burning,    (P)  Tyler  and 

De  Vesian 793 

Or  Formaldehyde,  Antiseptic  Properties  of.    (Trillat)  ....  380 

Si  /•  illsu  Oases. 

Varnish,  Examination  of  Linseed  Oil.    (Pilsinger) i". 

For  Chip  Hats.    (P)  MacArthur 37  I 

Por  Electrolytic  Vessels,    (P)  Jensen.    Prom  Oappelen . . .  45 

Por  Embellishing  Textiles,    i  P)  Sharp 37t 

Manufacture   of   Artificial    India-Rubber,   .ve.  for.    (!') 

Newton.    From  Nobel yit 

Manufacture  of  Paper,  Linen,  &c  coated  with.    (l'i  Gray.  8fi2 

Varnishes.    (Class  XI 11.)  ...    4t.  168,  285,  372,  196,  687,  668,  757,  814, 

875,976,  L060 

Analysis  of.    (Mcllhiney) 7s 

Compounds  for  use  as.    (P)  King  and  Jelliooe l *;:• 

Examination  i>f  Linseed.    I  Amsei i 814 

Vaselin,  Duty  on,  in  Switzerland;    (T.U.) 1077 

Examination  of,  for  Fatty  Oils,    (Crauzel) 316 

\  egetable  Fibre,  Estimation  of ,  in  Linseed  take.  Ac.    (Cusiter)  i  i>7i 

Vellosine,  an    Alkaloid  from    Pereira    Itark.     (Prcund    and 

Fauvet ) , 383 

Velvet  and  other  Fabrics,  Printing  on.    |  P  t  Botschen 655 

Ventilago    Hadraspatana,  Colouring  Principles   of.    (Perkin 

and  Hntnini'l  i 27 

Vermin,  Manufacture  of  Solution  for  Destroying,    t  P)  Wav. 

nnind 179 

Vermuth,  Composition  of  Samos  Wines  used  in  Manufacture  of. 

(Cazencuvc  and  Hugounenq) 878 

Vessel,  Air-tight,  for  Storing  Chemicals.  4c.    (P)  Apps 352 

For   Electrolytic   Separation   of  Metals.    (P)   Mewbury. 

From  II on i is  and  Borchers :>7."> 

Vessels  for  Containing  Gas  under  Pressure.    (P)  Pope 469 

Por  Containing  Volatile  Liquids.    (P)  Monnel 506 

Por  Preserving  Food.    (P)  Raab  and  Bingler 766 

For  Storing  Carbolic  Acid,  Aluminium.    (Balland)  592 

For  Transport  of  Beer,  Aluminium 669 

For  Transportation  of  Acids,  &C,  Wooden,     (l'i    Kramer 

and  Brodsky 1U36 

Victoria,  Tariff  Decisions  in.    (T.R.) 320,693 

Villon's  Method  for  Purifying  Mineral  Oils.     (Ellin) l«7 

Vinegar,  Apparatus  for  Manufacture  of.    (P)  Leaker 673 

Manufacture  of.    (I1)  Holt  and  Lorrain ln.-,7 

Morpholoiry    anil     PhysiologJ     Ol     deposit     of.     (Van    der 

Bossche)  52 

Production  of,  by  Ozone.    (P)  Andreoli s7:t 

Vines,  Chlorosis  in  American.    (Gastine  and  Desgrullj  t sp; 

Manure  of.    (Muntz) , s;.; 

Viscosimeter.  a  Simple.     (  \\ , ■mler) 596 

Visits  to  Works.  Ac 724,  725,  726  727,  728,  729 


w 


Wall-Panel  of  Japan,  Imitation  Leather.    (Enslie)  888 

Papers.    Si  i  also  undt  r  Papers. 

Warp,  Dyeing  and  Bleaching.    (I1)  Keighley 669 

Dyeing,  on  the  Beam.    (P)  Keighley 363 

Wash  for  Leaves  and  Stems  of  Plants.    (P)  Richards .">s;i 

Wastes,    s, ,  under  Refuse  and  Residues, 

Water.  Action  of,  on  Cinchonine  Tribydriodidc.    (Puin) 6t 

Analysis.    ( Bachman  i 611 

And  Alcohol.  Solubility  of  Alcohol  in.    (Schrefeld) 875 

Apparatus  for   Evaporating  ami  Condensing.     fl')  Nor- 
mandy   17s 

Apparatus  for  Making  Fresh-,  from  Salt,    (l'i  Hocking  ...  352 
Apparatus  for  Purifying  and  Softening.    (P     ;            and 

Tyackc 502 

Apparatus  for  Separating,  from  Impurities.    (P)  Dervaux  -lV-> 

Apparatus  for  Softening.    (P)  Donlton  and  Manger 66 

Apparatus  for  Softening  and  Purifying.    (P)  Fitzmaurice.  177 

■Baths,  Constant-Level.    (Vol hard) 298 

Colouring  of  Worts  by  influence  of.    (Knkla)  l"."»i; 

Compounds  of  Hydrofluoric  Acid  with.    (Metzner) 364 

Determination  of,  in  Meat  Extracts.    (8tutzer) 897 

Detenu i nation  of  Nil  rales  in.     ('  iill) 71 

Disinfection  and  Purification  of.    (P)  Salzberger 66 

Estimation  ol,  in  \{f\-  Sugars.     (Gunning ana  Albania)  ..  198 

Examination  of,  for  Dyehouse  Purposes.    (Lohmanu)  —  mi:. 

Filtering,    i  P)  Chamb  irland 767 

Filtering  Plant,  for    Purification    of.     (P)   Martin   and 

M'Mullin 177 

Filtration  of.     (P)  Lomax 10S8 

Freezing  Points  of  Mixtures  of  Alcohol  and.    (Pictet)  ....  376 
•  (!;is.    Set  Gas. 

In  Acetone.    (Schweitzer  and  Lungvi  itz) 1069 

[n  Cane  Sugar,  Estimation  of.    (Gunning and  Alherda)  ..  398 

Influent-                  our  of  Beer.    (Mierau) 668 

Influence  of,  on  Strength  of  Paper.    (vonLenz)  S82 

NewSprineal  Friedrichshall.    (T.R.)  616 

Obtaining  Gold  from  Sea-.    (P    Bull 674 

Permanganate  of  Lime  for  Sterilising.    (Bordas) 767 

Purification  of.    i  Bordas  and  Girardj 881 

Purification  of.    tHering) wi 

Purification  of.    ( 1')  Candy >6 

Purification  of  Waste.    (P)  Schmidt 674 

Purifying  and  Softening.    (  V)  McLaren  and  Carrod 9s:t 

Purifying  of,  for  Brewing,    (hordes) 1064 

Purifying  of  Refuse,  from  Sugar  Factory 46 

Purifying  of  River-.    (P)  Braunshausen 67.") 

iration  of  Oils  and  Fats  from.    (P)  Dcline l(»5s 

Softening  Hard,    (l'i  Brothers 379 

Supplies,  1'urity  of  Drinking.     (Thresh) 379 

Supplies,  Quality  of.     (Mason)  293 

Treating,  Purifying,  Ac,     (P)  Lawrence 982 

Waters.  Apparatus  for  Purifying  Waste.    (P)  Ives 17s 

Purification  and  Sterilisation  of  Potable,    i  Michel) ssi 

Treatment  of  Potable.     (P)  Berge 674 

Waterproof  Fabrics,  Manufacture  of.    (l'i  Frankenstein W,h 

Waterproofing   Composition    for    Textiles.      (P)    Cohn   and 

i  rreich 4Sn 

Waterproofs,  Stoves  for  Vulcanising.    ( P)  Frankenburg 759 

Wax,  Separation  of  Wool-Fat   from  Wool-.      (P)   Jaffe  and 

Darmstaedter 372 

Waxes,  lituhner's  Met  hod  of  Estimating  Bees  wax  in  Admixture 

with  Factitious.     (Kissling) 1070 

Tests  for  Vegetable :>,w 

Weight,  Float  for  Determination  of.     (P)  Lohtistein 300 

Weights  and  Measures,  Metric  System  of.    (T.R.) 823,998 

And  Measures,  Report  on  Metric.    (T.R.)  '701 

Welshach  Incandescent  Burners.    (Love) 16 

West  Indies,  Phosphate  of  Lime  Deposit  sin  Spanish.     (T.R.).  1078 

Whale  Fishery  of  New  Zealand.    (T.R.) :i:u; 

Oil,  Analysis  of.    (Schweitzer  and  Lungwitz) i.io 

Whalebone,  Manufacture  of  Artificial.    (P)  O'Donnell.    From 

Schweitzer aac, 

Wheat  Kernel,  Froteids  of  the.    (Osborne  and  Voorhees) 292 

White-Lead,  Apparatus  for  Drying.    (P)  Hamilton 44 

-Lead  in  Oil.  Examination  of.     (  Hefelmann) 70 

-Lead.  Manufacture  of.     (P)  MacArthur :,s; 

•Lead,  Manufacture  of.     (l'i  Matthews 105 

-Lead,  Manufacture  of.    (P)  Wilcox 666 

•Lead,  Paint  as  s  Substitute  for.    (P)  Alberti 495 

Wine,  Aet  ion  of  A I  tun  on.     (Sestini) 1056 

And  Spirits,  Maturing.    (P)  Lake.    From  Sothmann 67:; 

Detection    oi     Fluorine   Compounds   in.      (Niviere   and 

Hubert  1 --;> 

Determination  of  Phosphoric  Acid  in.    (Wirth) .'.  1070 

Estimation  of  Glycerin  in.    (Partheil) 1071 
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Wine— emit. 

Estimation  of  Sugar  in,  i>\    Pehling's  Solution.    (Born- 

trager) 778 

i  lerman,  aad  its  Adulteration.    (T.R.) 618 

Presses  fur.    ( I')  Ollagnier 1"">7 

Productiou  of,  in  connection  with  Fertilisers  Employed. 

Muntz)  '■'Sl1 

Ratio  of  Dextrose  to  Levulose  in  Sweet.     (Konig  ami 

Karsoh) 773 

Sulphurous  Acid  in.     i  Ripper) S9I 

Sulphurous  Acid  in.    (Sohaff er  and  Bertschinger) 291 

Wines.    (ClassXVTL)    52,172,288,376,   09,  690,  663,  762,  816,  877, 

978,  1054 

\ustro  Hungarian  "Sweet."     (Roesler) 878 

Characteristics  of  California.    (Krug) 174 

Colouring  Matter  in  California  Red.     (Bigelow)  I'm 

Colouring  Matter  in,  in  Austria  Hungary.    (T.R.)  899 

Composition  of  Samos,  used  in  .Manufacture  of  Vermuth. 

i  Cazeneuve  and  Hugouneiui) 878 

Detection  and  Estimation  of  Alum  in.     (Georges) 831 

Detection  of  Boric  Acid  in.     (Villiers  and  Fayollc) 1069 

Determination  of  Volatile  Acids  in.     (Burcker) 830 

Estimation  of  Mannitol  in.    ( If  tiller) 399 

Presence  of  Diastase  in  "Casse."     (Gouinind)  s7s 

Volatile  Acids  of.     (Jay)  993 

Wintergreen  Oil.    (Schimmel) 986 

Wire,  Annealing,  by  Electricity.     (Wedding) 873 

Witt's  Solution  Theory  for  Dyeing.    |  Von  Georgievics) 652 

Witwatcrsrand  Hold  Fields,  Cyanide  Process  in.     ( Eissler) :;s 

Wood, Apparatus  for  Impregnating,  with  Liquids.    (P)  Lon- 

sta  lot 752 

-Charcoal,  Gaseous  Products  from.    (Dosmond) 856 

position  for  Preservation  of.     (P)  Matthews !i7tl 

Compound  as  Substitute  for.    (P)  Tiiiele 760 

Illuminating-Gas  from.     (T.R.) 998 

Manufacture  of  Artificial.    (Pi  Geige 37 

Manufacture     of     Fabrics     from.      (Pi     De    J'ass.      From 

McLauclilin  and  Hand 183 

Preserving.     (P)  Tortora 37 

Production  of  Charcoal  from.     (  P )  Jones 2t 

•Pulp,  Detection  of  Ground,  in  Paper.     (Wolesky) 72 

-Pulp  Digesters,  Lininzs  for.     (P)  Preston  and  Tiiornley  . .  1S3 

-Pulp  Industry  of  Canada.    (T.R.  i 204, 998 

-Pulp  Industry  of  Norway.     (T.R.; 320 

Spirit  from  Cellulose  and.     (Simonsen) 1039 

Staining,  Black 803 

Treating,  for  Manufacture  of  Cellulose,  &c.     (P)  Cross  ....  182 
-Waste,   Extraction    of   Distillation    Product    from,    (P) 

Bergmann s.-,; 

Wool.     (Class  \.) :'>■>,  1t7,  *;7.  362,  t79,  568,  652,  747. 

801,  862,964,  1043 

Apparatus  for  Scouring,  Ac.    (P)  McNaught 362 

Apparatus  tor  Washing.  Ac.    (P)  Politz 863 

Carbonisation  of,  &c.    I  P)  Scbirp 965 

Chemistry  of  Mordanting,  with   Potassium    Biehromate. 

(Ganswindt ) 654 

Composition  for  Oiling.    (P)  Hera.    From  Godnhaux i«7 

og,  I 'so  of  Oxalic  Aci  I  in.    |  Korner)  ion 

Extracting  Pat  from.    (P>  Fahrig 195 

Extracting  Potash  from   Fat  in   Sheep's.    (P)    Richard- 

Lagene -J71 

•Pat,  Refining  and  Separating.    'P)  Maartens s|{ 

Mordanting,  with  Chromium.    (Hummel  and  Gardner)  ..  152 

Present  State  of  Printing  on.    ( Ruhhg) its 

coured.    (P)  Rousseau ion 

Treatment  of  Raw,  with  Solvents.    (P)  Haertcns ion 

Treatment  of,  with  Liquids.    (P)  Dictus 801 

iponinabie  Oils  for  Greasing.    (Spennrath  i 362 

1 1  n  ir  Crude.     (P)  Ranch  ig 802 

Wax    Separation   of,  from    Wool-Pat.    (P)    Jaflv    and 

Darmstaedter ;7J 

Wort,  Acids  formed  during  the  Boiling  of.    'Prion c,7-_' 

Apparatus  for  Preparation  of ,    (P)  Rach 765 

i.    (Deckebach)  :;7s 

■m i nation  of  Dry  8u                       (Elion) 691 

obtained  from    Usui,  Treatment    of.    (P)   Preston  and 

Hogarl  ii 292 

Worts,  Apparatus  for  Cooling,    il'i  Mackay B79 

iring  of,  by  Influence  of  Water.    I  Kultls  i 1056 

Comparison  of  Steam   and  Fire-Boiling  of 071 

Polarisation  and  Analysis  of.    (Heron) 091 

Wyonring  Coal   and   Oil,   Heating    Power  of.      (Slossou   and 

Colburn) 853 

Sodium  Sulphate  Lai  ■■-  of,    '  \  ttii.-l<t  > 


Y 

]■  10  1 

>  a  1 11,  Apparatus  for  Mordant ing, Dyeing,  Ac,    (P)  Thorpe...,  34 

Printing  I  ndigo  on.    il'i  I  Sla  ui-hi  hi  and  Allegret 

Varus    and     Fabrics     Dyeing     Colours    on.      (P)     Wylie   and 

Morton 7  Hi 

Apparatus  for  Dyeing  and   Bleaching.    (P)  Clapham  and 

others '. '.11,1; 

Apparatus  for  Dyeing  and  Treating,    ii't  Barraclough....  655 

Apparatus  for  Dyeing,  Ac,    (P)  Pritchard »69 

siubbings.  &c,  Dyeing,    (Pritchard  and  Clair) or.; 

See  also  Textiles. 

5f east  and  Barm,  Apparatus  for  Testing.    (P)  Cecetka 176,199 

Carbohydrates  of.     (Salkowski ) 376 

Cells,  Fermentative  Functions  of.    (Brown)  53 

Detection  of  Bottom-Fermentation,  in  Top-Fermentation 

Pressed  Yeast .     (Raul  289 

Distinguishing,  from  Peer  Brewed  from   Mall   and   Mall 

Substitutes.    (Wiedring) 1056 

Kffront's  Hydrofluoric  Acid  Treatment  of.    (Cluss) 1056 

Fermentation  with,   and   Treatment    with    Hydrofluoric 

Acid.     (Class) 52 

Foaming  Fermentations  and  Pure 174 

Hydrofluoric  Acid  and  Lactic  Treatment  of.    (Scheibner)  1056 

Hydrolysis  of  Maltose  by.     I  .Morris) 499 

Inversion  of  Maltose  and  Isomaltose  by 671 

Manufacture  of.    (P)  Bartlett  and  Pearsall 765 

Natural  Pure  Culture  of.    (Delbruck) 669 

Of  High  Attenuative  Power.    (Van  Laerand  Denamur)..  M7 

Origin  of  Wine-.     ( Jorgensen) 5!I1 

Preservation  of.     (P'  Collet te 175 

Use  of   Lactic  Acid   Process  in  Manufacture  of.     iWittels- 

hofer)  1056 

Ise  of  Pure,  in  Top  Fermentation,     (van  Laer) 52 

Yeasts,  Enzy imp  of  some.    (Fischer  and  Lindner)  1056 

Estimation     of    Isomaltoss     bv     Saaz     and     Frohberg. 

(Munschc)  5:«) 

Fermentation     of      Beers      with     Saaz      and      Frohberg. 

( Munschc) 672 

Fermentation  of  Cane  Sugar  with  Pare.    (Hiepe) 763 

High- and  Low- Attenuating.     (Windisoh) 53 

Infection  by  Wild,  overcome.    (BochandCo.) 591 

Investigations  on  Pure.     (Wortmann  and  Aderhold) 763 

Morphology  of  German  Wine.    (Aderhold)  817 


Zinc  Blende.  Utilisation  of,  to  obtain  Metallic  Zincand  Sulphur. 

I  P)  Brock  and  others :u;s 

1  hloride  Solutions,  Purification  of.     (P)  Brock  and  others    «) 7 4, 

'.174 

-Coaled  Wire.  \r.,   Manufacture    of.      (P)   Cowper-Coles 

Galvanising  Syndicate  and  Cowper-Coles mis 

rmination  of.    (Shinier) ;,io 

Determination  of,  by  Classen's  Oxalate  Method.    (Nassl  ..      69 

Electro-deposition  of.    (Pi  Heathfleld  and  Rawson  ...    756,874 

bro-deposition  of,  on  Iron.    (Richter) s7i 

trolytical    Production  of.     (P)   Siemens  Brothers  and 
Co.      From  Siemens  and   Halske s;  i 

Extraction  of,  from  Zinc- Bead  Sulphides sr,7 

Extraction  of,  in  the  Blast-Furnace.    (Hempel) 277 

ad  Sulphides,  Ashcrofl  Process  lor  Treating 774 

Oxide,  Testing.    (Salzer) iss 

Oxides,  Sulphates,  Ac.,  Manufacture  of.      I  |'|  Crossley 663 

Plate  for  Lithographic  Printing.    (PI  Beal .' :;7:; 

Preparation  of  Pure.    (Myliusand  Fromm)  867 

Recovery  of,  from  8crap.    (P)  Rawson  and  Heathfleld  ...  871 

Reduction  of  Nitric  Oxide  by,    (Sabatierand  Senderens).  s:;:; 

Salicylate.     (Andres) 593 
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Liverpool,  Lecturer  on  Technological  Chemistry. 

Bailey,  Sir  W.  H.,  Albion  Works,  Salford,  Manchester, 
Chemical  Engineer. 

Bailey,  Walter  P.,  8,  South  Park,  Ilford,  Essex  ;  and  (Jour- 
nals) c/o  G.  W.  Welton,  Seville,  Spain,  Chemist. 

Bailey,  Win.,  Gracedieu,  Alloa,  N.B.,  Earthenware  Manu- 
facturer. 

Baird,  II.  Harper,  14,  Cross  Street,  Hatton  Garden,  London, 
E.G.,  Laboratory  Furnisher. 

Baird,  Wm.,  c  o  Lewis  Berger  and  Sous,  Ld.,  Homerton, 
X.E.,  Technical  Ghemi-r. 

Bairstow,  John,  32,  Sealand  Road,  Chester,  Chemical 
Work<  Manager. 

Baker,  Harry,  Vicarage  Road,  Langley  Green,  near  Bir- 
mingham, Analytical  Chemist. 

Baker,  Julian  L.,  Stamford,  Hendham  Road,  UpperTooting, 
S.W.,  Sugar  Chemist. 

Baker, Theodore,  Oakland,  Bergen  Co.,  X.J.,  U.S.A.,  Analy- 
tical Chemist. 

Bald,  J.  11.,  Braddock,  Pa.,  U.S.A.,  Steel  Works  Chemist. 

Bale,  Fred.,  Coventry  Hospital,  Droitwich,  Science  Teacher 
and  Chemist. 

Ballard,  Ernest,  Colwall,  Great  Malvern,  Malt  Vinegar 
Brewer. 

Ballard,  E.  G.,  Newton  Lane,  Hoole,  Chester,  Alkali  Works 
[ofpeetor. 

Ballantyne,  H.,  260,  Renfrew  Street,  Glasgow,  Analytical 

<  1j(  mist. 

Ballinger,  Jno. .  Free  Librai  r,  Cardiff,  Librarian. 

Baly,  E.  C.  C,  Ardmore,  Bitherdon    Boad,   Tooting,    S.W., 

Analytical  Chemist 
Bomber,  a.  K  ,'■>,  Victoria  Street,  London,  8.W.,  <  onsnlt- 

ing  Chemist. 

Bomber,  II.  K.  (,.,  Hill  Load.   D  it,  Il:irv/ic  h,  Eggei, 

Portland  Cement  Works  (  hemist  and  Man;/ 

I',  d   ler,  II.  C,  Elmhurst,  Blundellsands,  near  Liverpool,  I 

c  hemical  Works  Manager. 
Banks,  Arthur  J.,  c/o  F.  \V.  Fellowes,  61,  Chancery  Lane, 

London,  W.C.,  Chemist  (Margarine  Work 

hno.    II.,    c/o  BickettS  and  Bank-,   lot,  .John   Street, 

New  fork,  U.S.A.,  Mining  Engine*  i 
Banner,  Bamuel,  4,  [vanboe  Load,   Liverpool,  Petroleum 
rchaot. 

I:,   lie    Laboratory,  Somerset  Boose,  London, 
W.c,  Analytical  '  hemist. 


Bannister,  W.,  Victoria  Lodge,  Cork,  Inland,  Manufactur- 
ing Chemist. 
Barbour,  T.  P.',  204,  George  Street,  Glasgow,  Chemist. 
Barclay,  II.,  Calder  Ironworks,  Coatbridge,  N.B.,  Ironworks 

Manager. 
Barden,  AIL,  Far  Bank,   Shelley,   near  Huddcrsfield,   Glue 

and  Size  Maker. 
Barden,  Sam,  Far  Bank  Farm,  Shellej',   near   Huddersficld, 

Glue  and  Size  Manufacturer. 
Bardsley,  Robt.,  c/o   Jewsbury    and   Brown,  44,   Downing 

Street,  Manchester,  Mineral  Water  Works  Manager. 
Barl'ord,  E.  A.,   3,  Brook  Street,   Luton,  Beds,  Straw  Plait 

Dyer  and  Bleacher. 
Barnes.  Edw.  A.,  c/o  The   National  Explosives   Co.,  Lim., 

Hayle,  Cornwall,  Technical  Chemist. 
Barnes,  H.  J.,  Phoenix  Chemical  Works,  Hackney  Wick,  E., 

Manufacturing  Chemist. 
Barnes,  J.,  Marl  Terrace,  Accrington,  Lancashire,  Analytical 

Chemist. 
Barnes,  Jonathan,  1,  Trafalgar  Street,  Great  Clowes  Street, 

Manchester,  Analytical  Chemist. 
Barnsley,  Geo.,  (Journals),  Broomfield,  Sheffield,  and  New- 

bould  Lane,  Sheffield,  Steel  Manufacturer. 
Barr,   J.,   Dinting   Vale,    Dinting,    Derbyshire,    Chemical 

Manager. 
Barraclough,  T.  C,  20  Bucklersbury,  London,  E.C.,  Analy- 
tical Chemist. 
Barraclough,     Wm.    H.,    Harcourt    Lodge,    Chapeltown, 

Sheffield,  Engineer. 
Barratt,  W.  S.,  St.  Margaret's  Schools,   Whalley   Range, 

Manchester,  Science  Teacher. 
Barrett,  Arthur   A.,    Isola    Perroni,   Piazza    del    Collegio 

Militare,  Messina,   Sicily,   Manufacturer   of  Essential 

Oils,  Citral,  and  Preserved  Lemon  Juice. 
Barrie,  D.  McLaurin,  Wellbrae,  Strathaven,  near  Glasgow, 

Anaiytical  Chemist. 
Barton,  G.   E.,   Aetna  Powder  Works,  Miller,  Lake  Co., 

Indiana,  U.S.A.,  Explosives  Chemist. 
Bassett,  H.,  26,  Belitha  Villas,  Barnsbury,  N. 
Batchelor,  Telford  C,  8,  Baron's  Court  Road,  West  Ken- 
sington, W.,  Mechanical  Engineer. 
Bate,  William,  c/o  National  Explosives  Co.,  Ld.,   Hayle, 

Cornwall,  Technical  Chemist. 
Bateman,    Jno.,   c/o    J.  C.  and  J.  Field,   Lim.,    Lambeth 

Marsh,  S.E.,  Candle  and  Acid  Works  Manager. 
Bateman,  B.  W.,  90,  Cazenove  Road,  Stoke  Newington,  N., 

Leather  Manufacturer. 
Bateson,  Percy,  Emsworth,  Wavertree,  Liverpool,  Technical 

Chemist. 
Batty,  R.  B.,   Wharncliffe,  Erdington,   near   Birmingham, 

Nickel  Works  Manager. 
Bavay,  Aug  de,  Victoria    Brewery,    Melbourne,    Australia, 

Brewer. 
Baxter,  W.  II.,  11,  High  Road,  Streatham,  S.W.,   Brewery 

.Manager. 
Bayne,  Prof.  Jas.,  Chemical  Laboratory,   Royal  Veterinary 

College,    Camden    Town,    N.B.,    Professor    of    Che- 
mistry. 
Baynes,  J.,  Royal   Chambers,   Scale    Lane,   Hull,  Oount\ 

and  Borough  Analyst. 
Beach,  B.  .1.,  1 18**,  Locust  Street,  Dubuque,  Iowa,  U.S.A., 

Soap  Manufacturer. 
Beadle,   Clayton,  4,  New   Court,  Lincoln's  Inn,  W.C.  ;  and 

Beadonwell,   Belvedere,  Kent  (Journals),  Consulting 

I  Ihemist. 
Bealey,  Adam  C,  o/o  B.  Bealcy  &  <  !o.,  ltadcliffe,  Lancashire, 

Bleacher  and  Alkali  Manufacturer. 
Beainan,  II.  S.,  I«,  Maxillfl  Gardens,  North  Kensington,  \\'., 

Brewer  and  Analytical  Chemist. 
Beanes,  E.,  Moatlauds,  Paddock  Wood,  Kent,  and  (Jour- 
nals) L19,  Ashlej  Gardens,  London,  S.W.,  Manufac 

taring  Chemist. 
Beaven,  10.  S.,  S,  Boreham  Terrace,   Warminster,  Wilts, 

Maltster. 
Beck,  II.,  22,  Bush  Lam    i  <     Chemical  Agent. 
Beckett,  G.  II,  c/o  Alf.   Nobel,  San   Bemo,  Italy,   Analy- 
tical <  Chemist. 
Beckett,  J.  H.,  Corbar  Hill  House.  Buxton,   Manufacturing 

( ihemist. 
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liecnel,  Lizm  A.,  MoCall  Port  Office,  Parish  of  Ascension, 
Louisiana,  U.S.A.,  Bngar  Enginei  i 

Bedford,  Chai  B.,  Broomleigh,  Chapel  Laue,  Heudingley^ 
Leeds,  Manufacturing  Chemist. 

Bedford,  J.,  Woodhonse  Cliff,  Leeds,  Chemical  Manufac- 
turer. 

Bedford,  Jas  E  .  Messrs.  Wood  and  Bedford,  Kirkstall 
Bond,  1. ceils.  Manufacturing  Chemist. 

Bedson,  Prof .  P.  P.,  Durham  College  of  Science,  Newcastle- 
on-Tyne,  Professor  of  Chemistry, 

Beilby,  <;.,  St.  Eitts,  Slateford,  N  P.,  <  hemical  Engineer. 

Bell,  C.  Lowthiau,  Linthorpe  Middksbrongh-on-Tees,  Soda 

and  Iron  M;imil :icl urer. 

Bell,  (•■,  -VJ,  Sandown  Lane,  Wavertrec  Road,  Liverpool, 
( !hemical  Engineci 

Bell, Sir Lowthian,  Bart.  F.R.S.  (Journals),  Rounton  (.range, 
Northallerton;  and  (subsO  p/o  Bell  Bros.,  Mil'tle!-- 
brough,  Iron  and  Chemical  Manufacturer. 

Bell,  J.  Carter,  Bank  ll<  use,  The  Cliff,  Higher  Broughton, 

Manchester,  Public  Analyst. 

Bell,  J.  Ferguson,  Stafford,  (las  Engineer. 

Bell,  Percy  Carter,  13,  Ann  Street,  Park  How,  New  York, 
U.S.A.,  Analytical  Chemist. 

Bell,  T.  Hugh,  Middlesbrough  on-Tees,  Soda  and  Iron 
Manufacturer. 

Bendix,  I).,  The  British  Alizarin  Co.,  Limited,  Silvertown, 
Victoria  Docks,  London,  E. ;  Journals  to  .'571.  Bom- 
ford  Road,  Forest  Gate,  E.,  Managing  Chemist. 

Benger,  F.  B.,  The  Grange,  Knutsford,  Cheshire,  Manu- 
facturing ( Ihcaiist. 

Benjamin,  Dr.  M.,  589,  West  End  Avenue.  New  York, 
ILSJL,  Consulting  Chemist,  A.M.,  Ph.D. 

Bennett,  Thos.,  Birch  Vale,  near  Stockport,  Calico  Printer. 

Bennie,  J.  W.,  2,  Limesford  Road,  Nonhead,  S.K.,  Metal- 
lurgist 

Benson,  Surgeon-Major  P.  If.,  Mysore  City,  South  India. 

Bentz,  Ernest,  The  Elms,  Handforth,  Cheshire,  Lecturer  on 
Dyeing. 

Beringer,  J.  J.,  Basset  Road,  Camborne,  Cornwall,  Metal- 
lurgist. 

Berk,  Fred.  \\'..  1,  Fenehunh  Avenue,  London,  E.C., 
Chemical  Manufacturer. 

Bernard,  Jas.,  jnn.,  Casal  das  Rollas,  Olivaes,  Lisbon, 
Chemical  Works  Manager. 

Bernays,  J  ,  96,  Newgate  Street,  London,  E.C.,  Civil  En- 
gineer. 

Perry,  E.  F.,  Casa  Balestra,  Bordighera,  Italy,  Technical 
Chemist. 

Berry,  G.  F.,  Atlas  Chemical  Works,  West  Ferry  Road, 
Millwall,  E.,  Chemical  Works  Manager. 

Best,  Dr.  T.  T.,  Hardshaw  Brook  Chemical  Works,  St. 
Helens,  Lancashire,  Technical  Chemist. 

Bevan,  E.  J.,  4,  New  Court,  Lincoln's  Inn,  London,  W.C., 
Public  Analyst  and  Consulting  Chemist. 

Bevan,  S.  Howel,  Hillside, Llanelly,  South  Wales, Chemical 
Engineer. 

Beveridge,  J.,  Sulphite  Pulp  Mills,  Jljerpen,  Sweden, 
Pulp  and  Paper  Manufacturer. 

Bhaduri,  K..  e  o  S.  K.  Lahiii  and  Co.,  54,  College  Street, 
Calcutta,  India,  Analytical  Chemist. 

Bibby.E.  V.,  Garston  Copper  Works,  Garston,  near  Liverpool, 
Copper  Smelter. 

Bickerdike,  W.  E.,  Clayton  Grange,  Wilpshirc,  near  Black- 
burn, Manufacturing  Chemist. 

Bickes,  Theodor,  .'toy,  Manhattan  Aretiue,  Brooklvn,  N.Y., 
U.S.A.,  Chemist. 

Biggart,  J.  Wm.,  29,  Cathcart  Street,  Greenock,  N.B., 
Analytical  Chemist. 

Biggart,  Wm.  L.,  Woodbine,  Bridge  of  Weir,  N.B.,  Public 
Analyst. 

Biggs,  B.,  Vestry  House,  Lawrence  Fountney  Hill,  London, 
E.C.,  Chemical  Merchant. 

Bihn,  G.  F.,  Pennsylvania  Salt  Manufacturing  Co.,  Phila- 
delphia, U.S. A  ,  Chemical  Mssrtfactnrer. 

Billing,  H.  S.,  .'i,  Regent  Terrace,  Plympton,  South  Devon, 
Analytical  and  Managing  Chemist. 

Bindsehedler,  Dr.  B.,  Basle  Chemical  Works  Bindsehedler, 
Basle,  Switzerland,  Colour  Manufacturer. 

Binney, H.  A.,  Ravenbead,  St.  Helen*,  Glass  Manufacturer. 


Birch,    B.    W.  Peregrine,  5,   Queen  Anne's  Gate,  Wi 

minster,  S.W.,  Civil  Engineer. 
Birch,  Wm.,  Milton  Street  Ironworks,  Lower  Broughton, 

Manchester,  Machinist. 
Bird,   Henry,  South  Down  House,    Millbrook,  Plymouth, 

Metallurgist. 
Bird,  R.,  Eller-lie,  Roath,  Cardiff,  Jar  Distiller. 
Birlev,  R.  K.,  Messrs.  Chas.  Macintosh  &   Co.,  Cambridge 

Street,  Manchester,  India-rubber  Manufacturer. 
Bischof,  Gustav,  4,  Hart  St.,  Bloomsbury,  London,  W.C., 

Technical  Chemist. 
Bishop,  A.  Conway,  Three  Mills  Lane,  Bromley-by-Bow, 

London,  Iv,  Manufacturing  Chemist. 
Bishop,  Fred,  c/o  Linlithgow  Oil  Co.,  Ld.,  Linlithgow,  N.B.", 

Technical  ( Ihemiat. 
Bishop,  G.  A.,  Gartverrie  Fireclay  Works, Coatbridge,  N.B.,. 

Mining  Engineer. 
Bishop,  Jos.   T.   I'.,    123,   Cottcnham   Street,   Chorlton-on- 

Medlock,  Manchester,  Agent. 
Black,  Win.,  Stanrigg,  Airdrie,  N.B.,  Coal  Master. 
Black,  Win.,   12,  Romulus   Terrace,  Gateshead,  Analytical 

Chemist. 
Black  more,  H.  S.,  20C,  South  Ninth  Avenue,  Mount  Vernon, 

N.Y..  U.S.A..  Chemist,  (.McKesson  and  Bobbins). 
Blackwell,  G.  G.,  The  Albany,   Oldhall  Street,    Liverpool, 

Chemical  Merchant. 
Blagden,    W.   G.,    1,  Fenchurch   Avenue,   London,   E.C., 

(  hemical  Merchant. 
Blake,   Arthur,  Dean  House,   Redhill,   Surrey,  Veterinary 

Surgeon. 
Blake,  C.  A.,  4  7,  Piccadilly,  London,  W.,  Pharmaceutical 

Chemist. 
Blake,  Jas.,  Thames  Sugar  Refinery)  Silvertown,  London,  E.. 

Sugar  Refinery  Manager. 
Blakey,  A.  J.,  Dudbridge   Mills,   Stroud,   Gloucestershire., 

Foreman  Dyer. 
Blass,  Edw.,  Essen  (Ruhr),  Germany,  Civil  Engineer. 
Blears,  John,  c  o  Langworthy  Bros,  and  Co.,  Lim.,  Green- 
gate  Mills,  Salford,  Dyer  and  Calico  Printer. 
Blenkinsop,  W.,  Garden  Wharf,  Battersea,  London,   S.W., 

Manufacturing  Chemist. 
Bles,  A.  J.  S.,  32,  Chorlton  Street,  Manchester,  Chemical 

Merchant. 
Bloede,  Victor  G.,  Carroll  StatioD,  Baltimore,  Md.,  U.S.A.. 

Manufacturing  Chemist. 
Bloomer,  Fred.  J.,  15,    Broderick    Road,   Tooting,   S.W,, 

Technical  Chemist  and  Nickel  Works  Manager. 
Bloomfield,   R.,  Telhara  Factory,   via   Dhak.i   Chumparun, 

Bengal,  India,  Indigo  Planter. 
Blount,  Bertram,  Chemical  Laboratory,  Broadway,  West- 
minster, S.W.,  Analytical  Chemist. 
Bloxam,  A.  G.,  The  Goldsmiths'  Institute,  New  Cross,  S.E.r 

and  (Journals)  16,  Bolin-Jiroke  Road,  West  Kensing- 
ton, W.,  Analytical  Chemist. 
Bloxam,  W.,  Popplewell,  Royal  Naval  College,  Greenwich,. 

S.E.,  Chemist. 
Blundstone,  E.  R.,  14.  Great  Smith  Street,  Westminster, 

S.W.,  and  (Journals)  Cornwall  Lodge,  St.  James' Road, 

New  Hampton,  Middlesex,  Consulting  and  Analytical 

(  hcini~t. 
Blyton,   J,    12,   Cromford    Court,    Market    Street,    Man- 
chester. 
Boa,  Peter,  119,  George  Street,  Edinburgh,  Druggist. 
Boake,  A.,  Southwood  Lawn,  Highgate,  N. ,  Manufacturing 

(  hemist. 
Boake,  Edmund  J.,  1 1,  Christchurch  Road,  Crouch  End,  N., 

Manufacturing  Chemist. 
Board,  J.  T.,  Distillery,  Cheese  Lane,  Bristol,  Distiller. 
Bonn,  J.    Edwin,   High   Street.    Brading,   Lie   of  Wight, 

Chemist. 
Bookman,  S.,  Pestalozzistrasse,  28,  I.,  r.,  Charlottenbnrg, 

Berlin,  Chemical  Student. 
Boor,  Leonard  G.,  1    and  2,  Artillery    Lane,  London,  E.C., 

Chemical  Merchant. 
Booth,  F.  W.,  The  Gardens,  Whittington,  near  Chesterfield, 

Analytical  Chemist. 
Booth,  Geo.,  Irk  Yale  Dyeworks,  Middleton,  near  Man- 
chester, Yarn  Dyer. 
Booth,  Robt.,  110  Cann  a  Street,  London,  E.C.,  Engineer. 
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Boothby,  Chas.,  c/o  .1.  L.  Wade  &  Co.,  Manor  House  Wharf, 

Vauxhall,  S.W.,  Analytical  Chemist. 
Borland,  John,  Ktruria,  Kilmarnock,  N.B.,  Pharmaceutical 

Chemist. 
Borland,  W.  D.,  Beacon  Lodge,  Green  Street  Green,   near 

Dartford,  Kent,  Explosives  Chemist. 
Bothamley,    C.    H.,    Fernleigh,    Haines     Hill,    Taunton, 

Somerset,  County  Director  of  Technical  Instruction, 
liott,  Dr.  Win.,  Singapore,  S.S.,  Science  Lecturer. 
Bottinger,  H.  T.,    Elberfeld,    Germany ;    and    (subs.)    e/o 

Bryce   and    Rumpff,    20,    Booth    Street,    Manchester, 

Colour  Manufacturer. 


BceokOB,  J.  U.,  53,  .John  Street,  Sunderland,  Merchant. 

Breen,  George,  c/o  United  Alkali  Co.,  Limited,  204, 
St.  Vincent  Street,  Glasgow,  Chemical  Works  Ma- 
nager. 

Breffitt,  Win.,  Glasshoughton,  Castleford,  Yorks,  (J lass 
Manufacturer. 

Brenemann,  Dr.  A.  A.,  97,  Water  Street,  New  York, 
U.S.A.,  Analytical  Chemist. 

Bressey,  Edw.,  209,  Romford  Road,  Stratford,  E.,  Gold  and 
Silver  Roiiner. 

Breyer,  Theodor,  c/o  The  American  Glucose  Co.,  Peoria, 
111.,  U.S.A.,  Chemist. 


Bottle,  Alex.,  4,   Godwyne   Road,    Dover,  Pharmaceutical       Briant,  L.,  24,  llolborn   Viaduct,   London,   E.C.,  Analytical 


Chemist. 
Boulton,  H.  E.,  G4,  Cannon  Street,  London,  E.C.,  Chemical 

Manufacturer. 
Boulton,  James,  Cray  ford  Mills,  Stratford,  E.,  Manufacturing 

Chemist. 
Boulton,  S.  B.,   G4,  Cannon   Street,  London,  E.C.,  Chemical 

Manufacturer. 
Boulton,  T.  S.,  14,  Preegrove  Road,  Caledonian  Road,  N., 

Manager. 
Bow,   R.    II.,    7,    South    Gray     Street,    Edinburgh,    Civil 

Engineer. 
Bowen,  S.  B.,  Brickfield  Chemical  Works,  Llanelly,  South 

Wales,  Chemical  Manufacturer. 
Bower,    Frank,    37,    Lansdowne    Road,    Clapham    Road, 

S.W.,  Analytical  Chemist. 
Bower,  H.,  Gray's  Ferry  Road,  and  Twenty-ninth  Street, 

Philadelphia,  Pa.,  U.S.A.,  Chemical  Manufacturer. 
Bowes,  Harry,  9,  Union  Terrace,  Cheetham  Hill,  Manchester, 

Analytical  Chemist. 
Bowing,  Jno.,  Fuel  Works,  Tilbury,  Essex,  Manufacturing 

Chemist. 
Bowley,  Jos.  John,  Wellington  Works,  Battersea  Bridge, 

London,  S.W.,  Chemical  Manufacturer. 
Bowman,  Dr.  F.  H.,  Mayfield,  Knutsford,  Cheshire,  Chemical 

Manufacturer, 
liowman,  Jas.  H.,   Canada  Chemical   Manufacturing    Co., 

London,  Ont.,  Canada,  Professor  of  Chemistry. 
Bowman,    R.,    Elabouga,    Government    of  Viatka,  Russia, 

Chemical  Director  of  Works. 
Bowrey,  J.  J.,  Kingston,  Jamaica,  West  Indies  ;  and  (subs.) 

C2,  Penshurst   Road,  South   Hackney,  N.E.,  Analytical 

Chemist. 
Boyce,    Frank,    e/o    Goodall,   Backhouse,   and    Co.,    White 

Horse  Street,  Leeds,  Technical  Chemist. 
Boyd,  Pythagoras,  72,  Marshall  Street,  North  Adams,  Mass., 

I.'.SA.,  Print  Works  Superintendent. 
Boyd,  W.,  Tharsis  Co.'s  Works,  Hchbura-on-Tyne,  Chemical 

Engineer. 
Boyd,    W.,    Thornton,    R.S.O.,    Eifeshire,   N.B.,  Technical 

Chemist. 
Boyden,    E.    D.,   90,    Waterloo    Road,    Manchester,  Calico 

I'rinter's  Assistant. 
Bracewell,    Wm.,     Brinscall,     near     Chorley,     Bleacher's 

Engineer. 
Bradhiirn,  J.  A.,  1 H 1 0 ,  West  Genesee  Street,  Syracuse,  N.Y., 

U.S.A.,  chemical  Engineei    (Ammonia  Soda  Manu- 
facture). 
Bradbury,  A.,  Queen  Buildings,  ii,  Dale  Street,  Liverpool, 

Chemical  Broker. 
Bradley,  Edir.  I'.,  The  Star  Brash  Co.,  Ld.,  Eden  Grove, 

Ilolloway,  N  ,  Engine*  I 
Braithwaite,  Isaac,  Kendal,  Westmoreland,  Drysalter. 
Bramhaai,   vv.,   115,  Bow    Bond,   London,  E.,  Chemical 

Eogineer. 
Bramwell,  Major  E.,   Ethereal),    Huyton,  near   Liverpool, 

Chemical  Manufacture! . 
Bramwell,  Sir  P.,  Bart.,  I '.U.S.,  5,  Great  George  Street,  W< 

mioster,  London,  S.W.,  Civil  Engine*  i 
Bramwell,   G.   H.,  Cowley   Hill,  St.    Helens,    Lancasb 

Alkali  Manufacture  i 

Bramwell,  Samuel,  18,  St.  Ann's  Street,  Manchester,  Oil 

arid  Chemical  Broker. 
Branson,    I      W.,   Wynnebolme,    Par   Headingley,    Leeds, 

Pharmaceutical  '  bemi  t. 

el,    Broadmooi    <  bemioal    Works,    Ciudcrford, 

Gloucestershire,  '  liemisl  and  Managing  Partner. 


Chemist. 
Brierley,  J.   T.,   249,   Bolton  Road,  Chorley,  Lancashire, 

Analytical  Chemist. 
Briggs,  J.    Burnett,  Vauxhall  Soap  Works,   ti,  Blaekstock 

Street,  Liverpool,  Soap  Manufacturer. 
Briggs,  J.  F.,  c/o   Messrs.  Parry  and    Co.,   Madras,  India, 

Sugar  Works  Chemist. 
Briggs,  T.    Lynton,   357,  Madison  Street,  Brooklyn,  New 

York,  U.S.A.,  Technical  Chemist. 
Briggs,    W.,  4,  Erskine  Terrace,  Dundee,    Manufacturing 

Chemist. 
Briudley,  G.   F.,  c/o  The  Aluminium  Co.,  Lim.,   Oldbury, 

Birmingham,  Chemical  Engineer. 
Bristed,   John   (Journals) ;    c/o    Messrs.    Kemp    and    Co., 

Bombay,   India ;    and  (subs.)     H.   B.     Sleeman,    84, 

Leadenhall  Street,  E.G.,  Manager. 
Bristow,  G.  W.,  Worcester  House,  35,  Eastcheap,  London,. 

E.G.,  Chemical  Manager. 
Broadheiit,  IL,  c  o  Goodall,  Backhouse,  &  Co.,  Sovereign 

Street,  Leeds,  Chemist. 
Brock,  Arthur,  Messrs.  C.  T.  Brock  &  Co.,  South  Norwood, 

S.E.,  l1' ire  work  Manufacturer. 
Brock,   J.,    17,  Abercromby  Square,  Liverpool,  Chairman 

of  United  Alkali  Co.,  Ld. 
Brook,   G.    Bernard,    27,    Wostenholm    Road,    Sheffield, 

Analytical  Chemist. 
Brooke,   Edwd.,  Oakley   House,    Edgerton,   Huddersfield, 

Fireclay  Manufacturer. 
Brooke,  Wilton,  Ashville,  Stairfoot,  Barnsley,  Yoiks,  Manu- 
facturing Chemist. 
Brookes,  E.  A.,  31,  Bam  ford  Road,  Didsbury,   near  Mam- 

chester,  Analytical  Chemist. 
Hroom,  Wm.,  Muldiva,  North  Queensland,  Assayer. 
Broome,    F.    J.,    Holloway,    near    Matlock,    Derbyshire, 

Assayer. 
Brothers,  II.  E.,  Victoria  Institute,  Tunstall,  Stoke-on-Trent,. 

Analyst. 
Brotberton,  E.  A.,  Commercial  Buildings,  Leeds,  Ammonia 

Distiller. 
Brown,   Prof.    A.    Crura,    F.R.S.,  8,    Belgrave   Crescent, 

Edinburgh,  Professor  of  Chemistry. 
Brown,   A.   Selwyn,  Hayes  Street,    Neutral    Bay,    Sydney, 

N.S.W.,  Civil  Engineer. 
Brown,    Cesar      R.,     Anglo-Continental    Guano    Works, 

Victoria  Docks,  E.,  Works  Foreman. 
Blown,  1).,  93,  Abbey  Hill,  Edinburgh,  Chemical  Manu- 
facturer. 
Brown,    I).,    Donaghmore,    Tyrone,     Ireland,    Soap    Manu- 
facturer. 
Brown,  Edw.,    Russian    Steam   Oil   Mills,  22,   Kourlandsky 

Street,  St.  Petersburg,  Analytical  Chemist. 
Brown,  E.  W.,  43,  Elgin  Avenue,  Maida  Hill,  W. 
Brown,  G.  !•'..,  79,  Disraeli   Road,  I'utney,  S.W.,  Chemist  t» 

London  and  South  -Western  Railway. 
Brown,    II.,    Cannon    Brewery,    Watford,    Herts,    Brewing 

(  chemist. 

Brown,  Horace  T.,  P.R.S.,  52,  Nevcru  Square,  Kensington, 
s.W.,  Brewing  Chemist. 

Brown,  Dr.  J.  ( lampbell,  27,  Abercrombie  Square, Liverpool, 
Professor  of  Chemistry. 

Brown,  .1.  Henry,  c/o  Bowman,  Thompson,  ft  Co.,  Ld., 
Northu ieh,  Technical  Chemist. 

Brown,  Oiiphanl  A.,  Lennoxmill,  Lenoosttown,  N.B.,  Print- 
works Manager. 

Brown,  Beginald  l:  ,  [6,  Melbourne  I  toad,  Leicester,  Dyer'* 

(   lierni- 1 
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Brown,  Robt.)  Beech   Mount,  Winnington   Hill,  Northwich, 

Engineer. 
Brown,  R.  J.,  Technical  School,  Btoekport,  Principal. 
Brown,  T.,  The  Chemical  Works,  King's    Lynn,  Chemical 

Manufacturer. 
Brown,  W.  Aitcheson,  Tudor  Oil   Works,  Porl    Elizabeth, 

(  ape  ( olony,  South  Africa,  <  »il  Work-  Manag<  r 
Brown,   Walter,  c,'o  Jas.    II     Dennis  and    Co.,   Widnes, 

Assayer. 
Browning,  W.,  Broad  Oak,  Accrington,  (  alico  Printer. 
Bruce,  Geo.,  II,   New  Gravel  Lane,  Sbadwell,  E.,  Analyst 

and  Manager. 
Bruce,   Jas.,  The    Irish    Distillery,  Connswater,    Belfast, 

Ireland,  Distiller. 
Bruckmann,  G.  T.,  192,18th  Street,  Brooklyn,  N.Y.,  U.S.A., 

( Ihemical  Bngineei . 
Bmnner,  I!.,  Holly  Mount,  Tarboch  Road,  Huyton,  near 

Liverpool,  Chemical  Manufacturer. 
Brunner,  II.   Bertram,   Winnington  Old   Hall,  Northwich, 

<  hemist  and  Electrician. 
Brunner,   J.  F.    L.,   Winnington   Old    Hall,    Northwich, 

Cheshire,  <  Ihemical  Manufacturer. 
Brunner,  J.  T .,  M.l'..  Druid's  Cross,  Wavertree,  Liverpool, 

( Ihemical  Manufacturer. 
Brunner,  Dr.   1'.,   29,  Fenney  Street,  Higher  Broughton, 

Manchester,  <  !hemist. 
Brunton,  J.   Dixon,   Wire   Mill,  Musselburgh,   N.B.,  Wire 

Manufacturer. 
Bryce,  John    Annan.    Messrs.   Wallace   Bros.,   8,   Austin 

Friars,  London,  B.C.,  Merchant. 
Bryce,  Thos.,  Tharsis  Mines,  Huelva,  Spain,  (  hemist. 
Bryce-Smith,  N.  J.,  Oakfield,  Barrow,  Whalley,  near  Black- 
burn, Calico  Printer. 
Buchan,  Alex.,  56,  Malmesb'ury  Road,  Canning  Town,  E., 

Chemist. 
Buchanan,  1).  G.,  Mount  Vernon  House,  Glasgow,  Analyst. 
Buchanan,  Jas.,jun.,  Caledonia  Foundry,  Brasenose  P.oad, 

Liverpool,  Engineer. 
Buchanan,  Joshua,  c/o  United  Langlaagte  G.  M.  Co.,  Box 

1048,  Johannesburg,  S.A.B.,  Analytical  Chemist. 
Buckley,     Edwin,    Beaver    Park,    Didsbury,    Manchester, 

Chemical  .Student. 
Budden,  E.  R  ,  11,  Furnival  Street, Holborn, B.C., Consulting 

Chemist. 
Bull,  Johannes  C,  Frith,  Kent,  Chemical  Engineer. 
Bullock,  J.  L.,  3,  Hanover  Street,  Hanover  Square,  London, 

W.,  Manufacturing  Chemist. 
Bumby,  II.,  C  0  Millom  and  Askam  Haematite  Irou  Co.,  Ld., 

A-kam-in-Furness,  Lancashire,  Ironworks  Manager. 
Bunker,  H.  E.,  1,  Deanley  Terrace,  1st.  Man's  Road.  New- 
ton Heath.  Manchester,  Technical  (hemist. 
Bunting,   W.   Lightfoot,  c/o  F.  W.  Ashton   &   Co.,  Hyde, 

uear  Manchester,  Calico  Printer. 
Burbridge,  Jas.,  India-rubber  Mills,  Tottenham,  N.,  India- 
rubber  Manufacturer. 
Burdekiu,    G.,  jun.,    Sutton   Lodge  Works,    St.    Helens, 

Chemical  Works  Manager. 
Burger,  Dr.  J.,  1,  Birch  Avenue,  Talbot  Road,  Oid  Trafford, 

Manchester,  Technical  Chemist. 
Burgess,  Geo.,  Golding  Davis  Works,  Widnes,  Chemist. 
Burgess,    Herbert,    0/0    Bevington    and    Sons.    Neckinger 
Mills,  Bermondsey,  S.E. ;  and  (Journals)  ll,Pendrell 
Road,  Brockley,  S.E.,  Dyer  and  Chemist. 
Burgess,  Herb.  E.,    16,  Bloomsbury  Street,  Loudon,  W.C., 

Chemist. 
Burgess,  Win.  T.,    1,  Ringley    Cottages,    Reigate,    Surrey, 

Analytical  Chemist. 
Burghardt,  Dr.  C.  A.,  Fern  Cottage,  Alderley  Edge,  Cheshire, 

Consulting  Chemist. 
Barnard,    R.,    Plymouth     Chemical     Works,     Plymouth, 

Chemical  Manufacturer. 
Burnet,  Henry  K.,   North    Biook  Vitriol  Works,  Bradford, 

Yorks,  Vitriol  Maker. 
Bumham,  J.  C,  Gunpowder  Factory,  Kirkee,  near    Poona, 

India,  Analytical  Chemist. 
Burn-Murdoch,  J.   V.,  Flnitree  House,   Pembroke,   South 

Wales,  Assayer. 
Barrel],    B.    A.,    5,    Mount    Preston.     Leeds,    Analytical 

Chemist. 


Burrougb,  Horace,  jun.,  1130,  Lafayette  Avenue,  Baltimore, 

Mel.,  U.S.A.,  Technical  Chemist. 
Burrows,  Edw.,  Belle  Vue  Road,  Low  Fell,  Gateshead-on« 

Tyne,  Alkali  Works  Manager. 
Burton,  P.,  2,  Green  Street,   Bethnal   Green,  E.,  Colour 

Manufacturer. 
Burton,  Wm.,  Clifton  Junction,  near  Manchester,  Potter'a 

( !hemist. 
Bury,  J,   H     Church   Chemical  Work-,  near   Accrington, 

( Ihemical  Manufacturer. 
Bush,  R.  A.,  20,  Artillery  Lane.   London,   E.C.,   Chemical 

Manufacturer. 
Bush,  Baron  W.    de,   20,    Artillery    Lane,   London,  E.C., 

( Ihemical  Manufacturer. 
Butler,  Paul,  Lowell,   Mass.,   U.S.A.,   Ammunition  Manu- 
facturer. 
Butler,  Samuel,  Compton,  Wolverhampton,  Brewer. 
Butler,    W.  W.,   The  Cedars,    Duchess    Road,   Edgbaston, 

Birmingham,  Brewer. 
Butterfield,  J.  C,  13,  Victoria  Street,  Westminster,  S.W., 

Analytical  Chemist. 
Butterfield,  W.  J.  A.,  Beckton,  E.,  Analytical  Chemist. 
Butt,    E.    N.,    77,    Hamilton    Terrace,    Maida   Vale,    W., 

Pharmaceutical  Chemist. 
Buttfield,  Horace  V.,  13,  Wellington  Road,  Bush  Hill  Park, 

Knfield,  N.,  Chemical  Demonstrator. 
Byard,  A.  G.,  c'o  Burt,  Boulton,  and  Heywood,  Apartado8, 

Bilbao,  Spain,  Technical  Chemist. 
Byrom,   T.    H.,    Laboratory,  Wigan  Coal   and    Iron   Co., 

Wisan,  Analytical  Chemist. 
Bythway,  M.,  43,  Lloyd  Street,  Albert  Street,  Manchester, 

Drysalter. 


Cabot,  Godfrey  L.,  82,  Water  Street.  Boston,  Mass.,  U.S.A., 

Chemist. 
Cadett,   Jas.,   Ashtead,   Surrey.    Photographic    Dry    Plate 

Maker. 
Caines,  G.  S.  A.,  7,  Rochester   Terrace,  Camden   Road, 

London,  N.W.,  Analytical  Chemist. 
Caldecott,  Wm.  A.,  Box  101.  Barberton,  S.A.R.,  Chemist. 
Oalderwood,  J.,    Gowanlea,    Spencer  Park,  Wandsworth, 

S.W. ;    and    Price's    Patent    Candle    Co.,    Battersea, 

Candle  Manufacturer. 
Caldwell,   Alfred   S.,   Greenfield   Lodge,   Lasswade,   Mid- 
lothian, N.B.,  Paper  Maker. 
Caldwell,  Wm.,  Murray  Street,  Paisley,  N.B.,  Drysalter. 
Calkin,  Wm.  S.,    Johnsonburg  Quay   P.O.,   Pa.,   U.S.A., 

Paper  Pulp  Works  Chemist. 
Cameron,    Alex.,     Agricultural    Laboratory,     4,    Lombard 

Court,  E.C.,  Analytical  Chemist. 
Cameron,  Jas.,   c/o  The  British  Explosives  Syndicate,  Ld., 

Pitsea,  Essex,  Chemist. 
Cameron,  Peter,  Bath  Bridge  Colour  Works,  Bristol,  Colour 

Works  Manager. 
Cammack,  J.,  8,  Salisbury  Street,  St.   Helens,  Technical 

Chemist. 
Campbell,  Andrew,  c/o  Burmah   Oil  Co.,   Ld.,  Rangoon, 

Burmah,  Analytical  Chemist. 
Campbell,  Archibald,  42,  Whittaker  Road,  Upton  Park,  E., 

Technical  Chemist. 
Campbell,   Colin    M.,   c  b  Long    &    Robertson,    Habana, 

Mackay,  Queensland,  Colour  Chemist. 
Campbell,  John,  118,  Warren  Street,  New  York  City,  U.S.A., 

Dye  Manufacturer. 
Campbell,    Jno.  D.,  10,  St.  Mary   Axe,  London,  E.C.,  Oil 

Merchant. 
Candlish,    J.    J.,    Bottle    Works,    Seaham   Harbour,  co. 

Durham,  Glass  Manufacturer. 
Candy,  F.   Pullen,  56,  Nightingale  Lane,   Balham,  S.W., 

Engineer. 
Cannon,  J.   C.;   70.   Ham   Park    Road,   Forest    Gate,    E., 

Analyst. 
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Cannon,  M.,  Beaufby's  Chemical  Works,  Lavender  Hill, 
London,  S.W.,  Vinegar  Works  Manager. 

Canziani,  Enrico,  3,  Palace  Green,  Kensington,  W.,  Civil 
Engineer. 

Carden,  Albert    J.,  Lea   Valley  Distillery,   Warton   Road, 

Stratford,  E.,  Distiller, 
Carey,  Arthur,  Browside,  Gateacre,  near  Liverpool,  Chemist. 
Carey,  E.,   Browside,   Gateacre,  nef.r  Liverpool,  Chemical 

.Manufacturer. 
Carney,  W.  E.,  c'o  Selopis  and  Co.,   31,  Via  Aosta,  Torino, 

Italy,  Works  Chemist. 
Carlile,  T.,  23,  West  Xile  Steet,  Glasgow,  Chemical  Manu- 
facturer. 
Carmichael,  H.,    12,  Post  Office  Square,    Boston,    Mass., 

U.S.A.,  Analytical  Chemist. 
Carmody,  Prof.  Patrick,  Government  Laboratory,  Port  of 

Spain,  Trinidad,  Analytical  Chemist. 
Caro,  Dr.  H.,  Mannheim,  German}-,  Technical  Chemist. 
(  arpenter,  C.  C,  Gas  Works,  Bridge  Foot,  Vauxhall,  S.E., 

Civil  Engineer. 
Carpenter,  H.    S.,    Beckingbam    House,   Weighton    Road, 

Anerley,  S.E.,  Insurance  Broker. 
Carpenter,  R.  F.,  Bent  Terrace,  Prestwich,  near  Manchester, 

Alkali  Works  Inspector. 
Carruthers,  J.  G.,  Burnbrae  House,  Milngavie,  N.B.,  Dye- 
works  Manager. 
Carswell,    Thos.    R.,    5,    Borough    Road,    London,    S.E., 

Analyst  and  Teacher  of  Chemistry. 
Carteighe,    M.,    180,    New    Bond    Street,    London,    W., 

Pharmaceutical  Chemist. 
Carter,  W.  C,  19,  Short  Strand,  Belfast,  Ireland,  Analytical 

Chemist. 
Carulla,  F.  J.  R.,    84,  Argyll   Terrace,   Derby,   Chemical 

Manufacturer. 
Carulla,  F.  M.,  Apartado  689,  Buenos  Ayres,  Argentina; 

and  (Journals)  84,  Argyll  Terrace,  Derby,  Gunpowder 

Manufacturer. 
-••,  W.  T.,  7,  Cedar  Street,  New  York,  U.S.A.,  Chemist. 
Castner,  Hamilton   Y.,  c  o  The  Aluminium  Co.,  Ld.,  Old- 
bury,  Birmingham,  Chemical  Engineer. 
Cawley,  G.,  29,  Great  George  Street,  Westminster,   S.W., 

Chemical  Engineer. 
Cawley,  J.,    278,   Passaic    Street,    Newark,   N.J.,    U.S.A., 

Analytical  Chemist. 
Chadwick,  L.  N..   30,  Avonmore  Gardens,  Kensington,  W.. 

Crape  Works  Manager. 
Chadwick,  Walter  M.,  24,  West  3rd  Street,  Bayonne,  N.J., 

U.S.A.,  Chemical  Works  Man;; 
Chaloner,  G.,  30,  Weston  Park,  Crouch  End,  N.,  Chemical 

lecturer. 
Chaloner,    G.    W.,    Niagara    Works,    Eagle    Wharf    Road, 

London,  X.,  Chemical  Manager. 
Chance,  A.  M.,  Laarnside,  Edgbaston,  Birmingham,  Chemical 

Manufacturer. 
Chance,  J.  E.,   .01,  Prince's  Gate,  London,  S.W.,   Chemical 

Manufacturer. 
Chandler,  Dr.   C.   P.,  School  of  Mines,   Colombia  Colli 

New  York,  Professor  of  (  hemistiy. 
Cbaaej,  Harry,  29,  Chalcot  Crescent,  Regent's  Park,  N.W., 

J  eehnical  <  hemist. 
Chaplin,  Dr.  Edw.  M.,  SO,  Westgate,  Wak.  tield,  Forks, 

Ana'ytical  (  he-mi-t. 

Chapman,  a  if.  C,  23,  Boston  Buildings,  Gower  Street 
Station,  London,  N.W.,  Analytical  Chemist. 

Chapman,  S .,  '■•<),  Mark  Lane,  E.C.,  Chemical  Manufacturer. 
(  harlier,    Andrew,  107,    J'.readalliane   Terrace,    Hill   Street, 
Glasgow,  General  Manager  and  Chemist. 

Chase,  B.  L.,  155,  East  Main  North  Adams,  \i 

i    B.A.,  Professor  of  <  Chemistry. 
Chatard,  Dr.  T.  M.,  1410  (,.  Basal,   Washington,  D.C., 

I '.S..V.  <  hemical  Engineer. 
Cheney,  J.  P.,  <■  <>  CTheney  Bros.,  South  Manchester,  Conn., 

i  .S.A.,  Silk  Manufacturer's  Chemist. 
<  keyae,  A.  M.,  c  o  M>         Borgoyne,  10,  (  oleman  wi  .  B.C., 

Analytical  <  foemiit. 

on,  A    l  ,  Ljndum  House,  Lincoln  Street,  Leloostar, 

Ifanofactoring  Chemist. 

;.e,.j.  .\  ,  The   Laboratory,  fi  H  ion, 

W.<  '  .tit  ( 'hen 


Chorley,  Jno.   C,  85,  Haverstock   Hill,    N.W.,   Analytical 

Chemist. 
Christie,  J.,  Levenfield,  Alexandria,  N.H.,  Dyer  and  1'iin' 
Christy,    Thos.,    Malvern    House,    Sydenham,    S.E.  ;    and 

25,  Lime  Street,  Loudon,  E.C.,  Chemical  Botanist. 
Chrystal,    W.    J.,    Shawfield    Works,    Rutherglen,     near 

Glasgow,  Chemical  Manufacturer. 
Church,   Professor   A.  IL,    E.R.S.,  Shelsley,  Kew,  Surrey, 

Professor  of  Chemistry  in  the  I'oyal  Aeadenn  . 
Church, Elihu  D.,  jun.,  c/o  Church  and  Co.,  3G,  Ash  Street, 

Brooklyn,  N.Y.,  U.S.A.,  Soda  Manufacturer. 
Clanahan,  11.   C,  88,  King  Street,  Manchester,   Chemica 

Merchant. 
Clapp,  Ralph  R.,  e/o  Standard  Ammonia  Co.,  Ld.,  Iceland 

Wharf,  Old  Ford,  E.,  Ammonia  Works  Manager. 
Clappcrton,    J.,   jun.,    25,    Queen    Square,    Regent    Park, 

Glasgow,  Analytical  Chemist. 
Clark,  Dr.  Franklin   S.,  527,  Madison   Avenue,  New   York 

City,    U.S.A. ;    and    (Journals)     Southern    Chemical 

Works,    Wilmington,    N.C.,    U.S.A.,    Manufacturing 

Chemist. 
Clark,  Dr.  J.,  138,  Bath  Street,  Glasgow,  Analytical  Che- 
mist. 
Clark,  R.   Ingham,   3,  Albert  Hall   Mansions,  Kensington 

Gore,  W.,  Manufacturer. 
Clarke,    Arthur,    St.    Ann's    Hill    Factory,    Nottingham, 

Bleacher  and  Dver. 
Clarke,  C.  Goddard,  Ingleside,  Elm  Grove,  Peckham,  S.E., 

Drysalter. 
Claudet,   A.   C,    6,   Coleman   Street,   London,   E.C. ;   and 

(Journals  to)  9,  Daleham  Gardens,  Hampstead,  N.W., 

Metallurgist. 
Claudet,  F.  G.,   6,  Coleman  Street,  E.C. ;  and  (Journals) 

3,  Manor  Rise  Terrace,  Dulwich,  S.E.,  Assayer  and 

Metallurgist. 
Claus.  C,  c  'o  Francis  Arding,  5,  Jeffrey  Square,  London, 

E.G.,  Chemical  Engineer. 
Clans,   Carl   F.,    jun.,    Waunarlwydd    House,    Gowertou, 

South  Wales,  Electrolytical  Chemist. 
Claus,  Wm.  H.,  24,  Egerton  Road,  Fallowfield,  Manchester, 

Manufacturing  Chemist. 
Clayton,  E.  G.,  Chemical  Laboratory,  43  &   44,  Holbom 

Viaduct,  London,  E.G.,  Analytical  Chemist. 
Clayton,  J.  W.,  Beutfield,  Alma  Road,  Aigburth,  Liverpool, 

Pharmaceutical  Chemist. 
Clayton,    Robt.    IL,    702.    Rochdale    Road,    Manchester, 

( Ihemist. 
Clementson,   II.,  c/o  Columbus  Distilling  Co.,  Greenpoint 

Avenue,  Brooklyn,  N.Y.,  U.S.A.,  Distiller, 
denies,  J.  II. ,  Cheriton,  Chelston,  Torquay. 
Cleminshaw,  E.,  Alkali  Works,  Oldhury,  near  Birmingham, 

Technical  Chemist. 
Clemons,    G.   II. ,  Cudbear   Street,  Hun-let    Road,   Leeds, 

Dye  ware  Manufacturer. 
Clerk,  Dugahl,  Driffold  Villa,  Sutton  Coldfield,  near  Bir- 
mingham, Engineer. 
Cliff,  J.,  Nisbet  Hall,  Fulneck,  Leeds,  Firebrick  .Maker. 
Cliff,  Stephen,  Wortley,  near  Leeds,  Firebrick  Maker. 
Clifton,  C.  I).,  Royal  Oak  Brewery,  Stockport,  Brewer. 

Cloud,  T.    C.,  Wallaroo    Smelting  " Works,  Wallaroo,    South 

Australia,  Metallurgist  and  Manager. 

Clowes,  Dr.  V.,  University  College,  Nottingham,  Professor 
of  Chemistry. 

(  lowes,  C  A  ,  oTeedham  Market,  Suffolk,  Brewer  and 
Maltster. 

Clntton,  J.  H.,  Goring  Villas,  Bnrry  Port,  R.S.O.,  Car- 
marthenshire, Assayer. 

Coats,  Jno.  T.,  91,  Broughton  Street,  Edinburgh,  Manufac- 
turing Chemist. 

Cobb,  Jno.  W.,  Farnley  Iron  Co.,  near  Leeds,  [ronworks 

(  hemist . 

Coblentz,  Dr.  Virgil,  College  of  Pharmacy,  1 15,  West  68th 

Street,  N.w  Fork,  i   n  \  ,  Chemical  Lecturer. 
Cochrane,  Chas.,  Green  Howie,  Pedmore,  near  Stourbridge, 

[ron  master, 
Cockrell,  I    Gordon,  17,  Grosvenoi  Chambers,  Manchester, 

<  til  Manufacture! , 

•  ill,   p,  de  G.,    Borai    Works,*  Old  Swan,   Liverpool, 

Technical  <  'hemist. 
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;.well,  W.  B.,  Syracuse,  New  York,  U.S.A.,  <  hemical 

Engineer. 
Cohen,  or.  J.,  Yorkshire  College,  Leeds,  Analytical  Cbo« 

mist. 
Coker,    Ernest    0.,   ELM.   Patent   Office,   Chanccrj    Lane, 

W  c  ,  Examiner  of  Patents 
Colby,  Albeit  L.,c  o  Bethlehem  [ron  Co.,  South  Bethlehem, 

Pa.,  U.S.A.,  Metallurgical  Engineer. 
Colby,  W.  H.,  Carrcg-wen,  Aberystwith,  Analytical  Che- 

misl 

Colefax,    l>r.    Arilmr,    26,   Ashgrovo,    Bradford,     forks, 
Barrister-at-Law. 

Coleman,   .las.    H„    Hurley    House,   Carlton,    Nottingham, 

Analytical  ( Ihemist. 
Coleman,  W.  II.,  9,  Lloyd  Bead,  Hast  Ham,  Essex,  Tar 

Works  Chemist. 
Colin, Theodore  P.,  P.O.  Box  393,  Pittsburgh, Pa.,  U.S.A., 

( Chemical  Engineer. 
Collens,  E.,  Vinegar  Works,   Stourport,    Worcestershire, 

Vinegar  Works  Manager. 
Collett,  J.    iM.,  Guy's  Cliff,   Wotton,   Gloucester,   Chemical 

Manufacturer. 
Collin,  Dr.  C.  A.,  Ferguslie  Thread  work  8,  Paisley,   N.l>., 

Textile  Chemist. 
Collins,  H.  S.,  c/o  Davy,  Yates,  and  Hicks,  04,  Talk  Street, 

Southwark,  8.E.,  Analytical  Chemist. 
Collins,  J.   II.,  14 — 15,  Broad  Street  Avenue,  London,  E.G., 

Technical  Chemist. 
Collins,   W.    Hepworth,   14    &    15,    Bradford    Buildings, 

Mawdsley  Street,  Holton-le-Moors,  Analytical  Chemist. 
Collyns,  C.   S.   A.,  c/o  Mrs.  Stevens,  56,   Elm  Knw,  Leith 

Walk,  Edinburgh,  Chemist. 
Celman,  I)r.  II.  G.,  23,  Stirling  Boad,  Edgbaston,  Birming- 
ham, Analytical  Chemist. 
Colquhoun,  D.,  Maulesbank,   Carnoustie,    N.B.,    Chemical 

Works  Manager. 
Colquhoun,  Lewis,  Ardeer  Ironworks,  Stcvenston,  Ayrshire, 

N.B.,  Analytical  Chemist. 
Colquhoun,  W.,  St.  Mary's  Chambers,  Cardiff,  Engineer. 
Colson,   A.,   Gas   Office,    Millstone   Lane,    Leicester,  Gas 

Engineer. 
Cohvell,  Walter  F.,  c/o  B.P.Clapp  Ammonia  Co.,  Cincinnati, 

Ohio,  U.S.,  Manufacturing  Chemist. 
Comer,  II.,    1,   Broadway,   New   York,   U.S.A.,    Creosote 

Works  Manager. 
Connor,  C.  C,  M.P.,  Notting  Hill  House,  Belfast,  Ireland, 

Chemist. 
ConradsoD,  Pontus  H.,  Great  Northern  Kailroad,  St.  Paul, 

Minn.,  U.S.A.,  Analytical  Chemist. 
Conroy,  Dr.  Jas.  T.,  Woodstock,  New  Brighton,  Cheshire, 

Chemist. 
Constable,    W.     H.,     Hale    Bank,     Widnes,    Lancashire, 

Analytical  Chemist. 
Coode,  J^  Charles,  19,  Freeland  Koad,  Ealing,  W.,  Civil 

Engineer. 
Cook,  E.  Rider,  East  London  Soap  Works,  Bow,  London, 

E.,  Soap  Manufacturer. 
Cook,  II.  J.,  East  London  Soap  Works,  Bow,  London,  E., 

Soap  Manufacturer. 
Cook,  Jas.  Williams,  30,  Burv  Street,  St.  Mary  Axe,  B.C., 

Dyer. 
Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire,  Iron- 

founder. 
Cook,    Wm.     Marty n,    29,    Highbury    Hill,   Loudon,    N., 

Analytical  Chemist. 
Cooke,  Arthur  W.,  Analytical  Chemist. 
Cookson,  Jas.  II.,  Stanley,  near  Wakefield,  Alum  Manufac- 
turer. 
Cookson,  N.  T.,  Newcastle-on-Tync,  White  Lead  Manufac- 
turer. 
Coomber,   Thos.,   40,   Clarendon    Boad,   Redland,  Bristol, 

Chemical  Lecturer. 
Cooper,   A.,  North-Eastern  Steel  Co.,  Middlesbrough-on- 

Tees ;   and   (Journals)    Erdely,   Middlesbrough,  Steel 

Works  Manager. 
Cooper,  H.  P.,  2,  New  North  Boad,  Hoxton,  N.,  Manufac- 
turing Chemist. 
Cooper,    Harry  J.,   Drinagh,   Wexford,   Ireland,   Cement 

Manufacturer. 


Cooper,  Walter  J.,  c/o  South    Wales  Cement   Co.,  Penarth, 

Cardiff,  Cement  Works  Manager. 
Corbet  t,  .Jno.,  M.I'.,   Impney,   Droitwicb,  Worcestershire, 

Salt  Manufacturer. 
Corboulil,  Wm.  H.,  Coolgardie,  West  Australia,  Assayer. 
Corcoran,  Bryan,  81,   Mark  Lane,  London,  B.C.,  Chemical 

Engineer. 

Cordner-James,  J.  H.,  14,  Sherborne   Lane,  King  William 

Street,  London,  E.C.,  Mining  Engineer. 
Cornet  t,  Jas.  P.,  Lord  Paper  Works,  Hylton,  near  Sunder- 
land, Paper  Maker. 
Cornish,    Vaughan,    1,    St.    James'    Terrace,    Winchester, 

( ihemical  Lecturer. 
Corpata  ix.  J.,  6,  Cliff  Villas,  Toller  Lane,  Bradford,  Yorks, 

Technical  Chemist. 
( 'onie,  David,  c/o  Nobel's  Explosives   Co.,    Ld.,   Polmont 

Station,  N.B.,  Technical  Chemist. 
Coste,  .1.  II.,  69,  Goswcll  Koad,  London,  E.C.,  Analytical 

Chemist. 
Cotterill,  Thos.,  The    Poplars,    West  Bromwich,  Chemical 

Agent. 
Cotton,    W.    Y.,     Hollywood    Boebuck,    Co.    Dublin,    Gas 

Works  Manager. 
Court,   I  ley  wood,   67,  Surrey   Street,  Sheffield,    Analytical 

Chemist. 
Cousins,     W.     J.,     11    and    12,    Southampton    Buildings, 

Chancery     Lane,     W.C.,    Consulting     Chemist    and 

Director. 
Cowan,  W.  J.,  77,  Trinity  Koad,  Wood  Green,  N,  Fine 

Colour  Manufacturer. 
Coward,  Percy,  68,  Brundrett's  Koad, Chorlton-cum-Hardy, 

Manchester,  Chemist. 
Cowburn,   W.  H.,  Sutton   House,  Ashley  Road,  Bowdon, 

Cheshire,  Chemical  Merchant. 
Cownley,  A.  J.,   13,   Fenchurch  Avenue,   London,   E.C., 

Analytical  Chemist. 
Cowper,  C.  E.,  6,  Great  George  Street,  Westminster,  S.W., 

Civil  Engineer. 
Cowper-Coles,  Sherard  Osborn,  16,  Adam  Street,  Manchester, 

Square,  W.,  Metallurgical  Manufacturer. 
Cox,  Robt.,  c/o  Messrs.  J.  and  G.  Cox,  Gorgie,  Edinburgh, 

Gelatine  Manufacturer. 
Coxe,  Eckley  B.,  Drifton,  Luzerne  Co.,  Pa., U.S.A..,  Mining 

Engineer. 
Crabb,  W.,  Border  Counties  Chemical  and  Manure  Works, 

Silloth,  Cumberland,  Chemical  Manufacturer. 
Craig,   G.,  Lugar  Iron  Works,  Cumnock,  N.B.,  Technical 

Chemist. 
Crake,  Wm.,  Dresden  Terrace,    Bawtry   Road,  Attercliffe, 

Sheffield,  Analytical  Chemist. 
Craven,  Chas.  E.,  Hawthorne  Cottage,   White  Cote    Hill, 

Bramley,  near  Leeds,  Dyer. 
Craven,  Jno.,  jun.,  Smedley  Lodge,  Cheetham,  Manchester, 

Chemist. 
Craw,  John,  15,  Cadogan  Street,  Glasgow,  Dry-salter. 
Crawford,    D.,   Langdale's   Chemical    Manure   Co.,    Lim., 

Mushroom,  Newcastle-on-Tyne,  Manager. 
Crawford,   D.,    Kersal  Vale    Works,   Higher    Broughton, 

Manchester,  Dyer  and  Printer. 
Crawley,  Arthur  H.,  205,  Westminster  Road,   Liverpool, 

Analytical  Chemist. 
Crawshaw,  E.,  25,  Tollington  Park,  London,  N.,  Dye  Mer- 
chant. 
Crenshaw,    S.    D.,   Crenshaw    Building,    Richmond,  Va., 

U.S.A.,  Chemical  Manufacturer. 
Cresswell,    C.    G.,    Ermyngarth,   Ashtead,   Surrey ;    and 

9,  Bridge  Street,  Westminster,  S.W.,  Chemist. 
Cresswell,  C.  N.,  1,  Hare  Court,  Temple,  E.C.,  Barrister-at- 

Law. 
Crichton,  Donald  G.  (Journals),  Nundle,  via   Tarn  worth, 

New  South  Wales ;  (subs.)  Logan  Bank,  Cupar  Fife, 

N.B.,  Analytical  Chemist. 
Criper,   Wm.   R.,  Cossipore  Chemical  Works,  Cossipore, 

Calcutta,  India,  Manufacturing  Chemist. 
Crippin,  Wm.,  The  Hollies,  Eccles,  Manchester,  Dyer. 
Critchley,  C.  A.,  Victoria  Works,  St.  Helens,  Lancashire, 

Colour  Manufacturer. 
Crompton,  Percy  R.,  Dcarden's  House,  Bury,  Lancashire, 

Paper  Maker. 
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Cronquist,    A.     Werner,     Royal     Wharf,     Skeppsholmen, 

Stockholm,  Sweden,  Technical  Chemist. 
Crookes,  W.,  F.R.S.,  7,  Kensington  Park  Gardens,  Notting 

Hill,  London,  W.,  Analytical  Chemist. 
Crosfield,  A.  L.,  Casino  Ingles,  Minas  de  Uio  Tinto,  Huelva, 

Spain,  Analytical  Chemist  and  Assayer. 
Cross,    C.    F.,    4,    New    Court,    Lincoln's    Inn,    London, 

W.C.,  Analytical  Chemist. 
Crossley,  Dr.  Arthur  W.,  The  Owens  College,  Manchester, 

Organic  Chemist. 
Crossley,  Atkinson,  The   Scarlet  Ferric   Oxide   Co.,  Taly- 

wain,  near  Pontypooi,  Chemist. 
Crossley,   L.,  Beachwood,   Arnside,  Carnforth,  Analytical 

Chemist. 
Crossman,  Tom,  Albion  Brewery,  Coldhurst  Street,  Oldham, 

Brewing  Chemist. 
Crow,    Dr.  J.   K..  23,   Vanburgh   Hill,    Blackheath,    S.E., 

Technical  Chemist. 
Crow,  Henry  W.,  Abbey  Creek  Wharf,  West  Ham,  E.,  Tar 

Distiller. 
Crowder,  W.,  271,  Evering  Road,  Upper  Clapton,  London, 

N.,  Manure  Works  Manager. 
Crowther,  Edw.,  Woodland  Dyeworks,  Headingley,  Leeds, 

Dyer. 
Crowther,  Horace  W.,  21,  Beeches  Road,  West  Bromwich, 

Technical  Chemist. 
Crowther,    W.  M.,    Field   House,    Gomersal,    near   Leeds, 

Manufacturing  Chemist. 
Crumbie,  W.    D.,   146,  Washington  Street,  East   Orange, 

N.J.,  U.S.A.,  Analytical  Chemist. 
Cullen,  Wm.,  Ardeer  Terrace,  Steveuston,  Ayrshire,  N.B., 

Chemist. 
Cuming,  James,  jun.,  Chemical  Works,   Yarraville,   Mel- 

hourne,  Australia,  Manure  Manufacturer. 
Gumming,  T.  A.,  Craiglea,  Causewayhead,    near  Stirling, 

N.B.,  Cotton  Dyer. 
Cunliffe,  E.  T.,  The  Parsonage,  Handforth,  near  Manchester. 
Cunliffe,  Jos.,  Kern  Mill,  Whittle-le-Woods,  near  Chorley, 

Lancashire,  Calico  Printer. 
Cunningham,     Edw.,     Milton,    Mass.,    U.S.A.,    Chemical 

Engineer. 
Cunningham,  II.   D.,   24,  Rood  Lane,  London,  E.C.,  Metal- 
lurgical Manager. 
Curphey,   W.    S.,   15,   Bute  Mansions,   Hillhead,  Glasgow, 

Alkali  Work*  Inspector. 
Curry,     W.    A.,    Giltbrook    Chemical    Works,    Awsworth, 

Notts,  Manager. 
Cusbman,  Allerton  8.,  Washington   University,  St.   Louis, 

Mo.,  U.S.A.,  Instructor  in  Chemistry. 
Cuthbert,  R.  M.,  27a,  Ashley  Place,  London,  S.W.,  Russia 

Hroker. 
Cathbertson,  Sir  J.  X,  29,  Bath  Street,  Glasgow,  Chemical 

Hroker. 
Cuthbertson,  William,  Caroline  Park,  Edinburgh,  Chemical 

Manufacturer. 


.   J.   C,   Soap    Works,    Putney,    London,  S.W.,  Soap 

Manufacturer. 
Dal<-,  Jas.,  \H2,   Lordship    Road,   Stoke   Efowington,   N., 

<  oppei  imith. 
Dale,  R.  S.,  l,  Chester  Terrace,  Chester  Road,  Manchest  r, 

'  bemieal  Mannfactarer 
Danietl,   Louis  C.   (Jotrrnals),   Boyal   Standard   Brewery, 

TsWIIIlll.  N'w   South    Wales;  and  CsiiIik. ;  e/o  W.  T. 

Allen   &  Co.,   182,   Qneen    Victoria   Street,   London, 
I.e.,  Brewer. 

Darby,  J.  H.,  Pen-y-Oarfh,  near  Wrexham,  [ronmastCT. 

Darting,  O.  A.,  e/o  Bobinson  Gold  liming  Co.,  Bos  L024, 

Jobanot  A.K.,  Metallurgical  '  bemist. 

Darting,  W.  II  ,  136,  Oxford  street,  Uanehester,  Analytical 
Cto  a 
port,  Ui    I'.   V.,  if,  l,  Tremotri   Street,  Boston,  lis 

I  onsulting,     Sanitary,     and     Toxieological 

'     lietfll-l. 


Davidson,  J.  E.,  40,  Percy  Gardens,  Tynemeuth,  Chemical 

Manufacturer. 
Davidson,  R.,  c/o  Fiji   Sugar  Co.,  Tamanoa,  Navua  River, 

Fiji,  Sngar  Works  ( Iheraist. 
Davidson,  Richard,    15,  Lilybank   Road,  Dundee,  Oil  Mer- 
chant's Clerk. 
Davidson,  R.  II.,  c/o  United  Alkali  Co.,  Ld.,  Golding  Davis 

Works,  Widnes,  Analytical  Chemist. 
Davies,    G.    W.,    8,    Spring    Hill,     Stockport,     Chemical 

Lecturer. 
Davies,  M.  Lloyd,  Mayfield,  Norman  Road,  Runcorn,  Alkali 

Works  Manager. 
Davies,  W.  E.,  Beaumaris,  R.S.O.,  North  Wales,  Limestone 

Quarry  Manager. 
Davis,  A.  R.,  Lynton,  Wellington  Road  North,  Stockport, 

Analytical  Chemist. 
Davis,  Chas.,  3,  Leitrim  Terrace,  High  Street,  East  Dam,  E., 

Analytical  Chemist. 
Davis,  Fred.,  26-28,  Newington  Causeway,  London,  S.E., 

Analytical  and  Consulting  Chemist. 
Davis,  G.  E.,  Kersal  House,  Higher  Broughtou,  Manchester, 

Chemical  Engineer. 
Davis,  Herbert  J.,  255,  West  "1st  Street,  New  York,  U.S.A., 

Merchant. 
Davis,  H.  W.,  Government  Laboratory,  Somerset  House, 

W.C.,  Analytical  Chtmist. 
Davis,   T.  Sebastian,  199,  South  Lambeth  Road,  London, 

S.E.,  Vinegar  Works  Chemist. 
Davis,  W.  Walley,  jun.,  c/o  Crozer  Iron  Co.,  Roanoke,  Ya., 

U.S.A.,  Analytical  Chemist. 
Dawson,  B.,  York   House,   Malvern  Link,  Worcestershire, 

Engineer. 
Dawson,  C.  A.,  Holly  Bank,  Frodsham,  Cheshire,  Technical 

Chemist. 
Dawson,  Jas.,  27,  St.  Vincent  Place.  Glasgow,  Drysalter. 
Dawson,  Jno.,  Silver  Street  Colour  Works,  Mold  Green, 

Huddersfield,  Dye  Manufacturer. 
Dawson,    W.    Haywood,    British    Alizarin    Co ,    L'inited, 

Silvertowu,   Victoria  Dock,  E. ;  and  (Journals),    135, 

Herbert  Road,  Woolwich,  S.E.,  Technical  Chemist. 
Deacon,  II.   W.,   Appleton   House,   Widnes,  Alkali  Manu- 
facturer. 
Deakin,  E.,  Belmont  Bleach  and  Dyeworks,  near  Bolton,  Dyer. 
Deakin,  H.,  Ryecrolt  Dyeworks,  Belmont,  near  Bolton,  Dyer. 
Dearden,    Thos.,    12,   Hey  wood   Street,    Bury,    Lancashire, 

Technical  Chemist. 
Deaville,  B.,   Dyson   Green  Works,   Nottingham,  Manufac- 
turing Chemist. 
De  Clerck,  Maurice,  Heule-lez,  Courtrai,  Belgium. 
Deering,    W.    II.,    Chemical    Department.    Royal    Arsenal. 

Woolwich,  S.E.;  and  (Journals)   Endsleigh,  Glenluce 

Road,  We-tcombe  Park,  S.E.,  Analytical  Chemist. 
Delahaye,   Philibert,   65,   Rue   de    Provence,    Paris,    Gas 

Engineer. 
Dempsey,Geo.  C,  165,  Market  Street,  Lowell,  Mass.,  U.S..A  . 

Chemist. 
Deniuth,    Dr.   L.,   Wharfdale,   Church    Road,   Edgbaston, 

Birmingham,  Tar  Distiller. 
Deni-on,  Joseph   R.,  l,  Park   View  Terrace,  Manningham, 

Bradford,  Analytical  ( Ihemist. 
Derrick,  Wm.  II.,  c/o  The  Pahang Corporation  Ld., Kuantan, 

vi:'i  Singapore,  S.S.,  Mining  Engineer. 
De  Veiling,  F.  W.,  Upper  Board  School,  Beckmondwike, 

forks,  Head  Master  and  Science  Lectnrer. 
Devey,  A.  C, c/o  La  Soci&e*  Hermite,  4,  Rue  Drouot,  Pari-, 

Bleaching  Engineer. 
Dewar,  Prof.  J.,  I   lis.,  Royal  Institution,  Albemarle  Street, 

W.  (for  .loin  rials;  ;   and   I,  Scroope  Terrace,  (  'a  in  bridge. 

Professor  of  Chemistry  and  Physics. 
Dewar,  .Jno.  a.,  Melrose  House,  Perth,  N.B.,  Distiller. 
Dewey,   Pred    P.,  621,  F.  Street   Northwest,  Washington. 

I><  ..  U.S.A.,  Metallurgist 
De  Wilde,  Prof,  P.,  839,  Avenue  Louise, Brussels,  Belgium, 

Professor  of  Chemistry . 
Dey,  Preo  Rail,  i,  Beadon  Street,  Calcutta,   Manufacturing 

(    helill-t 

Dibdin,  W.  .1.,  London  County  Council,  40,  Craven  Street, 
London,  S.W. j  and  (Journals)  Mayfield,  Grange 
Road,  Sutton,  Surrey,  Analytical  Chemist. 
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Dick,   A..   Hit,   Cannoo   Btreet,  London,  E.G.,  Chemical 
Bngtneei . 

Dickrrson,   i      &.,    15,   Wall   Btreet,    New  ifork,   U.8.A., 

Lawyer, 
Dickinson,    A.    J.,   Heptane  Tar   and   Chemieal    Works, 

Deptford,  London,  S.E.,  Tai  Distiller. 
Diokson,  Jno.,  54.  Brown  Btreet,  Broomielaw,  Glasgow,  Oil 

Merchant. 
Oleslel,    Win..   77,   William    Bl  ew    Pork,    I    8.A., 

Dustuff  Importer. 
Dittrion,  Jaliua  C.,  Ozone   Manufacturing  Co.,  47,  Liberty 

Street,  New  fork,  l    B.A.,  Chemist. 
Divers,  Dr.  lv,  F.R.8  .  Hongo,  Tokyo,  Japan.  Professor  of 

(  In  mistry. 
Dixon,  Prof.  Harold  B.,  b'.R.S., Owens (  ollege.Mancl 

Professor  oft  ihemistrj . 
Dixon,  Jos.,  Spring  ( trove,  ni  ar  Sheffield,  Paper  Maker. 

Dix M.   T.,    P.O.    Boi    1816,   Johannesburg,    S.A.R., 

Metallurgical  <  Ihemist. 
Dixon,   Win..  102,  Spring  Street,  Bury,  Lancashire,  Works 

Maaagei 
Dixon.  William,  3,   Belle   Vue  Park,  Sunderland,  Science 

Master. 
Dixon,  W.    Hcpworth,    Wingfield,    Wanstead,    l    ,   Match 

\\  in  ka  Manage] . 
Dobb,    Thos.,    Andre)    Cottage,    Union     Boad,    Sharrow, 

Sheffield,  Pharmaceutical  Chemist. 
Dubbie,    Dr.   J.  J.,   University    College   of  North  Wales, 

Bangor,  Professor  of  Chemistry. 
Dobbin,    Dr.   L.,   Chemical  Laboratory,  University,   Edin- 

burgb,  Professor  of  Chemistry. 
Doibl,  A.  J.,  River  View,  Belvedere.  Kent,  Oil  Befiner. 
Dodd,   Arcbelaus,    185,   Coleman   Street,    Whitmorereans, 

Wolverhampton,  Electro  Chemical  Foreman. 
Dodd,  W.  K.,  Dunsmure  Boad,  Stamford  Hill,  W.,  Chemical 

Works  Manager. 
Doherty,     Daniel,     Inland     Revenue,     Hailshain,    Sussex, 

Analytical  Chemist 
Doidge,  H.,  6,  Beech  Avenue.  Sherwood  Rise,  Nottingham 
Domeier,  A.,  13,  St.   Mary-at-Hill,  London,  E.G.,  Chemical 

Merchant. 
Donald,  George,  Arnold  Printworks,  North  Adams,  Mass., 

U.S.A.,  Printworks  Chemist. 
Donald,  Jas.,  5,  Queen's  Terrace,   Glasgow,   Manufacturing 

Chemist. 
Donald,  Samuel,  Corporation  Gasworks,  Dundee,  Analytical 

( ihemist. 
Donald,  W.,  Saltcoats,  N.B.,  Analytical  Chemist. 
Donald,  W.  J.  A.,  40,  Lilybank  Gardens,  Glasgow,  Chemical 

Manufacturer. 
Doolittle,   Orrin    S..    130,    North  5th    Street,    Heading,  Ha., 
U.S.A.,  Chemist  and  General  Storekeeper,  Philadelphia 
and  Reading  Railroad. 
Doran,  Robt.  E.,  Chemical   Department,    Queen's  College, 

Cork,  Ireland,  Chemical  Demonstrator. 
Dorc,    Jas.,    Copper    Works,   High    Street,   Bromley-by- 

Bow.  E..  Distiller's  Engineer. 
Dott,    I).  B.,  c,o  Duncan,  Flockhardt,  &  Co.,  104.  South 

Canongate,  Edinburgh,  Analytical  Chemist. 
Dougall,  A.,  27,  Beverley  Road,  Hull,  Gas  Engineer. 
Dougall,  Archibald,  Gasworks,  Kidderminster,  Gas  Engineer. 
Douglas,    Loudon   M.,    112,  Tooley   Street,   London,   S.E., 

Chemical  Manufacturer. 
Douglas,   William,  Diamond  Plantation,   Demerara,   Sagar 

Cheini-t  and  Engineer. 
Doultou,    Sir    Henry,    Lambeth    Pottery,    London,    S.E., 

Totter. 
Dowling,    Edmund,    83,    Cable    Street,    London,    E.,    Oil 

Merchant. 
Down,    F.    J.,    28,    Victoria    Road,    Old    Charlton,    S.E., 

Electrical  Engineer. 
Down,    T.,    Tharsis    Copper   Works,     Cardiff,     Chemical 

Manufacturer. 
Dowson,  J.  Emerson,  3,  Great   Queen  Street,  Westminster, 

S.W.,  Civil  Engineer. 
Drake,  Chas.  A.,  Three  Mills  Distillery,  Brcmley-by-Bow, 

E.,  Brewer. 
Dreaper,   W.   P.,    15,   Prince's    Road,    Great    Yarmouth, 
Technical  Chemist. 


Drew,  DM  Lower   House  Printworks,  near  Burnley,  Calico 
Printer. 

Dreyfus,    Dr.    C,    Clayton    Aniline    Co.,   Limited,   Clayton, 
Manchester,  Dye  Manufacturer. 

Dreyfus,  S.,  Clayton  Aniline  Co.,  Ld.,  Clayton,  Manchester, 
<  ihemist. 

Driffield,  V.  ( '.,  Appleton,  Widnes,  Chemical  Engineer. 

Dro«n,  Thos.  M.,  Mass.  Iu-t.  of  Technology,  Boston,  Mass., 
U.S.A.,  Professor  of  Analytical  Chemistry. 

Drummond,  Hon.  G.  A.,  Montreal,  Canada. 

Dudley, Dr. G.  B.,  121'j,  12th Avenue,  Altoona,  Pa.,  U.S.A., 
Analytical  Chemist. 

Dudley,   Prof.    W.   L.,  Vanderbilt    University,    Nashville, 
Tenn.,  U.S.A.,  Professor  of  Chemistry. 

Dufton.  Arthur,    16.  St.  Margaret's   Terrace,  Horton,  Brad- 
ford, Teacher  of  Dyeing. 

Duffield,  Dr.   S.  P.,  Dearborn,   Wayne  Co.,  Mich.,    U.S.  \.. 
Health  Officer. 

Duggan.T.  R.,  Sunny  bank,  Vanbrugh  Hill,  Blackheath,S.E., 
Analytical  Chemist. 

Dukes,  T.    William,  P.O.  Box    210,  Johannesburg,  S.A.R., 
Merchant. 

Duncan,  Arthur   \Y.,  15,  Pern   Street,  Higher  Brought  on, 
Manchester,  Analytical  ( ihemist. 

Duncan,  J.,  9,  Mincing  Laue,  London,  E.G.,  Sugar  Befiner. 

Dunlop,   Robt.,    Stanrigg  Oil    Works,    Airdrie,    N.B.,    Oil 
Works  Manager. 

Dunn,   Fred.,    306,    Flinders    Lane,    Melbourne,    Victoria, 
Analytical  Chemist. 

Dunn,  J.,   53,  Brown   Street,  Manchester,  Chemical  Manu- 
facturer. 

Dunn,  John,  Morgan  Academy,  Dundee,  Science  Teacher. 

Dunn,   Dr.    J.    T.,   Technical    Schools,    Plymouth,   Head- 
master. 

Dunn,     P.,    53,     Brown    Street,     Manchester,     Chemical 
Merchant. 

Dunn,  S.,  Chemical  Manufacturer. 

Dunn,  W.    H.,  jun.,   1,  Belle   Yue  Terrace,  Gateshead-on- 
Tyne,  Analyst. 

Dnnwoody,  R.  G.,  369,  Piedmont  Avenue,  Atlanta,  Georgia, 
U.S.A.,  Chemist. 

Dupee,  H.  D.,  Walpole,  Mass.,  U.S.A.,  Chemical  Agent. 

Dupre,  Dr.  A.,F.R.S.,  Westminster  Hospital  Medical  School, 
Caxton  Street,  Loudon,  S.W.,  Professor  of  Chemistry. 

Durham,  IL,  City  of  London  School,  Thames  Embankment, 
E.C.,  Chemical  Lecture*-. 

Dutteon,    W.    H.,    88,    Wickham   Road,   Brockley,   S.E., 
Merchant. 

Duxbury,    Thos.,    Gas    Works,    Darwen,   Lancashire,    Gas 
Engineer. 

Dvorkovitch,  Dr.  P.,  6,  Willow  Bridge  Road,  Canoubury, 
N.,  Technical  Chemist. 

Dyer,  Dr.  B.,  17,  Great  Tower  Street,  London,  E.C.,  Analy- 
tical and  Consulting  Chemist. 

Dyson,  C.  E.,  Flint,  North  Wales. 

Dyson,  Dr.  G.,  Temple  House,  Cheetham  Hill,  Manchester, 
Analytical  Chemist. 

Dyson,  H.,  2,   Exchange  Place,  Middlesbrough,   Manufac- 
turing Chemist. 

Dyson,    Septimus,    c/o    F.    Dyson,    2,    Exchange    Place, 
Middlesbrough,  Manufacturing  Chemist. 


Earnshaw,  Edwin,  24,  Mark  Lane,  London,  E.C.,  Ac- 
countant. 

Earp,  W.  R.,  Halton  Road,  Runcorn,  Cheshire,  Chemical 
Manufacturer. 

Eastick,  C.  E.,  Clyde  Wharf  Refinery,  Yictoria  Docks,  E., 
Technical  Chemist. 

Eastick,  J.  J.,  c/o  The  Australasia  Sugar  Refining  Co.,  Ld., 
Melbourne,  Victoria,  Sugar  Works  Manager. 

Eastlake,  A.  W.,  17,  Temperley  Road,  Balham,  S.W., 
Petroleum  Works  Manager. 

Eastwick,  Jos.  H.,  2202,  Venango  Street,  Philadelphia, 
Pa.,  U.S.A.,  Chemist. 
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Eastwood,  Chan.,  Linacre  Gas  Works,  Uootle,  near  Liverpool, 

Gas  Works  Manager. 
Eastwood,  Edward,  Tunnel  Soap  Works,  Wapping.  E.,  Soap 

Maker. 
Eddy,  Harrison  P.,  Sewage  Purification  Works,  Worcester, 

Mass.,  U.S.A.,  Superintendent. 
Bde,  Henry  E.,  (Journals)  c/o  W.  ('.  Tripler,  Coquimbo, 

Chile;  and  (subs.)  c/o  Rev.  Moore  Ede,  The  Rectory, 

Cateshead-on-Tyne,  Analytical  Chemist. 
Edge,  Anthony,  Readville,  Mass.,  U.S.A.,  Chemist. 
Edgell,  G.   E.,   2,  Gladstone   Terrace   West,  Gateshead-on- 

Tyne,  Technical  Chemist. 
Edmunds,  Dr.  Lewis  H.,  1,  Garden  Court,   Temple,   E.C., 

Barrister-at-Law. 
Edwards,  Henry  W.,  c/o  Copper  Queen  Consol.  Mining  Co., 

Bisbee,  Arizona,  U.S.A.,  Smelting  Works  Manager. 
Ekman,  C.  D.,  Paper  Mills,  Northfleet,  Kent,   Technical 

Chemist. 
Elborough,  T.,  59,   Mark   Lane,    London,   E.C.,    Manure 

Manufacturer. 
Elliot,  John,  Free  Library,  Wolverhampton,  Librarian. 
Elliott,  Dr.  A.  H.,  Consolidated  Gas  Co.,  4,  Irving  Place, 

New  York,  U.S.A.,  Analytical  Chemist. 
Palis,  Alex.,  Skelton-in-Cleveland,  Yorks,  Pharmaceutical 

Chemist. 
Ellis,  C.  J.,  co  Mysore   G.  M.  Co.,  Oorgaum,  .Mysore, 

South  India,  Technical  Chemist. 
Ellis,  E.  Victor,  21,   Castle   Street,  Edinburgh,   Analytical 

Chemist. 
Ellis,  G.  Beloe,   6,  Westbourne   Terrace,   Hyde  Park,  W., 

Patent  Agent. 
Ellis,  H.,  112,  Regent  Street,  Leicester,  Chemical  Merchant. 
Ellis,    Prof.    W.    Hodgson,    School    of   Practical    Science, 

Toronto,  Canada,  Professor  of  Applied  Chemistry. 
Ellison,  Henry,  Flatt    Lane,    Cleckheatou,    Yorks,   Manu- 
facturing Chemi-t. 
Elmore,   A.    S.,   Oulton   Green,   Oulton,   Yorks,    Electro- 
metallurgist. 
Elwen,  Geo.,  47,  Faulkner  Street,  Manchester,  Drvsalter. 
Elworthy,   H.  S.,    19,  Hill   Road,  Bandra,  Bombay,  India, 

Sugar  Work-  Chemist. 
Emanuel,  J.  F.,   178,  North  11th  Street,   Brooklyn,  N.Y., 

U.S.A.,  Varnish  Manufacturer. 
Emmons,    S.    H.,    Amador    City,    Cal.,    U.S.A.,    Chemical 

pjngioeer. 
Endemann,  Dr.  H.,  25 — 27,  William  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
England,  R.   J.,   Broomhill    Lodge,    Woodford  Green,    E., 

Chemical  Manufacturer. 
English,    Frank    II.,    10,    Green   Terrace,    l'adiham,    Lan- 
cashire, Analytical  Chemist. 
Enrjuist,   John,    Richmond    Hill,   Long    Island,  New   York, 

U.S.A.,     Manager      (Martin     Kalbfleisch    Chemical 
.). 
Entwi-lc,  Edw.,  Woodland*,  A~liton-upoii-.Mii -c\ ,  Cheshire, 

Cotton  Manufacturers. 
Ermen,    K.,    jun.,    Naaaan    Mill-,    Patricroft,    Manchester, 

Dyer  and  Bleacher. 

Ernst,    Adolf,    Oberlangenbielau,     Schlesien,     Germany, 

Erskine,  J.  K.  (Subscription*),  6,  Lascott*  Bond,  Wood 
Green,  N. ;  and  (Journals),  Geo.  Goch  G.  M.  Co., 
Box  .',io,  Johannesburg,  S.A.B.,  Analytical  Chemist. 

Esilman,  A.,  2.',,  Roe  Lane,  Southpon,  Lancashire,  Analytical 

(    l|IUl!-t. 

L-t'ourt,  C,  xo,  Albert  Square,  Manchester,  Consulting 
Chemist. 

, Enoch,  181,  Herbert  Boad,  Small  Heath,  Birming- 
ham, Accountant. 

-..    J. dm,    K.C.B.,    P.B.fi  ,    Nash  Mills,     Bemi  I 
II'  mpstead,  Berts,  Paper  Maker. 

ll     71,   Lambtofl    Boad;  Oottenbatn    Park, 

Wimbledon,  Analytical  Chemist. 

Evans,   B  Hratford  on  \  von, 

I!i  •  '     i'-miit. 

bed,   I   ,Atlas   Work-,   Hackney  Wick,   London,  I   , 

1  hemist. 
bed,  Hem    Q       tap  Works,  Foundry  Street,  Bi  ighton, 

■    Maker 


Evershed,   Wallis,     c/o    Whitwell     &    Co.,     Ld.,     Kendal, 

Westmoreland,  Brewer's  Chemist. 
Ewan,  Dr.  Thos.,  The   Yorkshire  College,   Leeds,  Teacher 

of  Chemistry. 
Exley,   Arthur,  Meanwood  Grove,  Meanwood,  near  Leeds, 

Tanner. 


Fahlberg,  Dr.  C,    Saccharin  fabrik,   Salbke-Westerhiisen 

a/Elbe,  Germany,  Manufacturing  Chemist. 
Fairchild,  Sam    W.,  College  of  Pharmacy,  115,  West   68th 

Street,  New  York,  U.S.A.,  Manufacturing  Chemist. 
Fairley,  T.,  17,  East  Parade,  Leeds,  Analytical  Chemist. 
Fairlie,   H.  C,  2,  University   Gardens,   Glasgow,  Chemical 

Manufacturer. 
Fairweather,    Wallace,   02,  St.    Vincent   Street,   Glasgow, 

Patent  Agent. 
Fallon,  J.   II.  M.,    c/o  Peruvian   Corporation,  Ld.,  Lima, 

Peru,  Analytical  Chemist. 
Fallowfield,   T.,  Clayton-le-Moors,   near  Accriugton,  Calico 

Printer. 
Fanta,  F.,  Effingham  House,  Arundel  Street,  Strand,  W.C., 

Engineer. 
Farmer,  Thos.  H.,  35,  Oliver  Street,  Boston,  Mass.,  U.S.A., 

Pharmaceutical  Chemist. 
Farrant,  N.,  c/o  J.  Nicholson  and   Sons,   Chemical  Works, 

Hunslet,  Leeds,  Analytical  and  Metallurgical  Chemist. 
Fames,  T.,  16,   Coleman  Street,  London,  E.C.,   Manufac- 
turing Chemist. 
Farrington,  T.,  4,  Waterloo  Place,  Cork,  Ireland,  Chemical 

Engineer. 
Fasnacht,    A.    E.,     296,    Ashton    New     Road,    Clayton, 

Manchester,  Chemist. 
Faulkner,    F.,    The  Laboratory,    Bath  Row,  Birmingham, 

Consulting  Brewer's  Chemist. 
Fawcett,  Jas.  II.,  Broken  Hill  Assay  ( Office,  72,  Mark  Lane, 

E.C.,  Metallurgist. 
Fawsitt,  C.  A.,  Atlas  Chemical  Works,  East  Nelson  Street, 

Glasgow,  Chemical  Manufacturer. 
Feld,    Walther,    Chemische    Fabrik,    Hdnningen    a/Rhein, 

Germany,  Chemical  Works  Director. 
Fellowes,   V.W.,  61— 62,  Chancery  Lane,  London,  W.C., 

Consulting  Brewer's  Chemist. 
Felton,    Thos.,   Granville    Villa,    Cleveland    Road,    South 

Woodford,  E.,  Oil  Works  Manager. 
Fenwiek,    .la-..    23,    Ronald    Street,    Glasgow,    Analytical 

Chemist. 
Ferguson,  Prof.  J.,  The  University,   Glasgow,  Professor  of 

<  bemistry. 
Fergosson,  II.,  Prince  Regent's  Wharf,  Victoria  Docks,  E., 

Technical  Chemist. 
Ferguson,  Wm.  B.,  •'),   Plowden  Buildings,  Temple,  K.C., 

Barrister-at-Lavi . 
I  i  i  lie,  And.,  Roslin  Bouse,  Elleamere  Park,  Eccles,  Mau- 

Iter,  (  h.inical   Merchant. 
Fil  l-iiiLT,  .Juliti  II.,  ti)  4,  2Mth  Street,  Milwaukee,  Wis.,  I.S.A., 

Leather  Trade  *  Ihemist. 
Field,  C.  B., Green  Street  Green,  Orpington,  Kent,  Brewing 

c  Ihemisl . 
field    E.  W.,  The  Brewery,  Nottingham,  Brewer. 

Field,  s.  E.,  Lewin's  Mead  Brewery,  Bristol,  Brewer. 
Field, S.  S.,  l,  Bel]  Bock  Villas,  Mycenae  Road,  Westcomhe 

Bark,  S.K.,  Manufacturing  Chemist. 
Field,    Wm.  Eddington,  t>'>,  Sutherland    Boad,    Armadale, 

Melbourne,  Victoria,  Analytical  Chemist. 
Fielding,   A.,  George  Street,  Salford,   Manchester,  Dry- 

isiti  i 
Fikentscher,  Dr.  P.,  60,  Lansdowne  Road,  Crumpsall,  Man 

cheater,  '  Ihemisl , 
Filcook,    P.,    Cumberland     House,    Cumberland    Street, 

Macclesfield,   Vnalyf'cal  Chemist. 
Findlay,  T.  J.,  o/o  Metsrs.  Chapman  and  MesseL  silver- 

town,  London,  iv,  Technical  <  Iht  mi  il 
Finlay,  Kirkman,  c/o  Milne  ft  Co.,  128,  Bishopgate  Street, 

London,  B.<      Bast  India  Merchant, 
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Fisoher,    Libert,   c/o    Messrs.    Grant,   88,    Billitei    Street, 

London,  E.G.,  Journalist. 
Fischeaser,  Alf.,  Lutterbach,  bd  Mnlhausen,  Alsace,  Dye 

Manufacturer. 

Fisher,  W.  W.,  6, 8t  Ifargarefa  Road,  Oxford,  Chemical 
Lectnrei 

Fitsbrown,  G.,  Ditton  4  oppei  Works,  Widnes,  Metallurgist 

Flanagan,  Cnas  A.,  Hegewisch,  111.,  1  8.A  Manufacturing 
Chemist. 

Fleck,  Bermann,  American  House,  Beading,  Pa.,  U.S.A., 
( Ihemist. 

Fleming,  J.  Arnold,  186,  Glebe  Street,  Glasgow,  Potter. 
Fleming,    li    G.,    Tndhoe    Ironworks,    Bpennymoor,    co. 
Durham,  Analytical  Chemist 

Fletcher,    \.   B.,  18,  Christchnrch   Road,  Crouch   End,  N.. 

Alkali  \\'«.t k ^  Inspector. 
Fletcher,  E.  Lyon,  GrappenhaU   lions.-,  Grappenhall,  near 

Warrington,  <  ras  Engineer. 
Fletcher,    l     Morley,  82,  l  Street,  Portman  Square, 

London,  W.,  Alkali  Works  Inspector's  Assistant. 
Fletcher,  F.  W  .  Beauchamp  Lodge,  Enfield   Manufacturing 
Chemist. 

Fletcher,  G.,  3,  East  Ascent,  St.  Leonards  -  on  -  Sea, 
Mechanical  Bngim  er. 

Fletcher,  R.  Jaques,  149,  King  Street,  Melbourne,  Victoria, 

Manufacturing  ( hemist. 
Flintoff,    R.    J.,     Haxby,    Crumpsall    Lane,    Manchester, 
Chemist. 

Flower,  Major  LamorocB   (Lee  Conservancy  Board),  12, 

Finsbury  Circus,  E.C.,  Sanitary  Engineer. 
Foden,  Alfred,  52,   Everton    Valley,    Everton,    Liverpool, 
Metallurgical  ( 'luin  i^t . 

Fogg,  .las.,  720b,  Old  Kent  Road,  London,  S.K.,  Sugar 
( Ihemist. 

Foord,  Geo.,  Royal  Mint,  Melbourne,  Victoria,  Australia. 
Assaj  er. 

Forbes,  J.,  Chemical  Works,  Old  Ford,  London,  E., 
Mannfacturiug  Chem 

Ford.  J.  I'.  .  jun.,  e  o  Michigan  Alkali  Co.,  Wyandotte, 
Mich.,  U.S.A.,  Secretary  and  Treasurer. 

Foid,  .Jno.  Humphrey,  Holyrood  Gliiss  Works,  Edinburgh, 
Flint  Glass  Manufacturer. 

Ford.  Jno.  S.,  Abbey  Brewery,  Edinburgh,  Chemical 
Demonstrator. 

Formov,  J.  Arthur,  12,  Railway  Approach,  London  Bridge, 
S.E.,  oil  Expert. 

Forrester,  Albert,  c  o  Arbuthnot  &  Co.,  Madras.  India, 
Chemist  and  Distiller. 

Forrester.  A.  M..  1'or;  Dundas  Chemical  Works,  20,  Canal 
Hank,  Glasgow,  Analytical  Chemist. 

Forster,  Ralph  G,  c/o  Messrs.  Bessler,  Waechter,  &  Co., 
18  and  19,  Fenchurch  Street,  E.G.,  Chemical  Mer- 
chant. 

Fort,  -las..  16,  Adelphi  Bank  Chambers,  South  John  Street, 
Liverpool,  Colour  Broker. 

Forth,  Henry,  Regent  Street,  New  Basford,  Nottingham, 
Drysalter. 

Foster, 'l!.  Le  Neve,  The  Firs.  North  Road,  Droylsden, 
Manchester,  Manufacturing  Chemist. 

Foster,  Wm.,  Esholt  House,  Chapeltown,  Leeds,  Manu- 
facturing Chemist. 

Foulis,  Wm..  2,  Montgomerie  Quadrant,  Kclvinside,  Glas- 
gow, ( las  Engineer. 

Fowler,  Gilbert  J.,  Dalton  Hall,  Victoria  Park,  Manchester, 
Chemical  Demonstrator. 

Fox,  J.  Wesley,  115,  Lower  Thames  Street,  London,  E.C., 
Salt  Merchant. 

Fox,  T.,  jun.,  Court.  Wellington,  Somerset,  Wool  Manu- 
facturer. 

France,  G.  'P.,  Friar's  Goose  Works,  Gateshead-on-Tyne, 
Alkali  Works  Manager. 

France,  H.  C.  D.,  8,  Vicarage  Road,  Edgbaston,  Birming- 
ham. Alkali  Works  Manager. 

Francis.  E.,  Ivy  Bank,  Park  Valley,  Nottingham.  Chemical 
Lee  lurer. 

Francis,  E.  G.,  c  o  Manbre  Saccharine  Co.,  Hammersmith, 
W.,  Glucose  Works  Manager. 

Francis,  G.  B.,  38,  Southwark  Street  London,  S.E.,  Whole- 
sale Druggist. 


Francis,  Wm.,  jun.,   Citj    Laboratory,   Cork    Hill,   Dublin, 
Chemist. 

Francis,     W.    H.,    88,     Southwark     Street,    London,     8.E  . 

Wholsale  Druggist. 
Frank.    Jeromi     W..    29,    Broadway,    New    York,    US. A., 

Chemist. 

I'rankel.   L.   K..    1315,  Marshall   Street,   Philadelphia,  Pa., 

ISA.,  (  heiuical  Demonstrator. 
Frankenburg,   Isidor,  Greengate   Rubber  Works,   Salford, 

Manchester,  India-rubber  Manufacturer. 
Frankland,    Dr.    E.,  F.R.S.,  The    Yews,   Reigate,  Surrey, 

l'roji  ssoi  of  Chemistry. 
Frankland,  EL,  Streonshalli  House,  The  Crescent,  Liuthorpe, 

Middlesbro',  Analytical  Chemistry. 
Frankland,  Dr.  P.  F.,  F.R.S.,  Mason  College,  Birmingham, 

Professor  oi  <  Ihemistry. 
Fraser,  Leslie  McG.,  98,  Commercial  Road  East,  London, 

E.,  Chemical  Engineer. 
Fraser,  W.  J.,  98,  Commercial   Road    East,   London,   E. 

Mechanical  Engineer. 
R.,  The  Elms,  Mistley,  Essex,  Maltster. 
IT,  ear.  II.    M..   Hedgefield,   Harpenden,   Herts,   Analytical 

( Ihemist. 
Freeman,  A.,  98,  Needham    Road,  Edge  Bill,  Liverpool, 

Technical  (  hemist. 
Freestone,  .1.  W.,  9,  Clark's   Terrace,  New  Ferry,  Cheshire, 

Manufacturing  Chemist. 
Frew,    Dr.    Win..    2,    King    James'     Place,    Perth,    N.B., 

Brewing  Chemist. 
Fries,  Dr.  Harold  H.,  92,  Reade  Street,  New  York,  U.S.A., 

Chemical  Manufacturer. 
Friswell,  R.  J.,  115,  Darenth  Road,  Stamford  Hill,  London, 

N..  Colour  Manufacturer. 
Froehliug,  Dr.  H.,  17,  South    12th   Street,  Richmond,  Vir- 
ginia, U.S.,  Analytical  Chemist. 
Frost,  Dr.  Howard  V.,  Arlington,  Mass.,  U.S.A.,  Professor 

of  Chemistry  . 
Frost,    Joe,    Mold    Green,    Huddersfield,    Manufacturing 

Chemist. 
Fryer,   Dr.   A.    C.   13,    Eaton    Crescent,    Clifton,    Bristol, 

Alkali  Works  Inspector. 
Fuerst,  Dr.  Alex.  ¥..  c  o   Wood   Street  Smelting   Works, 

30,  Wood  Stieet,  London,  E.G.,  Chemist. 
Fuerst,  Jos.  F.,  17,  Philpot  Lane,  London,  E.C.,  Chemical 

and  Oil  Merchant. 
Fukahori,    Yoshiki,    6,    Sanjikkenbori,    Sanchome,    Tokyo, 

Japan,  Examiner  of  Patents. 
Fuller,  (has.  J.  P.,  L.  and  Y.  Railway  Works,  Horwich,  near 

Bolton,  Analytical  Chemist. 
Fuller,   W.   M.   (journals),  Lawn  Side,  Stow  Park   Circus, 

Newport,  Mon.;  and  (subscription)  c  o  Morris  &  Griffin, 

Lim.,  Maindee,  Newport,  Mon.,  Chemical  Manufacturer. 
Fulton,   H.  B.,  33.  St.  Dunstan's   Road,   West  Kensington, 

S.W..  Metallurgist. 
Fulton,  Robt.,  jun.,  Ardeer  Factory,  Stevenston,  Ayrshire, 

N.B.,  Explosives  Chemist. 
Fyfe.  Jno.,  7,  West   George  Street,  Glasgow,  Oil   Works 

Director. 


G 

Gabbett,  E.   IT,  Prince  Regent's  Wharf,  Victoria  Docks, 

London,  E.,  Chemical  Engineer. 
Gadsden,  Capt.  H.  A.,  Chemical  Merchant. 
Gan,    Win.,    55,     Loadman     Street,     Newcastle-on-Tyue, 

Analytical  Chemist. 
Gajjar,  Professor  T.  K.,  Temple  of    Art,  Baroda,   India, 

Professor  of  Chemistry. 
Galbraith,    Wm.,     West    Park,    Saltergate,    Chesterfield, 

Technical  Chemist. 
Gallsworthy,    Frank,  5 — 7,   Meadow    Lane,    Leeds,    Hide 

Factor  and  Tanner. 
Gall,  Henry,  L'Usine  de  Produits  Chimiques  de  Villers  par 

Hermes,  Oise,  France,  Technical  Chemist, 
Gait,  Hugh  Allen,  c/o  Michigan  Alkali  Co.,  Wyandotte, 

Mich..  U.S.A.,  Works  Manager. 
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Gamble,    Col.    D.,    Windlehurst,    St.     Helens,    Chemical 

Manufacturer. 
Gamble,     I).,    jnn.,    Bryn    Eilhyn,    Colwyn    Bay,    North 

Wales,  Chemical  .Manufacturer. 
Gamble,  J.  C,  Cowley   Hill,  St.    Helens,  Chemical  Manil- 
la turer. 
Gamble,  Jas.  N.,  The  Laboratory,  Procter  and  Gamble  Co., 

Ivorydale,  Ohio,   U.S.A.,  Soap    Manufacturer  and   Oil 

(leaner. 
Gamble,     W.,     Briars     Hey,     Rainhill,     near     Liverpool, 

i  Ihemical  Manufacturer. 
Gane.   Eustace    II.,  79,   Ann    Street,  New    York,    U.S.A., 

Pharmaceutical  Chemist. 
(Jans,  A  dolt",  Farbenfabrik  von  L.  Cassella  &  Co.,  Frankfort 

Main,  Germany,  Dye  Works  Manager. 
Gareon.   Prof.   Jules,   13,   Boulevard  da  Latour  Maubourg, 

Paris,  Chemical  Engineer. 
Gardner,  Walter  M.,   Yorkshire  College,  Leeds,   Assistant 

Lecturer  on  Dyeing. 
Garibaldi,    Joachim    A.,    21,    Church     Place,    Gibraltar, 

Analytical  Chemist. 
Garner,  D.  C,  Syston,  Leicester,  Manufacturing  Chemist. 
Garrett,  F.  C,  The  Polytechnic,  Woolwich,  S.E.,  Teacher 

of  Science. 
Garrick,  Dr.  A.  R.,  Huyton,  near  Liverpool,  Manufacturing 

Chemist 
Carton,    B.   (Hill,   Garton    &  Co.),   Southampton    Wharf, 

Battersea.  S.W.,  Glucose  Manufacturer. 
Garton,   Bd.    S.,    17,    Winson    Green    Road,  Birmingham, 

Chemist. 
Gascoyne,  Dr.  W.  J.,  36,  South  Holliday  Street,  Baltimore, 

Md.,  U.S.A.,  Analytical  Chemist. 
Gaskell,  H.,  jun.,  Clayton  Lodge,  Aigburth,  near  Liverpool, 

Alkili  Manufacturer. 
Gaskell,    Holbrook,    Woolton     Wood,     Liverpool,    Alkali 

Manufacturer. 
Gaskell,.!.,  1,  Woodlands  Boad,  Cheetham  Hill,  Manchester, 

Analytical  Chemist. 
Gatheral,  G.,  171,  Soho  Hill,  Handsworth,  Birmingham. 
fjei-ler,    Dr.    Jos.    F.,    New   York    Mercantile     Exchange 

Building,    C.    Harrison    Street,    New    York,    U.S.A., 

Consulting  Chemist. 
Gemmell,   G.    IE,   4,   Lindsay    Place,    George    IV.    iiridge, 

Edinburgh,  Analytical  Chemist. 
Gendall,  W.  H.  S.,  Gas   Works,  Elton,  Bury,  Gas  Engineer. 
orgi,  Car),  77,  John  Street,  New   York,    U.S.A.,  Aniline 

Colour  Importer. 
Gei  land,     Dr.     B     W.,     4,     Denmark     Place,    Accrington, 

<  onsulting  Chemist. 
Gibb,  The*.,  The  Court,  Halcwood,  Liverpool,  Chem 
Gibbins,    If.    B.,    Inglescombe,    .Manor    Park,    Redland, 

Bristol. 
Gibbs,  D.  Cecil,  t6,  Einsbury  Circus,   London,  B.C.,  Soap 

Manufacturer. 

Gibbs,  IE    I).,  14n,    Manor    Street,   Clapham,    S.W.,    Works 

Man 
Gibbs,  W.  P.,  57,  "live  Koad,  Canton,  Cardiff,  Analytical 

(  'hemi-t. 

Gibbs,  W.  T.,  Laboratory,  Ottawa,  Canada,  Manufacturing 

Chemist. 
Gibson,  Dr.  .].,  20,  George  Square,   Edinburgh,  Chemical 

I.  icturi 
Gibson,  J.  M.,  c/o  Buckley  Brick   and  Tile  Co.,  Buckley, 

'  id  Chests  i,  Brick  and  'file  Manufacturer. 
Gdbard,  Erancis,  The  Laboratory,  17,  Great  Tower  Street, 

I.  C.,  Analytical  '  !hemist. 

Gilbert,  Sir    .Jos.    EL,  E  U.S.,   Ilarpi-nden,    near    St.  Albans, 
Agricultural  ( 'demist. 

Gilchrist,  P.  C,  E  R.8.,  Frognal  Bank,  Fmchlej  New  Boad, 

Bampstead,  N.W.,  M«tallnrgi 
Gilchrist,   Peter   S.,    Blacksb  S.A.,    Chemical 

Ens 
Giles,  W.   P.,   i,  The  Avenue,  Charon  Pond,  Leyton,  E., 

Chemical  Works  Managi 
Gill,  Dr.  Aug.  If.,  Massachusetts   Institute  of   Technolc 

Bl  I      -.A.,    Ash    'ant     P|  ..,(,, 

Anslysi 

Gilbnar.  \    ■>,,,  irrll de Murciaa Granada, Agnilas, 

Prov,  de  Murcia,  Spain,  Civil  Engine*  i 


Gilmour,  J.  D.,  142,  Aitkenhead  Road,  South  Side,  Glasgow, 

Chemist. 
Gimingham,   Edw.    A.,  Stamford   House,    Northumberland 

Park,  Tottenham,  N.  (Ellison   Swan  United  Electric 

Light  Co.,  Lira.),  Technical  Adviser. 
Girdwood,    Dr.    (J.    P.,   82,    University   Street,   Montreal, 

Canada,  Professor  of  Chemistry. 
Gladstone,  Dr.  J.  II.,  K.U.S.,  17,  Pembridge  Square,  London, 

W.,  Professor  of  Chemistry. 
Glaeser,  P.   A.,  Carpenter's   Road,  Stratford,  E.,  Varnish 

Manufacturer. 
Closer,  Chas.,  412,  East  Lombard  Street,  Baltimore,  Md., 

U.S.A.,  Manufacturing  Chemist. 
Glatz,  Jos.,  Riverside  Chemical   Works,  485 — l'J3,    Kent, 

Avenue,  Brooklyn,   N.Y.,   U.S.A.,  Chemical     Manu- 
facturer. 
Glen,   Chas.,  Glengowan  Printworks,    Calderoruix,  N.H., 

Calico  Printer. 
Glen,  J.,  jun.,  Glengowan  Printworks,  Caldercruix,  N.B., 

Calico  Printer. 
Glendinning,   H.,   Mount    House,    The    Hill,     Sandbach, 

Cheshire,  Technical  Chemist. 
Glendinning,  N.,  Morton  Bank,  St.  Helens,  Alkali  Works 

Manager. 
Glendinning,    Tom    A.,    The   Brewery,    Leeds,    Brewing 

(  hemist. 
Gloag,  Robt.  F.,  Grove  Hill,  Middlesbrough,  Secretary. 
Glover,  G.  T.,  The  Phospho    Guano  Co.,  Limited,   Sea- 
combe,  Cheshire,  Chemical  Works  Manager. 
Glover,    John,    20,    Holly    Avenue,    Newcastle  on-Tyne, 

Chemical  Engineer. 
Glover,  T.,  Messrs.  Mort,  Liddcll  &  Co.,Widnes,  Technical 

Chemist. 
Glover,    W.,    20,    Holly    Avenue,    Newcastle  -  on  -  Tyne, 

Technical  Chemist. 
Goldschmidt,  Dr.  S.  A.,  43—51,  Sedgwick  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Chemical  Manufacturer. 
Goldsmith,   Byron   B.,   19  East    74th  Street,  New    York, 

U.S.A.,  Vice  President  (American  Lead  Pencil  Co.). 
Goodall,  Geo.,  182,  Mansfield  Road,  Nottingham,  Hosier. 
Goodall,    Reginald,   The    Grove,    Pinner,    Manufacturing 

Stationer. 
Goodall,     Thos.,     Hendon     Grange,     Sunderland,    Paper 

Manufacturer. 
Goodall,    Walter,    Alma     House,     Pudscy,     near    Leeds, 

Analytical  Chemist. 
Goodwin,    C.    C,    The    White    House,    St.    John's    Road, 

ISowdon,  Cheshire,  Soapmaker. 
Goodwin,   Dr.    W.   L.,  The  School    of   Mining,    Kingston, 

( ianada,  Professor  of  Chemistry. 
Goppelsroeder,  Dr.  E.,  Mulhausen, Elsass,  Germany,  Colour 

Chemist. 
( rordon,  J.  G.,  The  Mannesmann  Tube  Co.,  Ld.,  1 10,  Cannon 

Street,  Londdh,  E. ('.,  Steel  Manufacturer. 

Gore,    Dr.    G.,    E.U.S.,    67,    Broad   Street,    Birmingham, 
Metallurgist. 

Gavin,  Jno.C.,    English  Crown  Speller  Works,  Port  Ten- 
nani,  Swansea,  issayer. 

Goskirk,  Alex.,  28,   Hillside  Street,  Edinburgh,    Electro- 
ns etailurgist. 

e,  E.  II.,  Widncs,  Alkali  Manufacturer. 

Goulding,   Wm.  Joshua,  25,   Eden  Quay,   Dublin,  Manure 
Manufacturer. 

Gow,     K.    J.,    Ditlon     Iron    Works,    Widncs,    Metallurgical 
<    lieuiist. 

Gowland,  W.,  Pi,  Beanmonl  Crescent,  West  Kensington,  W., 

Issayer  and  Metallurgist. 
Goyder,  G.  A.,  Ootalinka,  Hawker's  Road,  Medindie,  near 
Adelaide,  South  Australia,  Chemist   (Adelaide  School 

of  Mine 

Grabfleld,  Dr.  J.  P.,  1915,  Indiana  Avenue,  Chicago,  HI., 

i  ,8  a.,  Chemist. 
Qracey,  P.,   Paircombe,  The    Barnfleld,   Exeter,  Tobacco 

Manufacturer. 
Graesser,  P.,  Cefn,  near  Ruabou,  North  Wales ;  ami  Argoed 

Hall,       Llangollen,       North        Wales,       Manufacturing 

I    le  '■ 

Graham,  Dr.  C,  28,  Boston  Buildings,  Gower  Street  Station 
London,  N'.W.,  <  'onsulting  I  Ibemist, 
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Graham,  C.  C,  o/o  Blundell,  Bpenoe  &  Co.,  Beverley  Boad, 

Hull,  Technical  Chemist. 
Graham,  .1.    A.,  Tlie  Rookery   Farm,  Dovercourt,  I 

( Ihemical  Bngint 
Qrandage,  H.,  Calder  Dye  Worka,  Brighouse,  near   Leeds, 

Dyer. 
Gratama,  Dr.  W.  I>.,   Polytechnic  School,  Delft,   Holland, 

Professor  of  <  Ihemii  al  I '•  chnology. 
Gray,  G.  Watson,  Chemical   Laboratory,   18,  North  John 

strict,  Liverpool,  Consulting  Chemist  and  Assayer. 
Gray,   .Inn.,    Pi  inland   Oil    Works,    Loanhead,   N.B.,    Oil 

Works  ( Ihemist. 
Gray,  Parker,  77.  Dartmouth  Park  Boad,  London,  X.W., 

(  HI  and  Tallow  Merchant 

\,  W..  ( lliff  1  Ion -c  I l;ir ton-oii  II i mi l ii  r.  Oil  Refiner. 
Greaves,  LA.  B.,  The  <  >ld  Bectorj .  <  Irappenhall,  Cheshire. 

Brewer. 
Greaves,  Wm.,  Powell  Dufftyn  Steam  Coal  Co.,  Aberaman, 

Aberdare,    South     Wales,    Chemical     Engineer    and 

Chemist. 
Greeff,  Robt.  W.,  3,  Basteheap,  London,  E.C.,  (  hemieal 

Agent. 
Green,  Alfred  II..  Oaklands,  Lowton,  Newton-le-Willows, 

Lancashire,  Manufacturing  Chemist. 
Green,  A.    G.,    18,    King's    Drive,    Beaton    Moor,    mar 

Stockport,  Colour  Chemist. 
Green,  F.  C,  Chihuahua,  Mexico,  Mining  Superintendent 

and  Manufacturer. 
Green,  H., Hayle  Mill,  Maidstone,  Paper  Manufacturer, 
Green,  .Tno.   Edw.,    42.  Gilesgate,   Durham,    Soap    Works 

Manager. 
Green,  L.,  Lower  Tovil,  Maidstone,  Paper  Manufactu 
Green,  Samuel,  28  and  29,  St.  Swithin's  Lane,  London,  E.C., 

Chemical  Auctioneer. 
Greenaway,  A.  J.,  Frognal,  Hampstead,  N.W.,  Sub-Editor 

of  ( ihemical  Society's  Journal. 
Greenhalgh,  J.  Herbert,  Shepherd's,  Tottington  Mill,  near 

Bury,  Assistant  Manager  of  Printworks. 
Greenhough,  1).  W.,  5,  Kood  Lane,  London,  E.C.,  Chemical 

Broker. 
Greenway,  T.  J.,  Harrow  Road,  Last  Adelaide,  South  Aus- 
tralia, Metallurgist. 
Greenwood,   H.,     Holland    Bank    House,     Church,    near 

Accrington,  Technical  Chemist- 
Gregory,  Wm.  J.,  1,  St.  John's  Ten-ace,  Weymouth,  Dorset, 

Chemist. 
Greville,  H.  L.,  Diersheim,  Churehfields,  Woodford,  Essex, 

Gas  Examiner. 
Griffin,  John  R.,  22,  Garrick  Street,  Covent  Garden,  W.(  '., 

Chemical  Apparatus  Maker. 
Griffin,  Martin  L.,  Mechanicville,  Saratoga  Co.,  N.Y.,U.S.  A., 

Analytical   Chemist    (and    Consulting)  (Fibre,   Paper, 

Clays). 
Griffith,    D.    Agnew,    41,    Hamilton    Square,    Birkenhead, 

Technical  Chemist. 
Griffith,  R.  W.   S.,    Eyeworth  Lodge,  Lyndhurst,  Hants, 

Gunpowder  Manufacturer. 
Griffiths,   Thos.,   The    Cedars,   Clapham    Common,    S.W., 

Manufacturing  Chemist. 
Grime,  J.,  Rosebank  Cottage,  Busby,  near  Glasgow,  Calico 

Printer. 
Grimshaw,     H.,    Thornton    View,    Clayton,    Manchester. 

Chemical  Manufacturer. 
Grimwood,  R.,  41,  Lady  Margaret  Road,  London,  N.W., 

Analytical  Chemist. 
Griudley,  J.,  Upper  North  Street,   Poplar,  London,  E.,  Tar 

Distiller. 
Gripper,  Harold,  Stores  Department,  M.  S.  and  L.  Railway, 

Gorton,  Manchester,  Analytical  Chemist. 
Gronow,  W.   T.,  Port    Pirie   Smelting   Works,   Port  Pirie, 

South  Australia,  Metallurgist. 
Grossmann,  Dr.  J.,  Hendham  Vale  Chemical  Works,  Man- 
chester, Chemical  Manufacturer. 
Groves,  C.  E.,  F.R.S.,  352,  Kennington  Road,  London,  S.E., 

Editor  of  Chemical  Society's  Journal. 
Grueneklee,   Karl,   c/0    Messrs.  (has.    Pfizer   .^    Co.,    II. 

Bartlett,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 
Gulliver,  Geo.  W.,  Prince  Regent's  Wharf,  Silvertown,  E., 

Chemist. 


Gunn,  W.  L.,  Broad  Plain  Soap  Works,  Bristol,  Analytical 

iH-t. 
Garney,  J.  Clare,  Fabrics  Roma,  La  I'nion,  Pro  v.  dcMunia, 

Spain,  Analytical  Chemist. 
Guthrie,  John    A  ,  34,   Lancaster  Park,   Richmond,  Surrey, 

( ihemical  Merchant. 
Guthrie,  John,  50,  Prospect  Terrace,  Hunslet  Moor,  Leeds, 

i  Im  mica]  Works  Manager. 
Guttma (Near,   ll<>,  Adelaide   Boad,  N.W.,  Explosives 

Engineer. 
Guyatt,  T.,  Ceara  Gas  Co.,  Limited,  9,  Queen  Street  Place, 

Cannon  Street,  London,  E.C.,  Secretary. 


H 


thaw,    W.   M.,    159,   Front    Street,   New   York    City, 

U.S.A.,  Chemical  Engineer. 
Hacking,    W.    II. ,   The    Grange,    ClaytonJe-Moors,    near 

Accrington. 
Haddow,    A.,    1,    Easter   Road,    Edinburgh,    Mechanical 

Engineer. 
Hadfield,  R.  A.,  Newhall  Road,  Attercliffc,  Sheffield,  Steel 

founder. 
Hadkinson,  F.,  Pamphila  Oil  and  Soap   Works.  Mitylenc, 

Mediterranean,  Oil  Refiner  and  Soap  Manufacturer. 
Hadkinson.  p.,  Smyrna,  Asia  Minor,  Oil  Refiner. 
Hadley,   II.    E.,   The    School  of  Science,    Kidderminster, 

Schoolmaster. 
Hadley,    Walter    S.,    Millersdale,     Sutton,      St.     Helens, 

Lancashire,  Plate  Glass  Maker. 
Haga,  Tamemasa,  Chemical  Department,  Science   College, 

Imperial  University,  Tokyo,  Japan,  Chemical  Demon- 
strator. 
Daig,   Robert,    Mechanical   Retorts  Co.,  Limited,    Murray 

Street,  Paisley,  N.B.,  Chemical  Kogineer. 
Haigh,  Ben,  21,  Cavendish  Road,  Leeds,  Dyer  and  Dyewood 

Extract  Maker. 
Hailes,  A.  J.  de,  2,  Fisher  Street,  Red  Lion  Square,  W.C., 

Analytical  Chemist. 
Haines,  Reuben,  201,  South  5th  Street,  Philadelphia,   Pa., 

U.S.A. ;    and    (Journals)    Haines    Street,   near  Chew 

Street.  Germantown,  Philadelphia,  Pa.,  LT.S.A.,  Analy- 
tical Chemist. 
Hake,  C.  N.,  Department  of  Trade  and  Customs,  Melbourne, 

Victoria,  Inspector  of  Explosives. 
Hale,    Edw.  P.,   c/o   Wakefield  &    Co.,  Gatebeck,  Kendal, 

Analytical  Chemist. 
Hall,   Allan   T.,   e  o   Sissons   Pros.  &  Co.,  Ltd.,  Hull,  Oil 

Refiner  and  Varnish  Manufacturer. 
Hall,  Archibald  D.,  34,  Bishopsgate  Street,  London,  E.C., 

Analytical  Chemist. 
Hall,  Edgar,  Rivertree,  via   Tenterfield,  New  South  Wales, 

Technical  Chemist. 
Hall,  Jno.   A.,  Victoria  Chemical  Works,  Victoria,  British 

Columbia,  Analytical  Chemist. 
Hall,  Jas.  \\\,  Bombay,  Baroda,  and  Central  India  Railway, 

Parell,  Bombay,  India,  Linseed  Oil  Mills  Manager. 
Hall,  R.  E.,  Box  12,  Johannesburg,  South  African  Republic, 

Assayer. 
Hall,  S.,  East  London  Soap  Works,  Bow,  London,  E.,  Soap 

Manufacturer. 
Haller,  Geo.,  Sussex  House,  52,  Leadenhall  Street,  London, 

E.C.,  Chemical  Merchant. 
Haller,  II.  Loft,   27,   Hilda  Street,  Beverley  Road,  Hull, 

Analytical  Chemist. 
Hamaguchi,  K.,  Hiro  Mura,  Arito  Gori,  Wakayama  Ken, 

Japan,  Soy  Manufacturer. 
Hamilton,   David  R.,   19,  Graham  Street,  Bridgeton,  Glas- 
gow, Dyer. 
Hamilton,  Jas.  C,  c/o  H.  Swinglehurst,  Hiucaster  House, 

Milnthorpe,  Westmoreland,  Chemical  Works  Manager. 
Hamilton,    Oswald,    c/o   The    British    White     Lead    Co., 

Northrleet,  Kent,  Chemical  Engineer. 
Hamilton,    Robert,   c/o  Furnace   Gases  Co.,  Ld.,    Shotts, 

N.B.,  Analytical  Chemist. 
Hamilton,  Robt.,  Leeds  Steelworks,  Ld.,  Leeds,  Analytical 

Chemist. 
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Hamlen,  G.  J.,  o/o  Repauno  Chemical  Co.,  Chester,  Pa., 

I  .s.A.,  Analytical  Chemist 

Haminer-ley,  \V.  A.  L.,  Bridge  House,  Leek,  Staffordshire, 

Dyer. 
Hamm'ill,  If.  J.,  9,  Wimlle  Stiver,  Sr.  Helens,  Alkali  Manu- 
facturer. 
Hammond,  Geo.  W.,  Hotel  Hamilton,  Boston, Mass., U.S. A., 

Fibre  Manufacturer. 
Hammond,    J.,    Gas    Works,     Eastbourne,     Sussex,    Gas 

Manager. 
Hammond,    H.    Percy,    Sunny   Side,   Reddish    Vale,    near 
Stockport,  Calico  Printer. 

Hand,  T.  W.,  Public  Library,  Oldham,  Librarian. 

Handy,  .las.  O.,  c'o  Hunt  and  Clapp,  Pittsburg,  Pa.,  U.S.A.. 
Chemist. 

Hanks,  Abbot  A.,  718,  Montgomery  Street,   San  Francisco, 
Cal.,  U.S.,  Assayer. 

Hanrez,    Prosper,    190,   Chaussee    de    Charleroi,   Brussels, 
Chemical  Engineer. 

Hanson,   A.  M.,  Abbey  Printworks,  Whalley,  Blackburn, 
Print  Works  Chemist. 

Hanson,  John.  Highfield  Villa, Belle  Vue,  Wakefield, Manu- 
facturing Chemist. 

Harden,    Arthur,    Asnville,    L'pper   Chorlton   Road,    Man- 
chester, Lecturer  in  Chemistry. 

Hardie,  William,  The  Gas  Offices,  Xewcastle-on-Tyne,  Gas 
Engineer. 

Hardman,  Josiah,  Milton  Chemical  Works,   Stoke-on-Trent. 
Chemical  Manufacturer. 

Hanrreaves,  J.,  Widnes,  Alkali  Manufacturer. 

Hargreaves,  Mark,  108,  Fylde  Road,  Preston,  Manufactur- 
ing Chemi«t. 

Harkness,  W.,  The  Laboratory,  Somerset  House,  London, 
W.C.,  Analytical  Chemist 

Harland,  R.  H.,  Plough  Court,  37,  Lombard  Street,  London, 
E.C.,  Consulting  Chemist. 

Harlock,  E.  B.,  Newton   Farm,  Middlewich,  Chemical  Ma- 
nufacturer. 

Harmon,    L.    E.,    Clover   Mffls,     Buffalo,    X.Y  ,     U.S.A.. 
Analytical  Chemist. 

Harned,  Frank  P.,  1332,  Washington  Avenue,  Philadelphia, 
Pa.,  U.S.A.,  Manufacturing  Chemist. 

Harrington,    W.    B.,   Ardsullasrh,   Old    Blackrock    Road, 
Cork,  Chemical  Manufacturer. 

Harris,    Arthur,   Marsh   Gate   Works,   Stratford,    E.,    Soap 
Maker. 

Harris,  Booth,  jun.,  Hillside,  Loughton,  Essex, Soap  Maker. 

Harris,  D.,  Caroline  Park,  Edinburgh,  Chemical  Manufac- 
turer. 

Harris,   Sydney  J.,  School   of  Science,    Ro«siugton  Street, 
Leeds,  Seience  Teacher. 

Harris,  Sydney  W.,  15,  Lanedowne  Terrace,  Walters  Road, 
Swansea,  Assayer. 

Harris,  T.,  Chemical  Manufacturer. 

Harrison,  A.,  Thames  Sugar  Refinery,  Silvertown,  London, 
-agar  Work-  Chemist 

Harri-on,  C.,  Hayle,  Cornwall,  Technical  Chemist. 

Harrison,  Dr.  Franklin  T.,  London,  Ontario, Canada,  Public 
Analyst 

lhrri-on,  G.  D.,  N'etham  Chemical  Works,  Bristol,  <  hemical 
Manufacturer. 

Harrison,  G.  II.,  Hagley,  neai  Stourbridge,  Firebrick  Maker. 
Harrison,    G.    Kirifr,    Hagley,   near    Stourbridge,    Fin-da  \ 

Mine  ( iwner. 
Harri-on,      J.,      Madote,     Ballintcmple,     Cork,     Chemical 

Engineer. 
Harrison,  J.  Arnold,  I,  Kyverdale  Road,  Stoke  Newington, 

H  ,  Chemical  Manufaetui  ■ 
I!  .;  15th   and   I  .  •  rry  Road,  Philadelphia, 

Pa  ,  ISA  ,  (  hemical  Mamjf 
Harrison,   Pro)    John  B.,  Govei nmenl    Laboratory,  •  <• 

town,  British  Gmana,  Government  Analyst. 
Harrison,  M.  C.  C  ,  Church  Green   Witney,  Oxon,  Br<  wet. 
Han,  Bertram  H.,  The  Elm-,  Old  '  barlton,  S.E., Analytical 

ni-t. 
Mart,   i»r    I.     Lafayette   Celli  -ton,    Pa.,    U.S.A.. 

Profe-v,r  of  I  ■  \ 

II  W,  Lore  dough  tell,  Lancu  hire   Analy 


Hart,  P.,  c/o  Tennants  &  Co.,   Clayton,   Manchester,  Tech- 
nical Chemist. 
Hartford,  Jas.,  8,  Cedar  Street,   Xew  York,  U.S.A.,  Aniline 
Merchant 
'    Hartley,  Arthur,  Cannon  Brewery,  Brighton,  Brewer. 
Hartley,  Edw.,    62,    Wall    Street,"   New    V„rk    City,  U.S.A., 

Counsellor  at  Law. 
Hartley,  Joseph.  Ballavartyn,  Santon,  near  Douglas,  Isle  of 

Man,  Technical  Chemist. 
Hartley,   R.    Kent.  Springwood    House,    Chadderton,    near 

Oldham,  Chemical  Works  Manager. 
Hartley,    Prof.    W.    X.,   E.U.S.,   Royal   College  of  Science, 

Dublin,  Professor  of  Chemistry. 
Hartog,  Philip  J.,   Owens  College,   Manchester,  Analytical 

( Ihemist 
Hartridge,  Jas.  Hills,  Holmwood,   Heudon,  Manufacturing 

Chemist 
Harvey,  E.  Feild,  ( )mrac,  St.  John's, Newfoundland,  Chemist. 
Harvey,  Ernest  \\ .,  39,  Alderbrook  Road,  Balham,  S.W., 

A.R.S.M.  Engineer. 
Harvey,  H.   C,    Raglan    House,    Brooklands,    near    Man- 
chester, Chemist. 
Harvey,  Sidney,    South-Eastern    Laboratory,    Canterbury, 

Analytical  Chemist. 
Harvey,  f.  H.,  Cattodown,  Plymouth,  Chemical  Manufac- 
turer. 
Harzer,  C.    A.,   Billiter  Buildings,  Billiter  Street,  London, 

E.C.,  Merehant. 
Hasenclever,    R.,    Chemische    Fabrik-Rhenania,    Aachen, 

Prussia,  Chemical  Manufacturer. 
Hastings,    Hugh,    55,    Comberton    Road,    Kidderminster, 

Analytical  Chemist. 
Hatfield,  Jno.  A.,  «9,  Bridge  Street.  Wednesbury,  Stafford- 
shire, Analytical  Chemist. 
Hathaway,  Xath.,  New  Bedford,  Mass.,   U.S.A.,  Analytical 

Chemist. 
Hatschek,  M.,  51,  Fulham  Park  Gardens,  Fuiham,   S.W., 

Chemical  Engineer. 
Hatton,  Wm.  P.,  c/o   W.   R.  Hatton  &   Sons,   Wormwood 

Scrubs,  W..  Starch  Works  Manager. 
Hauff,    Julius,    Feuerba  li,    Stuttgart,    Germany,   Chemical 

Manufacturer. 
Hawkins,  II.,  Eyeworth  Lodge,  Lyndhurst,  Hants,  Chemical 

Works  Manager. 
Hawkins,  .1.  Dawson,  University  Club,  Denver,  Col.,  U.S.A., 

Smelting  Works  Manager. 
Ilawliczek,  Josef.   34,  Linnet  Lane,  Sefton  Park,  Liverpool, 

Technical  Chemist. 
Hay,    Alex.    B.,    Kelvin-ide    Chemical    Works,    Marvhill, 

Glasgow,  Manufacturing  Chemist. 
Hayes,    Jno..   11,   Burlington   Chambers,    Xew  Street,  Bii- 

mfngham.  Patent  Agent. 
Haynes,   David    0.,   106,    Fulton   Street    (P.O.  Box  1483), 
York,  U.S.A.,  Proprietor  of  "  Pharmaceutical  Era." 
Ileal,  Carlton,    Hertford  Lodge,  Church  End,  Finchley,  N., 

<  hemical  Student. 

Heal\,  A.    Augustus,  90,    Gold    Street,    Xew    York,  U.S.A., 

fanner. 
Heap,  Chas.,  Caldershaw,  near  Rochdale,  Dyer 
Heap,  Isaac  H.,  Fern  Bank,  Avn-le\  Road,  Stoke-on-Trent, 

Pharmaceutical  ( Ihemist. 
Heap,   L.,   Stacksteads,   near   Manchester,   Manufacturing 

<  Ihemist. 

lleape.  Chas.,  19,  George  Street,  Manchester,  Calico  Printer. 
Heath,  G.  L.,  Calumet  and  Hecla  Smelting  Co.,  South  Lake, 

Linden,  Mich.,  l.s.A.,  Metallurgical  Chemist. 
Heath,    R.    C,    Mvton   Grange,    near    Warwick,   Chemical 

Manufacturer. 
Hebden,  Jno.  C,  P.O.  Box  824,  Providence,  If. I.,  U.S.A., 

Work-.  Manager  and  Chemist. 

Ileclit,  .los.,  34.'S.">,  Walnut  Street,  Philadelphia,  Pa.,  US. A 

ii\ tieal  < Ihemist, 
Heckmann,   ('.,   '.*,   Gorlitzerufer,  Berlin,  S.O.,  Germany, 

'  hemical  Apparatus  Maker, 
Hedley,  Armorer,  Mayfield,  Gosforth,  Newcastle-on-Tyne, 

>p  Manufacturer. 
Hedley,  John,  jun.,   II, Crooked    Lane,  B.C.j  and  (Jour- 
nal-)    -ji,    Bassell     Chambers,    Bloomsbury,    W.<'., 

<  hemical  Mercb 
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II,  -i-l.  i  n .    Robert,   Pennsylvania  Ball    Manufacturing   Co., 

Natrona,  Pa.,  tJ.S.A.,  Ball  Worki  Chemist. 
Ilit1c.nl,  Geo.,  King  Alfred's  Grammar  School,  Wantaj 

i  k-,  ( Ihemical  Instructor. 
Hebner,  O.,  11,  Billiter  Square,   London,  E.C.,   Analytical 

and  ( lonsulting  <  Ihemist. 
Heisch,  Godfrey    P.,  825,  Clapham    Road,  London,  S.W., 

( in-  l Ingineer. 
HeUier,  E.    \.,   Ill,  Westbourne   Avenue,   Hull,    Varnish 

Manufacturer. 
1 1 .lion.    Dr.    It..   47,   New    Lowther  Street,  Whitehaven, 

Analytical  and  Consulting  Chemist. 
1 1 . 1  in .  II."  J.,    Simonstone,    Hammelton    Road,    Bromley, 

Kent,  Superintending  Analyst  (Somerset  Bouse). 
Hemingway,  H.,  60,  Mark   Lane,  London,   B.C.,  Chemical 

Manufacturer. 
Hempleman,  F.  B.,  Wennington  Honse,  Wennington,  Bom- 
ford,  Essex,  Manure  Manufacturer. 
Henderson,  Jos.,  18,  Denmark  Street,  Darlington,  Analyst. 
Henderson,   Norman  M.,  Broxburn  Lodge,  Broxburn,  N.B., 

t  )il  Works  Managei 
Henderson,  Prof   <;.  G.,  The  Technical   College,   George 

Street,  Glasgow,  Professor  of  Chemistry. 
Henderson,  W.  F.,  Moorfield,  Claremont  Gardens,  Newcastle- 

on-Tyne. 
Hendrichs,   Frank     H.,    Imperial    Wbarf,    46,    Bankside, 

London,  S.P..  Chemical  Merchant. 
Hendrick,  J  as.,  Agricultural  Department,  60,  John  Street, 

Glasgow,  Lecturer  on  Agricultural  Chemistry. 
Hennin,   Alphonse,   Monongahela    Furnaces,   McKeesport, 

Pa.,  I'.s.A.,  Metallurgical  Chemist. 
Henshaw,   Jno.,   Brook   Street  Soap  Works,   Manchester, 

Soap  Manufacturer. 
Henshaw,  Sam.,  Staffordshire  Chemical  Company,  Limited, 

Tunstall,  St  ike  on-Trent,  Chemical  Works  Manager. 
Hepburn,  J.   G.,   Priorj    Work-,   Dartford,  Kent,   Leather 

Manufact  urer. 
Herf,  ()..  Herf  .V   Frerichs  Chemical  Co.,  St.  Louis,  Mo., 

U.S.A..  <  hemical  Manufacturer. 
Heriot,  James,  18,  Dumbiedykes  Road,  Edinbnrgh,  Mineral 

Water  Manufacturer. 
Herman,  W.  D.,  Eccleston  Park,  Prescot,  Lancashire,  Glass 

Works  Chemist. 
Heron,  J.,  74,  North  Side,  Clapham  Common, S.W.,  Glucose 

Works  ( Ihemist. 
Herriot,  Win.  Scott,  De  Willem,  Demerara,  Sugar  Works 

Engineer. 
Herrmann,  R.  W.   (Herrmann,  Keller  &  Co.),    102,  Fen- 

church  Street,  London,  E.C.,  Chemical  Merchant. 
Hersam,   Ernest    A.,    State  University,  College  of  Mines, 

Berkeley,  ( lal.,  U.S.A..  Assistant  in  Sanitary  Chemistry. 
Herschel,  Prof.  A.  S.,  F.R.S.,  Observatory  House,  Slough, 

Bucks,  Professor  of  ( Ihemistrj  . 
Herzmann,   Dr.  M.,  33,  Sutherland  Avenue,   Maida  Yale, 

W.,  Technical  <  Ihemist. 
Heslop,  Jos.,  110,  Kye  Hill,  Newcastlc-on-Tyne,  Chemical 

Works  Manager. 
Heslop,    Oliver,    Allhusen's    Works,    Gateshead-on-Tyne, 

Anah  tica]  Chemist. 
Hess,  Dr.   Adolph,  Oil   Works,  Leeds,   Chemical  Manufac- 
turer. 
Hetherington,  Dr.  Albert  E.,  24,  Church  Road,  Wavertree, 

Liverpool,  Analytical  Chemist. 
Hewitt,  A.  H.,  The  Green   Island   Cement  Co.,  Lim.,  Hong 

Kong,  China,  Engineer. 
Hewitt,   Dr.  D.  B.,  Oakleigh,  Northwioh,  Cheshire,  Alkali 

Manufacturer. 
Hewlett,  John  C,  40—42,  Charlotte  Street,  Great  Eastern 

Street,  London,  E.C.,  Manufacturing  Chemist. 
Hey,  Harry,  Queen's  Mills,  Savile  Town,  Dewshury,  Dyer. 
Heyden,    Dr.    F.   von,   Chemische   Fabrik,    Radebeul,   bei 

Dresden,  Germany,  Salicylic  Acid  Manufacturer. 
Heyl,  Edw.,  134,  Fenchurch  Street,  London,  E.C.,  Chemical 

and  Electrical  Engineer. 
Heys,  W.  E.,  70,  Market   Street,  Manchester,  Engineer  and 

Patent  Agent. 
Heys.  Z.  J.,  Stonehouse,  Barrhead,  N.B.,  Calico  Printer. 
Heywood,   J.   G.,    127,    Sutherland  Avenue.  Maid".    Vale, 

London,  W.,  Analytical  Chemist. 


Heywood,  J.  H.,  Sparth  Cottage,  Manchester  Hoad,  Roch- 
dale, Technical  <  Ihemist. 

Heywood,  J.  S.,  7,  Caledonian  Road,  King's  Cross,  London, 
N.,  Chemical  Manufacturer. 

Hibbert,  W.,  1  1.  Goldhurst  Terrace,  South  Hampstead, 
N.W  .,  Analytical  Chemist. 

Hick,  All.  \\  .,  12,  Adswood  Pane  Past,  Stockport,  Analy- 
tical and  Pharmaceutical  Chemist. 

Hicks,  -la-.  A.,  c  o  P.  Redwood,  4,  Bishopsgate  Street 
Within,  London, E.C.,  Analytical  Chemist. 

Higgin,  W.  IP,  Hopefield,  Bolton-le-Moors,  Chemical  Manu- 
facturer. 

Higgins,  C.  P.,  c/o  United  Alkali  Co.,  Lim.,  Muspratt's 
Works,  Widnes ;  and  (Journals)  79,,  Bedford  Street 
South,  Liverpool,  Manufacturing  Chemist. 

Hill,  Prank,  15,  Whitehall  Street,'  New  York,  U.S.A., 
Manufacturing  ChemPt. 

Hill,  .1.  K.,  Pullartoij  Cottage,  Irvine,  N.B.,  Manufacturing 
( Ihemist. 

Hill,  Sydney,  11,  Salisbury  Street,  The  Park,  Hull,  Analy- 
tical ( Ihemist, 

Hills.  C.  IP.  Anglesea  Copper  Works,  Low  Walker, 
Newcastle- on-Tyne,  <  lopper  Smelter. 

Hills,  IP.  Chemical  Works,  Deptford,  London, S.E.,  Chemical 
Manufactur  x. 

Hills,  Harold  I'.,  110.  Bow  Road.  Pondon,  E.,  Analytical 
Chemist. 

Hills,  \P  IP,  Tower  Varnish  Works,  Pong  Acre,  Nechells, 
Birmingham,  Varnish  Manufacturer. 

Hills,  W..  225,  Oxford  Street,  London,  W..  Pharmaceutic.il 
i  Ihemist. 

Hilton,  Edgar  G.,  37,  K.iurlandsky  Street,  St.  Petersburg, 
Russia.  Varnish  and  Paint  Manufacturer. 

Hindle,  J.  H.,  8,  Cobham  Street,  Accrington,  Dycworks 
Manager. 

Hinds,  James,  127,  Gosford  Street,  Coventry,  Pharmaceuti- 
cal Chemist. 

Hinman,  Bertrand  ('..  c/o  Ironclad  Manufacturing  Co., 
186,  Cook  Street,  Brooklyn,  E.D.,  U.S.A., Metallurgical 
Chemist. 

Hinshelwood,  Thos.,  Glasgow  Oil  and  Paint  Works,  Gleu- 
park  Street,  Glasgow,  Oil  Refiner. 

Hodge,  Andrew,  Dalmonach  Printworks,  Alexandria,  N.B., 
Chemist. 

Hodges,  Harry  B.,  c/o  B.  and  O.  R.  R.,  Mount  Clare, 
Baltimore,  Md.,  U.S.A.,  Chemical  Pngineer. 

Hodges,  J.  F.,  Tudor  Park,  Ilolywood,  Co.  Down,  Ireland, 
Analytical  Chemist. 

Hodgkin,  J.,  12,Dynevor  Road,  Richmond,  Surrey,  Chemical 
Manufacturer. 

Hodgkinson,  J.  IP,  Messrs.  E.  Potter  &  Co.,  Dinting  Vale, 
Glossop,  Technical  Chemist. 

Hodgkinson,  Dr.  W.  IP,  H,  Park  Villas,  Blackbeath, 
S.E.  (Journals);  and  Royal  Military  Academy,  Wool- 
wich, S.E.,  Prof,  of  Chemistry. 

Hodgson,  C,  High  House,  Eppleby,  Darlington,  Metallur- 
gical Chemist. 

Hodgson,  Win.,  3,  Barton  House,  Manchester,  Oil  and 
Colour  Broker. 

Hoghen,  W.,  Roker  Villa,  Heaton,  Newcastle-on-Tyne, 
Analytical  Chemi-t. 

Hogg,  Quintin,  23,  Rood  Pane,  London,  E.C.,  Merchant.     - 

Hogg,  T.  W.,  c/o  John  Spencer  &  Sons,  Newbura  Steel- 
works, Newcastle-on-Tyne,  Metallurgical  Chemist. 

Holden,  G.  H.,  Langley  Place,  Victoria  Park,  Manchester, 
Manufacturing  Chemist. 

Holgate,  S.  V..  29,  Long  Row,  Nottingham,  Pharmaceutical 
Chemist. 

Holgate,  T.  E.,  146,  Blackburn  Road,  Darwen,  Lancashire, 
Metallurgist. 

Holgate,  T.,  12,  Hyde  Park  Road,  Halifax,  Gas  Engineer. 

Holland,  Jos..  Brewery  House,  West  Gorton,  Manchester, 
Brewer. 

Holland,  Philip,  c/o  Jas.  Greenway,  33,  London  Street, 
Southport,  Analytical  Chemist. 

Holland,  Philip  H.,  958,  Sherbrooke  Street,  Montreal, 
Canada,  Merchant. 

Hoiliday,  R.  (Read,  Ilolliday  &  Sons),  Huddersfield,  Dye 
Manufacture!'. 
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Holliday,  Thos.,  Lunnclongh    Hall,  Huddersfield,  Aniline 

Dye  Manufacturer. 
Holloman,  Fred  K.,  396,  Harking  Road,  Plaistow,  E.,  Sugar 

Works  Chemist. 
Ilolloway,  G.  T.,  57  and  58,  Chancery  Lane,  W.C.,  Analy- 
tical'and  Consulting  Chemist. 
Holloway,    Wm.,    Newlands,    Middlesbro',    ManufactU'ing 

Chemist. 
Holmes,  Elhvood,  Wellburn,  Jesmond,   Newcastle-on-Tync, 

Colour  Manufacturer. 
Holmes,  F.  G.,  1,  Grange  Avenue,  Chapeltown  Road,  Leeds, 

Technical  Chemist. 
Holmes,  J.,  96, .  Holland    Road,  Brixton,  London,    S.W., 

Analytical,  Chemist. 
Holt,   J.    W.,    North    Road,    Clayton,    near    Manchester, 

Chemical  Works  Manager. 
Holton,  E.    C,    Sherwin-Williams  Co.,    100,   Canal   Street, 

Cleveland,  Ohio,  U.S.A.,  Chemist. 
Holzapfel,  Max.,  (quayside,  Newcastle-on-Tyue,  .Mamifac- 

turer. 
Homfray,  D.,  6,  Dartmouth  Row,   Greenwich,   S.F.,  Analy- 
tical Chemist. 
Hooker,  Benj.,  Pear  Tree  Court,  Farringdon  Road,  London, 

E.G.,  Mechanical  F.ngiueer. 
Hooper,  E.  G.,  The  Laboratory,  Somerset  House,  London, 

W.C,  Analytical  Chemist. 
Hooper,  Ernest  P.,  Elmleigh,  Beckenkam,  Kent,  Technical 

Chemist. 
Hooton,  Edm.,  Fairfield,  Hamilton  Drive,  Nottingham,  Lace 

Manufacturer. 
Hope,  Jas.,  The  Nickel  Co.,  Kirkintilloch,   N.B.,    Nickel 

Works  Manager. 
Hopkin,    W.    K.,    Fernbrae,     Brondesbury    Park,    N.W., 

Chemical  Manufacturer. 
Hopkins     Erastus,    12,   Linden    Street,    Worcester,    Mass., 

U.S.A.,  Chemist. 
Hopkins,  Gerald  V.  (Journal),  Estab0  Bella  Vista,  Fondicion 

y  Beneficiadora,  Antofagasta,  Chili ;  and  (subscription) 

Nicholaston  Hous?,  Penmaen,  near  Swansea,  Metallur- 
gist. 
Hopkins,    Herbert    W..    13,    Harrington    Gardens,    South 

Kensington,  S.W.,  Metallurgist. 
Hopkins,  T.  J.,  Ivy  Cottage,   Staverton,  near  Trowbridge, 

Engineer. 
Hopkinson,    John,   Marion   Street,   Lister   Hills,  Bradford, 

Yorks,  Lubricant  Manufacturer. 
Horn,    Wm.,  Lautaro  Nitrate  Co.,  Taltal,  Chili,  Technical 

Chemi-t. 
Born,   W.  Freeman,   Wandlc  Colour  Works,    South  Street, 

Wandsworth,  S.W.,  Varnish,  Paint,  and    Printing  Ink 

Manufacturer. 
Horner,  Jarvis  W.,27,  Brookfield  Road,  Sheffield,  Analyst. 
Horrocks,  S.,  41,  Parkfield  Road,   Sefton   Park,   Liverpool, 

Chemical  Engineer. 
Horroekl,  W.  A.,  :>,  Kgerton   Avenue,    1'rmston,  near  Man- 

ehecter,  Bleacher  and  finisher. 
Horton,  William,  :;x,  Belvidere  Road,  I'rince's  Park,  Liver- 
pool, Analytical  Chemist. 
Hosie,  G.  If  i  Glendye  Cottage,  Stevenston,  Ayrshire,  N'.B. ; 

and  (Journals)  West  Bank,  Bampfylde  Road,  Torquay, 

Teehnical  Chemist. 
if',-!  I.-    v  Percy,  25,  Cromwell  Road,  Belfast,  Analytical 

Chemist. 
Houston,  John,    1 1,  Charlotte  Street,    Manchester,    Dry- 
salter. 

Houston,  Robt.  S.,  Briar  Villa,  Greenlaw  Drive,  Paisley, 

N'.B.,  Anal;,  tical  '  !bemist. 
Horenden,    Fred.,  Glenlea,  Thurlow    Park     Road,    Wesl 

Dolwich,  S.I.. 

Howard,    A.    G.,    Holmimry,    Woo'lford,    Kssex,   Chemical 

Manufacturer. 

Howard,  D.,  Devon  Hou-e,  Buckhui sf.  Hill,  I  I    bemioal 

Manufacture  i 
Howard,  ]>.  L.,  City  Mills,  Stratford,  London,  E.,  Chemical 

Manufacture  i . 
Ho  rard,  W.  D.,  City  Mills,  Stratford,  London,  ]■'..,  Cbemical 

Manufacturer. 

Howortb,  Franklin  W    <  o  Lloyd  Wise,  16,  Lincoln's   Inn 
Manufacturing  <  hen 


Hughes,   J.,   79,   Mark    Lane,    London,    B.C.,    Agricultural 

<  Ihemist. 
Hughes,  T.,  31,  Loudon  Square,  Cardiff,  Analytical  Chemist. 
Hulme,  J.,  Newton  Chemical    Works,    Hyde,    Manchester, 

Analytical  (Ihemist. 
Humfrey,    Chas.,    Wilmington    Park,    Northwich,    Alkali 

Works  Manager. 
Hummel,  Prof.   J.  J.,  152,  Woodsley  Road,  Leeds,  Prof,  of 

Dyeing. 
Humphrys,    N.    1L,     Gasworks,     Salisbury,     Wilts,    (Jas 

Engineer. 
Hunicke,  H.  Aug.,  1219,  Missisippi  Avenue,  St.  Louis,  Mo., 

U.S.A.,  Adjunct  Prof,  of  Applied  Chemistry. 
Hunt,   Bertram,    P.O.    Box    1606,   Denver,    Col.,   U.S.A., 

Technical  Chemist. 
Hunt,   C,    Gasworks,    Windsor   Street,  Birmingham,  Gas 

Engineer. 
Hunt,  E.,  Wood  Green,  Wednesbury,  Staffordshire,  Chemical 

Manufacturer. 
Hunt,  F.  F.,  77,  Pine  Street,  New  York  City,  U.S.A.,  Ana- 
lytical Chemist. 
Hunt,  F.  J.,  Bow  Bridge  Soap  Works,  Stratford,  E.,  Soap 

Manufacturer. 
Hunt,  J.  S.,  Appleton,  Widnes. 
Hunt,    W.,    Hampton    House,   Wednesbury,    Staffordshire, 

Chemical  Manufacturer. 
Hunter,  Prof.  Matthew,  Rangoon  College,  Rangoon,  Burmah, 

Prof,  of  Chemistry, 
Hunter,  Oliver,   9,  Church  Bank,  Bolton,   Pharmaceutical 

Chemist. 
Hunter,   Sidney   H.,   202,  Bow  Road,  E.,  Mechanical  En- 
gineer. 
Hunter,  T.  G.,  625,  Drexel  Building,  54th  Street,  Philadel- 
phia. Pa.,  U.S.A.,  Chemical  Manufacturer. 
Huntington,  Prof.  A.  K.,  King's  College,  Strand,  London, 

W.C.,  Prof,  of  Metalluigy. 
Hunton,  Henry,  Greystone,  Carlton,  Ferryhill,  co.  Durham, 

Chemist. 
Hunzinger,  A.,  Dinting  Vale  Printworks,   Dinting,  Derby- 
shire, Calico  Printer. 
Hurry,  E.  H,  Atlas  Cement  Co.,  143,  Liberty  Street,  New 

York,  U.S.A.,  Mechanical  Pn^ineer. 
Hurst,  G.   H.,  22,   Blackfriars  Street,   Salford,  Manchester, 

Analytical  Chemist. 
Hurter,    Dr.   P.,  Widnes ;    and  (Journals)    Holly   Lodge, 

Crcssington     Park,     Liverpool,     Technical     Director 

(United  Alkali  Co.). 
Huskisson,    P.    L.,    77,   Swinton    Street,   London,    W.C., 

Chemical  Manufacturer. 
Iluson,  C.  W.   5,    York    Buildings,  Dale  Street,  Liverpool, 

Analytical  <  ihemist. 
Hntcheson,    Jno.    F.,    22,    St.    Knoch    Square,    Glasgow, 

<  Ihemical  Manufacturer. 
Hutchinson,  C.  C,   Engineering  Works,  Carpenter's  Road, 

Stratford,  Iv,  Chemical  Engineer. 
Hutchinson,    Chas.    II.,    Falcon    Works,   Sackville    Street, 

Barnsley,  Yorkshire,  Gas  Bngineer. 
Hutchinson,  T.  J.,  Aden    House,  Manchester   Road,   Bury, 

Bleach  Woiks  ( Ihemist. 
Huxley,  J.  II.,  15,  Kenwood  Park  Road,  Sharrow,  Sheffield, 

Metallurgical  ( Ihemist. 
Hyde,  ('.  J'.,  71,  Higher  Ardwick,  Manchester,  Brewer. 


I 


Litis,  T.  II.  W,  Pratt  Sited,  I  ;,,nden  Town,  N.W.,  Mineral 

Water  Manufacturer, 
Lnniy,  Harold,  The  Grange,  Underbill,  New  Barnet,  Patent 

Agent. 

[ngalls,   Walter     R.,    12,   Old  Slip,  New   York,   C.S.A., 

Metallurgist . 
ingle,  Dr.  Harry,  Pool,  neat   Leeds,  Organic  Chemist. 
Ingle,  Herbert,  Yorkshire  College,  Leeds,  Assistant  Lecturer 

on  Chemistry. 
[ngHs,  it.  A.,  Cnlrain,  Bothwell,  N.B..  Analytical  Chemist. 
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[lines,    Murray,    P.O.    Box    106,    Morenci,   Graham  Co., 
Arizona,  l.s  A  ,  Technical  Chemist. 

I  rive,  Koremasa,  China   and  Japan   Trading    Co.,    Kobe", 
Japan,  Anal 3  tical  ( Ihemist. 

Irvine,  I!.,  ltd} -tun,  Granton,  Edinburgh,  Chemical  Manu- 
facturer. 

Irving,  .1.  M.,  1 7  v,  Dickinson  Street,  Cooper  Btreet,  Man- 
chester, ( Ihemical  Merchant. 

Irwin,  \V., :'.,  Wilton  Polygon,  Cheetham  Mill,  Manchester, 
Analytical  ( Ihemist. 

[saac,  J.  F.   V.,   ill.  Marine   Parade,  Brighton,  Besearch 
Chemist. 

Isaac,  T.  W.  l'layer, 

Chairman  of  Water  Works  < '". 

[sler,    Otto,    28,    Cooper    Btreet,    Manchester,    Chemical 
Merchant. 

Ivatts,   Harold  E.,  18,    Harrow  Road,  East    11am,  B.,  Analy- 
tical Chemist, 


Jackman,  E.  .1.,  c/o  London  County  Council,  40,  Craven 

Street,  W.C.,  Technical  Chemist. 
Jack-on.  Edgar,  106,  Queen  Victoria  Street,  London,  E.C., 

Analytical  and  Consulting  Chemist. 
Jack-on,  Edward,   Ashleigh,    Beaufort   Road,   Edgbaston, 

Birmingham,  Alkali  Works  Inspector. 
Jack-on,    P.,  Spring   Bank,  Crumpsall  Lane,    Manchester, 

Chemical  Apparatus  Maker. 
Jackson,    Frederick,    10,    Half   Moon    Street,   Manchester, 

Laboratory  Furnisher. 
Jackson,    G.    B.,  G,  Booth   Street,   Piccadilly,  Manchester, 

Chemical  Manufacturer. 
Jack-on,  Jas.,  Dominion  Cotton  Mills  Co.,  Magog,  (Quebec, 

Canada  

Jackson,   John,  98,    Dobbie's    Loan,    Glasgow,    Lubricant 

Manufacturer. 
Jackson,  B.  V.,c/o  Scotch  and  Irish  Oxygen  Co.,  Polmadie, 

Glasgow,  Technical  Chemist. 
Jackson,  Kobt.,  18,  Harrington   Street,   Dublin,  Analytical 

Chemist. 
Jackson,  Saml..  7,  Mulgrave  Terrace,  Dalton,  Huddersfield, 

Analytical  Chemist, 
Jackson,   T.,   Clayton,    near  Manchester,  Chemical    Manu- 
facturer 
Jackson,    Walter,    24,    Sydenham    Avenue,    Sefton    Park, 

Liverpool,  Metallurgical  Chemist. 
Ja.kson,    Bt.    Hon.    W.    L.,    M  P.,    F.R.S.,   27,    Cadogan 

Square,  S.W.  ;  and  (Journals)   Allerton  Hall,  Chapel 

Allerton,  near  Leeds,  Leather  Manufacturer. 
Jackson,  W.   P.,  Saxilby.  near  Lincoln,  Chemical  Works 

Manager. 
Jago,    Wm.,    32,    Clarendon    Villas,    Brighton,    Chemical 

Engineer. 
James,  Alt.,  Cassel  Gold  Extracting  Co.,  13,  West  Scotland 

Street,  Kinning  Park.  Glasgow,  Mining  Engineer. 
James,  E.  T.,  British  Alizarin  Co.,  Ld.,  Silvertown,  Vic- 
toria Docks,  E.,  Secretary. 
James,  J.  Ilcrnaman,  Assay  Office,  Swansea,  Assayer. 
James,  Dr.  J.  Wm.,  Aylmer   House,   Weston-super-Mare  ; 

and  (Journals)   29,  Redcliff   Street,  Bristol,   Chemical 

Lecturer. 
James,    Lawrence    S.,  32,   Hawley   Street,    Boston,  Mass., 

U.S.A.,  Gas  Inspector. 
Jameson,  A.  H,  Cleveland  Linseed  Oil  Co.,  South  Chicago, 

111.,  D.S.A.,  Chemist. 
Jantzen,    Paul,    132,    Fenchurch     Street,    London,    E.C., 

Chemical  Merchant. 
Japp,  Dr.  F.  R.,  F.R.S.,  The  University,  Aberdeen,  Pro- 
fessor of  Chemistry. 
Jarmain,  George,  9,  York  Place,   Huddersfield,  Analytical 

Chemist. 
Jarmain,  Geo.  S.,  Minerva  Works,  Turnbridge,  Huddersfield, 

Wool  Extractor. 
Jarmay,  G.,  Hartford  Lodge,  Hartford,  Cheshire,  Alkali 

Manufacturer. 


Jarrett,    II.   T.,    90,    William     Street,    X.  w    York,     I.S.A.. 

Chemist. 
I,   Doming,  Michigan  Carbon  Works,  Detroit,  Mich., 

U.S.A.,  Manufacturing  Chemist. 
Jarvis,  Talbot  Mel...  o  o  Ind.,  Coope,  and  Co.,  Ld.,  Burton- 

on-Trent,  Brewer. 
.  Dr.  II.  W.,  Chem.  Lab.,  Bermuda  Street,  Frankford, 

Philadelphia,  U.S  A.,  Analytical  Chemist. 
Jekyll,  J.,  Castle  Moat  House,  Lincoln,  Chemical  Manu- 
facturer. 
Jeiikin,    W.     A.,    24,   Bella    Vista,    Minas  de    Rio     Tinto, 

Provincia  <le  Iluelva,  Sjiain,  Metallurgical  Chemist. 
Jenkins,  John  II.  B.,  Laboratory,  G.E.R.  Works,  Stratford, 

EM  Analytical  ( 'heinist. 
Jenkins,  Thos.,  Laboratorio,  Minas    de  Rio  Tinto,   Spain 

Technical  Chemist. 
Jenkins,  Tbos.  IL,  c/o  Mrs.   Waite,  Lindow  Street,  Lancas- 
ter, Analytical  Chemist. 
Jenks,  Kobt.    I ...  Besearch   Department,  Imperial  Institute, 

London,  S.W.,  Chemist. 
Jenner,  E.,  209,   Markhouse  Road,   Walthamstow,  Essex, 

Chemical  Manufacturer. 
Jennison,  F.  IL,  c/o  A  Illingworth,  Moscow,  Russia,  Dyer. 
Johnson,  A.  E.,  10,  Victoria   Street,  Wolverhampton  ;  and 

1,  Eagle  Villas,  Penn    Fields,   Wolverhampton    (for 

Journals),  Analytical  Chemist, 
Johnson,   Ben    H.,  Caroline  Cottage,  West  Grove  Road, 

Woodford,  Essex,  Contractor. 
Johnson,  Chas.  H.,  jr.,  Laboratory,  Corn  Exchange  Works, 

Leeds,  Works  Manager. 
Johnson,  Edmund  E.,  422,  Stretford  Road,   Old  Trafford, 

Manchester,  Chemical  Engineer. 
Johnson,  J.  E.,  40,  Idmistou  Road,  Stratford,  London,  E., 

Manufacturing  Chemist. 
Johnson,    J.  Grove,  23,  Cross   Street,  Finsbury,  London, 

E.G.,  Assayer. 
Johnson,  J.  Henry,  Mountains,  Tunbridge,  Kent,    Patent 

Agent. 
Johnson,   S.    H.,    Warren   Hill    House,   Loughton,  Essex, 

Chemical  Engineer. 
Johnson,  T.  A.,  Field  House,  Winnington  Park,  Northwich 

Cheshire. 
Johnston,  G.  L.,  Kingswood   Road,  Sydenham   Hill,  S.E., 

Secretary. 
Johnston,  Thos.,  Xobel's   Explosives  Co.,  Ld.,   149,  West 

George  Street,  Glasgow,  Explosives  Co.*s  Manager. 
Johnston,  Wm.  A.,  The  S.S.  White  Dental  Manufacturing 

Co.,  Princess  Bay,  New  York,  U.S.A.,  Dental  fmamel 

Manufacturer. 
Johnston,   Wm.  E.,  Kingswood  Road,  Sydenham  Hill,  S.E., 

Assistant  Chemist  (Bovril,  Limited). 
\   Johnston,    Wm.  G.,  Chemical  Works,  Coatbridge  Street, 

Port  Dundas,  Glasgow,  Technical  Chemist. 
Johnston,   W.   G.,   Warwicks'   and   Richardsons'   Brewery, 

Newark-on-Trent,  Chemist. 
John-tone,  Jas..  Shawfield    Works,   Rutherglen,  Glasgow, 

Technical  Chemist. 
Johnstone,    Dr.   W.,    Effingham    House,    Arundel    Street, 

Strand,  W.C.,  Analytical  Chemi-t. 
Jones,  A.    Frederick,    c/o    Walters   Bros.,    Pisagua,  Chili, 

"  Nitrate  "  Manufacturer. 
Jones,  Chapman,  Royal  College  of  Science,  South  Kensing- 
ton, S.W.,  Senior  Demonstrator  iu  Chemistry. 
Jones,  David  S.,  Wilson  Terrace,  Coatbridge,  N.B.,  Analy- 
tical Chemist. 
Jones,  Prof.  D.  E.,  7,  Marine  Terrace,  Aberystwith,  Wales, 

Director  of  Technical  Instruction. 
Jones,   E.   W.    T.,    10,    Victoria    Street,    Wolverhampton, 

Analytical  Chemist. 
Jones,  Herbert,  sec  Sefton-Jones,  H. 
Jones,  John  Arthur,  Gijon,  Spain,  Mining  Engineer. 
Jone-,  M.   W.,  50,  Mayfield  Road,  Whalley  Range,  Man- 
chester, Chemist. 
Jones,  T.   Simpson,  30,   Lime  Street,  London,  E.C.,  Editor 

of  "  Manufacturing  Chemist." 
Jones,  T.  Tolley,  486,   Collins   Street,  Melbourne,  Victoria, 

Explosives  Manufacturer. 
Joues,  W.  Norris,  Lancashire  Metal  Works,  Widnes,  Tech- 
nical Chemist. 
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Joseland,  Walter  H.,  Talk  o'-th'-Hill,  near  Stoke-on-Trent, 
Manager  of  Chemical  Works. 

Joslin.  Omar,  c  o  Messrs.  Swift  &  Co.,  Union  Stock  Yards. 
Chicago,  111.,  I'.s.A.,  Analytical  Chemist. 

Joiiet,  Cavalier  II.,  Roselle,  Union  Co.,  N.J.,  U.S.A.,  Tech- 
nical Chemist. 

Journand.  Louis,  Ste.  Colombe-lz-Vienne,  Rhone,  France, 
Technical  Chemist. 

Joy,  Douglas  G.,  Scnlcoates  Oil  Mill,  Hull.  Oil  Refiner. 

Jovnson,  P.,  Killamarah,  near  Botherham,  Yoiks,  Metal- 
lurgical Chemist. 

Julien.  Alired,  Societe  <les  Peintures  Sous-marines,  17,  Eue 
Beauvan,  Marseilles,  France,  Civil  Engineer. 

Jiirgensen,  Dr.  Bolof,  Smetanka,  6,  Weinberge,  Prague, 
Austria,  Chemist. 

Justice,  P.  M.,  14,  Southampton  Buildings,  Chancery  Lane, 
London,  W.C.,  Patent  Agent. 


Kalle,   Dr.    Wm.,    Biebrich-am-Rhein,    Germany,    Colour 

Manufacturer. 
Kater,  R.  McCulloch,  Nobel's  Explosives  Co.,  Stevenston, 

Ayrshire,  N.H..  Explosives  Chemist. 
Kathreiner,  Franz,    Worms   a/Bhein,  Germany,   Technical 

Chemist. 
Kaufmann,  Dr.  Herbert   M.,    1325,  Franklin  Street,  Phila- 
delphia, Pa.,  LT.S.A. 

Kawakita,   Michitada,    Imperial    College    of    Engineering, 

Tokyo,  Japan,  Analytical  Chemist. 

Kay,  H.  A.,  71,  Maida  Vale,  London,  W.  

Kay,    Dr.    Percy,     Burlington   Buildings,     North   Street, 

Keighley,  Analytical  Chemist. 
Kay,  W.  EL,  Gowanbank,  Busby,  near  Glasgow,  Printworks 

Chemist. 
Kearns,  H.  W.,  Baxenden.  near  Accrington,  Dyer. 
Kebler,   Lyman    F.,  30."),   Cherry  Street,  Philadelphia,  Pa., 

U.S.A.,  Manufacturing  Chemist. 
Keen,  Austin,  Technical  School,  Huddersfield,  Secretary. 
Keiser.  E.  H..  Bryn  Mawr  College,  Btyn  Mawr,  Pa.,  U.S.A., 

Professor  of  Chemistry. 
Kellie,    .las.     M.,    Straiton     Oil     Works,    Loanhead,    near 

Edinburgh,  Technical  Chemist. 
Kellner,   Dr.   Wm.,    13,  Victoria  Road,  Old  Charlton,  S.E., 

Chemist  to  War  Department. 
Keinpson,    John    F  ,   Pye    Bridge    Chemical    Works,    near 

Alfteton,  Derbyshire,  Chemical  Manufacturer. 
Kennedy,  Wm.,  28,  Boyal  Exchange  Square,  Glasgow,  Oil 

\Vr,rks  Director. 
Kenri'k,   I'rof.    Edgar   B.,    St.   John's    College,   Winnipeg, 

Manitoba,  Canada,  Professor  of  Chemistry. 
Kent,  Wm.  J.,  P.O.  Box  'I'm.  Johannesburg,  South  African 

Bepnblic,  Assayerand  Chemical  Bngineer. 
Kenyon,  11mm.,  The  Shrubbery,  Hilton    Park,  Prestwich, 

near  Manchester,  Manufacturing  Chemist. 
K'er,  Alan    D  ,   Millbum   Chemical    Works,   Garngad    Hill, 

Glasgow,  Chemical  Manufacturer. 
Kerr,  Ja- .  <■  r,   Linlithgow    <M   Co.,  Ld..  Linlithgow,  N.I'., 

Work-  Chemist. 
Kerr,  Saml.  T .,    '■  0    Alex.  Kerr    Pros.    &  Co.,  Philadelphia, 

Pa.,  Q.8.A.,  Salt  Mannfacturer. 
Kershaw.  J.,  Grease,  Varnish,  and  Cement  Works,  Iloliin- 

irood,  near  Oldham,  Varnish  Manufacturer. 
Kestner,    Paul.    io,    Boulevard    Vanban,    Lille,    I  i 

Cle  :; 

Keys,  \v.  II.,  Ball  End  Chemical  Works,  West  Bromwich, 
and  Chemical  Manufacturer. 

Kibble,     W.    OS)!  Sillolk, 

Chemical  Bngim 
Kineh,   I  ii   Agricultural  College,  <  irencester,    Pro 

'.I   of  <   le  mi  -lev  . 

King,  A.   J.,    Ingersley    Vale,  UoUington,    near    Maccl 

'i'T. 

Kb  2l,Oodliman   Htreet,  London    I.'      Chemical 


King,  C.    M.,   Campsie   Alum    Works,    Lennoxtown,    X.P., 

Alum  Manufacturer. 
King,   Sir  James,   Part.,   115,    Wellington   Street,  Glasgow, 

Chemical  Manufacturer. 
King,  Jas.  E.,  The  Know  Mill   Printing  Co.,  Ld.,  Entuistlc, 

near  Bolton,  Printworks  Chemist. 
King,    J.    Falconer,    Russell     Place,     Edinburgh,     X.M., 

Analytical  Chemist. 
King,  J.  1\,  Clayton  Square,  Liverpool,  Patent  Agent. 
King,   Ilobt.,    115,   Wellington    Street,   Glasgow,    Chemical 

Manufacturer. 
King,  Walter   P.,   55,  Sunderland  Boad,  Forest   Hill,   S.E., 

Chemical  Manufacturer. 
King,    W.   Grant,  The    Barber   Asphalt    Paving  Co.,  178. 

Walden    Avenue,    Buffalo,     N.Y.,    U.S.A.,     Chemical 

Engineer. 
Kingsford,    T.    P.,    Oswego,    New    York,    U.S.A.,    Starch 

Manufacturer. 
Kingzett,  C.  T.,  Elmstead  Knoll,  Chislehurst,  Kent,  Technical 

Chemist. 
Kinnicutt,  Professor  L.  P.,  77,  Elm  Street,  Worcester,  Mass., 

U.S.A.,  Professor  of  Chemistry. 
Kirk,  Edw.  C,  Lock  Box   1615,  Philadelphia,  Pa.,  U.S.A., 

Dentist  and  Editor. 
Kirkman,     R.,    Landore    Alkali    Works,    Swansea,    Alkali 

Works  Manager. 
Kirkpatrick.    A.   J.,    179,    West    George    Street,    Glasgow, 

Chemical  Merchant, 
Kitaroura,  Y.  (Journals),  c/o  K.  Fujihanaya,  Yokoyamacho 

Sanchome,  Tokyo,  Japan,  Agricultural  Chemist. 
Kitchen,  Theo.  (Journals),    28,  Flinders  Lane  North,  Mel- 
bourne, Australia ;    and    (subs.)    35,    Queen    Victoria 

Street,  E.C.,  Soap  and  Candle  Manufacturer. 
Kitson,  Sir  James,   Bart.,  MP.,  Gledhow  Hall,  Leeds,  Iron 

and  Steel  Manufacturer. 
Kitto,  B.,  26,  Lancaster  Boad,  Finsbury  Park,  London,  N., 

Analytical  Chemist. 
Kleemann,  Dr.  S.,  25,  Greenfield  Road..  Stoneycroft,  Liver- 
pool, Analytical  Chemist. 
Klipstein,  A.,   122,  Pearl  Street,  New  York,  U.S.A.   (P.O. 

Box  2833),  Chemical  Manufacturer  and  Importer. 
Klonowski,  W.  T.  von,  P.O.  Box   64,  Krugersdorp,  S.A.K., 

Chemist  and  Druggist. 
Kuaggs,  Alfred  B.,  65,  Belle  Vue  Boad,  Leeds,  Technical 

Chemist  in  Dye  works. 
Knecht,    Dr.    E.,    Station    Boad,    Crumpsall,    Manchester, 

Analytical  Chemist. 
Knight,  A.  IL,  2,  Gerald  Boad,  Oxton,  Cheshire,  Assayer. 
Knight,  Henry,  33,  Faraday  Street,  Breck  Boad,  Liverpool, 

Colour  and  Varnish  Manufacturer. 
Knight,.!.   P.,  Silvertown  Soapworks,  Silvertown,   London, 

K.,  Soap  Mannfacturer. 
Knight,  J.  J.,  Gorton  Brook  Chemical  Works,  West  Gorton, 

near  Manchester,  Technical  Chemist. 
Knight,  Wm.  A.,  Sexey's  Trade  School,  Brnton,  Somerset, 

Head  Master. 
Knights,  .1.  West,   County    Laboratory,    1,  Sidney    Street, 

I    inibridge,  Analytical  Chemist. 
Knipler,  !■'.,  e/o    R.    Harper    and   Co.,   352,    Flinders    Lane, 

Melbourne,  Victoria,  Starch  Manufacturer. 
Knowles,   Joshua,   Stormer    Hill,    Tottington,   near    Bury, 

(  alicD  Printer. 
Knox,  B.  W.,  Colonial  Sugar  Refining  Co.,  Sydnej ,  X.S.W. ; 

and  <■  o  Parbury  Henry  .v  Co.,  7,  Bast   India  Avenue, 

London,  B.C.,  Sugarworks  Chemist, 

Koechlin,  Horace,    19,  Avenue    du    Mont    Riboudet,  Piiueii, 

France ;   and  (suhs.)  c/o  Koechlin,  Banmgartner  and 
Oo.,    7'.i'.,    Watting  street,    P.O.  Chemical   Manuiac 

hirer. 

Kohn,  Dr.  Chas.  A.,  University  College,  Brownlow  Street, 
Liverpool,  Chemical  Demonstrator. 

Kolb,    J.,   Soc    Anon,    del    Matiuf.  de    Produits   ChimiquCS, 

Lille,  France,  Chemical  Mannfacturer. 
Koningh,  L.  de,  826,  Kensington   Boad,  B.E.,  Analytical 

<  'hi  ini-t 
Kraftmi  ..,  Charing  <  Sross,  London,  S.W.,  Explosives 

Manufacturer. 

Krause,  Dr.  Uberl  II.,  132,  Woodland  Avenue,  Cleveland, 

•  thin,  U.S.A.,  (   li'nii'l   (GraSSelli  Chemical  Co.). 
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Krause,  Dr.  ('•.,  "  Chemiker-ZeituDg,"  C5then,  Germany, 

Editor. 
Kinase,  o.  ll..  c  o  American  Sugar  Refining  Co.,  •  ' 

City,  N..I  ,  I'.S.A  ,  Chemical  Engineer. 
Krohn,  F.    W.   T.,  8,   Milton   Villa-.,    Harrow,   Tecl 

(  'hcinist. 

Kiihl,  w.  ll.,  73,  Jagerstrasse,  B< u  lin,  Germanj .  Bookseller. 
Kunheim,  Dr.  Hugo,  32,  Doratheenstrasse,  Berlin,  Chemical 

Mai.ulaetiir,  i . 

Kupferberg,   Dr.    II.,  ■'in.'!.  Collyhurst   Road,   Manchester, 

Technical  ( Ihemist. 
Kynaston,  J.  W.,  8,  Oak  Terrace,  Beech  Street,  Liverpool, 

Chemical  Engineer. 


Lacey,    E.   ('.,    126a,    Bermondsey   Street,   London,   S.E., 

Manufacturing  <  Ihemist. 
Lacey,  T.  S.,  Gas  Light  and  Coke  Company,  Lupus  Street 

Pimlico,  S.W..  (jjis  Enginei  i 
Lagerwall,  Dr.  Ivar,  •'>.'(,  Rue  de  Provence,  Paris,  Petroleum 

Manufacturer. 
Laidler,    C.   P.,   26,    Noble    Terrace,   Gateshead-on-Tyne 

Analytical  Chemist. 
Laidler,  T.  S.,  Allhusen's  Works,  Gateshead  ;  and  (Journals) 

3,  Stratford  Villas  West  Heaton,  Newcastle,  Analytical 

( Ihemist. 
Laing,  Jno.,   3,   Mentone  Terrace,    Edinburgh,   Analytical 

<  Ihemist. 
Laing,   Wm.,   224,   Swan    Arcade,    Bradford,    Vorks,    Oil 

Merchant. 
Lake,  D.  E.,  36,  Mark  Lane, London, E.C., Chemical  Agent. 
Lake,  G.,  jun.,  83,  Primrose   Lane,  GIossop,  Derbyshire, 

Analytical  Chemist. 
Lambert,  Alan,   Onion   Oil   Mills,    Ld.,    18,    Bishopsgate 

Street  Within,  E.G.,  Oil  Mills  Director. 
Lampray,    B.    IE,    24,    Burghley    Road,    Highgate    Road, 

London,  N.W. 
Lander,  Albert  II.,  164,  Edmund  Street,  Birmingham,  Metal 

Merchant 
Lang,  .Tas.   G.,   5,  Viewfield  Terrace,   Hillhead,   Glasgow, 

Analytical  Chemist. 
Lang.    W.    B.,    9,    Crown    Gardens,   Dowanhill,    Glasgow, 

Chemical  Demonstrator. 
Langbeck,   H.  W.,  The  Park,  Loughton,  Essex,  Technical 

Chemist. 
Langdon,  Dr.  M.  J.,  3,  Cooper  Street.  Manchester,  Analytical 

Chemist. 
Lange,     Dr.    Martin,    Westerdokstraat,    25,    Amsterdam, 

Holland,  Analytical  Chemist. 
Langen,  II    (■.,  Maschinenfahrik,  Grevenbroich,  Greven- 

bisich,  G-rinany,  Chemical  Engineer. 
Langenheck,  Karl,  c/o  The  A.  K.   Tiling  Co.,   ZanesviUe, 

Ohio,  U.S.A..  Analytical  Chemist. 
Langer,     Dr.    Carl,    Lindisfarne,     New    Warwick    Road, 

Leamington,  Analytical  Chemist. 
Langrick,   Thos.    E.,   2,    Bounicgton   Terrace,   Edinburgh, 

Paint  Works  Manager. 
Larkin,   T.,    St.    Bede   Chemical    Works,    South    Shields, 

Chemical  Works  Manager. 
Lamed,  J.  N.,  Young  Men's  Library,  Buffalo,  N.Y.,  U.S.A., 

Librarian. 
Larson,    John,    18,    Pine    Street,    Chicago,    111.,    U.S.A., 

Assistant  Chemist. 
Lascelles,  Jno.    II..    Eynwood    Villa,    Beaconsfield    Road, 

New  Southgate,  N.,  Chemist. 
Lassing,   Henry,  M.D.,  19,  Park  Place,  New  York,  D.S  A, 

Editor  and  Leather  Manufacturer. 
Latham,   Baldwin,    13.  Victoria  Strett,   Westminster,  S.W., 

Civil  Engineer. 
Latham,    J.    J.,    157,   Albert    Road,    Appleton,    Widnes. 

Chemical  Works  Manager. 
Laurie,  A.  P.,  49,  Beaumont   Square.  London,  E.,  Chemical 

Lecturer. 


Law,  A    I..  Donald's  Chlorine  Co.,   Ld.,   Kilwinning,  N.B., 

Technical  Chemist. 
Lawranoe,    H.    A.,    28,    Grosvenor    Road,   Gunnersbury, 

A 1 1 .- 1 1  \  tical  Chemist. 
Lawrence.  .las.,    Ucpauno   Chemical  Co.,   Woodbury,   N.J., 

U.S.A.,  Works  Chemist 
Laws.  .1.  I'.,  32,  Holborn  Viaduct,  London,  E.C.,  Analytical 

( Ihemist. 
Lawson,  Arthur  J.,  Marsh   Soapworks,  Bristol,  Soap  Manu- 
facturer. 
Lawson,    Dr.   T.  A.,  114,  Alexandra   Road,  London,  N.W., 

Colour  (  hcinist. 
Lawton,    Thos.,    Calthorpe   House,  Aldridge    Road,    Perry 

Bar,  Birmingham,  Chemical  Work*.  Manager. 
Laycock,  Dr.  W.  F.,  2,  Park  Street,    Dewsbury,  Analytical 

CIlC    UllM 

La/ants,    Jos.,   Opern    Ring,     13,    Vienna,    Austria,    Civil 

Engineer. 
Lazarus,  M.  J.     See  Langdon,  M.  J. 
Leach.  Walter,   22,    St.  Andrew's    Place,   Bradford,  Yorks, 

Analytical  Chemist. 
Leathart,  J.,  Lead  Works,  Newcastle-on-Tyne,  Lead  Manu- 
facturer. 
Leather,  Dr.  J.  W.,  Dehra  Dun,  N.W.P.,  India,  Agricultural 

Chemist,  Government  of  India. 
Le  Boutillier,  Clement,  c/o  Taylor  Iron  and  Steel  Co.,  High 

Bridze,  N.J.,  U.S.A.,  Chemist. 
Ledoff,  Prof.  A.,  Technological  Institute,   Kharkoff,  Russia, 

Professor  of  Chemistry. 
Lee,   C.   Tennant,  146,  Franklin    Street,    Boston,   Mass., 

U.S.A.,  Analytical  Chemist. 
Lee,  J.  E. 
Lie,   .1.    W.    Richmond,    70,    St.    Helens    Gardens,    North 

Kensington,  W.,  Mining  Engineer. 
Lee,  S.  Wright,  6-10,  Whitechapel,  Liverpool,  Wholesale 

Druggist 
Lee,    Theo.    H.,    Edgcumbe    Villa,    Clevedon,    Somerset, 

Analytical  Chemist. 
Leech,    F.    S.,    32,    Plein    Street,    (ape    Town,    S.    Africa, 

Pharmaceutical  Chemist. 
Leeds,  I*.  IL.  26,  East   Bank,  Stamford  Hill,  N.,  Analytical 

Chemist. 
Leese,  Joseph,  3,  Lord  Street  West,  Southport. 
Leete,  Jos.,  19 — 25,  Bermondsey  Street,  S.E.,  Lithographic 

Printer. 
Eeffinann,   Dr.    II. ,   715.   Walnut  Street,  Philadelphia,   Pa., 

U.S.A.,  Analytical  and  (  onsulting  Chemist 
Leigh,   Cecil,    Adderley  Park    Boiling   Mills,    Birmingham, 

Technical  Chemist. 
Leitch,    Jno.    W.,     Milnsbridge    Chemical    Works,    near 

Huddersfield,  Aniline  Dye  Manufacturer. 
Lenders,  A.   W.  II. ,  Portsmouth,  Bay  Co.,  Mich.,  U.S.A., 

Technical  Chemist. 
Lennard,  I'..  Enfield  Lodge,  St.  John's   Road,  Blaekheath, 

S.E.,  Chemical  Manufacturer. 
Lennox,    Robt.    N.,   Royal    Institution,   Albemarle    Street, 

London,  W.,  Chemical  Demonstrator. 
Leonard.  Wm.  J.,  Hope  Chemical   Works,  Hackney  Wick, 

E.,  Naphtha  Distiller. 
Lequin,  E.,  9,  Rue  Ste.  Cecile,  Paris,  Director  of  St.  Gobain 

Glassworks, 
sky,  Jos.,  25,  East   72nd  Street,  New  York,  U.S.A., 

Manufacturing  Chemist. 
Leslie,  II.  Mackenzie,  c/o  Mysore  G.M.  Co.,  Lim.,  Oorgaurn, 

Mysore,  South  India,  Chemical  Engineer. 
Lester,    J.  IE,  51,    Arcade    Chambers,    St.    Mary's    Gate, 

Manchester.  Analytical  Chemist. 
Lett,  Stephen   J.,  25,  Percy  Street,  Liverpool,  Analytical 

( Ihemist. 
Lever,     Jas.     D.,     Thornton      Hough,      Cheshire,      Soap 

Manufacturer. 
Lever,   Wm.     IE,    Thornton    House,     Thornton     Hough, 

Cheshire,  Soap  Manufacturer. 
Levinstein,  Ivan,  21,  Minshull  Street,  Manchester,  Colour 

Manufacturer. 
Lewes,  Prof.  Vivian  B.,  Royal  Naval  College,  Greenwich, 

S.E..  Professor  of  Chemistry. 
Lewiuton,  P...  14,  Cleveland  Street,  Fitzrov  Square,  Lon- 
don, S.W. 
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Lewis,  A.  E.,  80,  Tritonvillc  Road,  Sandymount,   Dublin, 

Analytical  Chemist. 
Lewis,  G.  T.,  50.5,  Provident  Buildings,  South  and  Chestnut 

Streets,  Philadelphia,  Pa.,  U.S.A.,  Merchant. 
Lewkowitsch,    Dr.    Julius,    Whitehall    Soapworks,     Leeds, 

Manufacturing  Chemist. 
Lichtensteiu,  Theodore,  Chemical  Works,  Silvertown,  Lon- 
don, E.,  Manufacturing  Chemist. 
Liddle,  G.  A.,  313,  Derby   Place,  Walmersley   Road,  Bury, 

Chemical  Student. 
Liddle,   W.    T.,    Carr  Bank,   Walmersley,    Bury,    Chemist 

and  Manager  (Dvewood  Extract  Works). 
Lidgey,   Cecil  R  ,    (3,  Marmora   Road,   Honor   Oak,   S.E., 

Analyst. 
Liebert,  Dr.  M.,  c/o   B.   Dewhnrsl   and   Co.,  Lim.,  Biratal, 

near  Leeds,  Chemist. 
Liebmann,     Dr.     A.,     61,    Marsden    Street,    Manchester, 

Analytical  Chemist. 
Liepmann,  Dr.  H.,  c/o  Cracker  Creek   G.M.   Co.,  Eureka, 

Baker  Co.,  Oregon,  U.S.A.,  Metallurgical  Chemist. 
Lightfoot,  T.  E.,    88,   Arden    Terrace,  Accrington,    Calico 

Printer's  Chemi>t. 
Lilly,    Oliver    M.,    The    Croft,    Spondon,    Derby,    Colour 

Manufacturer. 
Lindemann,    Dr.    G.,    Neulengbach,    bei    Wien,    Austria, 

Varnish  Works  Manager. 
Lindley,  Hubert  E.,  Chemical  Laboratory,  Royal  Veterinary 

College,  Camden  Town,  N.W.,  Analytical  Chemist. 
Ling,    Arthur    R.,   45,   Lambton   Road,    Cottenham   Park, 

Wimbledon,  Chemist  (Sugar). 
Lishman,  W.  W.  L.,  36,   Washington    Street,    Girlington, 

Bradford,  Yorks,  Dyeing  Chemi-t. 
Little,  Wm.  G.,  Blendon  Grove,  Bexley,  Kent,  Chemical 

Manufacturer. 
Littlejohn,  J.,  c/o  African  Banking  Corporation,  Johannes- 
burg, S.A.R.,  Analytical  Chemist. 
Liversedge,  A.  J.,  c/o  Mirrlees,  Watson,  and  Yaryan  Co., 

Ld.,     45,      Scotland      Street,     Glasgow,      Mechanical 

Engineer. 
Liversidge,  Prof.  A.,  F.R.S.,  The  University,  Sydney,  New 

South    Wales;     and     (Journals)    c'o    Kegan,    Paul, 

&  Co.,  20-22,   Charing  Cross   Road,  W.C.,  Professor 

of  Chemistry. 
Livesey,  Frank,   South  Metropolitan   Gas   Co.,   709a,   Old 

Kent  Road,  London,  8.E.,  lias  Engineer. 
Livingston,  W.  J.,  London  County  Council,  Spring  Gardens, 

London,  S.W.,  Analytical  Chemist. 
Llewellyn,  Geo.  II.,  Pencraig,  Caerau  Park,  Newport,  Mon., 

Solicitor  anil  Science  Student. 
Lloyd,    Harold    T.,    1,    Heruion    Hill,    Snaresbrook,   N.E., 

Analytical  Chemi-t. 
Lloyd,  Herbert,  c/o  Electric  Storage   Battery  Co.,  Drexel 

Building,     Philadelphia,    Pa.,    U.S.A.,    Chemist     and 

Electrician. 
Lodge,    A.    S.,   Newchurch,    near    Manchester,    Technical 

Chemist. 
Lodge,  Edw.,  M,  Bradford   Road,  Huddersfield,  Teacher  of 

Wool  Dyeing. 
LoewenthaL  Dr.  R.,  Magazinstrassc  \2a,  Berlin,  O.,  Textile 

Chemist  and  Lecturer  on  Dyeing. 
Lornae,  '1 .,  Cleveland,  Minebead,  Taunton,  B.8.< >.,  Chemical 

Manufacturer. 
Lombard,   Bmile,    12,    Rue  Breteuil,   Marseilles,    France, 

Director  of  Pyrites  Co. 
Longshaw,  Jas.,  .'),  Church  Boad,  Seaforth,  near  Liverpool, 

Manufacturing  '  hernial 
Lord,  V.  J.,  Brookiands,  Millbrook,  Stalybridge,  Analytical 

mist. 
Lorenz,   II.,  7    and   8,   Idol    Lane,  London,    B.C.,  Chemical 

Merchant 

Lorimer,  J.,  Britannia  Row,  Islington,  BL,  Manufacturing 

<  !h(  i 

Lofrajn,   J.    I  folk    House,    Norfolk    Street,    Strand, 

London,  W.C.,  Civil  Engii 

i.'     nil  ch,    Prof,   s.    M.,   Belgrade,  Berria,   Professor  ol 
Chemistry . 

Lett,  I'.  B., The  Laboratory,  Bridge  (  uambers,  Rurionon 
'I  renl   (  im  nl< Br<  «rin^  <  <nemi  t. 


Looghton,  J.  1'-,  Washington  Chemical  Works,  co.  Durham, 

Technical  Chemist. 
Louis,  D.  A.,  77,  Shirland  Gardens,  London,  W.,  Metallurgist 

and  Mining  Engineer. 
Louis,  Henry,  c/o  Iberian  <  >iv  Co.,  Lim., El  Pedroso,  Seville, 

Spain,  .Mining  ami  Metallurgical  Knginei  i 
Love,  Dr.  E.  G.,   80,  East  55th    Street,  New   York,  U.S.A., 

Analytical  Chemist. 
Loribond,  J.  W.,26,  St.  Ann's  Street,  Salisbury,  Tintometer 

Manufacturer. 
Lovibond,    T.    W.,    Tyue     Brewery,     Newcastle on-Tyne, 

Brewer. 
Lovibond,  V.  L.,  The  Hermitage,  North  End.Fulham,  S.W., 

Brewer. 
Lowe,  C.  W.,  Summerfield  House,  Reddish,  near  Stockport, 

Manufacturing  Chemist. 
Lowe,  Horace  A.,  Bleachworks  Chemist. 
Lowe,  Jas.  S.,  Britannia  Estate,  Riviere   Dragon,  Mauritius 

Sugar  Planter. 
Lowe,  W.  F.,  9,  Hough  Green,  Chester,  Analytical  Chemist. 
Lowson,  J.  G.  F.,  Polton   Paper   Works,   Midlothian,  N.B., 

Paper  Maker. 
Lucas,  Bernard  R.,  32,  Borough  Road  West,  Middlesbrough, 

Alkali  Works  Manager. 
Lucas,    R.    J.,    Alwinenstrasse    11,    Wiesbaden,    Germany, 

Technical  Chemist. 
Luck,    A.,    Powder    Mills,    Dartford,     Kent,     Explosives 

Chemist. 
Luck,  E.,  68,  Sumner  Street,  Southwark,  S.E. ,  Manufacturing 

Chemist. 
Ludlow,  Lionel,   c/o   Cape   Copper   Mining   Co.,   O'okiep, 

Namaqualand,  South  Africa,  Assayer. 
Lund,  Jas.,  142,  Hawthorne  Street,  Maiden,  Mass.,  U.S.A., 

Ammonia  Works  Manager. 
Lundholm,  Carl  0.,  Ardeer  Factory,  Stevenston,  Ayrshire, 

Explosives  Works  Manager. 
Lunge,    Dr.    G.,    Englisches    Viertel,    Hottingen,    Zurich, 

Switzerland,  Professor  of  Chemistry. 
Lungwitz,  Emil   E.,  159,  Front   Street,  New   York,  U.S.A., 

Chemist. 
Lungwitz,  Theo.,  c/o  Chas.  Pfizer  and  Co.,  81,  Maiden  Lane, 

New  York,  U.S.A.,  Superintending  Chemist. 
Lunn,  C,  Woodsome  Lees,  Kirkburton,  near  Huddersfield, 

Chemical  Manufacturer. 
Lupton,  Sydney,  Grove  Cottage,  Boundhay,  Leeds. 
Luthv,  Edmund  O.,  c/o  Mellwood  Distillery  Co.,  Louisville, 

Ky.,  U.S.A.,  Distiller. 
Luthy,  Otto,  2:530,  Fairniount  Avenue,  Philadelphia,  Pa., 

U.S.A.,  Analytical  Chemist. 
Lye,  W.  T..  Braehead,  Cromwell  Road,  Luton,  Beds.,  Straw 

Dyer. 
Lyle,    James,    Plai^tow   Wharf,    North   Woolwich    Road, 

Loudon,  E.,  Sugar  Refiner. 
Lyle,  Jno.,  21,  Mincing  Lane,  London,  E.C.,  Sugar  Refiner. 
Lyon,  .J.  G.,  The  Aire  Tar  Works,  Knottingley,  Yorks,  Tar 

Distiller. 
Lyte,  F.  Maxwell,  60,  Finborough  Road,  Rcdcliffc  Square, 

London,  S.W.,  Chemical  Manufacturer. 
Lytic,    A.    M.,    North    of   Ireland    Chemical    Co.,    Belfast, 

Chemical  Manufacturer. 
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Mabery,  Prof.  ('has.   P.,    <j,    Bockwell   Street,  Cleveland, 

Ohio,  U.S.A.,  Professor  of  Chemistry. 
Mabey,  Fred  O.,  196,  Amhurst  Road,  Hackney,  N.E.,  Win.' 

Merchant. 

Macadam,  C.   T.,   116,  Penchurch  Street,  London,  E.C., 

Maniiif   Works  Manager. 

Macadam,    Berber!     E.,  The    Lake,   Snaresbrook,    Essex, 

Manure  Work-;  Manager. 

Macadam,    Dr.    Stevenson,    Surgeons'    Hall,    Edinburgh, 
Chemical  Lecturi  r  and  '  lonsulting  <  'hemist. 

Macadam,     I'lol      \V.     [vison,    Siiigrons'     Hall,     Edinburgh, 

Professor  of  Chemistry  and  Consulting  ('hemist. 


Wll 


I  Hi:  JUUBNAL   OF   THE  BOC1ETX   OF  (III. MUM.    [NDUSTRY.         Jan.ai,u»6. 


Macadam,    Stevenson,   Jan.,    Surgeons'    Ball,    Edinburgh, 

Analytical  ( Ihemist 
McAlister,    1!.,    I..i«        I     emical   Manure    Co.,    Limited, 

Barking  Creek,  Essex,  Manure  Works  Manager. 
McAlley,  Bobt.,  18,  Ki n^r  William  Street,  Greenwich,  8  i 

Paint  Works  Manager. 
.Macallan,  .1.,   .'!,  Charlemont    Terrace,    Clontarf,    Dublin. 

Analytical  <  Ihemist 
Macara,  Tbos.,  juii  ,   6,   Wesl    Hank   Terrace,    Billhead, 

Qlaagow,  Chemical  Student. 
MoArthur,  Jno.,  196,  Trinitj  ttoad,  Wandsworth  Common, 

8.W.,  Chemist 
Mc Arthur,  .1.  I!..  Price's  Patent  Candle  Co.,  Limited,  Brom- 

borougb  Pool,  near  Birkenhead,  Oil  Works  Chemist 
Macarthur,  J.  G.,  98,   Dobbie*s   Loan,  Glasgow,  Lubricant 

Manufacturer. 
McArthur,  .1.    S.,   *  sjsel  Gold  Extracting    Co.,   Limited, 

108a,  Bope  Street,  Glasgow,  Technical  Chemist. 
McArthur,     Tho-.,    Cairndhu,    Eirklee     Load,    Glasgow, 

Drysalter  and  Dyewood  Extractor. 
McBretney,   E.   G ..  Pontefract    Koad,   Castleford,    Yorks, 

(ila->  Works  Chemist. 
McCallum,    J.     M.,    South     Park,    Paisley,     NIL    Soap 

Manufacturer. 
McCalman,  D.,   Waterside,   [rvine,   N.B.,    Technical  Che- 

mist. 
Met  aim,  Owen,    ii'.'.  Old  Ford   Load,  Bow,  E.,   Printing 

Ink  Manufacturer. 
McCombie,   ( '.,  c/o  0.  Gross  and  Co.,  9,  Mincing  Lane, 

London,  E.C.,  Drug  and  Chemical  Merchant. 
McCowan,  W.,  The  Brewery,  Beading,  Berks,  Brewer. 
MeCubbin,   Wm.   A,  Mill    Hank,   Wesl    Derby,  Liverpool, 

Analytical  Chemist. 
McCulloch,  J.,  Oakhigh.  Rose  Street,  Garnet  Bill,  Glasgow, 

Chemical  Works  Manager. 
McCulloch,  Norman,  7,  Melrose  Street,  Glasgow,  Analytical 

(  bemist. 
MeDaniel,  J.  J.,  Bandon,  Ireland,  Distiller. 
Macdonald,  A.,  72,  Great  Clyde  Street,  Glasgow. 
McDonald,    John,    Distillery"  Offices,  Fort    William,    N.B., 

Distiller. 
Macdonald,  J.  W.,  c/o  Messrs.  H.  Tate  &  Sons,  Love  Lane, 

Liverpool,  Analytical  Chemist. 
McDonald,  T.  M.,  Walilabo  Kstate,  St.  Vincent,  West  Indie-, 

Sugar  Chemist. 
McDongall,     Arthur,     Fallowfield     House,      Fallowfield, 

Manchester,  Chemical  Manufacturer. 
McDougaU,  J.  T.,  Dunolly,  Morden  Road,  Blackheath,  S.E., 

Manufacturing  Chemist. 
MacEwan,   Peter,   4,    Gresley   Road,    Hornsey   Lane,     N. 

(Journals)  ;   and   42,  Cannon   Street,   E.C.  ;    Editor  of 

"Chemist  and  Druggist.'' 
McEwen,   Atholl    F.,  43,  Gibnore   Road,  Lewi-bam,  S.E., 

Analytical  Chemist  andAssayer. 
McEwen,    das.,    Ruthven    House,    Bowden    Lane,    Marple, 

Cheshire,   Aerated  Water  Engineer. 
Macfarlane,    J.    A..    Santa    Rosalia,    BajaCalifornia,   via 

Guaymas,  Mexico,  Metallurgical  Chemist. 
Mact'ar.anc,  B.   F.,  c  o  Northumbrian  Chemical  Co  ,  Lim., 

Beworth  Shore,  Felling-on-Tyne,  Technical  Chemist. 
Macfarlane,  Thos.,  Inland  Revenue  Dept.,  Ottawa,  Canada, 

Analyst  to  Dominion  of  Canada. 
Macfarlane,    Walter,    Garnockside,    Glengarnock,    R.S.O., 

N.B.,  Chemist  and  Metallurgist. 
McFarlane,  Walter,    BolmeView,  Mansefield,  Pollokshaws, 

Glasgow,  Calico  Printer. 
McFarlane,  Walter  D.,  c  o  Canada  Paper  Co.,  Craig  Street, 

Montreal.  Canada,  Paper  Manufacturer. 
McFarlane,    W.    W.,   Riverside  Mills,  Chester,  Pa.,  U.S.A., 

Dyeworks  Manager. 
McGcorge,  A.  J.  (subs.),  78,   Mount   Pleasant,   Liverpool; 

and' (Journals)  20."),  West  78th  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
McGhie,    T.    Burns,    10,    St.   James",    New   Cross,   S.E., 

Analytical  Chemist  and  Assayer. 
McGill,  Dr.  J.  T.;  Van  lerbilt  University,  Nashville,  Tenu., 

C.S.A.,  Adjunct  Pro:essor  of  Chemistry. 
McGlashan,   John,    Woodneuk,  Gartcosh,   near   Glasgow, 

Technical  Chemist. 


McGowan,  John,   Ash    House,   Talke,   near    stoke-upon- 

Trent,  (  olliel  V   Manager. 

Machalski,  P.  J,"  159,  North  Fifth  Street,  Brooklyn,  N.Y., 

I    8.A.,  Technical  <  bemist 
Mcllwaine,  Alt'.  W.,  Stoneferry,  Bull,  Oil  Manufacturer. 
Maclndoe,  <>.    D.   Hall's    Bouse,   North  Woolwich  Road, 

toria  Dock-,  E.,  Chemical  Works  Manager. 
Macintosh,   C.  J.,   54,   Leadenhall  Street,   London,  E.C, 

( bemica)  Merchant. 
Mackay,  Geo.  A.  D.,  Police  Chambers,  Edinburgh,  Sanitary 

I  DSpi  'tor. 

MacEean,  Wm.,  Incandescent  Gas  Light  Co.,  Ld.,  14, 
Palm<  i  Street,  Westminster,  8.W.,  Technical  Chemist. 

McEechnie,  D.,  Eccleston  Grange,  Prescot,  Lancashire, 
i    ippei  Extractor. 

McEechnie,  D  M.,  Greystone  Bonse,  Penketb,  near  War- 
rington, (  opp<  i  Extractor. 

McEellar,  W.  G.,  c  o  United  Alkali  Co.,  Ld.,  Egliuton 
Work-,  Irvine,  N.B.,  Technical  Chemist. 

McEenzie,  Angus,  15,  Whitehall  Street,  New  York, 
U.S.A.   Essential  Oils  Manufacturer. 

Mackenzie,  Dr.  G.  S.,  C  0  Sydney  Smelting  (  o.,  14,  O'Con- 
uel  Street,  Sydney,  N.S.W.,  Metallurgical  Chemist. 

Mackenzie,  Jas.,  24,  Shuttle  Street,  Glasgow,  Horn  and 
Bone  Merchant. 

Mackenzie,  Bobt  W.  R..  lluntingtowerfield,  Perth,  N.B., 
Linen  Bleacher. 

Mackenzie,  T.  E.,  4,  Ethel  Terrace,  Mount  Florida,  Glas- 
gow, Technical  Chemist. 

Mackenzie,  Dr.  W.  Cossar,  Tewfikieh  College  of  Agricul- 
ture,  Ghizeh,  Egypt,  Analytical  Chemist. 

McEerrow,  C.  A.,  41,  Eccles  Old  Road,  Pendleton,  Man- 
chester, Analytical  and  Consulting  Cnemist 

McKesson,  John,  91,  Fulton  Street,  New  York  City,  U.S.A., 
Manufacturing  Chemist. 

Mackey,  W.  McD.,  Victoria  Chambers,  Leeds,  Analytical 
Chemist. 

McKillop,  Jno.,  96,  Haldon  Koad,  Wandsworth,  S.W., 
Metallurgist. 

McEinlay,  R.  W.,  Ameliaville,  Aytoun  Road,  Polloksbields, 
N.B.,  Metal  Merchant. 

Mackinnon,  A.  K.,  108,  Oxford  Gardens,  London,  W. 

MacLean,  Alex.  S.,  31,  Bank  Street,  Greenock,  N.B.,  Soap 
Refiner. 

McLellan,  J.  Y.,  34,  Friedrich  Strasse,  Bernburg,  Anhalt, 
Germany,  Chemical  Manufacturer. 

McLeod,  Professor  H.,  F.B.S.,  Cooper's  Hill,  Staines,  Pro- 
fessor  of  Chemistry. 

McLeod,  Jas.,  Alpine  Villa,  Cardross  Road,  Dumbarton, 
N.B.,  Analytical  Chemist  and  Ga-  Examiner. 

Macmillau,  Arch.,  Chemical  Laboratary,  29,  Chambers 
Street,  Edinburgh. 

McMillan,  W.  G.,  Metallurgical  Laboratory,  Mason  Col- 
lege, Birmingham,  Metallurgical  Chemist. 

McMullan,  Cbas.,  20,  Corn  Markst,  Belfast,  Ireland,  Soap 
Works  Manager. 

McMurtrie,  J.  M.,  21,  Princes  Street,  Polio kshields, 
Glasgow,  Brass  Founder. 

Macnab  ,  C,  Liliyburn,  Milton  of  Campsie,  N.B.,  Calico 
Printer. 

Macnab,  W.,  14,  Great  Smith  Street,  'Westminster,  SAY., 
Analytical  Chemist. 

McNeight,  W.  J.,  Eartwell,  Palmerston  Park,  Dublin, 
Whole-ale  Druggist. 

McRoberts,  G.,  Todhill,  Newton-Mearns,  Renfrewshire,  N.B., 
Explosives  Chemist. 

Mactear,  J.,  2,  Victoria  Mansions,  Westminster,  S.W., 
Chemical  Engineer. 

McVie,  Jas.  P.,  Tennant'-  Works.  Hebburn-on-Tyne, 
Analytical  Chemist. 

McVitie,  Robt.,  The  St.  Andrew  Biscuit  'Works,  Edinburgh, 
Biscuit  Manufacturer. 

Madden,  W.  J.  H.,  7,  Montalto,  South  Parade,  Belfast, 
Ireland,  Pharmaceutical  Chemist. 

Mahon,  R.  W.,  1221,  East  Preston  Street,  Baltimore,  Md., 
U.S.xV.,  Analytical  Chemist. 

Major,  J.  C,  The  Bhylls,  Compton,  Wolverhampton. 

Major,  J.  Lewis,  Sculcoates,  Hull,  Tar  Distiller  and  Che- 
mical Manufacturer. 
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Hiilsen,  and  Co., 
Manufacturing 

N.B.,     Chemical 


Makin,  James,  Wallhead  Mills,  Rochdale,  Paper  Stainer. 
Mallinckrodt,    Edw.,    Malliuckrodt    Chemical    Works,    St. 

Louis,  Missouri,  U.S.A.,  Manufacturing  Chemist. 
Mander,  S.  T.,  17,  Gracechurch  Street,  London,  E.C. ;  and 

(Journals)   Varnish   Works,  Wolverhampton  ;  Varnish 

Manufacturer. 
Manhes,   L\,   3,  Rue  Sala,   Lyons,   France,    Metallurgical 

Engineer. 
Mann,   Harold   II.,  7,  Minster   Yard,  York,  Chemical   Re- 
search Student. 
Mann,    John    C,     19,    New    City    Road,    Plaistow,     E., 

Chemist. 
Manning,  F.  A.,  18,  Billiter  Street,  London,  E.C,  Analy- 
tical Chemist. 
Manning,  Isaac  H.,  Chapel  Hill,  N.C.,  C.S.A.,  Manufac- 
turing Chemist. 
Mannington,  U.  T.,  Grove  House,    Halkyn    Street,  Flint, 

North  Wales. 
Mausbridge,  Wm.,  9,  The  Green,  Stratford,  E.,  Chemist. 
Mai  chlewski,  Dr.  L.,  25,  Wellington  Street,  Higher  Brough- 

ton,  Manchester. 
Markel,    Dr.    K.,    Lodge    Lane,    Warrington,    Technical 

Chemist. 
Marknnm,  A.  D.,  71,  Queen   Street,  Hull,  Pharmaceutical 

Chemist. 
Marks,  E.  G.,  Belleville,  N.J.,  U.S.A.,  Analytical  Chemist. 
Marley,  J.  E.,  Hebburn-on-Tyne,  Iron  Founder. 
Marsh,  J.  T.,  British  Alkali  Works,  Widnes,  Chemist. 
Marsh,  W.,   Union  Alkali  Co.,   Soho  Works,  Manchester, 

Chemical  Manufacturer. 
Marsh,  Walter,  Mysore  West    Gold    Co.,  Lim.,  Oorgaum, 

Mysore,  South  India,  Engineer. 
Marshall,  Dr.  Hugh,  Chemistry  Department,  The  University, 

Edinburgh,  Professor  of  Chemistry. 
Marshall,  Francis  G.,  c/o  Messrs.  Julius, 

28,      Sandhill,      Newcastle-on-Tyne, 

Chemist's  Traveller. 
Marshall,     Jas.,    Willowbank,     Girvan, 

Student. 
Marshall,  Jas.  Burt,  Luacarty,  Perth,  N.B.,  Bleacher. 
Marshall,  John,    Messrs.   Marshall,  Son,  &    Co.,   Cudbear 

street,  Huuslet,  Leeds,  Manufacturing  Chemist. 
Marshall,  Prof.   T.   Rymer,  St.   Mungo's  College,  Glasgow, 

Professor  of  Chemistry. 
Marshall,  Wm.,  149,  Drake  Street,  Rochdale,  Dyer. 
Marshall,  Wm.  (Journals),  c/o  D.  G.  Rose,  Samarang,  Java; 

and  (subs.)   c/o  D.    R.   Calder  Marshall,   49,   Queen, 

Street,  Edinburgh,  Analytical  Chemist. 
Marsland,   Robt.,  Halliwell   Bleachworks,  Bolton-le-Moors, 

Anah  -t. 
Martin,   Alex.  M.,    Douglas    Villa,  Dunbeth    Road,   Coat- 
bridge, N.B.,  Analytical  Chemist. 
Martin,    II.,    Poole,    near    Wellington, 

Works  Manager. 
Martin,    N.    EL,    29,    Motley    Street, 

Manufacturing  Chemist. 
Martin,  T. Tremills, 45,  staple-ton  Hall  Road,  Stroud  Green, 

X.,  Analytical  Chemist. 
Martin,    W.    II.,    188b,    King's     Road,  Chelsea,     London, 

S.W.,  Analytical  Chemist. 
Martindalc,  Wm.,  19,  Devonshire  Street,  Portland  Place,  W., 

Pharmaceutical  '  heinist. 
Martmeau,   Sydney,   South   Road,    Clapham    Park,  S.W., 

Sugar  Chemist. 
Martmo,  1- .  W.,  107, Montgomery  Boad,  Sharrow, Sheffield, 

.nan  Silver  Manufactui  i  r. 

Martin-,  Dr.  C.  A.,  28,  V*OSM  Stra— e,  Berlin,  Germany, 
Colour  Manufacl 

Martyn,  T.  Graham,  Trerempei  Bridge,  New  Quay,  Corn- 
wall, Metallic 

Martyn,  W.,  AftOn  HoOM,  ll'ljlnn  n-on  Tyne,  Chemical 
Works  Man. 

Mason,  A.  II.,  Beabury  Buildings,  59—61,  Maiden   Lane, 

*  York  City,  U.B.A.,  Manufacturing  Chemist. 
Mason,   J.,   Eynaham    Hall,    Witney,    Oxon,   Diieetoi   of 
Pyrites  Co. 

I    Prancis,  Bynsham  Hall,  Witney,  Oxon. 

Green  Worm,  Nottingham,  Manufac- 
turing C 


Somerset,    Manure 
Xewcastlc-on-T)  ne, 


Mason,  W.  B.,  117,  Derby  Street,  Bolton-le-Moors,  Pharma- 
ceutical Chemist. 
Masson,  Prof.  I).  Urine,  University  of  Melbourne,  Victoria, 

Australia,  Professor  of  Chemistry. 
Master,  Ardesheer  B.,  679,  Tardeo,  Bombay,  India,  Chemical 

Manufacturer. 
Mather,  Colin,  Salford  Iron  Works,  Manchester,  Engineer. 
Mather,  J.,  Blaydon   Chemical    Works,    Blaydon-on  Tyne, 

Manager. 
Matheson,  W.  J.,   178,   Front  Street,  New  York,  U.S.A., 

Chemical  Merchant. 
Matos,   Louis    J.,    850,    Union    Street,    Philadelphia,  Pa., 

U.S.A.,  Chemist. 
Matthews,    C.   G.,    St.    John's    Lodge,    Beckenhain,   Kent, 

Brewing  Chemist. 
Mawdsley,    W.    H.,   G.P.O.,     Rockhampton,    Queensland, 

Chemist. 
Maxwell,   Jno.,  Solway  Chemical  Works,  Silloth,  Cumber- 
land, Chemical  Manure  Manufacturer. 
Maxwell,  Thos.,   49,    Harvie   Street,   Bndgeton,    Glasgow 

(Journals)  ;  and  Mossknowe,  Braeside  Avenue,  Ruther- 

glen,  Manufacturing  Chemist. 
Mayenfeld,  Dr.  E.  von  Salis.     See  under"  Salis." 
Mayer,  Dr.  Nelson  B.,  407,  North  3rd  Street,  Philadelphia, 

Pa.,  U.S.A.,  Chemist. 
Mayer,    Wm.  Turner,   c/o   Albany   Chemical  Co.,   65 — 07, 

Green  Street,   Albany,   N.J.,    U.S.A.,   Manufacturing 

Chemist. 
Mayfield,  H.  B.,  Heanor,  near  Nottingham,  Dyer. 
Mayhew,   E.   W.   A.,    High   Street,   Freemantle,  Western 

Australia,  Manufacturing  Chemist. 
Meacham,  Chas.  S.,  Pettridge.  Maidstone,  Kent,  Brewer. 
Mead,  Frank,  Sutton  Gasworks,  Surrey,  Gas  Engineer. 
Meggitt,  H.  A.,  Chemical  Works,  Mansfield,  Notts,  Manure 

Manufacturer. 
Meikle,  Jno.,  4,  Woodlands  Road,  Glasgow,  Journalist. 
Meldola,   Prof.   R.,   F.R.S.,  6,  Brunswick  Square,  London, 

W.C.,  Professor  of  Chemistry. 
Meldrum,  Jas.  Jones,  Atlantic   Works,  City  Road,  Man- 
chester, Manufacturing  Engineer. 
Mellen,  Edwin  D.,  c/o  Curtis,  Davis,  &  Co.,  184,  Broadway, 

Cambridgeport,  Mass.,  U.S.A.,  Soap  Manufacturer. 
Mellon,   W.  W.,    Ifi,  Sandyinount    Road,    Dublin,  Ireland, 

Manufacturing  Chemist. 
Mellor,  S.,  Magnesium  Metal  Co.,  Patricroft,  Manchester, 

Metal  Refiner. 
Melville,  I).,  P.O.  Box  No.  1,  Woodmere,  Wayne  Co.,  Mich., 

U.S.A.,  Chemical  Works  Manager. 
Mendeleeff,     Prof.    D.,     Cadet    Line    9,    Vassilieff   Island, 

St.  Petersburg,  Professor  of  Chemistry. 
Menges,  Dr.   Franklin,   Penna.  College,   Gettysburg,    Pa., 

U.S.A.,  Professor  of  Applied  Chemistry. 
Mensching,   Dr.  C,  Cruinpsall  Vale  Works,  Blaekley,  near 

Manchester,  ( Ihemist, 
Menzies,  U.  C,  Invercsk   Mills,   Musselburgh,  N.B.,   Paper 

Maker. 
Mercer,  C.  A.,  Dagmar  Lodge,  Chean)  Road,  Sutton,  Surrey, 

Chemical  Apparatus  Maker. 
Mercer,  J.  B.,  880,  Lower  liroughton  Koad,  Manchester. 
Mercer,    F.    M.,    89,    Bishopsgate     Street,    Loudon,    E.C, 

Manufacturing  Chemist. 
Mercer,  Thos.,  The  Brewery,  Edenfield,  near  Bury,  Lanca- 
shire, Brewing  Chemist. 
Merck,  E.,  Darmstadt,  Germany,  Manufacturing  Chemist. 
Mencll,   Geo.,    Lock    Box    786,  Cincinnati,  Ohio,  U.S.A., 

Manufacturing  ( Ihemist. 
Mi  isel,  l»i     K.,  Silvertown,  London,  E.,  Chemical  Manufac- 
turer. 

Metcalf,  Jno.,   Moorfleld,  Altham,   near   Accrington,  Tar 

Distiller. 
Met  call',  Wm.,  A  spin  House,  < >s\\aldl  wistle,  near  Accrington, 

I  U    Distiller. 

Mewburn,  J.  ('.,  56  and  56,  Chancery  Lane,  London,  W.C., 

Patent  Agent. 
Meyer   Max  E.,  62,  COTbO  Veiicy.ia,  Milan,  Italy,  Chemist. 

Meynier,  J.  A.,  19,   Rue   Battdin,    Paris,  chemical   Mer- 
chant, 

MichaeliH,    &.,    292,    Lark    Street,    Albany,    N.V.,    U.S.A., 
Chemist  and  Professor  of  Pharmacy, 
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Milestone,  W.  C,  Garrett  Lane,  Wandsworth,  8.W.,  Che- 
mical Work-  Manager. 

Miller,  Dr.  A.  K.,  7,  Chapel  Walks,  Manchester,  Analytical 
Chemist. 

Miller,  A.  Russell,  28,  Lilybank  Gardens,  HiUhead,  Glasgow, 
Printworks  Chemist. 

Miller,  E.  V.,c/o  New  Zealand  Sugar  Co.,  Auckland,  New 
Zealand,  Sugar  Work*  Chemist. 

Miller,  Geo.,  Church  Cottage,  Balewood,  Lancashire,  Tech- 
nical Chemist. 

Miller,  Dr.  Barry  F...  1264,  l  ltd  Street,  Oakland,  Cal., 
I.S.A.,  Anal]  tical  ( Ihemist. 

Miller,  Hugh  L.,  414,  North  Front  Street.  Wilmington, 
North    Carolina,    U.S.A.,    Chemist      (Navassa    Guano 

(  '  i  ■  1 1 1  ]  > :  1 1 1  %  ). 

Miller,  Dr.  II.  von,  Beatrizgasse  82UI,  Vienna,  Austria, 
( Ihemical  Manufacturer. 

Miller,   Dr.   John   A..    Niagara   University,    203,   Kllicott 

Street,  Buffalo,  N.Y.,  U.S.A.,   Professor  of  Chemistry. 

Miller,  J  no.,  Messrs.  las.  Black  &  Co.,  11,  Exchange  Square, 

Glasgow,  Calico  Printer. 

Miller,  J.  Carlile,  89,  Rumford  Street,  liridgeton,  Glasgow, 
Manufacturing  Cheuii-t. 

Miller,  J.  Hopkins,  23,  McAslin  Street,  Glasgow,  Dyeworks 
Chemist. 

Miller,  Jno.  Poynter,  Sandilands  Chemical  Works,  Aberdeen, 
Technical  Chemist. 

Miller,  Dr.  N.  H.  J.,  Ilarpenden,  near  St.  Albans,  Agricul- 
tural Chemist. 

Miller,  T.  Paterson,  The  Cairns,  Cambuslang,  near  Glasgow, 
Dyer  and  Printer. 

Miller,  W.  M.,  Pin.  De  Willem,  Demerara,  West  Indies, 
Sugar  ( ihemist. 

Mills,  ('has.,  21,  St.  Mary  Abbott's  Terrace,  Kensington, 
W..  i  lit  mist  to  Colour  Works. 

Mills,  Prof.  E.J.,  F.R.S.,  60,  John  Street,  Glasgow,  Professor 
of  ( Ihemistry. 

Milner,  E.,  Hartford  Manor,  Northwich,  Alkali  Manufac- 
turer. 

Milnes,  Edmund,  Seedfield,  Bury,  Lancashire,  Dyeing  Ex- 
tract Maker. 

Milnes,  J.  M.,  c/o  G.  C.  Whitfield,  1,  Hardshaw  Street, 
St.  Helens,  Chemical  Engineer. 

Miniati,  T.,  Kenwood,  Broom  Lane,  Higber  Broughton, 
Manchester,  Chemist. 

Mitchell,  J.  W.,  Wood  Leigh,  Clough  Fold,  near  Man- 
chester,  Waste  Bleacher. 

Mitchell,  Robt.,  14,  Marchhall  Road,  Edinburgh,  (.as  En- 
gineer. 

Mining,  E.  K.,  41G,  Huron  Street,  Chicago,  111.,  U.S., 
Chemical  Manufacturer. 

Moffat,  Alex.,  104,  Bothwell  Street,  Glasgow,  Analytical 
Chemist. 

Moffatt-Johnston,  J.,  The  Birches,  Midcalder,  N.B., 
Chemist. 

Mohr,  Dr.  B.,  69a,  Parliament  Hill,  Hampstead,  X.W., 
Analytical  Chemist. 

Mole,  Herbert  B.,  Shepton  Mallet,  Somerset,  Brewer. 

Molineux,  John,  C.B.,  Selsleyllouse,  Albert  Road,  Battersea, 
S.W.,  Inland  Revenue  Inspector. 

Molineux,  Roland,  6-8,  Jersey  Street,  Newark,  N.J.,  U.S.A.. 
Colour  Work  Chemist  and  Manager. 

Moncrieff,  John,  Elmside,  Bafhousie,  Perth, N.B.,  Glass  and 
Ink  Manufacturer. 

Mond,  L.,  E.R.S.,  20,  Avenue  Road,  Regent's  Park,  London, 
N.W. ;  and  C4,  Via  Sistina,  Rome,  Alkali  Manufac- 
turer. 

Mond,  Robt.  L.,  Winnington  Ball,  Northwich,  Chemist. 

Moodie,  W.  E.,  Croftingea  Works,  Alexandria,  N.B., 
Analytical  Chemist. 

Moody,  Samuel  J.,  Casilla  988,  Buenos  Ayres,  Argentina, 
Chemical  Manufacturer. 

Mook,  Chas.,  Douglashall,  Westeregeln,  Magdeburg,  Ger- 
many, Alkali  Works  Director. 

Mooney,  M.,  Chemical  Works,  74,  Rogerson's  Quay, 
Dublin,  Chemical  Manufacturer. 

Moore,  B.  T.,  Longwood,  Bexley,  Kent,  Civil  Engineer. 

Moore,  Chas.  C,  125,  Chester  Road,  Hartford,  Cheshire, 
Chemist. 


Moore,  Dr  Geo.  1).,  25,  Catherine  Street,  Worcester,  Mass., 
U.S.A.,  Professor  of  Chemistry. 

Moore,   R.  T.,    156,    St.  Vincent  Street,  Glasgow,   Mining 

Engineer. 
Moore,    Thos.,    "  Le    Nickel,"    Noumea,    New    Caledonia, 

Analytical  Chemist. 
Moore,  '1  ho-  ,  Northwich,  Cheshire.  Merchant. 
Moore,  Win.  P.,  Lonsdale,  Temple  Road,  Upper  Rathmines, 

Dublin,  Wholesale  Druggist. 
Moorhouse,  J.   I!.,  Cecil   Mount,   Hortou  Park,  Bradford, 

Dyer. 
Mordle,  E.  Date  Fishpond  Drive,   The   Park,  Nottingham, 

Starch  Manufacturer. 
Morgan,  Albert  J.,  439,  West  Street,  New  York  City,  U.S.A., 

Soap  Manufacturer. 
Morgan,  Jno    .las.,  Piverdale,  Abergavenny,  Assayer. 
Morgan,    Dr.   Win.,    Public   Analyst's   Laboratory,   Nelson 

Terrace,  Swansea.  Analytical  Chemist. 
Morgans,  Thos.,  The  Guildhall,  Bristol,  Civil  Engineer. 
Moritz,   Dr.    E.   P.,    72,  Chancery    Lane,   London,    W.C., 

Brewing  Chemist. 
Morley,  Dr.  H.  Eorster,  47,   Broadhurst   Gardens,   South 

Hampstead,  N.W.,  Professor  of  Chemist. 
Morrell,  Jno.  B.,  Boldgate  House,  York,   Cocoa   Manufac- 
turer. 
Morrcll,    Robt.,    Elmtree,    Hooton,    near    Chester,    Lard 

Refiner. 
Morrice,  Jas.   A.,    1,  Athole    Gardens   Place,   Kelvinside, 

Glasgow,  Starch  and  Gum  Manufacturer. 
Morris,  Dr.  G.  Harris.   72,  Chancery  Lane,  London,  W.C. 

(Journals),  18,  Gwendyr  Road,   West  Kensington,  W., 

Brewing  Chemist. 
Morris,  Herbert  X.,  52,  Maniey  Road,  Manchester,  Technical 

Chemist. 
Morris,   J.    H.,    63    and    65,   Blundeli   Street,   Liverpool, 

Chemist. 
Morris,  R.,  Doncaster,  Chemical  Manufacturer. 
Morrison,    Geo.    R.,    Richmond    House,    Plaistow,    Essex, 

Analytical  Chemist. 
Morrison,  J.,  St.  Peter's  Chemical  Works,  Newcastle-on- 

Tyne,  Chemical  Engineer. 
Morson,  T.,  124,  Southampton  Row,  Russell  Square,  London, 

W.C,  Manufac.uring  Chemist. 
Morton,  Jas.,  Dalquhurn  Works,  Renton,   N.B.,    Dyeworks 

Manager. 
Mosenthal,  Henry  de,  220,   Winchester  House,   Old  Broad 

Street,  London,  E.C.,  Explosives  Company  Manager. 
Moss,  J.,  Wilson  Street,    New   Cross   Road,  London,   S.E., 

Manufacturing  ( Ihemist. 
Moszczenski,  J.   von,  133,  South  First   Street,  Brooklyn, 

N.Y.,  C.S.A.,  Analytical  and  Consulting  Chemi-t. 
Moul,  Frank,  Aldersgate  Chemical  Works,  Southall,  Tech- 
nical Chemist. 
Moult,  J.,  Underbill,  Low  Fell,  Gateshead-on-Tync,  Secre- 
tary. 
Moulton,  G.  I.,  Soho  Mills,  Macclesfield,  Chemical  Manu- 
facturer. 
Mount,  Edw.,  Oaklands,  Anghton,  near  Ormskirk,  Assistant 

Secretary  (United  Alkali  Company). 
Muir,  J.  P.,  233,  Camden  Road,  London,  N.W.,  Chemist. 
Muir,  Jas.  Stanley,  Chemical  Laboratory,  The  University, 

Glasgow;  (Journals)  to 27, Huntley  Gardens,  Kelvinside, 

Glasgow,  Chemical  Demonstrator. 
Muir-Smith,  W.,  Carolina  Port,  Dundee,  Manager  of  Dundee 

Oil  Works. 
Miiller,   Geo.,   c/o  Puget    Sound    Reduction    Co.,   Everett 

Washington,  U.S.A.,  Chemist. 
Miiller,  Dr.  H.,  F.R.S.,  13,  Park  Square  East,  Regent's  Park, 

Loudon,  N.W.,  Research  Chemist. 
Monro,  Dr.  J.  M.  II.,  Churchfields,  Salisbury,  Professor  of 

Chemistry. 
Munroe,  Prof.  Chas.  E.,  Columbian  University,  Washington, 

D.C.,  U.S.A.,  Professor  of  Chemistry  and  Dean. 
Murdoch,  H.  R.  M.,  4,  Nobel's  Villas,  Stevenston,  Ayrshire, 

Explosives  Chemist. 
Muspratt,   E.   K.,    Seaforth    Hall,    near   Liverpool,   Alkali 

Manufacturer. 
Muspratt,  Max,  Seaforth  Hall,  near  Liverpool,  Technical 

Chemist. 
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Muspratt,  S.  K.,  24,  Grove  Park,  Liverpool,  Alkali  Manu- 
facturer. 

Muter,  Dr.  J.,  Winchester  House,  Kennington  Road, 
London,  S.E.,  Chemical  Lecturer. 

Myers,  Win.  S.,  98,  Eastoo  Avenue,  New  Brunswick,  N.J., 
U.S.A.,  Instructor  in  Chemistry  (New  Jersey  State 
Scientific  School). 
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Nadiein,  Capt.  M.,  7,  Dumskaya,  St.  Petersburg,  Russia, 

Government  Engineer. 
Nacf,  Dr.  P.,  Argentine,  near  Kansas  City,  Kansas,  U.S.A., 

Technical  Chemist. 
Nakamura,  Teikichi,    154,   Shirokane-Sankocho,    Shibaku, 

Tokyo,  Japan,  Professor  of  Chemistry. 
Napier,  J  ,  89,  London  Road,  Ipswich,  Chemist. 
Napier,  Jas.,    15,   Princes  Square,  Strathbungo,  Glasgow, 

Manufacturing  Chemist. 
Napier,   .Ino.    \V.,    Chemical     Works,     Addiewell,    X.B., 

Chemist. 
Nason,  Carleton   W.,   71,   Beckman    Street,    New   York, 

U.S.A.,  Mechanical  Engineer. 
Naylor,  Wm.,   16,   Walton's  Parade,   Preston,  Lancashire, 

Chief  Inspector  (Ribble  Joint  Committee). 
Naylor,  W.   A.   H ,  38,    Soutkwark    Street,  London,  S.E., 

Manufacturing  Chemist. 
NeilL  Geo.   D.,  20,  Forsyth   Street.  Greenock,  N.B.,  Sugar 

liefiner. 
Neilson,  James,  107,  High  John  Street,  Glasgow,   Chemist. 
Neilson,  Thos.,  c/o  Utah  Furnace  and  Manufacturing   Co., 

OgdeTi,  Utah,  U.S.A.,  Metallurgical  Chemist. 
Neilson,  Win.,  23,  Terrace  Road,  Upton  Manor,  E.,  Techni- 
cal Chemist. 
Neiman,  H.  S.,  P.O.  Box  319,  Albany,  N.Y.,  U.S.A.,  Colour 

Chemist. 
Nelson,  Arthur  J.,  c/o  Clayton  Aniline  Co.,  Ld.,  Clayton, 

Manchester,  Chemist. 
Nchbit,  Jas.,  19,   Wellington    Street,  Portobello,  Edinburgh, 

Chemical  Student. 
Ness,  T.,  Black   Banks   Chemical  Works,  Darlington,  Tar 

Distiller. 
Newall,  F.   S.,  Washington,  co.  Durham,  Chemical    Manu- 
facturer. 
Xewall,  J.  P.,  8,  Market  Place,  Manchester,  Oil  Merchant. 
Newberry,    Spencer  B.,   Sandusky   Portland   Cement   Co, 

Sandusky,  Ohio,  U.S.A.,  Cement  Works  Manager. 
Newlands,    B.    E.    P,.,    27,    Mincing    Lane,    London,    B.C., 

Analytical  and  Consulting  Chemist. 
Newland.s,  W.  1'.  P.,    1,  Mildenhall    Boad,  Lower   Clapton, 

N.K.,  Bogat  Chemist. 
New, holme,     G.     T.     W.,    7  1,     Market      Place,     Sheffield, 

Pharmaceutical  Chemist. 
Newton,  A.  II.,  Belsize  Court,  Hampstead,  N.W.,    V.rtist'8 

Colour  Manufacturer. 
Newton,  II.  C.,  8,  Hilgrave  Boad,  South  Hampsti  ad,  N.W., 

Artists'  Colour  Manufacturer, 

•on,  .Ino  ,  Pari  Green,  Macclesfield,  Silk  Dyer. 
Newton,    Jno.,    Manor    Work-,   Botherhithe   New    Boad, 

London,  S.Iv,  Manure  Manufacturer. 
NiclioL,  J.  A.,  Stanley  Mount,  New  Mills,  near  Stockport, 

icber  of  Science. 
Nichols,  W.  H.,  45— 47,  Cedar  Street,   New    Jfork,   C.S.A., 

Manufacturing  ( 'hi  mist 
Nicholson. J.  p.,  Chemical  Work-,  Hun-let,  Leeds, '  'bemical 

Manufacturer. 

NickoJle,  John    B.,  The    Laboratory,  Grange,   Guernsey, 

Analytical  <  hen, 
Nicol,  Dr.  \V.  W .  J.,  15,  Blacket  Place,  Edinburgh, (  liemi 

•iilno,    .1.,     P<  I  ingCl      Boad,     South     Norwood, 

,  Analytics  I  '  hen 
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Nolting,  Dr.  P.,  Ecole  de  Chimie,  Mulhouse,  Alsace,  Ger- 
many, Professor  of  Chemistry. 

Norman,  F.  J.,  Lyndhurst,  Higher  Runcorn,  Cheshire, 
Chemical  Manufacturer. 

Norman,  J.  T.,  78,  Chelvcrton  Boad,  Putney,  S.W.,  Con- 
sulting Chemist. 

Norris,  Webster,  Boston  Rubber  Shoe  Co.,  Maiden,  Mass, 
U.S.A.,  Assistant  Manager. 

Norris,  Win.  M.,  Princeton,  N. J. .U.S.A.,  Leather  Chemist. 

North,  E.  Gordon  N.,  Bella  Vista  14,  Miuas  dc  Rio  Tinto, 
Huelva,  Spain,  Technical  Chemist. 

Northing,  J.,  The  Mnrrough,  Wicklow,  Ireland,  Technical 
Chemist. 

Norton,  Dr.  S.  A.,  363,  East  Town  Street,  Columbus,  Ohio, 
U.S.A.,  Professor  of  Chemistry  (Ohio  State  Univer- 
sity). 

Norton",  Dr.  T.  H.,  University  of  Cincinnati,  Ohio,  U.S.A., 
Professor  of  (  hemisti  y. 

Xuttall,  Harry,  c/o  Jno.  A.  Bremner  and  Co.,  Albert  Street, 
St.  Mary's,  Manchester,  Oil  Manufacturer. 


Oakes,   Geo.  A.,  Bloomfield,   N.J.,  U.S.A.,  Woollen  Mill 

Owner. 
O'Beirne,  W.    G.,    Briti-h   Chemical    Works,    Clydebank, 

Glasgow,  Manufacturing  Chemist. 
Oddie,  Jas.,  School  of  Mines,  Ballaarat,  Australia,  Chemical 

Lecturer. 
Oddy,  Robert  W.,  60,  Waterliouse,  Toad  Lane,  Rochdale, 

Chemist. 
Odling,  Dr.  W.,  F.R.S.,  15,  Norham  Gardens,  Oxford  ;  and 
38,  Ladbroke  Grove  Road,  North  Kensington,  W.  Pro- 
fessor of  Chemistry. 
Oehler,  K.,   Offeubach-am-Main,   Germany,   Colour  Manu- 
facturer. 
Ogata,  Saburo,    Imperial  Mint,  Okurasho   Branch,  Tokyo, 

Japan,  Assayer. 
Ogston,  G.  H.,  Junior  Athenaeum  Club,  Piccadilly,  London, 

W.,  Analytical  Chemist. 
Ogura,  K.,  Army  Survey  Department,  General  Staff,  Tokio, 

Japan,  Photographer. 
Oliver,  Jas.  M  ,  Kirkcaldy,  N.B.,  Engineer. 
Oliver,  F.,  70,  Winchester  Street,  South  Shields,  Analytical 

Chemist. 
Oliver,  Wm.  Lett-,  1110,  12th  Street,  Oakland,  Cal.,  U.S.A., 

Mining  Engineer. 
Ollerenshaw,    S.,    Kurtz   Works,    St.     Helens,    Technical 

Chemist. 
O'Neill,  K.   IL,  Johnson's  Saccharuni  Co.,  Limited,  Strat- 
ford, London,  E.,  Managing  Director. 
Orme,   J.,    05,     Barbican,     London,    E.C.,    Manufacturing 

'  hetnist. 
Ormerod,  John,  Croft    Head,  Littleboro',  near  Manchester, 

Tanner  and  Currier. 
Orr,  A.  (subs.),  19,  Albion  Crescent,  Dowanhill,  Glasgow ; 
and    (Journals)     109,  Pitt    Street,  Sydney,    New   South 
Wales,  Analytical  (   lieniist. 

Orr,  J.  B.,  Blantyre    Lodge,   Westcombe    Park,  London, 

S.Iv,  Chemical  Manufactnrer. 
Orr,  Robert,  79,  West    Nile  Street,  Glasgow;  and   Falkirk, 

N  I; ,  Manufacturing  ( Ihemist. 
Orsman,  W.  J.,  Bohurite   Explosives  Co.,  Gathurst,   ucai 

W'igan,  Explosives  Chemist. 
Osborne,  Jas.,  c/o    Bio  Tinto   Co.,  Ld.,  80,  St.   Swithin's 

Lane,  B.C.,  General  Technical  Manager. 
Ost&setzer,  J.,  Balcarras  House,  Serpentine  Avenue,  Ball-- 

bridge,  Dublin,  Mi re  Works  Chemist. 

•  i  Here,  Edward,  Messrs.  Barry,  Ostlere,  &  Co.,  Kirkcaldy, 

N.B.,  Linoleum  Manufacturer. 
O'Shea,  L.  T.,  Pirth  College,  Sheffield,  4  bemical  Lecturer. 
O'Sullivan,  ( '.,   P.B.S.,  140,  High  Street,  Burtou-on- Trent, 

Brewer  a  od  ( ihemist. 
O'Sullivan,  J.,  26,  Isblej    Uoad,  Bur  ton-on -Trent,  Brewing 

(    hcini.l  . 
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II,  Benj.  I. .  7 1, Spring  Terract  Road  Borton-on  Trent, 
I'.i.  mer't  <  h  mi-t. 

Oiithkoff.  I'  K  ,  Rial ga,  Govt,  ol  Viatka,  Russia,  <  hemi- 

i-.il  Manufacturer. 
Overbeck,    Baron    Gustavus    de,    28,    Ryder    Street 
James',  London,  8. W.,  Metallurgist, 
id,  F.   L.,  Blairlodge  School,  Polmonl    -  VIC 

1    -i,  ini-U  \  . 

Overtonn,  Lord,  7.  West  George  -met.  Glasgow, (  hemical 

Manufacturei 
Owen,  I'll"-..  Hi  nl.  \  Grove,  Westbury  on-Trym,  Bristol. 
( >wen    I  J,  I  Irenl  (Howes  Stret  t.  Lower  Broughton, 

Manchester,  1  lyei  's  Manager. 
t  ixland,  Robert,  82,  Portland  Square,  Plymouth,  Analytical 

nnl  ( lonsulting  <  'hemist. 


Packard,  B.,  jun.,  Bramford,  near  Ipswich,  Manure  Manu- 
facturer. 

Page,  F.  J.  M.,  54,  Sutherland  Street,  Pimlico,  S.W., 
( Ihemical  Lecturer. 

-.  Albert,  34,  Boulevard   Henri   IV.,  Paris,  Technical 

Chemist 
Paine,  Augustus  G.,  60, Times  Building,  New  York.  U.S.A., 

President  of  Paper  Making  Co. 
Paine,  S.,  7.  Exchange  Street,  Manchester,    Pharmaceutical 

Chemist. 
Palmer,  .1.  Chalkier,  Box  19,  Chester,  Pa.,  U.S.A.,  Analyti- 
cal Chemist. 
Palmer,  '!'..  e  o  Mon  Van  Cntsem  &  Co., Soignies,  Belgium, 

Tanning  Chemist. 
Palmer,  Thos.  C.,  98,  Commercial  Road  East,  London,  E., 

Engineer. 
Park,  J..  Millburn  ( Ihemical  Work-,  Garngad  Hill,  Glasgow, 

<  hemical  Manager. 
Parker,     Chas.    E.,     Vine     House,    Pctiketh,    Warrington, 

Tanner. 
Parker,  Chas.  E.,  c/n  Seabury  and  Johnson.  East  Orange. 

N.J.,  U.S.A.,  Chemist. 
Parker,   Dr.    J.    Gordon,    Leather    Department,    Yorkshire 

College,  Leeds,  Chcmi-t. 
Parker,  Edw.,  Laburnum   House,   Bushford  Park,  Levens- 

hulme,  Manchester,  Analytical  Chemist. 
Parker,    Gerald    L.,    The    Paddocks,    Eccleston,   Chester, 

Assayer  and  Mining  Engineer. 
Parker,  Thos.,   Manor  Hon-r.  Tettenhall,  Wolverhampton, 

Electrical  Engineer. 
Parker,  Thos.  J.,  Bayonne,  N.J.,  D.S. A.,  Chemical   Works 

Manager. 
Parke-,  Harry,  25,  Halkyn  Avenue,  Sefton  Park,  Liverpool, 

Copper  Works  Manager. 
Pass,    A.    C,   The    Holmes,    Stoke   Bishop,   Bristol,  Lead 

Smelter. 
Passmore,    Dr.   E.    W.,    27,    Kensington    Park    Gardens, 

London,  S.E.,  Analytical  and  Consulting  Chemist. 
Paterson,  Dr.  Jas.  H.  R.,  10,  Millerfield  Place,  Edinburgh. 
Paterson,  John,  Belle  Isle  Place,  Workington,  Cumberland, 

Mechanical  Engineer. 
Baton.  J.  M.   ('.,  Messrs.  Manlove.   Alliott,  Fryer  &  Co., 

Nottingham,  Mechanical  Engineer. 
Paton,  W.  Grant.  Greenbank    Alkali    Works,  St.   Helens, 

Lancashire.  Alkali  Works  Manager. 
Patterson,  G.,   c/o  The  Manbrc  Saccharine  Co.,  Ld.,  Ham- 
mersmith, W.,  Technical  Chemist. 
Patterson,  Harry  J.,   College  Park,  Prince   George's  Co., 

Md..  U.S.A.,  Agricultural  Chemist. 
PattcrsoD,  T.  L.,  Messrs.  J.  Walker  &  Co.,  Sugar  Refinery, 

Greenock,  N.B.,  Sugar  Works  Manager. 
Pattinson,  H.  L.,  jun.,  7,  Windsor  Crescent,  Newetstle-on- 

Tyne,  Chemical  Manufacturer. 
Pattinson,    Dr.    II.    Salvin,    75    Side,    Xewcastle-on-Tyne, 

Analytical  ( Chemist. 
Pattinson,  J.,  75,  The  Side,  Newcastle-on-Tyne,  Consulting 

Chemi-t. 


Pattison,  .1.,  88,    North   Oswald    Street,  Glasgow,    X.B., 

( 'beinie.il  Merchant. 
Pattison,  Percy  .1.,  ll,  Park  Road,  We-t  Ham,  E.,  Colour 

(    belni-t. 

Paul,  Dr.  Benjamin  II.,  20,  Victoria  Street,  W.-nnin-ter, 
S.W.  j  ami  (Journals)  Parkside,  Kingston  Vale 
Putney,  sa\'.,  Consulting  and  Analytical  Chemist. 

Paul.  Jas.  II.,  i-"..  Palace  Road,  Tulse  Hill.S.W.,  Analytical 
( 'hemist. 

Pauli,  Dr.,  Hochst  a/Main,  Germany,  Chemical  Manu- 
facturer. 

Payne,  .1.  I!.,  15,  Mosley  Street,  Newcastle-on-Tyne,  Manu- 
facturing (  hemist. 

Peacock,  SamL,  Finley's  Post  Office,  N.J.,  U.S.A.,  Tech- 
nologist. 

Peak,  C.  P.,  Bridgewater  Chemical  Works,  Wigan,  Manu- 
facturing (  hemi-t. 

Pearce,  Jas.  Stanley,  Clements,  Snaresbrook,  Essex,  Chemi- 
cal Manufacturer. 

Pearce,  W.,  Bow  Common,  London,  E.;  and  (Journals) 
'Tin-  Elms,  Salway  Hill,  Woodford,  Essex,  Chemical 
Manufacturer. 

Pear-,  Andrew,  jun.,  Spring  Grove,  Isleworth,  Analytical 
Chemist. 

Pearson,  Frank  P.,  Arnold  Printworks,  North  Adams, 
Ma--.,  U.S.A.,  Printworks  Manager. 

Pearson,  Wm.  II.,  Bryn  Villas,  Blaina,  Mon.,  Analytical 
Chemist. 

Pechiney,  A.  R.,  Salindres  (Gard),  France,  Alkali  Manu- 
facturer. 

Peden,  Jno.,  58,  Esplanade,  Greenock,  N.B.,  Analytical 
Chemist. 

Pedler,  Prof.  A.,  F.R.S.,  Presidency  College,  Calcutta,  India, 
Professor  of  Chemistry. 

Pedler,  J.  R.,  4  7,  Tregunter  Road,  South  Kensington,  S.W., 
Clerk. 

Pemberton.  Henry,  jun.,  1947,  Locust  Street,  Philadelphia, 
Pa.,  U.S.,  Manufacturing  Chemist. 

Pemberton,  Thos.,  South  Brook  Street,  Leeds,  Oil  Manu- 
facturer. 

Peniston,  Alex.  H.,  Lyndhurst,  Theydon  Bois,  Essex, 
Pharmaceutical  Chemi-t. 

Pennock,  J.  D.,  c/o  Solvay  Process  Co.,  Syracuse,  N.Y., 
U.S.A.,  Technical  Chemist. 

Pentecost,  S.  J.,  Nottingham  Road,  New  Basford,  Notting- 
ham, Lace  Dresser. 

Pentermann,  H.  T.,  37,  Clifton  Crescent,  Peckham,  S.E  , 
Brewiug  Chemist. 

Peploe,  D.  H.  T.,  24,  Sloane  Gardens,  London,  S.W. 

Perkin,  A.  G.,  8,  Montpelier  Terrace,  Hyde  Park,  Leeds, 
Technical  Chemist. 

Perkin,  Dr.  W.  II.,  F.R.S.,  The  Chestnuts,  Sudbury, 
Harrow,  Research  Chemist. 

Perkin,  Dr.  W.  H.,jun.,  F.R.S.,  Fairview,  Wilbraham  Road, 
Fallowfield,  Manchester,  Professor  of  Chemistry. 

Perkins,  T.  S.,  39,  Garden  Place,  Brooklyu.  N.Y.,"  U.S.A., 
Chemist  (Tartar  Co.) 

Perry,  D.,  Forth  and  Clyde  Chemical  Works,  Kirkintilloch, 
N.B.,  Manufacturing  Chemist. 

Pethybridge,  Walter,  29,  Methley  Street,  Kenniugton 
Cross,  S.E.,  Chemist  and  Assayer. 

Pettigrew,  J..  6,  St.  Helen's  Place,  Bishopsgate,  London, 
E.C.,  Technical  Chemist. 

Pettigrew,  Robt,  c/o  Mersey  and  Irwell  Joint  Committee, 
44,  Mosley  Street,  Manchoter,  Electro-chemist. 

Petty,  A.,  Silvertown,  London,  E. ;  and  (Journals)  33, 
Clapton  Common,  E.,  Oil  Refiner. 

Peyton,  E.  P.,  Chemical  Works,  Lister  Street,  Birmingham, 
Chemical  Manufacturer. 

Philip,  Arnold,  Heriot  Watt  College,  Edinburgh,  Analy- 
tical Chemist. 

Phillips,  A.  G.,  18,  Fopstone  Road,  South  Kensington, 
S.W.,  Barrister-at-I.aw. 

Phillips,  George  Brinton,  622,  Race  Street,  Philadelphia, 
Pa.,  U".S.A  ,  Manufacturing  Chemist. 

Phillips,  H.,  183,  Moss  Lane  East,  Manchester,  Analytical 
Chemist. 

Phillips,  Thos.,  Birthright  View,  Coruholme,  Todmorden, 
Wood  Distill  r. 
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Phipson,  Dr.  T.  L.,83,  Erpingham  Road,  Putney  Common, 
S.W.,  Analytical  and  Consulting  Chemist 

Picard,  Hugh  F.  K.,  59,  Abbey  Road,  St.  John's  Wood, 
N.W.,  Metallurgist. 

Picard,  Win.,  Stafford  Villa,  Norfolk  Park,  Sheffield, Manu- 
facturing Chemist. 

Pick,  Dr.  S.,  Direction  di  r  Soda  Fabrik,  Szczakowa,  Galizien, 
Austria,  Chemical  Engineer  and  Manager. 

Pickles,    II.,    Prussiate     Works,    Droylsden,    Manchester, 
Technical  Cbemi>t. 

Pielsticker,   Carl   M.,    43,    Connaught    Road,   Harlesden, 
N.W.,  Chemical  Engineer. 

Pilkington,  G.,  Old  .Market  Place,  Bury,  Lancashire,  Analy- 
tical Chemist. 

Pilley,  Thos.  W.,  33,  Grove  Hill  Road,  Denmark  Hill,  S.E., 
Analytical  Chemist. 

Tilling,  John  E.,  28,  Agnew  Villas,  Whitegate  Lane,  Black- 
pool, Chemist. 

Pipe,  Jas.,  Messrs.  Wm.  Henderson  &  Co.,  Irvine,  N.B., 
Chemical  Manufacturer. 

Pitblado,  L.,  69,  Xewhouse,  Stirling,  N.B.,  Metallurgical 
Chemist. 

Pitt.  T.,  16,  Coleman  Street,  London,  E.C.,  Manufacturing 
Chemist. 

Pittuck,   F.  W.,  19,  Stratford  Grove,  Newcastle-on-Tyne, 
Technical  Chemist. 

Platten,  Frank,  c/o  Elliot's  Metal  Co.,  Limited,  Selly  Oak, 
near  Birmingham,  Metallurgical  Chemist. 

Platts,   Jno.   C,   Ryecroft  Glen,   Dore  Station,  Sheffield, 
Metallurgical  Chemist. 

Playfair,  David  J.,  12,  Woodside  Terrace,  Glasgow,  Manu- 
facturing Chemist. 

Pocklington,  Hy.,  41,  Virginia  Road,  Leeds,  Assurance  Co.'s 
Local  Manager. 

Pollitt,  It.  B.,  12,  Mark  Lane,  London,  E.C.,  Civil  Enginner. 

Pollock,  A.,  Dillichip  Turkey-red  Dyeworks,  Bonhill,  Dum- 
bartonshire, Dyeworks  Manager. 

Pomeroy,  Dr.    Chas.  T.,    190,    Mount    Pleasant    Avenue, 
Newark,  N.J.,  U.S.A.,  Ink  Manufacturer. 

Pond,  J.  A.,  99,  Queen  Street,  Auckland,  New  Zealand, 
Analytical  Chemist. 

Poole,  Thos.,  25,  Water  Street,  Liverpool,  Chemical  Broker. 

Pooley,  T.  A.,  121,  The  Grove,  Denmark  Hill,  S.E.,  Analy- 
tical Chemist. 

Pope,  Frank,  31,   Lawrence  Street,  Cambridgeport,  Mass.. 
J.  A.,  Chemist. 

Pope,    S.,    Camden    Works,    Runcorn,    Chemical    Works 
Manager. 

Pott.  W.  Hamilton,  68,  Sumner  Street,  Southwark  Bridge 
Road,  London,  S.E.,  Vinegar  Brewer, 

Potter,  Chas.  E.,  Love    Lane   Sugar  Refinery,    Liverpool, 
8   gar  Works  C hernial. 

Potter,  Chas.  J.,  Heaton  Hall,  Newcastle-on-Tyne,  Cement 
Manufacturer. 

Potter,  E.    P.,   Ilollinhurst,  Bolton-le-Moors,  Alkali  Manu- 
facturer. 

Potts  Joseph    I  .  Price'e    Patent  Candle  Co.,   Bromboro' 
Pool,  near  Birkenhead,  Chemist. 

Powell,   A.   Ernest,   59,  Egerton    Road,   FaUowfield,  Man- 
chester, Oil  Merchant. 

Powell,    L.    S.,    5,    Campden    Hill    Square,    London,    \\'., 
Llectrician. 

Pratt.    Walter   E.,  Chemical    Laboratory,   Midland    1 
(Jo.,  Derby,  Analytical  Chemiet. 
nice,  Manning,  Stowmarket,  Suffolk,  Chemical  Manu- 
facturer. 

eott,  Dr.  Albert  P.,  Ann  Arbor,  Mich.,  I   s.a. 
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Saccharum  Co.'s  Agent. 
Stern,    Arthur    L.,     170,    Ashbv    Road,   Burton-on-Trent, 

Brewing  Chemist. 
Steuart,  I).   R.,  Broxburn,  near  Edinburgh,  N.B.,  Oilworks 

( Jhemist. 
Stevens,  Jno.  H.,  The  Celluloid  Co.,  "Newark,  N.J.,  U.S.A., 

Manufacturing  Chemist. 
Stevens,  Wm„  The  Native  Guano  Co.,  Ld.,  29,  New  Bridge 

Street,  Blackfriars,  E.C.,  Secretary  . 
Stevens,  W.  J.,  24,  New  Walls  Road,"  Totterdown,  Bristol, 

Technical  Chemist. 
Stevenson,  Jas.,  23,  West  Nile  Street,  Glasgow  ;  and  The 

Bromfields,  Largs,  N.B.,  Manufacturing  Chemist. 
Stevenson,   J.  C,  M.P.,  33,  Devonshire  Place,  W.,  Alkali 

Manufacturer. 
Stevenson,  Dr.  T.,  Guy's  Hospital,  London,  S.E.,  Chemical 

Lecturer. 
Stevenson,  W.,   Standard  Works,  95a,  Southwark  Street, 

London,  S.E.,  Chemical  Manufacturer. 
Stewart,    Alex.    F.,    Box     1283,    Johannesburg,    S.A.R., 

Assayer. 
Stewart,  .Jeffrey,   15,  Claremont   Road,  Forest  Gate,  Essex, 

Sugar  Works  Manager. 
Stewart,  Robt.,  c/o  Boake,  Roberts,  and  Co.,  Warton  Road, 

Stratford,  E.,  Chemical  Works  Manager. 
Stewart,  S.,  Casilla  dc   Corrco  298,  Buenos  Ayres,  South 

America,  Technical  Chemist. 
Stillman,    Dr.  T.    B.,   Stevens    Institute    of    Technology, 

Hoboken,     N.J.,     U.S.A.,     Professor     of    Analytical 

Chemistry. 
Stillwell,  C.  M.,  c/o  Stillwcll  and  Gladding,  Box  1261,  New 

York,  U.S.A.,  Brewing  Chemist. 
Stirk,   Jos.,   Ferncliffe,   Elm  Bank,  Nottingham,  Brewer's 

Engineer. 
Stock,  F.  W.  Keating,  Birchfield,  Darlington,  Analytical 

and  Consulting  Chemist. 


Stockdale,  Wm.,  Irwell  Printworks,  Stacksteads,  near  Man- 
chester, (  lalico  Printer. 
Stocks,  II.  B.,  54,  Ferndale  Hoad,  Smithdown  Road,  Liver* 

.     pool,   Anal]  ileal  (  'liclniM. 

Stoddart,  I'.  Wallis,  Western  Counties  Laboratory,  Bristol. 
Analytical  ( Shemist. 

Stocr,  J.,  t;,  Hanover  Quay,  Dublin. 

Stoker,    (i.    N.,    Laboratory,    Somerset    House,    London-, 

W.C.,  Analytical  Chemist. 
Stone,  Prank,  345a,   Swanston   Street,   Melbourne,  Victoria, 

Analytical  Chemist. 
Stone,  F.  B.,  Eardley  Villa,  Picardy  Hill,  Belvedere,  Kent, 

Technical  Chemist. 
Stone,    Thos.    W.,   Chemical    Works,    St.  George,  Bristol, 

Chemical  Manufacturer.  4 

Storer,    Dr.    John,     29,    Bligb    Street     (G.P.     Box    220>, 

Sydney,  New  South  Wales,  Consulting  Chemist. 
Storey,  I.  II.,  Haverbreaks,  Lancaster^Cbjmical  Manufac- 
turer. 
Stott,  Jno.  W.,  2,  Prince  of  Wales  Road/Swansea,  Pharrna- 

centical  ( 'hemist. 
Stowe,  W.  T.,  Laboratory,  Somerset  House,  Strand,  W.C., 

Analytical  Chemist. 
Strangman,  J.  Pirn, 

Bleacher. 
Strong,    Colin    R.,    18,  Exchange    Street,    Manchester,  OB 

Merchant. 
Stuart,    C.    E.,     29,    Mosley    Street,    Ne%castleou-Tync, 

Chemical  Apparatus  Dealer. 
Stuart,  E.  B.,  3,900,  Cottage   Grove  Avenue,   Chicago,  HI., 

iJ.S.A.,  Deputy  Commissioner  of  Health. 
Stuart,  Jas.,  22,  High   Street,   Hull,  Seed  Crusher  and  Oil 

Refiner. 
Stuart,   T.  W.,  15,  Windsor  Terrace,  Newcastle-on-Tyne, 

Alkali  Works  Manager. 
Studer,  Dr.  A.,  10,  Marsden  Street,  Manchester,  Consulting 

( "hemist- 
Studer.^Simon  J.,   17,  Lovely  Lane,   Warrington,  Technical 

Chemist. 
Sulman,    H.    L.,   c/o     Hopkin    and    Williams,    Waterside, 

Wandsworth,  S.W.,  Technical  Chemist. 
Sumner,  Harold,  Butt  Hill,  Prestwich,  Manchester,  Dyer  and 

Bleacher. 
Sutherland,  D.  A.,  28,  Victoria  Street,  Westminster,  S.W., 

Consulting  Technical  Chemist  and  Assayer. 
Sutherland,  Geo.,  Crolt  Cottage,  Bonhill,  N.B.,  Chemist. 
Sutherland,   Jno.,  Elsternwick,    near   Melbourne,  Victoria, 

Soap  Manufacturer. 
Sutherland,  R.  M.,  Lime  Wharf  Chemical  Works,  Falkirk,. 

N.B.,  Chemical  Manufacturer. 
Sutton,  F.,  London  Street,  Norwich,  Analytical  Chemist. 
Sutton,  F.  Napier,  6,  Grosvenor  Gardens,  Willesden  Green, 

N.W.,  Alkali  Works  Inspector. 
Swan,  David,  The  Swan  Colour  Co.,  Lim.,  Petershill  Road. 

Glasgow,  Colour  Manufacturer. 
Swan,  J.  Cameron,    4,  Nicholas   Buildings,   Newcastle-on- 
Tyne,  Manufacturing  Chemist. 
Swan,    J.    W.,   Lauriston,  Bromley,   Kent,   Chemist   and 

Electrician. 
Swinburne,  Geo.,  c/o  J.  Coates  &  Co.,  Planet  Chambers, 

8,  Collins  Street  East,  Melbourne,  Australia ;  (subs.) 

Suffolk   House,   Laurence  Pountu.eJr*Hill,   E.C.,  Gas 

Engineer. 
Swinscoe,  John  A.,  c/o  The  Irish  National  Condensed  Milk 

Co.,  Ld.,  Clonmel,  Ireland,  Technical  Chemist. 
Sykes,  E.,  Ill,  Victoria  Street,  Newton,  Hyde,  Cheshire, 

Technical  Chemist. 
Sykes,  James,  Springfield  Soapworks,  Heckmondwike,  Soap 

and  Chemical  Manufacturer. 
Syme,   W.   B.,  c/o   Young's  Paraffin   Oil  Co.,   Addiewell, 

West  Calder,  N.B.,  Oil  Works  Chemist. 


Takamatsu,    T.,    Tokyo     University,    Japan,     Analytical 
Chemist. 


j:,m.:u.w  THE  J01  RNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY 

_ «  - 


xxxni 


Takamine,   J.,  2111,   North  Jefferson   Street,   Peoria,    III., 

,8»A.,  Engineer. 
Takayama,  Jintaro,  Geological  Surrey  Office,  Department 

of  Agriculture,  Tokio,  Japan,  Agricultural  Chemist.    - 
Tasker,  G.,  1048,  Cathcari  Bond,  .Mount  Florida,  (ilasgow, 

Analytical  Chemist. 
Tate,  E.,  1,  CnlUngbam   Gardens,  South  Kensington,  S.W., 

Sugar  He  finer. 
Tate,  F.  H.,    9,  Hackins    Hey,  Liverpool,  Analytical    and 

Technical  ( Ihemist. 
Tate,  H.,  jun.,  Allerton  Beeches,  Allerton,  near  Liverpool, 

Sugar  Refiner. 
Tatlock,    J.,    40,    Renfrew    Street,    Glasgow,    Laboratory 

Furnisher.  • 

Tatfcck,    K.    H.,    156,    Bath    Street,    Glasgow.    Consulting 

Chemist. 
Tatton,  Reginald,  A.,  44,  Mo-lev  Street,  Manchester,  Civil 

Engineer.      , 
Taubman,  R.,  124,  Southampton   Row,  London,  W.C.,  Ana- 
lytical Chemist', 
Taylor,   Albert,  Technical    School,    Stockport,  Lecturer  in 

Chemistry  and  Dyeing. 
Taylor,  Andrew,  11,  Lutton  Place,  Edinburgh,  Manufactur- 
ing Chemist. 
Taylor,  C,  Friars  Field  Villas,  Uttoxeter  New  Road,  Derby, 

Engineer. 
Taylor,  G.  Crosland,  Ravenscar,   Helsby,  near  Warrington, 

Electrical  Engineer. 
Taylor,  G.  Midgley,  27,   Great  George  Street,  Westminster, 

S.W.,  Analytical  Chemist. 
Taylor,    G.    \\\,   Dinting    Vale   Printworks,    Dinting,    nTar 

Manchester,  Printworks  Chemi-t. 
Taylor,    H.   E.,  36,    South  Street,   Greenwich,  S.E.,  Lead 

Works  Manager. 
Taylor,    Jas.,    Department     of    Mines,    Sydney,    N.S.W., 

Government  Metallurgist. 
Taylor,  Jas.  Davis,  9,  Mincing  Lane,  London,  E.C.,  Chemical 

Merchant. 
Taylor,  J  no.,  15,  Lucius  Street,  Torquay,   Devon,  Pharma- 
ceutical Chemist. 
Taylor,  J.  Scott,  c  o  Winsor  and  Newton,  Limited,  38,  Rath- 
bone  Place,  London,  W.,  Technical  Chemist. 
Taylor,   R.  L.,  37,  Mayfield  Road,  YVhalley  Range,  Man- 
chester, Analytical  Chemist. 
Taylor,   Thos.,    Walmersley    Bleach   and    Dyeworks,    near 

Bury,  Laoeashire,  Bleacher  and  Oyer. 
Taylor,      \V.     Ambrose,     Madron,      Penzance,     Cornwall. 

Chemical  Apparatus  Maker. 
Taylor,  W.    G.   1L,  68,    Woodlands    Road,    Ilford,    Essex, 

Analytical  Chemist. 
Taylor,  W.J. .So,  Forsyth  Street,  Greenock,  X.B.,  Technical 

Chemist. 
Tchaykovsky,  N.  W.,  Langham  House,  Harrow-on-the-Hill, 

-ultin<r  Chemist. 
Teanby,  G.  W.  A.,  Laboratory,  <'>■>,  Math  How,  Birmingham, 

Analytical  ( ihemtst. 
Teed,  Dr.  F.  Ih,  15,  Victoria  Street,  Westminster,  London, 

S.W.,  Analytical  Chemist. 
Tennant,  Sir  Cbas.,  Bart.,  'M,  Grosvenor  Square,  8.W.  ; 

and  Glen,  Peebleahire,   N.l!.     (Journals  to  8t.  liollox, 

Glasgow),  Alkali  Manufacturer. 
Tennant,  Jas..  D.J^tmouth    Lodge,   Salt  well,  Gateshead  on  - 

Tyne,  Alkali  Manufacturer. 

y,  Albert,  Vernlam,  Mount  Albert  Bond,  Balwyn,  near 

Melbourne,  Victoria,  Brewer. 
Tarry,  HobertL.,  14,  Herb  Side,  Manchester, 

I  eebnical  ( liemist 
Tervet,  I;  .  54,  PeBshurst  Road,  Booth  Hackney,  I-:.,  Oil 

Works  Manager. 
Tetley,  C   J-.,  Messrs.  Joe.  Tetley  and  Son,  Tl  try, 

I, ':<  'I- ,  Pre H 

kray,  R   B.,   Leather  Works,  Newlay,  Leeds,  Leather 

Manufacturer. 

Thew,  Walter  H.,   17,  Castle  Street,  Liverpool,   Provision 

recant. 
Thome,  C,  Phefa  and  Pay,  Stake  Bishop,  Dear  Bristol,  Soap 

Manufacturer  ;    Deputy  '  hairiiian,  Midland  Railway. 

i -iward,    107,    Disraeli    Boad,     Putney,    B.W., 


Thomas,  II.  Bussell,  Broad  Plain  Soap  Works, Bristol,  v 

Manufacturer. 
Thomas,   J.,    Brook    House,    Wooburn,    near   Beaconsfield, 

Paper  Maker. 
Thomas,  J.  W.,  Drumpellier,  Brunswick  Road,  Gloucester, 

Analytical  Chemist. 
Thomas,    R.    Schofield,    48-4!»,  Worcester    Street,    Wolver- 
hampton, Chemical  Merchant. 
Thomas,  Philip  A.,  Cornwall  Building-,  85,  Queen  Victoria 

Street,  London,  E.C..  Engineer. 
Thomas,    S.    Percy,    15,    Ham    Park    Road,   Stratford.   E., 

Technical  Chemi-t. 
Thomasson,  Wm.,  167,  North  Road,  St.  Helens,  Lancashire, 

Chemist. 
Thompson,  Prof.  Claude  M.,  University  College,  Cardiff, 

Professor  of  Chemistry. 
Thompson,    G.    Rudd,    57,    Dock    Street,   Newport,   Mon., 

Analytical  and  Consulting  Chemist. 
Thompson,    W.,  jun.,    Larkfield,    Earlestown,    Lancashire, 

Sugar  Refiner. 
Thompson,  W.  G.,  Tonge  Springs  Works,   Middleton,  ncur 

Manchester.  Colour  Manufacturer. 
Thompson,  W.  P.,  Patent  Office,  6,   Lord  Street,  Liverpool^ 

Patent  Agent. 
Thomson,     Dr.    Andrew,     10,    Pitcullen    Terrace,    Perth, 

Chemical  Lecturer. 
Thomson,  G.  Carruthers,  23,  Kersland  Terrace,  Hillhead, 

Glasgow,  Engineer. 
Thomson,  Jas.  M.,   Royal   Gunpowder  Factory,   Waltham 

Abbey,  Essex,  Manager  (Cordite  Branch). 
Thomson,  John,  70a,  Grosvenor  Street,  London,  W.,  Photo- 
grapher. 
Thomson,  John,  The   Grange,  Buckton  Vale,  Stalybridge, 

Printworks  Manager. 
Thomson,  J.  S.,  c  o  Messrs.  Grieve  and   Co.,  West  Tower 

Street.  Carlisle,  Technical  Chemist. 
Thomson,  Dr.  Murray,  44.  Victoria  Road,  Gipsy  Hill,  S.K.. 

Doctor  of  Medicine. 
Thomson,  Robt.  T.,  156,  Bath  Street,   Glasgow,  Analytical 

Chemist. 
Thomson,   W.,    Royal    Institution,   Manchester,    Analytical 

and  Consulting  Chemist. 
Thomson,     Win.     Garth,    41,    Mitchell    Street,    Glasgow, 

Manure  Manufacturer. 
Thomson,  Wm.  Thos.,  Royal  Gunpowder  Factory,  Waltham 

Abbey,  Essex,  Explosives  Chemist. 
Thorne,  Dr.  L,  T.,  8,  Dvuevor  Road,  Riehinond-on-Thames, 

Technical  Chemist 
Thor:ieycroft,  Wallace,    140,  Hope   Street,   Glasgow,  Tech- 
nical chemist. 
Thornton,     Christopher,    Allen's     Printworks,    Providence, 

K.I.,  U.S.A.,  I  r'ntworks  Manager. 
Thornton,    David    II. ,    Brookfoot     Dyeworks,     Brighouse, 

York-,  Dyer. 
Thornton,   H.,   .'),    George    Street,    Euston    Boad,   X.W., 

Analytical  (  In  mist. 
Thorp,    Prank    II.,   Ma--.    Inst   of    Technology,    Boston, 

Mass.,  D.8  A.,  Instructor  in  Industrial  Chemistry. 
Thorp,  G.  II.,  Clowes  Villa,  Lower  Broughton,  Manchester, 

Engineer. 

Thorpe,  Dr.  T.  E.,  I-    IIS.,  Go\  eminent   Laboratory,  Soiner- 
Bou*     W.C.  j  and  (Journals)  6],  Ladbroke  Grove, 

dotting  Hill,  W.,  Chief  Chemist  (Customs  and  Inland 

Bei  anui 
Thorp,  W.,  24,  Crouch  Hall  Road,  Crouch  End,  N.,   Paint 

Manufacturer. 
Tilden,  Pro).  W.  A.,  P.B.S.,  '.»,  Ladbroke  Gardens,  Nbtting 

Hill,  \V.,  Professor  of  Chemistry. 
Timmins,A.,  Argyll  Lodge,  Bigher  Buneorn,  Civil  Engineer. 
Timmis,  T.  Sutton,  Widnes,  Chemical  Mahufacturer. 
Tipler,  lied.  C.,7,  Bichard  St.,  Crewe,  Analytical  Chemist. 
Tobey,   ('.   H.,  Collingwood,    Ontario,   Canada,  Tannery 

i  h'  mist . 
Toch,  Maximilian,  3864,  Seventh  tonne,  .New  Vork  City, 

I     S.A.,  (  oloi    Meii'baui 

I '.el. er,  Jas.  I.,  i,  Chanel  Street,  Peterhead,   N.B.,  Phar- 
maceutical <  liemi-t  . 
Todd,    A.    M  ,   204,    North    Bote   Street,    Kalamazoo,   Mich., 

LTjS  v.  Manufacturing  Chemist. 
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Todd,  Herbert  (   .   16    Bread   Street   Sill,  London,   B.C., 

Ink  and  Sealing  Wax  Manufacturer. 
Tompkins,  II.   K.,  62,  Wbitelej    Bond,  Gipsy  Bill,  S.W„ 

Metallurgical  ( 'hemist. 
Toms,  K.  Woodland,  stairs  Analyst's  Office,   St,  Heliers, 

Jeroej .  Annrj  tical  <  Ihemist. 
Tonks,  10..  Packwood,   Khowle,   near  Birmingham,  Brass 

Bounder, 
rorsell,  ('.  T.,  McEees  Bocks,  Allegheny  Co.,  Pa.,  U.S.A., 

( Ihemist. 
Dothill,  M.   A.   I..,  c/o  Castle  <  hemical  Co.,  Cape  Town, 

s.  Africa,  Manufacturing  Chemist. 
Towers,    J.    W.,    Brantwooa,    Allerton,    near    Liverpool, 

Anarj  tical  ( Ihemist. 
Towner,     Bev.     Ceo.,    Carpenters     Company's     Institute, 

Stratford,   E.,   Head    blaster  of    Organised    Science 

School. 

Townsend,  Chas.   1'.,  SI,   Elms   Road,  Clapham  Common, 

S.W.,  Chemist. 
Townsend,  Chas.   W.,    19,  Crawford    Street,  Tort   Dnndas, 

Glasgow,  Chemical  Manufacturer. 
Townsend,   Oliver  C.,   Port    Dundas,  Glasgow,   Chemical 

.Manufacturer. 
Traphagen,  Dr.  Frank    W.,  Montana  Agricultural   Experi- 
mental Station,  Bozeman,  Mont.,  U.S.A.,  Chief  Che- 
mist. 
Travels,  Morris  W.,  2,  I'hillimore  Gardens,  Kensington,  W., 

Chemist. 
Trechmann,  A.  ().,  Tinnoth  House,  Cuxton,  neav  Rochester, 

Cement  Works  (.'hemist. 
Trechmann,  C.  ().,    10,  Cliff  Terrace,  Hartlepool,   Cement 

Manufacturer. 
Treharne,    F.    Gwilwm,    86a,    Leadenhall    Street,    E.G., 

Analytical  Chemist. 
Trench,  G.,  Standard  House,  Faversham,  Kent ;  and  the 

Cotton  Powder  Co.,  Limited,  Faversham,  Explosives 

Works  Manager, 
Trewby,  Herbert,  Radnor  House,  Ribblesdale  Road,  Horn- 

scy,  N.,  Analytical  Chemist. 
Tribe,  P.  C.  M.,  Oswego,  New  York,  U.S.A.,  Secretary. 
Trimble,  Prof.  H.,    145,   North    10th   Street,  Philadelphia, 

U.S.A.,  Professor  of  Chemistry. 
Trimnoll,  C.  H.,  Elmhurst,  Maiden,   Surrey,  Manufacturing 

Chemist. 
Trobridge,    A.,    e/o   Oldburj   Alkali   Co.,  Ld.,  Oldbury, 

Birmingham,  Technical  Chemist. 
Trubshawe,  Wolstan,    6,  St.    Benet    Place,  Loudon,    E.C., 

Mining  Agent. 
•  Truby,  Charles,    20,  High    Street,  Manchester,    Chemical 

Manufacturer. 
Tsukiyama,  S.,  Printing    Department,  Ministry  of  Finance, 

Tokyo,  Japan,  Paper  Mills  Chemist. 
Tucker,    Alex.    E.,     3."),    Paradise     Street,     Birmingham, 

Metallurgist  and  Chemist. 
Tucker,    Prof.    G.    R.,     City    Hospital,    Boston,    Mass, 

U.S.A.,  Professor  of  Chemisty  |  Massachusett  College 

of  Pharmacy). 
Tuer,    Arthur    H.,     Thornhill,     near    Wigan,    Analytical 

Chemist. 
Tulloch,   John,    11,   Newton    Terrace,   Hebburu-on-Tyne, 

Analytical  Chemist. 
Turnbull,    G.    W.,   88,    Westmoreland    Street,    Darlington, 

Metallurgical  Chemist. 
Turnbull,   Win.,   14,    Wilberforce    Terrace,    Gateshead-on- 

Tyne,  Manufacturing  Chemist. 
Turnbull,  W.  S.,  Place  of  Bouhil!,  Renton,  Dumbartonshire, 

Chemical  Manufacturer. 
Turnbull,    Samuel    G.,    10,   Rue  de    Pas    Trevois,    Troves 

(Aube),  France,  Dyer  and  Finisher. 
Turner,  H.  B.  H.,  4,  Calverley  Terrace,  Tunbridge   Wells, 

Sugar  Refiner. 
Turner,  P.  R.,  Tar   Works,  Rothwell   Haigh,   near   Leeds, 

Tar  Works  Manager. 
Turner,  Thos.,  County  Offices,  Stafford,   Metallurgist  and 

Director  of  Technical  Education. 
Turner,  Sir  J.,   Springfield,   Alexandra  Park,  Nottingham, 

Tanner. 
Turri,   G.   G.,  Sun  Buildings,  Queen    Street,   Melbourne, 

Victoria,  Patent  Agent. 


Tveedie,  G.  R.,  .'),  Granville  Terrace,  East  Cliff,  Ramsgate, 
Analytical  <  hemist. 

Tweedy,  .la-.,  77,  Western  Jload,  .Jarrow-on-Tyne,  Metal- 
lurgical ( Ihemist. 

Twitcheu,  E.,  Hi,  Bellevue  Avenue,  Mount  Auburn, 
Cincinnati,  Ohio,  I.S.A.,  Candle  Works  Manager. 

Twynam,  I..  Elmhurst,  Egham  Bill,  Surrey,  Metallurgist. 

Typke,  p.  (,.  W.,  Bavenhurst,  Norbiton  Park,  New  Maiden, 
Surrey,  Chemical  Manufacturer. 

Tyrer,  Chas.  T.;  Stirling  Chemical  Works,  Stratford,  E., 
Manufacturing  Chemist. 

Tyrer.  T.,  Stirling  Chemical  Works,  Stratford,  E.,  Chemical 
Manufacturer. 


u 

Uhlig,  E.  C,  P.O.  Box  46,  Milhille,  Cumberland  Co.,N.J., 

U.S.A.,  Glass  Works  Chemist. 
Umney,  C,  50,  Southwark  Street,  London,  S.E.,  Manu- 
facturing Chemist. 
Underbill,  Thos.  J.,  H.M.  Victualling  Yard,  Deptford,  S.E., 

Assistant  Inspector  of  Stores. 
Underwood,  G.  R.,  Box  460,  Peabody,  Mass.,  U.S.A.,  Glue 

Works  Chemist. 
Urquhart,  David,    17,  Victoria  Street,   Westminster,   S.W., 

Electrical  Engineer. 
Usniar,  J.  H.,   34,   Palmerston  Buildings,   London,   E.C., 

Chemical  Merchant. 
Utsumi,  S.,  c/o  Gakushikwai,  Imperial   University,  Hongo, 

Tokio,  Japan,  Technical  Chemist. 


Valentine,  Geo.,  St.  James'  Gate  Brewery,  Dublin,  Brewing 

Engineer. 
Vandenbergh,  Dr.  Frank  P.,   32-33,  Lewis  Block,  Buffalo, 

N.Y.,  U  S.A.,  Professor  of  Chemistry. 
Vandenbergh,  Dr.   Horace  ('.,   University  of  the   City   of 

New  York,  410,  East  26th  Street,    New   York,  U.S.A., 

Medical  Department  Chemist. 
Van  Gundy,  Chas.  P.,  Laboratory,  B.  &  O.  R.  B.,  Baltimore, 

Md.,  U.S.A.,  Metallurgical  Chemist. 
Vargas-Vergara,  J.  M.,  Apartado  No.  237,  Bogota,  Republic 

of  Colombia,  S.  America,  Metallurgical  Chemist. 
Vary,  G    M.  P.,   1319,  OTarrell   Street,  San  Francisco 

Cal.,  U.S.A.,  Analytical  Chemist. 
Vasey,  T.  E.,  6,  South  Parade,  Leeds  ;  Journals  to  P.O. 

Box  1777,  Montreal,  Canada,  Chemical  Engineer. 
Yaughan,   J.    I.,    329,  Norwood   Road,   Tulse    Hill,    S.E., 

Chemical  Works  Manager. 
Vautin,  Claude   T.  J.,  42,  Old  Broad  Street,  London,  E.C., 

Metallurgist. 
Veitch,  Geo.,  Chemical  Works,  Crieff,  N.B.,  Manufacturing 

Chemist. 
Veitch- Wilson,  J.,  8,  Earlsfield  Road,  Wandsworth  Common, 

S.W.,  Oil  Refiner 
Verel,  W.  A.,  136,  West  George  Street,  Glasgow. 
Vickers,  W.,  Rose  Hill,  Smedley  Lane,  Manchester,  Chemi- 
cal Manufacturer. 
Voelcker,  E.  W.,  22,  Tudor  Street,  London,  E.C.,  Agricul- 
tural Chemist. 
Voelcker,    Dr.    J.    A.,    20,    Cpper    Phillimore    Gardens, 

Kensington,  W.,  Agricultural  Chemist. 
Vorster,  Fritz,  71,  Bayenstrasse,  Coin  a/Rhein,  Germany, 

Manufacturing  Chemist. 
Voss,  Hermann,   19,   Beckenham   Road,    Beckenham,  Kent, 

Manure  Works  Manager. 
Vulte,  Hermann  T.,  School  of  Mines,  Columbia  College,  New 

York,  U.S.A.,  Analytical  Chemist. 
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Wache,  Alf.,  27,  Rue  Morel,  Douai,  France,  Caustic  Potash 

Manufacturer. 
Wade,  Jas.  L.,  28,  West  Kensington  Gardens,  London,  W., 

Chemical  Manufacturer. 
Wade,   W.    L.    28,    West  Kensington   Gardens,    W.,    and 

(Journals)  Staines  Linoleum  Works,  Staines,  Chemist. 
Wadman,  W.  E.,  102,  Lord  Avenue,  Bayonne.N. J.,  U.S.A., 

Manufacturing  Chemist. 
Wagner,  W.  G.,  Glyndhurst,  Ealing  Common,  W.,  Analy- 
tical and  Consulting  Chemist. 
Wainwright,  Dr.  J.  H.,  22,  West  46th  Street,  New  York, 

U.S.A.,  Analytical  Chemist. 
Waldman,  Louis  J.,  P.  O.  Box  162,  Albany,  N.Y.,  U.S.A., 

Aniline  Dye  Manufacturer. 
Walker,  A.,  Messrs.  Alex.  Walker  and  Co.,  Alkali  Works, 

Irvine,  N.B.,  Chemical  Manufacturer. 
Walker,  Archibald,  8,  Crown  Terrace,  Glasgow,  Distiller. 
Walker,  E.   Robinson,  18,  St.  Ann's   Street,   Manchester, 

Patent  Agent. 
Walker,  Dr.  Jas.,  University  College,  Dundee,  Professor  of 

Chemistry. 
Walker,    Jno.    C,    196,   West    Regent    Street,    Glasgow, 

Analytical  Chemist. 
Walker,   S.  R.,  19,  Wolsey  Street,  Radcliffe,  Manchester, 

Eoreman  Dyer. 
Walker,  T.,  Eccleston  Park,  Prescot,  Lancashire,  Chemical 

Manufacturer. 
Walker,  W.  Sloane,  Wood  Bank,  Erith,  Kent,  Tanner. 
Wallace,  Robert,  1,  Coatcs  Place,  Edinburgh,  Distiller. 
Waller,  Dr.  E.,  School  of    Mines,  Columbia  College,  50th 

Street,  4th  Avenue,  New  York,  U.S.A.,  Professor  of 

Chemistrv. 
Walsh,  F.  T.,  Hamilton  Printworks,  Lowell,  Mass.,  U.S.A., 

Colour  Printer. 
Waltham,  T.,  Brewery,  Stockwell,  London,  S.W.,  Brewer. 
Walton,  F.,  114,  Holborn,  E.C.,  Inventor  and  Manufacturer. 
Wander,  Dr.  A.,  Chemical  Laboratory,  Berne,  Switzerland, 

Chemist. 
Ward,  G.,  Messrs.  Hirst,  Brooke  and  Hirst,  Leeds,  Chemi- 
cal Work-  .Manager. 
Ward,  Geo.,  c  o  T.   Howard  Lloyd  &  Co.,  80,  High  Street, 

Leicester,  Technical  Chemist. 
Ward,  G.  J.,  The  Cottage,  Hallam  Fields,  near  Nottingham, 

Civil  Engineer. 
Ward,  Howard  Chas.,  Yeatton,  Hordle,  Lymington,   Hants, 

Deputy  Chairman  of  Gas  Co. 
Ward,  Thos.,  Wadebrook   Honse,  Nortbwich,  Salt   Manu- 
facturer. 
Wardale,  J.  D.,  Redheugh   Engine  Work*,   Gateshead-on- 

Tyne,  Engii, 
Warden,   Dr.    C.  J.  II.,   Medical   College,    Calcutta,  India, 

Professor  of  Chemistry. 
Warden,  Jno.  B.,c/oB.  Kitto,  80 — 81,  St.  Swithin't  Lane, 

1.  '  .,  Anal\  tical  (  'hemist. 

Wardle,  Gilbert  C,  Cbeddleton  Heath,  Leek,  Staffordshire, 

Silk  Dyer. 
Wareing,  Arthur  E.,   Bedford    House,  Appleton,  Wi'ii 

Analytical  Chemist. 
Warington,  Bobt.,  F.B.8.,  Hsrpenden,  Herts,  Agricultural 

list. 
Warne,  Thot.,  26,  Bridge  street,   Wednesbury,  Stafford 

shire,  Technical  '  hemist. 
Warner,  II.  (,.,  :,,  St.  Anne's  Park  Terrace,  Wandsworth, 

S.W.,  Chemical  Engineer. 
Warren,    i  iske,   220,   Derombire  Street,    Boston,   M 

I       A.,  Paper  Manufacturer. 
Warren,  Jno.  U.vis,  7,  1/    <  .    BOftd,   ActOU,  \\'.,  Maiiut'.n  - 

ng  ( hemist. 

Warren,  'I.   I     p    Brace,  TamWOrtb  Villa,    l-.arlliani    Grove, 
I  \nal)tieal  Chemi 


Warwick,  A.  W.,  Phoenix  Wharf,  Church  Road,  Battersea, 
S.W.,  Metallurgical  Chemist. 

Watel,  H.  G.,  Ruekhurst  Hill,  Essex,  Consulting  Mechani- 
cal Engineer. 

Waterfall,  W.  B.,  c/o  Avon  Manure  Co.,  Rristol  ;  and 
(Journals)  Thirlinere,  Clavering  Road, Redland,  Bristol, 
Manure  Manufacturer. 

Waterhouse,  Colonel  Jas.,  14,  Wood  Street, Calcutta,  India, 
Assistant  Surveyor-General  of  India. 

Water-house,  Robt.,  101,  Leadenhall  Street,  London,  E.C., 
Analytical  and  Agricultural  (  hemist. 

Wates,  Edw.  A.,  Secunderabad,  Deccan,  India,  Metal- 
lurgical Chemist. 

Watmough,  B.,  c/o  Brotherton  aud  Co.,  Caldcr  Vale 
Chemical  Works,  Wakefield,  Analytical  Chemist. 

Watney,  Thos.  S.,  71,  Albion  Street,  Leeds,  Electrical 
Engineer. 

Watson,  Alex.  Forbes,  11,  York  Place,  Edinburgh,  Assis- 
tant (University  Laboratory). 

Watson,  Chas.  Ernest,  c/o  Peter  Spence  and  Sons,  Man- 
chester Alum  Works,  Manehester,  Chemical  Assistant. 

Watson,  C.  Heron,  Bullionfield  Paper  Mill,  by  Dundee, 
N.B.,  Paper  Manufacturer. 

Watson,  Chas.  S.,  34,  Prince's  Street,  Polloksbields,  Glas- 
gow, Analytical  Chemist. 

Watson,  Chas.,  Walsden  Chemical  Works,  near  Todmorden, 
Manufacturing  Chemist. 

Watson,  D.,  Willow  Bank  House,  Kersal  Vale,  Manchester, 
Metallurgist. 

Watson,  Eric  E.,  Fundicion  y  Beneficiadora,  Antofagasta, 
Chili,  Metallurgical  Chemist. 

Watson,  G.,  16,  East  Nelson  Street,  Whitevale,  Glasgow, 
Manufacturing  Chemist. 

Watson,  Geo.  P.,  Elm  Lodge,  Halliwell  Lane,  Cheetham 
Hill,  Manchester,  Printworks  Chemist. 

Watson,  Jas.,  Caldwell,  South  Shields,  Alkali  Works 
Manager. 

Watson,  Jno.  C,  c/o  Daniel  Lee  &  Co.,  Castlelon, 
Manchester,  Technical  Chemist. 

Watson,  Jno.,  Cement  Works,  Gateshead-on-Tyne,  Cement 
Manufacturer. 

Watson,  Jno.,  Allhusen's  Works,  Gateshead-on-Tyne, 
Technical  Chemist. 

Watson,  Jno.,  8,  Newman  Street,  Victoria  Docks,  E., 
Analytical  Chemist. 

Watson,  John,  15,  Rosenau  Road,  Battersea  Park,  S.W., 
Science  Student. 

Watt,  A.,  89,  Hartiugton  Road,  Sefton  Park,  Liverpool, 
Sugar  Works  Chemist. 

Watts,  A.  J.,  130,  Caixa,  Pernambuco,  Brazil,  Sugar  Works 
Chemist. 

Watts,  ('has.  W.,  40,  Goldhurst  Terrace,  London,  N.W., 
Gasworks  Chemist. 

Watts,  Jno.  Isaac,  Fairleigh,  Hartford,  Cheshire,  Alkali 
Works  Manager. 

Webb,  Sarnl.  G.,  2314,  East  Grace  Street,  Richmond,  Va., 
U.S.A.,  Technical  Chemist. 

Webb,  Wtrr.  Hubert,  Randalstown,  co.  Antrim,  Ireland, 
Linen  Manufacturer. 

Weber,  Dr.  C.  Otto,  2,  Randolph  Street,  Crumpsall,  Man- 
chester, Analytical  Chemist. 

Webster,  C.  S.  Stanford,  Malvern  House,  Redland,  Bristol, 
Professor  of  Chemistry. 

Weed,   Ily.   T.,   298,    Herkimer  Street,    Brooklyn,    N.Y., 

1  .S.A.,  Teacher  of  Chemistry. 
Weeks,    II.     R.,    Cossipore,    Calcutta,     India.     Analytical 
( Ihemist. 

Weiglitman,  John  K.,  e/o  Powers  &  Weightman,  Philadel- 
phia, Pa.,  U.S.A.,  Doctor  of  Medicine. 
Weir,  Surgeon-Major  P.  A.,  Quetta,  Beloochistan,  India, 

Sill;' 

Welch,  J.  (  uthbert,  The  Brewery,  Heading,  Berks,  Brewer's 

<  ibemist. 

Weldon,  Ernest,  800,  Radford  Road,  New  Rasfonl,  Notting- 
ham, Dyer. 
Weils,  <;.  1.  j.,   17,  Parkgate  Road;  cluster,   Analytical 

<  hemist. 

Wells,  Jas.  Gray,  Selwood  House,  Shobnall  street,  Bitrton- 
oB-Trent,  Brewing  Chemist. 
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Wells,  Pierson  I..  86,  Joralemon   Street  Brooklyn,  X.V., 

U.S.A. ,  Patent  Lawyer  and  Engineer. 
Welsh,  Jas.,  Hoi l>-  Lane  Dyeworks,  Bed   Bank,  Man- 

c)m  -!•  i  .  I'i  intWOl  In--  M : i i i  ■  : 

Welsh,  Thos.  L.,  8,  Prince's  Gardens,  Dowanhill,  Gnu 
Analytical  Chemist 
,  W..  II. .ii  Town,  Manchester. 

Werner,  Emil  A  .  •'..  Church  Avenue,  Bathmines,  Dublin, 
( ihemical  Demonstrator. 
I,  Carl,  Bernbnrg,  Anhalt,  Germany,  Alkali  Mann- 
urer. 

Wesson,  1»..  The  American  Cotton  <>..  Co.,  Guttenberg, 
N  .1  ,11.8  A..  Technical  (  hemist. 

nfelder,   B.    I)  .   c/o   American    « >ak    Li  ather    <'.,., 
Cincinnati,  Ohio,  !  .S.A.,  Leather  Chemist 

loreland,  J.  W.,  m..  City  Road,  Fin-bury  Square,  K.C., 
Metallurgical  ( Ihemist 

Weston,  Bobt.  B.,  Cinclare  Central  Factory,  Bruslej  Land- 
ing P.O.,  La.,   I    S.A.,  Chemical    Director  of  Sugar 
torj 

\\<  Bton,  Wm.,  H.M.  Dockyard,  Portsmouth,  Analytical 
Chemist. 

Wetter,  Jasper,  483,  Strand,  London,  W.C.,  Patent 
Ag<  hi. 

Wetzel,  II.  A.,  Box  170,  Detroit,  Michigan,  U.S.A.,  Manu- 
facturing Chemist. 

Whalley,  L.  J.  de,  26,  Park  Place,  Greenwich,  S.E.,  Sugar 
Chemist. 

Whiffen,  T.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  Chemist. 

Whiffen,  T.,  jun.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  Chemist. 

Whiffen,  W.  G.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  <  ihemist. 

Whitaker,  Alt'.  Waltaire,  Horsforth,  Leeds,  Dyer. 

Whitaker,  H.  L.,  Coudong  Sugar  Mill,  Tweed  River,  New 
South  Waks,  Sugar  Chemist. 

Whitaker,  Thorp,  Messrs.  E.  Ripley  and  Sons,  Bradford, 
Yorks.  Dyer's  Chemist. 

White,  A.,  Horton  Field,  West  Drayton,  Middlesex, 
Chemical  Manufacturer. 

White,  A.  D.,  Avenue  House,  West  Drayton,  Middlesex, 
(  hemical  Manufacturer. 

White,  Arthur  F.,  CI,  Sunbridge  Road,  Bradford,  Yorks, 
Manufacturing  Druggist. 

White,  Arthur  J.,  Ariston  Gold  Mine,  Klerksdorp,  South 
Africa,  Assayer. 

White,  B.  Newport,  Manor  Hill,  Marple,  Cheshire,  Con- 
sulting Brewer. 

White,  Henry.  4:i,  Woodstock  Koad,  Sheffield,  Manufactur- 
ing Chemist 

White,  .Tiki.  Freebairn,  13,  West  Scotland  Street,  Kinning 
Parle,  Glasgow,  Chemist. 

White,  Jos.  Walwyn,  Public  Hall,  Widnes,  Iron  Merchant. 

White,  J.  Campbell.     See  Overtoun,  Lord. 

White,  P.  T.,  Castle  Street,  Saffron  Hill,  London,  E.C., 
Chemical  Manufacturer. 

White,  W.  Gilchrist,  Lamb-Roe,  Whalley,  near  Blackburn, 
Calico  Printer's  Chemist. 

White,  W.  II.,  The  Cottage,  Killingworth,  Newcastle-on- 
Tyue,  Chemical  Manufacturer. 

White,  Wm.,  Burmah  Oil  Works,  Dunneedaw,  Bangoon, 
Burinah,  Assistant  Chemist. 

Whitehead,  Catell,  1114,  New  Hampshire  Avenue,  Washing- 
ton, D.C.,  U.S.A.,  Assayer  (U.S.  Mint). 

Whitehead,  J.,  1,  Parkin  Lane,  Meltham,  Huddersrield, 
Dyer. 

Whitehead,  Win.  T.,  Magog,  Prov.  Quebec,  Canada. 

Whitelaw,  T.  N.,  87,  Sydney  Street,  Glasgow,  Soap  Manu- 
facturer. 

Whiteley,  Geo.,  Victoria  Lead  Works,  Burdett  Road,  Lime- 
house,  E.,  Lead  Manufacturer. 

Whiteley,  R.  Lloyd,  University  College,  Nottingham  ; 
Journals  to  239,  Woodborough  Road,  Nottingham, 
Chemical  Lecturer. 

Whiteside,  Jno.  L.,  51,  Cannon  Street,  Bolton -le-Moors, 
Chemical  Lecturer. 

Whittaker,  C.  J.,  Globe  Chemical  Works,  Church,  near 
Accrington,  Chemical  Engineer. 


Whittaker,  Thos.,  22,  Delaunaye  Road,  Higher  Crumpsall, 

Manchester. 
Whowell,    F.,    Carr    Bank,    Tottington,    Bury,  Lancashire,. 

Bleachei . 
Wickens,  B.  Poster,  B3,  Queen  Street,  Cheapside,  London,. 

B.C.,  Secretary  (Ceara  Gas  Co.). 
Wiggin,  W.  W  ,  Wiggin  Street,  Birmingham  Heath,  Bir- 
mingham, Nickel  Refiner. 
Wightman,    C,     1,    Fenehurch     Avenue,    London,    E.C., 

i  ihemical  Merchant. 
Wilcox,   H.,   Stanford-le-Hope,  Essex.,    Fixplosives    Works 

Manager. 
Wild.  W.  !•;.,  Onsel   Nest  Cottage,  Bromley  Cross,   near 

Bolton,  Aiiah  tieal  Chemist. 
Wilile,    T.,    Vivian    Ann~    Hotel,    Sketty,    near     Swansea, 

Forge  Manager. 
Wilder,    1".    L.,   St.  John  del   Rev  Mine,  Morro   Velho,  I 

I'.    S.    Nicolson    and    Co.,    Rio    de    Janeiro,    Rra/.il, 

Assayer. 
Wiley,  M.  W.,  Billsdale  House,  York  Road,  West  Hartle- 
pool, Glue  Maker. 
Wilkie,  T.  M.,  Nobel  Co.'s  Works,  Stevenston,  Ayrshire, 

N.B.,  Explosives  Chemist. 
Wilkin,  Sir  Walter,  Appold  Street,  Finsbury,  E.C.,  Yeast 

Manufacturer. 
Wilkinson,  Dr.  Saml.,  The  Grove  Co.,  Ld.,  17,  Coleman 

Street,  London,  F3.C,  Analytical  Chemist. 
Wilkinson,   J.   B.,   Tong  Street,    Dudley   Hill,   Bradford, 

Yorks,  Chemical  Manufacturer. 
Will,  W.  Watson,  1,  St.  Agnes  Place,  Kennington  Park,S.E., 

Professor  of  Organic  Chemistry. 
Willcox,  Benjamin,  47,  Lincoln's  Inn  Fields,  London,  W.C., 

Patent  Agent. 
Willdigg,    A.     E.,     Ford     Cottage,     Coventry,     Varnish 

Maker. 
Williams,  D.,  c/o  United  Alkali  Co.,  Ld.,  Gerard's  Bridge 

Works,  St.  Helens,  Technical  Chemist. 
Williams,    Edward,    57,   Peckers     Hill   Road,    Sutton,    St. 

Helens,  Technical  Chemist. 
Williams,    Geo.  G.,  624,  South  24th  Street,  Philadelphia, 

Pa.,  U.S.A.,  Analytical  Chemist. 
Williams,    Henry  J.,    c/o  Davenport   and  Williams,  161, 

Tremont    Street,    Boston,    Mass.,    U.S.A.,    Chemical 

Engineer. 
Williams,    Percy  B.,  22,   Bisham   Gardens,  Highgate,  N., 

Chemist. 
Williams,  Rowland,   Sunny  Lea,  Ahlcliffe  Road,  Lancaster, 

Analytical  Chemist. 
Williams,  B.    Greville,   Greenfield  House,    Hopwood,  near 

Manchester,  Colour  Manufacturer. 
Williams,  Seward  W.,  8,  Brighton  Avenue,  East  Orange, 

N.J.,  U.S.A.,  Pharmaceutical  Laboratory  Manager. 
Williams,    T.,   a,    Queen    Insurance    Buildings,    10,    Dale 

Street,  Liverpool,  Analytical  Chemist. 
Williams,    Thos.,  2 — 3,    St.    Paul's    Square,    Birmingham, 

Assayer. 
Williams,  T.  Howell.     .SVe  Idris,  T.  H.  W. 
Williams,  Prof.  W.  Carleton,  Firth  College,  and  33,  Broms- 

grove  Road,  Sheffield,  Professor  of  Chemistry. 
Williams,    W.   Collingwood,    68,    Grove  Street,  Liverpool, 

Analytical  Chemist. 
Williams,   W.    J.,    635,    Market    Street,    Camden,    N.J., 

U.S.A.,  Analytical  Chemist. 
Williamson,  J.  Alex.,  c/o  The  British  F]xplosives  Syndicate, 

Ld.,  Pitsea,  Essex,  Analytical  Chemist. 
Williamson,      Robt.,    Low     Walker,    Newcastle-on-Tyne, 

Technical  Chemist. 
Wills,  J.  Lahison,  c/o  Dr.  E.  Wyatt,  12,  Old  Slip,  New 

York,  U.S.A.,  Metallurgical  Chemist. 
Wills,  Samuel  Day,  Castle  Green  Colour  Works,  Bristol, 

Colour  and  F^namel  Manufacturer. 
Wilson,  A.,   Shrewsbury   House,    Stafford,   Gas    Furnace 

Engineer. 
Wilson,  A.  Poole,  c/o  Maypole  Dairy  Co.,  Knocklong,  co. 

Limerick,  Ireland,  Analytical  Chemist. 
Wilson,  Alf.,  c/o  Messrs.  J.  and  E.  Sturge,  18,  Wheeley's 

Lane,  Birmingham,  Manufacturing  Chemist. 
Wilson,  Anthony W.,  20,  Westcott    Street,  Hull,  Colour 

Works  Manager. 
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Wilson,    Cecil    II.,   31,   Minna    Koad,   Burngreave    Road, 
Sheffield,  Metallurgical  Chemist. 

Wilson,    C.     J.,     14,     Old     Queen     Street,    Westminster, 

S.W. 
Wilson,  David,  jun.,  Carbeth,  Killeam,  by  Glasgow. 
Wilson,  Frank.  The  Brewery,    Castle   Street,  Long  Acre, 

London,  W.C.,  Brewer. 
Wilson.  G.  E.,  The  Cheraicai  Workc.  Gldhury,  near   Bir- 
mingham, Chemical  Manufacturer. 
Wilson,    J.  Arthur,   Vale   House,   Piercy,    Ncwchurch-in- 

Rossendale,  Analytical  Chemist. 
Wilson,  Jno.  Ed.,  Wyddrington,  Edgbaston,  Birmingham, 

Chemical  Manufacturer. 
Wilson,  Jno.,  28.  Crosby  Road,  Romford  Road,  Stratford,  E., 

Technical  Chemist. 
Wilson,   J.  H.,  6,   Fenchurch   Buildings,   E.C.,   Chemical 

Manufacturer. 
Wilson,    R.     H.,    Egglescliffe,    Yarm-on-Tees,     Chemical 

Manufacturer. 
Wilson,  Wesley  Wm.,  James'  Gate  Brewery,  Dublin,  Civil 

Engineer. 
Wilson,  Dr.  W.  II.,  Presidency  College,  Madras,  Lecturer  on 

Physics. 
Wilson,    Wm.    Robt.,    110,   Long    Acre,    London,   W.C., 

x\nalvtic:;l  Chemist. 
Wilson,  W.  W.,  Chirnside  Villa,  Drojlsden,  Manchester, 

Analytical  Chemist. 
Wilson,  Wm.,  Journals  to   Delhi,   India;  Subscription  c/o 

Clark,   Wilson,    &    Co.,   155,  Fenchurch   Street,  E.C., 

Merchant. 
Wilton,  Geo.,  Tar  Works,  Beckton.E.,  Tar  Distiller. 
Wilton,  Jno.,    Clydesdale,    Norwich   Road,   Forest    Gate, 

Essex,  Candle  Manufacturer. 
Wilton,  Thos.,  Winsor    House,    Beckton,    E.,    Tar    Works 

Manager. 
Wing,  Jno.  D.,  Box  59,  New  York,  U.S.A.,  Merchant. 
Wingate,    Hamilton      M.,    Cassilis,    Gippsland,    Victoria, 

Chemist. 
Wingfield,  T.  B.,  Nelson  Square,  Bolton,  Brewer. 
Wingham,    A.,     112,    Warwick     Street,      Pimlico,    S.W., 

Metallurgical  Chemist. 
Winser,  P.  J.,  Greendale,  Port  Sunlight,  near    Birkenhead, 

So2p  Works  Manager. 
Winsloe,  H.,  c/o  Tennants  &    Co.,  Clayton,  Manchester, 

Manufacturing  Chemist. 
Winstanley,     Hy.,    Bayfield    Printing  Co.,  Bayfield,   near 

Stockport,  Calico  Printer. 
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Meeting  held  Monday,  January  7th,  189.'). 

BIR.    B.    E.    R.    NEWLANDS   IN   THE    CHAIR, 


AN  INVESTIGATION  OF  THE  NATURAL 

SOLIDIFIED  SODIUM  SULPHATE  LAKES  OF 

WYOMING,  U.S.A. 

BY    DR.    D.    HARVEY   ATTFIELD,    M.A.,    D.P.H.,    CANTAB  ; 

ENGLISH    QUARANTINE   MEDICAL   OFFICER   AT   StJEZ,    MOSES 

WELLS,    AND    EL   TOR,    EGYPT. 

On  the  admirable  12-mile-to-the-inch  map,  published  by  the 
American  Government  in  1888,  and  delineating  in  great 
detail  the  State,  or,  then,  the  "  Territory  "  of  Wyoming, 
will  be  found  marked,  at  about  the  middle  and  southern 
edge  of  the  "  Wyoming  Oil  Belt,"  certain  dry  lakes.  The 
lake  coloured  yellow  and  marked  "Soda  Lake"  in  red 
letters,  60  miles  in  a  straight  line  across  the  prairie  (70  or 
more  in  tracking)  west -south-west  from  the  town  of  Casper, 
the  terminus  of  the  Cheyenne  Northern  Railway,  is  the  lake 
to  which  special  attention  is  drawn  in  this  paper.  Early  in 
February  is:n  the  writer  was  sent  to  the  district  for  the 
purpose  of  making  a  thorough  investigation  of  the  lake  as 
to  chemical  composition,  quantity  of  material,  proximity  of 
fuel,  white  Band,  and,  in  tins  country  of  small  rainfall,  that 
especially  important  substance — water;  as  well  as  to  consider 
the  suitability  of  the  site  for  a  community  with  regard  to 
hygiene,  food  supplies,  and  transit  by  road  or  rail. 

The  lake  is  situated,  to  employ  the  official  language  of 
the  United  States  Government,  in  portions  of  sections  13 
and  20  of  Township  2<>  N.,  Range  88  W.,  in  Natrona  County 
formerly  known  as  Carbon  County,  Wyoming,  U.S.A.  In 
fact,  the  figures  29  on  the  map,  the  number  of  the  township, 

exactly  mark   the  site  of  this  lake,  which  occupies  the  lowest 

pan  of  a  shallow  depression  in  a  long  valley  which  is  bounded 

on  the  north  by  the  Sweetwater  or  Granite  mountains,  and 

On  the  west  and  BOUth  by  the  Green,  Iron  and  Ferris  moun- 
tains, the  valley  running  out  eastwards.  The  Sweetwater 
River,  a  tributary  of  the  Platte,  drains  the  valley  and  Hows 
w,thin    a  mile   ol    the    lake    itself.      All    ||,e    mountains  jusl 

mentioned  are  outlying  spun  of  "  the  Rockies." 

The  first  view  one  has  ofthil  soda  lake,  or"  soda  place, 
as  it  is  called    in  the  Stales,  gives  the  impression  of  B  snow 

covered  area,  due  to  effloresced  sodium  sulphate,  for  the 
lake  has  long  since  crystallised  into  a  solid    mass.    The 

form  of  the  lake-  is  that  of  an  oval,  lying  west  .-north-west 
and  eastrSOUth  east,    with    a    long    diameter   of   some    1,200 

yards,  and  having  approximately,  then  fore,  an  area  of  110 

acres;  riot  20o  aoTM,  as  locally-  believed. 
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A  )/..,, in  or  jetty,  formed  oi  cuttings  of  " sage  brush," 
baa  been  buill  oat  "  «rh  50  yards  on  to  the  lake  to  form  a 
i  footway  over  some  places  which  are  said  to  be  ver-p 
■oft  in  warm  weather,  though  at  the  time  oi  ihi-  visit  thei 
were  frozen  firmly.  At  the-,  spots,  which  an  ti 
"  springs,"  but  which  are  probablj  mere  collections  of  rani 
,.r  surface  water,  the  «iit.  r  "a-  assured  that  a  20  foot  pole 
would  not  touch  -olid  ground  a  statement  h-  was  unable 
rify,  as  <tui  in^r  the  investigation  thej  were  hard  witS 
ice,  the  thermometer  frequently  being  below  tin-  zero  of 
Fahrenheit. 

Bamples  were  collected  from  different  parts  of  the 
surface  of  the  "lake,"  and  from  different  depths  in  a 
large  hole  or  pit  some  !'J  feet  Bquare  and  6  feet  deep, 
excavated  for  the  purpose  beyond  the  end  <>f  the  jetty. 
Som<  time  was  then  spent  over  the  analyses  of  the  numerous 
samples. 


Here  ma\  be  stated  two  or  three  of  the  many  difficulties 
by  which  a  chemical  operator  is  liable  to  be  surrounded 
under  Buch  circumstances.  The  cold  was  so  intense  that 
Beveral  fluid  reagents  froze  whenever  the  stove  in  the  shed 
or  '■  laboratory  *'  got  low  in  fuel,  a-  it  necessarily  often  did 
at  night.  Several  piece- of  thick  glass  apparatus,  such  as 
gra  luaied  measures,  were  lost  by  incautiously  pouring  ia 
water,  which,  though  itself  at  an  ordinary  English  tempera- 
ture, was  lmt  compared  with  the  temperature  of  the  glass 
itself. 

Then  the  "  laboratory  "  was  simply  an  outbuilding  of  the 
farm,  a  mere  log  hut,  used  as  a  smithy,  but  it  had  the 
necessary  and  indispensable  furnace.  There  was  set  up  the 
refining  plant .  consisting  of  large  enamelled  iron  evaporating 
and  crystallising  pans,  the  fuel  being  wood. 

The  following  table  show-  the  composition  of  some  of  the 
samples  of  this  natural  deposit  :  — 


N 


I 


Thb  Cfioss£S  *  *  +  +  show  Soundings 

INHERE  ONLf  A    TH'H  CftUST  Of"SoOA'  OCCURBED- 


Plan 

OF   THE 

"SODA     LAKE" 

In  Sections  19  &  20 ;  Township  29  N;  Range  88  W,  Natrona  -County, 

Wyoming,   U.  S.  A. 


Eell3gj<;if- 


Percentage  Composition  of  Natubai  Sodium 
Sulphate  or  Wyoming,  I'.s.a. 


Crust. 


New  Old 

Deposit.    Deposit. 


Sodium  sulphate  (Na:SO,) 

Sodium  carbonate  (NagCO     

"Water  of  crystallisation 

Sodium  chloride 

Sand 

Chalk,  mafmesia,  alumina,  and  a 

very  faint  trace  of  iron  (by  did".) 

Soluble  silica 

Potassium,  lithium,  bromides,  bor- 
ates, nitrates. 


84-86 
6*23 

.;■:•:; 
I ' .",.", 
0"2o 
ires 

0'10 

None 
100-00 


43-93 
1-00 

:,:;•  so 
o-77 
0-17 

o-io 

0*08 

None 


100*00 


52*88 

rn 
wvo 

0'  IS 

L'fls 

1-02 

0-20 

None 


ion- on 


The  ••  to],  crust  "  of  the  deposit  is  effloresced  sodium 
sulphate,  each  pound  containing  about  one  ounce  of  sodium 
carbonate.  Occasionally,  actual  crystals  of  potassium 
sulphate  also  could  be  separated  during  crystallisations, 
though  there  was  none  in  the  three  samples  quantitatively 
analysed.  By  "  new  deposit '  is  meant  the  crystals  of 
sodium  sulphate  which  form  when  a  hole  made  in  the 
mass  fills  up  with  fluid  oozings  from  its  bottom  or  sides, 
the  fluid  subsequently  solidifying.  The  sample  analysed 
was  evidently  almost  commercially  pure  Glauber's  salt. 
Two  other  samples  that  were  damp  when  unfrozen,  yielded 
rather  less  than  45  per  cent,  of  the  solid  sulphate  on 
ignition.  The  sample  of  "  old  deposit "  had  doubtless 
become  effloresced  after  collection  and  before  analysis,  for 
the  bulk  of  sand-free  rock-sulphate  yielded  54  to  55  per 
cent,  of  volatile  matter.  It  is  unfortunate  that  frequent 
wind-storms  should  so  contaminate  the  sulphate  with  sand. 
Per  contra,  most  of  it  is  free  from  more  than  a  trace  of 
iron,  and  it  is  quite  neutral  to  litmus  paper. 

This  "dry  soda  lake"  is,  clearly,  Glauber's  salt  with 
3  or  4  per  cent,   only  of  crystalline   sodium   carbonate,  for 
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the  larger  proportion  of  carbonate  in  the  "top  crust" 
would  be  due  to  concentration,  the  top  layers  of  fluid 
crystallising  last.  Prior  and  subsequent  analysis  by  my 
father,  Prof.  Attfield,  F.R.S.,  confirm  the  figures  I  have 
given. 

The  total  mass  of  the  lake  had  next  to  be  estimated. 
Straight  tines  were  drawn  across  the  surface  from  side  to 
side.  These  were  then  intersected  by  similar  lines,  one 
extending  from  end  to  end  of  the  lake.  This  accomplished, 
a  systematic  series  of  probings  and  diggings  over  the 
whole  surface  of  the  lake  was  planned.  During  this 
exhaustive  examination  one  soon  found  that  there  were 
places  where  the  thin  top  crust  being  the  same,  the  spade 
or  boring-rod  found  underneath,  not  more  or  less  sand,  as 
was  usual,  but  a  stiff,  tenacious,  clay-like  substance  which 
gave  no  evidence  whatever  of  having  any  of  the  solid 
sodium  sulphate  under  it.  In  some  places  this  clay — for 
analysis  afterwards  showed  it  to  be  clay — was  of  such  a 
stiff  consistency  through  frost  as  to  render  almost  impossible 
the  driving  of  an  iron  rod  more  than  two  or  three  feet  down. 
But  in  by  far  the  larger  and  more  outlying  and  later 
examined  portion  of  the  "placer"  a  10-ft.  rod  could  be 
driven  into  the  clay  or  mud  without  any  hard  bottom, 
crystalline  or  otherwise,  being  reached. 

These  results  indicated  a  somewhat  serious  state  of 
affairs  in  regard  to  mass,  pointing  indeed  to  much  of  the 
area  of  the  "  placer  "  being  a  mere  top  crust  with  no  solid 
underlying  stratum  of  sulphate — hitherto  asserted  to  be 
"  many  feet  thick,  except  perhaps  at  quite  the  edges  of  the 
lake." 

Finally,  these  many  probings  and  some  small  excavations 
enabled  one  to  map  out,  as  it  were,  on  the  surface  of  the 
lake  the  edge  of  the  only  deep  and  therefore  only  really 
valuable  portion  of  the  deposit.  This  area,  most  carefully 
surveyed,  was  found  to  embrace,  not  the  locally  asserted 
'■  200  acres  of  deep  soda,"  nor  even  the  truer  superficial 
area  of  little  over  100  acres,  but  at  the  most  only  six  acres  ! 
It  was  not  until  this  limited  area  had  been  thus  located 
that  any  surface  indications  were  discovered  wLich  might 
lead  one  to  guess  its  existence  or  to  guess  that  there  were 
in  any  portion  of  the  lake  below  its  nearly  uniform  top 
crust,  any  -ucii  important  variations  in  the  character  or 
amount  of  the  solid  sodium  sulphate  as  was  now  found. 
Guided,  however,  by  the  foregoing  operations,  one  could 
see  by  slight  upheavings  in  the  crust  here  and  there,  due 
to  what  had  been  apparently  slight  risings  of  subsequently 
frozen  fluid,  that  a  faint  top  outline  of  the  only  valuable 
deep  deposit  could  be  just  made  out,  by  the  eye,  on  the 
surface  of  the  lake. 

I  here  could  be  but  one  outcome  of  this  discovery.  The 
investigator  was  obviously  compelled  to  conclude  that  his 
quest  must,  from  the  commercial  point  of  view,  be  aban- 
doned. Even  assuming  the  whole  of  the  six  acres  to  be 
fifteen  feet  thick-,  it  could  soon  be  consumed  by  the  town  of 
Pittsburgh  alone,  which  is  only  one  of  the  great  glass- 
making  and  -odium-sulphate-eonsuming  cities  of  the  United 
States.  For  the  requirement!  of  Pittsburg  in  this  direction 
had  already  been  ascertained    on  the  way  out  to  Wyoming, 

arnl  the  writer  had  been  presented  irith  samples  of  excellent 
/.'la-^  made  there  by  help  of  sodium  sulphate. 

One  naturally  wonders  how  thi~  large  mass  of  sodium 
sulphate  was  formed.     The  exact  modus  operandi  of  the 

original  formation,   including  the   genesis  of   the    small  pro- 
portion   of    carbonate,    is    for    the    geological    chemists    to 

--.     Vide  Sickenberger, Chemiker  Zeitung,  November 
2  and  '■>,   \H'.>2;  also  Benchte  dec   Dentsoheo  Chemischen 

-chalt,    January    'J,    L898 ;  or    Prunner's    resume    of 

in  the  Journal  of  the  Society  of  Chemical 

Industry,  February  28,  1893,  page   116.    The  presence  of 

tit  in  hulk,  however,  ax  in  this  particular  lake  and  in 

munerons  other  placet   in  Wyoming  is  probably  due  to  the 

large  quantities  of  inlphate  with  which  the  soil  is  apparently 

impregnated,  becoming  dissolved  out  by  the  melted  winter 

.and  becoming  collected  in  clay  hound  <>r  other  imper 

vious    d<-|  lure     rammer    evaporation    cans.-, 

and  where,  therefore,  crystallisation  i  rentnally 

place.       All     over   the    district    OOi  light    and 

ionally  veryobvion    efflort  of  sodium  sulphate, 

rrbile  analysis  readilj    reveals  it   in  the  soil  of  such  places. 


Dana's  mineralogy  has  a  sentence  to  the  effect  that  an 
elllorescence  of  sulphate  and  carbonate  of  sodium  occurs 
near  the  Sweetwater  River,  Rocky  Mountains,  and  subse- 
quent accounts  support  the  statement.  The  few  persons 
residing  in  the  neighbourhood  assert  that  the  sulphate  comes 
up  from  springs,  fed  from  a  distance,  anil  adduce  as 
evidence  that  if  a  pit  be  dug  in  the  solid  sulphate  the  hole 
soon  fills  up  with  fluid  which,  in  a  short  time,  becomes  solid 
with  what  they  call  the  "  new  deposit."  But  that  result  is 
probably  due  to  the  percolations  of  rain  passing  through 
fissures  of  the  bed  and  becoming  saturated  with  the  sulphate 
which  afterwards  crystallises  out.  All  the  local  gossip  on 
these  and  the  other  "soda"  lakes  of  this  country  make 
especial  point  of  this  supposed  continuous  increase,  but  no 
real  evidence  is  yet  forthcoming  of  any  general  increase  of 
this  kind.  Such  reports  mislead  the  average  "  prospector." 
It  is  true,  no  doubt,  that  holes  dug  in  the  soda  fill  up  with 
fluid,  and  that  the  latter  becomes  solid  by  crystallisation, 
but  this  is  due  in  all  probability  to  the  cause  above  suggested, 
and  not  to  new  "  soda  "  brought  from  below  or  laterally  to 
the  lake  in  any  large  quantities.  If  the  latter  state  of 
things  obtained,  the  lakes  would  always  be  increasing  in 
size,  which,  from  all  that  can  be  gathered  is  not  the  case. 
Moreover,  in  his  many  sporting  walks  and  hunts  for  table- 
game  in  the  neighbourhood  of  the  lake,  the  writer  saw  no 
evidence  that  water-streams  large  or  small  ran  into  the  lake, 
nor  any  evidence  of  what  might  fairly  have  been  termed 
springs.  There  was  at  one  end  what  apparently  was  the 
dry  bed  of  a  stream,  but  every  one  of  the  few  persons 
resident  in  the  district  agreed  that  this  was  a  mere  channel 
from  the  adjacent  hills  for  the  melted  snows,  and  not  for 
water  gathered  from  the  drainage  of  subsoil.  What  one 
does  notice  here  and  elsewhere  in  Wyoming  is  frequently 
occurring  patches  of  white  efflorescence  varying  from  a 
square  foot  up  to  an  acre.  The  only  tenable  view  respect- 
ing them  would  seem  to  be  the  one  stated  respecting  this 
lake,  namely  that  the  falling  rain  dissolves  the  sodium 
sulphate  occurring  in  the  soil  and  the  solution  percolates 
away  to  the  lowest  available  level,  there  to  evaporate  its 
waters  during  the  drought  of  the  long  summers,  its  salt 
reappearing  as  a  layer  of  lesser  or  greater  thickness. 

On  the  return  journey  to  Casper,  more  careful  notice  was 
taken  of  several  of  the  depressions  just  mentioned  as  varying 
in  area  from  a  square  foot  to  an  acre,  all  more  or  less  lined 
with  efflorescent  sodium  sulphate.  Under  the  efflorescence 
was  sandy  loam,  but  in  none  of  these  deposits  could  be 
discovered  any  subjacent  vitreous  mass  of  sulphate.  The 
writer  passed  over  or  near  the  "  Rattlesnake,"  "  Drago," 
and  |'  Seminoe,"  petroleum  areas,  and  rested  on  one  night  in 
on  oil-searcher's  hut,  but  gathered  nothing  further  respecting 
saline  lakes,  liquid  or  solid. 

At  Casper  he  heard  of  what  purported  to  be  another  large 
deposit  or  soda  placer  some  15  miles  north-west  from  the 
town,  and  has  since  found  it  marked  "  Soda  Lakes"  in  red 
letters,  and  coloured  yellow,  on  the  map  already  mentioned. 
On  driving  over,  quite  a  group  of  lakes  of  varying  area 
presented  themselves,  but  before  they  could  be  examined  in 
detail  a  blizzard  came  on,  and  the  visitors  had  a  narrow 
escape  from  spending  the  night  on  an  utterly  desolate 
prairie,  without  food,  fuel,  or  shelter,  and  the  thermometer 
standing  round  about  zero.  The  few  samples  that  were 
collected  proved  to  be  almost  identical  in  composition  with 
the  Soda  above  described,  except  that  they  contained  rather 

leSS  sand. 

With  regard  to  the  total  area  of  this  Casper  group  of 
"  lakes,"  time  and  weather  prevented  an  accurate  survey, 
but  the  impression  given  was  that,  the  deposits,  taken  as  a 
whole,  were  considerahly  larger  than  the  deposit  first 
examined.  Alter  two  or  three  days  of  delay  by  snow, 
Cheyenne,  a  typical  western  frontier  town,  presenting  no 
demand  lor  sodium  sulphate,  was  once  more  gained.  There 
the  Union  Pacific  main  railway  was  rejoined  and  Denver 
"in  again  reached. 
At  Denver,  bearing  that  there  were  at  Laramie,  distant 
only  twelve  hours  by  railway,  more  solidified  soda  lakes 
which  had    already    heun  wrought   for    sulphate,  and  which, 

from  all  accounts,  leemed  worthy  of  a  visit,  the  writer 

forthwith  inspected  them.      These  deposits  or   lakes,  three  in 
number,  and  within    a  stone's  throw  of   one  another,  have,   a 
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comblm  I  iome  i  Tnej  lie  15  mil. 

«   -.   ol    Laramie  (  itj    in  Township    14   north   and    i 
7.-,    W" ,-t    of   the    sixth    principal    meridian.      Time    only 
allowed  of  an  examination  of  their  general  topograpl 
:in.l  physical  asp<  i  U      Fortunately,  however,  the  chemistry 
and  technology  of  tl  mie  Lakes  haa  been  dealt 

in  Pemberton  and  Tucker,  who  visited  Laramie  in  1^*8, 
and  who  read  a  -Ix.rt  paper  on  the  deposits  before  the 
Franklin  Institute,  published  in  the  "  Chemical  News  "  on 
July  14th,  1893.  White  these  investigators  were  there  the 
lakes  were  entirely  covered  with  water.  This  water  was 
duo.  presumably,  partially   to  leakage   from   an    irrigation 

,.il,    which    runs    at     no    great     distance,    and     partially    to 

aga.  On  the  occasion  of  our  own  visit  in  1891, 
two  of  the  lake-  were  entirely  covered  with  water,  which 
was  Frozen  to  the  depth  of  about  two  inches  on  ••  Big  Lai 

and  abonl  ti\e  inches  on  "  Track  Lake.''  The  third,  known 
a-  ••  Red  Lake,"  was  only  partially  covered  with  water, 
which  was  not  frozen. 

it  is  some  few  years  Bince  these  lakes  were  worked.  A 
short  branch  line' from  the  Union  Pacific  Trunk  Railway 
runs  down  to  them,  and  actually  over  two  of  them,  for  in 
summer  the  deposit  is  evidently  quite  dry,  and  would 
Bustain  a  railway.  One  of  the  springs  just  referred  to  was 
said  to  be  "  quite  pure  water  having  no  saline  or  brackish 
taste,  and,  while  the  lakes  were  being  worked,  was  used  as 
an  ordinary  supply  for  a  house  that  had  accommodation 
for  -Jo  people,  huilt  between  Red  Lake  and  Track  Lake, 
a-  well  as  to  feed  the  boiler  of  a  small  engine  placed  in  the 
building."  Daring  our  visit  verification  of  these  statements 
was  impracticable  on  account  of  the  severe  frost,  but  there 
was  at  least,  in  situ,  an  iron  pipe  running  from  the  site  of 
the  spring  to  the  neighbourhood  of  the  frame-house 
mentioned.  That  this  spring  should  be  free  from  sulphate 
strikes  one  as  particularly  interesting,  situated  as  it  is 
within  a  few  feet  of  the  "  soda  "  deposit.  On  the  occasion 
of  our  visit,  Red  Lake  was  covered  with  aqueous  fluid  to 
the  average  depth  of  six  inches.  Under  this  was  a  crop  of 
loose  clear  crystals  of  sodium  sulphate  averaging  eight  inches 
in  thickness.  In  places  these  crystals  had  a  reddish  tinge, 
from  which  the  lake  no  doubt  derives  its  name,  and  which 
is  probably  due  to  some  low  form  of  life.  Sichenberger, 
op.  cit.,  says  that  in  the  springs  supplying  certain  alkali 
lakes  of  Egypt,  "  on  the  left  bank  of  the  Xile,  and  about 
36  miles  from  it,  and  60  miles  from  the  Mediterranean,"  there 
were  algae  which,  under  the  influence  of  sulphuretted 
hydrogen  evolved  from  the  water,  became  of  a  red  colour. 
To  something  of  this  kind  may  be  due  the  colour  of  Laramie 
"  Red"  Lake,  the  more  so  that  in  it  are  numerous  veins  of 
black  mud,  which,  on  being  stirred,  give  off  bubbles  of  gas 
smelling  strongly  of  sulphuretted  hydrogen. 

Close  to  the  railway  switching  track,  which  rnns  over 
this  lake,  the  crop  of  clear  crystals  had  been  raked  up  just 
before  the  cessation  of  working,  into  what  might  be  termed 
windrows,  ready  to  be  shovelled  into  the  freight  cars  for 
shipment  to  the  Laramie  Alkali  works.  They  showed  99 "5 
per  cent,  of  pure  sodium  sulphate.  Below  this  crop  of 
colourless  crystals  came,  as  in  the  Durbin  deposit,  the 
vitreous  mass  of  solid  sulphate.  This  is  asserted  to  be  in 
places  upwards  of  30  feet  in  thickness  the  Hon.  Colonel 
Dowuie,  of  Laramie,  assuring  us  that  some  years  ago,  while 
he  was  interested  personally  in  this  property,  "  by  means  of 
a  special  drilling  apparatus  the  deposit  was  at  last  pierced 
at  a  depth  of  40  feet.  In  1876  a  block  weighing  some  6,000 
lbs.  was  quarried  out  and  sent  en  masse,  to  the  Philadelphia 
Exhibition  of  that  year." 

There  are  many  vertical  veins  or  sheets  of  mud,  as  already 
mentioned,  on  this  lake.  They  are  especially  prevalent  at 
the  western  end.  They  vary  in  width  from  one  to  two  feet, 
and  an  iron  rod  plunged  vertically  found  no  bottom  at  eight 
feet,  though  one  could  scratch  as  it  were  the  vitreous  mass 
on  either  side  of  the  vein  all  the  way  down.  This  mud  was 
black  in  colour  and  contained  a  large  number  of  separate 
crystals  of  sulphate.  It  smelt  strongly  of  sulphuretted 
hydrogen.  It  was  stated  that  the  veins  were  much  warmer 
than  the  surrounding  sulphate,  but  a  thermometer  showed 
no  appreciable  difference  during  our  investigations.  No 
theory  has  hitherto  been  offered  to  account  for  the 
occurrence  of  the  veins.     Perhaps  the  whole  vitreous  mass 


has  cracked  from  time  to  time  and  clay-inud  has  made  its 
way  into  the  resulting  crevasses  and  given  the  veined 
appearance  to  the  surface. 

On  the  following  day,  the  I'nion  Pacific  Railway  Com- 
pany, having  placed  at  disposal  a  special  train,  the  lakes 
were  more  quickly  reached.  Track  Lake  was  covered  with 
hard  firm  ice  about  four  inches  in  thickne6s.  Below  this. 
which  one  had  to  cut  through  with  an  axe  for  the  insertion 
of  one's  at  in  and  shoulder,  was  found  some  ten  inches  of 
fluid,  and  at  the  bottom  of  this  again  a  copious  deposit  of 
clear  crystals  of  sodium  sulphate,  under  which  judging  by 
one's  sense  of  touch  (by  this  time  fairly  trained)  the  solid 
vitreous  stilphate  was  found  as  in  the  other  deposits. 

The  difficulty  and  tediousQess  of  frequently  cutting 
through  five  or  six  inches  of  hard  ice  precluded  further 
examination  of  Track  Lake.  "  Big  "  Lake,  which  is 
appropriately  so  called,  being  some  70  acres  in  area,  and 
thus  having  twice  the  superficies  of  either  of  the  other 
Laramie  Lakes,  was  under  more  favourable  conditions  for 
investigation  as  the  ice  covering  it  was  just  sufficiently 
strong  to  carry  the  weight  of  a  man,  and  yet  of  such  a  con- 
sistency as  to  allow  an  iron  rod  easily  to  pierce  it.  With 
lower  extremities  enveloped  in  long  india-rubber  boots  in 
order  to  minimise  the  unpleasantness  of  dropping  through 
the  ice,  one  could  proceed  to  thoroughly  examine  the  lake. 
First  a  few  holes  were  cut  in  the  ice,  and  then  by  means  of 
a  scoop  the  layer  of  loose  crystals  as  characteristic 
apparently  of  this  as  of  the  other  lakes,  was  found  to  be  as 
much  as  12  to  15  inches  in  thickness,  and  the  crystals  them- 
selves to  be  particularly  clean  and  bright.  A  walk  all  over 
the  lake,  driving  the  rod  through  the  ice  every  few  yards, 
always  gave  the  same  result,  namely,  first  some  two  inches 
of  rotten  ice,  then  about  a  foot  of  fluid  with  about  the  same 
amount  of  loose  crystals,  under  which  came  the  solid 
vitreous  mass.  In  only  two  of  these  very  numerous  pro- 
bings  could  be  found  any  variation  in  these  layers.  In  these 
two  instances  no  hard  mass,  and  no  bottom,  could  be  felt, 
and  the  rod  came  up  clayey  and  smelling  of  sulphuretted 
hydrogen  as  in  the  case  of  the  mud  veins  of  Bed  Lake.  The 
taking  of  some  photographs  ended  the  investigation  of  these 
Laramie  Lakes. 

The  morning  of  the  next  day  was  devoted  to  an  inspection 
of  the  now  disused  CbemicalWorks  constructed  for  work- 
ing the  Laramie  sodium  sulphate.  They  are  situated  about 
a  mile  from  the  town  of  Laramie  on  the  banks  of  the  River 
Laramie.  The  Union  Pacific  main  line  runs  alongside  the 
works,  and  indeed  side  tracks  from  it  actually  run  through 
the  yards. 

Here  was  a  complete,  though  not  of  course  the  most 
modern,  plant  for  the  manufacture  of  sodium  carbonate  ami 
caustic  soda.  The  works  had  not  been  commercially 
successful,  owing  solely,  as  one  was  carefully  assured,  to 
mismanagement.  Within  easy  distance  of  Laramie  City  are 
large  coal,  sand,  and  limestone  supplies,  and  the  I'nion 
Pacific  Railroad  Company  are  prepared  to  arrange  very 
reasonable  rates  for  freightage  east,  so  possibly  the  Laramie 
Lakes  have  a  satisfactory  future  in  store. 

Until  these  saline  masses  can  be  dried  at  a  low  cost  on 
the  spot  and  the  resulting  dry  salt  be  conveyed  cheaply  to 
glass  works,  solidified  sodium  sulphate  lakes  will  continue 
to  be  useless,  if  not  mischievous,  chemical  curiosities. 


Discussion^ 

The  Chairman  having  invited  discussion  : 

Mr.  David  Howard  regarded  the  existence  of  large 
deposits  of  a  substance  like  Glauber's  salt  in  a  state  of 
almost  chemical  purity  as  affording  a  very  interesting 
insight  into  the  power  of  natural  causes  in  purifying  sub- 
stances, though  their  usual  tendency  was  to  mix  everything 
up  together.  As  an  example  of  careful  technical  research 
under  very  unfavourable  circumstances,  the  paper  was 
worthy  of  the  most  attentive  study. 

Mr.  Wm.  P.  Thompson  referred  to  the  geological  reports 
on  the  district  issued  by  Mr.  Powell,  which  treated  very 
fully  of  what  had  been  called  "  the  curse  of  the  West " — 
the  sodium  sulphate.     Sulphate   was  found  over  an  extent 
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of  some  thousand  miles  from  north  to  south,  in  what  was 
known  as  the  "  arid  belt,"  where  the  rainfall  was  so  much 
less  than  was  necessary  for  agricultural  purposes  that  the 
Governmental  Department  of  Irrigation  was  making  reser- 
voirs in  the  gathering  grounds  of  all  the  principal  rivers 
running  down  from  the  mountains.  There  were  three 
zones.  On  the  mountains  the  well-watered  lands  yielded 
good  pastures,  but  the  cold  was  too  great  for  the  best  crops. 
A  little  below  that  the  land  could  be  easily  irrigated  and 
had  all  been  taken  up.  Lower  still  lay  the  alkali  land, 
which  could  only  be  irrigated  by  large  companies  or  by  the 
Government.  Wherever  a  river  was  "  lost  "  in  the  sands  or 
morasses  there  was  found  a  large  deposit  of  alkali.  Such 
deposits  were  no  doubt  due  to  the  large  quantities  of 
alkali  from  decomposed  felspar  brought  down  in  solution 
by  the  rivers  and  imprisoned  in  the  soil  of  the  plains.  In 
fact,  the  alkali  lands  had  been  extended  and  vegetation 
destroyed  by  irrigating  the  ground  with  water  from  these 
mountain  streams.  In  addition  to  the  large  deposits  there 
was  a  widespread  supply  of  alkali  in  the  arid  region,  in  the 
form  of  a  thin  efflorescence  on  the  soil,  which  soon  killed 
vegetation.  It  was  possible,  however,  to  greatly  mitigate 
the  disadvantageous  effect  of  the  alkali  by  treating  the  soil 
with  lime,  but  the  only  real  cure  was  underground  drainage, 
carrying  off  the  water  saturated  with  alkali,  this  water  being 
supplied  by  irrigation. 

Dr.  S.  Kideal  remarked  that  some  years  ago  he  had 
occasion  to  visit  some  of  I  he  alkali  districts  in  the  United 
States,  and  expressed  gratification  at  the  graphic  manner  in 
which  the  physiography  of  the  locality  visited  by  the  author 
had  been  described.  He,  however,  thought  there  was  very 
little  of  "  chemical  industry  "  in  the  paper,  and  took  excep- 
tion to  some  of  the  terms  employed,  such  as  "  aqueous 
fluid  "  instead  of  water. 

Mr.  W.  F.  Rkid  differed  from  the  last  speaker  as  to  the 
importance  of  the  paper  to  chemists.  Though  the  parti- 
cular lake  under  notice  might  not  be  of  present  interest  to 
England,  the  time  might  come  when  such  deposits  would 
supplant  certain  chemicals  now  produced  here  at  consider- 
able cost.  Although  he  was  not  able  to  contribute  anything 
to  the  general  knowledge  of  these  particular  districts,  he 
had  examined  similar  lakes  in  South  America  which  were 
of  greater  interest,  as  the  composition  of  the  salts  which 
they  contained  was  more  varied.  The  nitrate  deposits  on 
the  west  coast  were  remarkable  in  one  respect,  inasmuch 
a-  they  contained  very  little,  if  any,  potash  nitrate.  On  the 
past  side  of  the  Andes  some  of  the  lakes  of  Argentina, 
however,  contained  a  considerable  percentage  of  nitre,  in  the 
form  of  both  sodium  nitrate  and  potassium  nitrate.  It  was 
.'•till  a  mystery  why  the  less  soluble  salt  should  be  absent 
from  the  deposits  of  Peru  and  Chili  and  yet  present  on  the 
other  side  of  the  Andes,  where  the  rainfall  was  greater,  [rj 
many  districts  of  Argentina  "salina.;"  were  found — 
shallow  lakes,  the  waters  of  which  were  merely  brackish  in 
winter,  but  in  summer  almost  disappeared,  leaving  a  thin 
crust  of  salt  and  a  mother-liquor  containing  magnesium 
chloride  and  potassium  or  sodium  nitrate  according  to 
the  locality  of  the  particular  deposit.  The  utilisation  of 
these  lakes  was  very  difficult,  owing  to  the  enormous 
difficulties  and  cost  of  transport  As  regarded  the  origin  of 
the  material  for  these  depo-its,  it  would  be  extremely  sur- 
prising if  inch  lakes  were  not  found.  The  decomposition 
of  feupathic  rocks  set  free  the  alkali  from  the  felspar, 
yielding  on  the  one  band  clay,  on  the  other  alkaline  car- 
bonate, toloble  in  irater,     In  the  pampas  of  Bnenos  Ayres 

one  found  hundred-    of    miles  of  elay  deposit    derived   from 
the  decomposition  of  rooks.      The    clay  wa-,   one  of  the  pro 
duet        where    was    the    Other      the    alkali  ?       It  was   to    be 
found  in  such    |<l  Dr.    Attfield  had   described,  where 

theN  was  DO  drainage  of  water  away  to  the  sea. 

Mr.  II  in.  M'--i  ••iifvr  mentioned  an  instance  of  nature's 
ebemioa]  industry  in  South  Africa.  A  deposit  of  citrate  of 
potash  had  been  discovered  in  the  Preiska  district  in  tie- 
Karoo,  irhere  the  rainfall  ii   very  slight   and  then    is  no 

drainage.  The  nitrate  of  potash  was  found  in  the  soil  ID 
th<-  valley  and  among  the  sparse  vegetation  on  the   hillside. 


Its  presence  was  explained  by  the  existence  of  an  enormous 
number  of  rock  rabbits  which  live  on  the  hills,  which  con- 
sist largely  of  potash  shale.  In  the  course  of  time  the 
nitrogen  from  the  animal  deposits  had  combined  with  the 
potash  from  tho  shale.  The  rainfall  was  sufficient  to  bring 
this  about  and  to  gradually  wash  the  nitrate  of  potash 
down  the  hillside  into  the  valley,  but  insufficient  to  wash  it 
away. 

Mr.  H.  Sefton  Jones  had  also  noticed  the  occurrence  of 
these  natural  salts  in  a  dry  climate,  side  by  side,  where  one 
would  expect  to  find  them  mixed.  Most  of  the  country  to 
the  east  of  the  Aral  Sea  and  the  Syr  Daria  River  was  a  salt 
deposit,  and  the  taste  of  sodium  sulphate  pervaded  every- 
thing. Part  of  the  desert  was  simply  clay  covered  by  a 
thin  crust  of  chloride  of  sodium,  with  small  lakes  almost 
circular  in  form,  some  containing  much  sulphate  of  soda, 
which  could  be  recognised  at  once  by  the  absence  of  birds 
and  of  vegetation,  while  the  water  of  others  close  to  them 
would  be  pure,  or  only  slightly  brackish.  It  was  a  very 
interesting  question  how  these  different  lakes  became  so 
interspersed  in  a  country  where  there  was  apparently  no 
division  between  them,  the  land  being  perfectly  flat  all 
around.  Another  striking  fact  was  that  wherever  human 
settlements  had  existed,  nitrate  of  potash  was  found  in  the 
soil. 

Mr.  W.  Macnab  drew  attention  to  the  difficulty  of 
conducting  chemical  operations  in  a  district  such  as  had 
been  described,  the  evaporation  of  liquids  in  open  pans 
where  dust  storms  are  regular  being  attended  with  many 
drawbacks.  In  San  Francisco  one  great  trouble  in  connec- 
tion with  the  crystallisation  of  sodium  carbonate  was  the 
quantity  of  sand  which  is  blown  about,  necessitating  the  use 
of  screens  to  protect  the  liquors  during  evaporation,  but 
which  also  interfered  with  the  free  circulation  of  the  air. 

Mr.  Richardson  thought  that  the  paper  was  more  or 
less  disappointing,  hut  that  a  satisfactory  discussion  might 
ensue.  Mr.  Reid  had  pointed  the  way  to  a  geological  solu- 
tion of  the  phenomenon,  and  there  was  little  doubt  that  his 
view  was  correct.  If  on  one  side  of  a  continent  potash 
salts  were  met  with,  and  on  the  other  soda  salts,  the  waters 
containing  them  would  be  found  to  come  from  rocks  con- 
taining an  excess  of  potash  in  the  one  case  and  soda  in  the 
other.  Something  might  be  said  as  to  where  the  sulphur 
and  the  nitrogen  came  from.  His  suggestion  was  that  the 
sulphur  was  derived  from  pyrites  which  had  oxidised,  form- 
ing salts  of  iron,  and  these  coming  into  contact  with  free 
soda  the  result  would  he  sulphate  of  soda  with  a  precipitate 
of  hydrate  of  iron  and  free  silica.  If  the  rock  was  not 
saturated  with  iron  a  fine  white  sand  would  result.  He 
would  like  to  know  where  the  nitrogen  came  from  which 
was  found  in  South  America.  Did  it  come  from  changes  in 
animal  tissues  or  from  the  air  direct  by  electric  discharges  ? 
Where  such  took  place  in  a  dry  atmosphere  subject  to 
heavy  dews  nitrous  compounds  might  be  formed,  and  these 
passing  down  in  the  night  dews  might  possibly  account  lor 
the  nitrates  in  the  alkaline  solutions. 

Mr.  W.  Ckowdek  thought  that  the  origin  of  the  soda 
had  been  explained,  but  not  that  of  the  nitric  acid.  The 
only  feasible  explanation  he  had  ever  heard  as  to  the 
presence  of  nitric  acid  in  the  deposits  was  that  it  hail  some 
connection  with  the  crowds  of  marine  birds  which  had 
frequented  these  districts.  A  fact  in  support  of  that 
assumption  was  that  in  the  guano  deposits  a  large  amount 
of  nitrate  of  potash  was  found.  Another  curious  fact  was 
that  in  tho  nitrate  Oi  soda  deposits  a  certain  amount 
of  iodine  was  always  found. 

Mi.  W.  THOMPSON  had  always  understood  that  the 
presence  of  iodine  had  its  origin  in  masses  of  seaweed 
which  had  strewed  on  the  beach  before  the  hind  was 
raised 

Professor  J.  Attfteld  said  that  as  it  was  nearly  foar  y  earn 

since  his  BOD  made  his  investigations  in  Wyoming,  and  an 
both  hud  had  many  Opportunities  of  discussing  the  matter 
since,  he   WM  able  lo  reply  much  as  his  son  would  if  present. 
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ring  i"  Mr.  Howard'i  observations  on  the  remarkable 
puritj  of  the  salts  Pound  in  the  deposits,  he  would  point  oof 
thai  the  author  made  a  hole  at  the  lake  12  it  square  in 
order  to  reach  all  Baits  that  might  be  present,  even  al  the 

botf ol   the  deposit,  bul  the  quest  had  to  be  abandoned 

when  onlj  a  depth  of  8  ft  had  been  reached.  With  regard 
t,,  the  origin  <>f  the  deposit,  their  inquiries  had  proceeded, 
from  s  chemical  rather  than  a  geological  poinj  ofviewj 
bul  feeling  sure  that  felspar  occurred  in  the  neighbouring 
mountains,  search  was  made  and  it  was  found.  With  regard 
to  the  sulphatic  pari  of  the  salt,  it  seemed  clear,  as  indicated 
bj  Mr.  Richardson,  thai  the  oxidation  of  iron  pyrites  bad 
much  to  do  with  the  matter.  Native  sulphide  of  iron 
oxidised  fairij  easily,  and  on  the  product  coming  into 
contact  with  a  telepathic  alkaline  product,  Buch  as  had 
been  referred  to,  the  formation  of  sodium  sulphate  would  be 
a  natural  result.  He  would  remind  Dr.  Eideal  that  the 
term  "aqueous  fluid"  was  often  used  in  some  branches  of 
chemistry  to  promote  accurate  distinction;  in  the  present 
case  ii  had  been  designedly  adopted  as  descriptive  of  a 
liquid  that  was  neither  water  nor  ;i  strong  saline  solution. 
The  same  gentleman's  general  criticism  hardly  applied  ;  for 
in  a  Society  like  that  surely  the  Publication  Committee 
had  rightly  accepted  reliable  information  which  might  save 
useless  expenditure  in  attempts  to  utilise  such  natural 
deposit-.  It'  Dr.  I'idcal  were  ever  Bent  on  a  similar  quest 
he  would  realise  the  value  of  every  hint  that  had  been 
given.  As  the  reader  of  the  paper,  the  speaker  was  sure 
that  the  additional  light  thrown  on  the  subject  by  the 
discussion  that  bad  taken  place  would  more  than  repay  the 
author  for  the  care  he  had  taken  in  preparing  the  paper  for 
the  Society. 

The  Chairman  stated  that  some  time  back  he  had  made 
an  analysis  of  an  African  shale  similar  to  that  mentioned 
by  Mr.  De  Mosenthal,  which  he  found  to  contain  as  much 
as  7  per  cent  of  potassium  nitrate.  It  was  difficult  to 
account  for  the  way  in  which  it  got  there,  as  he  was 
informed  that  the  formation  from  which  the  sample  was 
taken  was  some  hundred  feet  thick.  Electric  action  could 
not  account  for  it,  but  the  suggestion  that  animal  secretions 
or  remains  might  have  something  to  do  with  it  was  much 
more  feasible.  Some  other  African  saline  deposits  he  had 
examined  were,  he  thought,  brought  down  by  the  river  waters 
running  from  the  mountains.  The  soda  contained  in  the 
Wyoming  deposits  was  probably  due.  as  Mr.  Thompson  bad 
pointed  out,  to  the  weathering  of  albite.  The  paper  had 
been  the  means  of  initiating  a  very  interesting  discussion. 
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NOTE  OX  THE  FORMATION"  OF  MAGENTA 
DURING  THE  DEVELOPMENT  OF  ANILINE 
BLACK  ON  COTTON. 

BY    It.    i.    ruviui  i  .    i  .('.-. 

It  is  well  known  that  various  coloured  products  are 
obtained  bj  the  oxidation  of  aniline  and  toluidine,  their 
colour  depending  on  the  extent  of  oxidation.  By  their 
partial  oxidation,  two  colour  bases  para-rosaniline  and 
rosaniline  are  produced,  which  combine  with  aeids  to  form 
the  colouring  matter  magenta.  Should,  however,  the 
oxidation  be  carried  further,  the  beautiful  black,  known 
as  aniline  black  results. 

The  phenomenon  I  am  about  to  describe  relates  to  a  pro- 
cess  for  the  production  of  one  of  these  colouring  matters 
on  cotton,  during  which  the  other  was  also  incidentally 
formed. 

Some  time  ago  we  had  occasion  to  print  large  quantities 
of  cotton  cloth  in  a  steam  aniline  black,  the  pattern  being 
a  small  peg.  After  the  steaming  process,  we  noticed  in  one 
hatch,  and  one  batch  only,  a  peculiar  pink  appearance. 
The  cloth  was  tinted  in  some  places  for  a  distance  of  five 
or  six  yards  a  very  light  pink,  producing  an  effect  similar 
to  padding.  Tn  others  it  took  the  form  of  blotches, 
scattered  here  and  there  indiscriminately  over  its  surface, 
and  sometimes  no  trace  of  it  could  be  found,  the  cloth  being 
perfectly  white. 

The  aniline  black  was  produced  in  the  following 
manner  : — 

The  cloth,  after  bleaching,  was  printed  with  a  mixture  of 
aniline  hydrochloride,  para-toluidine,  ferrocyanide,  and 
chlorate  of  potash,  thickened  with  starch,  dried  in  the 
usual  manner,  and  steamed  10  minutes  in  a  small  steamer, 
without  pressure,  in  loose  folds.  And  it  was  after  this 
process  that  the  appearance  I  have  just  described  was 
noticed.  Although  many  batches  were  steamed  in  exactly 
a  similar  manner  and  printed  with  similar  colour,  this 
peculiar  appearance  was  only  noticed  in  one.  During  the 
subsequent  process  of  "gassing,"  that  is,  passing  the  cloth 
through  a  compartment  containing  gaseous  ammouia,  the 
colour  disappeared,  but  returned  again  after  some  time  on 
exposure  to  the  atmosphere  or  immediately  in  contact  with 
acid  vapours.  Soaping  and  passage  through  a  very  dilute 
aqueous  solution  of  chlorine  also  removed  the  colour. 

The  phenomenon  was  of  such  a  peculiar  nature  as  to 
warrant  an  investigation  of  the  subject.  This  was  the  more 
difficult  as  the  colour  at  our  disposal  was  exceedingly 
limited,  and  as  all  further  attempts  to  produce  it,  although 
apparently  conducted  under  the  same  conditions,  were  futile. 
The  possibilities,  however,  were  naturally  narrowed,  since 
the  only  compounds  present  were  the  two  amido  compounds 
and  an  oxidising  ageut. 

Accordingly  the  small  black  objects  were  cut  away,  and 
the  colour  extracted  from  the  remainder  of  the  cloth  by 
immersion  in  an  aqueous  solution  of  alcohol,  the  solution 
being  afterwards  concentrated.  This  solution  was  entirely 
decolorised  by  reducing  agents  such  as  acidulated  stannous 
chloride  and  sulphurous  acid,  and  also  by  acids,  whilst 
caustic  alkali  gave  a  very  slight  precipitate,  which  proved 
to  be  the  rosaniline  bases.  Aldehyde  turned  the  solution 
blue. 

The  remainder  of  this  solution  was  evaporated  to  dryness 
and  the  residue  dissolved  in  water.  In  this  bath  a  small 
quantity  of  worsted  yarn  was  immersed,  and  the  temperature 
gradually  raised  to  the  boiling  point.  The  yarn  became 
dyed  and  extracted  nearly  the  whole  of  the  colouring  matter 
from  the  aqueous  solution,  leaving  the  bath  almost  colourless. 
The  dyed  yarn  was  now  carefully  tested  and  the  dye  proved 
to  be  magenta.  In  order  to  prove  this  conclusively,  a  small 
portion  was  diazotised  and  passed  into  an  aqueous  solution 
of  sodium  /3-naphthate,  when  the  characteristic  brown  azo- 
colonr — resulting  wben  magenta  is  treated  in  a  similar 
manner — was  produced. 
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The  magenta  is  obviously  formed  (luring  the  steaming 
process  by  part  of  the  mixed  bases  being  volatilised  and 
carried  through  the  various  folds  of  cloth  along  with  the 
Bteam  ;  during  this  there  must  be  certain  conditions  suitable 
for  their  partial  oxidation,  resulting  in  the  formation  of  salts 
of  rosaniline  and  para-rosaniline. 

It  can  be  readily  understood  that  the  different  appearances 
of  the  fibre  are  regulated  by  certain  unknown  conditions 
depending  to  a  great  extent  upon  the  different  resistances 
offered  bv  different  parts  of  the  cloth  to  the  passage  of  the 
volatilised  bases.  These  resistances  must  of  necessity  exist 
owing  to  the  manner  of  folding  and  hanging  the  cloth  in  the 
steaming  box. 

I  have  mentioned  this  phenomenon  to  an  old  printer  who 
has  had  a  large  and  varied  experience  in  the  development  of 
aniline  blacks,  and  he  tells  me  that  he  has  neither  seen  nor 
heard  of  it.  It  would  therefore  appear  to  be  very  rare,  and 
to  depend  upon  some  peculiar  conditions  in  the  steaming,  and 
probably  in  the  printing  colour  itself.  On  this  account  it 
seemed  "to  me  that  the  subject  would  be  a  source  of  interest 
not  only  to  chemists  engaged  in  this  particular  branch  of 
chemical  industry,  but  to  chemists  in  general. 

Discussion. 

Dr.  C.  Dreyfus  recommended  the  author  to  study 
Eosenstiehl's  researches  on  this  subject,  and  to  read  his 
paper  in  the  Bulletin  de  la  Soc.  Ind.  de  Mulhouse  (XLI. 
(1871),  217),  in  which,  after  recording  observations  similar 
to  those  described  by  the  author,  he  attributed  this  pink 
coloration  to  acid  left  in  the  cloth  through  imperfect  washing 
after  bleaching. 


THK  PREVENTION  OF  SMOKE  ARISING 
FROM  INTERMITTENT  TIRING  IN  ArARIOlS 
PROCESSES  OK  CHEMICAL  AM) 
ALLIED  INDUSTRIES. 

IiV     I!.     I.K    NKVK     IoSTI.It,     I.'     - 

Tin.  subject  of  this  paper  is  one  which  interests  not  only 
those  engaged  in  chemical  and  allied  industries  where 
intermittent  firing  is  necessary,  but  is  of  equal  interest  to 
all  who  are  engaged  in  manufacturing  industries  where  coal 
is  employed  for  the  production  of  heat. 

My  object  is  to  plaee  before  this  Section  the  results  of  a 
series  of  observations  mail.-  on  various  chimneys  with  a 
view  of  ascertaining  whether  the  emission  of  black  smoke 
can    be    minimised,   and   whether   practical    means   can   be 

.-{rested  to  further  the  work  which  the  Manchester 
Chemical  and  Allied  Industries  Association  has  begun. 

In  most  chemical  operations,  the  combustion  of  coal 
is  found  to  be  the  cheapest  and  most  suitable  means  of 
producing  heat  ;  consequently  it  is  to  the  firing  by  coal  that 
we  mu-t  direct  our  attention,  as  iii  these  days  of  keen 
foreign  competition,  eeonomy  is  higblj  essential  if  we  are 
to  maintain  our  p<  sition  as  manufacturers. 

In  regular  firing,  coal  can  be  used  in  such  a  mannei  as 
to  produce  little  or  no  -moke,  and  thus  almost  perfeet 
combustion  iredj  and,  though  the  products  of  this 

combustion  when  issuing  from  a  chimney  would  be  invisible 
to  the  eve,  they  would  consist  principally  of  carbonic  acid 

(with    perha]  sail    amount  of   carbonic   oxide)  and  an 

amount  of  sulphurous  acid  proportionate  to  the  quantity  of 
sulphur  contained  in  the  fuel. 
Ho  unconsumed  or  oncombined  carbon  would  escape  in 

the  form  of   Mnoke  ;  thu-  the  maximum  beating  value  of  the 

.:  would  i  i  without  the  contamination  of  the  air 

by  oncombined  carbon. 

Wt  must  not,  however,  assume  that  iwcontomed  carbon 
(both  free  and  in  the  form  of  hydrocarbons)  is  tin 
sole    vitiator  of  the  atmosphere  is-uing  from  a   chimney, 


for  the   invisible  products   of  even  perfect  combustion  arc 
in   themselves    large    factors    in    the  contamination   of  the 

air. 

In  chemical  and  allied  industrial  operations,  regular  firing 
is  an  impossibility,  and  we  have  there  what  is  termed 
intermittent  firing,  i.e.,  firiDg  which  has  to  be  regulated  not 
only  according  to  the  nature  of  the  process,  but  also 
according  to  the  various  stages  of  the  operation. 

No  matter  what  appliances  may  be  employed,  or  how 
carefully  the  fireman  may  attend  to  his  fires,  the  process 
regulates  the  firing  in  these  varied  operations. 

In  addition  to  the  intermittent  firing  in  the  processes, 
even  the  firing  of  steam  boilers  in  this  class  of  works  is  a 
much  more  complex  matter  than  in  an  ordinary  factory. 

In  a  chemical  works  steam  is  required  with  the  utmost 
irregularity,  in  contrast  to  an  ordinary  factory,  where  a 
regular  and  constant  supply  of  steam  is  used  solely  for 
motive  power. 

Further,  in  most  chemical  operations  the  apparatus  or 
vessel  has  to  be  cooled  on  finishing  and  before  it  can  be 
charged  for  a  fresh  operation.  Then,  when  heat  has  again 
to  be  applied,  the  fires  have  to  be  started  de  novo  in  order 
to  heat  a  mass  of  cold  brickwork  and  flues,  entailing  great 
difficulty  in  preventing  the  emission  of  black  smoke  at  the 
commencement  of  each  operation. 

Again,  where  a  small  leakage  occurs  in  distilling  opera  ■ 
tions,  which  can  only  be  detected  during  working,  the 
emission  of  black  smoke  cannot  be  prevented  till  the  entire 
charge  is  worked  off. 

Jc  is  therefore  evident  that  works  where  intermittent 
firing  is  necessary  are  at  a  very  great  disadvantage  as 
compared  with  ordinary  factories  in  the  prevention  of 
smoke. 

In  spite  of  all  these  disadvantages,  I  am  convinced,  from 
the  observations  made  under  my  direction,  that,  while  no 
hard  and  fast  line  can  he  laid  down  for  the  emission  of  black 
smoke  where  intermittent  firing  is  necessary,  each  individual 
manufacturer  can  do  much  by  strict  supervision  and  careful 
construction  of  his  plant. 

It  is  not  possible  for  anyone  to  advise  as  to  the  best 
means  to  be  adopted,  even  when  knowing  the  nature  of  the 
manufacture  carried  on,  unless  fully  acquainted  with  the 
exact  method  used,  and  this  one  manufacturer  is  hardly 
likely  to  tell  another. 

It  is  apparent,  however,  that  in  many  cases  of  inter- 
mittent firing,  much  may  be  done  to  prevent  the  emission 
of  black  smoke,  provided  the  fireman  does  his  duty. 

In  addition  to  what  I  may  term  the  preventable  instances, 
there  are  exceptional  cases  where  the  "black  smoke  "is 
not  produced  solely  from  the  combustion  of  coal,  as  in  the 
making  of  "  black  ash,"  where  volumes  of  smoke  neces- 
sarily escape — a  difficulty  which,  unless  some  means  of 
washing  or  absorbing  the  carbon  be  devised,  is  not  to  be 
overcome. 

In  spite,  however,  of  the  utmost  care,  there  are  times 
when,  even  in  well-managed  works,  black  smoke  is  unavoid- 
ably emitted  for  a  longer  period  than  that  allowed  by 
the  city  authorities,  though  the  average  of  a  series  of 
observations  in  that  particular  works  would  be  below  the 
allowance. 

Vet,  1875,  sec.  01,  sub-see.  7,  says  : 
black  smoke  sent  forth  in  such 
nuisance  shall  be  deemed  to  be  a 
dealt  with  in  a  court  of  summary 
jurisdiction,  but  the  court  shall  hold  that  no  nuisance  is 
created  within  the  meaning  of  this  Act  and  dismiss  the 
complaint  if  it  is  satisfied  that  the  lire- place  or  furnace  is 
constructed  in  such  a  manner  as  to  consume  as  far  as 
practicable,  having  regard  t<>  the  nature  of  the  manufacture 

or  trade,  all  smoke  arising  then  from,  and  that  such  fire- 
place or  furnace  has  been  carefully  attended  to  by  the 
person  having  the  charge  thereof." 

In  different  towns  there  is  a  remarkable  difference  in 
construing  what  is  a  sufficient  quantity  of  black  smoke  to 

tx    a  nuisance. 

Manchester,  for  instance,   fixes  i   minute  per  half-hour, 

and,   so   far  as    I  am    aware,  makes  no  discrimination  what- 
ever a-  regards  the  nature  of  the  manul'ad  u  re  carried  on. 
<  lldham    allows  '.l  minutes  per  hour. 


The  Public  Health 
— "  The  emission  of 
quantitj    as  t<>   be  a 

nuisance    liable    to    be 
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St.  Helens,  A  five  minutes'  continuous  emission  of 
black  smoke  is  deemed  :i  nuisance, 

Wldnes  lui-.  no  fixed  time,  but,  as  It  stands  in  a  some- 
what diflerenl  position  t<>  other  towns  on  account  of  tM 
peculiar  nature  of  its  manufactures,  except  in  verj  flagrant 
cast  -  no  attention  is  given. 

Rochdale  ha-  no  fixed  limit 

Wolverhampton, — Left  to  the  medical  officer  of  health, 
and  depends  upon  the  situation  and  height  of  the  chimney 
;iimI  t lit*  trade  carried  <>n. 

Newcastle-on-Tyne. —  Fire  minutes  is  allowed  for  the 
emission  of  black  smoke  from  factor)-  chimneys  before  it  is 
dei  mi,  (I  a  nuisance. 

Leeds. — Five  minutes  in  the  hour.  The  average  dense 
Bmoke  from  factories  in  Leeds  during  the  last  two  years 
has  been  two  minutes  in  the  hour. 

Birmingham. — The  inspectors  watch  the  chimney  for  aq 
hour.     They    report   the   way   in   which    the    emission   is 


made  up,  whether  continuous  or  several  emissions.  The 
town  clerk  says  In-  dues  not  remember  any  summons  being 
taken  out  against  an\  person  where  the  emissions  were  not 
over  15  minutes  in  the  hour.  Further,  for  a  first  offence, 
or  where  a  long  time  has  elapsed  between  offences,  letters 
of  caution  are  sent  out. 

Sheffield  allows  0  minutes  in  the  hour,  hut,  where  there  are 
not  more  than  three  steam  boilers  and  no  furnaces,  4  minutes 
in  the  hour  only. 

Stoke-on-Trent. — If  black  smoke  is  emitted  for  a  longer 
period  than  15  minutes  proceedings  should  be  taken. 

Bolton  allows  2\  minutes  in  the  half-hour. 

Our  Association  has  caused  1,K27  half-hourly  observations 
to  be  made  of  various  chimneys  of  our  members,  and   the 
result   of  these  observations  shows  that  black  smoke  i 
therefrom   for   3,224    minutes,    an    average    of    1     minute 
46  seconds  per  half-hour. 


TlIK    MaNCHBSTBB    ChBMICAIi    AND    Al.UKI)    INDUSTRIES    ASSOCIATION. 

Smoke  Observations. 


Chimney. 

Half-hourly 
Observa- 
tions. 

Total  Bliiek 
Smoke. 

Aversnre  per 
Half-hour. 

Coal  used  per 
Month. 

Highest  Emission  of  Black 
Smoke. 

Number  of  Times  above 
1  Min.  per  30  Mins. 

No.  l 

:'ii 

85 
89 
25 
31 
92 
76 
77 
59 
96 
94 
91 
92 
B9 
64 
58 
si 
33 

17 
46 

47 

36 

70 
57 
48 
25 

13 

1 

Mins. 
906 

427 

363 

S3 

a 

406 

i 

1(1 
82 
148 
171 
19 
54 

a 

61 

129 

43 

11 

18 

15 

79 

*t 

117 

31 

14 

" 

Nil 

Mins.  Sec-.. 
10     0 

5     0 

4      0 

1     20 

1    21 

■i    25 
0      6 

0  8 

■  „ 

1  32 

0    12 
0    35 

0  2 

1  0 
E     14 
0    30 

0  20 
9    23 

(1      19 

1  41 
0       8 

,« 

0     32 
0    18 
0    18 

Nil 

Tons. 
900 

1 
•       1,000        ■{ 

J     1 

250 

!        Not 
[ascertained,  j 

J                        I 
125 

40(1 

1               J 
I      1     1 

120 
180 
160 
13(i 

j            f 

>          800        < 

I            I 

70 
100 
80 
50 
50 
All  coke  fires 

43  mins.  20  sees,  in  60  mins. 

90  in  90  observations, 

No  ~'\ 

83  in  86 

Ill         ,,           „        

6  mins.  10  sees,  in  60  mins. 
10     „     40 

84  in  89 

No  :'>    . 

18  in  26 

16  in  31             „ 
70  in  92            „ 

Xo    til 

1        „             „        

None  in  76 

1  in  77            ,, 

No    !<                

4 

29  in  59 

No.  6 

4 

49  in  96             ,. 

14  mins.  50  sees,  in  60  mins. 

4      „    in  60        

Nil 

.-.(!  ill  94 

5  in  91             „ 

17  in  92 

No.  7.   

No.  8 

None  in  89      ,. 

5  mins.  40  sees,  in  30  mins. 
23      „      40       „       60      ,. 
7      „      50        ,.        60      ., 
1     :,     30       „       30      „ 

3  mins.  20  sees,  in  60  mins. 
19     „     40       „ 

10  mins.  30  sees,  in  60  mins. 

5     „      50       „ 

3     „     30       „ 

3     „     10       „ 
Nil 

27  in  64 

No.  9 

No   in 

28  in  58 
10  in  84 

No  u 

4  in  33            „ 

No.  12  \ 

6  in  47 

No.  12u 

1  in  46            „ 

Xo  12< 

14  in  47            „ 

\o  H 

None  in  36 
34  in  70 

Xo.  15 

11  in  57 

No  16 

6  in  48 

3  in  25 

\o.  18 

To  give  some  idea  of  the  varied  nature   of  firing   in   a  The  steam  from  the  boilers  is  taken  in  a  most  irregular 

chemical  works,  I  would  like  to  call  your  attention  to  No.  7  manner,  by  11  close  steam  coils,  14  open  coils,  6  injectors, 

in  the  list.     This  I  may  say  is  the  works  with  which  I  am  6    engines,    8    pumps,    and   16  steam-jacketed  pans.     Our 

connected.  record  is,  I  think,  not  a  bad  one — an  average  of  35  seconds 

We  have  the  following  : — Nine  iron  stills  of  varying  size  ;  j  black  smoke  per  hour, 

three  nitric  acid  cylinders  ;  57  pots  ;  and  two  30  ft.  x  6  ft.  This    result   has  been   obtained  entirely  by  very  careful 

6  in.  boilers,  all  served  by  chimney  B,  and  using  from  200  I   firing,  though   at  times,  with  the    utmost    care,    we  find  it 

to  230  tons  of  coal  per  month.  impossible  to  get  below  the  minimum  allowed  by  the  City 
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authorities,  and  from  this  result  I  think  that  the  average  of 
a  number  of  observations  should  be  taken  as  the  criterion 
as  to  the  care  bestowed  on  firing  in  a  works  where  inter- 
mittent firing  is  necessary,  and  that  a  single  observation 
conveys  an  erroneous  impression,  and  is  unfair.  I  further 
find  that  a  great  deal  depends  on  the  class  of  coal 
used. 

It  has  been  suggested  that  an  increased  number  of 
chimneys  would  minimise  the  emission  of  black  smoke,  but 
this  would  only  divide  the  smoke  over  a  number  of  outlets 
without  in  anywise  altering  its  volume,  though  apparently  it 
would  lessen  its  volume  to  the  eye. 

In  the  results  given,  No.  1  chimney  has  the  worst  record, 
but  I  am  not  at  all  sure  that  if  each  separate  fire  instead  of 
ascending  No.  1  chimney  went  up  separate  small  chimneys, 
there  would  not  be  55  chimneys  (for  I  am  told  that  the 
smoke  of  no  less  than  55  different  fires  goes  into  that 
chimney),  which  would  satisfy  the  eye  of  a  corporation 
inspector,  though  they  were  polluting  the  air  to- a  much 
greater  extent  than  at  present. 

This  opens  out  a  point  for  consideration,  viz.,  the  present 
unsatisfactory  method  of  inspection.  A  chimney  is  watched, 
ami  the  time  during  which  black  smoke  issues  is  noted — no 
particulars  are  ascertained  as  to  the  height  of  the  chimney 
or  the  quantity  of  coal  used. 

These  are  most  important  factors, — for  instance,  A  and  B 
are  two  manufacturers,  each  using  200  tons  of  coal  per 
month,  and  each  obtains  an  equal  combustion  of  his  coal — 
A  has  three  chimneys  each  40  yards  high ;  B  has  one 
chimney  60  yards  high  ;  A's  smoke  never  appears  black ; 
1!'«  smoke  constantly  appears  black  ;  yet  B  contaminates 
the  air  less  than  A,  as  the  products  of  combustion 
escaping  at  a  much  higher  altitude  are  more  widely 
diffused. 

The  present  methods  of  inspection  are  extremely  fallacious, 
and  in  order  to  fairly  estimate  the  exact  combustion  in 
ration  to  the  coal  consumed,  the  proportion  of  uncombined 
carbon  in  ratio  to  the  volume  of  the  smoke  should  be 
determined.  The  height  of  the  chimney,  the  situation  of 
the  works,  and  the  nature  of  the  processes  should  then 
guide  as  to  whether  the  best  means  were  being  employed. 

I  have  placed  before  you  a  few  considerations  with 
respect  to  intermittent  firing,  and  I  think  the  points  which 
need  the  attention  of  all  those  engaged  in  manufactures 
are — 

1st.  To  see  that  the  plant  is  constructed  in  such  a 
manner  as  to  consume  the  Coal  to  the  best  possible 
advantage  with  a  view  of  minimising  the  emission  of  black 
smoke. 

2nd.  To  fire  as  carefully  as  is  consistent  with  the  processes 
carried  on. 

•3rd.  To  consider  whether  a  number  of  chimneys  is 
advantageous  or  not. 

4th.  To  devise  some  method  whereby  the  ratio  of 
unconsumed  carbon  can  be  readily  gauged  in  ratio  to  the 
volume  of  smoke  emitted  and  the  coal  used. 

5th.  Whether  the  inspection  of  chimneys  should  not  be  in 
the  hands  of  a  competent  Government  inspector,  who  could 
scientifically  ascertain  whether  or  no  manufacturers  were 
doing  what  w;i-  reasonably  practicable,  having  regard  to  the 
nature  ot  the  pro  vl  the  care  bestowed. 

I  throw  these  out  as  suggestions,  and  shall  b«-  glad  of  the 
grMtCSl  amount  of  criticism,  as  my  object  is  to  help 
a-    far  le    m    ..    practical    solution    of    the    smoke 

'ion. 

l>l-<  i  -.-ion. 

I  he  Chaibmah  said  the  interesting  paper  which  they  bad 
•  heard  was  the  natural  sequel  to  the  one  read  by  him  at 
the  June  meeting  of  the  Section  in  1891,  which  papi 
from  tin-  action  taken  by  the  city  authorities  against  certain 
chemical  manufa  vly  incorporated  districts 

l  layton  and  Bradford.  I  hi  i  tiimuey  at  the  works  of  the 
late  highly  esteemed  Mr   I  her  James  fcichofield 

then  chosen  for  indictment  as  a  typical  case  bytbeCorpt 
lion.    They  would  doubtless  remembei   the  result  oi  this 

■  rd  l.efore  Mr   Efeadlam,  the  stipendiary       I  he  ■  <•  tion 


of  the  Divisional  Court  (Mr.  Baron  Pollock  and  Mr.  Justice 
Day,  in  the  case  of  Weekes  v.  King,  May,  8,  IH85)  pre- 
cluded Mr.  Hcadlam  from  hearing  any  evidence  from  Mr. 
Schofield,  as  the  summons  was  taken  under  the  second 
sub-section,  the  qualifying  proviso  having  been  held  by  the 
court  to  apply  the  first  paragraph  only.  The  Clayton 
Manufacturers'  Association  could  not  succeed,  even  in  the 
Court  of  Appeal,  in  obtaining  a  mandamus  for  the  stipen- 
diary to  hear  evidence  bearing  on  the  qualifying  proviso. 
It  was  therefore  clear  that  until  Parliament  intervened 
the  health  authority  would  issue  its  summonses  so  as  to 
exclude  evidence  under  the  proviso  qualifying  the  first 
sub-section  only,  as  held  by  the  Divisional  Court,  which 
drew  a  distinction  between  a  furnace  and  a  chimney,  ami 
manufacturers  would  be  at  the  mercy  of  the  smoke  inspector. 
It  was  useless  to  expect  authorities  to  do  otherwise  than 
administer  the  law  as  it  now  stood.  That  was  their  duty, 
though  as  reasonable  men  they  would  put  no  obstacles  in 
the  way  of  a  common-sense  amendment  of  the  wording  of 
the  clause  in  question. 

He  reminded  the  meeting  that  in  a  correspondence  in  the 
columns  of  the  "  Manchester  Guardian  "  in  December  1888 
and  January  1889,  he  stated  that  he  had  in  mind  certain 
operations  know  as  intermittent  firing,  in  which  it  seemed  to 
him  the  strict  enforcement  of  the  smoke  provisions  of  the 
Public  Health  Act  would  result  in  manifest  injustice  to 
manufacturers.  As  long  as  there  were  cold  surfaces  of 
brickwork,  smoke  must  follow  when  bituminous  coal  was 
used.  It  was  perfectly  true  that  the  admixture  of  coke 
with  coal  had  been  found  to  be  desirable  in  every  way 
so  long  as  the  price  of  coke  admitted  its  use. 

He  could  from  practical  experience  bear  testimony  to  the 
complete  efficiency  of  the  Frisbie  grate  and  feeder  described 
in  Mills  and  Rowan's  Chemical  Technology,  Fuel,  pp. 
527 — 529,  both  as  a  heat  producer  and  smoke  preventer, 
and  available  for  furnace  operations  where  high  heats  were 
needed,  such  as  chrome-ore  reduction  furnaces  used  in 
bichrome  manufacture.  Sowerby  Bridge,  in  Yorkshire,  used 
to  be,  in  the  day  of  the  existence  of  the  works  of  Messrs.  W". 
and  J.  Norris,  a  model  of  what  a  manufacturing  district 
should  be.  He  saw  the  efficiency  of  the  Frisbie  feeder  on 
black  ash  and  chrome  furnaces  tested  on  several  occasions, 
and  once  Mr.  G.  E.  Davis  accompanied  him  and  could 
add  his  testimony. 

The  drawback  of  it  was  that  the  work  was  harder  than 
ordinary  firing,  and  it  required  excellent  discipline  in  a 
work  to  prevent  these  machines  being  strained  and  purposely 
put  out  of  order.  Another  method  in  use,  formerly  at  a 
St.  Helens  work,  was  described  to  him  for  smoke  prevention 
in  black  ash  furnaces  :  a  secondary  air  supply  was  taken 
through  the  walls  of  the  furnace  from  the  sides  of  the  fire, 
emerging  at  the  end  of  the  back  bed.  He  tried  this  plan 
himself  once  at  the  working  bed,  and  succeed  in  making 
some  beautiful  red  burnt  balls,  through  not  having  control 
of  the  heat.  He  stopped  there  and  did  not  experiment 
further.  This  plan  of  taking  hot  air  for  combustion  and 
smoke  produced  on  top  bed  before  the  gases  reached  the 
boiling-down  pan,  was,  he  was  assured  On  good  authority, 
quite  successful. 

With  regard  to  the  practicability  of  gaseous  firing  by  gas 
producers  of  Wilson  type,  he  knew  that  this  system  was  in 
us,;  for  tar  distilling,  when  the  operation  went  on  regularly 
day  by  day;  and  as  no  smoke  provisions  existed  in  the 
locality  where  this  work  was  placed  he  gathered  that  the 
installation  of  the  gas  producer  was  dictated  by  the  superior 
control  of  the  firing  given  io  this  operation.  Otherwise,  as 
regards  steam  boilers  and  small  rectifying  still  fires,  coal 
was  used,  and  that  by  no  means  smokelessly.  Also  for 
nitric  acid  cylinders  gaseous  tiring  was  a  successful  opera- 
tion where  it  was  aided  by  the  uitro-cake  being  runoff 
liquid,  because  tli  iid  continued  could  be  otherwise 

made  available  .  the  cylinder  therefore  was  never  really 

cold. 

The  question  therefore    resolved  Itself   rather  into   one   of 

size  of  works,  where  operations  of  intermittent  firing  went 

on  with  daily  regularity.      BOOb  an  installation    where  there 

was  ground  space  for  it  would  probably  prove  commercially 
successful,   if    not    directly,  yet    indirectly    in    the    greater 

COntfel  obtain.  .|  inn   tin-  plant. 
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\>  regard*  the  third  o!  Mr.  Foster's  points,  he  was 
decidedly  against  the  multiplication  of  chimneys.  One 
large  chimnej  was  more  efficient  and  :» i*I<-<l  in  diffusion  of 
gases  at  u  higher  level,  though  in  Mr.  Schofleld's  ease  it  led 
to  Iii-  being  •  i  lected  tur  prosecution  by  the  City  authorities. 

II.  should  be  glad  to  hear  contributions  from  the  meeting 
on  the  fourth  point  raised  it  was  desirable,  if  possible  ;  but 
not  only  the  tonnage  but  the  quality  of  the  coal  would  need 

to  be  taken  into  account. 

\-  regards  No.  r>.  he  had  already  pointed  out  that  until  a 
rational   revision  of  the  wording  of  Clause  '.».".  in  the  old  Act 

of  1875  by  the  only  competent  authority,  Parliament,  was 

attained,  no  other  action  hut  that   at    present   adopted  by 
the  sanitary  authorities  need  he  looked  for. 

In  conclusion,  he  hoped  to  hear  something  from  those 
representing  the  health  authorities  and  the  Manchester  and 
Salford  Sanitary  Association,  which  might  aid  in  arriving  at 
&  modus  vivendi  on   this   question,  if   no  complete   solution 

were  possible. 

Mr.  [vah  l.i  \  INSXBIN  said  that  if  the  Act  were  properly 
worked,  manufacturers  would  have  no  reason  to  complain. 
The  latter  did  not  claim  an  unlimited  licence  to  turn  out 
hlack  smoke,  and  be  a  nuisance  to  their  neighbours.  They 
did  all  they  could  to  diminish  the  quantity  of  smoke  from 
their  chimneys  ;  but  it  should  be  understood  that  there 
were  many  operations  in  which  the  emission  of  hlack  smoke 
could  not  be  prevented ;  and  what  they  wanted  was  that  the 
authorities  should  discriminate  between  cases  in  which 
smoke  could  he  prevented  absolutely,  cases  in  which  it 
could  not  be  so  easily  prevented,  and  cases  in  which  it 
could  not  be  prevented  at  all. 

Mr.  H.Grimshaw  agreed  with  Mr.  Levinstein  that  there 
were  cases  in  which  the  emission  of  black  smoke  could  not 
be  avoided.  With  regard  to  the  Manchester  and  Allied 
Trades  Association,  on  whose  behalf  Mr.  Foster  had  been 
speaking,  he  could  entirely  bear  him  out  that  it  was  formed 
for  the  object  of  ascertaining  the  best  nieaiif.  of  preventing 
the  emission  of  black  smoke,  and  to  show  the  local  autho- 
rities that  chemical  manufacturers  were  doing  all  that  was 
possible  in  this  direction.  That  this  was  the  case  was 
shown  by  the  rules  of  the  Association,  which  provided  that 
no  member  should  be  defended  by  the  Association  unless 
the  Committee  and  an  expert  approved  by  them  should  be 
satisfied  that  the  member  was  using  the  best  known  available 
means  for  preventing  the  emission  of  black  smoke.  No 
manufacturer  had  a  prescriptive  right  to  emit  black  smoke ; 
at  the  same  time,  there  were  cases  in  which  black  smoke 
could  not  be  prevented  entirely,  no  mutter  what  means  were 
adopted.  A  good  deal  depended  upon  the  quality  of  coal 
used ;  but  a  manufacturer  had  to  use  that  class  of  fuel  he 
could  best  afford,  and  which  was  available.  The  only 
efficient  method  of  dealing  with  the  smoke  nuisance  in 
absolutely  every  instance  would  be  to  wash  out  the  sulphur 
impurities  and  carbon,  but  this  would  be  too  expensive  a 
process.  As  time  went  on  appliances  might  be  improved, 
and  the  present  minimum  of  smoke  reduced  ;  but  certainly 
it  was  not  to  the  real  interest  of  any  commercial  community 
to  exact  from  its  manufacturers  a  state  of  perfection  which 
was  commercially  impossible. 

The  Chairman  then  invited  Mr.  Councillor  McDougall, 
Deputy  Chairman  of  the  Sanitary  Committee  of  the  Man- 
chester Corporation,  to  address  the  meeting. 

Mr.  McDougaxl  desired  to  express  his  gratification  that 
the  chemical  manufacturers  within  the  city  were  making 
serious  efforts  to  prevent  the  emission  of  black  smoke 
from  their  works.  Since  the  deputation  to  the  Sanitary 
Committee  \4  months  ago,  there  had  been  an  improvement, 
showing  that  the  manufacturers  had  not  allowed  the  matter 
to  rest.  He  believed  that  there  would  accrue  from  earnest 
efforts  to  obviate  the  smoke  nuisance  similar  commercial 
advantages  to  those  realised  years  ago,  when  the  emission 
of  chemical  gases  and  vapours  into  the  atmosphere  was 
resolutely  dealt  with. 

Dr.  B.  W.  Gkrland  said  one  of  the  greatest  difficulties  in 
the  prevention  of  the  smoke  nuisance  was  the  use  of  the  so- 
called  Lancashire  boilers,  which  he  considered  most  difficult 
to  manage  in  the  suppression  of  smoke.  He  knew  of  certain 
chemical  works  abroad   where  tubular  boilers  were    used, 


and  where   they  had    no    difficulty  in    keeping   down    the 
smoke.      It  uas  not  the  solid  particles   in   the  smoke  which 
did  the  mischief  to  health,  hut  the   hydrocarbon  compounds 
,    which  got  oil  to  the  lungs. 

Dr.  Si. mi-son  said  he  might  venture  to  say  that  his 
colli  agues  of  the  Manchester  and  Salford  Sanitary  Associa- 
tion were  not  so  foolish  and  s<»  unpatriotic  as  to  put 
hindrances  in  the  uay  of  successfully  carrying  out  chemical 
manufactures,  but  they  did  wish  that  they  should  be  con- 
ducted in  such  a  manner  as  to  cause  the  least  offence  to  the 
public  and  with  as  little  injury  as  possible  to  health.  It 
seemed  to  him  that  if  the  members  of  this  Society  would 
exercise  their  chemical  skill  in  discovering  some  means  for 
the  better  combustion  of  coal  than  they  had  at  the  present 
time,  they  would  hear  less  of  the  smoke  nuisance.  He 
thought  that  it  was  a  sad  confession  of  failure  if  the  present 
state  of  things  wa-  the  best  that  could  be  effected. 

Mr.  Fbed  Scott  (Secretary  of  the  Manchester  and  Salford 
Sanitary  Association)  said  he  had  for  some  time  regarded 
the  Chemical  and  Allied  Trades  Association  as  one  of  the 
most  powerful  allies  of  the  Sanitary  Association,  inasmuch 
as  its  members  had  exerted  themselves  to  reduce  the  volume 
of  smoke  to  a  minimum ;  but  a  great  deal  more  might  be 
done  if  manufacturers  would  go  to  the  necessary  expense 
of  additional  boiler  space.  His  Association  objected  to  the 
public  health  being  always  treated  as  a  secondary  matter 
and  manufacturer's  profits  of  more  importance.  They  were; 
bound  to  administer  the  law,  and  if  the  law  were  unjust  it 
was  for  the  manufacturers  to  get  it  put  right.  At  the 
same  time,  he  must  give  them  credit  for  having  done  a 
good  deal  to  minimise  the  evil.  The  chimneys  of  Mr. 
Foster's  own  works  were  a  good  illustration  of  this,  and  if 
all  did  as  well,  there  would  be  comparatively  little  cauge  of 
complaint. 

Mr.  Foster,  in  reply,  said :  If  inspectors  were  appointed 
by  the  Government,  the  law  would  be  more  evenly 
administered  all  over  the  country,  and  it  would  not  be  left 
to  the  local  authorities  to  prosecute.  A  smoke  inspector 
should  be  a  gentleman  who  could  advise  as  to  whether  the 
methods  they  were  using  were  the  best  for  minimising  the 
smoke  nuisance. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Apparatus  for  Heating  Liquids  under  Pressure.     L.  It.  L. 
Squire,  London.     Eng.  Pat.  22,425,  November  23,  1893. 

The  accompanying  illustration  represents  one  form  of  the 
apparatus,   which    consists   of    a  vertical   iron   or   copper 


&- 


cylinder  A,  closed  at  the  top  and  separated  from  the 
chamber  II  by  a  perforated  plate  C.  Into  the  perforations 
of  this  plate,  tubes  a  are  fixed,  which  open  above  into  the 
chamber  I),  surrounded  by  a  steam  coil  either  perforated, 
or  provided  with  a  steam  trap.  By  means  of  a  balance 
valve  F,  operated  by  the  piston  b,  working  in  a  cylinder  <■, 
and  controlled  by  a  spring  d,  a  regular  and  automatic 
supply  of  steam  is  admitted.  G  is  a  float  which  opens  or 
closes  the  slits  on  the  small  closed  cylinder  f,  and  so 
automatically  regulates  the  outlet  of  the  liquid.  Surrounding 
the  float  is  a  tube  g,  fixed  into  the  bottom  of  the  conical 
chamber,  through  which  it  passes  and  opens  above.  At 
the  bottom  of  this  tube  a  number  of  openings  h  are 
made,  through  which  the  liquid  passes  from  the  outside  of 
the  tubes  to  the  sleeve  valve  and  outlet  pipe  K.  The 
liquid  to  be  treated  is  pumped  through  the  pipe  I,  into  the 
chamber  15,  from  whence  it  rises  through  the  tubes  into 
the  chamber  D,  and  overflows  into  the  upper  portion  of 
the  cylinder  A,  where  it  is  heated  to  the  requisite 
temperature  by  the  steam  coil.  The  liquid  then  descends 
outside  the  tubes  (giving  up  its  heat  to  the  inflowing 
liquid)  through  the  slits  h  and  sleeve  valve/" to  the  outlet  K. 
In  this  way  the  temperature  of  the  fresh  liquid  is  raised  by 
the  heat  of  the  outflowing  liquid.  The  float  regulates  the 
outlet  valve,  and  therefore  the  rate  of  flow  through  the 
apparatus,  whilst  the  pressure  is  regulated  by  the  steam 
valve  and  levers  working  the  steam  inlet  balance  cock  F. 
Another  modification  of  the  apparatus  is  given  in  the 
specification,  in  which  two  cylinders  placed  horizontally  are 
employed,  one  containing  the  tubes  and  the  other  the 
steam  coil ;  the  float  arrangement  being  outside  the 
apparatus. — S.  P.  E. 


*  A'  Acstions  rosy  be  obtained  by  pott  by  remitting 

M     Inn  price  now  fixed  for  all  ■peciflMtioni.postan  Included— to 
r  [jock.  Comptroller  <>(  the  Patent  Office,  South- 
■mpto  oa;a, Chancery  \M\e,  London,  \v.<;. 


Improvements  in  and  connected  with  Apparatus  for  Cool- 
ing, Solidifying,  and  Drying  Substances  in  a  Liquid  or 
Viscous  State.  A.  F.  Beyer  and  A.  G.  Beyer,  both  of 
Paris,  France.     Eng.  Pat.  22,736,  November  27,  1893. 

The  apparatus  is  intended  for  the  treatment  of  such  sub- 
stances as  soap,  fatty  matters,  sweetmeats,  sugar,  and  the 
like,  and  consists  of  a  thin  endless  metallic  band  encircling 
two  drums,  the  lower  one  of  which  has  a  number  of  spiral 
gutters  or  channels  upon  its  periphery,  and  is  encircled  by 
a  thin  metal  casing,  so  that  hot  or  cold  air  or  water  can 
traverse  this  closed  passage.  The  material  is  fed  on  to  the 
band  in  a  thin  uniform  layer  by  means  of  a  suitable  spread- 
ing arrangement,  and  after  being  subjected  to  the  heating 
or  cooling  fluid  as  the  band  wraps  round  the  pulley,  it  is 
carried  over  to  the  second  pulley  and  deposited  into  a 
suitable  receptacle,  or  it  may  be  still  further  treated  by 
a  crushing  mill  and  afterwards  passed  into  a  drying-chest 
containing  endless  bands,  upon  which  the  substance  is 
carried  from  the  top  to  the  bottom  of  the  chamber,  and 
dried  by  means  of  an  upward  current  of  hot  air. — E.  G.  C. 


Improvements  in    Apparatus  for  Drying  Or  Evaporating 
VISCOUS,    Semi-solid,   or   other    Materials   at    Low    Tem- 
peratures.    .).    11.  Alliott,    Nottingham.     Fug.   Pat.   858, 
January  (i,  1H94. 

Wn  ii  this  apparatus  visCOUS  or  semi-solid  materials  may 
be  dried  in  a  partial  vacuum,  while  subjected  to  heal  and 
to  motion,  whereby  fresh  portions  are  being  constantly 
brought  into    contact  with   the    heating  media  and    exposed 

to  conditions  favourable  to  the  removal  of  vapour.  The 
apparatus  consists  of  a  cask-shaped  vessel  or  drum  1,  pro- 
vided witb  a  jacket  \a,  and  carried  al  the  Overhanging  end 
of  the  hollow  lhaft2,  which  latter  is  carried  in  bearings  3,  f, 
and  revolved  by  the  worm  12  and  worm-wheel  '.».  A  vacuum 
pipe  I'!,  carried   by  suitable   glands  II  and    \  ia    within    the 

hollow  ihaft  2,  projects  into  the  drum   I,  and   carries  a 

cotton  wool    strainer    21,  for    preventing    dusl    being   drawn 

into  the  vacuum  pump.      Various  heatina  fluids  may  be 

circulated  through  the  jacket   la,  by  way  of  the  inlet  pipe  0, 


II 
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the  annate  space  87,  and  the  outlet  pipe  7.    The  material 
to  be  treated  ii  fed  into  the  drum  i    bya  dooi  Lc,  and  it 


can  1»-  discharged  after  treatment  by  means  of  the  door  Id. 
Steam  or  other    heating  fluid   may  be  introduced   into  the 
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Drying  and  Evaporating  Apparatus. 


jacket  1«  at  a  pressure  below  the  atmosphere  by  means  of 
a  reducing  valve,  and  afterwards  exhausted  by  an  air  pump 
or  an  equivalent  contrivance. — E.  G.  C. 


Improvements  in  or  connected  with  Apparatus  for  Drying, 
Roasting,  or  Calcining  Organic  Matter  and  other 
Materials.  B.  Foster,  W.  Foster,  and  B.  S.  Foster,  all 
of  Leeds,  Yorkshire.     Eng.  Pat.  828,  January  13,  1894. 

Within  a  cylindrical  brick  chimney  a  number  of  horizontal 
plates  are  fixed  at  regular  intervals,  and  having  holes 
therein  in  the  form  of  sectors,  so  that  the  material  can  be 
carried  from  one  plate  to  another  in  a  downward  direction, 
while  subjected  to  the  action  of  steam,  hot  air,  or  gases, 
injected  in  at  the  sides.  The  holes  arc  arranged  spirally  to 
prevent  the  material  dropping  straight  through,  and  a 
central  vertical  shaft,  provided  with  rotating  vanes,  keeps 
the  materials  constantly  in  motion  from  one  plate  to 
another,  and  thereby  exposes  fresh  surfaces  to  the  drying, 
roasting,  or  calcining  process.  The  material  is  fed  in  at  the 
top,  and  after  traversing  all  the  plates  it  falls  iuto  a  receiver 
at  the  base.— F.  G.  C. 


Improvements  in   Centrifugal  Apparatus  for  Drying  and 

Purifying  Sugar  or  other  Crystalline  or  Granular 
Mailers.  D.  Stewart,  Glasgow.  Eng.  Pat.  1790, 
January  27,  1894. 

This  invention  relates  to  the  construction,  combination, 
and  arrangement  of  centrifugal  apparatus  of  the  kind 
previously  patented  by  the  same  inventor  (Eng.  Pat. 
No.  13,055  of  1888)  with  the  object  of  continuously  drying 
and  purifying  sugar  or  other  crystalline  or  granular 
matters. 

The  following  is  a  description  of  the  apparatus  shown  in 
the  figure  : — The  turbine  A  is  placed  with  its  axis  horizontai, 
and  within  it  a  hollow  drum  B  is  arranged  on  a  central 
shaft  C,  leaving  an  annular  space  between  its  outer  surface 
and  the  inner  surface  of  A.     Both  A  and  B  are  made  taper, 


and  the  moist  material  is  introduced  between  them  at  the 
smaller  end.  To  ensure  the  proper  distribution  of  the 
material  under  treatment,  it  is  fed  from  a  stationary  hopper 
D  into  a  kind  of  gland  D1  which  encircles  a  cone  A1,  having 
fixed  to  it  an  outer  conical  shell  A3.  Between  D1.  A3,  and 
A1  there  is  an  annular  conical  space  communicating  with 
the  feeding  hopper  D,  and  also  with  the  space  between  the 
turbine  A  and  inner  drum  B.  The  material  entering  the 
smaller  part  of  the  cone  A1  is  spread  over  the  cone  by  the 
centrifugal  action  and  carried  into  the  space  between  A  and 
B.  On  the  outside  of  the  inner  drum  B,  helical  blades  B- 
are  fixed,  their  object  being  to  control  the  movement  of  the 
material  under  treatment  from  the  smaller  to  the  larger  end 
of  the  turbine  A.  These  helical  blades  are  made  of  a  large 
pitch  at  the  larger  part  of  A  so  that  the  material  may  move 
quickly  over  that  part.  A  is  fixed  at  its  larger  end  by  a 
disc  F  on  a  tubular  shaft  G,  through  which  the  central  shaft 
C  extends.  C  and  G  are  supported  in  the  bearings  H1,  H2, 
and  II3,  and  each  has  on  it  a  separate  pulley  ,T,  K,  for  a 
driving  belt,  J  being  made  smaller,  so  that  the  speed  of  B 
may  be  greater  than  that  of  A,  to  allow  the  action  of  the 
helical  blades  already  mentioned.  A  is  preferably  con- 
structed of  cast  brass,  turned  with  the  greatest  possible 
accuracy;' it  is  encircled  by  flanges  A4,  bound  by  steel 
rings  A'',  the  end  flanges  projecting  in  such  a  manner  so  as 
to  prevent  the  escape  of  liquid  through  the  end  openings  in 
the  casing  L,  which  encloses  the  turbine  and  receives  the 
liquid  thrown  through  the  walls  thereof  by  centrifugal 
action.  The  material  being  dealt  with  is  delivered  at  the 
larger  end  of  A,  through  circumferential  openings  M,  into  a 
separate  compartment  X. 

Provision  is  made  for  causing  a  spray  of  water,  with  or 
without  steam,  or  other  suitable  liquid  to  act  internally  on 
the  material  undergoing  treatment  within  the  turbine ; 
sprays  are  also  directed  on  the  outside  of  A  in  order  to  keep 
the  perforations  P  (not  shown)  through  the  sides  of  the 
turbine  clear.  For  the  internal  spray,  liquid  is  introduced 
through  the  tubular  part  of  the  central  shaft  C,  whence  it 
is  led  by  branch  pipes  Q  and  Q1  ;  whilst  for  the  external 
sprays,  sets  of  longitudinal  pipes  R  are  arranged  at  a 
suitable  distance  from  A,  aud  they  are  perforated  so  as  to 
direct  the  sprays  upon  the  turbine.  The  turbine  shell  A  is 
preferably  perforated. — A.  R.  L. 
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Improved  Centrifugal  Apparatus. 


Improvement*  in  Centrifugal  Apparatus  for  Separating 
Liquid  and  Solid  Matters.  I).  Stewart,  The  London 
lioad  Iron  Work-,  Glasgow.  Eng.  Pat.  I962j  January  80, 
18'Jl. 

Two  slightly  conical  drums  A   and  H,  keyed  on   to   their 
respective    shafts    ('•    and    C,    are   enclosed   hy    a    suitable 


LOAF.    SSH  m:  ITOB. 


casing  L.  The  shaft  G  is  hollow  and  encircles  the  solid 
shaft  C,  both  shafts  being  driven  at  different  speeds  by 
suitable  pulleys  keyed  thereon.  The  inner  drum  carries  a 
number  of  spiral  blades  \i:,  so  that  when  the  material  to  be 
treated  is  fed  through  the  aperture-  I).,  by  the  conveyor  E, 
it  is  forced  to  traverse  the  narrow  annular  space  between 
the  two  drums,  and  the  contained  liquid  is  carried  through 
the  perforated  shell  A  by  the  centrifugal  action,  into  the 
outer  casing  L,  from  which  it  is  led  away  by  a  suitable 
outlet,  while  the  solid  matters  fall  into  the  pipe  N.  .Sets  of 
perforated  pipes  H,  S,are  arranged  upon  the  outside  shell  A, 
in  order  to  keep  the  perforation-  of  the  shell  clear,  and  there 
are  also  other  perforated  pipes  <^,  <it  within  the  inner  drum 
for  cleaning  the  solid  matters. —  K.  ('<■  (  '. 


Improvements  in  Apparatus  for  Effecting  the  Absorption 
of  Gases  l>ij  Liquids  and  for  Cooling  Gases.     A.  Miiller, 
Berlin,    in    the    German    Empire,       Eng.     Pat.    19 
I  Ictober  8,  l 

In  order  to  effect  intimate  contact  between  a  gas  and  its 
absorbing  liquid,  the  gas  is  led  into  a  closed  chamber 
containing  B  layer  of  the  liquid,  which  latter  is  atomised  by 
iriiiin-  of  a  number  <>i  perforated  buckets  attached  to  vanes 

mged  jpirallj  upon  a  rotating  shaft,  BO  that  only  inn 
bucket  dips  into  the  liquid  ;.t  ;i  time.  As  the  bucket* 
i.vohe,  the  liquid  Is  picked  up  and  forced  l>\  the  centrifugal 
action  through  the  perforated  ends,  whereby  it  beoomeo 
finery  divided,  and  in  that  stat.  readily  absorbs  the  gas 
flowing  Into  the  chamber.  It  i-  evident  thai  the  apparatus 
will  serve  for  cooling  gases  bv  using  b    uitable  liquid. 

— K.  (. 
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Improvement*  m  <•<  relating  to  Spatulas,  Ladles,  and  the. 

like.    <  .  Hildebrand,  Biberach,  Wnit.inl.ui-.     Bng.  Patj 

20,049,  October  80,  1894 
Tin    apparatus,   which   ia  a  combination   of  spatula   and 

ther neter,  i-  intended  for  nse  in  boiling  and  evaporating 

fruits,  jnioes,  sugar,  and  such  substances  as  require  Btirring 
during  tin-  operation,  and  the  temperature  continually 
watched.  The  spatula  may  l»e  madeofwood  or  any  other 
suitable   substance   and   of    any   convenient   shape.     The 

ther meter  1-  Buni  in  a  groove  with  the  bulb  at  the  distal 

or  howl  end,  where  a  slol  through  the  spatula  is  made  to 
allow  a  better  contact  with  the  boiling  substance.  The 
thermometer  is  removable  lor  cleaning,  and  upon  the  stem 
various  coloured  lines  arc  marked  to  indicate  the  boding 
points  of  the  different  substances  operated  upon.— S.  1'.  E. 


II -FUEL,  GAS.  AND  LIGHT. 

Welsbach  Incandescent  Burners.    E.  G.  Love.     Progressive 

Age,  12,  323-324. 
The  author  gives  the  results  of  a  series   of  photouietrical 
t  m\  of  the  latest  form  of  the  Welsbach  incandescent 
burners. 

Table  A  shows  the  results  obtained  with  a  carburetted 
water-gas  of  30*5  candle  power;  two  tests  being  made 
with  each  burner,  and  the  supplies  of  gas  and  air  being 
adjusted  so  as  to  obtain  the  best  illuminating  effect. 

Table  A. 


Burner.  Consumption. 


Candle  Power. 


Candle  Power 

per 
Foot  of  Gas. 


No.  2 


C: 

No.  &\ 

X0.4J" 
la 

No.  si" 

la 

no.«{; 


Feet  per  Hour. 
1-968 

1-800 


2-000 

1-ssl 

1*850 

1-870 

2*000 

1-890 

2*060 
2*010 

2-010 
1-980 


48-74 

48*83 

47-11 

14*47 

43-10 

18*66 

42-81 

IV71 

44-28 
42-13 


24*36 

23-5.'. 
23-3.; 

24*04 
28*05 

24-33 
22*65 

20-3.J 
19*21 

22-03 

21-28 


Tabu    B. 


Burner. 


fa 

No.  1     b 

L 


fo.  ... 

I 

No.  -i{h  ... 
I 

Lc ... 


fa 

No.  3-!  b 

I 

r 

.No.  1     I, 

\.c 

fa 

Xo.  5-j  b 
I 
U 


f 
No.  6  J 


fa 

h 

u 


Burner. 


The  results  set  forth  in  Table  B  were  obtained  with  a 
carburetted  water-gas  of  29  candles,  and  a  mixture  of 
carburetted  water-gas  and  coal-gas  of  23  candles.  1  he  tests 
marked  (a)  were  with  a  reduced  supply  of  gas,  and  the  air- 
supply  was  adjusted  so  as  to  get  the  best  light.  Those 
marked  (0)  were  with  both  gas  and  air  at  full  pressure  ; 
while  those  marked  (c)  were  with  the  gas  at  full  pressure, 
and  the  air-supply  so  regulated  as  to  give  the  greatest 
illumination. 


ra . 

Xo.  1-la  . 

U   . 

fa. 
I 
No.  2-{  b  , 

! 

Lc 

'a 
No.  3-j  b 

fa 
I 

Xo.  4J,  b 

I 

fa 
Xo.  5-|  6 

u 

fa 

No.  6-j  6 

I 
U 


Carburetted  Water-Gas  -  2;»  Candle*. 


Candle  Power 
Consumption.     Candle  Power.  per 

Foot  of  Gas. 


Peel  per  Hour. 
2*14 

2*46 

2*48 

207 
2*86 

2-47 
223 
253 
2-52 
2-20 
2-62 
2-67 
2-44 
2-79 
2-81 
2-J3 
231 
2-34 


48*81 
18*88 
16*8J 
10*08 
89*82 
61*75 
47-3.-, 
42-67 
4415 
60*00 
44*83 
66*16 
16*91 
44-56 
4801 
40-83 
33\35 
4639 


80*47 
17*61 

18*88 
28*70 
16*99 
20*96 
21*28 
16-87 
17T.2 
22-73 
17-Ot 
21-03 
18-82 
1507 
17*08 
19*17 
14-44 
19-82 


Mixed  Gas  =  23  Candles. 


Consumption.     Candle  Power. 


Candle  Power 

per 

Foot  of  (in-. 


Feet  per  Hour. 
2-46 

2-90 

2-93 

2-36 

2-78 

2*78 

2-39 

2-75 

276 

2*44 

2*89 

2-88 

2-82 

3*07 

3  07 

2-38 

2-45 

245 


40*84 

41-70 
44*28 
17*42 
47  •  42 
49*10 
43*74 
41*24 
49-74 
52*67 
48*18 
54-37 
46*17 
43-  51 
4743 
43-14 
32*97 
43*29 


16*60 

11-38 
15*10 
20-09 
17*06 
17-60 
18-30 
15-00 
18  02 
81*68 
16-65 
18*88 
16-37 
14-17 
16-  16 
18-12 
13-46 
17-67 


The  results  given  in  Table  C  were  with  a  carburetted 
water  gas  of  30-4  candles,  and  show  the  effect  of  change  of 
pressure  on  the  burners.  The  air-supply  was  adjusted  in 
each  test  so  as  to  give  the  best  light. 

The  pressures  were  taken  by  a  gauge  placed  below  the 
burner,  and  while  the  burner  was  being  used. 
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Table  C. 


Burner. 

Pressure. 

Consumption. 

Candle 
Power. 

Candle  Powei 

per 
Foot  of  Gas. 

(a  .. 

Inches. 
0*8 

Peel  per  Hour. 
r«i 

28-59 

17-76 

N«>.  5;  b  .. 

1-4 

2-15 

49-81 

23-  is 

1 

ri 

2-71 

54-61 

20-15 

fa  .. 

0-8 

1-26 

lf41 

1T44 

No.»W  l>  ■■ 

L'4 

1-73 

40-0'J 

23-14 

le  .. 

0-2 

2'15 

49-88 

23-2(1 

The  author  mentions  that  these  results  were  obtained 
under  the  most  favourable  conditions. 

The  tests  recorded  in  the  foregoing  tables  show  that  the 
Welsbach  burner,  in  its  present  form,  develops  an  unusual 
amount  of  light  per  foot  of  gas  consumed.  Its  efficiency 
depends  upon  the  degree  of  intensity  to  which  the  mantle  is 
heated,  and  anything  which  lowers  this  temperature  naturally 
results  in  impairing  the  efficiency  of  the  burner.  Hence, 
the  introduction  of  an  unnecessarily  large  amount  of  air  to 
the  Bunsen  flame  is  detrimental. 


Variation*  of  Temperature  in  Gas-Holders.     W.  Leybold. 
J.  f.  Gasbeleuchtung,  37,  653—656. 

This  author  carried  out  a  long  series  of  observations, 
extending  from  June  1893  to  June  1894,  on  the  tempera- 
tures of  the  gas  in  a  gas-holder  of  312,000  cub.  ft. 
capacity.  The  readings  were  taken  daily  at  8  a.m.  and 
2  p.m.,  and  very  often  more  frequently,  the  temperature  of 
the  surrounding  air  being  simultaneously  taken  by  meaus 
of  a  thermometer  placed  near  the  gas  holder  and  about 
5  ft.  above  the  ground.  Short  series  of  experiments  were 
also  made  with  hourly  readings  during  the  very  hot  and 
the  very  cold  weather.  The  results  are  given  in  a  series 
of  curves. 

In  the  observations  taken  at  8  a.m.,  the  difference  between 
the  temperature  of  the  gas  and  that  of  the  surrounding  air 
was  generally  very  slight,  except  that,  in  midsummer  and 
in  the  coldest  winter  weather,  the  gas  was  slightly  warmer 
I  I  — H  C.)  than  the  air.  The  gas  was  only  once  or  twice 
observed  to  be  colder  than  the  air,  and  then  only  when 
there  had  been  a  sudden  rise  in  the  temperature  of  the 
latter. 

At  the  2  p.m.  observations,  the  conditions  were  quite 
different.  The  temperature  of  the  gas  was  then  almost 
alwa\  s  higher  than  that  of  the  air.  The  difference  was 
lea-t  on  dull  and  overcast  days,  and  greatest  in  bright,  sunny 


weather,  in  which  the  difference  rose  to  as  much  as  :u)  ('. 
Thus  in  March,  with  an  atmospheric  temperature  of  10  — 
11"  C,  the  gas  had  a  temperature  of  86°  C,  and  in  July 
the  temperatures  were  31"  and  67°  C.  respectively.  The 
temperature  of  the  gas  even  reached  a  maximum  of  72"  C 
When  the  gas  was  at  these  high  temperatures  a  temporary 
clouding  over  of  the  sun  was  accompanied  by  a  great  fall  in 
the  temperature  of  the  gas,  a  fall  far  in  excess  of  that  of 
the  tiir. 

These  results  show  that  between- sunset  and  sunrise  the 
temperature  of  the  gas  in  the  holder  closely  follows  that 
of  the  surrounding  air,  but  that  as  soon  as  the  sun  has 
risen  so  as  to  form  an  appreciable  angle  with  the  horizon, 
the  temperature  of  the  gas  begins  to  rise  above  that  of  the 
surrounding  air,  even  although  there  is  no  visible  sunshine. 
The  excess  of  the  gas  temperature  over  that  of  the 
surrounding  air  is  greater  the  higher  the  altitude  of  the 
sun  and  the  brighter  the  sun's  rays,  the  maximum  excess 
being  reached  at  mid-day  on  bright,  sunny  days  in  June, 
July,  and  August. 

This  effect  is  due  to  the  iron  (of  the  holder) — of  low 
specific  heat  and  of  a  colour  favouring  the  absorption  and 
radiation  of  heat — readily  absorbing  the  heat  of  the  sun's 
rays,  and  transmitting  it  to  the  gas,  which  also  has  a  low 
specific  heat. 

Though  the  holder  gas  varies  thus  in  temperature,  the 
temperature  of  the  gas  at  the  outlet  from  the  bolder  only 
varied  during  the  year  between  9°  and  14°  C,  and  was 
very  close  to  the  temperature  of  the  water  of  the  holder 
well.  The  passage  through  the  outlet  pipe  surrounded 
by  water  is  thus  sufficient  to  cool  or  heat  the  gas  to 
nearly  the  temperature  of  that  water.  The  temperature  of 
the  iron  of  the  holder  varies  (between  winter  minimum 
and  summer  maximum)  at  least  80°  C. — L.  T.  T. 


Non-Carburetted  Water-Gasfor  Lighting  Purposes. 
H.  Strache.     J.  f.  Gasbeleuchtung,  37,  637—641. 

The  author  points  out  that  while  the  old  Fahuejelm  comb 
and  Auer  (Welsbach)  mantle  were  useless  for  ordinary 
lighting  purposes,  the  improvements  recently  effected  in 
their  construction  have  rendered  them  available.  Perhaps 
the  greatest  difficulty  in  the  use  of  water-gas  for  incan- 
descent lighting  has  been  the  presence  therein  of  traces 
of  iron-carbonyl,  as  the  resulting  deposit  of  iron  on  the 
mantle  destroyed  its  illuminating  power  in  a  few  hours. 
This  iron-carbonyl  is  removed,  however,  if  the  water- 
gas  be  purified  by  passing  it  through  concentrated  sulphuric 
acid.  The  importance  of  this  purification  is  shown  by 
trials  made.  The  life  of  a  Fahuehjelm  comb  was  increased 
from  15  hours  with  impure  water-gas  to  300  hours  with 
the  same  gas  purified  by  means  of  sulphuric  acid.  With 
the  Auer  mantle  the  effect  was  still  more  marked,  purifica- 
tion of  the  gas  increasing  the  lift;  of  the  mantle  from  about 
seven  hours  to  over  400  hours. 


Burner. 

No.  of  Lights 

to  give 
1,000  Candles. 

Light  per 
Burner  in 
Candles. 

Consumption 

per  Hour 
per  1000 
Candles. 

Consumption 
of  Incandes- 
cent Bodies 
per  Hour. 

Cost  per  Hour 

of  the 
Incandescent 

Bodies 
consumed. 

Total  Cost  per 
Hour. 

Heat  evolved 
per  Hour 

(Calories). 

Cub.  It. 
168 

0'280 

(1. 

i-i 

14,000 

36 

0072 

1-8 

fO 

7,250 

20 

B0 

71 

0(110 

lo 

2-9 

6,260 

IVI5 

10 

100 

:,l 

0*020 

0-5 

1-9 

WOO 

M 

19 

:;uh 

•  • 

•• 

lot 

111,000 

87 

u 

22  "8 

i7,ono 

12(100 

1  j 

'I 

20"  0 



:, 

•DIP 

HI 

11-9 

26,000 

17 

BO 

19 

,s 
Writ  Is. 

If  03 1 
on:,:; 

MS.", 

in;:, 

19 

acts 

8,600 



3,710 

1,200 

MIO 

O'OM 

o-l 

7'fl 

1,728 
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in  mw,  therefore,  oi    the  dm  of  water-gas,  and  incan- 
ni  lighting  having  become  practicable,  the  anthor  bai 
ulh  compared  the  coal  and  advantages  oi 'this  method 
of  illumination  with  those  now   in  use.    The  result*  foi  as 
iUumiuation  equal  to  1,000  standard  candles  are  given  in  the 
I  .17.  in  which  mII  expenses—  Mich  as  interest  oi 

ami  depreciation  of  plant,  renewal  of  burners,  &c. — are 
taken  intoacoounl  in  each  ease,  The  calcnlationa  are  based 
mi  the  following  (Vienna)  prices  of  materials  :  1,000  ft.  of 
water-gas,  Is.  9d. ;  <lii t <>  ol  coal-gas,  6».7d.\  Fabnehjelm 
comb,  ■>'/.  ;  Auer  mantle,  2«.j  l  kilo,  benzene,  lOrf.j  100 
watt-  electric  current,  0*9(2.;  incandescent  lamp,  l«. j 
carbon  for  arc-light,  I  \d. 

I  ]i,i,r  the  Vienna  conditions  and  with  the  high.price  of 
dvantage  is  thus  very  greatly  with  the  use  of 
water-gas  and  the  Auer  (Welsbach)  mantle,  and  even  if 
the  cosl  of  coal-gas  were  reduced  t<>  one-half,  the  advantage 
would  still  be  marked.  A  l  urthcr  improved  form  of  Welsbach 
mantle  just  coming  into  use  should  give  yet  more  favour- 
able results.  There  is,  however,  one  drawback  to  the 
introduction  of  water-gas  in  the  need  for  the  pipes  being 
glazed  or  tarred  internally  to  prevent  the  production  of 
iron-carbonyl.  It  is,  however,  possible  that  piping  systems 
whicb  have  been  some  time  in  use  would  be  sufficiently 
coated  with  tarry  matter,  &c,  to  prevent  the  action  of  the 
carbonic  oxide  OD  the  iron. — L.  T.  T. 


PATENTS. 


Improvements  in  Liquid  Fuel,  and  in  Means  or  Apparatus 
Employed  in  the  Manufacture  thereof.  F.  E.  Baron  and 
('.('.  Fry,  Hampton  Wick,  Middlesex.  Eng.  Pat.  21,926, 
November  16,  1893. 

The  ingredients  of  the  liquid  fuel  of  the  patentees  are — 

Parts. 

i.  Suitable  petroleum  or  like  hydrocarbon  oil 80 

2.  Water ('0—80 

8.  Soap  of  thecharacter  commonly  described  as  a       4& 
masked  soap  or  ;i  petroleum  soap. 

The  petroleum  employed  is  also  described  as  "ordinary 
commercial  petroleum  oil  "  and  as  "  petroleum  oil  of  low 
value  "  ;  while  as  to  the  saponaceous  matter  employed,  the 
inventors  state  that,  though  they  have  obtained  their  best 
results  with  Lever  Bros. 's  "  Sunlight"  soap,  they  do  not 
confine  themselves  to  this  material. 

"  The  quantity  of  water,  if  it  exceeds  or  falls  short  of  the 
range  of  proportion  given,  has  not  been  found  to  produce 
the  desired  result." 

The  liquid  fuel  is  conveniently  manufactured  by  injecting 
the  petroleum,  by  means  of  a  steam  jet,  under  the  surface 
of  the  greater  part  of  the  water,  in  which  the  soap  has 
been  dissolved.  The  solution  may  be  contained  in  any 
suitable  vessel,  fitted  with  a  condensing  arrangement  return- 
ing any  water  escaping  as  steam  during  the  manufacture. 
The  steam  furnishes  the  necessary  agitation  and  temperature 
(202 —212°  F.). 

The  temperature  should  not  exceed  212°,  or  unsatisfactory 
results  will  ensue,  but  otherwise,  upon  proper  admixture,  '■'  a 
change  takes  place  and  all  frothing  subsides,  leaving  a 
greenish  transparent  liquid,  which  is  read}'  for  use." 

As  to  its  use,  the  patentees  state  that  "  the  improved  fuel 
may  be  burned  in  a  suitable  receptacle,  in  a  suitable  sheet 
or  bodjT  constantly  supplied,  and  with  a  properly  applied 
natural  draught." 

The  composition,  manufacture,  and  use  of  the  fuel  are  all 
claimed.— E.  R.  B. 

Improved  Fuel  for  Domestic  and  Steam  Purposes.  F. 
McNamee,  Dublin.  Eng.  Pat.  22,169,  November  20, 
189:;. 

The  manufacture  of  compressed-fuel  blocks,  by  submitting 
certain  mixtures  to  a  high  temperature  and  then  to  pressure, 
is  described  and  claimed. 

The  mixtures  are  composed  of  any,  or  all,  of  the  following 
substances  : — Crushed  raw  limestone,  dried  peat,  coal-slack, 
marl  or  clay,  shale,  pitch,  tar,  waste  oils,  naphtha,  paraffin, 
or  other  extract  of  peat. — E.  B.  P. 


Improvements  in  or  relating  to  Oil  Furnaces.  F.  Tyers, 
Carrington,  Nottingham.  Kng.  Pat.  22,197,  November 
28,  1898. 

This  patentee  has  further  improved  his  oil  furnaces, 
described  in  Eng.  Pat.  16,086  of  1HKH,  and  now  employs 
the  construction  shown  in  Kg.  l. 

When  the  furnace  is  in  operation,  the   oil,   which  lies   in 
the  reservoir  B  under  compressed  air,  passes  by  E,  G,  E1 

Fig.  1. 


M- 


K    KJ 


to  the  horizontal  vaporising  coil  E,  F,  and  thence  to  the 
burner.  The  framing  K  carries  a  removable  grating  K', 
while  M  is  a  removable  protective  cowl.  The  foregoing 
arrangement  is  that  employed  where  metal  pots,  vessels, 
&c,  are  to  be  beated  ;  but  when  a  long  and  fierce  flame  is 
required — e.g.,  for  heating  articles  which  cannot  be  con- 
veniently placed  in  the  furnace,  and  for  brazing  and  like 
purposes — then  the  arrangement  shown  in  Fig.  2  is 
employed,  where  L  is  a  cylindrical  casing  with  asbestos 
lining  L1. 

There  are  claimed,  besides  the  foregoing  general 
arrangements,  the  following  novelties  : — 

1.  The  sleeve  F1  (Fig.  1)  is  to  have  a  diameter  such  that 
the  pressure  of  the  vapour  coming  from  the  jet  is  partially 
checked,  otherwise  the  latter  is  liable  to  extinguish  itself 
when  the  upper  part  of  the  stove  is  open. 

2.  The  end  of  the  compression-pump  (A,  in  Fig.  3)  has 
an  upper  and  a  lower  valve  chamber,  the  two  being  con- 
nected by  a  short  vertical  passage.  The  lower  chamber 
communicates  with  the  cylinder  of  the  pump  and  is  closed 
by  an  ordinary  check-valve,  while  the  upper  chamber  com- 
municates with  the  reservoir  and  is  closed  by  a  screw-down 
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valve  D,  operated  from  the  outside.  Ity  this  arrangement, 
after  sufficient  pressure  has  been  obtained  in  B,  all  pressure 
may  be  taken  off  the  check-valve  and  leakage  thus 
effectually  prevented. 


Fig.  3. 


Improved  Oil  Furxace. 

In  order  that  the  compressed  air  in  B  may  be  utilised 
for  general  purposes,  such  as  testiDg  leakages  in  pipes,  &c, 
the  inventor  adds  the  cock  and  union  J  (in  Fig.  1)  and  a 
pressure-gauge  (not  shown). 

'.'>.  The  control  of  the  liquid  hydrocarbon  is  effected  in 
the  following  manner : — 

Figs.  4  and  5  are  median  vertical  sections  through  G,  in 
Fig.  1  ;  Fig.  4  being  in  the  plane  of  the  paper,  while  Fig.  .">  is 

Fig.  4. 


Pig.  5. 


to  it  and  pa    i     through  EL     from  fig  4  it 
•■ill  he  seen  that   the   i  leading  from  flu 


and  to  the  coil,  respectively,  communicate  with  a  common 
chamber,  in  which  works  the  screw-down  G-,  operated  by 
G1  (Fig.  1).  By  approximating  G-  to  its  seat  less  hydro- 
carbon passes  to  the  burner. 

When,  upon  ceasing  work,  the  supply  is  entirely  cut  off 
by  G\  there  Still  remains  hydrocarbon  in  K1  and  in  the  coil ; 
this,  if  allowed  to  remain,  would  give  rise  to  smoke  and' 
nuisance.  It  can  be  drawn  off  by  the  drain-cock  (see  Fig.  5) 
where  H1,  operated  by  II  (in  Fig.  1),  can  permit  the  passage' 
of  the  hydrocarbon,  by  IF  and  through  II1,  to  the  exterior. 
II4  is,  of  course,  always  in  free  communication  with  the 
atmosphere. — E.  R.  B. 


An  Improved  Burner  or  Sprayer  for  Burning  or  Spraying 
Coal  Tar  or  other  Liquid  Hydrocarbons.  Bertram 
Haworth  Peacock,  Mortlake,  Sydney,  New  South  Walee. 
Eng.  Pat.  23,162,  December  2,  1893. 

The  inventor's  apparatus  is  illustrated  in  longitudinal 
section  by  Fig.  1,  Fig.  2  being  a  section  at  x  .<■.  It  consists 
essentially  of  three  tubes,  A,  C,  and  1)  (carrying  respec- 
tively air,  tar,  and  steam),  and  a  specially  adjustable  nozzle 
E.     Tar  and  steam,  under  constant  pressure,  are  supplied 

Fig.  1. 


al    F  and   (',  ,  air   being   usually  sucked  through   A   by  the 
ng  furl,  though  the  inventor  claims  to  employ  also  "  a 

cor  i. mi  pressure  of  heated  or  other  air  in  hen  of  or  in 
addition  to  "  the  steam  pressure. 

The  following  appeal-  to  be  the  more  important  of  the 
novel  features  of  the  apparatus  : — 

i.  The  tubes  are  maintained  ooncentrichy  the  six  wings 

I  '  and  (/-'  (Fig.  2). 

2.  The  adjustment  of  the  parts  is  accomplished  as  follows: 

I)     is    fixed,  and    all    oilier   parts   are    screwed    to    it.      A     is 

adjustable  at  a  by  operating  the  mil  b,  or  removable  at  <l 
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in  operating  tin  out  B;C  being  adjusted  ate  and  Eate*j 
lj  is  ■  back  inn  for  permanently  preserving  the  adjustment 
uf  B  when  1 1 ■  i  —  ia  once  arrived  at 


:s.  The  regulation  of  the  tar  and  steam  supplies  is  effected 
in  the  following  manner  : — The  surface  c-  at  this  end  of 
C  is  bevelled*  while  the  surface  e  of  E  is  so  hored  that  it 
constitutes  a  valve  seating.  I'pon  screwing  K  backwards 
or  forwards  the  space  between  e  and  cs  may  be  diminished 
or  augmented  with  great  accuracy,  and  thus  the  volume  of 
>tc:mi  and  its  effective  pressure  controlled.  This  effective 
pressure  of  the  now  escaped  steam  is  also  the  sole  regulator 
of  the  volume  of  tar  delivered  at  the  orifice  of  c  ,•  for,  it  \\\\l 
be  remembered,  the  tar  is,  normally,  tending  to  escape  here, 
impelled  by  constant  back  pressure,  and  if  the  pressure  of 
steam  be  increased  the  quantity  ot  tar  passed  will  be  de- 
creased and  conversely.  These  peculiar  regulating  structures 
constitute  three  of  the  patentee's  five  claims. — E.  R.  B. 


Improvements  in  Apparatus/or  the  Utilisation  of  Petroleum 
itml  other  Combustible  Fluids  as  Fuel  in  Furnaces. 
J.  ('.  Hudson,  London.  Eng.  Pat.  23,178,  Decemher  2, 
1893. 

This  apparatus  consists  of  a  burner  in  which  a  jet  of  the 
oil  fuel  is  met  at  an  angle  by  a  jet  of  air,  or  superheated 
steam,  and  thereby  reduced  to  a  fine  spray.  The  stream  of 
oil-spray  and  air,  or  superheated  steam,  is  injected  into  the 
furnace  and  there  ignited.  The  apparatus  is  illustrated  as 
applied  to  a  steam  fire-engine.  The  arrangement  of  oil- 
spraying  apparatus  is  hinged  for  moving  out  of  the  way  of 
the  ordinary  fire-hole.  Moreover,  besides  an  arrangement 
for  supplementing  the  compressed  air  by  "  live  steam  "  when 
steam  has  been  raised  in  the  boiler  for  spraying  the  oil,  the 
compressed  air  in  the  oil  reservoir,  by  a  further  arrangement, 
may  be  supplemented  by  water  from  the  fire-pump  when  the 
engiue  has  been  started. — R.  B.  P. 


Improvements  in  the  Composition  of  Oils  for  Feeding 
Vapour-burning  Lamps.  La  Compagnie  Internationale 
pour  l'Exploitation  des  Procedes  Adolphe  Seigle,  Lyons, 
France.     Eng.  Pat.  24,95"),  December  28,  1893. 

V  w<>i  i:-mitNix(;  lamps  are  defined  by  the  patentee  as 
those  in  which  the  combustible  fluid,  after  circulating  in 
channels  heated  by  the  lighting  flame  itself,  arrives  at  the 
burner  in  the  state  of  vapour. 

Although  excellent  luminiferous  effects  are  obtained  with 
these  lamps,  their  use  is  attended  by  the  grave  incon- 
venience that  the  metallic  heating  passages  become  clogged 
with  deposits,  arising  from  the  dissociation  of  the  hydro- 
carbons of  the  oils  employed.  This  is  especially  the  case 
with  "  coal-oils,"  while  "  petroleum  and  schist  oils  "  are 
only  dissociable  with  difficulty.  On  the  other  hand,  the 
former  has  "  about  twice "  the  illuminating  power  of  the 
latter. 

Ascertaining  the  temperature  of  dissociation  of  the 
different  oils,  and  taking  into  account  the  phenomenon  of 
the  mechanical  drawing  over  of  non-vaporised  portions  of 
liquids  of  higher  vaporising  point  by  the  vapours  of  liquids 


of  lower  vaporising  point,  which  are  formed  in  the  first 
instance,  and  bearing  in  mind  the  lowering  of  the 
maximum  vaporising  temperature  of  a  given  mixture, 
which  is  the  direct  consequence  of  the  said  phenomenon, 
the  patentee  has  been  able  to  make  mixtures  of  oils,  such 
that,  for  each  mixed  oil,  the  maximum  vaporising  tempe- 
rature' is  found  to  be  lower  than  the  minimum  temperature 
of  dissociation  of  the  most  readily  dissociated  of  its  in- 
gredients. Thus,  he  mixes  50  per  cent,  of  "  ordinary 
petroleum  oil  "  with  a  "  coal  oil,"  which  commences  to 
dissociate  at  260°  and  which  distils  at  210  —  300°  under 
l.\  atmospheres  pressure,  and  finds  that  the  maximum 
temperature  of  vaporisation  of  the  mixture  is  about  220°, 
under  like  pressure.  Such  mixtures  make  no  deposits  in 
the  lamp  passages  and  give  flames  almost  equally  as  luminous 
as  are  those  of  coal -oil. 

The  patentee  claims  both  the  method  detailed  above  and 
the  improved  compositions  of  the  oils. — E.  R.  B. 


Improvements  in  Apparatus  for  Vaporising  and  Burning 
Hydrocarbons  for  Lighting  and  Heating  Purposes. 
The  Gas  Lighting  Improvement  Company,  Limited, 
London,  and  A.  If.  Crockford,  Dartford,  Kent.  Eng. 
Pat.  235,  January  4,  1894. 

I.\  the  apparatus  of  the  patentees,  which  is  illustrated  by 
Fig.  1,  the  hydrocarbon  contained  in  the  reservoir  A,  is 
forced  by  pressure  up  the  stand  pipe  e,  and  through  the  coil 
C  to  the  burner  1).  During  its  passage  through  the  heated 
coil  the  hydrocarbon  is  vaporised. 

The  following  are  the  principal  novelties  claimed  by  the 
patentees  :  — 

1.  The  air  necessary  for  combustion  enters  through  the 
apertures  d  of  the  hollow  stem  E  of  the  burner,  and 
impinges  against  the  hot  walls  of  the  casing  B ;  it  cannot 

Fig.  1. 


m 
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therefore  impinge  directly  on  the  jet  of  vapour,  with  the 
consequence  of  cooling,  and,  in  windy  weather,  extinguish- 
ing the  jet.  This  is  often  the  case  with  the  vapour  lamps 
hitherto  constructed  where  the  air  enters  through  apertures 
in  the  casinjj. 

•2.  The  cock  F  is  so  constructed  that  either  oil  or  a  bhist 
of  the  compressed  air,  supernatant  to  the  oil  in  the  tank,  can 
be  sent  through  the  coil  and  burner;  the  air-blast  is  useful 
in  cleansing  the  lamp. 

3.  Raising  or  lowering  the  lamp  is  accomplished  by 
moviu"-  up  or  down  the  telescopic  extension  el  of  the  stand- 
pipe  e,  and  upon  screwing  down  the  nut  tx  by  means  of  the 
handle  f,  the  india  rubber  ring  e-  is  compressed  and  fixes 
the  extension  at  any  desired  height  ;  moreover,  this 
arrangement  effectually  prevents  leakage  at  the  joint. 

4.  Solids  suspended  in  the  liquid  hydrocarbon,  are  re- 
moved by  an  asbestos  plug  filter  in  F ;  by  a  similar 
arrangement  in  the  horizontal  part  of  D,  they  are  removed 
from  the  gaseous  hydrocarbons. 

5  The  peculiar  air-pump  or  bellows  of  the  patentees 
shown  in  Fig.  2,  is  constructed  of  annular  pieces,  m,  of  sheet 
steel    or    other  suitable   metal,  joined   together    in    pairs 

Y\"  2 


alternately  around  their  inDer  and  outer  edges.  The  lower 
casting  n,  which  contains  the  spring  valve  «',  is  screwed 
into  the  top  plate  of  the  reservoir  A  ;  the  upper  casting 
contains  the  valve  o,  which  admits  air  into  the  bellows. 
By  operating  the  lever  and  link  mechanism,  r,  q-,  ql,  the 
bellows  are  alternately  expanded  and  caused  to  collapse. 

— E.  R.  B. 


Improvements  relating  to  (he  Burning  of  Hydrocarbons 
for  Heating  and  Lighting  I'm- poses,  and  to  Apparatus 
therefor.  V.  15.  Hill  and  E.  I).  Brett,  both  of  London. 
Eug.  Pat.  1231,  January  19,  1h<i». 

Tut;  object  of  this  invention  is  the  production,  with  the 
consumption  of  only  a  comparatively  Mnall  quantity  of 
hydrocarbon,  of  a  very  hot  flame,  mutable  either  for 
heating  or  illuminating  purposes,  which  is  unaccompanied 
by  the  noise  usually  created  by  such  burners.  The  liquid 
hydrocarbon  is  first  volatilised  in  an  annular  chamber 
heated  by  the  flame  from  the  burner.  It  is  fed  into  this 
chamber  under  a  mnall  head,  set  up  either  by  gravity  or 
any  other  suitable  mean'-.  A  pipe  conveys  the  vaporised 
hydrocarbon  downward  to  the  first  mixing  chamber,  which 
ts  of  a  conical  or  bell  mouthed  piece  of  pipe.  This, 
ia  turn,  leadi  to  one  end,  also  bell-mouthed,  of  an  inverted 
siphon  tube  forming  a  second  mixing  chamber.  The  pipe 
from  the  vaporising  chamber  enters  the  wider  end  of  the 
first  mixing  chamber  for  a    short    distance,   leaving  an 

annular  space  between  the  two,  through  which  air  is  sucked 

in  by  the  hydrocarbon   rapoui  passing  through  the  tube 

into  the  fir-t  mixing   chamber.     The   same    happens    at   the 

point  where  the  smaller  end  of  the  flrsf  mixing  chamber 
enten  the  bell  mouth  of  the  second  one.  The  other  end  of 
the  inverted  siphon  forming  the  latter,  passes  into  a  flat 
cylindrical  box, in  which  the  vaporising  chamber  is  situated. 
The  upper  surface  of  this  box  is  perforated  in  a  initable 
manner  to  allow  the  vaporised  hydrocarbon  and  the  air, 

which  has   been    sacked  in    and    intimately  mixed    with  it  in 
■■    tbrongh    the    mixing    chambers,    to    burn    in   a 
-cries  of  jets,  when    ignited. 

To  enable  the  apparatus  to  be  used  as  a  source  of  light,  a 
perforated  hood,  oi    mantle,  formed  of  magnesinm  sla 


other  suitable  material,  is  placed  over  the  jets.  This 
mantle  is  rendered  incandescent  by  the  burning  jets,  and 
furnishes  the  required  light.  A  chimney  of  mica  or  other 
suitable  material  may  be  used  when  the  apparatus  is  so 
employed. — It.  B.  P. 

Improvements  in  or  relating  to  Coke-Ovens.  A.  J.  Boult, 
London.  From  F.  J.  Collin,  Dortmund,  Germany. 
Eng.  Pat.  12,467,  June  27,  1894. 

Tins  invention  relates  to  an  improved  method  of  construct- 
ing coke-ovens,  such  as  are  described  in  Eng.  Pat.  1205, 
1893  (this  Jonrnal,  1893,  746).  The  improvements 
consist  in  the  arrangement  of  parallel  flues,  two  by  two,  in 
such  a  manner  that  they  pass  separately,  without  any  parti- 
tion, through  the  wall  of  the  oven,  so  that  the  gases  mingle 
together  only  in  the  channels  below  the  oven  wails,  thus 
heating  conjointly  the  hearths  of  two  adjacent  ovens.  A 
damper  is  fitted  to  control  the  admission  of  gas  into  the 
lower  end  of  the  upper  wall  flues.  A  second  improvement 
consists  in  arranging  the  horizontal  and  vertical  wall  flues 
in  such  a  manner  that  the  middle  wall  of  the  oven  contains 
only  vertical  channels,  whilst  the  two  outer  end  walls  have 
only  horizontal  channels  in  them,  or  only  one  upper  and 
one  lower  horizontal  channel  connected  to  each  other  by- 
vertical  heating  chambers.  The  oven  is  adapted  either  for 
making  coke  alone,  or  for  also  producing  tar  and  ammonia. 

— It,  B.  P. 

Improvements  in  and  relating  to  Regenerative  and  other 
Furnaces.  S.  M.  Trapp,  Maywood,  co.  Cook,  111.,  U.S.A. 
Eng.  Pat.  13,761,  July  17,  1894. 

Tiik  object  of  this  invention  is  to  enable  furnaces  to  be 
heated  by  the  combustion  of  gas  produced  from  oil,  in  such 
a  manner  that  heat  which  would  otherwise  be  lost  is  utilised. 
Fig.  1  illustrates  its  application  to  a  steam  generator. 
Steam,  from  the  generator  itself,  is  superheated  in  the  coil 
a,  by  the  waste  products  of  combustion,  and  then  passes  to 
the  mixing  chamber  a1,  where  it  mingles  with  the  oil  issuing 
from  a:i.  The  mixing  chamber  divides  into  two  branches, 
which  enter  the  fire-box.  The  mixed  jet  of  oil  and  steam 
strikes  against  highly  heated  hollow  cylinders  b,  which  are 
made  of  refractory  material,  and  arranged  between  two 
plates,  b[  and  b-,  also  of  refractory  material.  Making  the 
cylinders  b  hollow  serves  a  double  purpose  :  firstly,  the  air 
entering  the  fire-box  passes  through  them,  and  is  thereby 
highly  heated  ;  and,  secondly,  this  flow  of  air  through  them 
prevents  them  being  burnt  out.  The  products  of  combus- 
tion, after  having  passed  round  the  cylinders  b,  flow  through 
the  checker-work  c,  which  absorbs  heat  and  conducts  it  to 
the  boiler.  Fig.  2  shows  the  application  of  this  invention 
to  a  hearth  furnace.  The  regenerating  chambers  <l,  d3,  may 
be  put  in  communication  with  the  smoke  stack  or  the 
external  air,  whilst  d\  d-,  may  be  sealed  or  thrown  open  to 
the  stack  ;  all  four  communicate  with  the  hearth,      h  and  /<' 

Fig  l. 


ii.    tin-  steam  superheaters,  concentric  with  which  are  the 

mixing  chambei     A  .If.      In     the    latter    the    oil    and    steam 
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duoto  meet  to  produce  a  apray.  Thu  chamber  d  is  opened 
to  the  air,./  and  <l'  opened  to  the  stack,  and  d1  bi  iled. 
The  left-hand  oil  apparatus  A    ti  started,  and  the  mixed 

Pig.  2. 


iMi'itovK.n  Regenerative  Furnace. 

spray  of  oil  and  steam  from  it  passes  upwards  through  the 
heated  checker-work,  where  it  is  converted  into  pas.  The 
latter  enters  the  hearth,  where,  meeting  heated  air  from  the 
chamber  d,  it  burns.  The  products  of  combustion  puss 
first  through  the  chamher  rf2  and  heat  the  checker-work 
therein,  and  then  round  the  superheater.  At  the  end  of  a 
run  the  action  is  of  course  reversed. — R.  B.  P. 


Improvements   in    Self-generating    Oil-Gas  Burners   and 

Furnans  applicable  for  Lighting  or  Heating  Purposes. 

,].  Johnston,  Dundee.'    Eng.  Pat.  17,623,  September  17, 

1894. 

In  this  apparatus  oil  is  poured  into  a  cylinder  containing 

a  valved  spring  piston  by  which  the  oil  is  forced  through 

a  needle-valve  and  into  a  descending  coiled  tube  carrying 

the  Jet.     To  start  the  fire  a  little  oil  is  forced  through  the 

jet  and  allowed  to  fall  on  the  bottom  of  the  containing 

vessel,  where  it  is  lighted  and  begins  to  heat  the  jet  and 

coil,  so  that  in  a  short  time  the  oil  in  these  is  vaporised 

and  issues  from  the  jet  as  a  gas.     Above  the  flame  is  fixed 

a  furnace  in  which  soldering  bolts,  &c.  may  he  heated,  and 

the  whole  is  in  a  portable  form. — C.  S. 


Improvements  in  Illuminating  Apparatus  for  Burning  the 

Vapour  of  Mineral  Oil.     La  Compagnie  Internationale 

pour  l'Exploitation  des  procedes  Adolphe  Seigle,  Lyons, 

France.     Eng.  Pat.  18,679,  October  2,  1894. 

Tins   patent  claims  important  constructions  modifying  the 

large  portable  hydrocarbon  burners  used  for  supplying  light 

during  engineering  operations,  &c.  carried  on  by  night. 

In  most  existing  apparatus  the  oil  reservoir  serves  as  a 
base  and  the  burner  is  carried  at  the  top  of  a  long  vertical 
pipe,  and  for  lighting,  cleaning,  or  adjustment  purposes 
can  only  be  reached  by  means  of  step6  arranged  along  a 
stay,  or  by  having  the  vertical  pipe  jointed  at  some  point, 
so  that  it  can  be  bent  down,  or  by  constructing  it  with 
telescopic  joints. 

To  avoid  these  inconvenient  arrangements  the  inventor 
provides  the  reservoir  with  trunnions  resting  in  a  frame, 
so  that  at  will  the  reservoir  may  be  tipped  into  an  inclined 
position,  thus  bringing  the  burner  within  easy  reach.  The 
frame  may  be  mounted  on  rollers,  for  convenience  of  trans- 
port. Inside  the  reservoir  the  vertical  tube  is  continued 
by  a  flexible  metal  tube  ending  with  a  heavy  leaden  ring, 
so  that  its  end  is  always  kept  under  the  surface  of  the 
liquid,  whatever  the  position  to  which  the  reservoir  may 
have  been  tipped  — E.  R.  B. 


Improvements  in  Atmospheric  (las  Burners.  T.  Fletcher, 
warrington,  W.  Russell,  Pendleton,  and  Fletcher, 
Bussell,  and  Co.,  Warrington.  Eng.  Pat  18,896, 
October  .'.,  1894. 

Tin:  improvement  consists  in  the  interposition,  in  the  tube 
lying  between  the  mixing  tube  and  the  burner  nozzles,  of 
a  partition  or  diaphragm  perforated  by  slits  of  about  one- 
Bixteentb  of  an  inch  in  diameter.  The  diaphragm  may  be 
either  directly  below  the  noz/les  or  at  a  distance  from  them 
in  order  to  prevent  the  slits  becoming  clogged  by  falling 
dirt.  This  arrangement  forms  a  safety  chamber,  preventing 
"  lighting  back  "  and  the  explosions  that  are  likely  to  occur 
on  lighting  and  extinguishing  the  burner. — ('.  S. 


An  Improved  Mantle  for  Incandescent  Gas  Lamps. 
M.  Epstein,  Stolberg,  Germany.  Eng.  Pat.  19, HM, 
October  18,  1894. 

A  cylinder  for  gas  glow-lights  of  fluted  glass  rods  of  star 
section,  fixed  side  by  side  perpendicularly  in  a  frame,  the 
rlutings  thereby  gearing  in  one  another  like  the  teeth  of 
cogwheels,  so  as  to  form  a  circular  shell  surrounding  the 
glow-light. — C.  S. 


A  New  or  Improved  Process  /or  Manufacturing  Bodies 
which  are  to  be  raised  to  Incandescence.  O.  Tiegs,  Berlin. 
Eng.  Pat.  20,735,  October  30,  1894. 
Lime  or  calcium  carbonate  is  dissolved  in  hydrochloric  or 
other  suitable  acid,  and  ammonia  may  be  added  to  the 
solution,  which  is  used,  either  in  a  saturated  state  or  some- 
what diluted,  to  impregnate  suitable  absorbent  materials, 
which  are  then  calcined  or  burned ;  after  which  treatment 
they  are  capable  of"  assuming  a  high  state  of  incandescence 
and  giving  an  intense  white  light."  The  light  may  be 
coloured  by  the  addition  of  suitable  salts. — E.  S. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Bitumen  from  Park  Count//,  Montana.     W.  C.  Day  and 
A.  P.  Bryant.     J.  Franklin  1.  138,  149—152. 

The  sample  examined  was  of  a  brownish-black  colour, 
liquid  enough  to  flow  very  slowly  at  ordinary  temperature, 
and  possessed  a  pronounced  and  unpleasant  odour.  The 
following  is  the  result  of  the  analysis  and  also  that  of  a 
sample  of  Trinidad  asphalt  for  comparison  : — 


Water.... 
Carbon .... 
Hydrogen . 
Oxygen  . . . 
Nitrogen.. 
Sulphur, . . 
Asli 


85-89 

11MIG 

0*56 

•  • 

2-4!) 


100-00 


(i-7c 

79-81 

9-29 

0-02t 

Trace. 

2-83 

0T,9 

100-00 


*  Boweii,  analyst. 


t  By  difference, 


The  above  figures  are  only  approximately  comparable , 
since  those  for  the  Trinidad  material  are  calculated  on  the 
pure    and    dry   asphalt,   exclusive    of   earthy   and   foreign 
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organic  matter.  The  sample  contained  95  '00  per  cent,  of 
bitumen  soluble  in  carbon  bisulphide,  4'99  per  cent,  of 
foreign  organic  matter  (fragments  of  birds'  feathers,  leaves, 
insects,  &c.),  and  0  •  276  per  cent,  of  material  insoluble  in 
carbon  bisulphide.  The  portion  soluble  in  OS.,  was  treated 
with  gasoline,  and  the  percentage  of  petrolene,  amounting 
to  80-0(),  was  thus  determined.  Of  the  sample,  0*74  grm. 
was  distilled  from  a  flask  by  the  direct  heat  of  a  Bunsen 
flame  ;  considerable  frothing  took  place  until  the  tempera- 
ture reached  98Q  ('.  (the  thermometer  being  placed  with 
the  bulb  in  the  vapour),  and  2,250  cc.  of  gas  were  given  off. 
The  distillates  obtained  were  as  follows  : — 

Gta 

Between  ;>v  andliO'C 8*7B 

110°    „    170°  C 2*8 

W0°     „    22o°C 8-75 

„       236°  and  limit  of  thermometer 83*6 

Between  98°  C.  and  225  C.  only  1,000  cc.  of  gas  were  given 
off,  but  with  the  last  fraction  a  considerable  increase  in  the 
evolution  took  place,  amounting  to  2,500  cc,  thus  making 
a  total  yield  of  5,750  cc.  This  gas  on  burning  proved  to 
be  a  good  illuminant.  A  number  of  tests  for  aromatic 
hydrocarbons  yielded  negative  results. — S.  P.  K. 


Notes  on  the  Distillation  of  Coal-Tar .     H.  Kohler.     Zeits. 
angew.  Chem.  1894,  513—516. 

1.  Causes  and  Prevention  of  Corrosion  in  Tar  Stills. — It 
is  well  known  that  wrought-iron  stills  corrode  mostly  in  the 
upper  parts,  where  they  do  not  come  in  contact  with  the 
tar,  but  are  exposed  to  the  action  of  the  distillation  products. 
When  the  interior  of  a  tar  still,  which  has  been  worked 
for  several  years,  is  subjected  to  close  examination,  it  will 
be  found  that  up  to  the  height  of  the  usual  charging  line,  but 
little  action,  if  any,  has  taken  place  ;  the  dome,  however,  will 
have  suffered  considerably,  more  especially  at  the  points 
where  the  mountings  have  been  riveted  to  the  top.  The 
iron  being  more  exposed  in  those  parts,  condensation  of  the 
vapours  takes  place,  the  resulting  liquid  flowing  down  the 
walls  of  the  still.  The  corrosion  of  the  iron  is  therefore  not 
due  so  much  to  the  impingement  of  the  vapours  as  to 
the  passage  of  the  condensed  liquid.  The  same  destructive 
action  is  noticeable  in  wrought-iron  condensing  worms,  the 
distillate,  as  it  flows  down  the  condenser  gradually  cutting  a 
groove  into  the  iron,  extei-dirig  along  the  entire  length  of  the 
worm.  From  the  nature  of  this  groove,  which  was  found  to 
resemble  a  quill  in  size,  it  is  inferred  that  the  corrosion  is 
mainly  brought  about  by  the  "first  runnings"  fraction, 
which  comes  over  in  a  very  thin  stream.  As  the  distillation 
of  the  tar  proceeds,  the  fulness  of  the  stream  increases,  BO 
that  if  the  grooving  were  due  to  higher  boiling  fraction-  it 
would  require  to  be  of  larger  dimension-.  This  new  is 
ngthened  by  the  condition  in  which  the  stills  and 
conden-  I  for  the    redistillation  of  the  heavier  oil-, 

i-.y.  anthracene  oil,  are  found.  These,  after  many  year-' 
working,  fail  to  -how  signs  of  corrosion  to  any  appreciable 
extent.      A-   farther    proof    of   the    correctness    of    this 

assumption  the  author  mentions  the  following  incident  :  — 
Two  horizontal  stills  of  similar  origin,  each  holding  a  charge 
of  125  hectolitres,  were  worked  for  five  year-.  One  was  rued 
for  the  distillation  of  tar  down  to  pitch  and  the  other  for 
the  dehydration  of  t;ir  for  a  special  purpose.  Although  the 
bottom  plate-  of  the  former  required  certain  repairs  dm 
this   period,  the  latter    stood  well  during  the  whole   tinn  ; 

Idenly,  however,  the  top  seams  began  to  leak  to  such  an 
tattt  -it  a-  t  ,  page  of  the  still.     It  was 

then  found  that  the  thickness  of  the  dome  plates  had  hen 
rfilnsrfl  from  12  mm.  to  8  mm.    The  rivets  had  apparently 
suffered,  bat  on  eloi  aination  it  was  discori  red 

that  the  corrosion  of  the  rivet   beads  bad  gone  on  in  the 

ae  proportion   as  that  of  the  plate-,  the  action  having 

proceeded  with  inch  regularity  as  to  retain  the  ihapeof  the 

/   l  ). 

-.it  bktek  aim  •  •  to  I  mm.  thick  had  been  deposited  on 

the  corroded  plati  -      On  ignition  in  a  platinum  crucible   it 

burnt    with  flame,  emitting    >    pitchy  odour,  and 


leaving  a  large  dark-coloured  residue  which  was  found  to 
consist  of  ferric  oxide  and  a  small  quantity  of  carbon.  On 
extracting  the  original  substance  with  hot  benzene  and 
dissolving  the  residue  in  dilute  hydrochloric  acid,  a  greeni-h- 
vellow  solution  was  obtained,  from  which  ammonia  separated 


Fig.  1. 


V 


a  blackish-brown  precipitate,  whilst  potassium  ferrieyanide 
and  ferrocyanide  gave  bluish-green  and  deep  blue  precipitates 
respectively.  The  substance  would  therefore  appear  to  be 
a  ferrosoferric  oxide  present  in  the  form  of  an  easily  soluble 
hydrate.     Analysis  gave  the  following  numbers  : — 

Moisture  and  tar  constituents  soluble  in  benzene. . . .     1S*1C 

Free  carbon 42*15 

Fe304.H2Q 89*40 


99-71 


The  first  runnings  obtained  in  the  distillation  of  tar 
consist  of  light  oils  and  ammoniacal  water.  The  former 
contain  aromatic  hydrocarbons,  phenols,  and  organic  bases, 
all  of  which  are  known  to  exercise  no  corrosive  action  on 
iron.  It  is,  however,  different  with  the  ammoniacal  water. 
This  contains,  besides  ammonia,  hydrogen  sulphide  and 
carbonic  anhydride,  which  are  all  capable  of  dissolving  iron. 
The  external  appearance  of  the  ammoniacal  water  affords 
additional  proof  of  the  fact  that  to  its  presence  must  be 
ascribed  the  chief  cause  of  the  corrosion.  The  red 
coloration  of  the  liquor,  which  increases  in  intensity  with 
the  progress  of  the  distillation,  is  undoubtedly  due  to 
interaction  of  dissolved  ferric  oxide  and  ammonium  thio- 
cyanate,  which  latter  passes  over  with  the-  aqueous  vapour. 

In  dealing  with  the  methods  of  preventing  this  corrosive 
action,  the  first  thought  which  suggests  itself  is  the 
dehydration  of  the  tar  prior  to  its  introduction  into  the  still. 
This  operation  is,  however,  attended  with  practical  difficulties 
not  easily  surmounted,  especially  in  the  case  of  some  kind- 
of  tar,  and  it  was  therefore  -ought  to  adopt  means  to 
prevent  the  distillate  from  flowing  down  the  walls  of  the 
stills.  Attempts  made  in  this  direction  have  given  highly 
satisfactory  results.  Instead  of  riveting  the  (barging  pipe 
and  other  connections  to  the  external  part  of  the  dome,  tin 
author  proposes  to  allow  the  pipe  to  enter  the  still  to  a 
depth  of  about  15  cm.,  as  shown  in  the  annexed  Fig.  No.  2. 
He  also  recommends  protecting  all  mountings  with  a 
suitable  non-conducting  covering. 

Fig.  2. 

cW^in^  pipe. 


oVer  "oW 


2.  Spontaneous   Ignition    m    the    Manufactun    "/'  Dis- 
infecting Powdei  which  are  Known  in 
commerce  a-  carbolate  of  lime,  are   prepared  by  mixing 
slaked  lime  with  erode  carbolic  acid.oi  carbolic  oil.    They 
manufactured  on  a  lar^e   -cab    in  tar  distilleries  b) 
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slaking  lime  with  one  third  its  w<  ight  <>f  water  and  tr<  ating 
the  resulting  powder  with  crude  carbolic  acid.  The  mixture 
i-  then  passed  through  a  sieve.  It  represents  ;i  dirty  brown 
powder,  which,  after  Btoring  for  Borne  time,  assumesa 
bright  red  colour,  due  to  the  formation  of  corallin. 
UthougL  the  red  coloui  is  insisted  npon  in  most  contracts 
foi  the  aale  of  the  powder,  il  U  of  little  value  as  indicating 
the  dwinfecting  properties  of  the  same.  The  reddening  or 
the  powder  cannot,  however,  always  be  relied  upon,  and  for 
ihis  reason  colouring  matters  are  frequently  added.  It  is 
also  knownbytar  distillers  that  the  formation  of  tin.- red 
colour  is  facilitated  by  treating  the  slaked  Lime  whilst  hot 
with  carbolic  acid.  '  The  author  lias  prepared  large 
quantities  of  disinfecting  powders  in  this  way,  but  on  a 
I.  cent  occasion  it  was  noticed  that  a  miss  of  powder  which 
bad  bet  n  Btored  Cor  16  hours,  was  still  Bending  out  clouds 
ol  Bteam  as  freely  as  at  the  commencement  of  its  pre- 
paration. On  turning  the  mass  over  it  suddenly  took  fire. 
The  bottom  and  sides  <>f  the  wooden  box  in  which  it  was 
kept,  had  been  charred  to  a  considerable  extent.  It  is  very 
probable  that  but  for  the  discovery  of  this  incident  a  fire 
might  have  resulted,  the  cause  of  which  it  would  have  been 
impossible  to  explain. —  I).  B. 


The  Employment  of  Quicklime  as  a  Substitute  for  Caustic 
Soda  in  the  Refining  of  Kerosene.     Chem.  Zeit.  18,  1424. 

Qi  n  m.imk  having  recently  been  used  instead  of  caustic 
soda  in  the  refining  of  burning  oil  at  several  Baku  refineries, 
the  question  of  its  economy  and  suitability  was  raised  and 
relegated  to  a  special  commission,  which  reported  that  of 
the  two  methods  of  applying  the  quicklime  practised  in 
Baku,  that  of  treating  the  distillate  with  this  substance 
before  the  addition  of  sulphuric  acid  is  unadvisable  as 
entailing  a  waste  of  reagents  and  deteriorating  the  quality  of 
the  oil.  The  alternative  method  is  to  mix  the  lime — which 
has  been  brought  into  a  finely-divided  state  by  careful 
slaking — with  the  distillate,  after  removal  of  the  "  sludge 
acid,"  in  an  agitator  in  quantities  varying  between  3  per 
cent,  in  the  dry  summer  months  and  5  per  cent,  in  winter. 
This  difference,  attributed  to  the  varying  percentage  of 
moisture  in  the  lime,  probably  depends  more  on  the  tem- 
perature, as  the  amount  of  moisture  is  affected  rather  by 
the  manner  of  slaking  and  length  of  storage  than  by  the 
atmospheric  conditions  prevailing  at  the  time  of  using. 
Unfortunately,  owing  to  the  scarcity  of  fresh  water,  the  oil 
is  not  washed  between  the  acid  and  alkali  treatments,  except 
by  Xobel,  who  brings  water  as  retnrn  freight  in  his  tank 
steamers. 

The  lime,  being  less  effective  towards  the  kerosene  acids, 
requires  more  time  than  caustic  soda,  the  soaps  taking  two 
or  three  days  to  subside,  and  about  0-05  per  cent,  of  caustic 
soda  must  be  added  to  ensure  their  complete  removal,  or  an 
inferior  burning  oil  of  bad  colour  results.  One  member  of 
the  commission,  referring  to  the  researches  of  Lissenko  and 
others  on  the  insolubility  of  these  lime  soaps,  attributes  this 
unfavourable  effect  to  dissolved  quicklime  itself. 

The  only  saving  appears  to  be  in  the  reduction  of  the 
cost  of  the  reagent  per  poud  of  petroleum  from  3  roubles 
(for  72  per  cent.  XaHO)  to  about  0-  29  kopeck.  The  draw- 
backs are  :  increased  difficulty  of  manipulation,  diminished 
production  both  in  point  of  time  and  absolute  percentage  of 
oil,  the  loss  of  burning  oil  being,  as  nearly  as  can  be  ascer- 
tained, 5  per  cent.,  compared  with  2^  per  cent,  lost  by  the 
soda  process.  The  commission  therefore  concluded  that 
the  use  of  lime  is  scarcely  suitable  for  the  conditions 
at  present  obtaining  in  Baku. — C.  S. 


Disinfecting    Value  of  Pine-Tar.     W.  Adolphi.     Pharm. 
Zeit.  1894,  39,  429. 

See  under  XVIII.  C,  page  57. 


Testing   So-called  Prepared    Tar.     Q.    Lunge. 
angew.  Chem.  1894, 15,  450. 

See  under  XXIII.,  page  7 7 . 


Zeits.  f. 


PATENTS. 

Improvement*  in  the  Treatment  of  Tar,  and  in  obtaining 
Useful  Products  therefrom.  J.  11.  W.  Btringfellow, 
London.      Eng.  Pat.  730,  January   12,  1894. 

Tiik  tar,  suv,  i  ton  weight  to  be  treated,  is  put  into  a 
suitable  vessel  and  about  1  per  cent,  of  an  alkali  or  other 
saponifying  agent  is  then  added  and  the  compound  well 
mixed  with  1  ton  of  water.  Before  the  w titer  has  time  to 
separate  from  the  tar,  about  one-fifth  of  a  ton  of  petroleum 
oil  of  sp.  gr.  0-820  is  added  and  slowly  stirred  into  tin'  tarry 
compound  until  the  free  oil  becomes  of  a  reddish  colour. 
It  will  then  he  found  that  the  compound  has  been  separated 
into  three  parts,  namely: — (1)  A  red  oil}' extract  of  light 
gravity,  not  miscible  in  water;  (2)  a  substance  of  soft 
unctuous  pitch,  containing  some  water  and  resembling 
Stockholm  pitch  in  appearance  and  general  characteristics  ; 
and  (3)  a  discoloured  watery  liquor.  While  the  separating 
action  is  progressing,  the  light  oily  extract  and  the  water 
can  he  drawn  from  the  vessel,  so  as  to  promote  the  exuda- 
tion from  the  pitch  which  remains  in  the  vessel.  After  a 
certain  point  of  separation  has  been  attained,  the  exudation 
of  oil  from  the  pitch  proceeds  very  slowly,  and,  moreover, 
the  last  oily  extract  appears'  to  be  of  a  heavier  character  ; 
hence  it  is  desirable  to  draw  off  the  liquid  after  the  stage  of 
rapid  separation  has  terminated  and  then  again  after  the 
slow  stage  has  ended.  The  pitch  is  now  removed  to  a  press 
to  express  as  much  free  oil  and  water  remaining  in 
mechanical  suspension  as  may  be  desired.  If  the  com- 
pound of  tar,  water,  and  oil  is  taken  directly  after  mixing 
and  before  separation  has  begun,  it  majr  be  thoroughly 
mixed  with  an  earth}-  matter  consisting  of  1  ton  of  dried 
powdered  clay  and  4  cwt.  of  dry  powdered  lime,  to  form  an 
asphalt  corresponding  approximately  to  the  natural  asphalt 
used  for  paving  and  other  purposes.  The  selid  residuum 
may  also  be  pressed  into  blocks  and  used  as  fuel,  for  gas- 
making  or  for  firing  and  other  purposes.  As  these  solid 
compounds  contain  all  the  benzene  and  naphtha  of  the  tar, 
it  desired,  a  proportion  of  the  volatile  matters  may  be 
driven  off  by  heat  in  the  usual  manner.  The  red  liquor 
may  he  treated  in  stills  in  the  usual  way  to  obtain  the 
various  constituents. — D.  B. 


Disinfecting    Action    of    Gnaiacol.     J.    Kuprianow. 
Centralbl.  f.  Bakteriol.  1894, 15,  933  and  981. 

See  under  XVIII.  C,  page  57. 


Improvements  relating  to  the  Carbonising  of  Wood  for  the 
Production  of  Charcoal  and  in  the  Utilisation  of  the 
Products  given  off  in  the  Process  of  Carbonisation. 
T.   Hill  Jones,    London.     Eng.   Pat.    1485,  January  23, 

1894. 

It  is  proposed  to  conduct  the  carbonising  process,  to  save 
cost  of  carriage  of  the  wood,  at,  or  in  proximity  to,  the  site 
of  growth  of  the  timber.  The  wood  to  be  carbonised  is 
stacked  in  heaps  or  mounts,  covered  with  turf,  and  generally 
plastered  over  externally  with  a  mixture  of  earth  and 
charcoal  dust.  The  heap  is  surrounded  with  a  metal  casing, 
which  for  the  convenience  or  portability  for  transmission 
from  place  to  place,  is  constructed  in  separate  pieces,  so  that 
it  may  be  readily  put  together  on  the  spot.  Openings  are 
formed  in  the  turf  cover  for  the  essape  of  the  vapours  into 
the  intersticial  space  formed  by  the  metal  casing.  The 
latter  is  provided  with  an  outlet  for  conducting  the  vapours 
given  off  during  carbonisation  to  a  still  head  and  thence  to 
suitable  condensing  vessels.  The  stacks  of  wood  may  also 
be  carbonised  within  a  casing  of  brickwork.  Inspection 
tuhes  may  also  be  inserted  to  ascertain  the  progress  of 
carbonisation.  By  the  above  mode  of  procedure  the  utili- 
sation of  the  products  given  off  during  the  process  of 
carbonisation  is  said  to  be  secured  without  impairing  the 
quality  of  the  residual  charcoal,  the  fuel  value  of  which  is 
materially  depreciated  when  the  carbonisation  is  carried  on 
in  retorts. — D.  B. 


Jan.  SI,  1893.] 
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17 -COLOURING  MATTERS  AND  DYES. 

The  Atomic  Grouping    which   distinguishes   the  Colourless 
from  the   Coloured  Derivatives   of  Di-  and    Triphenyl- 
methane.     A.  Rosenstiehl.      Boll.   Soc.  Ind.   Mulhouse, 
1894,  181—200. 

In  1888  V.  von  Richter  observed  that  certain  nitro  and 
other  derivatives  of  diphenylmethane,  which  are  themselves 
colourless,  form  coloured  sodium  salts.  He  concluded  that 
the  condition  for  colour  is  the  union  of  the  acid  group 
C6H4XO.>  and  the  metallic  radical  to  the  carbon  atom  of  the 
same  methane  nucleus.  The  author,  considering  von 
Richter's  conclusions  to  be  capable  of  much  wider  applica- 
tion, has  experimented  with  a  large  number  of  di-  and 
triphenylmethane  derivatives.  In  attempting  to  define  the 
conditions  which  determine  coloration  he  was  at  first 
baffled  by  a  number  of  apparent  exceptions,  e.g.,  acid 
magenta,  in  which  all  the  four  groups  united  to  the  central 
carbon,  are  of  an  acid  nature.  He  is  able  at  last,  however, 
to  formulate  these  conditions,  and  to  the  laws  as  here  laid 
down,  he  has  as  yet  met  with  no  real  exception.  The 
coloured  and  colourless  derivatives  have  two  characteristics 
in  common,  and  the  former  are  differentiated  from  the 
latter  by  a  third  characteristic.  The  points  of  resemblance 
are  ;  ( 1 )  of  the  f ou  r  valencies  of  the  central  carbon ,  not  more 
than  three  can  be  satisfied  by  phenyl  ;  (2)  of  the  two  or 
three  phenyl  groups,  one  at  least,  more  ofteji  two,  is 
substituted  in  the  para  position  with  respect  to  the  central 
carbon.  The  point  of  difference  is  :  (3)  when  the  radical  in 
the  para  position  possesses  a  similar  chemical  function  to 
that  satisfying  the  fourth  valency  of  the  central  carbon 
(e.g.,  two  OH  groups),  the  compound  is  colourless  ;  when 
these  two  radicals  are  of  opposite  functions  (e.g.,  an  acid 
and  a  basic  group  such  as  OH  and  NH3)  the  compound 
possesses  colour,  and  this  is  the  case  whatever  groups  are 
substituted  further  for  hydrogen  in  the  phenyl. —  R.  T3.  B. 


/ 


N(CH3)3 


'  ,,H,      s.s: ).H 


Nil. 


in  pretence  of  tertiary  amines. 
methylene  blue — 


CI.N(<  il  j<    ll  /      >C,H,H(CHa) 


*/ 


II. 


011 1 


(  l.:  -    il./'   ^>C,,ll:i.\7Mi    .. 


or 


Some  Derivatives  of  the  Series  of  Oxazines  and  Eurhodines. 
('.  Lauth.     Bull'.  Soc.  Ind.  Mulhouse,  1894,  203—  206. 

Since  the  classic  researches  of  Bernthsen  on  the  colouring 
matters  containing  sulphur,  discovered  by  the  author  in 
1876,  these  bodies  have  been  prepared  by  the  oxidation  of 
the  sulphonated  mercaptan  of  amidodimethylaniline — 


Tims,  with  dimcthylaniline, 


Cl.X(CH,)i.C,,H  /       >C,H,N(I   II 

.its. 
In  the  present  case  fand  starting  from  nitrosodi- 
methylaniline  hydrochloride)  dimethylaniline  was  replaced 
by  dimethyl-  or  dJ-ethylmetamidopbcDol,  to  obtain,  if 
pe  rible,  a  hydroxylated  methylene  bine,  or  to  discover  which 
of  the  three  following  bodies  would  be  produced  :  — 

I. 


III. 


Cl.N(ClI:i),C0II:i  <       >CGH,N(CH;1).,. 

The  body  actually  obtained  from  di-ethylmetamidophenol 
is  a  bluish-violet  colouring  matter,  fairly  soluble  in  water  and 
alcohol,  less  soluble  in  alkalis  with  a  red-violet  colour.  Its 
solution  in  concentrated  sulphuric  acid  is  red-violet,  in  con- 
centrated hydrochloric  acid,  olive-green,  and  in  dilute  acids 
blue.  It  dyes  wool,  silk,  and  tannin-mordanted  cotton  a 
bluish-violet  colour.  It  is  found  to  contain  no  sulphur,  and 
therefore  does  not  belong  to  the  thionines,  but  is  probably 
an  oxazine  corresponding  to  formula  (III.)  above.  That  the 
substance  is  an  oxazine  is  made  still  more  probable  by  the 
following  facts  : — When  one  molecule  of  metamidodimethyl- 
aniline  is  oxidised  in  presence  of  one  molecule  of  the 
sulphonated  mercaptan  of  paramidodimethylaniline,  and 
after  half  an  hour's  boiling  the  product  of  the  reaction  is 
extracted  with  very  weak  soda,  a  red  solution  is  obtained, 
and  from  this,  on  precipitation  with  common  salt  and  zinc 
chloride,  a  red-violet  colouring  matter  possessing  the 
characteristic  properties  of  the  eurhodiues.  With  IIC1  it 
gives  a  blue,  with  H2S04  a  green  solution,  both  restored  to 
red  by  dilution  ;  its  aqueous  solution  is  not  changed  by 
ammonia.  Doubtless  the  body  is  a  tetramethylated 
eurhodine,  and  the  reaction  giving  rise  to  it,  analogous  to 
that  producing  the  oxazine,  is  the  following  : — 


/ 


N(CH3^)2 


/ 


C6H3^-S.S03H  +  C6H4^ 


N(CH3)2 

NH, 


+  O.,  = 


NH, 


N(CH3)AH3  <    I    >  C0H3N'(CH3),  +  1I..S  +  lf,S04  +  II20. 

Since  the  oxazine  first  described  contains  no  sulphur,  it 
was  sought  to  prepare  the  same  compound  by  the  simple 
oxidation  of  a  mixture  of  amidodimethylaniline  and  di- 
ethylamidopheuol.  The  product,  however,  is  a  substance 
readily  soluble  in  alkalis,  very  sensitive  to  acids,  and 
decomposed  by  boiling  water,  with  the  formation  of  a  red 
compound.  On  boiling  with  aniline  acetate  and  potassium 
bichromate,  il  yields  a  safranine,  and  must  therefore  be  an 
indamine  of  the  formula — 

Cl.N(CH,).,.C6H4.N.C6H,.N(C2H,)„.OH 
I  '  I 


The  reactions  by  which  the  oxazine  is  produced  are  now 
clear.  The  first  product  of  oxidation  is  a  tliio  sulphonated 
indamine,  and,  on  boiling  with  water,  the  group  S.S03H  is 
eliminated,  thus  : — 


C'l\(riI3/),(S.S().1H)Cr)H,.NCaH;iN(Con,)/)H  +  Hs0  =■ 
CIN(CH3)j.C«II,<       >  CcIi3N(CH,)2  +  H..S  +  ILSt  >.,. 

xo/ 

—  If.  B.  !!. 


The  Manufacture  of  Orthonitr aniline.    .J.  Pokorny,     Hull. 

Soc.  Ind'.    Mulliotisc,  1894,280—284. 

I  in.  preparation  <>f  orthonitraniline — 

C,,II.NH2.NO,[NH,:  NO,      1:2] 
has   hitherto  been  a  difficult    and   extremely   costly  process, 

iIk-  only  lonree  of  this  product  being  the  small  quantities 
obtained  during  various  operations  which  yield  para 
aitraniline  [  Ml  .  N't.  :  -  i  Thai,  Noelting  prepares  it 
from  the  mother* liquors  resulting  from  tin-  manufacture  of 
paranitranilint  from  acetanilide.  Nietzki  transforms  acet- 
anilide  into  tin-  oorreeponding  mlphonic  acid  •,  this  product 
nitrated  <\>    "   i\ii  ''1,1111(1  heated  with  H CI  under  pressure, 
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yields  orthonitraniline, bul  in  roiynnaU  quantities  Men 
attempted  it-  preparation  bj  the  action  of  ammonia  <>n 
orthonitrophenol  under  pressure.  All  these  methods  yield 
in.  r  <  i  n  traces  of  the  product,  and  are  not  available  for  Ite 
manufacture  on  the  large  scale  at  a  reasonable  price. 
C.  Turnei  ha  described  (Ber.  1892,  985)  improvements  in 
Nict/ki'-  method,  and  in  the  same  year  two  German 
patents  were  taken  out  by  the  firm  of  Wolfing  for  the 
manufacture  of  orthonitraniline  from  oxamlide. 

The  process  described  below  i-  the  first  by  which  ortho- 
nitranihne  can  be  made  on  the  large  Bcale  at  a  price-  (6  frs. 
per  kilo.)  not  exceeding  that  of  the  paranitranUine  used  n 
the  manufacture  of  colouring  matters.  Briefly,  the  process 
consists  in  nitrating  acetanilide  at  a  nigh  temperature,  and 
separating  the  oitranUines  formed  by  the  difference  of 
dissociation  of  their  salts  by  water,  the  hydrochloride  of 
orthonitraniline  being  more  easily  dissociated  than  that  of 
the  para  compound, 

Several  experiments  were  made  to  ascertain  the  most 
favourable  conditions  for  the  formation  of  the  largest 
DOBsible  quantity  of  orthonitraniline  on  a  commercial  scale. 
The  process  as  finally  improved,  is  as  follows: — 40  kilos,  of 
acetanilide  well  dried  and  ground,  are  dissolved  gradually  in 
80  kilos.  1LS04  at  66°  B.  with  continual  stirring.  The 
temperature  of  the  liquid  rises  rapidly,  but  should  not  be 
allowed  to  exceed  50°  C.  For  nitration,  use  a  mixture  of 
30  kilos,  of  nitric  acid  at  36°— 37°  IS.  aud  40  kilos,  of 
sulphuric  acid  at  66°  B.  Allow  this  mixture  to  flow  slowly 
into  the  solution  of  acetanilide,  maintaining  the  temperature 
;,i  in" — 50°  C.  The  operation  lasts  five  hours.  The  next 
day  pour  into  this  liquid,  which  weighs  about  200  kilos., 
200  litres  of  hot  water.  A  yellowish  precipitate  is  obtained, 
consisting  of  ortho-  and  paranitracetauilide.  To  de-acetylise 
the  mixture,  it  is  heated  directly  by  steam,  or  on  a  water-bath, 
to  complete  solution  of  the  precipitate.  Allow  the  liquid  to 
cool  to  50°  C,  and  pour  it  on  to  200  kilos,  of  ice  with 
constant  stirring.  Orthonitraniline  is  precipitated  and 
easily  obtained  in  a  pure  state  by  filtration,  washing,  pres- 
sing, and  recrystallisation  from  boiling  water. 

The  mother-liquors  containing  the  paranitranUine  are 
precipitated  by  the  addition  of  180  kilos,  of  caustic  soda  at 
30°  B.,  the  temperature  being  kept  below  30°  C.  The 
product  is  purified  in  the  same  way  as  the  ortho  compound. 
The  average  yield  of  dry  products  is  25  per  cent,  of  ortho- 
and  60  per  cent,  of  paranitrauiline.  The  melting  point  of 
the  former  is  71  -5    C,  of  the  latter  147°  C. 

The  de-acetylisation  may  also  be  accomplished  by  means 
of  hydrochloric  acid,  or  with  caustic  soda. — B.  B.  B. 


Process  for  Rendering  the  Basic  Aniline  Colours  soluble 
in  Benzene,  Bisulphide  of  Carbon,  Sfc.  Keimann's 
Fiirber  Zeit.  30,  1894. 

I'm.  colours  for  this  purpose  are,  according  to  Miiller- 
Jacobs,  converted  into  their  resinates,  whilst  Persoz  makes 
use  of  their  oleates  for  blue,  and  of  other  fatty  acids,  or 
ordinary  soap,  for  the  other  colours.  The  latter  method  is 
preferable,  and  when  applied  to  the  production  of  Methylene 
blue  solut-le  in  benzene,  the  following  quantities  are  given  :--- 
Two  solutions  are  prepared,  containing  respectively  32  grms. 
of  white  Marseilles  soap  and  the  same  quantity  of  Methylene 
blue,  so  that  when  mixed  the  bulked  solution  measures  4  litres. 
After  boiling  and  standing  half  an  hour  on  the  water-bath 
the  solution  is  allowed  to  stand  over  night.  The  precipitated 
blue  is  then  collected  on  a  linen  filter,  dried  in  the  air,  and, 
if  necessary,  melted  on  the  water-bath,  the  addition  of  a 
little  oxalic  acid  rendering  it  more  fluid.  The  yield  is  about 
48  grms.  The  method  of  working  up  the  product  may 
have  to  be  modified.  In  some  cases  the  addition  of  a  little 
hydrochloric  acid  is  necessary  to  complete  the  precipitation, 
whilst  another  method  is  to  evaporate  the  solution  com- 
pletely to  dryness.  Colouring  matters  insoluble  or  sparingly 
soluble  in  water  are  ground  up  with  a  small  quantity  of 
spirit  before  being  added  to  the  soap  solution.  According 
to  the  oleate  method,  the  dry  colour  base  is  dissolved  in  an 
alcoholic  solution  of  oleic  acid,  when,  after  distilling  off  the 
alcohol,  the  oleate  soluble  in  benzene  remains  behind.  The 
oleates  of  the  basic  colouring  matters,  when  dry  or  in 
presence    of  water,    are    stable  at    100°   C,    wherea*    in 


benzene  thej  are  decomposed  at  a  temperature  below 
the  boiling  point  of  that  solvent;  induline  is,  however, 
an  exception.  The  writer  of  the  article  is  of  opinion  that 
the  reaction  of  snap  with  the  basic  colouring  matters,  and 
the  solubility  of  the  oleates  in  this  medium,  form  explanations 
of  the  reason  why  these  colours  will  not  stand  soaping,  and 
especially  hot  soaping,  when  not  fixed  with  a  mordant  as 
is  the  case  on  wool.- — T.  A.  L. 


Monotulphonic  Acids  of  Phenyl-fi-miphlhylamine  and  Azo 
Colouring  Matters  therefrom,  B.  Lesser.  Ber.  27,2303 
—2370.  ' 

B*  sulphonating  phenyl-j8-naphthylamine  according  to  Ger. 
Pat.  58,649  (Eng.  Pat.  10,934  of  1889  ;  this  Journal,  1890, 
853),  two  monosulphonic  acids  are  produced  which  have  the 
constitutions  (2.4')  and  (2.1')  CwH6(NHC,Hs)S08H.  The 
same  acids  aro  obtained  by  phenylating  the  corresponding 
/3-naphthylamine  sulphonic  acids  by  heating  them  with 
aniline  in  presence  of  an  acid  (Eng.  Pat.  7887a  of  1892  ; 
this  Journal,  1393,  350).  The  former  of  these  two  acids 
combines  easily  with  diazobenzene  sulphonic  acid  to  form 
a  colouring  matter,  the  sodium  salt  of  which  crystallises 
from  dilute  brine  in  red  needles.  The  free  acid  can  be 
obtained  from  this  by  the  careful  addition  of  hydrochloric 
acid  to  a  cold  solution  of  the  sodium  salt,  when  it  separ- 
ates in  black  needles.  On  boiling  it,  however,  with  hydro- 
chloric acid  it  is  converted  into  phenonaphtha/.ine  sulphonic 
acid —        • 


IK  >3S.Ci0H( 


<    I    >C6H4 


This  substance  crystallises  in  shiny  brown  needles  easily- 
soluble  in  water  and  alcohol,  and  giving  a  red  coloration 
with  sulphuric  acid.  On  fusion  with  potash  the  potassium 
salt  of  the  corresponding  eurhodol  is  obtained  in  greenish 
crystals,  which  dissolve  in  water  to  a  red  solution,  from 
which  acetic  acid  precipitates  the  eurhodol  as  a  flocculent 
brown  precipitate.  The  colouring  matter  of  which  the 
sodium  salt  crystallises  in  red  needles  as  described  above, 
has  the  constitution — 

(2.4'.1).(1,1II.S((',JH5NH)(S03H).N  =  N.C(;H4.S03H(1.4) 
and  yields  on  reduction  with  stannous  chloride  in  hydro- 
chloric acid  solution  the  coi  responding  phenylnaphthylene 
diamine  sulphonic  acid,  of  which  the  sodium  salt  gives  a 
green  coloration  with  ferric  chloride.  Bv  acting  with 
diazobenzene  sulphonic  acid  on  (2.  l')-ph(;nyl"naphthylamine 
sulphonic  acid,  a  colouring  matter  is  also  obtained,  of  which 
the  sodium  salt  crystallises  in  orange-coloured  matted 
needles,  forming  a  bluish-violet  precipitate  of  the  free  acid 
on  the  addition  of  hydrochloric  acid.  On  reduction  with 
stannous  chloride  an  acid  is  obtained  which,  however,  has 
not  the  characteristics  of  an  o-diamine,  since  it  will  not  con- 
dense with  benzil  or  dioxy  tartaric  acid,  nor  does  it  give  the 
green  coloration  with  ferric  chloride.  Further  investiga- 
tion showed  it  to  be  a  substituted  p-diamine  of  the  benzene 
series,  since  it  gave  an  indophenol  when  oxidised  in  a 
neutral  solution  with  potassium  ferricyanide  in  presence  of 
a-naphthol,  and  hence  the  azo  group  of  the  diazobenzene 
sulphonic  acid  must  have  entered  the  benzene  ring  para  to 
the  substituting  naphthylamine  nucleus,  and  the  constitution 
of  the  colouring  matter  is:  — 

(l'.2).C10H„.SO:iH.NHC6H4.X:N.C6H4.SO3H(1.4). 
This  view  received  a  further  confirmation  by  a  comparison 
of  the  colouring  matter  with  phenylamidobenzene  sulphonic 
acid  (Tropaeolin  00),  which  possesses  an  analogous  consti- 
tution. This  apparently  abnormal  behaviour  of  the  (2.1')- 
phenyluaphthylamine  sulphonic  acid  will  be  better  under- 
stood when  it  is  remembered  that  it  is  a  derivative  of  the 
(2.1')-naphthol  sulphonic  acid  (crocein  acid),  which  only 
combines  slowly  with  diazo  compounds,  whilst  the  corres- 
ponding (2.  1') -naphthylamine sulphonic  acid  does  not  form 
an  azo  colouring  matter  at  all,  but  only  a  diazo-amido 
compound. — T.  A.  L. 
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The  Colouring  Principles  of  Ventilago  Madraspatana. 
A.  G.  Perkin  and  J.  J.  Hummel.  J.  Chem.  Soc.  (Trans.) 
1894,  923—944. 

Ventilago  madraspatana  is  a  large  climbing  shrub  belong- 
ing to  the  order  Rharnnaceic,  the  root  bark  of  which  furnishes 
a  dyestuff  much  valued  in  Southern  India.  The  annual 
production  is  given  as  1 — 3  tons,  and  the  price  as  l\d. — 
7§d.  per  lb.  It  is  mentioned  under  the  name  Souroulputtay 
in  Gonfreville's  "  L'art  de  la  Teinture  des  Laines,"  1849, 
539  ;  also  by  Dymock,  Warden,  and  Hooper  in  the  Phar- 
macographia  Indica,  i.  355,  and  by  many  other  writers. 
The  root  bark  appears  as  dark  purplish-brown  scales, 
ribbons,  or  filaments,  the  dust  from  which,  when  powdered, 
irritates  the  throat.  Treated  with  boiling  water  or  alcohol, 
it  gives  a  red  solution,  changed  by  caustic  alkali  to  a  deep 
crimson.  The  authors  find  that  it  contains  a  colouring 
matter  differing  from  all  others  at  present  known.  On 
treating  the  dyestuff  with  carbon  bisulphide,  fine  crystalline 
substances  were  obtained,  together  with  a  wax,  and  the 
resinous  colouring  matter.  These  were  separated  by  mixing 
the  extract  with  alcohol,  by  fractional  crystallisation,  and 
by  other  means,  details  of  which  are  given  in  the  paper. 
The  following  are  the  substances  obtained. : — 

(1.)  Ci6H1205,  a  methyl  ether  of  a  trihydroxy-o-methyl- 
anthraquinone.  It  crystallises  in  orange-red  needles,  melt- 
ing at  200°  C,  and  when  heated  with  sulphuric  acid  to 
160°  C.  it  gives  a  trihydroxy-a-methylanthraquinone 
crystallising  in  orange-red  needles,  melting  at  254°  C,  and 
apparently  identical  with  emodin  from  Rhamnus  frangula. 
Hence  the  substance  CICH1309  is  probably  emodin  methyl 
ether. 

(2.)  C10H14O4(A),  probably  a  trihydroxy-a-methylanthra- 
nole  methyl  ether.  It  dissolves  in  alkalis  with  a  yellowish- 
brown  coloration,  and  is  converted  on  gentle  oxidation  into 
the  above-described  emodin  methyl  ether. 

(3.)  C16H1404(B).  A  second  trihydroxy-o-methyl  anthra- 
nole  methyl  ether,  crystallising  in  pale  yellow  needles, 
melting  at  173°  C,  and  also  yielding  emodin  methyl  ether 
on  oxidation.  The  only  compound  of  the  anthracene  group 
previously  isolated  from  natural  sources  and  nearly  related 
to  the  substances  (2)  and  (3),  is  the  chrysarobin  obtained 
from  Goa  powder,  and  examined  by  Liebermann  and 
Seidler  (Annalen,  212,  29).  Analysis,  however,  proves 
that  these  substances  have  not  the  complicated  constitution 
ned  to  chrysarobin.  The  effect  of  the  <|uinone  group 
on  the  colour  of  these  substances  is  well  marked,  for  whilst 
A  i-  colourless,  and  IJ  nearly  so,  emodin  methyl  ether  has 
a  distinct  orange-red  tint. 

(4.)  C,,,H,08.  This  is  an  orange-red  crystalline  powder 
which  melts  and  carbonises  at  il'>  —280 °  ('..,  and  is  dis- 
tinguished from  the  foregoing  substances  by  its  sparing 
solubility  in  most  solvents.  Its  acetyl  derivative  crystallises 
in  yellow  needles  and  melts  at  210° — 220°  C,  and  when 
heated  with  zinc  dn-t  it  yields  a  hydrocarbon  which  is 
probably  a-methyl-anthracene.  This  substance  is  probably 
an  a-mcthyl-anthraquinonc  derivative  containing  more  than 
one  qniaone  group. 

('d  <  ;ll  .'>,.  This  forms  a  chocolate-coloured  crystal- 
line powder. 

)  The  wax  (CaHjgO),  consists  of  needles  melting  at 
7J    ( 

(1.)  'flu  colouring  matter  is  a  reddish-brown  brittle 
Knn,  Gil,/),,,  melting  at   100' — 1  If)'  CM  and    has  not  been 

obtained  in  a  crystalline  form.     It  is  soluble  in  dilute  alkalis 
■*ith    a  purple-violet   coloration,  and    the  salts    arc  obtained 

from  these  solutions  bj  precipitation  with  ^ait  as  amorphous 

violet  precipitates.     On  distillation  with  zinc  dust  it  yields 

thylantbracene,  and  arhes  reduced  with  sins  dust  in  an 

alkaline    solution    it.    behaVi  derivative    of    metlivl- 

anthraquinone.  The  authors  propose  to  name  this  colouring 
matter  Ventilagin.      It  would  appear  to  lie  allied  to  alkaiiiiin, 

'  II  / 1  ,  the,  colouring  matter  of  the  roots  of  Anchusa 
tinctotia  Investigated  by  Liebermann  and  Bonier,  Ber.  20, 
2128  (this  Journal,  1887,  72t).  Ventilagin  may  be  alluumiu 
containing  two  additional  hydroxy!  groups.  Un  mordanted 
more  purple  than  brazileln  and  faster 
to  seep.  The  following  specific  dyeing  propertief  of  the 
root  bark  are  given.  On  cotton  mordanted  with  alumina  it 
a  purplish-red  much  bluer  and  duller  than  thai 


by  Lima-wood  ;  with  an  iron  mordant  it  gives  a  grey  to 
black.  On  oil-prepared  calico  with  aluminium,  chromium, 
and  iron,  rich  claret-red,  purplish-brown,  and  purplish-black 
colours  respectively  arc  obtained.  .Similar  colours  are 
obtained  on  wool  and  silk.  In  general,  the  ventilago 
colours  are  somewhat  similar  to  those  obtained  from  Cam- 
wood or  Lima-wood ;  like  the  latter  they  arc  fugitive  to 
light,  but  are  decidedly  faster  to  soap,  although  they  are  not 
equal  in  this  respect  to  the  alizarin  colours.  The  shades 
are  very  different  from  those  given  by  alkannin,  although 
chemically,  as  already  noted,  the  two  colouring  matters 
appear  to  be  closely  related. — T.  A.  L. 


Sulphonated  Colouring  Matters  Derived,  from  Triphenyl- 
methane.  M.  Prud'homme.  Bull.  Soc.  Ind.  Mulhouse, 
1894,  400 — 405. 

A(  cokding  to  Rosenstiehl  (Bull.  Soc.  Ind.  Mulhouse, 
1894,  1881  ;  see  also  this  Journal,  1894,  798,  and  1893, 
591  and  748)  trisulphonated  p-rosaniline  can  exist  in  three 
forms  : — 

(1.)  (H2TST.S03H.C6H3)3  =  C— CI,  a  red  colouring 
matter. 

(2.)  (C1H.H2N.S03H.C6H3)3  =  C— CI,  a  slightly 
coloured  acid  salt. 

(3.)  (H2N.S03Na.C6H3)3  ==  C— OH,  a  colourless  sub- 
stance. 

Now,  according  to  the  author,  (3)  is  the  acid  magenta  of 
commerce  in  a  pure  state,  and  is  well  known  to  give  an 
intense  red  solution.  Caustic  soda  destroys  this  colour, 
forming  (H2N.S03Na.CfiH3)3  =  C— ONa.  Sodium  car- 
bonate also  destroys  the  colour  if  heated  with  the  solution, 
and  carbon  dioxide  is  given  off.  This  proves  that  in  acid 
magenta  the  hydroxyl  attached  to  the  methane  carbon  has 
not  the  same  function  that  it  has  in  rosaniline,  having  in 
fact  acquired  an  acid  or  electro-negative  character  by  the 
introduction  of  the  sulphonic  acid  group.  Therefore  the 
fact  that  the  so-called  colourless  body  (3)  is  really  coloured 
is  quite  in  accord  with  the  "law  of  opposite  chemical 
functions,"  for  the  grouping  NH2.S03Na.C6H3  is  un- 
questionably  positive.  The  presence  of  S03H  in  the  molecule 
also  influences  the  amido  groups,  neutralising  them  to  some 
extent  and  weakening  their  attraction  for  acids.  Thus  a 
1  per  cent,  solution  of  sulphonated  rosaniline  (acid 
magenta)  requires  five  times  as  much  sulphuric  acid  to 
decolorise  it  as  ordinary  magenta  does  of  the  same  con- 
centration. Formaldehyde  also,  which  readily  attacks  the 
amido  groups  of  magenta,  changing  them  to  N  =  CH2,  only 
reacts  with  difficulty  with  acid  magenta,  the  sulphonic  acid 
groups  appearing  to  protect  the  amido  groups  (Bull.  Soc. 
(him.  9,  566;  see  also  this  Journal,  1893,  752).  Since, 
then,  the  hydroxyl  in  acid  magenta  has  itself  a  negative 
function,  the  law  of  opposition  of  functions  is  satisfied,  and 
it  is  not  necessary  to  suppose,  as  must  be  supposed  in  the 
case  of  ordinary  magenta,  that  CI  is  substituted  for  OH 
when  the  body  is  treated  with  acid.  If,  however,  this 
substitution  does  take  place  the  hydroxyl  of  acid  magenta 
must  be  considered  to  be  both  alcoholic  and  phenolic,  and 
the  colouring  matter  comparable  to  those  metallic  oxides 
which  are  capable  of  combining  either  with  acids  or  alkalis. 
The    author   also    discusses    Rosenstu  Id's    work  on  patent 

blue. 

His  conclusion,  that  in  colours  like  patent  blue  the  tertiary 
alcoholic  function  resembles  that  of  the  fatty  alcohols,  in- 
a-much  as  saponification  and  etherification  are  affected 
much  more  slowly  than  in  the  corresponding  unsulphonated 
bodies,  is  not  borne  out  by  experimental  facts  described  in 
detail  by  tin'  author.  So  far  as  the  saponification  is  con- 
cerned it  would  appear  that   in  the  ease  of  the   sulphonated 

colouring  matters  it  takes  place  instantaneously.    Thus  the 

end  product  of  the  Milphonation  of  rosaniline  diluted  with  a 
sufficient  quantity  of  water  is  — 

II    N.MI.II.CJI,).     C      O.SOj.OH, 

which  on  saturation  with  soda  becomes — 

[ILN.S():iNa.G„H;,|;i     Q. OH. 

P.ul  in  the  case  of  patent  blue.  Ibe  action  of  soda  is  not  one 
of   saponification,  for    it.    takes    place    in    the   same    manner 
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whetbei  applied  to  the  oommercial  prodacl  itself  or  to  the 
-linn-  after  treatment  with  acid.  Because  the  saponification 
of  sulphonated  derivative*  ia  immediate  it  doea  ool  follow 
thai  etherifioation  taken  place  a-  quickly;  then-  i-  no  proof 
of  that.  In  the  cum- of  patent  blue  deeoloriaed  by  soda 
the  action  of  acid-  ia  not  upon  the  oil  attached  to  the 
central  carbon.  The  phenomenon  of  the  slow  return  of 
colour  doea  not  indicate  a  simple  replacement  <>f  oil  by  an 
acid  reaidue,  and  ia  ool  a  caae  <>t'  etherification  proper.  The 
paper   concludes   with    some   remarks  on    the    action    of 

ai nia  on  tnlphonated  colouring  matters.     Sulphonated 

alkali  bine  and  malachite  green  behave  towards  caustic,  soda 
like  acid  magenta  «itli  -li^ht  differences.  Ammonia  de- 
colorises them  in  the  cold  and  the  colours  return  on  heating 
or  mere  exposure  to  air.  Patent  blue  is  slowly  decolorised 
by  strong  ammonia  and  the  blue  colour  partially  returns  on 
heating.  The  conclusion  is  that  the  oil  attached  to  the 
in.tli. .ne  carbon  become-  MI/)  in  presence  of  ammonia, 
and  this  change  involves  loss  of  colour  in  conformity  with 
the  law  of  opposite  functions.  The  group  Nil/)  is,  how- 
ever, very  unstable,  splitting  up  into  XHj  and  Oil  by  the 
action  of  heat  or  other  conditions,  and  regenerating  the 
colour  proportionately  to  the  loss  or  neutralisation  of  the 
ammonia. — T.  A.  L. 


Etherification  of  Sulphonated  Colouring  Matters  derived 
from  Triphenylmethane.  M.  1'rud'homme.  Bull.  Soc. 
Ind.  Mulhouse,  1894,  406—407. 

Ai.kai.i  blue  treated  with  caustic  soda  is  slowly  decolorised 
in  the  cold,  the  action  lasting  several  days.  Heated,  the 
solution  quickly  becomes  red  and  in  a  few  minute-  colour- 
less. Now,  if  a  slight  excess  of  cold  caustic  soda  be  added 
to  a  solution  of  alkali  blue  to  which  a  little  mineral  acid  has 
immediately  before  been  added,  a  red  solution  is  at  once 
obtained  just  as  though  heat  had  been  applied.  To  account 
for  this  the  author  supposes,  firstly,  that  the  acid  when 
added  to  alkali  blue  immediately  determines  etherification, 
the  group  ( )H  being  replaced  by  CI ;  and  secondly,  that  when 
this  CI  is  attacked  by  NaOPI,  the  OH  in  the  act  of  migrating 
from  the  group  NaOH  to  join  the  methane  carbon  is  in  a 
peculiarly  unstable  condition  and  readily  transformed  in  the 
presence  of  caustic  soda  into  ONa,  a  transformation  which, 
under  other  circumstances,  takes  a  long  time.  From  the 
considerations  advanced  in  this  paper  and  the  preceding 
one,  the  author  draws  the  following  conclusions  :  — 

1.  The  sulphonated  colouring  matters  of  the  magenta 
group  are  immediately  etherified  by  the  same  means  as 
rosaniline  and  analogous  bases. 

2.  The  saponification  of  the  etherified  colouring  matters 
is  also  immediate. 

3.  The  transformation  of  hydroxyl  attached  to  methane 
carbon  into  ONa  by  caustic  or  carbonated  alkalis  is  more 
or  less  rapid  according  to  the  nature  of  the  three  benzene 
groupings  united  to  the  same  carbon.  In  certain  cases  {e.g. 
patent  blue)  the  reaction  is  more  complicated.  Ammonia 
seems  always  to  act  by  substituting  NH40  for  OH. 

— T.  A.  L. 


The  Formula  of  the  Acid  Magentas  :  A  Reply  to  the 
Foregoing.  A.  Kosenstiehl.  Bull.  Soc.  Ind.  Mulhouse, 
1894,  408—413. 

The  author  has  already  shown  that  there  are  two  characters 
which  are  common  to  coloured  and  colourless  compounds 
of  the  magenta  class: — (1.)  Of  the  four  valencies  of 
methane  only  three  can  be  satisfied  by  phenyl.  (2.)  In 
the  two  or  three  phenyl  groups  forming  part  of  the  molecule, 
one  at  least  (but  more  often  two)  contains  a  substituent 
para  to  the  methane  carbon.  There  is,  however,  one 
character  which  differentiates  them.  (3.)  When  the  sub- 
stituent in  the  para  position  in  the  phenyl  has  the  same 
chemical  function  as  that  which  satisfies  the  fourth  valency 
of  the  methane  carbon  the  compound  is  colourless,  but 
when  these  two  radicals  are  of  opposite  functions  the  com- 
pound is  coloured.  Thus  in  magenta,  (NH2 .  C6H4)3  :rC .  CI, 
the  radicals  NH2  and  CI  are  respectively  basic  and  acid, 
and  the  substance  is  therefore  coloured.  When  by  the 
action  of  alkalis  CI  is  replaced  by  the  basic  radical  OH  the 


colour  disappears.  On  the  other  hand,  an  excess  of  acid 
convert-  MI_.  into  (  IN  II  .  a  neutral  radical,  and  there  results 
the  compound  (C1NII  ;(',,H:)),  CO,  in  which  there  is  little 
opposition  of  functions  and  accordingly  little  colour.  In 
t'nc-  acid  magentas  it  might  be  imagined  that  the  group 
SOgH,  preponderating  over  the  NIi2  in  the  same  phenyl, 
would  confer  upon  it  an  acid  or  electro-negative  function, 
and  that  in  consequence  the  acid  magenta — 

■Ml.so  lit  ,U,):i     C.C1 

would  in  neutral  or  slightly  acid  solution  be  colourless. 
But  that  is  not  so.  The  acid  magentas  behave  towards 
acids  and  alkalis  just  like  the  unsulphonated  magentas.  The 
fact  is,  the  introduction  of  the  acid  radical  SOaH  makes  no 
change  in  the  function  of  that  -ide  of  the  molecule  because 
it  enters  in  the  ortho-  or  meta-positiou,  the  para-position 
being  occupied  by  the  basic  N1I2.  1'rud'homme  has 
criticised  the  author's  formula  (3)  (see  above)  under  the 
impression  that  it  was  intended  to  represent  commercial 
acid  magenta,  which  is  of  course  a  coloured  substance.  But 
in  the  manufacture  of  the  latter  the  sodium  salt,  which  is  a 
deliquescent  substance,  is  half  neutralised  with  hydrochloric 
acid,  the  product  being  a  half-saturated  salt  which  may 
liave  the  formula  (N H.j. SO:iNa.C6lI3)3  i  C.CI,  and  such  a 
body  would  naturally  decompose  sodium  carbonate,  as 
1'rud'homme  finds  is  the  case,  and  his  argument  founded 
on  that  experiment  is  therefore  invalid.  As  a  matter 
of  fact  the  formulae  of  the  acid  magentas  have  not  been 
scientifically  ascertained. — T.  A.  L. 


Reduction  Products  of  Alkylated  Azo-Colouring  Matters 
of  the  Naphthalene  Series.  O.  N.  Witt  and  II.  v. 
Helmolt.     Ber.  27,  2351—2357. 

In  a  previous  communication  (Ber.  25,  1013;  see  also  this 
Journal,  1892,  901)  on  the  reduction  of  the  ethyl  ether  of 
aniline-azo-a-naphthol,  Witt  discussed  the  constitution  of 
one  of  the  bases  obtained,  which  was  proved  to  be  ethoxy- 
phenyl-o-naphthylene  diamine.  A  second  base  which 
occurred  in  the  mother-liquors  has  now  been  isolated  and 
has  been  identified  as  (1 .4)-ethylamidonaphthnl.  Its 
presence  does  not  result  from  the  molecular  change  which 
gives  rise  to  the  first  base  obtained,  but  it  is  another 
example  of  a  decomposition  during  reduction,  already 
observed  by  Grandmougin  and  Michel  (Ber.  25,  979).  A 
method  is  now  given  which  practically  converts  the  whole 
of  the  ethyl  ether  of  aniline-azo-a-naphthol  into  the  desired 
base.  About  25  grms.  of  the  ether  are  warmed  with  50  cc. 
of  alcohol  and  45  grms.  of  stannous  chloride  until  a  reaction 
sets  in,  which  proceeds  until  a  colourless  solution  is 
obtained.  After  filtering,  200  cc.  of  12  per  cent,  hydro- 
chloric acid  are  added,  and  on  standing,  the  solution  solidifies 
to  a  mass  of  white  crystals  of  the  hydrochloride  of  ethoxy- 
phenyl-o-naphthylene  diamine.  The  same  reaction  has  now 
been  tried  with  p-toluidine-azo-a-naphthol  ethyl  ether,  a 
new  method  also  being  given  for  the  etherification  of 
p-toluidine-azo-o-naphthol,  which  can  only  be  etherified 
with  great  difficulty  by  heating  with  alkyl  haloids.  A  yield 
of  80  per  cent,  of  the  theoretical  is,  however,  obtained  by 
heating  1  part  of  p-toluidine-azo-a-naphthol  on  the  water- 
bath  for  about  half  an  hour  with  5  parts  of  absolute  alcohol, 
into  which  1  part  of  hydrochloric  acid  gas  has  previously 
been  passed.  On  cooling,  p-toluidine-azo-a-naphthol  ethyl 
ether  crystallises  out,  and,  after  recrystallisation  from 
toluene,  melts  at  125°  C.  It  forms  scarlet  prisms  with  a 
bluish  metallic  lustre.  On  reduction  by  the  method  given 
above,  it  yielded  a  base  which,  after  crystallisation  from 
petroleum  spirit,  formed  groups  of  stellate  needles  melting 
at  118° — 119°  C,  which  proved  to  be  ethoxy-p-tolyl-o- 
naphthylene  diamine — 

(1.4.2)C10H5.OCaHs(NH2)]ffH.C6H4.CH,(1.4). 

On  heating  with  benzil  in  acetic  acid  solution  it  forms  the 
condensation  product  p-tolyl-ethoxy-uaphthostilbazonium 
chloride,  which,  on  further  heating  with  alcoholic  ammonia 
to  130°  C.,  yields  a  safranine  having  the  formula — 

C3,H,4NT3C1  +  H20. 
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This  forms  red  plates  slightly  soluble  in  water,  easily  soluble 
in  alcohol,  the  latter  solution  possessing  a  greenish  yellow- 
fluorescence.  The  colouring  matter  dyes  silk  red,  and  the 
dyed  article  exhibits  a  similar  fluorescence. — T.  A.  L. 


Reduction  Products  of  Alkylated  Azo.Colouring  Matter  it  of 
the  Naphthalene  Series.  0.  X.  Witt  and  A.  Buntroclc. 
Hit.  27,  2358— 23G:i. 

This  work  is  a  continuation  of  that  referred  to  in  the 
preceding  abstract  and  describes  the  preparation  of  pheneti- 
dine-azo-a-naphthol ethyl  ether,  its  reduction  products  and 
derivatives  thereof.     The  ether  referred  to— 

(1.4)C2H5O.C6H4.X  :  N.CI0H6.OC2H5(1.4) 

was  prepared  by  ethyiating  (1)  amidophenol-azo-o-naphthol, 
(2)  amidophenol-azo-a-naphthol  ethyl  ether,  and  (3) 
phenetidine-azo-a-naphthol.  Of  the  mono-ethylated  ethers 
described,  amidophenol-azo-a-naphthol  ethyl  ether — 

(1 .4)HO.C6H4.N  :  X.C10H6.OC2H3(1 .4), 

prepared  by  combining  the  diazotised  ethyl  ether  of  (1 .4)- 
amidouaphthol  (naphthophenetidine)  with  phenol,  forms  a 
yellow  compound  which  after  crystallisation  from  dilute 
alcohol  melts  at  171°  C.  It  is  soluble  in  dilute  potash 
and  gives  on  ethylation  the  above-mentioned  phenetidine- 
azo-a-naphthol  ethyl  ether.  Phenetidine-azo-a-naphthol 
C,H3O.C6H4.X  :  X.C10H6.OH  is  obtained  by  diazo- 
tising  p-phenetidine  and  combining  it  with  a-naphthol. 
It  forms  bronzy  crystals,  which  can  be  purified  by  crystal- 
lisation from  dilute  alcohol  or  acetic  acid.  The  substance 
melts  at  168°  C,  is  easily  soluble  in  benzene  or  ether,  and 
dissolves  with  an  orange-red  colour  in  dilute  potash. 
Phenetidine-azo-a-naphthol  ethyl  ether  prepared  from  any 
of  the  above  compounds  crystallises  in  yellowish-red  needles 
from  alcohol,  ether,  or  benzene,  and  melts  at  123°  C.  It  is 
insoluble  in  water  and  alkalis  and  dissolves  in  concentrated 
sulphuric  acid  with  a  bluish-violet  colour.  On  reduction 
with  stannous  chloride  and  hydrochloric  acid  the  ether 
yields  p-amidophenetol  and  p-amidonaphthol  ethyl  ether, 
but  on  reduction  ia  an  alcoholic  solution  with  stannous 
chloride  without  hydrochloric  acid  an  intermediate  hydrazo 
compound  is  formed  which  undergoes  molecular  trans- 
formation yielding  di-ethoxyphenyl-o-naphthyleue  diamine, 
of  the  formula — 

OC.II, 


^ys/  .NH.C6H4.OC2H 

ML 

An  alcoholic  solution  of  4  grmvofthe  ether  and  \2  grin-.  0 1 
stannous  chloride  is  heated  under  an  inverted  condenser 
until  the  solution  has  become  colourles-,  when  800  cc.  of 
boiling  12  per  cent,  hydrochloric  acid  are  added.  The 
hydrochloride  of  the  new  base  separate*,  and  on  addiug 
sodium  acetate  to  tin-  alcoholic  solution  of  t lie  hydrochloride 
the  base  precipitate!  in  white  scales  which,  alter  cryatalliea- 

tion  from  petroleum    spirit  form    long  white   matted    needle-. 

melting  at  108?  C.  On  beating  the  hydrochloride  with 
benzil  in  an  alcoholic  solution,  dietboxjphenyl-naphthostilb- 
azonhim  chloride  is  produced,  having  the  following 
formula — 


'\ 


(    \\<> 


_X— C-  (  ,  II, 


N     «       'II, 


CI      C,H4.OC,H, 


recipitated  from  an  aqueont  solution  by  hydrochloric 
i  shining  yellow  crystals  and  di  i  ilj  in  alcohol 

BSd     water     with     a     yellow     colour     and     greenish  yellow 

fluorescence,  the  lattei    being  de  troyed  by  an 
bydroehloric  aeid.     On  beating  with  an  i  ic<      oi  alcoholic 


ammonia  to  130°  C,  the  ethoxyl  group  in  the  naphthalene 
ring  is  replaced  by  the  amido  group  yielding  a  eafranine 
which  forms  small  red  needles  soluble  in  water  and  alcohol 
with  a  yellowish  red  colour,  and  greenish-yellow  fluorescence. 
In  concentrated  sulphuric  acid  it  dissolves  with  a  violet 
colour  which,  on  dilution,  passes  through  green  to  pink.  It 
dyes  silk  red  with  an  orange-yellow  fluorescence.  From  the 
similarity  of  this  saf ratline  with  that  already  obtained  (Ber. 
25,  2004  ;  this  Journal,  1892,  901)  it  would  appear  that  it  is 
the  ethoxyl  group  in  the  naphthalene  nucleus  which  is 
replaced.  There  are,  however,  indications  of  the  presence 
of  a  bluish-red  colouring  matter  in  the  mother  liquors, 
pointing  to  the  possibility  of  the  substitution  of  the  second 
ethoxyl  group  and  experiments  with  the  object  of  thus 
obtaining  a  diamido  safranine  are  in  progress. — T.  A.  L. 


PATENTS. 

Improvements  in  the  Production  of  Aromatic  Bases  con- 
taining Sulphur,  and  of  their  Sulphonic  Acids.  O.  Iniray, 
London.  From  "  The  Farbwerke  vormals  Meister,  Lucius, 
and  Briining,"  Hochst-on-the-Maine,  Germany.  Eng. 
Pat.  40G,  January  8,  1894. 

The  bases  referred  to  are  products  obtained  by  the  action 
of  sulphur  on  p-amido-benzaniline — 

C6H5.XH.CH2.CGH4.XH2. 

When  p-amido-benzaniline  is  heated  with  three  atoms  of 
sulphur  a  reaction  with  evolution  of  sulphuretted  hydrogen 
takes  place  according  to  the  equation — 

C13H14N2  +  3S  =  2  H2S  +  C,3H10X2S 

forming  what  is  termed  "  Thiobase  I."  When  this  product 
is  further  heated  more  sulphuretted  hydrogen  is  evolved  and 
there  results  "  Thiobase  II."  Both  these  bases  contain  a 
diazotisable  amido  group,  but  the  two  compounds  differ 
widely  in  their  chemical  and  physical  properties.  The 
working  proportions  are  given  as  follows  :  A  mixture  of 
190  kilos,  of  /(-amidobenzaniline  and  50  kilos,  of  sulphur  is 
heated  to  about  1 75°  C.  until  a  sample  of  the  melt  on  cooling, 
becomes  brittle  and  soluble  in  acetone.  The  whole  melt  is 
then  dissolved  in  1,000  litres  of  water  and  65  kilos,  of  hydro- 
chloric acid,  filtered  and  precipitated  with  soda-lye.  The 
base  thus  obtained  is  a  yellow  crystalline  powder  melting  at 
about  80°  O,  insoluble  in  water,  but  sparingly  soluble  in 
other  solvents,  with  the  exception  of  acetone,  in  which  it  is 
easily  soluble.  The  sulphate  is  nearly  insoluble  in  water. 
If  the  thiobase  I.  be  dried  and  heated  to  about  245°  C.  a 
further  quantity  of  sulphuretted  hydrogen  is  given  off,  and 
when  the  reaction  is  complete  the  new  base  is  found  to  be 
insoluble  in  acetone.  It  is  of  course  not  necessary  to 
perform  the  operation  in  two  stages  as  the  melt  for  obtaining 
the  thiobase  I.  may  bo  subsequently  heated  to  '-'15  ('.  until  a 
sample  is  insoluble  in  acetone.  The  thiobase  II.  is  an 
orange-yellow  powder  melting  at  about  200'  ('.,  and  is 
insoluble  in  all  the  usual  solvents.  It  does  not  form  stable 
salts  with  acids.  IJoth  these  thiobases  may  be  sulphonated 
by  adding  loo  kilos,  of  either  base  to  400  kilos,  of  fuming 
sulphuric  acid  containing  20  per  cent,  of  anhydride  at  a 
temperature  of  about  55  C.  When  a  sample  is  completely 
soluble  in  dilute  alkali  the  melt  is  poured  into  1,500  litres  of 
ice-water,  heated  to  boiling,  the  sulphonic  acid  filtered  off, 
trashed  free  Erom  acid  and  converted  into  an  alkali  or 
ammonia  salt.  The  sulphonic  acid  of  thiobase  I.  is  yellow 
and  slightly  soluble  in  water,  the  salts  being  easily  soluble 
in  water  with  a  yellow  colour.  Thiobase  II.  sulphonic  acid 
is  a  brown  powder  insoluble  in  water,  the  salts  are  easily 
soluble  in  Water  with  an  orange-yellow  colour.  Moth  these 
sulphonic  acids  contain  a  diazotisable  amnio  group. 

— T.  A.  L. 

Improvements  in  and  relating  to  the  Manufacture  of  Aza 

Dyeetuffs.    J.   V.  Johnson,  London.     From    Kalle  and 

Co.,    Biebrich-on  the-Rbine,  Germany,     Kng.  Pat.  515, 
January  8,  1894. 

AcOOBDOia    to  this    pfttenl   I  .  I'.I  ..T'-ainido-n^phtliol  disiil- 

phonic  acid,  of  which  the  preparation  is  described,  is  a  new 
substance,  and    combines   with    the    diaao-derivativaa    of 
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iminee,  diamine*,  and  tlnlr  amido  ato  componndi  to 

form  new  :i/>>  <l> .sf nil-.  Tli.  combinations  can  take  place 
either  in  an  acid  or  alkaline  solution  and  in  the  latter  case 
the  dyestuffa  obtained  can  be  farther  diazotued,  either  in 
solution  c.ron  the  Sbre,  and  combined  with  amines,  phenols, 
and  their  sulphonic  and  carboxylic  acid-.  The  dyestnft 
resulting  from  combinations  in  an  acid  solntion  will  com- 
bine  further  with  diaxoor  tetrazo  compounds.  The  new 
oohmring  matters  appear  to  cover  ;v  large  variety  of  shades, 
and  some  of  them  are  said  to  possess  ralnable  properties 
as  regards  fastness  to  washing  and  light.  The  new  acid 
which  is  termed  araido-naphthol  disulphonic  acid  K  is 
prepared  as  follow-  ■.  10  kilos,  of  (l  •■»')  naphthalene  disul- 
phonic  acid  are  stirred  into  40  kilo-,  of  100  per  cent. 
sulphuric  acid  and  mixed  at  40°  C,  with  9  kilos,  of  70  per 
cent,  anhydride.  The  melt  is  then  raised  to  80° — 90°  C. 
until  it  becomes  liquid,  and  a  test  dissolved  in  water  is  not 
precipitated  by  salt.  After  cooling,  9  *  2  kilos,  of  nitro-sul- 
phuric  acid  containing  25  per  cent,  of  HN08  are  ran  in 
below  GO  CM  and  the  melt  is  allowed  to  stand  a  short  time, 
after  which  it  is  stirred  into  five  times  its  bulk  of  water,  and 
reduced  with  iron  borings.  The  excess  of  sulphuric  acid 
having  been  ri  moved  by  lime;  the  calcium  salt  is  converted 
into  the  sodium  salt  and  the  filtered  solution  is  acidified 
with  hydrochloric  acid  when  the  acid  sodium  salt  of  naphthyl- 
amine  trisulphonic  acid  crystallises  out  in  fine  white 
needles.  This  is  fused  with  15  kilos,  of  caustic  soda,  and 
5  litres  of  water  at  about  140°  to  200'  C.  Towards  the  end 
of  the  reaction,  which  may  be  performed  in  an  open  or 
closed  vessel,  the  melt  turns  from  a  yellow  to  a  reddish- 
brown  ;  it  is  then  dissolved  in  200  litres  of  water,  and 
the  acid  sodium  salt  of  the  amido-naphthol  disulphonic 
aeid  is  precipitated  by  hydrochloric  acid. — T.  A.  L. 


Improvements  in  Marking  Ink  Pencils.    J.  Hickisson, 
Hackney.     Kng.  Pat  958,  January  16,  1891. 

A  marking  ink  pencil  having  the  solid  colour  at  one  end 
in  the  usual  manner  and  at  the  other  end  a  receptacle  for  a 
liquid  mordant. — W.  E.  K. 


The  Manufacture  or  Production  of  Anthraquinone  Deri- 
i  at  ices.  H.  E.  Newton,  London.  From  "  The  Farben- 
fabriken  vormals  F.  Bayer  and  Co."  Elberfeld,  Germany. 
Eng.  Pat.  973,  January  16,  1894. 

Thk  nitro-  and  amido-anthraquinones  when  heated  with 
concentrated  sulphuric  acid  in  presence  of  boric  acid  are 
converted  into  hydroxyanthraquinones,  and  it  has  now  been 
found  that  anthraquinone  itself  and  certain  hydroxyanthra- 
quinones  react  in  the  same  manner.  In  the  case  of  anthra- 
quinone a  considerable  amount  of  quinizarin  is  formed 
which,  on  further  oxidation,  yields  purpurin.  For  this 
purpose  10  kilos,  of  authraquinone,  10  kilos,  of  crystallised 
boric  acid,  and  200  kilos,  of  sulphuric  acid  (663  B.)  are 
heated  together.  A  reaction  sets  in  at  about  2703  C, 
sulphur  dioxide  being  evolved.  The  conversion  into  quini- 
zarin is  complete  within  a  comparatively  short  time,  but  the 
oxidation  into  purpurin  necessitates  longer  heating.  The 
end  of  the  reaction  is  determined  by  a  spectroscopic  test. 
The  melt  is  then  poured  into  water,  when  the  hydroxvan- 
thraquinonc  separates  out,  and  can  be  purified  by  redissolv- 
ing  in  alkali  and  precipitating  with  an  acid.  Under  certain 
conditions  sulphonic  aeids  are  obtained  simultaneously. 
These  can  be  separated  by  salting  out,  and  subsequently 
hydrolysed.  The  action  of  sulphuric  acid  in  presence  of 
boric  acid  on  di-,  tri-,  or  tetra-hydroxyanthraquinones  or 
their  sulphonic  acids  containing  hydroxyl  groups  in  each  of 
the  benzene  rings,  gives  rise  to  colouring  matters  of  special 
value.  Such  for  instance  are  anthrarurin,  oxychivsazin 
anthraflavic  aeid  and  the  condensation  product  obtained  by 
condensing  m-hydroxybenzoic  acid  by  means  of  sulphuric 
acid.  Anthrachryson  (tetrahydroxyanthraquinone)  also, 
when  heated  with  sulphuric  acid  and  boric  acid  is 
chiefly  converted  into  hexahydroxyanthraquinone  and  all 
these  colouring  matters  give  blue  shades  on  chromium 
mordants.  In  place  of  starting  with  the  hydroxyanthra- 
quinones  the  mono-,  di-,  and  tri-hydroxy-benzoic  acids  may 


tic  used.  A  mixture  of  10  kilos,  of  m-hydroxybenzoic  acid, 
10  kilo-,  ot  boric  acid  and  200  kilos,  of  sulphuric  acid  is 
heated  at  260  —280  C.  until  the  melt  has  become  blue. 
When  cool  it  is  poured  into  water,  the  whole  heated  to 
boiling,  and  the  colouring  matter  which  separates,  filtered 
off.  This  consists  chieflv  of  the  hexahydroxyanthraquinone 
of  Eng.  Pat  18,729,of  1890  (this  Journal,  1891,  917).  The 
application  of  this  method  to  anthrachryson  is  of  special 
value,  for  although  it  had  previously,  by  treatment  with 
sulphuric  anhydride  according  to  Eng.  Pat.  13,677  of  1891 
(this  Journal,  1H92,  740)  been  converted  into  hexahydroxy- 
anthraquinone, and  also  by  oxidation  in  sulphuric  acid 
solution  with  manganese  dioxide,  according  to  Eng.  Pat. 
21,717  of  1891  (this  Journal,  1892,  1000)  the  same  result 
had  been  obtained,  only  a  very  small  quantity  was  produced 
by  the  process  described  in  Eng.  Pat.  17,712  of  1890  (this 
Journal,  1891,  917),  by  which  alizarin  bordeaux  is  oxidised 
to  hexa-hydroxyanthraquinone.  In  all  the  methods  given, 
the  strength  of  the  sulphuric  acid  employed  and  the  tempera- 
ture, may  be  varied  within  wide  limits  without  affecting  the 
result,  and  in  place  of  boric  acid,  its  salts  or  boron  com- 
pounds which  yield  boric  acid  on  heating  with  sulphuric 
acid,  may  be  employed. — T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters 
Derived  from  Anthraquinone.  II.  E.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  974,  January  16,  1894. 

This  is  an  extension  of  Eng.  Pat.  14,345  of  1893  (this 
Journal,  1894,  723),  and  describes  the  production  of 
colouring  matters  by  the  action  of  sulphuric  acid  in  presence 
of  boric  acid  at  a  high  temperature  on  mono  nitro-anthra- 
quinone,  mixtures  of  this  with  the  di-nitro  compound, 
nitro-amido-anthraquinoncs,  nitrohydroxy-anthraquinones, 
amido-anthraquinones,  amido-hydroxy-anthraquinones,  or 
sulphonic  acids  of  any  of  the  foregoing  substances.  Ten 
kilos,  of  anthraquinone  are  dissolved  in  200  kilos,  of 
sulphuric  acid  (66°  B.),  mixed  with  4-2  kilos,  of  dry 
sodium  nitrate  and  heated  to  60° — 803  C.  for  1 — 2  hours. 
The  melt  which  then  chiefly  contains  mono-nitro-anthra- 
quinone  is  mixed  with  5  kilos,  of  crystallised  boric  acid  and 
heated  for  1  to  2  hours  to  190Q— 200°  C.  When  cool,  the 
dark  red  coloured  melt  is  poured  into  water  and  the 
reddish-brown  precipitate  of  the  dye-stuff  filtered  off.  The 
colouring  matter  thus  obtained  dissolves  to  a  yellowish-red 
liquid  in  solutions  of  sodium  carbonate,  bluish-red  in 
ammonia,  and  violet-red  in  soda  lye,  whilst  the  solution  in 
sulphuric  acid  is  reddish-brown  with  the  same  coloured 
fluorescence.  The  shades  produced  on  wool  are  bluish- 
claret  on  alumina  and  reddish-violet  on  chromium  mor- 
dants. In  the  case  of  the  amido  compounds  the  process  is 
carried  out  at  a  somewhat  higher  temperature,  the  following 
proportions  being  given  as  an  example.  Ten  kilos,  of 
di-o-amido-anthraquinone  are  mixed  with  an  equal  weight 
of  crystallised  boric  acid  and  200  kilos,  of  sulphuric  acid, 
and  heated  to  260" — 2703  C.  Sulphur  dioxide  is  given  off 
and  the  melt  becomes  blue.  After  a  short  time  it  is 
cooled,  poured  into  water  and  filtered.  The  precipitate 
is  extracted  with  boiling  dilute  soda  lye  and  the  dye-stuff  is 
precipitated  by  adding  an  acid  to  the  filtrate.  It  gives 
pure  blue  shades  on  a  chromium  mordant  on  wool,  and 
dissolves  to  a  bluish-violet  solution  in  soda  lye  whilst  in 
concentrated  sulphuric  acid,  the  solution  is  red  with  a 
brownish-red  fluorescence  showing  a  very  similar  absorption 
spectrum  to  that  of  hexa-hvdroxy-anthraquinone. 

— T.  A.  L. 

The  Manufacture  or  Production  of  Hydroxyanthra- 
quinones.  H.  E.  Newton,  London.  From  "  The 
Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  975,  January  16,  1894. 

This  is  a  further  extension  of  Eng.  Pat.  14,345  of  1893 
(this  Journal,  1894,  723),  and  claims  the  employment  of 
nitrous  acid  or  its  salts  in  the  production  of  hydroxy- 
anthraquinones  more  particularly  quinizarin  and  purpurin, 
by  the  action  of  sulphuric  acid  in  presence  of  boric  acid  on 
authraquinone  instead  of  treating  the  products  obtained  by 
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the  action  of  nitric  acid  on  anthraquinone  with  these 
reagents.  The  process  may  ho  carried  out  in  two  ways, 
either  gaseous  nitrous  acid  is  passed  through  a  solution  of 
anthraquinone  and  boric  acid  in  sulphuric  acid  at  about 
225°  C,  until  the  melt  becomes  red  and  a  sample  after 
boiling  with  water  dissolves  in  alkalis  with  a  violet-red 
solution,  or  the  following  method  is  employed: — 11  kilos, 
of  sodium  nitrite  are  dissolved  in  200  litres  of  cooled 
sulphuric  acid  (66°  H.)  and  subsequently  10  kilos,  of 
anthraquinone  and  10  kilos,  of  boric  acid  are  stirred  in. 
The  temperature  of  the  melt  is  raised  as  quickly  as  possible 
to  225°  C.  with  constant  agitation.  The  reaction  is 
complete  in  2 — 1  hours,  and,  after  cooling,  the  melt  is 
poured  into  water,  boiled  to  decompose  the  boric  ether, 
and  the  precipitate  is  filtered  off.  It  dissolves  in  con- 
centrated sulphuric  acid  to  a  yellowish-red  solution 
showing  the  same  spectrum  as  quinizarin.  It  sublimes  at 
120° — 140°  C.  in  long  red  needles  and  dissolves  in 
alkalis  with  a  violet-red  colour. — T.  A.  L. 


The  Manufacture  or  Production  of  Dyestuffs.  H.  E.  New- 
ton, London.  From  "  The  Farbenfabriken  vormals  F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  1062, 
January  17,  1894. 

In  Eng.  Pat.  4756  of  1893  (this  Journal  1894,  245)  the 
patentees  have  shown  that  certain  a-naphtholsulphonic 
containing  the  OH  and  S03H  groups  in  the  meta  position, 
combine  with  diazo  compounds  to  form  azo-dyestuffs 
fast  to  alkalis.  They  have  now  found  that  amido-naphthol 
sulphonic  acids  which  contain  the  OH  and  S03H  groups  in 
the  meta  position  also  yield  azo  colouring  matters  fast  to 
alkalis  and  light.  The  acids  specially  mentioned  which 
contain  the  groups  in  this  position  are  the  (3'.1 ,3)-amido- 
naphthol  sulphonic  acid  and  the  (3'.  1 .3.4)-amido-naphthol 
disulphonic  acid.  The  former  is  obtained  by  fusing 
(2.2'.4')-naphthylamine  disulphonic  acid  with  alkalis 
whilst  the  latter  is  obtained  by  sulphonating  (2.2')-  or 
(2.4')  naphthylamine  sulphonic  acid,  and  fusing  the 
(2.1 .2'.3')-naphthylamine  trisulphonic  acid  produced  with 
alkalis.  The  dyestuffs  more  particularly  claimed  are 
obtained  by  combining  these  acids  with  the  diazo  com- 
pounds of  dehydrothiotoluidine  and  its  analogues,  or  the 
sulphonic  acids  thereof.  This  includes  the  thio  bases  con- 
taining one  or  more  atoms  of  sulphur  formed  by  heating 
p-tolmdine,  /«-xylidine,  or  ^-enmidine  with  sulphur,  and  the 
sulphonic  acids  therefrom.  The  colouring  matters  pro- 
duced dye  red  to  bluish-red  shades,  and  contain  an  amido 
group  which  is  diazotisable  on  the  fibre,  and  can  then  be 
further  combined  with  phenols,  amines,  and  their  deriva- 
tives.—T.  A.  L. 


It)  hours  it  is  converted  into  (2.1  , 2')-naphthylamine  disul- 
phonic acid,  which,  after  dia/.otisation,  will  combine  with 
phenols  and  amines  yielding  azo-dyestuil's. — T.  A.  L. 


Improvements  in  the  Manufacture  of  a,  aA-dihydroxy- 
naphthalene-a-monosulpho  Acid.  II.  E.  Newton, 
London.  From  "The  Farbenfabriken  vormals  F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  1227, 
January  19,  1894. 

Thk  production  of  the  acid  alluded  to,  1. 1',4-diliydroxy- 
naphthalene  sulphonic  acid,  has  already  been  described  in 
Eng.  Pat.  13,665  of  1889  (this  Journal,  1890,  854).  It  has 
now  been  found  that  the  same  acid  can  be  obtained  from 
the  1.4'.l'-naphthylamine  sulphonic  acid  or  from  the 
corresponding  naphthol  disulphonic  acid  by  fusing  with 
alkalis  at  temperatures  above  200°  or  170°  C.  respectively. 
The  former  of  these  two  acids  is  obtained  by  nitrating  and 
reducing  the  1  ■  4-naphthaleue  disulphonic  acid  of  Eng.  Pat. 
11,865  of  1892  (this  Journal,  1893,  595)  whilst  the  latter  is 
formed  by  diazotising  the  1 .4'.  1 '-naphthylamine  disulphonic 
acid,  boiling  this  derivative  with  water  or  acid  when  it  is 
converted  into  a  sultone  sulphonic  acid,  which  on  fusion 
with  alkalis  gives  the  1 .4'.  1 '-naphthol  disulphonic  acid. 
The  production  of  l.l'.4'-dihydroxynaphthalene  sulphonic 
acid  from  1 .4'.  1'- naphthylamine  sulphonic  acid  is  carried 
out  by  heating  1  kilo,  of  the  latter  acid  with  3  kilos,  of  60 
per  cent,  caustic  soda  in  a  pressure  vessel  for  24  hours  to 
250°  C.  The  melt  is  then  dissolved  in  sufficient  20  per 
cent,  hydrochloric  acid  and  allowed  to  cool,  when  the 
sodium  salt  of  the  dihydroxy-naphthalene  sulphonic  acid 
crystallises  out.  The  following  alternative  method  is  also 
given.  20  kilos,  of  1.1 '" .  4'-naphthol  disulphonic  acid  and 
100  kilos,  of  40  per  cent,  caustic  soda  lye  are  heated  at 
170° — 200°  C.  under  pressure,  until  a  sample,  freed  from 
sulphite  with  sulphuric  acid  and  mixed  with  sodium  acetate, 
gives  a  maximum  yield  of  dyestuff  with  a  diazo  compound 
when  the  melt  is  worked  up  as  above.  It  is  interesting  to 
note  that  none  of  the  isomeric  1.4'.  l'-dihydroxy naphthalene 
sulphonic  acid  is  formed  in  this  operation,  although  1.4'- 
naphtholsulphonic  acid  is  more  easily  converted  by  fusion 
with  alkalis  into  dihydroxynaphthalene  than  is  the  case  with 
1 . 1 '-naphthol  sulphonic  acid. — T.  A.  L. 


The  Manufacture  or  Production  of  &rl\aphtliol  a,  #,  Di- 
Hulplin  Acid  and  &X-Naphihylamine  a,  fii  Ditulpno  Acid. 

If.  E.  Newton,    London.        From    "The    Farbenfabriken 

vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.     Eng. 
I'at.  1068,  .January  17,  1894. 

Wjii.v  fa. 2';  naphthol  sulphonic    acid   is   sulphonated  with 

concentrated  or  fuming  sulphuric  acid,  the  first  product  is 

<  2.:;  .2'j-naphthol  disulphonic  acid.  If,  how  ver,  sulphuric 
chlorhydri/i  be  Med  for  sulphonating,  there  results  (2.  1  .2')- 
napbtbol dianlphonic  acid,  and  thu  acid,  when  boiled  with 
20  per  eent.  enlphnric  acid,  i«  converted  into  (2.2')-napb- 
thoi  sulphonic  acid.  By  beating  the  dUnlphontc  acid  with 
ammonia  Hndei  ore,  it  ii  converted  into  the  com 

(ponding  naphthylamine  disulphonic  acid.  One  kilo,  of 
the  iodium  »al(  of  (2.2')-naphthol  tulphonic  acid  is 
gradually  stirred  into  .'{  kilo-,  of  70  per  cent,  sulphuric 
chlorhydrin  in  the  cold.  Hydrochloric  acid  is  evolved 
freely,  and  the  melt  is  allowed  to  Itand  2  I  hours,  until  a 
'ample  after  neutralisation,  refuses  to  combine  with  diazo 
/  hloride,  when  the  whole  i-    poured  nilo   let   water, 

■I  with  lime,  and  converted  Into  tbe potaeainni    alt, 

which     ton  ly   soluble     compact     ciy-slals,    whilst    the 

m     ■'  fonni  grouei  oi  brilliant   needlet.     When  the 
•   -  Ih  at.  d  with  ammonia  to  about  190  0.  for 


The  Manufacture  or  Production  of  Dyestuffs  by  Means  of 
Trihydroxynaphtkalene  mono-sulpho  Acid.  H.  E.  Newton, 
London.  From  "The  Farbenfabriken  vormals  F.  Payer 
and  Co.,"  Elberfield,  Germany,  Eng.  Pat.  1229,  January 
19,  1894. 

l'.v  the  action  of  alkalis  at  temperatures  above  240°  C.  on 
the  naphthalene  tetrasulphonic  acid  obtained  by  sulphonat- 
ing 2. 3'-naphthalene disulphonic  acid,  a  trihydroxy-naphth- 
aletie  sulphonic  acid  is  produced  (  Fng.  Pat.  19,621  of  1893  ; 
this  Journal,  1894,  1054).  The  patentees  have  now 
discovered  that  this  acid  is  capable  of  combining  in  an  acid 
solution  more  especially  acetic  acid,  with  two  molecules  of 
compounds  containing  a  free  diazo  group.  For  instance,  a 
colouring  matter  giving  yellowish-brown  shades  on  wool 
from  an  acid  bath  is  produced  by  combining  one  molecular 
proportion  of  diazobenzene  chloride  with  one  molecular 
proportion  of  the  potassium  salt  of  the  trihydroxynaphtha- 
lene  sulphonic  acid  in  an  acetic  acid  solution,  and  afterwards 
adding  one  molecular  proportion  of  diazotised  />-sulphanilie 
acid.  As  another  example  of  a  colouring  matter  dyeing 
greyish-black  to  black  on  cotton,  one  molecular  proportion 
of  tiihydroxyiiaphthalene  sulphonic,  acid  is  combined  with 
one  molecular  proportion  of  diazotised  aniline  and  one 
molecular    proportion     Of    the     intermediate    product     from 

equimoleoular  proportion!  of  tetrazodiphenyl  chloride,  and 

1.1'.  I  aiiiidoiiaphthol  Milphonic  acid.      Tables  are  given  in 

the  specification!  showing  other  combinations  which  may 
he  effected. — T.  A.  L. 

Manufacture  oj  Azoxy  Compounds  of  the  Aromatic  Series. 
II.  Loetner,  Leipzig.     Eng.  Pat.  1555.     January  24,  1894. 

ICOO&DIiro  tO    Wochler,  aniline    i^  produced    by    the  action 

oi  arteniouc  acid  in  alkaline  solution,  on  nitrobenzene,  but 

0    2 
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hitherto  the  nature  ol  this  proa  m  had  nol  \n  •  n  i  lu< 

i         mini,  obtained  bj  this    pr< ii  onlj  a  by-] luct, 

,   in,. i,  i    mj   circumstances  azoxybenz  ormed 

as  the  principal  product  oi  r«  duction. 
The     azoxj  -compounds    m  13     be     obtaii  1  '1    in 

deal  quantity,  hj  applying  to  the  corresponding 
nitro-derivative  the  calculated  quantity  of  1 1  !•  -  reducing 
agent,  |M  the  eae(  ol  1  trobenzene,  meta-nitrobenzoic 
acid,  para-nilrobenzoic  aria,  and  meta-nitrobenzenesulphonic 
acid  the  reaction  runs  quite  smoothly,  bul  does  not  Micceed 
;,,  the  case  of  ortho  substitution  compounds,  such  as  ortho- 
oitrotoluene,  ortho-nitrobenzoic  acid,  and  ortho-nitrophenoL 
50  gnus,  of  nitrobenzene  are  mixed  with 
BOgrmi  rsenious  acid,  75  gnu-,   of  caustic  Boda,  and 

about  61  0  parts  of  water  and  heated  to  boiling  from  6  to  10 
hours  while  constantly  Btirring.  The  azoxybenze,  thus 
obtained,  is  filtered  and  purified  by  recrystallisation  from 
alcohol.  (2)  30  grrus.  of  nitrobenzoic  acid  arc  mixed  with 
ins.  of  arsenious  acid,  44  grms.  of  caustic  soda,  and 
alxmt  500  grms.  of  water  and  heated  to  boiling  for  about 
five  hours.  The  azoxybenzoic  acid  is  then  precipitated 
from  the  soludou  by  means  of  hydrochloric  acid,  filtered, 
and  the  arsenic  removed  by  digestion  with  dilute  hydro- 
chloric acid.  The  para  acid  hitherto  unknown  forms  an 
amorphous  faintlj  coloured  powder  analogous  in  properties 
to  the  corresponding  meta  compound.  (3)  27  grms.  of 
metanitrobi  nzene  sulphonate  of  sodium  or  potassium  are 
mixed  with  IS  grms.  of  arsenious  acid,  2  1  grms.  of  caustic 
soda,  and  300  grms.  cf  water  and  heated  to  boiling  from 
6  to  10  hours.  The  arsenic  is  tben  precipitated  by  the 
addition  of  the  calculated  quantity  of  barium  or  calcium 
chlorides,  and  the  filtrate  concentrated  by  evaporation  to 
dryness.  The  sodium  or  potassium  salt  of  the  azoxy- 
benzene  sulphonic  acid,  thus  obtained,  is  purified  by  re- 
crystallisation. — I).  15. 


The  Production  of  Perchlornaphtholdisulpho  Acid,  and 
Diazo  Dij.  stuffs  therefrom.  S.  Pitt,  Sutton.  From 
L.  Cassella  and  Co.,  Frankfort-on-the-'Maiue,  Germany. 
Eng.  Pat.  1920,  January  29,  1894. 

By  the  action  of  cuprous  chloride  on  the  diazo  compound  of 
l.l'.3.3'-amido  naphthol  disulphonie  acid  (acid  H  of  Eng. 
Pat.  174  2  Of  1891  :  this  Journal,  1891,  918)  it  yields 
1  .l'.3.3'-chloro-naphthol    disulphonie    acid    which    gives 


valuable  azo-dw  -mil-  faster  to  washing  and  bluer  in  shade 
than  those  from  the  unchlorinated  a-naphthol  disulphonie 
acid.  50  kilos,  of  the  acid  II  are  converted  into  the 
sparingly  soluble  yellow  diazo  compound.  After  filtering 
oil',  this  is  mixed  with  10  per  cent,  hydrochloric  acid  and  a 
solution  of  5  kilo-,  of  cuprous  chloride  i-  added  at  10  ('. 
The  whole  i-  then  kept  ;it  this  temperature  until  the  yellow 
colour  has  disappeared.  After  precipitating  the  copper 
with  sulphuretted  hydrogen  the  filtered  solution  is  saturated 
at  the  boiling  point  with  salt  when  the  acid  sodium  salt  of 
the  chloro-naphthol  disulphonie  acid  separates  out  on 
cooling.  The  acid  Baits  crystallise  well  whilst  the  neutral 
salts  art'  very  easily  soluble  j  the  solutions  do  not  fluoresce 
and  give  a  dark-preen  coloration  with  ferric  chloride. 
The  arid  combines  with  diazo-  or  tetrazo-eompounds  and  in 
the  case  of  the  latter,  symmetrical  or  mixed  diazo  dytstuffs 
can  be  produced,  the  chloro-naphthol  disulphonie  acid  being 
used  as  first  or  second  component.  Greenish  blue  to  blue 
and  violet  shades  are  thus  obtained. — T.  A.  L. 


Improvements  in  the  Manufacture  and  Production  of  New 
Azodyestuffs.  G.  W.  Jobuson,  London.  From  Kalle 
and  Co.,  Biebrich-on-the-Khine,  Germany.  Eng.  Pta. 
1641,  January  25,  1894. 

These  dyestuffs  are  derivatives  of  the  1 . 1'.4  ..'J'-di-hydroxy- 
naphthalene  disulphonie  acid  and  are  obtained  by  combining 
it  with  the  diazo  compound  of  a  monamine  or  of  an  amido- 
azo  compound.  The  acid  itself  is  produced  from  the  15 
naphthalene  disulphonie  acid.  This,  when  sulphonated  at 
a  low  temperature  with  fuming  sulphuric  acid  yields 
naphthalene  trisulphonic  acid,  which  on  subsequent  nitra- 
tion and  reduction  gives  1  4.3M'  naphthylamine  trisul- 
phonic acid.  On  converting  this  into  the  diazo  compound 
and  boiling  it  with  dilute  acids  it  a ields  l.l'.4.3'-naphth- 
sultone  disulphonie  acid  which  on  fusion  with  caustic 
alkalis  gives  1.1'. 4. 3'  dihydroxy-naphthalene  disulphonie  I 
acid.  The  sodium  salt  of  this  acid  crystallises  in  white 
prismatic  needles  and  is  easily  soluble  in  water.  The 
sol. it  ion  has  a  faint  bluish- violet  tinge  and  gives  a  deep  | 
bluish-green  coloration  on  the  addition  of  ferric  chloride, 
which  disappears  on  heating.  It  is  stated  that  the  acid  will 
combine  with  one  or  two  diazo  groups  but  only  the  com- 
bination of  equimolecular  proportions  of  a  diazo  compound 
and  the  acid  is  claimed.  The  combination  takes  place  in 
an  alkaline  or  faintly  add  solution,  the  colours  obtained 
tend  more  towards  the  blue  end  of  ihe  spectrum  than  those 
from  the  corresponding  chromot  ropes.  They  differ  from 
the  colouring  matters  from  1-S  dihydroxy-naphthalene 
disulphonie  acid  S  in  that  like  the  chromotropes  they  form 
valuable  lakes  on  the  fibres  which  differ  considerably  from 
the  original  shades. — T.  A.  L. 


Process  for  Obtaining  certain  Toluene  Dericntices  from 
the  Mired  Nitrutolm  in  s  obtained  by  Nitrating  Toluene. 
II.  Loesner,  Leipzig.     Eng.  Pat.  2206,  February  1,  1894. 

"  If  aromatic  nitro-compounds  are  reducsd  by  means  of 
salts  of  arsenious  acid  (arseniates)  [.sic],  amido-bodies 
are  produced  in  addition  to  azoxy-compounds."  Ortho 
substitution  compounds  of  nitro-bodies,  however,  are  not 
or  scarcely  at  all  affected  by  reducing  agents.  This 
property  may  be  utilised  for  separating  the  individual 
nitro-compounds  from  a  mixture  of  ortho-,  meta-,  and  para- 
compounds.  If  a  mixture  of  ortho-,  meta-,  and  para-nitro- 
toluene  with  arsenious  acid  be  digested  in  alkaline  solution 
only,  the  meta-  and  para  compounds  are  reduced,  while 
ortho-nitrotoluene  remains  perfectly  unaltered.  The  latter 
may  be  easily  separated  from  the  azoxy-amido  compounds 
by  known  methods.  It  is  advantageous  to  operate  with 
the  use  of  pressure,  in  order  to  facilitate  and  simplify  the 
reaction. — D.  B. 


The  Manufacture  and  Production  of  New  Mordant 
Dyeing  Colouring  Matters.  J.  Y.  Johnson,  London. 
From"  The  Badische  Anilinand  Soda  Fabrik,"  Ludwigs- 
hafen,  Germany.     Eng.  Pat.  3474,  February  17,  1894. 

The  colouring  matters  are  produced  by  condensing  gallic 
acid  with  dimethyl-  or  diethyl-aniline  by  means  of 
phosphorus  oxyehloride  with  or  without  the  addition  of 
zinc  chloride  or  similar  substances  About  10  kilos,  of 
gallic  acid  and  40  kilos,  of  dimethylaniline  are  mixed  in  an 
enamelled  pan  provided  with  an  agitator,  and  40  kilos,  of 
phosphorus  oxyehloride  are  run  in.  A  reaction  sets  in 
spontaneously,  and  when  it  has  somewhat  moderated,  about 
40  kilos,  of  zinc  chloride  are  slowly  added,  and  the  whole 
is  continually  stirred  until  the  frothing  ceases.  The  melt  is 
then  carefully  diluted  with  200  litres  of  water,  and  the 
whole  is  poured  into  1,000  litres  of  water.  After  adding 
sodium  acetate,  the  dye-stuff  is  filtered  off  and  kept  in  paste 
form.  It  give-  bright  blue  shades  on  chrome  mordanted 
wool,  fast  to  light.  The  addition  of  the  zinc  chloride  given 
in  the  example  is  not  essential.— T.  A.  L. 


7.-- TEXTILES:  COTTON,  WOOL,  SILK,  Etc. 

PATENTS. 
Improvements  in  Size  Boiling  and  Feeding  Apparatus  for 
Taping    or    Slashing    Machines    employed  for    Siting 
Te.rtile  Yams  fir   Weaving.     M.  Bury  and  W.  T.  Bury, 
Darwen,  Lancaster.     Eng.  Pat.  10,207,  May  28,  1894. 

A  contrivance  for  continually  supplying  heated  and 
liquefied  size  to  taping  machines,  &c,  consisting  of  a 
vertical   metallic   cylinder,   provided  at  its  lower  end  with 
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separate  inlets  for  steam  ami  size.  The  latter  is  pumped 
iuto  the  cylinder — or  drawn  from  a  raised  reservoir — and 
during  its  passage  through  the  apparatus,  boiled  and 
disintegrated  by  the  admission  of  steam,  the  action  being 
assisted  by  one  or  more  perforated  partitions.  From  the 
top  of  the  .cylinder  the  size  flows  through  a  pipe  directly 
into  the  "  sow  "  or  "  starch-box  "  of  the  machine. — II.  T.  I'. 


Improvements  in  the  Treatment  of  Vegetable  Fibrous 
Mutters  to  obtain  Fibres  therefrom.  J.  Smith  and 
P.  W.  Nicolle,  London.  Lng.  Pat.  1089,  January  18, 
1891. 

By  boiling  and  subsequently  crystallising  a  solution  con- 
taining sodium  sulphate  (2  mols.)  and  sodium  bicarbonate 
(1  mol),  a  double  salt  is  obtained  of  the  composition  :  — 
SO:i,  21-27  per  cent.;  C()2,  515  per  cent.;  Na20,  31*50 
per  cent. ;  H20,  42*08  per  cent. ;  and  which  may  be  called 
"  a  basic  carbonated  sulphate  of  soda."  The  salt  is  to  be 
used  for  the  purpose  of  obtaining  fibre  from  such  plants  as 
flax,  hemp,  &c.  by  the  process  described  in  a  previous 
patent  (this  Journal,  1891,  922),  the  |  per  cent,  solution  of 
earbolate  of  soda  therein  named  being  replaced  by  a 
2  j  per  cent,  solution  of  the  above  compound.  It  is  claimed 
that  owing  to  the  feeble  alkalinity  of  the  salt,  its  use 
involves  no  injury  whatever  to  the  fibre.  When  the  fibre 
is  to  be  treated  with  boiling  solutions,  it  is  unnecessary  to 
prepare  the  double  salt  separately — a  mixture  of  bicarbo- 
nate and  sulphate  of  soda  may  be  employed  instead. 

— H.  T.  P. 


Improvements  in  the  Manufacture  of  Artificial  Silk.  II.  de 
Chardonnet,  Paris,  France.  Eng,  Pat.  24,638,  December 
21,  1893. 

An  improvement  on  the  process  described  in  previous 
patents  (this  Journal,  1887,  139 :  1891,  359  and  566  ;  1892, 
939  :  compare  1890,  286)  consisting  essentially  in  the  use 
of  collodion  made  from  hydrated  "  pyroxil."  The  latter  is 
obtained  by  only  partially  drying  nitrated  and  washed 
cellulose.  The  product,  containing  25 — 30  per  cent,  of 
water,  is  said  to  be  a  definite  hydrate,  which  cannot  be 
regenerated  by  soaking  completely  dried  pyroxil  in  water, 
and  is  far  more  soluble  than  the  dry  variety.  Moreover  its 
solubility,  as  also  the  fluidity  of  the  collodion  may  be 
increased  by  the  addition  of  small  proportions  of  certain 
ethers,  metallic  chlorides,  acids,  &c.  The  collodion  thus 
prepared,  in  virtue  of  the  water  of  hydration  it  contains,  has 
the  property  of  setting  very  rapidly,  so  that  the  operation 
of  thread-drawing  {ibid.')  need  not  be  conducted  under 
water,  the  thread  being  simply  discharged  into  the  air,  or 
along  a  moist  surface.  .Moreover,  the  thread-  do  not  tend 
to  stick  together,  and,  in  the  case  of  multiple  threads,  remain 
more  open  and  supple.  The  subsequent  denitration  of  the 
thread  is  effected  in  a  bath  containing  an  alkaline  sulphide. 

—II.  T.  P. 


Improvement*  in  Mach mr.  or  Apparatus  for  Spreading 
India-rubber  and  bin  Materitdt  upon  Fabrics.  I!.  1). 
Kay,    T.    Uowley,    Manchester,  and    a.   O.   Ffunstone, 

Salford.      ling.  Pat.  2\,Wi,  November  1  I,  1898. 

THE    improved    machine    is    constructed    vertically.      Com 
mencing  at  the  bottom,  there  an;,  arranged  on  Opposite    -id's 
of  the  apparatus  a  letting  out  and  a  taking-up  roller;  above 

i    Spreading  and    finally  a    drawing   roller,    the    whole 

being  ed   by   suitable  gearing.     The   fabric  to    !"■ 

I  is    drawn   over   a    c;iiide-ro|ler,  and  from  thence   over 

the  spreading  cylinder.     At  this  point  the  india-rubber  mast 
or " dough,    is  pressed  into  close  contact   with  the  fabric 

arid    Spread  over    the  latter    in  a   thin    layer    by  means  of   a 

total    knife  oi    gauge    fixed  (lose   to    the    cylinder. 

riuently  the  material  pa  •  over  tie-  drawing-roller 
(hollow,  and  heated  by  -team;  at  tie  top  of  the  apparatus, 
and  down  again  to  the  taking  up  roller.     During  its  pa 

the  upper  portion  of  the  machine,  tic-  coated  fabric  tu 

dre  d  by  mCSM  of   a  Steam  ch*   t,  or  system    Of   '-team  pi|><'« 


arranged  between  the  rollers.  ]iy  reversing  the  machine, 
the  (doth  may  be  made  to  travel  in  an  opposite  direction, 
and  coated  a  second  time.     For  this  purpose,  two  spreading 

knives  are  provided  on  opposite  sides  of  tint  cylinder,  either 
the  one  or  the  other  being  in  operation,  according  to  the. 
direction  of  the  motion.  Doubled  fabric  may  be  produced 
b\  passing  coated  fabric  and  lining-cloth  together  through 
the  machine,  the  adherence  of  the  two  materials  being 
ensured  by  means  of  a  weighted  roller  pressing  on  the 
ppreuding  cylinder. — II.  T.  1'. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

The  Fixation  of  Lead  Dioxide  on  Fibres,  and  its  Applica- 
tions. Bonnet.  Bull.  Soc.  Ind.  Mulhouse.  Trans.  1894, 
69. 

By  means  of  plumbite  of  soda,  lead  dioxide  may  be  fixed  as 
follows  : — (I)  Mordant  cold  for  15  minutes  in  plumbite  of 
soda,  (1  litre  =  135  grins,  of  PbO)  diluted  with  19  vols,  of 
water:  (2)  pass  directly,  without  washing,  into  bleaching 
powder  at  2:' — 3°  B.,  work  ^  hour  :  (3)  wash.  Repeat  the 
series  of  operations,  The  fibre  is  very  little  injured.  The 
repetition  of  the  operations  may  be  omitted  if,  after  washing, 
the  fibre  is  worked  in  water  acidified  with  nitric  acid. 

Fibres  thus  mordanted  acquire  a  fairly  deep  black  in  a 
bath  of  aniline  salt.  The  PbO:j  may  also  be  utilised  to 
precipitate  other  oxides  ;  e.g.,  if  the  mordanted  fibres  aie 
worked  iu  a  bath  of  chromium  chloride,  or  of  chrome  alum 
made  faintly  alkaline,  chromium  oxide  is  precipitated  on  the 
fibre.  Lead  is  then  removed  by  a  passage  through  a  weak 
bath  containing  soda  and  glucose. — R.  B.  B. 


Detection  of  Artificial  and  Natural  Colouring  Mailers  on 
the  Fibre.  A.  Lehne  and  A.  Rusterholz.  Fiirber 
Zeitung,  1891,  et  seq. 

See  under  XXIII.,  page  72. 


PATENTS. 

Improvements  in  or  Appertaining  to  the  /(leaching  of 
Fibrous  or  Textile  Materials.  M.  Williams,  Liverpool. 
Eng.  I'at.  23,750,  December  '.),  1893. 

-\i.k\ii\i  and  oxidising  agents  which  hitherto  have  been 
used  separately  in  the  usual  bleaching  processes  are  by 
this  patent  applied  simultaneously.  For  instance,  a  mixture 
i-  made  of  chloride  of  lime  or  a  hypochlorite,  a  carbonated 
or  silicated  alkali,  and  hot  water;  in  this  the  goods  are 
placed,  and  preferably    the  vat   is   kept   heated    and  agitated 

by  the  passage  through  it  of  a  current  of  hot  air. 

— W.  E,  K. 


Improvements  in  Preparing/or  Bleaching  and  Dyeing  ami 
iu    Bleaching,  Dyeing,  and  Washing    Vegetable  Textile 

Material,  and    in   Apparatus    tin  refor.      .).('.   Mewburn, 

London.    From  La  Societe"  Leblois,  Piceni  and  Co.,  Paris. 
Eng.  I'at.  1656,  January  25,  1894. 

TllIH  process  is    especially  applicable    to    the    bleaching  and 

of.  cotton  slivers  or  rovings  without  subjecting  them 

to  matting  or  deterioration.    The  sliver-  or  rovings  are  first 

thread,  d    or    Strung  OU  to   cords    or    tapes    by  a    method  dc- 

Crlbed.       They    arc     then    subjected     to    the   action   of    the 

washing,  bleaching,  or  dyeing  liquor  in  a  vacuum  vessel 
baving  a  movable  internal  lid,  which  acts  as  a  weight  and 

i  -  ■■-  down  the  contents  of  the  vessel  as  tht'j  become 
impregnated  with  liquid,  so  preventing  matting  or  entaugle- 
mi  nt    The  manipulation  consists  in  flrsl  forming  a,  vacuum 

within  the   vessel    and   lie  n  Opening   a  cock   at    the  bottom  to 
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admit  the  liquor.  Then  the  vacuum  is  reformed  and  after 
thai  air  Ui  admitted  a(  the  bottom  of  the  vessel,  these  two 
last-named  operations  being  repeated  edghl  or  nine  times. 
This  treatmenl  prodnoei  a  tumultuous  movement  of  the 
bath,  whkh  effect*  ■  thorough  impregnation  of  the  material. 
The  materia]  after  withdrawal  from  thevacuum  vessel  is 
placed  in  another  apparatus  consisting  of  ao  immersing 
irheel,  provided  with  containing  drawers  arranged  around 
its  periphery,  and  in  this  i1  is  submitted,  if  required,  to  the 
last  operations  of  bleaching,  dyeing,  or  washing.  It  is 
claimed  thai  in  th<-'  vacuum  vessel,  cotton  in  bales  (without 
the  removal  of  th(  containing  hoops  or  cloths)  can  be 
effectively  treated.  -W.  E.  K. 


Improvements  in  Apparatus  for  Washing  and  Cleansing 
Printers'  Blanketing.  W  Badfield,  .!.  J.  Sumner,  and 
II.  Hadfield,  Furness  Vale.  Eng.  Pat.  12,772,  July  2, 
1894. 

Whilst  passing  over  a  drum  or  other  curved  surface  the 
blanket  is  subjected  to  the  action  of  scrubbing  brushes 
mounted  on  vibrating  levers  or  frames  and  oscillating  in 
the  direction  of  the  traverse  of  the  blanket.  Simultaneously 
water  or  other  cleansing  li<iuid  is  discharged  on  to  the  face 
of  the  blanket  by  means  of  spurt  pipes.  It  is  claimed  that 
bj-  reason  of  the  unyielding  backing  afforded  by  the  drum 
the  cleansing  action  of  the  brushes  is  very  effective,  and  at 
the  same  time  the  back  of  the  blanket  is  kept  almost  dry. 
After  leaving  the  drum  the  blanket  passes  over  a  revolving 
drv  brush,  which  removes  a  large  proportion  of  the  moisture 
left  upon  it.— YV.  E.  K. 


An  Improved  Machine  for  Printing  on  Textile  Fabrics 
and  the  Like.  J.  Bolet,  Barcelona.  Eng.  Pat.  18,218, 
September  25,  1894. 

This  invention  relates  to  a  rotary  machine  adapted  to 
operate  by  continuous  movement  for  printing  on  textile 
fabrics  and  the  like  by  the  aid  of  relief-engraved  rollers, 
and  employing  fatty  inks.  The  arrangements  generally 
resemble  those  of  the  printing  machines  used  in  calico 
print  works.  There  is  a  bowl,  against  which  the  engraved 
roller  is  pressed,  and  a  back-grey  is  used.  A  special  train 
of  nine  rollers  for  inking  the  engraved  roller  is  employed. 

— W.  E.  K. 


Improvements  in  Machinery  for  Mordanting,  Dyeing, 
Washing,  and  Scouring  Banks  of  Yarn.  W.  H.  Thorpe, 
Halifax.     Eng.  Pat.  19,226,  October  10,  1894. 

The  hanks  of  yarn  are  carried  on  rollers  supported  in  a 
longitudinal  frame,  which  latter,  by  means  described,  is 
reciprocated  backward  and  forward  in  the  liquor  contained 
in  the  receiving  cistern,  and  at  the  same  time  the  rollers 
have  imparted  to  them  a  partial  forward  and  backward 
rotation.  The  hanks  are  kept  distended  by  rollers  at  the 
bottom  of  the  cistern,  held  by  notched  bars  running  along 
each  side,  and  kept  rigid  by  means  of  a  pawl  taking  into 
notches  in  the  vertical  rods  running  to  the  upper  frame- 
work of  the  machine.  Several  cisterns  are  provided,  and 
the  whole  framework  and  hanks  thereon  can  be  tran>ferred 
from  one  to  another  by  means  of  pulley  blocks. — W,  E.  K. 


Improvements  in  Dyeing  Mixed,  Woven  or  Knitted 
Fabrics.  T.  Ingham,  Manchester.  Eng.  Pat.  19,235, 
October  10,  1894. 

A  modification  of  Pat.  2984,  1889;  the  colouring  matter 
is  applied  at  boiling  heat,  and  the  oxidising  bath  at  double 
strength,  the  intermediate  process  of  drying  being  conse- 
quently dispensed  with. — W.  E.  K. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Kestner's  Compressed  An-  Elevator  for  Liquids.     Biver. 
Bull.  Soc.  d'Encouragement,  1894,  B86— 342. 

An  automatic  elevator  for  acids  and  other  liquids,  working 
by  compressed  air.  The  action  is  brought  about  by  a  float, 
which,  when  it  rise-,  opens  a  valve  admitting  compressed 
air  into  the  acid-vessel  of  the  apparatus,  and  closes  an  air 
escape  valve;  when  the  float  falls,  thi<  process  is  reversed. 

In  the  drawing,  which  represents  the  simplest  form  ot 
the  apparatus,  A  represents  a  cast-iron  vessel  of  about  50 
litres  capacity.  Through  openings  in  the  top  are  passed 
the  air  escape-pipe  T4  and  the  compressed  air  supply-pipe 
Tg,  which  is  recurved  --o  that  its  exit  is  in  the  Bame  vertical 
line  with  T,.      Through   the  side  opening  of  A  passes  the 


acid  pipe,  the  lower  brauch  T,  of  which  communicates  with 
the  reservoir  of  acid  at  a  slightly  higher  level  than  A,  and 
is  provided  with  a  valve  m  ;  whilst  the  upper  branch  T3 
leads  to  the  receptacle  into  which  the  acid  is  to  be  pumped. 
X,  the  float,  is  a  stoneware  bottle  of  about  400  cc.  capacity, 
provided  at  the  top  with  the  valves  for  closing  T2  and  T, 
and  having  a  vertical  motion  of  about  2  mm.  between  the 
two. 

The  apparatus  being  empty  and  the  float  down,  the  acid 
from  the  reservoir  lifts  the  valve  m  and  flows  into  A  until 
it  raises  the  float,  when  the  air  exit  closes  and  the  com- 
pressed air  enters.  The  pressure  of  the  compressed  air 
closes  m  and  raises  the  acid  by  T3  until  the  end  of  T:)  is 
unsealed.  The  air  then  escapes  by  T3,  the  pressure  is 
relieved,  the  float  falls,  and  the  whole  action  begins  again. 
A  weight  Y  can  be  hung  on  to  X  in  the  case  of  high 
pressures  where  the  liquid  is  to  be  raised  to  a  considerable 
height. 

Details  of  the  working  parts  are  given  in  the  paper,  and 
drawings  of  another  form  of  the  apparatus,  in  which  a  rod 
attached  to  X  works  the  valve  arrangements  in  a  small 
glass-faced  box  placed  above  the  lid  of  A  and  communi- 
cating with  it  by  a  tube  in  which  the  rod  moves.  The 
working  parts  can  thus  be  seen  and  got  at  for  repairs,  &c. 
When  the  apparatus  is  used  for  hydrochloric  acid  it  is 
covered  internally  with  caoutchouc. — J.  T.  I). 
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The  Freezing  Points  of  Sulphuric  Acid  of  Different 
Degrees  of  Concentration.  R.  Pictet.  Comptes  rend. 
1894,119,"  642—645. 

Thk  author's  results  are  shown  in  the  following  table  :— » 


Formula. 

Percentage 
H»80< 

Densities. 

Freezing 
Points. 

100-00 

1-842 

°C. 
+  10-5 

84*48 

1-777 

+     3-5 

73-08 

1-650 

-  70 

H,S04  +  4H20 

57-65 

1-476 

-  40 

47-57 

1-376 

-  50 

40-50 

1-311 

-  65 

II  BO«  +  10H2O 

35-25 

1-268 

-  88 

H2SO,  +  11H.0 

33-11 

1-219 

—  75 

H2S04  +  12H2G  .... 

31-21 

1-233 

-  55 

H2S04  +  13H20 

29-52 

1-219 

-  45 

28-00 

1-207 

-  40 

20- G3 

1-19G 

-  34 

H2S04  +  16H20 

2.V39 

1-187 

-  26-5 

H2SO«  +  18H20 

23-22 

1  170 

-  19 

H2S04  +  20H2O 

21 -K) 

1-157 

-  17 

17-88 

1-129 

-    8-5 

9-82 

1-067 

-     3-5 

H2S04  +  75H20 

677 

1-045 

o-o 

5-10 

1-032 

+     2-5 

1-78 

1-007 

+     4-5 

H2SO,  +  l,000H2O   . . . 

0-54 

1-001 

+     0"5 

—A.  R.  L. 


The  Decomposition  of  Nitric  Acid  by  Ammonium  Sulphate 
in  the  (Joncentration  of  Sulphuric  Acid.  G.  Lunge  and 
W.  Abenius.     Zeits.  angew.  Chem.  1894,  608—610. 

The  nitrogen  acids  exist  in  sulphuric  acid  either  as  nitrosyl- 
sulphuric  acid  (in  weal:  acid  also  partly  as  nitrous  acid)  or 
as  nitric  acid.  They  arc,  as  is  known,  destroyed  by  boiling 
with  ammonium  sulphate,  although  it  is  difficult  to  remove 
(he  last  traces  by  this  means.  The  authors  in  the  present 
investigations  neglect  such  traces  of  the  nitrogen  acids  as 
are  only  indicated  by  such  reagents  as  diphenylamine, 
brucine,  &c,  and  by  "  complete  decomposition "  they 
understand  that  the  nitrogen  acids  have  been  so  far 
removed  that  no  gas  can  be  collected  in  the  nitrometer. 

On  boiling  with  ammonium  sulphate,  nitrous  acid  (that 
is  to  say,  in  this  connection,  rdtrosylsulphnric  acid)  and 
nitric  acid  act  differently.  In  the  case  of  nitrous  acid  the 
reaction  i-  1  (pressed  by  the  equation — 

NOOH  +  NIC  =  211,0  +  2.V. 

from  a  number  of  experiment!  it  was  proved  that  even 
in  mlpbnric  acid  of  1-71  tp.  gr.  the  whole  of  the  nitrous 
..< vl  WU  destroyed  hy  boiling  for  .'»  minute--  with  the 
amount  of  runmoninm  sulphate  required  by  this  equation. 

On  the  other  hand,  nitric  acid  is  not   readily  destroyed. 

'I  bree  reactions  are  /<<  itni  fat  \€  possible  in  this  instance  : — 

1.  9HVO,   1   .--MI,       olio   1   8\, 

2.  JIXO,   1    XII,       2H,0    1    x,o, 

sad  '.',,  thi-  rritrie  aeU  may  gire  ofl  oxygen,  thus  being 
reduced  to  nitron-  acid,  wine),  t i.rii  rcicts  with  ammonia  in 

the  way  already  indicated. 

'lh«  .luthors  have  made  ■■<  Dumber  of  investigations  with 

titrated  aeid  o(   1   84    p  n   and  with  acid  of   I  *71  ap. 

gr.,  but  have  not  yet  been  able  to  decide  which  of  those 


reactions  represcuts  what  takes  place.  Their  researches 
however  show  definitely  that  even  in  the  most  concentrated 
aeid  it  is  necessary  to  boil  for  half  an  hour  with  1  mol. 
of  NH;!  to  1  mol.  of  IINOa  in  order  to  decompose  all  the 
nitric  acid,  but  that  in  the  case  of  acid  of  1  •  7 1  sp.  gr.,  such 
as  is  obtained  from  lead  pans,  the  nitric  acid  can  only  be 
removed  by  boiling  for  many  hours  with  a  large  excess  of 
ammonium  sulphate.  Their  results  show  the  importance 
in  sulphuric  acid  manufacture,  of  guarding  against  all 
contamination  of  the  acid  with  nitric  acid,  whilst  contami- 
nation with  nitrous  acid  is  not  of  sueh  serious  consequence. 

—H.  S.  P. 


The  Action  of  Nitric  Oxide  on 
High  Temperature.  F.  Emich. 
375—390. 


Certain   Metals   at   a 
Monatsh.   Chem.   15, 


Sabatikk  and  Senderens  have  previously  studied  the  action 
of  nitric  oxide  upon  certain  metals  and  their  lower  oxides, 
and  concluded  that  the  resulting  oxides  are  different  from 
those  formed  when  the  metals  are  heated  in  the  air 
(Comptes  rend.  114,  1429 — 1432).  The  author's  experi- 
ments show  that,  on  the  contrary,  in  the  majority  of  cases 
the  same  oxides  are  formed  as  final  products,  but  that 
their  formation  is  much  slower  when  nitric  oxide  is  the 
oxidising  agent.  In  view  of  the  fact  that  nitric  oxide  is 
itself  partially  decomposed  at  500° — 600°  C.,  the  experiments 
in  most  cases  were  performed  at  or  below  this  temperature. 
The  metal  was  employed  in  a  finely-divided  state,  generally 
prepared  by  the  reduction  of  the  oxide  in  a  current  of 
hydrogen.  At  the  start,  the  action  of  the  nitric  oxide  is 
incomplete,  and  it  is  necessary  to  pulverise  and  reheat  the 
metal  in  nitric  oxide  repeatedly,  before  the  final  action 
can  be  achieved.  This  point  was  overlooked  by  Sabatier 
and  Senderens,  and  hence  in  all  probability  arises  the 
differences  in  the  results  obtained. 

The  action  of  nitric  oxide  upon  the  following  14  metals 
(copper,  zinc,  cadmium,  mercury,  tin,  lead,  chromium, 
molybdenum,  tungsten,  uranium,  manganese,  iron,  nickel, 
cobalt)  was  tried,  with  the  result  that  the  same  products 
are  obtained  as  when  they  are  heated  in  air,  except  in  the 
cases  of  copper  and  lead,  which  form  cuprous  oxide  and 
lead  monoxide  respectively,  instead  of  cupric  oxide  and  red 
lead  (Pb3()4).  Mercury  is  without  action  on  nitric  oxide 
at  its  boiling  point. — C.  A.  K. 


The  Occurrence  of  Per chlorate  in  Saltpetre.     C.  Haeusser- 
mann.     Chem.  Zeit.  1894,  18,  1206—1207. 

1'iiK  author  confirms  Hellich's  observation  that  commercial 
potassium  nitrate  is  frequently  contaminated  by  perchlorate. 
Various  samples  of  "  pure  "  potassium  nitrate,  intended  to 
be  used  in  the  manufacture  of  gunpowder,  were  all  found 
to  contain  perchlorate,  although  in  every  case  chlorate  was 
absent  and  chloride  practically  so.  According  to  the  author 
the  impurity  is  derived  in  the  first  place  from  the  Chili 
saltpetre,  from  which  by  double  decomposition  potassium 
nitrate  is  largely  prepared,  and  originally  probably  from 
the  natural  nitre  deposits  which  form  the  source  of  Chili 
saltpetre.  The  possible  risk  of  explosions  arising  from  the 
use  of  such  saltpetre  for  gunpowder  manufacture  i6  pointed 
out.  At  the  same  time  there  is  no  evidence  to  show  that 
sueh  risk  exists;  ami,  as  a  matter  of  fact,  similar  brands 
of   nitre   have   been    employed  during  past  years   without, 

" ■>  nlciit.  As  a  means  of  getting  rid  of  the  perchlorate,  the 
author  suggests  that  tin  impure  saltpetre  be  fused  in  a 
cast-iron  vessel  until  all  perchlorate  is  destroyed,  and  after- 
wards reervHtallised. —  II.  T.  1'. 


Detection   mul    Estimation   <>/    Minute   Quantities  of  the 

Nitroi/rn  Acids.      C  Lunge  and  A.  Zwoff.     Zeits.  angew. 
Chem'.  1*94,  345. 

See  under  Will., page  67, 
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'I'h,  Electrolytic  Preparation  of  Potassium  Zincate. 
I'll.  Sohoop.  Zeita.  f.  Blektrotech.  a.  Blektrochem,  1894, 
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PATENTS. 
Improvements  in  or  Appertaining  to  Apparatus  for  Drying 

Bicarbonate  of  Soda.     G.  Jarmay,   VYinnington.      Eng. 

Pat.  23,889,  December  12,  1898. 
Moibi  Bodium  bicarbonate  is  fed  through  a  valved  hopper 
into  a  long,  covered  trough,  having  a  valved  outlet  al  the 
farther  end,  towards  which  the  sail  is  taken  by  the  action 
of  a  revolving  shaft  carrying  paddles.  Air,  previously 
hi  ati  .1  to  about  95  0.,  is  drawn  in  through  a  pipe  at  the 
entrance  end  of  the  apparatus  bj  a  fan  connected  to  a 
vertical  pipe  immediately  above  the  outlet  valve.  The  dust 
bonate  carried  forward  by  the  draught  collects  in  a 
dust-settling  l>ox  surmounted  by  a  <lu~t  bag  or  hose.  Both 
the  mechanical  feeder  and  the  discharging  door  or  screws 
are  bo  constructed  as  to  form  a  hermetic  sealjn  each.  The 
air  passed  through  is  preferably  mixed  with  carbonic  acid, 
and  then  a  higher  temperature  than  that  stated  maybe  used. 
The  air,  or  mixture  of  air  and  carbonic  acid,  may  be 
conveniently  heated  by  steam  in  a  multitubular  apparatus. 

--K.  S. 

Improvements  in  the  Manufacture  of  Refined  Bicarbonate 
of  Soda.  G.  Jarmay,  Winnington,  Chester.  Eng.  Pat. 
23,890,  December  12,  18'.»:s. 

Reference  is  made  to  previous  inventions  for  purifying 
the  crude  sodium  bicarbonate  obtained  in  the  ammonia-soda 
process,  one  by  the  present  patentee  and  Ludwig  Mond 
(Eng.  Tat.  2996,  1884;  this  Journal,  1885,  282),  and  the 
other  by  Solvay  (Eng.  Pat.  173,  1888  ;  this  Journal,  1889, 
i'>).  The  improvements  on  these  processes  now  described 
consist  in  dissolving  the  crude  bicarbonate  in  a  close  vessel 
having  a  hopper  with  valve  for  admission  of  the  salt,  and  a 
mechan'cal  agitator,  at  from  85°  to  95  C,  this  temperature 
being  obtained,  not  by  blowing  steam  in,  but  by  a  steam 
coil.  Besides  ammonia,  some  carbonic  acid  is  given  off, 
and  these  gases,  with  steam,  pass  into  a  multitubular 
chamber,  the  coil  in  which  is  surrounded  by  the  mother- 
liquor  from  a  previous  operation.  Exit  is  provided  for  the 
cooled  carbonic  acid  gas.  The  solution  in  the  dissolving 
vessel  now  contains  bicarbonate  and  sesquicarbonate  ;  it  is 
filter -pressed  and  pumped  to  the  upper  part  of  an  iron 
tower  having  numerous  compartments  with  internal  cooling 
pipes  through  which  water  is  passed,  so  as  to  reduce  the 
temperature  of  the  solution  to  about  40  C.  Dilute  car- 
bonic acid  gas,  such  as  that  from  limekilns,  is  passed  in  near 
the  bottom  of  the  tower,  so  as  to  bubble  upwards  and  keep 
the  liquor  agitated.  The  carbonated  liquor,  with  bicarbonate 
in  suspension,  passes  by  a  pipe  from  the  bottom  of  the 
tower  into  an  elevated  filtering  vessel,  in  which  the  sodium 
bicarbonate  collects,  and  the  filtered  mother-liquor  flows 
thence  into  the  heater,  or  multitubular  chamber,  and  then 
into  the  "  dissolver."  The  crust  of  bicarbonate  that  collects 
in  the  towers  is  dissolved  by  the  mothor-liquor  heated  to 
about  80°  C,  and  the  solution  thus  obtained  is  run  into  the 
dissolving  vessel,  to  be  saturated  with  crude  bicarbonate. 

— E.  S. 

Improvements  in  Treating  the  Residual  Products  of  certain 
Manufactures  and  in  Treating  certain  Metallic  Ores  for 
the  Manufacture  of  Chlorine.  E.  J.  Hunt,  Stafford. 
Eng.  Pat.  24,175,  December  15,  189:?. 

See  under  XI.,  page  42. 


Improvements  in  Obtaining  Cyanides  and  Ferroci/anides. 
J.  B.  Headman,  Edinburgh.  Eng.  Pat.  6621,  April  3, 
1894. 

Carbonaceous  matter  and  barium  carbonate  are  heated 
by  electricity  in  a  carbon-lined  furnace,  one  carbon  elec- 
trode    being    introduced    through    a    stuffing-box    in    the 


close-fitting  cover,  and  the  other  through  the  bottom  of  the 
vessel,  so  that  the  are  is  formed  between  them  through 
the  body  of  the  mixture,  while  nitrogen,  or  air  deprived  oi 
D,  is  passed  in.  For  barium  carbonate,  other  alkaline 
earthfl  or  alkali-  may  be  -ubstituted,  oxides  of  6odium, 
potassium,  calcium,  strontium,  barium,  "  or  their  carbonates 
or  other  suitable  salts,  or  the  said  metals"  being  specified. 
The  furnace  is  built  externally  of  firebricks;  the  iron  cover 
is  insulated  by  asbestos,  which  is  abjo  need  in  the  stuffing- 
bozi  -  for  the  electrodes ;  a  tapping  outlet  is  provided 
through  which  the  fused  cyanide  flows  into  a  receptacle 
protected  from  the  air  by  a  casing  ■  and  a  pair  of  valved 
hoppers,  both  communicating  with  a  pipe  for  admission  of 
the  nitrogen,  is  fitted  to  the  cover.  Tin-  (huge,  which  may 
consist  of  5  parts  barium  carbonate  to  1  part  of  oil-,  coke-,  or 
wood-charcoal,  both  in  powder  and  well  mixed,  is  passed  in 
through  the  hoppers,  which  have  close-fitting  lids.  An  exit 
pipe  is  provided  for  waste  ga-es,  opposite  to  the  tapping 
outlet.  Should  any  of  the  cyanide  formed  be  volatilised, 
the  escaping  vapours  are  passed  through  collecting,  con- 
densing, or  absorbing  apparatus.  When  a  ferrocyanide  is 
required,  iron,  or  one  of  its  suitable  salts,  is  added  to  the 
(barge ;  or  it  may  be  obtained  from  the  cyanide  formed  as 
described  by  known  means. — E.  S. 


Process  for  the  Manufacture  of  Neutral  Sodium  Car- 
bonate, Neutral  Sodium  Sulphite,  and  Sodium  Borates. 
E.  Dresel  and  J.  Lennhoff,  Berlin.  Eng.  Pat.  14,905, 
August  3,  1894. 

To  prepare  sodium  carbonate  "  one  equivalent  "  of  carbonic 
acid  is  passed  into  an  ammoniacal  solution  of  sodium 
chloride,  and  then  dry  ammonia-gas  under  a  stated  pressure, 
the  temperature  of  the  liquid  being  kept  at  or  below  8"  C. 
The  sodium  carbonate  is  precipitated  with  one  atom  of 
water  of  crystallisation,  which  may  be  expelled  by  heating 
to  above  100°  0.  Sodium  sulphite  is  prepared  in  like 
manner,  sulphur  dioxide  being  substituted  for  carbonic  acid, 
the  temperature  in  this  case  being  not  higher  than  15°C. 
The  neutral  sodium  sulphke  precipitated  is  anhydrous.  Or 
a  solution  of  sodium  chloride,  with  an  equivalent  of  ammo- 
nium carbonate  or  sulphite,  is  subjected  to  the  action  of 
ammonia  "  under  cooling  or  pressure  or  both,"  to  obtain 
respectively  the  carbonate  or  sulphite.  In  like  manner 
sodium  borate  is  obtained  by  reacting  on  sodium  chloride 
solution  with  ammonium  borate  and  ammonia  ;  but  in  this 
case  sodium  sulphate  may  replace  the  chloride.  The  pre- 
ferred process  consists  in  adding,  for  the  neutral  borate,  one 
equivalent,  or,  if  a  tiborate  (borax)  is  wanted,  two  equiva- 
lents of  boric  acid,  to  solution  of  sodium  chloride  or 
sulphate,  and  then  passing  dry  ammonia  into  the  solution  ; 
the  boric  acid  dissolves  as  the  temperature  rises,  forming 
ammonium  borate,  which  reacts  on  the  sodium  salt,  and,  on 
cooling,  the  borate  crystallises  out.  "  It  is  advisable  to  use 
ammonia  in  excess,  until  the  solution  possesses  the  same 
alkalinity  as  the  borate  to  be  produced." — E.  S- 


7III.-GrLASS,  POTTERY,  AND 
ENAMELS. 

PATENT. 

An  Apparatus  for  applying  Glazes  or  Enamels  to  Tiles 
or  other  like  Goods.  A.  Maw,  G.  II.  Maw,  and  B.  Suart, 
Jackfield.     Eng.  Pat.  23,753,  December  9,  1893. 

The  apparatus  consists  of  a  horizontal  frame  to  which  another 
horizontal  frame  is  hinged,  along  which  travels  an  endless 
band  conveying  the  tiles  to  which  the  glaze  is  to  be  applied. 
The  glaze  is  contained  in  a  reservoir  placed  above  the  main 
frame,  in  which  revolves  a  roller  distributing  the  glaze  upon 
a  band  of  india-rubber  covered  with  some  textile  absorbent 
material,  which  passes  over  the  surface  of  each  tile  in  turn 
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as  it  is  presented  by  the  travelling  band.  The  pressure  of 
the  tiles  against  the  rubber  band  is  regulated  by  means  of 
the  hinged  portion  of  the  frame,  which  is  controlled  by  a 
graduated  lever  earn  ing  a  jockey  weight.  The  reservoir 
of  glaze  can  be  lowered  bodily  out  of  contact  with  the 
distributing  roller  when  it  is  desired  to  cut  off  the  supply. 

— B.  B. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

The  Co-efficient  of  Dilatation  of  Cement  and  Cement 
Mortars.     Keller.     Thonind.  Zeit.  1894,  18,  469 

The  author  has  determined  the  expansion  of  various  cement 
mixtures,  both  under  the  influence  of  temperature  and  under 
that  of  the  addition  of  moisture.  Commercial  Portland  cement 
was  used  neat,  and  mixed  with  sand  and  gravel  from  the 
Rhine.  The  stones  in  the  gravel  were  about  20  mm.  in 
their  longest  diameter.  The  following  mixtures  were  used. 
(1)  Neat  cement,  (2)  One  part  of  cement  to  one  of  aggre- 
gate, (3)  1  :  2,  (4)  1  :  4,  (5)  1  :  6,  (6)  1  :  3.  Prisms  300  mm. 
long  and  70  by  70  mm.  in  section  were  prepared  and  kept 
under  water  until  the  time  of  testing.  The  range  of  tem- 
perature through  which  the  tests  were  performed  was  from 
—  16J  to  72'  C.  Twenty-four  hours'  exposure  was  necessary 
to  make  sure  that  the  test  pieces  attained  a  uniform  tempera- 
ture throughout  their  mass.  The  following  mean  co-efficients, 
referred  to  a  rise  of  temperature  of  1°  C.  and  in  presence  of 
an  equal  amount  of  moisture  in  the  test  pieces,  were  deter- 
mined. (1)  0-0000126,  (2)  0-0000110,  (3)  0-0000101,  (4) 
0-0000104,(5)  0-0000092,(6)  O-00O0O95.  These  figures 
appear  to  be  regularly  related  to  the  composition  of  the 
test  pieces,  the  small  fluctuations  observed  being  errors  of 
observation. 

A  second  series  of  tests  was  made  to  ascertain  the 
influence  of  moisture  in  the  test  pieces,  with  the  result  that 
the  expansion  due  to  the  addition  of  1  per  cent,  of  moisture 
was  found  to  be  u  follows  for  the  six  mixtures  examined. 
(1)  0000090,  (2)  0-000073,(3)  0-000072,(4)0-000012, 
(5)  0*000038,  (6)  0*000027.  The  author  proceeds  to 
calculate  the  total  expansion  of  a  bar  of  concrete  20  m.  in 
length,  formed  of  a  mixture  of  1  part  of  cement  to  2  of 
gravel,  arising  from  a  difference  of  temperature  of  40^  C. 
and  from  an  increase  of  water  of  2  per  cent.  Taking  the 
figures  previously  given,  the  expansion  due  to  rise  of  tem- 
perature is  0*000404.  That  due  to  increase  of  moisture  is 
0-000142,  so  that  the  total  expansion  is  represented  by  the 
mm  "f  these  numbers  multipled  by  the  length  of  the  bar, 
this  being  equal  to  0*01096  m.  or  in  round  numbers  1 1  mm. 

—  P.  P. 


The  Valuation  of  Marl  for  If  i/Uraulit:  Cements.  G.  Lunge 
and  If.  Schoehor-Tscheniy.  Zeit-.  f.  angev/.  Chem. 
1H'*4,  16,  481—495. 

1  hi.  author-  have  endeavoured  to  ascertain  whether  it  is 
practicable  to  supplement  the  information  afforded  by  the 
analysis  of  a  marl  intended  for  the  manufacture  of  a 
hydraulic  cement,  by  a  direct  test  indicating  its  behaviour 
when  exposed  to  a  temperature  approaching,  but  not  reach- 
ing, that  at  whieh  hydraulic  cements  are  prepared.  They 
give  numerous  analyses  of  marls  used  in   the  manufacture 

of   cement,  and  elaborate  deiails  of    the  extent  to  whieh    the 

acid    and    basic  constituents    of  these   marls    react    upon 

each  other  at  a  full  red  beat.  Alter  comparing  the  data 
which  they  bavc  obtained  in  tin-  manner,  with  those  given 
by  burning  the  mails  in  a  small  trial  kiln  on  a  small 
BOttle,  the  author-,  '■late  that  they  have  established  a  tuffil  lent. 

concordance  between  the  resulti  to  justify  the  use  of  the 
proposed  process,  which  is  thus  summarised.  The  sample 
to  be  examined  is  exposed  in  a  platinum  crucible  for  two 

hours    to    a    Strong     red     leaf,    and    the     ignited    material     is 


powdered  and  successively  extracted  with  dilute  hydro- 
chloric aciil  (  1  :  3)  and  with  5  per  cent,  sodium  carbonate 
solution.  The  insoluble  residue  is  dried,  ignited,  ami 
weighed,  when  its  quantity  forms  a  measure  of  the  degree 
of  ease  with  whieh  the  material  is  burnt  to  a  hydraulic 
cement.  In  an  appendix  to  the  paper,  the  authors  give 
1,127°  C.  as  the  approximate  temperature  at  which  their 
experiments  were  conducted,  this  figure  being  obtained  by 
the  air  pyrometer  of  Meyer  and  Riddle,  and  lying  about 
100°  above  the  temperature  indicated  by  the  incipient  fusion 
of  an  alloy  of  silver  and  gold  containing  60  per  cent,  of  the 
latter,  which  was  also  used  in  determining  the  temperature. 
They  endorse  the  statement  of  M.  Meyer  that  the  clinkering 
point  of  most  cements  lies  at  or  near  1,450°  C,  and  dismiss 
the  statement  hitherto  current  that  it  is  greatly  higher, 
e.g.  2,000°  C— P.  P. 

The  Hardening  of  Mortar.     J.  A.  Macpherson.     J.  Amer. 
Chem.  Soc,  November  1894. 

In  order  to  ascertain  whether  the  common  belief  among 
builders  that  mortar  is  improved  by  being  allowed  to  lie  in 
a  heap  for  some  days  before  being  used,  is  founded  on  fact, 
tests  were  made  on  mortars  that  had  been  thus  exposed  for 
known  periods,  briquettes  being  prepared  and  their  tensile 
strength  determined  after  the  lapse  of  six  or  seven 
weeks.  A  slight  increase  of  strength,  amounting  to  about 
10  per  cent,  when  the  time  of  exposure  was  increased  from 
three  to  seven  days,  was  observed.  This  result  does  not 
appear  to  be  due  to  the  formation  of  calcium  silicate,  as  an 
insignificant  amount  of  this  substance  was  found  in  the 
mortar.  This  is  borne  out  by  the  examination  of  a  mortar 
130  years  old,  which  was  found  to  contain  0-34  per  cent, 
of  calcium  silicate.  The  influence  of  sugar  upon  mortar 
was  investigated  and  found  to  be  slightly  favourable 
when  the  briquettes  were  kept  in  air,  and  almost  without 
influence  when  they  were  kept  under  water.  The  substitu- 
tion of  bullock's  blood  diluted  with  one-third  its  volume  of 
water,  for  pure  water,  increased  the  strength  of  the 
briquettes  by  about  10  per  cent. — P.  P. 


PATENTS. 

Improvements   in   the  Manufacture   of  Portland  Cement. 
A.  McAra,  Glasgow.     Eng.  Pat.  1427,  January  23,  1894. 

Argillaceous  or  siliceous  limestone  is  ground  and  mixed 
with  argillaceous  or  calcareous  materials  such  as  "  soft 
limey  blaes  or  shale,"  or  with  fat  lime  or  chalk,  in  order  to 
bring  the  composition  of  the  resulting  slurry  to  that  usual 
in  the  preparation  of  Portland  cement.  The  use  of  the 
main  constituent  in  the  form  of  a  dry  powder  and  that  of 
the  material  added  to  correct  the  composition  of  the 
mixture  in  the  form  of  a  slurry,  arc  claimed. — 15.  B. 


1   Vew  or  Improved  Method  or  Process  for  the  Manufac- 
ture of  Artificial    Wood.    < '.  Geige,  Broich,  Germany. 

Eng.  Pat.  10,585,  May  31,  1894. 

Six  to  eight  parts  by  volume  of  peat  are  washed  until  the 
fibres  are  separated,  ami  mixed  with  two  parts  of  plaster  of 
Paris  and  10  to  12  parts  of  water.  The  mass  is  moulded 
and  subjected  to  hydraulic  pressure,  and  dried  by  means  of 
a  current  of   cold  air.     The  product  when  dry  may  be    oiled 

or  coated  with  a  solution  of  resin   in  alcohol.     In  order  to 

prevent  the  rapid  setting  of  the  plaster,  glue  may  be  added, 
together  with  eliminate  of  potash,  or  other  agglutinauts  may 
be  substituted  for  the  plaster.  The  composition  is  said  to 
be  readily  worked  in  the  same  manner  as  wood. — P.  It. 


Improvements  relating   to  the   Treatment  of  Terra-Cotta, 

Wood,  ( 'In,/,  Ovpsum,  Limestone,  ami  other  Materials  for 
Preserving  and  other  Purposes.  E.  Tortora,  Naples, 
Italy.     Eng,  Pat.  19,487,  October  12,  1894. 

'I  in  invention  consists  in  placing  such  materials  as  terra- 
cotta, wood,  gypsum,  >Ve.,  in  a  bath  of  paraffin  or  ozokerite 
at  a  temperature  above  the  boiling  point  of  water,  but  below 
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thai  of  the  preservative  wax.  Moisture  and  gases  arc 
expelled  from  the  porei  of  the  materials  treated,  and 
absorption  of  the  preservative  takes  place.  It  is  atateel 
thai  "Milt  and  cracked  -ton,-  an  transformed  into  a  eeiy 
good  material  l>.\  tlii-  process."  Mixtures  ol  "sand  ;ind 
until  lac,  .-and  and  gypsum,"  and  like  compositions,  may 
also  be  treated  in  a  similar  manner.— B.  B. 


Improvements  in  and  relating  to  the  Vulcanisation  of 
Timber.  W.  E,  Keys,  Manchester.  From  F.  M.  Grum- 
bacher,  Berlin,  Germany.  Eng.  Pat.  20,574,  October  27, 
1 89  l . 
Tin:  process  patented  consists  in  drying  timber  at  a 
mod. rate  temperature,  <.</.,  not  exceeding  120  ( '.,  and 
subsequently  "  vulcanising"  it  by  exposing  it  to  a  tempc- 
rature  as  lii»li  as  250°  C.  The  apparatus  used  consists  of  a 
horizontal  cylindrical  chamber  within  which  are  placed 
rails  upon  which  a  truck  runs  in  the  manner  adopted  in 
creosoting  plant,  provided  with  a  steam  coil,  and  the  usual 
fittings,  such  as  a  manometer  and  pyrometer.  Hoth  stages 
of  the  operation  are  carried  out  in  this  vessel,  the  end  of 
tin  first  stage  being  recognised  by  the  cessation  of  conden- 
sation of  water  in  a  small  condenser  attached  to  one  end  of 
the  cylindrical  chamber.  When  the  drying  is  completed 
air  is  pumped  in  to  a  pressure  of  about  ID  atmospheres,  and 
the  temperature  of  the  chamber  is  raised  by  means  of  the 
strain  coil  to  about  250°  C.  It  is  claimed  that  by  the 
preliminary  drying  at  a  comparatively  low  temperature, 
"  vulcanisation  "  under  pressure  and  at  a  higher  temperature 
can  be  effected  without  injuring  the  wood. — B.  B. 


New  or  Improved  Material  for  liuildiny  Purposes. 
F.  Wittmann,  Berlin,  Germany.  Eng.  Pat.  20,535, 
October  26,  1894. 

Tin-:  material  patented  consists  of  a  mixture  of  1,000  grms. 
of  slag  or  coal  ashes,  100  grms.  of  cream  of  lime,  100  grms. 
of  cement,  and  120  grms.  of  water.  The  composition  thus 
prepared  is  moulded  into  slabs  or  arches,  with  or  without 
stiffening  insertions  of  iron.  Slabs  prepared  in  this  way 
arc  suitable  for  partition  walls  where  it  is  desired  to  hinder 
the  transmission  of  sound. — B.  B. 


X.-METALLUKGY. 

The  Practical  Operation  of  the  Cyanide  Process  on  the 
Witwatersrand  (Transvaal)  Gold  Fields.  M.  Eissler. 
Institute,  of  Mining  and  Metallurgy,  November  21,  1894. 

The  reason  that  the  cyanide  process,  although  unsuccessful 
in  America  and  elsewhere,  is  so  successful  in  the  Wit- 
watersrand Fields,  is  believed  by  the  author  to  be  that  the 
ores  in  this  locality  carry  the  gold  in  a  pure,  metallic,  and 
extremely  line  state  of  division,  and  that  the  gold  in  the 
pyrites  is  in  a  free  state  and  not  in  chemical  combination. 
That  gold  is  soluble  in  cyanide  of  potassium  was  known  in 
the  Middle  Ages,  and  ancient  documents  are  promised  to 
prove  this  statement.  Its  application  to  the  treatment  of 
ores  was  patented  in  the  United  States  in  1867,  but  no 
satisfactory  practical  results  were  obtained.  In  1894,  about 
one-third  of  the  gold  produced  at  the  Witwatersrand  fields 
was  obtained  by  the  cyanide  process. 

The  author  describes  the  working  details  of  the  process 
as  carried  out  in  the  district  for  the  treatment  of  tailings, 
and  does  not  enter  into  the  chemistry  of  the  subject. 
The  conglomerates,  after  stamping,  contain  a  very  large 
percentage  of  slimes,  by  which  is  understood  the  very  fine 
particles  of  talcose  and  clayey  materials,  together  with  fine 
quartz,  iron  oxides,  and  sulphides.  At  least  30  per  cent,  of 
the  ores  pass  away  into  the  slime  pits,  which  on  the  quantity 
treated,  is  calculated  to  represent  20,000  ounces  of  gold  per 


month.  I')i  to  the  present  do  method  has  been  devised  for 
profitably  dealing  with  these  slimes.  Jt  is  a  mechanical 
problem,  as  there  is  no  chemical  difficulty  in  the  way.  The 
gold  is  easily  soluble  in  cyanide,  and  the  author  believes 
that  the  difficulty  may  be  overcome  by  agitating  with 
vci  v  weak  solutions,  settling,  decanting,  and  recovering  the 
gold  by  the  Siemens  and  Ilalske  electrical  process,  which 
is  equally  effective  with  very  weak  or  strong  solutions.  The 
slimes  are  in  an  extremely  line  state  of  division,  and  in  one 
case  it  is  shown  that  they  do  not  completely  settle  in  24 
hours,  and  the  final  settlings  after  this  contain  6  dwt.  of 
gold  per  ton,  and  are  richer  than  the  first.  The  following 
results  show  the  physical  condition  of  these  tailings  : — 


Size-  of 
Sieve. 

Result. 

Gold 

Assay. 

Meshes  per 
Sq  In. 

900 

All  passed  through. 

Dwt.  per 

Ton. 

1,600 

1"85  per  cent,  remained  on  sieve  . . . 

3  03 

.3,600 

27 '9.5        „                   „                 „      . . . 

4-00 

7,225 

20'74        „                  „                „      ... 

4'40 

14,400 

7*70       „                 „                „      ... 

4-«;n 

41"  78       „         passed  through. 

•  • 

This  41 '78  por  cent,  was  panned,  and— 

6-30 

22-54 

2-85 

7-64 

„       slimes  in  the  panning  water 

2-85 

The  author  discusses  the  methods  and  advantages  of 
"  intermediate  filling  "  and  "  direct  filling,"  in  respect  to 
which  there  is  considerable  controversy,  and  he  proceeds  to 
describe  in  detail  the  leaching  and  stock  tanks  and  the  zinc 
boxes,  and  to  give  a  synopsis  of  the  process.  From  this  it 
appears  that  the  tailings,  from  the  plate  amalgamation 
treatment,  are  first  treated  with  an  alkaline  wash  containing 
0-15  per  cent,  of  KCy  and  four  ounces  of  caustic  soda  per 
ton  of  solution.  After  this  the  strong  solution  of  KCy  (0-3 
to  0*5  per  cent.)  is  run  on  to  the  tailings  to  the  extent  of 
one-third  the  weight  of  the  latter.  When  this  solution  is 
leached  out  the  tailings  are  drained  for  an  extra  four  hours, 
by  which  means  they  become  exposed  to  the  air,  which, 
with  the  cyanide  left  behind,  effectually  attacks  the  remaining 
gold.  The  weak  solution  of  KCy  (0-15  percent.)  is  then  used 
to  wash  out  the  gold,  with  a  final  washing  with  water.  Fifty 
hours  is  the  time  taken  for  the  whole  of  the  operations. 
When  the  tailings  are  acid  from  the  decomposition  products 
of  iron  pyrites,  caustic  lime  is  sometimes  added  to  them 
previous  to  leaching.  The  important  question  of  whether 
it  pays  to  concentrate  the  tailings  before  sending  them  to 
the  cyanide  works  has  not  yet  been  definitely  settled  in 
these  fields. 

The  presence  of  copper  in  the  ore  acts  prejudicially  to 
the  cyanide  treatment.  It  is  important  therefore  to  remem- 
ber the  fact  of  the  selective  solvent  action  of  weak  solutions 
of  cyanide  on  gold  in  preference  to  other  metals,  and  also 
that  gold  will  dissolve  in  the  weakest  solutions  in  which 
copper  and  other  metals  might  remain  unaffected.  In  the 
case  of  complex  ores  the  tendency  is  to  increase  the  strength 
of  the  cyanide  to  overcome  the  disturbing  influence  of  the 
baser  metals,  very  often  the  result  ending  in  failure.  To 
employ  very  weak  solutions  would  be  likewise  commercially 
ineffectual  if  the  ordinary  zinc  precipitation  method  were 
adopted,  since  the  dissolved  gold  is  not  thereby'  precipitated 
from  very  wTeak  solutions.  The  new  process,  by  Siemens 
and  Halske,  of  electrically  precipitating  gold  on  thin  lead 
plates,  which  works  with  solutions  of  any  strength  even  in 
the  presence  of  caustic  soda,  renders  the  employment  of 
very  weak  solutions,  in  accordance  with  the  selective  solvent 
action  before  mentioned,  practically  successful. 

In  this  process  the  conditions  which  the  metal  cathode 
must  fulfil,  are:— (1)  The  precipitated  gold  must  adhere 
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to  it ;  (2)  it  must,  he  capable  of  being  rolled  out  into  very 
thin  sheets  to  avoid  unnecessary  expense  ;  (3)  it  must  tie 
easy  to  recover  the  gold  from  it ;  and  (4)  it  must  not  be 
more  electro  positive  than  the  anode,  in  order  to  prevent 
return  currents  being  generated  when  the  depositing  current 
is  stopped.  Tbe  most  suitable  metal  is  therefore  lead, 
rolled  into  very  thin  sheets,  and  it  is  found  to  be  important 
that  a  very  large  surface  of  electrode  should  be  employed, 
a  better  effect  being  obtained  by  doubling  the  number  of 
plates  than  by  increasing  the  current  tenfold.  No  less  im- 
portant is  the  question  of  the  anode.  Carbon  could  be  used 
for  this,  but  it  will  not  withstand  the  action  of  the  current 
and  soon  crumbles  into  a  fine  powder,  which  decomposes 
the  cyanide.  Zinc  used  as  an  anode  forms  a  white  precipi- 
tate of  ferrocyanide  of  zinc  by  the  reaction  of  zinc  oxide 
upon  the  ferrocyanide  formed  during  the  leaching,  Simi- 
larly  iron  anodes  form  Prussian  blue.  The  latter  can  he 
decomposed  with  caustic  soda,  and  the  cyanide  recovered 
by  evaporating  the  solution  and  smelting  with  potassium 
carbonate.  Iron  plates  are  therefore  used  for  the  anode. 
Only  a  very  weak  current  is  required  to  precipitate  the 
gold,  the  advantages  gained  by  such  a  weak  current  being 
(1)  that  the  gold  is  deposited  hard  on  the  plates  ;  (2)  that 
the  iron  anodes  are  preserved  for  a  long  time,  as  their  waste 
is  in  proportion  to  the  current  strength  ;  and  (.3)  that  little 
horse-power  is  required.  In  this  process  there  are  none  of 
the  complications  arising  from  the  formation  of  lime  and 
alumina  and  hydrate  of  iron,  which  under  similar  circum- 
stances sometimes  occasion  so  much  trouble  in  the  zinc 
process.  Practically,  experience  shows  that  if  an  ore  con- 
taining copper  be  treated  with  a  strong  solution  of  cyanide, 
say  2  to  3  per  cent.,  the  potassium  cyanide  may  be  all 
decomposed,  but  if  a  weaker  solution,  say  0-5  per  cent,  be 
applied,  although  the  cyanide  will  be  also  decomposed,  the 
-atne  extraction  of  gold  will  be  effected.  So  that  though 
in  the  former  case  the  treatment  may  appear  commercially 
impracticable,  the  proper  carrying  out  of  the  process  by 
leaching  with  weak  solutions  may  prove  to  be  both 
effective  and  economical. 

The  vats  hold  135  tons,  and  it  takes  five  hours  to  fill 
them.  The  tailings  first  get  an  alkaline  wash  of  10  tons. 
After  this  70  tons  of  strong  solution  of  cyanide  (0-05  to 
0-08  per  cent.)  are  pumped  on,  and  then  20  tons  of  a  weak 
solution  of  0-01  per  cent,  strength,  each  vat  taking  five 
days  to  thus  leach,  filter,  and  discharge.  The  actual  extrac- 
tion of  fine  gold  by  these  solutions  has  averaged  70  per 
cent.,  whilst  the  consumption  of  cyanide  has  been  a  quarter 
of  a  pound  per  ton  of  tailings  treated.  The  iron  anodes  are 
plates  7  ft.  long,  3  ft.  wide,  and  one-eighth  of  an  inch  thick. 
They  are  kept  in  a  vertical  position  by  wooden  strips,  and 
are  so  placed  in  the  vat  that  the  solution  in  passing  through 
is  made  to  circulate  alternately  over  and  under  them.  The 
lead  sheets  are  stretched  between  two  iron  wires  fixed  in  a 
light  wooden  frame,  which  is  then  suspended  between  the 
iron  plate-.  They  are  com  red  with  canvas  to  prevent 
short-circuiting.  Once  a  month  these  frame-  are  taken  out 
one  at  a  time,  the  lead  removed  and  replaced  by  fresh 
sheets,  and  the  frame  returned  without  any  interruption  of 
the  working.  The  had,  which  contains  from  2  to  12  per 
cent,  of  gold  deposited  as  a  thin  bright,  yellow,  adherent 
film,  is  then  -melted  into  bars  and  cupelled.  The  consump- 
tion of  lead   is  "'>')  lb.   per  month  at  the  works,  treating 

00    tons    per    month,    and    the    consumption    of    iron    is 

1,080  11).  for   the  same  period,  and   the   whole  cost  of  tteat- 

t  woiks  on' to  St.  pet  ton.      A    mouth's  working  showed 

that  whereas  tbe  balance  between  the  tailings  and  the  final 
due  showed  a  theoretical  output  of  74*6  per  cent.,  the 
actual  gold  recovered  amounted  to  711  percent.  The 
tailings)  assayed  6  to  8  dwt.,  and  tbe  final  residues,  after 
treatment,!  to  2  dwt.  per  ton.    The  solution!  which  leave 

the  precipitation  boxes   '-till   contain  traces  of  gold,  anah 

•.ing  that  the  strong  solntii  away  between  4  and 

,vt.  per  ton  of  solution,  and  the  weak  from    0    to     I     dwt., 
but  the  -olution,  after  the  addition  of    cyanide,  is  u<ed  owr 

to  lew  h  l m   I'  tailing        v.    W. 


Loss  of  Cold  din/  Silver  during  Scorification  Assay. 
\V.  I*.  Mason  and  .1.  VV.  liowinan.  .1.  Ainer.  (,'hein.  Soc. 
1894,  16,  313—314. 

Two  tables  are  given  recording  the  total  loss  incurred  in  the 
cupeUation,  and  in  the  scorification  plus  cupellation,   of 

various  weights  of  gold  and  silver  under  conditions  such  as 
would  obtain  in  careful  practical  work.  The  following  is  a 
summary  of  the  results  :  — 


Weight  before  Cupel-     Num-ber 

hit  ion  Or  Cupellation  plus     ■  ■  ." 

Scorification.  I''M"'1'1' 

ments. 


Percentage  of  Loss. 


Highest.     Lowest.     Average. 


Silver: 

160—260  cupelled  ... 
W0— 450 
600—560 

7 
5 
4 

2-92 

2-27 
2'29 

1-79 
0'95 
1-38 

2*18 
P85 

1  •  85 

16 

•• 

.. 

1-99 

200— Still  scorified  and 

cupelled. 
1011—500 

550—652             „ 

C 

7 
7 

3  •;».-> 

4-53 
2-51 

1-68 
2-C6 
1-66 

2  -7s 
2-76 
2-10 

20 

.. 

2-54 

Gold: 

200— 350 cupelled  ... 

16 

0-888 

0-165 

0-30 

16 

•  • 

0 '  30 

231—860  scorified  and 
cupelled. 

350—4*0 

s 
12 

1-07 
2-10 

0-41 
0-48 

0-65 
1-02 

20 

•  i 

•• 

0-87 

-W.  G.  M. 


Fusing-points  of  Re-melted  Lead-Tin  Alloys.     B.  Wiesen- 
grund.     Wied.  Ann.  1894,  52,  777. 

The  author  prepared  the  following  alloys  of  lead  and  tin  • — 
PbSn,.,,  PbSn,,  PbSn4,  PbSn8,  PbSnj,  PbSn,  Pb.2Sn,  Pb?Sn, 
Pb4Sn,  Pb-,Sn,  Pb12Sn,  and  investigated  their  melting-points. 
In  agreement  with  the  results  of  Rudbcrg,  E.  Wiedemann, 
and  Pillichody,  he  found  that  on  cooling  the  melted  alloy 
there  were  two  stationary  or  slowly-altering  temperatures. 
One  of  these,  especially  in  the  case  of  alloys  rich  in  tin, 
occurred  at  about  180°  C,  whilst  the  other,  in  the  case  of 
alloys  rich  in  lead,  lay  between  200°-  300°  C.  The  results 
are  given  in  tables  and  curves,  and  are  explained  on  Kud- 
berg's  and  Wiedemann's  hypothesis,  namely,  that  one  of 
the  points  (187  )  is  the  melting-point  of  a  "chemical  alloy" 
having  the  composition  PbSn ...  whilst  the  higher  point 
represents  the  melting-point  of  a  solution  of  the  excess  of 
metal  in  the  above  "  chemical  alloy." — J.  S. 


Experiments  on  <i  FerrcTungaten.     J.  S.  de  Bonneville. 

J.  Amer.  ('hem.  Soc.  1894,  16,  297—304. 
A  ten  it  fern -tungsten  give  abnormal  results  on  analysis, 

and  this  led  to  a  more  detailed  examination.  The  alloy, 
BS  described  hy  Howe  in  his  "  Metallurgy  of  Steel,"  was 
"  platinum-grey,    hard,    and    brittle,"   and    many    fragments 

exhibited  cleavage  planes  of  a  pyritous  appearance ;  but  it 
was  visibly  heterogeneous.  The  average  proportion  of 
tungsten  exceeded  10  per  cent.,  but  varied  s0  much  that  it 

is  probable  that  several  alloys  were  present.  Two-thirds  of 
the  total  iron  could  be  removed  by  strong  hydrochloric  or 

nitric  acid;   sulphuric  acid  had  but   little  effect,  whilst   fused 

potassium    bisulphate    decomposed   the  alloy  completely; 

aqua    regia    attacked   it    slowly,  provided    that    the    tungstic 

acid  was  removed  from  the  particles  as  it  was  formed,    it  in 

noteworthy  that    while    from  30  to  88  per  Cent.  Of    iron    was 

di  otved  by  hydrochloric  acid  |  p  gi  L- 2),  only  from 
!  to  8  per  cent   ol  tungsten  was  extracted  with   it,   pel  th< 


10 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [Jan.  n,  l«ra. 


amount  oi  "free"  iron  waf  usuallj  small,  and  could  for 
the  moil  pari  l»  accounted  forbj  the  pn  I  particle! 

from  the  ateel  mortar  in  which   il   was  n arj    to  crush 

-mill!  portions oi  the  alloj  were  thei 
with  aentral  lilver  nitrate  solution,  winch 
would  dissolve  free  iron  01  convert  free  tungsten  into 
tnngatic  acid,  in  either  case  di  positing  an  equivalent  amount 
of  metallic  silver.  In  this  way  thefree  or  soluble  iron  was 
found  to  range  from  0*7  to  5*6  per  cent.,  except  in  two 
where  segregation  had  occurred  in  cooling,  and  in 
these  it  averaged  33  per  cent.,  whilst  the  free  or  Boluble 
tungsten  ranged  from  i  to  7  percent.  The  residue  From  this 
operation  was  washed  and  digested  for  from  36  hours  to  a 
week  with  excess  of  ammoniacal  silver  nitrate  Bolution,  and 
in  this  manner  the  previously  unattached  iron  and  tungsten 
were  determined.  An  alloy  which  has  the  approximate 
empirical  formula  !  e3W4,  has  been  described  by  Howe.and 

in  this  iron  acts  as  ai tovalent   elemeut  ;  hence,  the  alloy 

here  spoken  of  is  not  saturated  with  the  tungsten.  The 
combining  power  of  iron  and  tungsten  in  alloys  must  be  very 
considerable,  as  the  iron  is  not  affected  by  the  neutral  solu- 
tion of  the  vi  i\  electro-negative  elements,  silver  (as  nitrate) 
or  copper  as  copper  ammonium  chloride, — W.  G.  M. 


PATENTS. 


Improvements  in  Apparatus  for  Coating  with  Tin,  Lead, 
or  other  M>  tah  or  Alloys  of  same.  H.  F.  Taylor,  Neath. 
Eng.  Pat.  21,530,  November  11,  1893. 
The  plates  on  entering  the  bath  arc  caught  by  nippers, 
which  maj  be  preliminarily  adjusted  to  the  thickness  of  the 
plates,  and  arc  automatically  gripped  by  them  as  they  pass 
downwards  through  the  bath  and  upwards  to  the  rolls, 
the  rate  of  translation  .being  varied  by  earn  mechanism,  so 
that  the  descent  is  slightly  accelerated  as  soon  as  the  plate 
has  passed  through  the  flux,  aud  the  ascent  is  much  more 
rapitl  until  the  first  pair  of  rolls  is  almost  reached,  when  it 
is  slowed,  so  that  the  rolls  themselves  may  grip  and  carry 
the  plate  through  to  the  end.  The  rolls  are  arranged  as  in 
Morewood's  specifications  (Kng.  Tat.  1873,  3125  and 
3126),  except  that  the  troughs  under  the  upper  two  pairs 
have  a  triangular  rib  underneath,  so  placed  towards  the 
rear  that  the  overflow  drip  falls  on  the  descending  side  (not 
into  the  nip)  of  the  pair  of  rolls  next  below  ;  and  thus 
excess  tin  is  returned  to  the  bath  without  unduly  coating 
the  plate.— W.  G.  M 


catch  the  moisture  condensed  into  mist,  which  would  other- 
wise be  carried  over  mechanically.    Other  means  of  cooling 

may  be  used,  and  the    refrigeration    may  precede    the    com- 

pression  in  the  blowing  engine. — W.  G.  M. 


Improvements  in    the  Manufacture  of  Steel.      B.  Talbot, 
Feneoyd,  Pa.,  U.S.A.     Kng.  Pat.  18,919,  March  23, 1894. 

In  order  to  economise  time  and  labour  in  charging  the 
open-hearth  steel  furnace,  the  fragments  of  scrap  are 
cemented  together  by  pouring  the  pig-iron  in  a  melted  con- 
dition over  and  around  them  in  open  ingot  moulds,  and 
charging  the  resulting  ingots  hot.  The  four  sides  of  the 
mould  are  preferably  clamped  together,  and  the  clamps 
should  be  loosened  directly  the  outer  edge  of  the  iron  has 
set,  to  prevent  the  jamming  which  would  arise  from  the 
expansion  of  the  scrap.  The  ingots  are  tapered,  the  base 
being  widest, and  ordinarily  weigh  from  3,500 lb.  to  4,000 lb. 
each.— W.  G.  M. 


Improvi  d  Method  of  and  Apparatus  for  Extracting  Moisture 
from  Air  for  Blast  Furnaces  and  ( Converters.  J.  Johnson, 
Liverpool.  From  J.  Gayley,  Braddock,  Pa.,  D  S.A. 
Kng.  Pat.  20,207,  October*23,  1894. 

To  avoid  the  irregularities  introduced  by  variations  in 
hygrometric  conditions,  the  air  for  the  furnaces  is  cooled  to 
03  C.  This  is  effected  by  passing  it  from  the  pumps  first 
through  a  water  jacketed  condenser-tube,  then  through  an 
expanded  chamber  fitted  with  transverse  water-cooled  pipes 
and  a  second  chamber  containing  iron  pipes  cooled  by 
means  of  anhydrous  ammonia  furnished  by  an  ice-making 
machine,  and  finally  over  a  series  of  iron  grids  intended  to 


Improvements  in  the  Manufacture  of  Steel,  Steely-iron,  <>r 
Homogeneous  Metal.  W.  P.  Thompson,  Liverpool. 
From  E.  Ilertrand  and  O.  Thiel,  Kladno,  Bohemia.  Kng. 
Pat.  20,422,  October  25,  1894. 

Tins  specification  refers  to  a  modification  of  Eng.  Pat.  1894, 
10,923  (this  .Journal,  1894,  816), by  which,  instead  of  running 
the  metal  through  troughs  from  one  open-hearth  furnace  to 
another,  it  is  tapped  into  a  ladle  suspended  from  a  revolving 
crane,  and  thus  conveyed  to  the  next  furnace,  into  which  it 
is  poured  through  a  movable  channel.  The  furnaces  in 
which  the  different  stages  of  the  refining  are  curried  on  are 
placed  tangentially  to  the  circular  path  of  the  suspended 
ladle,  with  the  tap-hole  outwards. — W.  G.  M. 


Improvements  in  Processes  for  Reducing  Aluminium. 
J.  C.  Fell,  London.  From  F.  A.  Gooch  and  L.  Waldo, 
Connecticut,  U.S.A.    Kng.  Pat.  20,615,  October  27,  1894. 

Tuts  invention  consists  in  electrolysing  a  fused  mixture, 
preferably  of  the  chloride  and  fluoride  of  aluminium,  in 
any  suitable  vessel,  and  in  simultaneously  injecting  steam 
or  water  on  or  near  the  surface  for  the  purpose  of  absorbing 
the  escaping  halogens,  suitable  means  being  provided  for 
their  removal.  The  baths  preferred  are  composed  as 
followed  :  — 

Parts. 
The  double  chloride  of  aluminium  and  sodium  .     15 

Cryolite 55 

Sodium  chloride 30 

or — 

Cryolite 55 

Chloride  of  aluminium 12 

Chloride  of  sodium 19 

Chloride  of  potassium 1 1 

But  these  proportions  are  variable  within  wide  limits.  It 
is  stated  that  the  product  at  the  anode  is  almost  wholly- 
composed  of  hydrochloric  acid,  aud  that,  therefore,  by  the 
addition  of  chloride  of  aluminium  to  the  bath  from  time  to 
time,  the  process  may  be  maintained  almost  continuously. 

— G.  H.  K. 


Improvements  in  Processes  for  Reducing  Aluminium. 
J.  C.  Fell,  London.  From  K.  A.  Onoch  and  L.  Waldo, 
Connecticut,  U.S.A.     Kng.  Pat.  20,616,  October  27,  1894. 

The  process  and  the  baths  are  the  same  as  those  given  in 
the  foregoing  specification  (Kng.  Pat.  20,615),  but  instead 
of  water  the  addition  of  a  solid  containing  hydrogen  in 
combination  with  hydrous  salts,  or  salts  containing  com- 
bined water,  either  as  water  of  crystallisation,  or  as  water 
of  constitution,  or  both,  is  recommended.  The  salt  pre- 
ferred is  the  hydrous  crystalline  chloride  of  aluminium 
(ALC1B12H;0),  as  it  contains  a  large  proportion  of  water  in 
its  combination,  and  also  has  the  advantage  that  the 
chloride  of  aluminium  contained  in  it  replenishes  the  bath. 

— G.  H.  K. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The   Capillary-Electrolytic   Sluice  in    the  Extraction   of 
Gold.     J.  H,  .Tory.     Eng.  and  Mining  J.  58,  1894,  440. 

In  the  manipulation  of  gold-bearing  rock  considerable  loss 
has  resulted  from  the  fact  that  if  the  ore  is  crushed  very 
fine  a  large  quantity  remains  suspended  in  the  water  in  a 
very  fine  state  of  division  and  so  flows  away,  while  if  only 
coarsely  crushed  a  quantity  of  the  gold  is  never  reached  in 
the  amalgamation  process  and  is  thus  lost  in  the  tailings. 
It  is  to  get  over  this  that  the  electro-capillary  sluice  is 
employed.  It  consists  of  a  large  number  of  amalgamated 
copper  plates  set  in  an  inclined  position  so  closely  together 
that  the  passages  between  them  are  very  narrow,  about 
-L  inch.  The  rock  having  been  very  finely  crushed  a 
considerable  quantity  of  gold  remains  suspended  in  the 
washing  water.  This,  however,  in  passing  through  the 
narrow  passages  is  brought  very  intimately  in  contact  with  the 
amalgamated  surfaces,  to  which  the  greater  part  of  the  gold 
adheres.  The  action  is  helped  by  the  passage  of  an  electric 
current,  which  is  said  to  carry  the  gold  particles  with  it  and 
also  to  decompose  any  films  of  oxides  and  sulphides  that 
would  hinder  amalgamation.  It  is  considered  better  to 
use  an  alternating  current. — E.  T. 


Electrolytic  Preparation  of  Potassium  Zincate.  P.  Schoop. 
Zeits.  f.  Electrotech.  u.  Elektrochem.  1894,  6,  205—208 
and  247—249. 

The  attention  which  has  been  directed  of  late  to  the  use  of 
the  zinc  copper  accumulator,  has  caused  the  author  to  study 
the  preparation  of  alkaline  solutions  of  zinc  hydroxide  such 
as  have  been  used  in  the  well-known  Lalande-Chaperon 
element  which  is  capable  of  being  used  both  as  a  primary 
and  a  secondary  cell.  In  its  original  form  as  made  in 
Paris  in  1888,  it  consisted  of  an  anode  made  from  an  alloy 
of  95  per  cent,  of  zinc  and  5  per  cent,  of  mercury,  and  a 
cathode  of  iron,  the  depolarizer  consisting  of  cupric  oxide 
and  the  electrolyte  of  a  strong  solution  of  caustic  potash. 
Caustic  soda  could  not  be  satisfactorily  substituted  for  the 
dearer  alkali,  as  the  resistance  was  higher  and  the  solution 
of  the  zinc  took  place  more  slowly. 

In  its  form  as  a  secondary  cell,  the  zinc  used  for  this 
element  was  electrolytically  precipitated  from  the  solution, 
which  in  this  case  consisted  of  potassium  zincate.  Ac- 
cording to  the  author,  in  the  preparation  of  alkaline  zincates, 
direct  chemical  processes  arc  not  readily  applicable  even 
when  aided  by  conducting  them  with  a  metal  Bach  as  iron 
in  contact  with  the  zinc  to  be  dissolved,  as  a  transference 
of  the  zinc  to  the  iron  is  apt  to  occur,  and  only  compara- 
tively weak  solutions  are  obtained.  This  inconvenience  is 
avoided  by  making  the  zinc  tin-  anode  in  a  cell  containing 
caustic  potash  as  the  electrolyte,  and  having  the  cathode 
fof  iron;  separated  by  a  porous  cell.  An  alternative  plan 
consisted  in  abandoning  the  use  of  a  porous  cell  and 
suppressing    the    hydrogen,    which     would    otherwise    have 

appeared  at  the  cathode,  by  the  use  of  cupric  oxide,  as  in 

the  Lalaode  cell  itself.      When  using  this  arrangement,  it  is 

ible  to  connect   the  electrodes  with   the    source  of 

current    before    pouring    in    the    electrolyte,     a-    otherwise 

of  cupric  oxide  might  be  di  isolved,  and  it  is  also  well 

ii<  lit  before  any  turbidity  appears  in 
•  lotion,  a-  tie-  <li   appearance  of  such  turbidity  is  .slow. 

The  preparation  of  the  corresponding  solution  with  ca 

lOda   p  DO  difficulty,  but  the  resulting  liquid  is    not    a 

good  electrolyte  for  a  secondary  cell,  on  account  of   it-  high 

Working  on  the  principlei  thus  enunciated,  tie-  author 

the  following   method  for  the  technical  pre- 

potassium  s  'I  he  apparal  Isti  of 

a  copper   vessel,   within    which  fit-  ■<  cylinder  of  spongj 

copp  a  zinc  cylindi  i   re  ting  on  a 

'•'dot  magn<   is  to  keep  it  from  contact  with  the  coppei 

rew  serving  as  an  agitator  and  driven  by 


an  electric  motor,  occupies  the  centre  of  the  zinc  cylinder 
and  ensures  circulation  of  the  electrolyte,  which  is  a 
solution  of  caustic  potash. 

The  whole  apparatus  rests  upon  a  clay  cylinder  round 
wdiich  is  wrapped  a  nickel  spiral  heated  by  a  current,  the 
temperature  being  thus  easily  maintained  at  about  60°  C. 
The  process  is  started  by  making  the  copper  vessel  the 
anode,  and  thus  oxidising  the  spongy  copper.  The  direc- 
tion is  then  reversed  and  the  zinc  dissolved,  while  the  copper 
oxide  serves  to  suppress  the  equivalent  of  hydrogen 
resulting.  The  author  makes  a  suggestion  that  it  may  be 
practicable  to  free  the  electrolyte  obtained  in  this  apparatus 
from  most  of  its  impurities,  by  subjecting  it  to  a  supple- 
mentary electrolysis  in  a  separate  vessel  with  zinc  electrodes 
and  a  porous  diaphragm  of  magnesia.  The  ions  of  negative 
impurities,  e.g.,  chlorine,  collect  on  that  side  of  the  septum 
containing  the  anode,  while  on  the  cathode  side  metallic 
impurities  are  precipitated  on  the  zinc  plate. — 1$.  B. 


Electrolytic  Determination  of  Nickel  and  Cobalt  in  an 
Ammoniacal  Solution  of  their  Chlorides.  F.  Oettel. 
Zeits.  f.  Elektrotech.  u.  Elektrochem.  1894,  8,  192. 

See  under  XXIII.,  page  69. 


Electrolytic  Determination  of  the  Halogens.    G.  Vortmann. 
Monatsh.  furChem.  1894,  i5,  280. 

See  under  XXIII.,  page  09. 


PATENTS. 


Improvements  in  Primary  Batteries.  AV.  H.  Longsdorf. 
London.  Erom  G.  Hewett,  New  York,  U.S.A.  Eng. 
Pat.  21,420,  November  10,  1893. 

The  cell  described  is  of  the  zinc  carbon  type,  the  exciting 
liquid  being  a  solution  of  bisulphate  of  soda  or  of  potash,  or 
of  common  salt  in  sulphuric  acid,  while  depolarisation  is 
effected  by  means  of  powdered  chromic  acid,  or  of  crystals 
of  bichromate  of  potash  or  of  soda.  The  battery  is  con- 
structed with  an  outer  vessel,  preferably  of  cylindrical  form, 
and  with  a  cover  of  non-conducting  material  which  supports 
the  electrodes.  The  carbon  electrode  which  is  cylindrical 
and  cup-shaped  with  perforations  at  the  lower  end,  is  about 
three-fourths  of  the  height  of  the  outer  vessel  so  as  to  leave  a 
considerable  space  between  them  at  the  bottom.  The  zinc 
element  is  a  cylinder  surrounding  and  concentric  with  the 
carbon  cup,  and  the  arrangement  of  the  parts  is  such  that 
while  the  zinc  does  not  reach  down  to  the  depolarising 
solution  formed  at  the  bottom  of  the  cell,  the  carbon  above 
this  level  is  protected  by  paratlin  wax.— G.  II.  It. 


Improvements  in  <>r  Relating  to  Electric  Regenerative 
Batteries  or  Accumulators,  and  in  Porous  Cells  therefor, 
11.  Haddan,  Loudon.  From  K.  Riguelle,  St.  Josse  ten 
Noode,  Belgium.     Eng,  Pat. 22,674,  November 25,  is;):!. 

Tiiksi:  improvements  consist  in  the  material  used  for  the 
electrodes,  and  in  tin-  substance  employed  for  the  porous 
ell.  'ibis  latter  is  composed  of  asbestos  cloth  which  has  been 
treated    with    kaolin,    moulded   to    the    shape    required,    and 

afterwards  fired.     The  joints   are   not   sewn   but   overlap, 

which  is  claimed  as  an  improvement.      The  outer  containing 

vessel,  which  also  serves  astlm  negative  electrode,  is  formed 

of  a  metal  Unattacked  by  the  liquid  used,  such  as  brass 
covered  with  lead,  and  in  it  is  placed  either  a  mixture  of 
oxide  of  tin  and  oxide  of  lead,  or  an  alloy  of  tin  and  lead  of 
the    formula    l'b:lSii,  both    being    In  a    powder-.      The   porous 

cell  stands  in  this  mixture,  and  contains  a  suitable  positive 

pole,  preferably  of  carbon,  or  talized  carbon,  surrounded 

with  powdered  peroxide  of  lead,     if  the  alloy  of  lead  and 

llu  has  been    employed  the  battery  i*    now  ready    for  action, 

but  if  not,  a  preliminary  charge  is  accessary.  The  voltage 
claimed  is  2-28     <..  II.  B. 
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Improvemi  »/^  in  YV.  o/tnjr  /A-  Residual  Productsof  Certain 
Manufacture*  mid  in  Treating  Certain  Metallic  Orel 
forth'.  Manufacture  of  Chlorine.  E.J.  Hunt,  Stafford. 
EDg.  Pat.  24,175,  December  L5,  I 
Tin  improvement  consists  essentially  in  treating  the  residual 
products  of  certain  manufactures  with  chloride  of  Bodium  so 
as  to  obtain  sulphate  of  Boda,  which  maybe  crystallised 
out,  leaving  a  solution  of  the  chloride  of  the  metal  suffici- 
ently pure  i"  be  treated  by  electrolysis^ when  the  metal  is 
recovered,  and  chlorine  evolved,  which  latter  can  be 
utilised  in  anj  suitable  manner,  such  ;is  the  production  of 
bleaching  powder.  For  instance,  in  the  sulphuric  acid 
process  of  cleaning  iron  for  galvanising  or  tinning,  the 
Bpenl  acid  consists  essentially  of  a  solution  of  sulphate  of 
iron,  which,  on  treatment  with  common  salt,  yields  a 
solution  of  chloride  of  iron  and  sulphate  of  soda,  which  can 
be  treated  by  crystallisation  and  electrolysis  as  already 
described,  tn  the  treatment  of  zinc  ores  the  sulphate  of 
zinc  obtained  by  roasting  and  Lixiviation  may  be  treated 
with  common  salt,  whereby  a  mixed  solution  of  chloride  of 
zinc  anil  sulphate  of  soda  is  obtained,  and  the  sulphate  of 
soda  being  crystallised  out,  the  remaining  solution  of 
chloride  of  zinc  is  resolved  into  chlorine  and  metallic  zinc. 
The  skimmings  of  the  galvanising  bath  which  consists 
essentially  of  chloride  of  zinc,  salammoniac  and  oxide  of 
zinc,  may  be  similarly  treated. — G.  II.  B. 


Improvements  in  Forges  or  Furnaces  for  Heating  or 
Working  Metals  Electrically.  W.  P.  Thompson,  London. 
Prom  C.  L.  Coffin,  Detroit,  U.S.A.  Eng.  Pat.  494, 
January  9,  1894. 

The  electric  forge  to  which  this  improvement  relates,  con- 
sists essentially  of  a  table  with  a  bed  of  refractory  non- 
conducting material,  in  which  may  be  a  coil  of  pipe,  whose 
inner  end  coaies  up  through  the  centre  of  the  bed  through 
a  stop  of  refractory  material,  while  its  lower  end  leads 
downwards  through  the  table  for  the  purpose  of  being 
connected  to  auy  suitable  source  of  supply  of  air,  gas,  or 
vapour.  Suitable  mechanism  for  maintaining  the  arc  is 
supplied  by  means  of  springs  which  feed  the  carbons 
forward,  while  the  latter  are  prevented  from  meeting  by  the 
before-mentioned  stop.  A  magnet  is  provided  by  means  of 
which  the  arc  may  be  deflected,  and  there  is  a  resistance 
switch  in  the  arc-producing  mechanism,  the  whole  being 
covered  with  a  jacket  of  refractory  material. — G.  H.  R. 


of  silicate  of  soda  or  potash  of  a  strength  of  about  25    or 

HO  15.,  and  about  2  or  •'(  per  cent,  of  caustic  soda  or  potash, 
tin  latter  being  employed  to  prevent  the  coagulation  of  the 
silicic  acid  by  any  impurities  in  the  powdered  coal  which 
would  tend  to  impair  the  homogeneity  of  the  diaphragm  and 
weaken  it.  This  gelatinous  diaphragm  is  maintained  in 
place  by  a  bag  of  wire  netting  and  cloth  or  asbestos  fabric. 

— G.  If.  K. 


Improvements  in  or  relating  to  Secondary  Batteries. 
C.  J.  Hall,  Leeds,  England.  Eng.  Pat.  2 187,  February  5, 
1894. 

According  to  this  invention  the  plates,  which  are  cast  or 
formed  in  auy  suitable  manner,  are  pierced  through  with 
numerous  holes,  into  which  are  inserted  coils  made  of  lead 
ribbon.  For  traction  work  the  edges  of  the  holes  may  be 
burred  after  the  coils  are  in  place,  to  assist  in  retaining 
them.  The  coils  may  be  pasted  with  oxide  of  lead  if 
desired.  It  is  claimed  that  this  construction  allows  of 
freedom  of  expansion  and  contraction  in  working. — G.H.  K, 


Improvements  relating  to  Electrolysis,  and  to  Apparatus 
therefor.  H.  H.  Lake,  London.  From  I.  L.  Roberts, 
Brooklyn,  U.S.A.     Eng.  Pat.  13,358,  July  10,  1894. 

This  invention  relates  to  the  manufacture  of  chlorine  and 
caustic  soda  by  the  electrolysis  of  a  solution  of  common  salt, 
and  is  an  improvement  on  Eng.  Pat.  20,111  (this  Journal; 
1893,  C97).  The  electrolysing  apparatus  consists  of  a  tank, 
preferably  of  iron,  which  serves  as  the  cathode.  The  anode, 
which  is  composed  of  carbon,  stands  in  a  porous  earthen- 
ware jar  which  is  packed  with  crjstals  of  sodium  chloride. 
This  vessel  is  provided  with  a  cover  containing  three  holes, 
one  for  the  passage  of  the  anode,  another  for  a  gas  vent, 
and  a  third  for  a  long  tube  through  which  a  supply  of  salt 
crystals  is  introduced  into  the  anode  compartment.  Outside 
this  vessel  comes  the  improved  gelatinous  diaphragm,  com- 
posed of  a  mixture  of  finely-powdered  coal  and  a  solution 


Improvements  in  and  relating  in  Vessels  for  Electrolytical 

Purposes.  P.  Jensen,  London.  From  II.  Cappelen  and 
1).  Cappelen,  Norway.  Eng.  Tat.  18,910,  October  5, 
1894. 

Tiik  object  of  this  invention  is  to  provide  a  varnish  which 
shall  render  wood  durable  and  non-conducting  when  used 
for  the  construction  of  electrolytic  vessels.  It  is  claimed 
that  this  maybe  obtained  by  a  mixture  of  1  part  water-glass 
and  9  parts  of  black  japan  or  other  suitable  asphalt  com- 
position.— G.  H.  B. 


A  New  and  Improved  Process  for  the  Production  of  Ozone. 
.1.  T.  Donovan  and  H.  L.  Gardner,  Massachusetts,  U.S.A. 
Eng.  Pat.  19,127,  October  9,  1894. 

Tins  improvement  consists  in  the  production  of  ozone  by 
the  electrolysis  of  a  solution  of  a  permanganate  of  a  solid 
metallic  base  in  water.  Preferably  the  electrolyte  employed 
is  a  saturated  solution  of  permanganate  of  potassium,  in  a 
,'j  or  10  per  cent,  solution  of  sulphuric  acid,  saturation  being 
maintained  by  the  addition  of  crystals  of  the  salt.  It  is 
claimed  that  with  suitable  apparatus  38i  per  cent,  ozone 
may  be  obtained. — G.  H.  B. 


Improved  Means  for  Securing  the  Conducting  Wire  to  the 
Carbon  Electrode  in  Elements  of  Galvanic  Batteries. 
F.  A.  von  Alimondaand  N.  von  Alimonda,  Austria.  Eng. 
Pat.  19,191,  October  9,  1894. 

According  to  this  invention  connection  with  the  carbon 
plate  is  made  as  follows : — The  lower  end  of  the  wire  is 
bent  at  right  angles,  and  projects  either  into  the  carbon  or 
into  the  lug  affixed  to  the  latter,  and  the  vertical  portion  of 
the  wire  is  embedded  in  a  groove  cut  in  the  carbon  or  in 
the  lug,  or  partially  in  both. — G.  H.  B. 


Improvements  in  Processes  for  Reducing  Aluminium.  J.  C. 
Fell,  London.  From  F-  A.  Gooch  and  L.  Waldo,  Conn., 
U.S.A.  Eng.  Pat.  20,615;  also  Eng.  Pat.  20,616, 
October  27,  1894. 

See  under  X.,  page  40. 


XII.-FATS,   OILS,  AND  SOAP 

MANUFACTURE. 

Investigation  of  Fats  and  Fatty  Acids.     W.  Thorner. 
Chem.  Zeit.  18,  1154—1155. 

The  analyst  is  frequently  called  upon  to  decide  as  to  the 
particular  fat  or  oil  that  has  been  used  iu  the  manufacture 
of  a  given  soap  or  similar  material.  It  is,  however,  to  be 
remembered  that,  in  the  analysis  of  such  substances,  it  is  the 
fatty  acid  and  not  the  original  fat  which  is  isolated.  Now, 
although  the  necessary  constants  for  deciding  the  question, 
given  experimental  data,  are  at  hand  in  the  case  of  the  fats 
themselves,  these  constants  are  wanting  in  the  case  of  the 
the  fatty  acids.  The  author's  results  are  shown  in  the  table 
on  next  page.     The  values  in  column  I.  were  obtained  by 
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Table  fob  thk  Phtsicax  and  Chbmioax  Invkstigatio.n  01    Fats    lwd  Fatti     Hcids. 


Kind  .if  Fat. 


II. 


Amount 
of  Patty 


the  Fat  at 

100'C. 


III. 


r'r'iv'.'tv       Specific  Gravity  at  100°  C, 
nf  F-it  qt     determined  w  itii  Reimann'a 
,,.,'.,'         Apparatus  in  Conjunction 
Acidsin  determined   witnthe WestphaTBalance. 
with 
Konig's 
Butter 
Spindle. 


IV. 


Refractive  Index  at  I 


Polarisation  at 
50°— 60°  C. 


Pat. 


Fatty  Acids. 


Fat. 


Fatty  Acids.         Fat. 


Fatty 

Acids. 


1 
2 
3 

4 

5 
6 

r 

s 

9 
10 
11 
12 

13 

11 
15 

it; 
17 
IS 
19 


20 


Butter 

Cotton-seed  oil 

Cacao  butter 

Cocoa-nut  oil 

Earth-nut  oil 

Mutton  tallow 

Cod-liver  oil  (medicinal) 

Linseed  oil 

Almond  oil 

Margarin 

Poppy-seed  oil 

Olive  oil , 

Palm  oil 

Palm-nut  oil , 

Castor  oil 

Beef  tallow 

Rape-seed  oil  (erode) 

Lard 

ie  oil  

Sunllower  oil , 


Per  Cent. 
89—91 

96'0 

97-0 

97-0 

98-0 

97-0 

93*0 

98-0 

98-0 
95—96 

96-0 

96-0 

98-0 

97-0 

92-0 
96  -97 

96*0 
96—97 

90-0 

97-0 


0-865— 0-867 
0*8735 
0-8580 
0-STiiO 
0-8640 
0-8590 
0-8715 

•  • 

0-8675 
0-8590 
0-8725 
0-8640 
0-8600 
9*8670 

0-8600 
0-8635 
0-8610 
0-8705 


0-899—0-900     0 

0-9038 

0'8910 

0-9060 

0-8970 

0-8946 

0*9075 

0-9170 

0-9015 
0-897— 0-s:' 

0-9075 

0-8997 

0-8930 

0*9006 

0-9465 

0-8915 

0*8990 

0-8955 

0*9043 

0-9070 


S70-0-888 
0-8805 
0-8780 

li-s-v, 

0-8830 
0-8673 
0*8858 
0*8890 
0*8750 
876—0-879 
0-8830 
0-8683 
0-8790 
0-8760 
0-9290 
0-8660 
0*8715 
0-8700 
0-8786 
iVsssii 


V445— 1*448 

1*457 

1-1496 

1-4410 

1-4515 

1-4501 

1*4621 

1-4660 

1-4555 
1*433—1*453 

1-4586 

1-454S 

1-4510 

1*4431 

1-4636 

1-1510 

1-4007 

1*4539 

1-4501 

1-4611 


1*437— 1*489 
1*448 
1*4420 

1*42!  15 
1*4161 
1  •  137  4 
1-4521 
1-4546 
1-4461 
1*443—1*444 
1-4506 
1-4410 
1-4141 
1-4310 
1-4516 
1-4375 
1*4491 
1-4395 
1-4401 
1-4531 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
+  Q-iy 

0 

0 

0 
+  1-0° 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
+7*8° 

0 

0 

0 
+  1*3° 

0 


I 


Kind  of  Fat. 


VI. 


VII. 


Solidifying  Point. 


Fatty 
Acids. 


Fat. 


Fatty 
Acids. 


VIII. 


Saponification 
Value. 


Fat. 


Fatty 
Acids. 


IX. 


Iodine  Value. 


Volatile  Fatty 
Acids. 


Fat. 


Fatty 
Acids. 


Fat. 


Fatty 
Acids. 


1 
2 
3 
4 
I 
6 
7 

0 

10 
11 
12 
U 
14 
II 
Mi 
17 


Butter   

Cotton  aocd  oil 

Cacao  batter 

Cocoa-nut  oil 

F.arth-riut  oil 

on  tallow 

Cod-lrrer  oil  (medicinal). 

Irfmwd  oil 

Almond  oil 

.■inn 

Poppy-aeed  oil 

Olive  oil 

Palm  oil 

Palm-nut  oil    

,r  oil 

allow 

:  oil  (crude) 


C. 
28—38 


32—33 

23-21 

ii  -58 


as— M 

is— so 
is   is 


i 

38— 40 

35— M 
1'.'-  50 

50—52 
17'0 
14*0 
12*0 
80*8 

17      Is 

ao*7 

IS'O 
10*0 
10*0 


•c. 

20-23 


23-0 
22    2 ; 

•  ■ 

40—41 


20-22 


wo 


c 

33—35 
32-35 
46—47 

wo 

29—30 
39-0 

UPS 

8*0 
89"  0 
18*8 

21  22 
42-43 

3-o 

16*0 
SB'O 
28*8 

17-0 


225—230 
191-195 
198—200 
266  200 
MM  196 
192-195 
175—185 
190—192 

192— 200 
198  -194 
191—193 
201— 202 
MS    280 

201—203 

IBS    196 

177  I7'i 
lit:,  IBS 
198— 198 
US    194 


210—220 

28-32 

28—31 

22-32 

8-1 

201*8 

106-107 

112—115 

0-95 

0-3 

190 

34 

32 -i; 

0*8 

0-3: 

9-0-9-5 

9-0 

7-5 

7-0 

201-6 

94    96 

96—97 

0*4 

0-3 

210-D 

43-H 

34-8 

1-2 

0-4 

207*0 

128—130 

180*8 

0-4 

0*0 

190*0 

177-178 

155-0 

0-9 

II- 1 

204*0 

82-83 

87—90 

0*65 

II-.-, 

<•:,.   188*0 

w-64 

.. 

0*8-0*9 

o-7 

199*0 

184  -186 

110-3 

00 

0*4 

198*0 

-2-83 

87— as 

1-5 

0-2: 

204*0 

81*6 

0*6 

1-1 

18  -14 

l-j-ii 

.it    5*0 

Is 

184*0 

03-  M 

87  -88 

i'ii 

.'ill 

201*8 

10 

26 

1*0 

0*6 

188  'i 

lis     100 

97    99 

0  B 

0*8 

207 

69    60 

47'! 

ii 

i'-  i 

101  "6 

108 

110    in 

1*1 

ir  i 

128 

188 

0-8 

II 
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th< thod  described  (Chem.  /..it.  15,  1201  j  this  Journal, 

1892,  68).  The  raluea  for  the  specific  gravities  in 
column  II.  were  obtained  with  a  Konig's  spindle,  and 
those  in  column  [II. were  obtained  with  a  WestphaJ  balance 
and  a  Reimann's  plummet,  with  a  thermometer  of  range 
95° —  100°C.    The  adoptii I  the  last-mentioned  method 


is  to  be  preferred ;  it  was  carried  out  with  the  aid  of  the 
apparatus  Rhown  in  the  figure,  which  sufficiently  explains 
itself.— A.  R.  L. 


Alimented  Fats.     F.  Wallenstein  and  H.  Finck.     Chem. 
Zeit.  18,  1189. 

See  under  XXIII.,  page  78. 


PATENTS. 

A  Process  for  the  Purification  of  Oils,  Fats,  and  the  like. 
V.  Burton,  London.     Eng.  Pat.  963,  January  16,  1894. 

Tx  this  process,  oils,  fats,  &c.  are  treated  with  sodium 
peroxide.  In  order  to  prevent  too  violent  an  action,  the 
material  is  previously  acidulated  with  sulphuric  or  other 
acid  ;  also,  to  retard  the  rapid  evolution  of  oxygen  from  the 
peroxide,  a  solution  in  sulphuric  acid  of  sodium  phosphate 
or  other  salt  of  an  alkaline  earth  to  the  extent  of  5  per 
cent,  on  the  sodium  peroxide,  is  then  added.  The  mixture 
is  well  agitated,  and  sodium  peroxide  added  slowly  over  a 
period  of  2  to  3  hours,  and  the  whole  allowed  to  stand 
for  24  hours,  after  which  the  oil  is  washed  with  water. 

—J.  J.  K. 


Improvements  in  the  Manufacture  of  Soap,  and  Washing 
( '(impounds.  A.  Warwick,  J.  Smith,  and  P.  \V.  Nicolle, 
London.  Eng.  Pat.  1088,  January  18,  1894. 
Two  molecules  of  sodium  sulphate  and  one  molecule  of 
sodium  bicarbonate  are  dissolved  in  water.  The  solution  is 
boiled  and  allowed  to  crystallise,  when  a  new  body,  termed 
"  a  basic  carbonated  sulphate  of  soda  "  is  formed,  the  crystals 
of  which  salt  possess  the  following  composition  : — 

Sulphuric  anhydride 21-27 

Carbonic  acid 5-15 

Soda 31-50 

Water  of  crystallisation 42*08 

l(i(|-00 

It  is  feebly  alkaline,  and  is  said  to  possess  great  detergent 
power. 

In  using  this  product  for  the  manufacture  of  soap,  six 
parts  of  fatty  acids  are  heated  to  120°  —  130°  C.  ;  then 
five  parts  of  the  "  basic  carbonated  sulphate  of  soda " 
(melted  in  its  water  of  crystallisation)  are  gradually  added, 


and  the  whole  boiled  until  the  fatty  acid  is  saponified.  A 
washing  powder  may  also  be  prepared  by  grinding  together 
the  sodium  sulphate  and  bicarbonate  in  the  dry  state.  It 
is   said   to  be  less    hurtful   to   the  skin  and  to  fabrics   than 

ordinary  soap  is. — J.  J.  K. 


XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Examination    of    White   Lead    in    Oil.      11.    Hefelmanu 
Pharui.  Centralh.  N.F.,  1894, 15,  314. 

See  under  XXIII. ,  page  70. 


PATENTS. 


Improvements  relating 
IMcher,  Heidelberg, 
November  27.  1893. 


to    Rust  -  preventive   Paints.      A. 
Germany.        Eng.     Pat.     22,730, 


The  pigment  in  this  composition  consists  of  a  mixture  of 
two  parts  of  finely-divided  zinc  and  one  of  calcium  or 
magnesium  carbonate,  to  which  is  added  one  half  per  cent, 
of  a  "  polishing  substance,"  such  as  tripoli,  colcothar,  or 
vegetable  charcoal.  This  is  stirred  with  a  brush  immediately 
before  use  into  a  mixture  of  2  parts  of  olive  oil  soap,  and 
1  part  of  lard  soap  solution  prepared  respectively  as 
follows: — 10  parts  of  olive  oil,  5  of  potassium  carbonate,  7 
of  alcohol,  and  10  of  water  are  heated  until  saponified,  and 
the  mass  is  diluted  with  23  parts  of  alcohol  and  10  of 
water.  After  filtering,  the  liquid  has  asp.  gr.  of  0-9193. 
The  lard  soap  is  prepared  by  grinding  and  "  boiling  "  together 
15  parts  of  olive  oil,  5  of  lard,  10  of  litharge,  and  3  of  water. 
160  parts  of  this  product  are  melted,  ground  with  30  of 
potassium  carbonate,  and  thoroughly  extracted  with  alcohol. 
The  two  alcoholic  solutions  are  mixed  and  as  much  benzene 
added  as  possible  without  causing  a  turbidity.  Before  the 
painted  article  is  taken  into  use  it  is  polished  by  brushing 
with  a  dry  brush.  For  permanent  structures,  the  pigment 
is  mixed  with  an  alkaline  glue  solution  instead  of  the  soap, 
which  is  prepared  by  boiling  together  a  solution  of  60  parts 
of  borax  and  4  of  potassium  carbonate  with  80  parts  of  glue 
previously  dissolved  in  2,000  parts  of  water. — F.  H.  L. 


A  New  or  Improved  Apparatus  for  Drying  White  Lead  or 
other  Material.  O.  Hamilton,  Northfleet,  Kent.  Eng. 
Pat.  1866,  January  29,  1894. 

Ax  air-tight  chamber  is  fitted  with  a  number  of  superposed 
shelves  on  which  endless  chains  carrying  stirrers  and  scrapers 
work  with  alternative  motion,  so  arranged  as  to  break  up  the 
damp  material  and  move  it  about,  at  the  same  time  gradually- 
propelling  it  along  the  shelves  from  the  top  of  the  apparatus 
to  the  bottom.  An  automatic  feed  arrangement  is  provided 
at  the  top  (Eng.  Pat.  1057,  1894)  which  regularly  admits  a 
definite  amount  of  wet  material  into  the  chamber.  The 
whole  apparatus  may  be  worked  under  slightly  diminished 
pressure  to  avoid  leakage  of  poisonous  dust. — F.  H.  L. 


An  Improved  Composition  Paint  for  Ships'  Bottoms. 
J.  and  A.  Tennant,  Aberdeen.  Eng.  Pat.  15,676,  August 
17,1891. 

The  paint  consists  of  8  lb.  of  resin,  1|  of  "Cologne  brown 
dry  colour,"  15  oz.  of  shellac,  25  gills  of  spirits  of  wine, 
6  gills  of  benzene,  5  gill  of  toluene  and  10  drops  of  pyridine. 
As  a.  finishing  coat  a  mixture  of  paraffin  wax  and  white  lead 
"  boiled  together  "  is  applied  hot. — F.  H.  L. 
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(£.)— BESINS,  VARNISHES. 

Excrescent  and  Exuding  Reams.     M.  Bamberger. 
Monatsh.  fiir  Chem.  15,  1894,  505. 

The  resinous  coating  of  Pinus  Laricio  Poir.,  in  a  former 
paper  by  the  author,  was  shown  to  contain  about  4  percent, 
of  dihydroxycinnamic  and  about  1  per  cent,  of  ferulic  acid, 
besides  vinall  quantities  of  vanillin.  This  resin,  on  treatment 
with  ether,  yields  about  20  per  cent,  of  a  soluble  and  80  per 
cent,  of  an  insoluble  resin.  The  latter,  pinoresinol,  possesses 
the  formula  CI0H18O6,  and  contains  two  methoxyl  groups, 
which  were  determined  in  Benedikt's  apparatus  according  to 
Zeisel's  method.  Pinoresinol  is  a  phenol  containing  two 
free  hydroxyl  groups.  The  mother-liquors  resulting  in  the 
preparation  of  potassium-pinoresinol,  on  treatment  with 
hydrochloric  acid,  yield  a  brown  resin  possessing  the 
properties  of  a  tannin.  The  dihydroxycinnamic  and  ferulic 
acid  contained  in  the  crude  resin  exist  there  in  the  free  state 
and  not  in  the  form  of  pinoresolic  ethers. — C.  O.  W. 


The  Examination  of  Linseed  Oil  Varnish  and  of  Oil 
Colours.  F.  Filsinger.  Chem.  Zeit.  1894,  18,  1867— 
1868. 

I.v  continuance  of  a  previous  paper  (this  Journal.  1894, 
892),  the  author  has  found  that  the  optical  method  of 
examination  of  linseed  oils  is  available  also  for  varnish  and 
for  oil  paints.  By  solution  of  one  volume  of  linseed  varnish 
in  a  mixture  of  two  volumes  of  chloroform  and  one  of 
absolute  alcohol,  the  rotatory  power  of  the  substance  may 
be  determined  in  Schmidt  and  Hansch's  apparatus  in  a 
50  mm.  tube ;  the  results  being  afterwards  calculated  to 
the  normal  length  of  200  mm.  Oil  paints  may  be 
rubbed  down  thin,  and  then  extracted  with  the  same 
solvent,  any  remaining  colour  being  removed  by  filtration 
through  blood  charcoal,  all  turpentine  having  been  pre- 
viously evaporated  off.  Samples  containing  rosin  oil  give  a 
rotatory  effect  of  +25"'  to  30°.  During  the  process  of 
varnish  making  the  iodine  number  of  the  oil  falls  "  as  low 
a~  ''  160,  while  the  saponification  number  remains  at 
180 — 190.  Varnishes  are  sometimes  met  with,  with  these 
same  constants,  but  with  a  rotation  of  +  24'— 26°,  such 
must  contain  besides  rosin  oil  >ome  other  adulterant,  about 
which  nothing  is  at  present  known. — F.  II.  L. 


The  Analysis  of  Varnishes.     P.  C.  Mellhiney. 
Chem.  Soc.  16,  344. 

See  under  XXIII.,  page  78. 


J.  Amer. 


(C.)— IffDIA-BUBBEB,  &c. 

PATENT. 

Improvement*  in  the  Manufacture  oj  Seamiest  Articles 
from  Rubber.  8.  E.  Statham,  Manchester.  Bog.  Pat. 
23,342,  December  5,  1893. 

ThU  invention  relate*  to  the  ate  of  hollow  mould*  of  metal  or 
earthenware  of  any  lhape  or  lize,  arranged  M)  Bl  to  be  heated 
from  the   inside,  which    are    eoated    by  dipping  with    rubber 

solation  to  any  desired  thickness.    The  film   is  vulcanised 

in    niiu   and    finally   stripped    off.       Stress     II    laid    on    the 

-  ity  of  keeping  the  moulds  hot  and  of  performing  tin- 
whole  operation  in  a  dry  atmosphere  to  avoid  the  deleterious 
influence  of  moisture  between  the  different  laycn  oi  rabbet 
composing  the  finished  article.     |'.  l(.  |,. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

PATENT. 

Improvements  in  Tanning  Skins  and  Hides.  T.  II.  L. 
Bake  and  II.  A.  Leverett,  London.  Eug.  Pat.  13,195, 
July  7,  1894. 

A  curuext  of  hydrogen  gas,  or  of  any  suitable  gaseous 
compound  of  hydrogen,  containing  arsenic,  is  caused  to 
pass  at  intervals  through  the  liquor  in  which  the  hides  arc 
suspended.  The  hydrogen  is  made  from  commercial 
sulphuric  acid  and  zinc  or  iron,  or  from  iron  and  steam : 
it  is  stated  that  "  in  these  cases  it  will  be  found  that  arsenic 
will  be  present  with  the  hydrogen  gas  in  quantities  sufficient 
for  the  purpose." 

The  hydrogen  is  stored  in  a  gas-holder,  whence  it  passc- 
into  a  smaller  gas-holder  from  which  it  is  forced  through 
a  pipe  leading  to  the  bottom  of  the  tan-pit  and  delivering 
the  gas  through  a  number  of  holes.  The  gas  which  has 
bubbled  through  the  liquor  is  conveyed  back  into  the  large 
gas  holder  by  a  pipe  opening  .out  of  the  cover  of  the  pit. 
By  regulating  the  pressure  in  the  small  gas-holder  the  flow 
of  gas  may  be  made  intermittent.  Larger  pits  than 
those  customary  are  used,  and  the  handling  of  the 
hides  is  dispensed  with.  The  duration  of  the  tanning  is 
said  to  be  much  abbreviated,  and  the  quality  of  the  leather 
to  be  equal  to  that  of  the  best  that  is  tanned  by  the  more 
lengthy  processes A.  G.  B. 


XV.-MANURES,  Etc. 


Can    Sparingly    Soluble     Basic    Slag    i/a     made   Readily 
Soluble  .'  '  P.  Wagner.     Chem.  Zeit.  18,  1511  —  1512. 

The  solubility  and  efficiency  as  manure  of  basic  slag  does 
not  depend,  as. was  supposed,  on  the  amount  of  lime  present, 
but  on  the  richness  in  silica.  Hoyermann  (Beitr.  zur 
Pr.ige  d.  Citrailosl.  d.  Phosphorsaure  in  Thoniasschlack- 
mehl.  Hannover,  1894),  showed  that  by  fusing  a  mixture  of 
sand  and  basic  slag,  the  citrate-solubility  of  the  slag  was 
raised  from  58  to  84  per  cent.  ;  he  nevertheless  considers 
that  the  more  sparingly  soluble  slag  is  the  more  valuable 
as  manure,  owing  to  the  greater  amount  of  free  lime  it 
contains. 

The  basic  slags  of  commerce  vary  in  their  citrate- 
solubility  from  100  down  to  40  per  cent.  One  of  the  chief 
conditions  for  high  solubility  is  a  certain  percentage  of 
silica.  If  it  does  not  prove  too  difficult  to  raise  the  per- 
centage of  silica  in  slags,  it  remains  to  be  ascertained  in 
what  degree  the  value  of  the  manure  is  raised,  if  at  all, 
with  the  increased  solubility. 

The  question  is  one  of  importance.  In  Germany,  in 
1893,  13,000,000  cwt.  of  slag  were  used  as  manure,  and 
about  the  same  quantity  of  superphosphate  ;  the  super- 
phosphate cost  about  1,000,000/.  more  than  the  slag. 

—X.  II.  .1.  .M. 


Chemical  Constitution  of  Basic  Sla<i  and  the  Determination 
of  its  relative  Manurial  Value.  I'.  Wagner,  ('hem. 
Zeit.  18,  1933. 

See  tin  l:i  Will.,  page  70, 


Direct   Estimation  of    Citrate  Soluble    Phosphoru 

B.  B.   Boss.      .1.  Amer.  (hem.  Sue.  16,  304. 

See  under  JCXIII., page  70. 
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Estimation  of  Phosphoric  Acid  soluble  in   Citratt  Solution 
ni  Thomas'  Slag  »»</  Mineral  Phosphates,     P.  Wagner. 

(  'Ik-mi.  /.it.   1894,  18,    Hi 

S«  ■  mi  It  i  Will.,  page  69. 


PATENT. 

Improvements  in  th*  Treatment  of  Sewage  Sludge  to  Obtain 
,i  Useful  Manurial  Product  therefrom.  J.  T.  Dinsdale, 
London.  Eng.  Pat.  21,931,  Bfovembei  15,  1898. 
Si.u  u.i:  Bludge,  "which  has  been  separated  from  sewage 
by  simple  nitration  or  draining  without  the  use  of  precipi- 
tants,"  is  mixed  with  a  mineral  acid  or  an  acid  suit, 
preferably  nitre  cake,  in  order  to  fix  the  ammonia;  The 
aitrecake  is  previously  ground  with  an  equal  weight  of  coke; 
The  mixture  is  allowed  to  commence  fermenting,  and  is 
then  passed  through  a  mixing  and  drying  machine  in  which 
it  is  mixed  with  a  proportion  of  Kieselguhr  and  some 
powdered  kelp  salt.  The  dry  powdered  product  is  ready 
for  use  in  agriculture.  For  every  ton  of  dry  material  in  the 
sludge,  the  inventor  uses  nitre  cake  rJ-  cwt.,  coke,  £  cwt., 
kieselguhr 5:{  ewts.,  kelp  salt,  2f  cwts.— L.  A. 


XVI.-SUGAK,  STAKCH.  GUM,  Etc. 

International  Congress  for  Applied  Chemistry  at  Brussels 
and  Antwerp.  August  4—1 L,  1894.  Chem.  Zeit.  1894, 
18,  1-79 — 1280.  Section  for  Sugar  Chemistry. 
Graduation  and  Calibration  of  Chemical  Instruments  : — 
Communications  were  submitted  on  this  subject  by 
F.  Dupont,  Paris  ;  F.  Sachs,  Brussels,  and  Schmidt, 
Cologne.  The  following  were  the  resolutions  : — The  metric 
litre  and  its  sub-divisions  are  to  be  adopted  ;  and  the  centi- 
grade thermometric  scale.  A  special  commission  was 
appointed  to  inquire  into  the  best  means  of  graduating 
flasks,  burettes,  pipettes,  and  areometers.  The  standard 
temperature  at  which  to  graduate  these  instruments  is  to  be 
decided  upon,  and  tables  arc  to  he  drawn  up  for  the  com- 
parison of  degrees,  lieaume,  Brix,  Balling,  Vivien,  &e.,  as 
well  as  tables  for  correcting  these  degrees  for  temperature. 

Estimation  of  the  Commercial  Value  of  Molasses: — A 
communication  was  read  by  A.  Aulard,  Marseilles.  The 
following  resolutions  were  adopted  : — The  sale  of  beetroot 
molasses  on  the  specific  gravity  is  to  be  discontinued.  The 
analysis  of  molasses  for  distiller)'  purposes  shall  be  thus 
conducted: — In  the  case  of  normal  molasses,  by  direct 
polarisation ;  but  in  that  of  molasses  obtained  from  after- 
products  and  the  like,  special  methods  shall  be  used  for  the 
estimation  of  the  saccharose  and  rarhuose.  Prom  the  point 
of  view  of  the  production  of  alcohol,  it  may  be  taken  that 
1  kilo,  of  rafnnose  is  equivalent  to  |  kilo,  of  saccharose.  The 
aualysis  of  cane  sugar  molasses  is  to  be  accomplished  by  the 
weli  known  inversion  methods  which  serve  for  the  estima- 
tion of  saccharose  and  invert  sugar.  The  specific  gravity 
of  molasses  when  required  is  to  be  taken  with  the 
pyknometer  or  other  special  instrument,  but  not  with  the 
areometer.  If  however  it  is  required  to  know  the  degree 
Beaume,  this  may  be  calculated  with  the  aid  of  the  tables  of 
Berthelot,  Caulier,  and  d' Almeida. 

Best  Means  of  Purifying  the  Refuse  }\'ater  of  a  Sugar 
Factory,  with  regard  to  the  Cost  of  carrying  out  the  same  in 
Practice. — On  this  question  communications  were  presented 
by  Battut,  Arleux  du  ]STord,  aud  Stift,  Vienna.  The  follow- 
ing resolutions  were  adopted.  It  has  never  been  proved 
that  the  refuse  water  of  sugar  factories  has  been  the  cause 
of  infectious  disease.  The  running  off  of  condensation 
water  (warm  or  cold)  into  the  rivers  or  canals  is 
attended  with  no  ill  consequences,  and  the  same  is  true 
of  the  wash  water  containing  carbonic  acid.  The  water 
from  the  rinsing  of  the  roots  aud  the  washing  machines 


shall  be  run  into  reservoirs  to  allow  the  settlement  of  solid 
mutter,  whence  it  may  subsequently  be  run  off  into  the 
culverts  without  fear  of  stopping  them  up.  Irrigation  is 
the  best  means  of  effecting  the  purification  of  the  refuse 
\\ater  from  the  beetroot  slice  presses,  the  diffusion  process, 
and  the  washing  of  the  animal  charcoal.  Irrigation  cannot 
be  curried  out  in  all  factories,  and,  when  this  is  so,  special 
means  must  be  devised,  the  latter,  of  course,  only  when 
complaint-  have  been  made.  Factories  situated  on  the 
banks  of  a  river  can  run  off  their  refuse  water  into  the 
river  if  its  llow  of  water  amounts  at  least  to  50  times  the 
quantity  of  the  refuse  water  introduced. 

Standard  Methods  of  Testing  Beetroot  Sugar  and  (Jane 
Sugar.— With  certain  modifications,  F.  Strohmer's  sugges- 
tions were  adopted.  After  opening  the  sample  bottle,  tin: 
upper  layer  is  rejected.  The  sugar  is  then  turned  out  into 
a  porcelain  dish  and  the  lumps  lightly  broken  up  with  a 
spoon.  The  solution  of  the  sugar  for  the  polarisation  is 
brought  about  without  application  of  heat.  Clarification 
is  effected  by  basic  lead  acetate  (3  parts  of  lead  acetate, 
1  part  of  lead  oxide,  and  10  parts  of  water),  alum  or 
alumina  being  also  used.  Sugars  polarising  above  99  per 
cent,  may  be  clarified  with  alumina  alone.  These  remarks  also 
apply  to  products  of  cane  sugar  manufacture  ;  but  in  these 
cases,  reducing  sugar  invariably  present,  is  to  be  estimated 
by  alkaline  copper  solution.  After  making  up  to  the  mark, 
the  solution  is  filtered,  but  the  first  few  drops  are  rejected. 
The  half-shadow  polarimeter  only  to  be  employed.  The 
tubes  and  glasses  shall  be  tested  frequently.  Readings  of 
the  polarimeter  to  be  reported  to  0*1  per  cent.  The 
moisture  is  determined  by  heating  at  least  5  grins,  of  the 
sample  for  two  hours  at  100° — 105°  C.  If  the  sample 
contains  above  1  per  cent,  of  water,  it  should  be  heated  for 
at  least  four  hours.  The  ash  is  to  be  estimated  on  at  least 
3  grms.  of  the  sample  ;  it  is  incinerated  with  pure  concen- 
trated sulphuric  acid  and  one-tenth  subtracted  from  the 
weight  obtained.  Invert  sugar  shall  be  estimated  by  a 
copper-potash  solution  (Fehling's  or  otherwise)  ;  in  doubt- 
ful cases  by  Herzfeld's  method.  If  no  mere  than  0  ■  05  per 
cent,  be  found,  the  invert  sugar  is  reported  nil.  The 
alkalinity  of  raw  sugars  is  estimated,  using  litmus  as 
indicator. 

Estimation  of  Losses  of  Sugar  in  all  Stages  of  the 
Manufacturing  Process. — The  resolutions  adopted  were  as 
follows  : — Since  no  means  are  known  of  estimating  exactly 
and  expeditiously  the  actual  saccharose  present  in  the 
products  at  various  stages  of  the  manufacturing  process, 
it  is  desirable  to  report  the  losses  as  "  polarisation  losses." 
To  estimate  the  losses,  it  is  absolutely  necessary  that  the 
factory  shall  possess  means  of  measuring  the  quantity  of 
the  products  coming  in  and  going  out  at  the  various  stages. 
In  factories  having  the  necessary  apparatus,  it  is  advisable 
that  the  total  loss  (in  polarisation)  from  the  diffusion  liquor 
to  the  massecuite,  II.  Product  inclusive,  shall  be  estimated 
according  to  the  following  directions: — 1.  Estimation  of 
the  exact  volume  (or  weight)  of  the  diffusion  liquor, 
having  regard  when  necessary,  to  the  temperature.  2.  The 
mean  polarisation  of  this  liquor.  3.  The  exact  weight  of 
the  sugar  obtained  (I.  Product).  4.  Polarisation  of  this 
sugar,  o.  Volume  of  the  massecuite,  II.  Product.  6.  Specific 
gravity  of  this  massecuite  at  a  determinate  temperature. 
7.  Polarisation  of  this  massecuite.  This  method  is  already 
carried  out  in  Belgium  and  Holland  by  F.  Sachs.  In  cases 
where  the  losses  of  sugar,  as  indicated  by  the  polarimeter, 
between  the  diffusion  liquor  and  the  massecuitell. Product  are 
considerable,  attention  should  be  directed  to  the  evaporating 
and  boiling  processes.  The  presence  or  otherwise  of  invert 
sugar  must  be  established.  The  estimation  of  the  total 
losses  during  the  diffusion  offers  greater  difficulties.  The 
necessary  information  may  perhaps  be  attained  by  carrying 
out  the  following  instructions  : — 1.  Exact  weighing  of  the 
well  cleansed  beetroots.  2.  Estimation  of  the  sugar  con- 
tained in  the  freshly-cut  beetroot  slices  by  means  of  hot 
digestion  and  polarisation.  3.  Estimation  by  the  polari- 
meter of  the  sugar  contained  in  the  diffusion  liquor.  Means 
must  of  course  be  at  hand  for  accurately  measuring  the 
total  volume  of  the  diffusion  liquor. — A.  R.  L. 
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Incrustations  in  the  Evaporating  Apparatus.     Pellet. 
Bull,  de  l'assoc.  Cbim.  1894, 12,  319. 

Thk  author  discusses  the  question  which  he  has  repeatedly 
dealt  with,  viz.,  the  incrustations  which  form  in  the 
evaporating  apparatus  during  the  manufacture  of  beetroot 
sugar.  The  composition  of  these  incrustations  varies 
according  to  the  mode  of  working — whether  or  not  sul- 
phurous acid  has  been  used.  Their  origin  is  now  proved 
from  the  roots  themselves,  the  defecating  lime,  the  coke,  &c. 
Incrustations  are  met  with  containing  73  per  cent,  of 
calcium  sulphite,  54  per  cent,  of  calcium  carbonate,  89  per 
cent,  of  calcium  oxalate,  and  56  per  cent,  of  silica ;  they 
often  contain  also  considerable  quantities  of  copper,  iron, 
alkalis,  magnesia,  sulphates,  organic  matters,  fats,  and  fatty 
acids. — A.  B.  L. 


Sugar-Cane  Disease  in    Pernambueo.     Palmares.     Sugar 
Cane,  1894,  26,  555. 

In  k  plants  attacked  by  this  disease,  which  is  of  a  conta- 
gious nature,  are  principally  those  which  are  naturally 
weak  and  have  been  planted  in  bad  soil,  or  have  not  been 
properly  cultivated.  A  feature  of  the  disease  is  that  the 
tibro-vascular  threads  of  the  canes  become  filled  with  a 
viscous,  gummy  mass,  whereby  the  plants  soon  die. 

—A.  B.  L. 


Incestigation  of  Beetroots  in  the  Second  Year  of  their 
Growth.  Claassen.  Zeits.  fur  Riibenzuckerind.  1894, 
44,  835. 
The  extensive  investigations  of  the  author  show  that  single 
seed-roots  exhibit  a  very  different  behaviour  as  regards  the 
amount  of  saccharose  which  they  contain.  In  many  roots, 
after  the  ripening  of  the  seed,  fresh  sugar  is  formed  through 
the  agency  of  tbe  new  green  leaves.  This  sugar  accumu- 
lates in  the  roots,  the  growing  portions  of  the  plant,  and  the 
seed-stalks.  Probably  by  allowing  such  roots  to  remain 
over  the  -winter  they  would  commence  fresh  growth  in  the 
following  spring. — A.  R.  L. 


Organisms  which  produce  Sugar  and  Alcohol.     Went  and 
Prinsen-Geerligs.     Deutsch.  Zuckerind.  1894,  19,  1043. 

The  authors  have  isolated  the  following  new  micro- 
organisms in  the  course  of  their  studies  on  the  rational 
manufacture  of  rum  : — 1.  Chtamydonmcor  oryzse,  a  mould, 
similar  to  that  described  by  Calmette,  from  the  so-called 
Chinese  yeast.  It  contains  a  saccharifying  non-dialysable 
enzyme,  and  this  on  access  of  air  converts  starch  into  glucose  ; 
dextrin  and  aniylodextrin  are  likewise  converted  into 
glucose.  Saccharose  serves  as  a  nutrient  for  the  organism, 
but  is  not  inverted.  The  glucose  which  is  formed  is  non- 
fermentable.  Closely  related  to  the  organism  just  mentioned, 
and  perhaps  only  a  sporangium-bearing  form  of  the  same, 
is  Bhizopus  oryz.r,  which  occurs  on  rice-straw  and  behaves 
in  a  manner  analogous  to  the  organisms  fir.-t  described. 
2.  Monilia  javanica  in  access  of  air  ferments  glucose, 
fructose  (levulosc),  maltose,  raffinose,  and  saccharose  (which 
it  first  inverts;,  but  not  milk-sugar  ;  fermentation  proceeds 
but  slowly,  and  when  tbe  concentration  of  the  BUgar  solution 
is  above  9  per  cent,  it  is  not  complete'.  3.  Saccharomyces  Vor- 
<l( lmnnii.  This  yeast  ferments  the  same  sugars  as  the  one 
ju-.t  mentioned,  but  fermentation  proceeds  readily  and  is 
complete  when  the  concentration  of  the  solution  is  as  high 
as  18 — 19  per  cent.  The  products  of  the  fermentation  are 
carbonic  anhydride,  traces  of  succinic  acid,  glycerol,  ethyl 
acetate,  and  aldehyde  ;  the  alcohol  produced  is  very  pure, 
free  from  fusel  oil  and  acid-,  and  has  an  excellent  flavour 
and  aroma.  The  authors  have  obtained  pure  culture-  of 
this  yeast,  which  appears  to  have  an  important  practical 
value. — A.  It.  L. 


9ugar-Cane  Th  eat*  in  Mauritius.     Boname.     Sucr. 
indigi  ne,  1894,  44,  892. 

a  to  tbe  author  'Ins  •  no(  of  a  -pecific 

nature,  and  is  caused  by  micro-organisms,  among  which  may 

b)     mentioned  BociUut    >  a   i  ultii  um  (Cobb),    TrichoSfk  >  /  "/ 

meekari  (Went)  ;  other  micro  organisms  which  have  not  as 
yet  been  characterised  are  also  concerned  in   tie- disease. 

ihould  be  fortified  as  mnch 
le   by    improving  tbe   conditions   of    vegetation  ; 
moreover,  \>y   cartfnl    selection    and    disinfection    of    the 
cutting-*,  which   easily  overcomes  infection,      finally,  the 
plantai  on  Id   be  carefully  inspected  and  all  lospicious 

matter  burned.     A.  It.  L. 


Phoma  Betx.     Frank.     Zeits.  Zuckerind.  1894,  44,  833. 

This  widely  disseminated  organism  develops,  as  a  rule,  only 
saprophytically  on  the  old  or  even  dead  under-leaves  of  the 
beetroots,  and  in  that  case  it  is  harmless.  Under  the 
influence  of  dry  weather,  however,  it  assumes  the  harmful 
parasitic  character.  In  such  cases  the  disinfection  of  the 
plants  or  of  the  soil  is  unavailing ;  it  therefore  seems 
advisable  to  cut  off  the  beetroot  tops  together  with  the  dead 
stalks  and  under-leaves,  on  which  are  millions  of  phoma 
spores,  which,  after  falling  on  to  the  soil,  would  remain 
there  for  a  Jong  time,  and  on  coming  into  contact  with  parts 
of  plants  or  their  sap,  would  infect  them.  Beetroots  known 
to  be  infected  with  phoma  should  therefore  be  harvested 
early,  their  tops  collected  and  used  as  food  or  burned. 

—A.  R.  L. 


Cause  of  the  Loss  of  Sugar.     Jesser.     Zeits.  Zuckerind. 
inBohm.  1894,19,  1. 

The  decomposition  of  sugar  when  its  solutions  are  boiled, 
appears  to  be  due  to  the  action  of  water,  in  fact  to  be  a 
hydrolytic  action,  the  product  of  which  is  invert  sugar.  If 
the  solutions  are  strongly  alkaline  this  invert  sugar  is 
decomposed  with  the  production  of  acids  which  partially 
neutralise  the  alkali ;  when,  however,  the  solutions  are  only 
slightly  alkaline  the  alkali  is  entirely  neutralised,  and  there 
remain  unoxidised  decomposition  products  which  fre- 
quently exhibit  citpric  reducing  power.  Caustic  alkalis  act 
quicker  and  more  energetically  than  carbonates  do,  which 
in  equivalent  quantity  do  Hot  oxidise  the  decomposition 
products  of  the  sugar,  and  when  present  in  larger  quantity 
take  a  longer  time  to  effect  the  oxidation.  The  estimation 
of  the  losses  presents  in  practice  great  difficulties  in  con- 
sequence of  the  alterations  in  polarisation  of  the  non-sugar 
constituents,  and  also  of  our  lack  of  knowledge  of  the 
behaviour  of  these  substances  towards  various  indicators. 
The  loss  from  evaporating  and  boiling  appears,  in  the 
author's  experiments,  to  have  been  not  more  than  0-074 
per  cent,  of  the  sugar.  By  using  high  temperatures  and 
keeping  the  liquor  a  protracted  period  in  the  various 
apparatus,  it  is  possible  to  bring  about  the  neutralisation  of 
the  alkalinity  of  the  liquor  and  produce  a  deleterious  effect 
as  regards  colour.  In  normal  work  the  loss  is  probably 
not  more  than  0-l  per  cent,  of  the  sugar.  In  order  to 
reduce  the  losses  to  a  minimum  and  obtain  the  best  results, 
conditions  should  be  observed  such  that  the  final  products 
manifest  an  alkaline  reaction  towards  phenolphthalein. 

—A.  R.  L. 


Purification    of    Cane-Sugar  Juice   with     'Baryta,      l)u 

luffret.     Bull,  de  1' Assoc.  Chiui.  1894,  12,242. 

1  II K    author'-    experiments    -how    that    the    CUpric  reducing 

substances  of  the  sugar  cane  do  not  consist  of  invert  BQgar, 
bnt  of  optically  inactive  acids  belonging  to  the  oxalic  and 
succinic  series;  after  the  extraction  of  the  alkaloids  by  the 
ordinary  methods,  these  acids  may  !"■  isolated  ;  they  give 
insoluble  barium  salts  in  tbe  cold,  generally  of  the  formula 
*  ,  1 1 ,i,I>a<  )ri.     Supported   by  thi  rvations,  the  author 

has  made  use  of  baryta  instead  of  lime  in  all  stages  of  the 
manufacturing  process.  The  chief  advantage  of  this  is  the 
increased  yield  of  flrsl  product,  95  per  cent,  of  the  total  sugar 
contained  in  the  crude  Juice  being  obtained  in  the  form  of 
first  product  of  polarisation  96.-  A.  W.  1. 


i.  •?. 
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Application  of  Baryta  '»  tht  Manufat  lure  of  <  ant  Sugar. 
Gravier.     BoU.de  I'Amoc.  China.  1894,  12,  350. 

Advantageous  results  are  obtained  by  purifying  molasses 
bj  Manoory'i  process  with  baryta,  and  subsequently  leading 
it  through  the  cycle  of  manufacturing  operations,  J5y 
leading  back  1  per  <••  nt  "l  molasses  thus  purified  with 
baryta,  together  with  the  raw  juice,  theyield  of  first  product 
i-  Increased  bj  0*5  pci  a  at.     A.  B.  L. 


Estimation  oj  the  Strength  of  Various  Gums.     ('•.  Dalai. 
Mitt.  komgl.  tech.  Versachsaastalten,  1H94,  149—155. 

I'm  it  samples  of  artificial  gum  were  examined  for  the 
purpose  of  comparing  their  adhesive  power  with  that  of  gum 
arabic.  With  the  various  methods  adopted  for  making  these 
test'.,  sufficiently  satisfactory  results  have  not  been  hitherto 
obtained,  and  the  literature  relating  to  the  testing  of  this 
material  is  of  little  assistance  and  the  methods  unreliable. 
According  to  Karmarsch  the  side  surfaces  of  two  blocks  of 
wood  are  united  by  means  of  the  glue  to  be  tested,  and, 
after  drying,  the  power  necessary  to  separate  them  is 
ascertained.  This  method  is  adopted  in  the  artillery-  work- 
shops at  Spandau,  except  that  the  blocks  are  glued  upon 
their  faee-surfaces  instead  of  upon  the  sides.  To  prevent 
the  glue  being  absorbed  by  the  wood  the  ends  are  first 
Boaked  in  the  glue. 

According  to  Weidenbusch's  method,  bars  of  gypsum  are 
soaked  in  a  10  per  cent,  solution  of  the  glue  to  be  tested, 
and,  after  drying,  the  hardness  or  compactness  ascertained ; 
the  difference  between  which  and  the  orignal  gypsum  is  a 
measure  of  the  strength  of  the  glue.  The  above  two 
methods  do  not,  however,  give  reliable  results,  which  largely 
depend  upon  the  nature  and  condition  of  the  wood,  and 
upon  the  degree  of  concentration  of  the  glue  solution. 
These  methods  are  generally  used,  and,  being  performed 
under  similar  conditions,  give  a  relative  value  of  the  binding 
powers  of  the  samples  tested.  In  judging  the  binding 
power  of  a  material,  its  own  tenacity  has  not  alone  to  be 
considered,  as  a  great  deal  depends  upon  the  adhesion  of  the 
bodies,  and  in  making  the  tests  it  was  considered  preferable 
to  adopt  a  method  corresponding  to  the  use  to  which  the 
gum  is  put. 

A  solution  of  each  of  the  four  samples,  as  well  as  gum 
arabic,  was  made,  containing  5,  10,  20,  30,  and  40  per  cent,  of 
gum.  Strips  of  three  qualities  of  unsized  paper  were  taken, 
of  which  the  thickness,  the  percentage  of  ash,  and  the  fibres 
were  known.  These  strips  were  soaked  in  the  solutions  of 
gum  and  the  excess  removed  by  pressing  between  blotting 
paper.  After  drying  at  an  ordinary  room  temperature  and 
in  an  atmospheric  moisture  of  65  per  cent.,  the  strips  were 
tested  under  similar  conditions  for  strength.  Table  I.  gives 
the  results  obtained,  the  numbers  being  the  mean  of  five 
separate  tests,  and,  with  the  exception  of  the  incomplete  test 
with  the  -40  per  cent,  solution,  the  numbers  are  remarkably 
consistent.  For  calculating  the  tearing  length,  and  of  the 
gum  taken  up  by  the  strips,  the  weight  of  the  strips  dried 
at  100°  C.  is  taken  as  a  basis.  From  Table  I.  it  is  seen  that 
the  different  qualities  of  paper  take  up  different  quantities  of 
the  same  gum  solution,  and  the  same  paper  takes  updifferent 
quantities  of  gum  from  the  several  solutions  of  the  same 
degree  of  concentration.  On  this  account  the  results  cannot 
be  directly  compared,  but  must  be  calculated  upon  equal 
quantities  of  absorbed  gum.  The  diagrams,  Figs.  4  and  5, 
graphically  show  the  breaking  power  and  tearing  length. 
The  results  of  the  three  gums  A,  C,  and  D,  are  almost  the 
same,  and  are  shown  as  one  line.  In  the  column  for  25  and 
30  per  cent,  the  breaking  weight  for  paper  I.  is  omitted, 
because  the  thickness  of  the  paper  differed  somewhat  from 
the  rest  and  is  therefore  not  comparable  with  the  others. 
Table  IT.  shows,  in  addition  to  the  values  indicated  in  the 
diagrams,  Figs.  4  and  5,  the  increase  of  breaking  weight  and 
tearing  length  (columns  d  and  g~),  and  also  the  ratio 
numbers  for  gum  arabic  (columns  e  and  h~).  Taking 
the  breaking  weight  or  tearing  length  as  a  measure  of  the 
binding  power,  then  the  ratio  numbers  in  columns  e  and  h 
represent  the  strength  of  the  gums  as  compared  with  gum 
arabic.  Although  it  is  impossible  to  obtain  a  definite 
measurement  of  the  strength,  the  results  obtained  are 
interesting  as  regards  the  behaviour  and  value  of  different 


gums.  From  the  above  tests  one  sees  that : — 1.  With  weak 
solutions,  gum  arabic  has  a  much  greater  binding  power 
than    artificial    gains.     This   may  be   of   special    interest  in 

Fig.  4. 


v>P$- 


30%§um. 


Fig.  5. 


cases  where  it  is  employed  as  'a  "  dressing"  ;  the  numbers 
found  will  form  a  basis  for  estimating  the  relative  value  of 
various  gums.  2.  With  an  increase  iu  the  quantity  of  gum 
the  difference  in  the  binding  power  of  gum  arabic  and 
others  gradually  decreases.  3.  That  gum  B,  in  comparison 
with  the  other  samples,  approaches  gum  arabic. 
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Tabu  II. 


Quantity  of  Gum  In  Papei . 


Papei 

used, 


(.urn  used. 


it  per  Cent. 

0 

i, 

c 

*- 
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. 

1  . 
Is 

ga 

i 

« 

* 

6  per  <  ■  ui. 


Breaking  Weight. 


rig  Length. 


e 

3 


c     . 


J! 

Gum  arable 

L,    Paper  untreated . 


11. 


i)  S 


III. 


B 

Gum  arabie 

Paper  untreated 


1)  ) 
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Gum  arabie 
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in  per  Cent. 


Breaking  Wi  light.     Tearing  Length. 

c 


■ 


f 


9 


•/ 

c 

S 

i 

— 

= 

= 

1 

c 

£ 

CO 

T. 
- 

E 

a 
a 

— 

O 

iii  Km. 

i 

- 

= 
= 
S3 
O 

-a 


■9 
125 
5*65 


2-7 

3:i 

l'8» 

0-46 

3  25 

47 

2- 05 

064 

6-85 

100 

2-8 

1-39 

•• 

•• 

1-41 

33 


M 

100 


1-17 

0*19 

12 
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Ta  w<k   1 1 . — continued. 
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Purification  of  Sugar  Liquor  by  Electrolysis.  Javaux, 
Gallois,  and  Dupont.  Oesterr.  Zeits.  Zuckerind.  1894,  23, 
613. 

Thk  beetroot  or  cane-juice,  after  being  neutralised  with 
lime  and  purifi<;<l,  is  rendered  slightly  alkaline  ;  it  is  then 
electrolysed  twice-,  diaphragms  being  made  use  of.  The 
two  treatments  follow  one  another.  The  cathodes  generally 
consist  of  iron  or  carbon  ;  the  anodes,  which  dip  into  the 
liquor,  may  be,  for  the  first  treatment,  of  aluminium, 
and  for  the  second  treatment,  of  lead.  liy  the  first 
treatment  the  acids  form  completely  insoluble  compounds 
with  the  metals  of  the  anodes,  and  the  production  of  large 
quantities  of  soluble  lead  salt!  is  therefore  excluded  ; 
of  the  insoluble  salts  are  decomposed  by  phosphoric 
acid.  It  is  said  that  the  whole  of  the  product  is  obtained 
as  refined  sugar,  neither  after-products  nor  molasses  being 
produced.— A.  I'.  L. 


Amount  of  Citric  Acid  in    Sugar-Cane  Juice.     Shorey. 
Deutsch.  Zuckerind.  1894,  19,  1043. 

Tiik  amount  of  citric  acid  in  cane  juice  is  sometimes  con- 
siderable, and  when  the  purification  of  the  juice  and  the 
evaporation  of  the  same  have  been  conducted  carelessly, 
calcium  citrate  may  accumulate  in  the  sugars  to  such  an 
extent  that  8—4  per  cent,  of  this  compound  may  sometimes 
be  found  in  the  after-products. — A.  R.  L. 


Estimation  of  Crude  Fibre  in  Sugar  Cane.    .1.  I,.  Beeson. 
J.  Amer.  Chem.  Soc.  16,  808. 

See  under  XXIII.,  page  80. 


Inversion  of  Sugar  and  Bafflnose  Solution       Besemfelder. 
Deutsch.  Zackennd.  1894,19,  I'jK2. 

Solution!  of  about   MfBrix  are  treated   with   o*8 — <)•.'> 

/it.  of  alaminium  sulphate  and  inverted  to  the  di 
limit  at  86°.  Pore  sugar  solutions  require,  with  an  addition 
of  I  •',  per  cent,  of  acid,  three  hours'  beating.  Neutralisation 
is  effected  by  addition  of  barium  or  strontium  alnminate. 
The  liquor  is  then  warmed  and  carbonic  anhydride  i 
through)  it  is  then  filtered  ;t  ioo  <:.  and  concentrated  in 
a  vacuum.  The  precipitate  consists  of  barinm  <>r  strontium 
bate  and  alumina.     A.  B.  L. 


The  Variety  of  Sugar  in   Indian.    ( '.  J.  van  Lookeren. 
Landw.  Ver.-Stat.  45,  198. 

See  under  Analvt.  and  Scient.  Notes,  page  81. 


PATENTS. 

improvement*  in  the  Manufacture  of  Lmvulone,  S.  Pitt, 
Sutton,  Surrey.  I'rom  the  Chemische  Eabrik  auf  Actien 
voiiuals  k.  Schering,  Merlin,  Germany.  Eng,  Pat.  2  1. 159, 
December  19,  1898. 

!'i   ii    levillose  is  said    to    be    B   Too. I    materia]    which  Can    be 

administered    to  a  person   suffering  from  diabetes.     The 

method    described  is   founded  on  the    basis   of  Diibrunfaul's 

lime  process  for  the   eparation  of  dextrose  from  levulose 
dextro  e  Forming  n    lime   compound   which   is  soluble  in 
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water,  whereas  the  lime  compound  of  Levulose  is  insoluble. 
The  essential  features  of  the  present  invention  are:— (1.) 
The  decomposition  of  the  lime  compound  of  levulose  alter 

washing  With  water  l>v  carbonic,  acid  (<<>_,)  under  high 
pressure  and  :A  a  low  temperature.  (2.)  The  treatment  of 
ih-  lime  compound  of  levulose  with  a  highly  concentrated 

solution  of    levulose    BO   a-   to    form    a    liquid    mixture,  and 

decomposing  the  lime  compound  by  carbonic  acid,  with  or 
without  pressure.  (•(.)  The  addition  to  solutions  of  levu- 
lose, prior  to  their  evaporation,  of  acids,  especially  organic 
acid-,  phosphoric  acid  or  boric  acid,  in  such  quantity  that 
the  evaporated  solution  will  have  an  acid  reaction;  this 
prevents  the  decomposition  of  the  sugar. — A.  15.  L. 


Improvements  in  Centrifugal  Apparatus  for  Drying  and 
Purifying  Sugar  or  other  Crystalline  or  Granular 
Matters.  1>.  Stewart,  Glasgow.  Eng.  Pat.  17'JO, 
January  27,  1894. 

See  under  I.,  paye  14, 


VI. — Analyses   of   Barley  for    lircwers,    Distillers,    ami 
Glucose  Manufacturers.    .J.  Vuylsteke. 

Methods   of  analysing  barleys  should  vary  according    to 
the  use  for  which  they  are  intended.      KfTront    holds  that  a 
fermentation  should  be   included  in  the  analysis.      Dr.  Del 
brink  proposed  for  this  purpose  a  single-race  yeast.  Berlin. 
No.  2.   -T.  A.  I.. 


XV1I-BKEWIM,  WINES,  SPIRITS,  Etc. 

Extract  relating  to  the  Chemistry  of  Brewing,  frc,  from 
the  International  Congress  of  Applied  Chemistry, 
Brussels  and  Antwerp.  August  4—11,  1894.  Chem. 
Zeit.  18,  1894,  1482—1483. 

In    the    biological    section,    the    following   subjects    were 

brought  under  discussion  :  — 

I. —  Fermentation  with  Pure  Yeast  and  the  Treatment  of 

Yeast  with  Hydrofluoric  Acid.     Dr.  Cluss  (Halle). 
It    was    resolved    that   the  methods   of   Delbruck   and 
Effront,  used  conjointly,  are  to  be  recommended. 

II.  and  III. — The  Use  of  Pure  Yeast  in  Top  Fermenta- 
tions.    H.  van  Laer. 

The  author  of  the  paper  maintained,  in  spite  of  the 
assertions  of  the  Copenhagen  school  to  the  contrary,  that 
satisfactory  results  are  obtained  by  the  use  of  pure 
"  compounded  "  yeasts. 

A  variety  of  opinions  was  expressed  regarding  the  use 
of  single  race  cultures  in  practice,  since  it  appears  desirable 
to  adopt  this  method  with  caution. 

Communications  concerning  yeast  were  also  received 
from  Lindner  (Berlin)  and  Martinand  (Poisieu-sur- 
Champagno). 

IV.— 77ie    Use   of  Molasses  in    Distilleries.     A.    Aulard 
(Marseilles). 

Attention  was  drawn  to  the  enormous  progress  which 
the  Belgian  distillers  have  made  in  the  fermentation  of 
molasses.  In  order  to  get  the  maximum  lawful  yield,  it  is 
necessary  to  use  an  enormous  quantity  of  yeast.  The  wort 
is  rendered  acid,  boiled,  and  filtered.  Filtration  ensures  a 
more  complete  fermentation  and  a  better  yield.  It  was 
also  pointed  out  by  Effront  (Brussels)  and  Van  de  Vijvere 
that  filtration  removes  a  number  of  ferments  which  cannot 
otherwise  be  separated.  These  are  anaerobic  organisms, 
which  neither  antiseptics  nor  boiling  will  remove,  and 
which  revivify  even  in  an  atmosphere  of  carbonic  acid. 

V, The  Morphology    and  Physiology  of  the  Deposit  of 

Vinegar.     Van  der  Bossche  (Chassart). 

Although  causing  no  change  in  the  vinegar,  and  also 
perfectly °innocuous,  it  is  necessary  to  remove  vinegar 
deposits,  because  such  vinegar  is  looked  upon  unfavourably 
by  purchasers. 


Mould  Fungi  occurring  upon  Barley  and  Hops.     V.  Lind- 
ner.   Woehenschr.  f .  Brauerei,  H,  1321—1323. 

Tin:  author  describes  four  such  growths,  with  special 
reference  to  their  appearance  in  drop-cultures  and  in 
ordinary  solid  media. 

Oldium  lactis  (oval  lactic  mould)  frequently  develops 
upon  green  malt,  covering  the  grains  with  a  white  web  or 
felt,  an  appearance  easily  produced  in  the  laboratory  by 
sowing  spores  of  the  fungus  upon  steeped  barley  contained 
in  a  loosely-covered  glass  vessel.  Also  it  occurs  upon  the 
walls  of  vessels  and  pipes,  in  the  porous  parts  of  vats  and 
barrels,  &c,  as  slimy,  yellowish  fungoid  masses,  whilst  upon 
pressed  yeast  it  is  often  seen  as  a  dry  white  deposit. 
When  sown  in  wort  it  develops  large  colonies  or  clusters,  the 
upper  surface  of  which  is  a  pure  white,  woolly  web,  beneath 
which  accumulate  bubbles,  chiefly  containing  carbon 
dioxide  ;  Hansen  has  shown  that  in  wort  it  produces  a  trace 
of  alcohol. 

Within  tubes  coated  with  a  thin  film  of  wort-gelatin,  it 
grows  as  a  beautiful  radiating  mycelium  of  silk-like  lustre  ; 
upon  thicker  films  it  forms  enormous  colonies,  having  a 
radiating  substructure  with  a  dry,  floury  surface,  then  as 
development  proceeds  an  active  evolution  of  gas  produces  a 
swelling  within  the  mass,  which  increases  till  the  bubble 
is  distended  to  walnut  size,  and  with  shining  translucent 
walls  ;  rupture  of  the  bubble  has  rever  been  observed,  the 
contents  only  being  liberated  when  the  gelatin  liquefies ; 
it  is  worthy  of  note  that  the  mycelium  also  is  so  firmly 
rooted  that  it  does  not  yield  to  the  gas  pressure. 

Especially  interesting  is  it  to  watch  the  budding  of  an 
oidium  spore  in  a  drop  culture.  The  young  spore-cell  grows 
at  an  extraordinary  rate  and  ramifies  abundantly,  then 
numerous  transverse  divisions  or  septa  appear,  followed  by 
the  usual  subdivision  of  the  filaments  into  a  chain  of  cells, 
the  disruption  being  accompanied  by  frequent  strong  convul- 
sive movements  of  the  filaments— a  behaviour  that  may  be 
repeatedly  produced  by "  tapping  the  microscope  or  the 
object-stage. 

The  name  is  given  because  of  its  frequent  occurrence  in 
milk  (though  it  does  not  cause  acidification  of  milk,  as 
hitherto  often  assumed),  also  from  the  form  of  its  cells, 
although  the  term  oval  is  somewhat  inaccurate,  the  spores 
being  formed  by  the  breaking  up  of  the  mycelial  sheaths 
into  separate  segments,  and  are  consequently  more  cylin- 
drical than  oval,  the  latter  form  being  produced  by  a  swelling 
of  the  spores. 

Oidium  lupuli,  so  named  by  Matthews  and  Lott,  re- 
sembles Oidium  lactis  in  its  spore  formation,  and  appears, 
among  other  things,  upon  damply-stored  hops  as  a  reddish- 
coloured  powder.  In  contrast  to  the  former  variety  it  forms 
a  very  luxuriant  aerobic  mycelium,  growing  extremely 
rapidly  and  almost  entirely  filling  the  culture  vessel ;  at  the 
ends  of  the  hyplw,  delicate  branches  appear  which  by 
segmentation  give  oidium  -  like  cells;  frequently  these 
branched  ends  resemble  small  tree  shoots,  the  cells  being 
swollen  to  oval  form  and  frequently  forked.  The  spores 
are  faintly  reddish  in  colour,  appearing  a  fine  orange  or 
salmon  tint  in  mass.  The  dimensions  vary  greatly, 
cylindrical  cells  occurring  31  p.  long  and  14  p.  broad  ; 
|  spherical  cells  are  also  known.  The  spores  are  smooth, 
absorb  water  readily,  and  after  much  soaking  become 
rounded  off  almost  to  globular  form. 

Fusisporium  moschatum  (Kitasato),  Fnsarium  hordei 
(Matthews).  The  red  colour  often  noticed  upon  grains  of 
malt  is  regarded  by  Matthews  as  a  form  of  Fnsarium, 
barley  so  attacked  exhibiting  but  a  feeble  growth,  or  remain- 
ing almost  ungerminated.  It  is  well  characterised,  not  only 
I  by  the  colour  of  the  spores,  but  also  by  their  curved  crescent- 
like  form,  and   further  by   producing  an   intense  odour  of 
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musk  when  growing  in  wort  and  wort-gelatin,  and  which 
gradually  disappears  from  old  cultures.  It  is  evidently 
identical  with  the  Fusisporium  moschatum  described  by 
Kitasato.  If  spores  be  scraped  from  a  growth  and  sown  in 
drops  of  wort,  almost  all  of  them  will  be  found  on  the  follow- 
ing day  to  have  germinated  ;  the  tapering  end  cells  remain 
principally  sterile,  while  the  intermediate  spores  swell  up 
aud  form  germ  sacs,  which,  it  is  interesting  to  note,  coalesee 
with  their  neighbours  to  form  a  single  mycelium.  A  scatter- 
ing of  spores  in  drop  cultures  is  but  seldom  seen,  the 
pin  cdure  being  that  short  papillary  side  branches  appear, 
and  from  them  proceed  the  crescent-shaped  spores,  which 
fall  off  at  maturity  and  accumulate  to  a  more  or  less  large 
heap  of  crescents.  Singularly  enough  this  form  cannot 
produce  a  web  of  spores  in  wort- gelatin ;  the  filaments  only 
grow  together  to  more  or  less  thick  cords,  projecting  into 
the  air  to  a  height  of  I  cm.  (one  centimetre),  and  filled  with 
minute  oily  drops. 

Penicillium  cladosporiotdes  (Cladosporium  herbarum 
Link)  is  often  seen  upon  malt,  hop  leaves,  damp  walls, 
doors,  and  window  panes,  and,  according  to  Zoebl,  is  the 
cause  of  the  terminal  brown  discoloration  upon  barley  corus. 
Upon  the  wort-gelatin  film  lining  the  detection  tube,  its 
presence  is  shown  by  the  olive-green  colourof  the  spore 
elusters  and  by  the  dark-green  colour  of  the  mycelial  layer 
attached  to  the  glass.  In  wort  drop-cultures,  it  forms  a 
somewhat  branched  mycelium,  yellowish-brown  at  an  early 
period  aDd  enclosing  numerous  oily  drops;  after  two  days 
small  conidia  bearers  project  upwards  and  at  the  tips  sprout 
into  delicate  branches ;  if  such  a  filament  comes  in  contact 
with  the  cover  glass  it  readily  scatters  into  the  several  con- 
stituent cells,  which  vary  entirely  in  form  and  number,  being 
mainly  elongated  and  having  sharp  corners,  and  with  a  cell 
wall  greenish  to  brown  in  colour;  upon  many  mycelial 
threads  may  be  found  ragged  excrescences  (absorption 
organs),  which  attach  themselves  to  the  walls  and  thus 
strengthen  the  mycelium. — G.  W.  A.  T. 


The  Specific  Character  of  the  Fermentative  Function.*  of 
Yeast  Cells.      A.  J.  Brown.      J.  Chem.  Soc.  65  aud  66 
1894,911—923.  ' 

The  author's  experiments  have  not  only  shown  that,  in  his 
opinion,  aeration  does  not  prevent  or  hinder  the  exhibition 
of  the  fermentative  functions  of  non-increasing  yeast-cells 
(J.  Chem.  Soc.  61,  1892,  369),  but  in  the  present  paper 
they  appear  to  demonstrate  that  if,  in  the  place  of  M.  Pas- 
teur's theory  that  fermentation  is  "  life  without  air,"  is  sub- 
stituted the  consideration  that  yeast  cells  can  use  oxygen 
in  the  manner  of  ordinary  aerobic  fungi,  and  probably 
require  it  for  the  full  completion  of  their  life  history,  none 
of  Pasteur's  results  receive  contradiction  thereby.  More- 
over, it  will  be  found  in  the  statement  that  the  exhibi- 
tion of  the  fermentative  functions  of  yeast  cells  is  indepen- 
dent of  their  environment  with  regard  to  free  oxygen,  there 
is  al-o  nothing  of  a  contradictory  nature  in  such  hypothesis 
m  regstds  any  of  the  results  of  M   Pasteur's  experiments. 

— \v.  s. 


Faulty  Uop$  ih<-  Cause  of  Blister- or  Bladdery-Fermenta- 
tion. L.  JR.  rVbebenschr.  f.  Braaerei,  U  1328—1324. 
iIiiiikjmo  the  cause*  of  this  undesirable  phenomenon  have 
been  regarded  as  due  to ;  (l;  Impure  yeast;  (2)  Unclean- 
of  the  brewery  plant;  and  (3)  Unwholesome  cellai 
atmosphere,  although  the  prevention  of  the  latter  by  con 
stent  ventilation-currents  must  check  the  formation  of  the 
bubb 

from  the  following  observations,  the  author  concludes 
that  a  "  bladd.ry  head  "  is  a  purely  mechanical  phenomenon, 
due  to  the  employment  of  faulty  hops  In  an  instance 
where  bops  which  were  originally  good,  but  having  become 

damp     and     much     deteriorated,    had     been     used    aloi 

number  of  blister*  appeared,    omeof  them  of  hand  si/.e, 
while  at  the  same  timi  i  neighbouring  ral  pitched  with  the 
Mm*  yeast,  but  bopped  with  perfectly  sound  cooes,  ihowed 
thi       bout  the  whole  of  th<    fermen 

tafi 


When  such  a  bladdery  surface  is  examined,  the  greater 
part  of  the  hop  resin  is  seen  to  be  distributed  as  minute 
particles  over  the  entire  surface,  which  seems  to  be  thus 
covered  with  a  thin,  light,  sticky,  barely-porous  layer 
favouring  the  blistery  appearance  by  offering  resistance  to 
the  escaping  carbon  dioxide,  the  gas  being  caught  in  the 
sticky  scum,  rises  in  bubbles  that  suddenly  burst,  but 
only  to  be  formed  anew.  No  separation  of  hop  resin  occurs 
at  the  beginning  of  fermentation,  consequently  the  pheno- 
menon does  not  appear  then,  but  only  towards  the  end  of 
the  process.  The  appearance  of  "  curly  heads  "  is  also 
distinctly  accompanied  by  the  separation  of  hop  resin,  but 
their  constant  change  of  form  and  position  destroys  the 
bubbles  that  may  then  tend  to  form,  aud  only  as  soon  as 
a  stable  surface  has  been  formed  does  the  resinous  layer 
rise  in  blisters,  which  continue  to  he  formed  to  the  end  of 
fermentation,  and  when  squeezed  between  the  lingers  leave 
thereon  a  sticky,  bitter-tasting  mass.  By  the  use  of  sound 
hops,  on  the  contrary,  the  resin  remains  on  the  surface  in 
larger,  heavier  particles,  which  the  carbon  dioxide  is  unable 
to  raise  and  swell. 

The  author  hopes  the  discussion  of  this  cause  of  the 
phenomenon  may  help  to  determine  a  more  certain  and 
much  needed  proof  regarding  the  soundness  of  hops,  for  the 
sulphuring  operation  easily  conceals  faults  of  colour  as  well 
as  other  unsound  qualities  of  the  cones. — G.  W.  A.  T. 


The  So-called  High-  and  Low- Attenuating  Yeasts. 
Windisch.     Wochenschr.  f.  Brauerei,  H    1565  — 1566. 

Two  types  of  yeast  have  been  scientifically  established — 
Saaz  aud  Frohberg — which  differ  essentially  as  regards  the 
degree  of  attenuation  they  can  effect  iu  beer  worts,  the 
Frohberg  yeast  carrying  it  to  a  further  degree  than  the 
Sftaz  species.  In  practice,  yeasts  are  frequently  spoken  of  as 
of  high  and  low  attenuating  power,  a  difference  due,  in  the 
minority  of  cases,  to  the  fact  that  they  belong  to  both  the 
Saaz  and  Frohberg  types ;  more  often  are  they  of  the 
Frohberg  type,  a  feebly-attenuating  variety  which,  under 
conditions  of  favourable  fermentation  in  the  laboratory, 
easily  attains  to  the  furthest  degree  of  attenuative  power. 
The  author  has  repeatedly  demonstrated  (Wochenschr.  f. 
Brauerei,  11, 1564  — 1565)  that  the  feeble  attenuating  capacity 
of  an  essentially  top-fermentation  yeast  often  becomes  re- 
duced so  that  the  organism  prematurely  agglomerates  and 
becomes  deposited.  On  the  other  hand,  the  highly-attenu- 
ating yeasts  seldom  break  well  in  the  vat.  If  it  is  assumed 
that  breaking  capacity  depends  upon  some  characteristic 
peculiarity  of  the  yeast,  then  a  yeast  so  characterised  should 
always  comport  itself  so,  aud  attenuate  but  feebly,  while  a 
yeast  lacking  that  capacity  should  always  give  a  turbid 
fermentation,  with  considerable  attenuation.  Yet  such  is 
by  no  means  the  case,  for  often,  where  a  change  of  pitching- 
yeast  is  introduced  with  the  intention  of  producing  feeble 
attenuation  attended  with  breaking  capacity,  there  results 
instead  much  attenuation,  together  with  a  turbid  fermenta- 
tion ;  and  no  less  often  is  the  reverse  behaviour  manifested. 
The  author  has  already  communicated  (Wochenschr.  f. 
Brauerei,  11,  No.  42)  results  upon  the  employment  of  the 
extremely  attenuating  yeast  of  a  Rhenish  brewery  in  the 
brewery  at  Jaroschau,  in  Hradisch,  Moravia,  which  com- 
ported itself  quite  satisfactorily,  but  after  two  reproductions 
the  attenuative  power  became  so  much  reduced  as  to  be  of 
no  further  use.  Concerning  the  yeast  peculiar  to  the 
Jaroschau    brewery,    according    to     Dr.    Wiehmann,  of  the 

Vienna  Research  Station,  it  exhibits  properties  differing 
from  those  of  other  varieties;  it  finishes  fermenting  at  a. 

high  degree  of  attenuation,  quickly  clarities  in  storage 
Vessel,  and  leaves  the  lieer  with  a  full-bodied  flavour,  so 
much  so  that  a  sample  produced  from  a  105(1-5  sp.gr. 
WOTt  when  compared  with  a  German  licet  from  a  1057  sp.  gr. 
wort  W8S  declared  by  the  brewer  of  the  latter  to  indicate 
considerably  more  body  than  the  German  beer.  A  further 
advantage  conferred  i<,  that  it  enables  the  beer  to  be  sold 
H  bile  still  very  new  ,  and  so,  without  diminishing  the  demand 
for  the  full  round  flavoured  beverage,  reduces  the  slock  anil 

time  of  storage.     Also  clarification  speedily  takes  place,  s<> 

that  shavings   are    not    required    -a  great    advantage,  seeing 

that  their  employ m  causes  waste  of  beer,  is  a  source  of 
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beer  infection,  ami  In  do  oase  favourably  Influencing  the 
beer  palate,  [n  other  breweries  without  shavings  or  other; 
mecbauical  means,  only  prolonged  storage  can  effect  the 
requisite  clarification. 

Tin'  question  then  arises,  will  tins  particular  yeast    retain 

its  preferable  properties  in  other  establishments?  Why 
such  fundamental  differences  of  behaviour  should  exist  in 
the  various  breweries  is  still  an  unsolved  problem.  For 
instance;  how  do  we  explain  why  a  yeast  attenuating  in  one 
brewer}  up  to  7o  per  cent ,  only  proceeds  to  5.">  per  cent,  iii 
another?  The  bodies  that  limit  the  attenuation  in  the  first 
reproduction— that  is,  the  sugars— are  neither  quantitatively 
nor  qualitatively  so  essentially  different  as  to  explain  such 
a  variance  ;  and  the  same  may  he  said  of  the  other  yeast- 
foods,  the  albuminoids,  ami  the  salts  present  in  the  worts. 

Notwithstanding  the  great  activity  that  has  heen  already 
displayed  in  investigating  the  life-work  of  yeast,  still  more 
remains  to  he  accomplished  and  established,  and  the  field 
for  work  is  even  immeasurable. — Gr.  W.  A.  T. 


Ua/linosc  i  Melitriose)  and  its  Non-occurrence  in  Beers. 
A.  Ban.  Woch.  f.  Brauerei,  1894,11,  1439—1443.  (See 
(hem.  Zeit.  1894,  18,  1794—1798;  see  this  Journal, 
1895,  80.) 

In  the  year  1889  Scheibler  and  Mittelmeier  stated  that  they 
had  detected  the  presence  of  melitriose  (raffinose)  or 
melihiose,  one  of  its  products  of  hydrolysis,  in  beer,  and  a 
little  later  these  chemists  asserted  that  melitriose  is  a 
constant  constituent  of  beer. 

The  author  enters  upon  an  historical  sketch  of  the 
literature  of  melitriose.  He  then  describes  experiments 
made  with  the  object  of  verifying  O'Sullivan's  observation 
as  to  the  presence  of  melitriose  in  barley.  In  the  first  few 
experiments  positive  evidence  was  not  obtained,  but  ulti- 
mately the  carbohydrate  was  isolated  in  small  quantity  by 
Scheibler's  strontia  method  from  a  sample  of  barley.  The 
author  considers  it  not  unlikely  that  melitriose  is  a  constant 
constituent  of  barley ;  in  certain  varieties,  however,  its 
amount  is  so  small  that  its  recognition  is  extremely  difficult, 
if  not  impossible. 

The  barley  used  for  the  manufacture  of  malt  has  generally 
been  stored,  and  the  question  arises  whether  during  this 
storage  the  melitriose  is  destroyed,  as,  according  to  Scheibler, 
it  is  in  ihe  case  of  beetroots.  During  the  steeping  process 
the  soluble  constituents  of  the  grain  are  extracted,  and 
melitriose  being  soluble  in  water  would  of  course  be 
removed.  The  sugar  formed  during  germination  is,  on  the 
evidence  of  numerous  observers,  saccharose,  which  Daturally 
undergoes  partial  inversion.  Brown  and  Morris  have 
shown  that  the  germ  requires  sugar  for  its  growth,  and 
that  it  can  derive  its  nourishment  from  melitriose  among 
numerous  other  compounds.  Hence,  it  is  easy  to  under- 
stand that  the  melitriose  originally  present  iu  the  barley 
will,  during  the  malting,  either  be  reduced  to  a  minimum 
or  entirely  vanish.  According  to  Scheibler,  melitriose  is 
readilyT  decomposed  in  the  moist  condition  at  a  high 
temperature,  and  any  of  this  carbohydrate  which  might  be 
present  in  green  malt  would  probably  be  destroyed  during 
the  kilning.  In  a  word,  none  of  the  numerous  chemists 
who  have  investigated  the  pre-existing  sugars  in  malt  have 
detected  melitriose — not  even  O'Sullivan,  the  discoverer  of 
its  presence  in  barley.  The  author  isolated  the  sugars  from 
a  sample  of  Pilsener  malt.  A  solution  of  these  was  mixed 
with  nutritive  matter,  and  pitched  with  a  high-fermentation 
yeast  of  the  Frohberg  type  ;  after  complete  fermentation  the 
solution  was  optically  inactive,  and  no  sugar  could  be 
recognised  by  the  osazone  test.  This  was  done  with  a  like 
result  iu  the  case  of  three  samples  of  malt,  so  that  neither 
melitriose  nor  melibiose  were  present.  The  author  con- 
cludes from  these  observations  that  melitriose  is  not  a 
constituent  of  high  dried  (kilned)  malt ;  its  presence  in 
green  malt  must,  however,  be  left  an  open  question. 

Although  the  question  of  the  action  of  diastase  on 
melitriose  has  never  been  investigated,  it  appears  probable 
that  this  sugar  would  remain  unaltered  during  the  mashing 
and  boiling  processes.  As  to  its  behaviour  during  the  fermen- 
tation stage  of  the  brewing  process,  the  author  finds  that 
the  sugar  is   completely   fermentable  by  low  fermentation 


of  the  Frohberg  and  Saaz  type.  Fermentation  does 
not  set  in  briskly,  however,  with  pure  solutions  of  melitriose 
until  several  days  after  they  have  been  pitched  with  yeast, 
a  fact  which  seems  to  indicate  that  hydrolysis  precedes 
fermentation,  The  yeasts  just  mentioned  also  effect  the 
complete  fermentation  of  melitriose  when  it  is  present, 
together  with  other  sugars,  as,  for  example,  when  it  is 
added  to  beer  wort.  High  fermentation  yeasts  of  the 
Frohberg  and  Saaz  type  hydrolyse  melitriose  into  levnlose, 
which  then  ferments,  and  melihiose,  which  remains  un- 
attacked.  The  author  has  utilised  these  facts  as  the  basis 
of  a  method  for  the  quantitative  estimation  of  melitriose 
(this  Journal,  1895,  80).  Saccharomyces  Ellipsoidens 
II.  (Hansen)  behaves  towards  melitriose  exactly  as  the 
two  high  fermentation  yeasts  above  mentioned ;  but 
Monilii  Candida  (Hansen)  is  without  action  on  both 
melitriose  anil  melibiose.  From  the  evidence  brought 
forward  up  to  this  point,  therefore,  the  presence  of  melitriose 
in  beer,  which  is  generally  (in  Germany)  fermented  by  a 
high  yeast,  is  extremely  doubtful ;  by  the  aid  of  the  new 
analytical  methods,  however,  the  author  has  proved  con- 
clusively its  absence  in  beer  as  well  as  that  of  melibiose. 
Scheibler's  observations  respecting  the  action  of  invertase 
on  melitriose  require  confirmation,  since  the  kind  of  yeast 
from  which  the  invertase  was  derived  was  not  stated. 
Scheibler  and  Mittelmeier  base  their  statement  that  melibiose 
is  present  in  beer  on  the  fact  that  they  separated  an  osazone 
having  a  melting  point  177° — 178°  C.  Lintner  and  Diill 
obtained  an  osazone  of  this  melting  point  from  Munich 
beer,  but  found  it  to  be  a  mixture  of  maltosazone  and 
isomaltosazone.  — A.  If.  L. 


Estimation   of  Saccharose  in  Malt.     E.  Jalowetz.     Chem. 
Zeit.  1894,  18,  Rep.  294. 

Metssi.'s  inversion  method  cannot  be  employed  for  esti- 
mating saccharose  in  malt  worts  and  cold  water  malt 
extracts,  for  the  results  obtained  by  it  are  too  low.  By 
using  the  proportions  of  extract  and  hydrochloric  acid 
recommended  by  Jais  (this  Journal,  1894,  1101),  the  per- 
centages of  saccharose  found  are  considerably  above  the 
truth.  In  the  case  of  alcoholic  extracts,  Meissl's  method 
may  be  employed  without  modification,  but  care  must  be 
taken  here  not  to  exceed  the  proportion  of  hydrochloric 
acid.  The  modified  Clerget*  inversion  method  gives 
correct  values  for  the  percentage  of  saccharose  with  worts, 
cold  water  extracts,  and  alcoholic  extracts.  The  test  is 
preferably  carried  out  in  an  aqueous  extract,  50  grms.  of 
malt  being  digested  with  400  cc.  of  water  for  1  hour.  The 
percentage  of  saccharose  in  malt  varies  greatly  according  to 
the  kind  of  barley,  the  germination,  and  the  kilning.  In 
the  case  of  malts  from  Moravian  barley,  the  percentage 
of  saccharose  increases  as  the  temperature  of  kilning. 
Pilsener  malts  contain,  on  an  average,  3-5  per  cent.,  and 
Bavarian  malt  4  per  cent,  and  more,  of  saccharose. 

—A.  R.  L. 


Action  of  Diastase  on  lsomaltose.     C.  J.  Lintner.     Zeits. 
f.  ges.  Brauw.  1894,  378. 

Whebeas  in  the  author's  former  experiments  (this  Journal, 
1892,  766),  in  which  isomaltose  was  prepared  by  the  action 
of  malt  extract  on  starch,  it  was  found  that  the  isomaltose 
so  obtained  was  completely  converted  into  maltose  by 
diastase  ;  in  the  more  recent  experiments  this  conversion  is 
found  to  be  incomplete.  Isomaltose  prepared  by  the  action 
of  oxalic  acid  on  starch,  remains  quite  unaltered  when  treated 
with  diastase.  Isomaltose,  but  no  maltose,  is  formed  by 
the  action  of  oxalic  acid  on  starch.  It  is  suggested  by 
the  author  that  the  isomaltose  produced  by  diastase  and 
that  produced  by  acid  are  stcreo-isomeric  modifications. 
This  may  also  be  connected  with  a  difference  in  configuration 
and  behaviour  towards  diastase  and  yeast  of  the  Saaz  type. 

—A.  R.  L. 


*  Probably  Herzfeld's  modification  of  Clerpet's  method  is  here 
meant. 
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Haffinose   (Melitriose)   and  its    Quantitative  Estimation. 
A.  Baa.    Chem.  /.fit.  1894, 18,  1794. 

Set  under  Will.,  page  80. 


The  Analysis  of  Malt.     J.  A.  Miller.     J.  Aincr.  Chem. 

Soc.  16,  858- 

See  under  XXIII.,  page  80. 


PATENTS. 


Improvements  in  Machines  for  Drying  Brewers'1  Refuse  and 
other  Substances  or  Materials.  R.  Cunliffe,  Weaste, 
Lancashire.     Eng.  Pat.  23,069,  December  1,  1893. 

This  invention  consists  in  modifications  of  the  machines 
for  drying  brewers'  refuse,  spent  grain,  &c,  in  which  a 
rotary  cylindrical  retort  inside  a  casing  is  employed  in  con- 
nection with  a  furnace  for  producing  the  necessary  beat. 
The  improvements  consist  mainly  (a)  in  arrangements  to 
enable  the  retort  to  be  operated  either  by  hand  or  by  power, 
(/))  to  provide  means  for  the  better  utilisation  of  the  hot 
gases  from  the  furnace,  so  as  to  render  the  drying  more 
rapid,  and  (c)  the  use  of  hollow  fire-bars. — L.  T.  T. 


Improvements  in  the  Manufacture  from  Starch  or  Starchy 
Substances  of  a  Material  Suitable  for  Use  in  Brewing 
and  for  other  Purposes.  C.  H.  Meyer,  Shepton  Mallet. 
Eng.  Pat.  1146,  January  18,  1894. 

The  inventor  submits  the  starchy  substance  to  the  action 
of  chlorine,  or  of  chloride  of  lime  in  solution,  to  render  the 
starch  readily  soluble.  The  chlorine  or  chloride  of  lime  is 
removed  by  washing,  and  the  starch  is  then  mixed  with 
water  and  boiled,  preferably  UDder  slight  pressure,  to 
gelatinise  it  and  render  it  soluble.  Malt  extract  or  other 
diastase  is  added  to  invert  the  starch,  and  the  dextrinous 
solution  is  concentrated  or  evaporated  to  dryness,  for  use  in 
brewing.— L.  T.  T.  

Improvements  in  the  Manufacture  of  Beer  and  in  Appa- 
ratus therefor.  L.  Wagner  and  J.  Marr,  Baltimore, 
Maryland.  Bag.  Pat.  15,919,  August  21,  1894. 
Tiik  inventors  propose  to  "  first  fiiter,  and  subject  to  the 
action  of  an  electrical  current,  the  water  for  the  mash,  then 
make  the  mash  and  boil  the  wort,  filter  the  wort  under 
air  or  gas  pressure  and  cool  it,  then  ferment  the  same  under 
a  vacuum,  abstract  the  carbonic  acid  and  admit  a  limited 
amount  of  air,  the  beer  being  stirred  and  the  yeast  lifted 
and  mixed  therein  during  the  first  part  of  the  period  of 
fermentation,  and  afterwards  purify  the  fermented  beer  under 
carbonic  acid  gas  pressure  by  filtration  and  the  action  of  an 
electrical  current,  and  charge  it  with  carbonic  acid." 
Elaborate  apparatus  is  described  to  carry  this  out. 

— L.  T.  T. 

Improvementi  -»,  ami  in  the  Production  of  Diastolic  and 
Alcoholic  Ferments,  and  the  I  'tilisation  of  Bye-Products. 
J.  Takamine,  Peoria,  111.  Eng.  Pat,  17,277,  September 
ll,  l 

Tiik  inventor  finds  thai  certain  fungi,  during  their  growth 
■poo  proper  media,  become  possessed  of  diastatio  and 
ferment iiij/  properties.  The  best  results  have  been  obtained 
with  the  microscopic  fungus  mirotium  oryxes,  but  other 
mould  fungi  belonging  to  the  genera  aspergillus,  mucor, 
and  penerilium  may  also  be  used.  The  inventor  prefers  to 
the  raw  material  upon  which  to  grow  the  fungus, 
eomminuted  or  broken  grains  of  the  cereals,  such  as  wheal 
oats,  barley,  fcc,  and  preferably  raefa  graini  from  which  tin- 

greater  part  of  the  Starchy  matter  has  In  i  ii  removed,  leaving 

the  comminuted  parts  in  the  form  of  bran,  short*,  mtddlin 
Ate,  and  particularly  wheat- braa.     Many  other  subttan 

h  a-  oil-cake,  grain  from   brewing,  hc.)  may,  however, 
be  so  employed.    The  bran  part  of  the  grain  i^   the  fa 

for  the  p  ia  of  a  loose  and   coarse  nature,  thus 

affording  a  I  •  for  the  growth  of  the  fungus  and  a 

■         of  air,  beside  ■    rich    in  albuminoids  and 

,(/enou-  matter,  and   so  forming  a  nutritious  soil.     Bran 


contains,  besides,  a  large  percentage  of  woody  fibre,  which, 
acting  as  a  filter,  makes  its  use  beneficial  in  the  process  of 
extraction,  being  cheap  and  abundant  at  all  seasons  of  the 
year. 

The  fungus  is  sown  and  developed  on  the  medium  chosen 
in  the  way  described  in  the  inventor's  former  Eng.  Pat. 
17,374,  1891  (this  .Journal,  1892,  1022).  To  the  whole 
mass  upon  and  through  which  the  fungus  has  been  thus 
developed  the  author  applies  the  name  ''Taka-Koji." 
During  the  growth  of  this  fungus  an  abundant  supply  of 
enzyme  is  formed.  Taka-Koji  possesses  two  distinct 
properties,  namely,  diastatic  and  fermenting  property. 

The  diastatic  enzyme  may  be  extracted  by  percolating 
water,  or  water  mixed  with  alcohol,  through  the  Taka-Koji, 
or  by  steeping  the  latter  in  the  liquid.  V,y  repeatedly 
treating  fresh  quantities  of  Taka-Koji  with  the  same  liquid, 
the  strength  of  the  liquid  may  be  increased.  The  enyzme 
may  be  precipitated  from  the  solution  by  adding  to  the 
latter  1*5  to  3  times  its  volume  of  90  per  cent,  alcohol. 
The  precipitate  consists  mainly  of  enzyme  with  traces  of 
mineral  matter.  It  may  be  separated  by  decantation  or 
filtration,  washed  with  85  per  cent,  alcohol,  and  dried  at  a 
low  heat  or  dehydrated  by  means  of  absolute  alcohol.  It  is 
an  amorphous,  almost  white  or  light  yellowish-brown  powder, 
readily  soluble  in  water,  and  possesses  the  power  of  con- 
verting gelatinised  starch  into  sugar.  The  solution  may, 
if  it  be  preferred,  be  concentrated  to  a  syrup  at  a  tempera- 
ture not  exceeding  50°  C.  and  preserved  in  that  form. 
The  pure  enzyme  does  not  give  the  blue  coloration  given 
by  malt-diastase  when  the  latter  is  treated  with  tincture  of 
guiacum  mixed  with  hydrogen  peroxide. 

The  ferment  portion — which  consists  of  the  bloom  of  the 
fungus,  and  possesses  remarkably  high  fermentative  power 
— may  be  directly  separated  from  the  dried  Taka-Koji  in  the 
form  of  a  fine  powder  by  sifting  the  Taka-Koji.  The  residue 
contains  the  enzyme,  and  may  be  used  as  a  diastatic  agent, 
or  the  enzyme  may  be  extracted  with  water.  The  ferment 
forms  a  fine  powder,  composed  of  young  immature  spores 
of  the  mycelial  ferment,  and  differs  in  colour  according  to 
the  fungus  employed.  It  consists  of  microscopical  spherical 
cells  capable  of  exciting  alcoholic  fermentation  under 
suitable  conditions. 

The  enzyme  and  ferment  may  be  extracted  together  by- 
steeping  the  Taka-Koji  in  water,  thoroughly  stirring,  and 
then  pressing  the  mass.  The  enzyme  becomes  dissolved 
in  the  water,  and  the  ferment,  which  is  insoluble  in  water, 
becomes  detached  by  attrition  and  remains  suspended  in 
the  liquid.  If  the  extract  is  then  allowed  to  stand,  the 
ferment  subsides  and  the  enzyme  solution  may  be  removed 
by  decantation,  or  they  may  be  separated  by  filtration. 

The  residue  of  Taka-Koji,  after  the  ferment  and  enzyme 
have  been  removed,  may  be  used  to  grow  a  fresh  supply  of 
fungus.  Wheat-bran  may  be  so  used  live  times,  and 
10  times  if  10  per  cent,  of  fresh  bran  is  added  after  each 
operation. 

Various  modifications  of  manufacture  and  treatment  are 
described. 

The  ferment  cells  are  more  active  than  ordinary  yeast 
cells,  and  can  live  in  stronger  alcoholic  solutions.  When 
ii  id  as  a  substitute  for  ordinary  yeast  in  brewing  the 
ferment  produced  may  be  pressed  and  used  for  bread- 
making  with  vcr\  satisfactory  results. — L.  T.  T. 


Mechanism  for  Ageing  Liquors.    T.  R.  Timby,  Washing- 
ton, D.O.     Kng.  I'at.  19,662,  October  16,  1894. 

"(r  is  known  that  the  agitation  of  liquor,  especially 
distilled  liquor,  in  barrels,  has  the  effect  of  giving  it  the 
quality  otherwise  imparted  by  age."  The  present  invention 
consists  of  platforms   on   rockers   which  arc  worked   by 

mechanical  means,  ami  rest  or  move  00  uneven  surface--, 
SO  as  to  jar  or  jolt  the  platforms.  The  barrels  being 
placed  on  these  thej  and  the  liquor  Contained  therein  arc 
Subjected  tO  a  more  irregular  and  thorough  jolting  and 
.'-it:, lion  than  with  the  ordinary  cradle,  and  the  ageing 
effect  is  said  to  be  thereby  much  iuci.  a   ,  .|        L.  T.  T. 
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XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)     CHEMISTRY  OF  FOODS. 

Alimented  Fata.     V.  Wallenstein  and  II.  I'inek.    Chem. 

Zeit.  18,  1189. 

See  under  Will.,  page  78. 


PATENTS. 


An  Improvement  in  the  Preparation  of  Rape- Seed  for 
Use  as  Food  for  Cattle  and  other  Animals.  A.  \V. 
Macllwaine  and  L.  K.  Common,  both  of  Hull.  P^ng. 
Pat.  1670,  January  25,  1894. 

Tiik  inventors  claim  the  preparing  of  an   improved   cattle 
food  by  removing  the  bitter  principle  of  rape-seed. 

The  crushed  Beed  or  finely-divided  cake  is  lirst  deprived 
of  oil  by  means  of  volatile  solvents,  and  then  exhausted 
with  boiling  alcohol  until  the  bitter  taste  has  practically 
disappeared.  The  alcohol  is  subsequently  evaporated  from  . 
the  seed,  cake,  or  meal,  and  also  from  the  extract,  by  means 
of  dry  steam,  condensed  and  used  again. — L.  de  K. 


New  or  Improved  Machinery  or  Apparatus  for  Testing 
Milk  and  Drying  Butter.  S.  Chceld,  Chesham.  Eng. 
Pat.  21  13,  January  31,  1894. 

The  inventor  combines  the  well-known  centrifugal  milk- 
machine  with  a  butter-diving  apparatus  by  means  of  a 
spindle  so  arranged  that  the  butter-chamber  and  the  frame 
for  holding  the  milk-tubes  are  interchangeable  The  revolv- 
ing part  is  surrounded  by  an  outer  chamber.  The  spindle 
is  driven  in  the  ordinary  manner. — L.  de  K. 


An  arrangement  for  introducing  a  fluid  precipitant  into 
water  flowing  underpressure  through  b  pipe  or  pipe-  on  its 
ua\  to  a  precipitation-tank  or  a  filter-bed  is  next  described. 

The  third  alleged  improvement  consists  in  adding  freshly 
precipitated  sludge  to  the  sewage  or  water  flowing  into  the 
precipitation-tank,  which  "  assists  in  carrying  down  the 
coagulant  which  is  produced  in  the  precipitation-tank  by 
the  action  of  the  precipitants,  and  thus  accelerates  pre- 
cipitation "  (Me  also  this  Journal,  1890,406,  Eng.  Pat.  1791  \ 
and  1893,  8.',0,  Eng.  Pat.  19,829). — L.  A. 


Improvements  in  the  Production  of  a  Peptonised  Beverage 
from  Mil/;.     A.  Bernstein,  Berlin,  Germany.     Eng.  Pat. 

10,100.  May  25,  1894. 
The  inventor's  claim  is  the   production  of  peptonised  milk 
by  means  of  a  specially-prepared  bacterium. 

The  milk,  butter-milk,  or  whey  is  first  completely 
sterilised  and  a  small  quantity  of  the  peptone  bacteria, 
grown  on  agar,  is  added.  After  a  few  days  the  milk,  if  kept 
at  about  20°.  becomes  more  transparent  and  liquid.  More 
milk  may  now  be  added,  and  the  action  of  the  bacteria  con- 
tinued for  about  a  week.  The  milk  is  now  boiled,  which 
will  cause  the  unaltered  caseine  to  curdle,  because  a  small 
amount  of  free  acid  has  formed.  The  liquid  is  then  filtered, 
heated  for  some  time  in  an  open  vessel,  and  then  kept  for 
use  in  bottles. 

The  bacteria  may  be  obtained  from  milk  by  Koch's 
process.  They  exist  as  very  short  rods,  two  being  generally 
connected  together,  and  exhibit  rapid  whirling  motions  ; 
their  colonies  cultivated  on  plates  of  meat-peptoue-gelatin 
are  of  a  liquid  cloudy  appearance,  and  soon  liquefy  gelatin 
completely. — L.  de  K. 

(B.)— SANITARY   CHEMISTRY. 

The  Determination  of  Nitrates  in  Potable  Water  hi/  the 
Phenolsulphonic  Acid  Process.  A.  H.  Gill.  Tech. 
Quarterly  7,  1894,  55. 

See  under  XXIII.,  page  71. 


PATENTS. 

Improvements  in  the  Purification  of  Sewage  and  Water, 
and  Apparatus  for  Use  therein.  F.  P.  Candy,  Balham, 
Surrey.     Eng.  Pat.  17,335,  September  15,  189". 

A  device  is  described  for  maintaining  in  their  relative 
positions  the  layers  of  filtering  material,  in  filters  which  are 
composed  of  two  or  more  layers  of  different  kinds  or  sizes 
of  filtering  material. 


Improvements  in  Precipitation  Tanks,  and  in  connection 
with  the  Precipitation  if  Sewage  and  Polluted  Waters. 
]•'.  P.  Candy,  Balham,  Surrey.  Eng.  Pat.  23,155, 
December  2,  1893. 

"  Quiescent "  precipitation  tanks,  that  is,  tanks  in  which 
the  sewage  is  allowed  a  certain  time  for  settling,  and  the 
settled  sewage  then  run  off,  are  constructed  with  the  bottom 
of  each  tank  sloping  away  from  the  sewage  inlet  towards  a 
broad  V-shaped  trench  at.  an  opposite  end  of  the  tank,  the 
inlet  being  so  designed  as  to  direct  the  current  of  water 
along  the  bottom  of  the  tank  with  the  object  of  sweeping 
the  mud  which  has  settled  out  of  the  previous  tankful  of 
sewage  into  the  trench,  from  which  it  can  be  drawn  off  by 
means  of  a  perforated  or  slotted  pipe  lying  in  the  angle  of 
the  trench. 

Another  arrangement,  suitable  either  for  quiescent  or 
continuous  flow  tanks,  is  to  have  the  whole  bottom  of  the 
tank  composed  of  a  series  of  parallel  narrower  V-shaped 
trenches,  with  a  perforated  or  slotted  pipe  lying  in  each. 

Means  are  next  described  for  admitting  sewage  into  con- 
tinuous flow  tanks  in  an  improved  manner.  Various 
alternative  methods  are  described. —  I..  A. 


Improvements  in  or  relating  to  the  Disinfection  or  Purifi- 
cation of  Water.  C.  Salzberger,  Biirgsteinfurt,  Germany. 
Eng.  Pat.  176-2,  January  26,  1894. 

The  water  of  lakes  and  rivers,  intended  for  the  supply  of 
towns,  is  first  of  all  saturated  with  lime,  and  is  then  subjected 
to  a  current  of  carbon  dioxide  until  the  lime  has  been  con- 
verted into  bicarbonate.  It  is  next  passed  upwards  through 
a  filtering  vessel  containing  sloping  shelves,  and  thence  into 
another  closed  vessel,  in  which  it  is  agitated  and  at  the 
same  time  subjected  to  an  electric  current,  bj-  means  of 
electrodes  formed  of  aluminium  and  carbon  connected  by 
leads  to  a  dynamo.  The  carbonate  of  lime  is  thus  precipi- 
tated by  the  expulsion  of  the  carbon  dioxide  which  held  it 
in  solution,  and  after  the  water  has  again  passed  through  a 
filter,  it  is  fit  for  use.  The  object  of  agitating  the  water 
during  the  passage  of  the  current,  is  to  prevent  the  precipi- 
tated carbonate  of  lime  from  forming  an  incrustation  on  the 
electrodes,  and  to  facilitate  the  expulsion  of  the  carbon 
dioxide.  The  aluminium  electrode  is  a  cylindrical  plate 
perforated  with  numerous  slots ;  the  carbon  electrode 
cousists  of  two  frames,  holding  plates  arranged  like  louvre- 
hoards,  suspended  from  a  revolving  arm,  one  just  within, 
and  the  other  close  outside  of  the  aluminium  cylinder;  tho 
agitation  of  the  water  is  produced  by  the  revolution  of  the 
arm  carrying  the  carbon  plates. — L.  A. 


Improvements  in  the  Process  of  and  Apparatus  for 
Softening  Waters  and  Purifying  Waste  Liquors.  H.  L. 
Doulton  and  A.  W.  Manger,  London.  Eng.  Pat.  18,992, 
October  6,  1894. 

This  specification  relates  to  improvements  in  the  apparatus 
described  in  No.  15,169  of  1893  (this  Journal,  1894,  832). 
The  saturated  lime-water  flowing  from  the  vessel  in  which 
it  is  prepared  is  now  caused  to  pass  upwards  through  a 
second  "  quiescent  "  vessel,  which  may  or  ma}'  not  contain  a 
filter,  in  order  to  more  perfectly  clarify  it.  Regulating 
valves  are  provided  on  the  pipes  which  convey  the  water  to 
be  purified,  and  the  reagents,  to  the  precipitation-tank,  in 
order  to  more  perfectly  control  the  flow.  The  baffles  or 
partitions    have    been    removed    from    the    settling-tank, 
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because  experience  has  shown  "that  deposits  of  Hiue  are 
carried  forward  and  are  apt  to  choke  the  water-ways  and 
clog  the  filter."  The  manganous  carbon  filter  is  provided 
with  a  screw  by  which  the  filtering  material  can  be  sub- 
jected to  any  required  degree  of  compression;  also  a 
flushing  arrangement  is  added  for  cleansing  the  filter. 

Xj.    A. 


(  C.)— DISINFECT  ANTS. 

Disinfecting    Action    of   Guaiacol.     J.    Kuprianow. 
Centralbl.  f.  Bakteriol.  1894,  15,  933  and  981. 

Previous  experiments  have  usually  been  made  with  impure 
guaiacol,  but  the  author  has  employed  a  chemically  pure 
sample.  As  a  disinfectant,  guaiacol  is  much  weaker  than 
phenol  and  cresol,  and  therefore  of  little  use  for  external 
application.  Especially  is  this  the  case  with  dilute  solutions, 
whilst  with  increase  of  concentration,  the  disinfecting  value 
rapidly  increases  ;  by  the  addition  of  alcohol,  the  effective- 
ness of  all  kDown  disinfectants  is  considerably  heightened. 

Bacterial  germs  are  more  easily  killed  than  cultures. 
Guaiacol,  like  cresol,  has  a  powerful  action  on  tubercle 
bacilli.  By  direct  action,  the  organisms  of  Itch  (Acarus 
Scabict)  are  almost  instantaneously  killed,  but  the  action 
becomes  very  slow  when  animals  afflicted  with  itch  are 
treated  with  guaiacol.  Whilst  cresol,  even  on  external 
application,  is  poisonous  on  account  of  rapid  resorption, 
and  hence  must  be  used  externally  only  in  very  weak 
solutions,  the  absence  of  poisonous  and  caustic  properties 
in  the  case  of  pure  guaiacol  on  the  other  hand  allows  of  its 
internal  application.  Internal  treatment  of  cholera  with 
guaiacol  might  perhaps  be  worth  trying  as  a  solution  of 
1  in  500  of  thi-  reagent  completely  prevents  the  development 
of  the  cholera  bacillus. — .1.  S. 


h    injecting  Value  of  Pine  '/'or.     W .  Adolphi     Pharm. 

Zeit.  1894,  39,  429. 

The  author  examined  21  kinds  of  tar  from  various  places 
;u  Bu-sia.  Pine  tar  i-  composed  of  acetic  acid  and 
bomdogae*, gnaiacol  and  homologies,  pimurie  and  resinous 

acids  and  indifferent  oils.  Its  value  as  ;t  disinfectant  de- 
pends on  its  power  of  killing  microbes  and  on  its  deodorising 
properties.     Experiment  has  shown  that  iis  value  as  a  dii 

infectant  I  when  the  tar  has  a  high  specific  gravity 

and  corresponding  to  this,  a  large  quantity  of  acid.    The 

specific  gravity  should  not  he  under  I  "06  nor  the  acid  less 
than    2 '  •'>    per    cent       The    deodorising  action    of  the   tar   is 

higher  than  a  great  many  of  the  strongest  disinfectants. 
Decompo  mell  in  a  few  minutes. 

— ).  s. 

Sulphite  Vapoui  from  tin-  Spent  Liquot  i  "/  Wood-Pull 
Mill'.,  a,  a  Remedy  l<»  Pulmonary  l)t  eases.  Papiei 
/     •    19,  1894,  27  79. 

•   '  ■■■■    bment   lias   recent)}    been   opened   at    Efallein, 
Austria,  for  the  treatment  of  |  iffering  from  lung 


Improvement  in  Means  and  Apparatus  fur  Treating  Smoke 
and  Fumes.  W.  L.  Wallis,  Sharon,  Pa.  Eng.  l'at. 
20,202,  October  23,  1894. 

This  invention  is  for  the  purpose  of  separating  the  gas 
evolved  by  smelting  and  other  furnaces  from  its  accompany- 
ing solid  matter.  The  object  is  attained  by  forcing  the 
fumes  (by  the  aid  of  the  blast  from  the  tuyeres)  through  a 
separator  of  frustro-conical  shape,  wherein  they  ascend  in  a 
spiral  current,  the  centrifugal  force  driving  the  solid 
particles  outward  against  the  sides  of  the  separator — which 
is  lined  with  a  refractory  material  to  withstand  the  heat — 
where  they  fall  doivn  through  a  sliding  trap-valve  into  a 
chamber  and  are  removed  thence  at  convenience  for  return 
to  the  furnace.  The  purified  gas  passes  away  at  the  top 
through  a  bend  of  decreasing  diameter — whereby  eddies  are 
prevented — into  a  down-take,  communicating  with  a  com- 
oustion  chamber  or  stove. — C.  S. 


and  bronchial  disorders,  by  inhalation  of  liyno-sulphite  as 
proposed  by  Dr.  Ilartinann.  The  "  Sal/burger  Bremden- 
Zeitung,"  published  the  following  particulars  as  a  portion 
of  Dr.  Kellner's  address  delivered  at  the  opening  of  the 
Institute. 

"  Ligno-sulphiteis  the  name  given  to  the  lignin  compound 
of  sulphurous  acid.  In  the  manufacture  of  sulphite-cellulose, 
by  the  treatment  of  wood  with  sulphurous  acid  at  high 
temperatures  and  pressures,  the  lignin  is  converted  into 
sulphurous  acid  derivatives.  For  the  production  of  suitable 
compounds  for  inhalation,  the  digestion  of  the  wood  is 
|  conducted  in  a  particular  manner  so  as  to  obtain  a  con- 
siderable quantity  of  the  volatile  derivatives.  For  lung 
diseases,  air  is  inhaled  containing  0*003  volume  per  cent. 
of  these  volatile  compounds  (the  compounds  of  the  ethers 
of  camphene  and  terebeae  with  sulphurous  acid  being 
specially  mentioned)  the  result  of  which  is  a  distinct  change 
in  the  bacillus  expectorated. 

"  It  is  well  known  that  a  small  quantity  of  sulphurous  acid 
in  the  atmosphere  kills  coniferous  trees,  and  the  ash, 
obtained  by  burning  the  foliage  of  trees  thus  destroyed, 
contains  a  considerable  quantity  of  sulphurous  acid.  It 
has  been  shown  that  these  plants  possess  the  power  of 
taking  in,  through  the  stoma  of  the  epidermis,  sulphurous 
acid  which  is  oxidised  to  sulphuric  acid,  and  accumulates 
until  it  destroys  the  plant.  The  action  of  sulphurous  acid 
in  the  serum  of  the  blood  is  somewhat  similar  to  that  in  the 
plants,  and  owing  to  the  large  surface  of  the  bronchial 
tubes  of  the  lungs,  the  compounds  of  lignin  and  sulphurous 
acid  are  readily  brought  into  contact  with  the  blood  and 
absorbed.  Tubercular  laryngeal  abscesses  have  been  cured 
by  a  similar  inhalation  of  antiseptic  air." — S.  P.  E. 


Spontaneous  Ignition    in    the  Manufacture  of  Disinfecting 
Powder*.     H.  Kohler.     Zeits.  ang.  (here.  1894,  513. 

See  under  III.,  page  23,  bottom  of  col.  2. 


PATENT. 


An  Improved  Antiseptic,  Disinfectant,  or  Deodorant. 
S.  Pitt,  Sutton,  Surrey.  From  the  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  Berlin.  Eng.  Pat.  24,531, 
December  20,  1893. 

I'um-fiirmh'  aldehyde  is  intimately  mixed  with  infusorial 
earth,  or  other  porous  material,  and  the  mixture  is  scattered 
ovei  the  places  or  objects  which  are  to  be  disinfected  or 
preserved.  Iu  this  condition,  the  poiymerised  compound 
readily  and  spontaneously  changes  into  ordinary  formic 
aldehyde,  with  its  powerful  antiseptic  and  disinfectant 
properties. — L.  A. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Barium  Sulphate.  (islam  Fixe.)  Papier  Zeit.  19  91,  2910. 

X  uriiu.  sulphate  of  barium  i-  used  as  a  loading  for  paper, 

and  alsoai  ■■<  carrier  of  dyes  for  coloured  papers.     It   has 

iflc  gravity  of    il   to  4-7.     Important  beds  of  this 

mineral    are    found     in     Hessen-NasSBU,     in     Ki<  belsdorler 

mountains,   in  the    Khun,  and   in   Spessart      Commercial 

sulphate  ol    barium    or  powdered    hca\  \ -spar    is   of  various 

degrees  of  purity  and  fineness,  and  the  manufactured  sul- 
phate of  barium,  which  i-  found  ill  the  market  under  the 
names  of  "  blane  fixe,"  "  permanent  whit.',"  fcc,  is  of  a 
pure  whiteness,  and  in  tin-  form  of  fine  ponder  or  pulverulent 
lumps.      In  the    manufacture  of   white    and    coloured  papers, 

mploved  as  a  paste  with  25  to  go  per  cent,  ol  water, 

with    which    soluble    dyet   are   readily  mixed.      /{/mi,     i 

beautiful    "  finish  "    and    "  surface  "    to    satin   and 

ordinary  glazed  paper,,  and  by  main  it  is  preferred  to  the 
natural  sulphate,     it  ,s  prepared  by  the  action  of  sulphuric 

acid  upon  barium  chloride  ;     Id  pails    IJa<   I  .  are  dissolved  in 
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100  parts  hot  water,  to  which  is  added  sufficient  I  !>().,  to 
precipitate  the  barium  as  sulphate,  the  hydrochloric  acid 
formed  being  subsequently  removed  by  thorough  washing 
with  water,  By  the  present  method  of  using  blanc  fixe  in 
the  manufacture  of  paper,  the  author  considers  that  a 
large  percentage  is  lost  on  the  machine  (paper  machine 
Band  traps,  fcc).  A  method  of  using  this  material, 
which  the  author  lias  tried  with  good  results,  consists  in 
treating  the  fibres  or  "stulf"  with  a  soluble  sulphate,  and 
then  adding  a  solution  of  barium  chloride.  By  this  meaus 
the  blanc  fixe  is  precipitated  in  the  fibres,  and  is  more 
closely  incorporated  in  the  "paper-stuff."  To  1,000  parts 
of  "half-stuff"  in  the  beating  engine,  80  parts  of  sulphate 
of  alumina  are  added,  and  then  a  paste  of  35  parts  of 
barium  chloride,  which  is  precipitated  as  blanc  fixe  or 
sulphate  of  barium.  By  this  method  it  is  claimed  that  the 
sulphate  is  more  intimately  mixed,  and  more  thoroughly 
incorporated  with  the  fibres,  and  is  not  lost  in  passing 
over  the  machine  wire.  For  coloured  papers  the  acid  coal- 
tar  dyes  are  dissolved  in  the  sulphate  of  alumina  solution, 
and  mixed  with  the  "paper-stuff,"  the  barium  chloride 
being  then  added.  The  colours  are  in  this  manner  well 
fixed,  and  beautiful  glazed  surfaces  are  obtained,  especially 
with  the  naphthol  dyes  which  form  a  perfect  solution  in 
sulphate  of  soda  or  alumina. — S.  P.  E. 


Parchment  Paper  for  Osmoses  and  other  Purposes. 
M.  Lotter.  Papier  Zeit.  19,  1894,  2942—2944,  3210  and 
3243. 

l'ud'iiMKNi  paper  is  prepared  by  the  action  of  sulphuric 
acid  upon  unsized  paper,  preferably  that  made  from  cotton 
rags  and  free  from  such  admixtures  as  wood  meal  (ground 
wood),  which  would  become  charred  by  the  acid,  forming 
small  holes  in  the  finished  product.  Sulphuric  acid  of 
60°  B.  is  used,  and  the  paper  is  taken  in  rolls  of  about 
30  kilos.,  a  width  up  to  135  cm.,  and  of  a  definite  weight 
per  square  metre.  The  length  of  time  allowed  for  the  acid 
to  act  upon  the  paper  depends  upon  the  quality  of  the 
latter,  whether  porous  or  dense,  thick  or  thin.  By  a  pro- 
longed contact  with  the  acid,  a  thinner  and  clearer  parch- 
ment is  produced.  The  temperature  of  the  acid  is  also 
important,  and  should  not  exceed  1C°  C. 

The  accompanying  illustration  shows  the  apparatus 
employed  for  the  manufacture  of  parchment  paper,  the 
arrangement  here  represented  being  for  the  production  of  a 
three-fold  thick  quality. 

A. — For  Single  Thin  Parchment  Paper. —  Upon  a 
wooden  frame  «  (Fig.  1)  is  placed  the  roll  of  paper/*, 
which  is  made  to  traverse  the  acid  bath  A,  the  cold-water 

Fig.  1. 


bath  B,  and  is  then  rolled  upon  a  suitable  reel  i.  A  is  a 
•wooden  tank  containing  a  lead  bath,  surrounded  by  a  cold- 
water  jacket,  c,  d,  g,  and  h  are  glass  guiding  rolls,  of 
which  c  and  ;/  are  supported  by  the  rim  of  the  acid  trough 
and  h  in  the  water  bath,  e  and  /  are  glass  "doctors" 
supported  in  a  leaden  frame,  the  former  being  fixed  and 
the  latter  movable.  The  guiding-rolls  d  are  fixed  in  a 
leaden  frame,  which  may  be  raised  or  lowered  or  entirely 
removed  from  the  bath,  and  the  number  of  rolls  is 
according  to  the  number  of  sheets  employed,  which  for  thin 
parchment  is  only  one.  To  commence  operations,  the  end 
of  the  paper  is  clamped  between  two  strips  of  wood,  and 
the  attendant,  who  has  his  hands  covered  with  a  rubber 
glove,  leads  it  under  the  glass  rolls  in  the  acid  and  water 
baths  to  the  reel.  The  "  doctors  "  e  and  /being  properly  set, 
squeeze  out  the  excess  of  acid,  which  runs  back  to  the 
trough.      The  reel  i  is  -wound  by  hand,  the  speed  being 


regulated  according  to  the  quality  of  parchment  being 
made.  The  rei  1  of  parchment  paper  is  now  unreeled  as 
quickly  us  possible,  and  placed  in  a  bath  of  cold  water  for 
24  hours. 

B. — For  Single  Thick  Parchment  Paper. — The  apparatus 

is  the  same,  except  in  the  position  of  the  doctors  e  and  /, 
which  are  placed  nearer  the  roll  g,  and  the  rolls  at  d  are 
nearer  the  doctors,  to  make  room  for  an  additional  small 
trough  of  acid  at  the  point  marked  It.  This  trough  contains 
a  copper  roller,  well  covered  with  caoutchouc,  which  revolves 
in  the  acid  (also  of  60  B.),  and  over  which  the  paper 
travels. 

C. — Double  and  Three-fold  Parchment  Paper  from 
Various  Papers. — It  is  well  known  that  if  several  unsized 
sheets  of  paper  are  dipped  into  sulphuric  acid,  and  then 
placed  one  upon  the  other  upon  a  smooth  surface,  such  as 
a  glass  slab,  and  pressed  or  rolled  with  a  glass  roller,  they 
become  practically  united.  In  the  production  of  two-  or 
more  fold  parchment  paper,  this  operation  is  carried  out  by 
the  arrangement  shown  in  the  illustration.  The  mode  of 
working  is  similar  to  that  described  for  single  parchment 
paper,  except  that  three  rolls  of  paper  h,  b1,  b",  are  placed 
upon  the  frame,  and  three  guiding  rolls  (/  are  in  the  acid 
bath.  The  sheets  of  paper  become  united  whih.t  passing 
between  the  doctors  e  and/.  By  means  of  a  brake  attached 
to  the  paper  rolls,  a  tension  is  produced  upon  the  paper,  so 
that  it  travels  through  the  baths  and  between  the  doctors 
tightly  stretched.  The  three  paper  "  trains  "  must  run  with 
uniform  regularity  and  together,  to  prevent  air  bubbles 
being  formed  between  the  sheets,  the  presence  of  which 
would  cause  the  latter  to  separate  again  after  passing 
through  the  water  bath.  Three-fold  parchment  paper 
retains  a  considerable  quantity  of  acid,  and  must  therefore 
be  rapidly  unreeled  and  placed  in  a  bath  of  water.  Unless 
this  is  quickly  done,  the  layers  may  unite  with  each  other 
and  so  prevent  them  being  unwound  without  tearing.  As  a 
rule  thick,  spongy  paper  works  better  than  hard,  dense 
paper.  In  the  production  of  all  kinds  of  parchment  paper 
it  will  be  found  somewhat  difficult  to  remove  the  last  trace 
of  acid,  even  when  several  water  washings  are  resorted  to. 
Some  manufacturers  pass  it  through  a  bath  of  water  con- 
taining ammonia,  using  an  apparatus  shown  in  Fig.  2,  which 
is  also  employed  for   the   water-washing.     A  is  a  wooden 


trough,  near  the  bottom  of  which  two  wooden  rollers  c  and 
d  are  fixed,  and  a  and  b  are  the  reels  upon  which  the  parch- 
ment is  wound.  The  neutralisation  of  the  acid  is  ascertained 
by  placing  a  piece  of  litmus  paper  upon  the  surface  of  the 
parchment.  The  sulphate  of  ammonia  is  removed  by 
washing  in  the  same  apparatus  with  water  heated  to  40°  to 
50°  C,  the  parchment  being  made  to  travel  through  the 
bath  from  one  reel  to  the  other  as  often  as  necessary.  The 
parchment  so  obtained  is  now  passed  between  two  brass 
rollers  covered  with  linen  to  remove  the  excess  of  water 
previous  to  being  passed  over  the  drying  machine.  This 
latter  machine  consists  of  five  copper  drying  cylinders  of 
about  50  cm.  diameter,  which,  like  an  ordinary  paper 
machine,  are  heated  by  steam  and  made  to  revolve.  The 
cylinders  are  set  horizontally  and  upon  the  same  level,  and 
brass  rollers  are  arranged  for  guiding  the  parchment  over 
the  cylinders.  Great  care  has  to  be  taken  in  drying  to 
ensure  the  parchment  having  a  smooth  surface  and  the 
correct  width.  After  drying,  the  parchment  is  passed 
through  a  calendering  machine,  consisting  of  two  paper 
rolls,  and  two  hollow  steel  rolls  heated  by  steam,  which 
produces  a  fine  glazed  surface. 
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I).  Osmose  Parchment  Paper. — For  production  of  this 
parchment,  such  as  is  required  for  sugar  solutions,  the 
paper  must  be  free  from  blemishes  and  weak  spots  and  a 
perfectly  evenly  -  webbed  paper.  Tbe  parchmentising 
process  is  similar  to  that  described  under  C,  except  that 
the  paper  is  kept  in  contact  with  the  acid  for  a  longer 
period.  Fig.  3  shows  the  arrangement  adopted,  the  letters 
i  idicating  the  parts  previously  described.     Two  frames  of 


lead  d  and  d'  containing  the  glass  rolls  for  guiding  the 
paper  through  the  acid  bath  are  here  employed  and  the 
lower  doctor  e  is  made  of  lead  instead  of  glass.  To  prevent 
the  temperature  of  the  acid  bath  from  rising  above  16°  C, 
cold  water  is  made  to  circulate  upon  the  outside  of  the 
lead  trough. 

E.  Parchment  Packing-Paper. — For  this  purpose  thin, 
long-fibred  paper  made  from  cotton  rags  is  most  suitable,  and 
tbe  process  is  similar  to  that  described  under  A.  The 
paper  employed  for  making  parchment  should  be  kept  as 
dry  as  possible,  otherwise  the  acid  will  not  produce  the 
desired  effect,  and  moist  places  will  be  less  attacked  by  the 
acid,  and  appear  in  the  finished  parchment  as  cloudy  spots. 
The  parchment  may  be  passed  through  a  solution  of  acetate 
of  alumina  (5°  to  10°  B.),  thence  between  brass  rolls  to 
remove  the  excess  of  the  solution  before  passing  over  the 
drying  machine.     The  heat  of  the  drying  cylinders  decom- 

the  acetate,  liberating  the  acetic  acid,  whilst  the 
alumina  remains  in  the  parchment,  rendering  it  more 
suitable  for  taking  ink,  &c.  One  or  several  baths  of 
acetate  of  alumina  may  be  given,  according  to  the  quality 
and  purpose  for  which  it  is  employed ;  the  more  alumina 
the  parchment  contains  the  more  brittle  and  less  transparent 
is  the  product. 

F.  Coloured  Parchment. — Paper  of  medium  strength  is 
employed  for  this  purpose  ;  the  parchment  is  well  washed, 
the  aniline  colours  are  dissolved  in  boiling  water,  and  the 
dyeing  operation  is    performed    in    a   trough    as  shown  in 

>.  The  dyes  generally  used  are  for  red,  magenta, 
eosm,  or  "cerise";  for  yellow,  picric  acid  or  the  soda 
salt  of  this  acid  ;  for  orange,  aniline-orange  or  picric  acid 
with  magenta  ;  for  brown,  Bismarck  brown  ;  for  green, 
Malachite  green ;  for  blue,  aniline-blue-violet  j  for  black, 
a  mixture   of  methyl    violet,  Malachite  green,  and   cerise ; 


for  violet,  methyl  vioiet.  Distilled  or  rain  water  is  most 
suitable  for  dissolving  the  colours,  and  it  is  important  that 
the  dye  is  in  perfect  solution. 

After  the  parchment  is  dyed  it  is  well  washed  in  water 
and  then  passed  between  brass  rollers  covered  with  linen. 
This  apparatus  is  shown  in  Fig.  4,  in  which  a  represents  a 
roll  of  the  wet  parchment,  b  and  e  are  brass  linen-covered 
rollers,  and  d  an  uncovered  brass  roll.  After  pressing  the 
parchment  between  the  above  rolls,  it  is  dried  upon  the 
machine  represented  in  Fig.  5,  in  which  a  indicates  a  roll 
of   parchment,  b  a  glass  guiding-rod,  c — :   brass  guiding- 
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rollers ;  x'  and  y'  are  brass  rollers  covered  with  linen,  the 
lower  one  dipping  into  a  trough  of  dilute  glycerin.  The 
machine  is  driven  in  a  similar  manner  to  an  ordinary  paper 
machine.  By  means  of  a  brake  attached  to  the  roll  a  the 
parchment  may  be  dried  under  any  desired  tension.  For 
strong,  double,  and  threefold,  and  osmose-parchment  paper 
the  glycerin  solution  consists  of  1  part  glycerin  to  2  parts 
water.  Most  qualities  of  parchment-paper  are  glazed  on 
one  or  both  sides  by  passing  through  a  set  of  calender  rolls, 
consisting  generally  of  two  paper  rolls  and  two  hollow  steel 
rollers  heated  by  steam.  Parchment  paper  intended  for 
osmose  is  not  as  a  rule  passed  through  the  calenders. 

— S.  P.  E. 


Industrial  Applications  of  Cellulose  Thiocarbondtes  and 
Products  derived  therefrom.  Arthur  1).  Little.  J.  Frank- 
lin Inst.  824,138,  111 — 11G.  See  also  this  Journal,  1893, 
498,  and  1894,  900. 

The  cellulose  thiocarbonates  discovered  by  Cross,  Bevan, 
and  Beadle  and  prepared  by  the  action  of  carbon  bisulphide 
upon  "  mercerised  "  cellulose  have  been  further  investigated 
by  the  author,  with  special  reference  to  the  industrial  appli- 
cation of  the  same.  According  to  the  author  the  applications 
of  these  new  compounds  have  a  wide  range,  as  the  samples 
exhibited — consisting  of  a  thick,  viscous  solution  which 
replaces  glue  :  dense,  hard  masses  resembling  ebonite  ;  film-; 
so  thin  as  to  be  almost  intangible;  artificial  leather:  rtoor- 
tiies,  and  boiler  coverings — serve  in  a  measure  to  illustrate. 
I  p  to  the  present  these  materials  are  used  in  the  form  of  : — 
(1.)  The  crude  solution.  (2.)  Dense  cellulose  in  the  mass. 
(3.)  Films  and  sheets.  (4.)  Films  and  sheets  formed  on 
cloth  backing.  (5.)  Porous  cellulose.  The  cellulose  employed 
in  the  production  of  these  samples  is  that  known  to  paper- 
makers  as  soda-fibre,  prepared  from  poplar  wood  by  digest- 
ing the  latter  with  caustic  soda  under  pressure,  although 
Other  forms  of  cellulose  may  be  used. 

1.  The  Application  of  the  Crude  Solution. — (a)  The 
fact  that  a  solution  of  cellulose  thiocarbonate  in  water 
has  a  high  viscosity  and  tenacity,  and  when  allowed  to 
stand  <>r  dry  the  compounds  Miller  decomposition, liberating 

the  cellulose  in  the  form  of  an  insoluble    film,  suggested  the 

use  of  such  a  solution  as  a  substitute  for  glue.  A  .">  per 
cent,    solution     if     nioi.      \i-cous    than    a    hot    50    per    cent. 

solution  of  glue,  and  a  10  per  cent,  solution  is  the  limit  of 
strength  at  which  it  can  be  practically  used.  A  I  percent. 
solution  decolorised    with    sulphurous   acid     has    been    used 

successfully  for  bill-posting,  bookbinding,  and  the  manu- 
facture of  3-  and  4-plv  straw  boards.  Two  pieces  of  maple 
wood  cemented  with  a  10  per  cent,  solution  on  a  joint  of 
1   inch  area  required   a    Strain   of    500    lb.    to  separate  them. 

The  cellulose  solution  is  considerably  oheaper  than  glue,  and 

it  also  posse, sos  tin.  advantage  of  being  only  slightly 
afh-cte  1  by  a  very  inoi-t    at  mosphero.      (/,)    The  decolorised 

solution  may  be  used  for  the  treatment  of  cotton  and  linen 
cloth,  for  tin-  purpose  of  imparting  a  permanent  stiffening  or 

sizing,  such  a-   would  oidin.inly  !»•  obtained  by  starch.      The 
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cloth  is  passed  through  the  solution,  the  excess  being  re- 
moved by  passing  between  rollers,  and  then  dried,  alter  which 
it  is  washed  and  bleached  in  the  usual  manner.  By  this 
treatment  the  threads  and  fibres  are  somewhat  held  to- 
gether by  a  thin  film  of  cellulose,  and  any  degree  of 
stiffening  may  be  obtained.     Btarcb,  clay,  and  other  fillers 

may  he  employed  together  with  the  cellulose,  and  arc 
carried  into  the  body  of  the  fabric  and  made  ]>art  of  it. 
Cloth  thus  sized  becomes  soff  and  flexible  in  water,  and 
again  becomes  stiff  when  dried  and  ironed. 

(c)  As  a  vehicle  for  pigment  printing  the  decolorised 
cellulose  solution  is  mixed  with  the  pigments  and  then 
printed  upon  the  cloth,  dried  and  washed  in  the  usual  way. 
The  drying  decomposes  the  compound,  setting  free  the 
modified  cellulose,  which,  together  with  the  pigments, 
adhero  firmly  to  the  fibres  of  the  cloth. 

(d.)  The  addition  of  alum  to  a  dilute  solution  of  the 
cellulose  thiocarbonate  precipitates  the  cellulose  in  an 
amorphous  flocculent  condition — a  reaction  which,  if  brought 
about  in  the  beating  engine  containing  paper  pulp,  not  only 
sizes  the  paper,  but  also  assists  in  the  retention  of  the 
china  clay  or  other  loading  materials. 

•J.  Dense  Cellulose  in  the  Mass. — This  maybe  formed 
by  allowing  the  solution  to  decompose  spontaneously  with 
the  separation  of  the  cellulose  as  a  jelly.  The  by-products 
of  the  decomposition  are  removed  by  washing  and  the 
cellulose  then  dries  to  a  dense  mass  of  sp.  gr.  1 53.  It  has 
the  appearance  of  ebonite,  takes  a  high  polish  and  may  be 
grained  or  coloured  in  the  mass. 

3.  Films  and  Sheets. — These  may  be  made  either  in 
the  continuous  way  or  by  pouring  the  solution  upon  a  glass 
plate  with  deckel  edges  to  control  the  thickness,  and  then 
drying  by  steam  or  dry  heat  to  decompose  the  compound, 
and  removing  the  soluble  inorganic  by-products  by  washing. 
In  this  condition  the  sheets  take  colours  readily,  and  may  be 
made  as  clear  as  glass.  Sheets  thus  prepared  may  be  used 
for  photographic  films,  glazing  of  binder's  board,  and  by- 
rolling  them  on  paper  durable  glazed-papers  may  be  pre- 
pared. The  heavier  sheets,  ranging  from  yi§„  to  ^J}^  inch 
or  more  in  thickness,  may  be  stamped  into  small  wares, 
embossed  signs,  &c.,  or  they  may  be  printed  upon  and  used 
for  book  covers,  &c. 

4.  Film.s  and  Sheets  on  Cloth. — These  are  either  formed 
directly  upon  the  cloth  or  by  rolling  the  wet  film  on  to  the 
cloth.  "  The  material  thus  produced,  especially  with  a  film  of 
about  ^^St;  of  an  inch  thick,  will  take  the  fine  impressions  of 
the  grain  under  a  suitable  die  or  roll,  and  is  suitable  for 
upholstery  work,  embossed  hangings,  and  interior  decora 
tions  ;  and  the  thicker  sheets  make  a  durable  floor-covering. 

5.  Porous  Cellulose.— By  working  the  solution  in  such  a 
manner  that  the  recovered  cellulose  has  a  porous  structure, 
a  product  suitable  for  fancy  printing,  embossed  hangings, 
fancy  boxes  and  similar  articles  is  obtained. 

6.  Mixtures  of  Celhdose  and  Foreign  Substances. — The 
solution  may  be  mixed  with  such  materials  as  ground  wood, 
various  fibres,  clay  and  other  mineral  matter,  producing  novel 
and  useful  substances  suitable  for  floor-covering,  and  may- 
be made  flexible  as  liuoleum,  or  hard  and  rigid  like  tiles  ; 
insulating  materials,  embossed  panels,  trunk  boards,  and 
many  other  articles  have  been  made  in  this  manner. 

— S.  P.  E. 


Detection  of  Ground  Wood-Pulp  in  Paper.     F.  Wolesky. 
Her.  osterr.  Ges.  z.  Forder.  d.  Chem.  Ind.  1894,  16,  169. 

See  under  XXIII.,  page  72. 


Sulphite  Vapours  from  the  Spoil  Liquors  of  Wood-Pulp 
Mills  as  a  Remedy  for  Pulmonary  Diseases.  Papier 
Zeit.  19,  1894,2779. 

See  under  XVIII.  C,  page  57. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Sulphite  of  Bismuth  and  its   use  in    Therapeutics.      (  I 
and  A.  Bacchetti.    Bull.  China.  Pharm.  1894,  10,  through 
Bepert  de  Pharm.  1894,  56,  303. 

Two  methods  may  be  employed  for  the  production  of  sulphite 
of  bismuth  :  (I)  by  the  action  of  sulphurous  acid  gas  upon 
freshly  precipitated  carbonate  of  bismuth  ;   thus — 

Bi,,(C( ).,);,  +  3SOa  -    I-'i/SO,^  +  3COa 

(2)  By  the  action  of  sodium  sulphite  upon  neutral  nitrate  of 
bismuth  ;  thus 

2Bi(N08)3  +  3Nas80a  =  Bij(S03)a  +  6Na.NO, 

'Ibis  method  is  more  practicable  than  the  former,  owing  to 
the  fact  that  the  reaction  in  the  first  method  is  very  slow,  and 
the  removal  of  the  remaining  sulphurous  acid  is  somewhat 
difficult.  The  therapeutic  use  of  bismuth  sulphite  depends 
upon  the  liberation  of  sulphuretted  hydrogen  "  in  corpore  " 
from  the  freed  sulphurous  acid.  Bismuth  sulphite  possesses 
antiseptic  properties,  and  retards  fermentation  and  putres- 
cence and  can  be  used  in  cases  of  abnormal  fermentation  in 
the  stomach  and  intestines.  According  to  the  experiments 
of  Pollaci,  a  dose  of  12  grms.  of  the  preparation  may  be 
given  to  a  dog  of  medium  size,  without  producing  any 
injurious  action  after  nine  days.  Bismuth  sulphite  may 
also  be  used  as  an  anthelmintic  (intestinal  worm  killer). 

— S.  P.  E. 


Glycerophosphates  and   Tests  for  Same.     A.  Peht  and 
M.  Polonowsky.     Chem.  Zeit.  18,  1192—1193. 

ItKCF.NTLY  the  salts  of  glycerophosphoric  acid  have 
attained  some  importance  in  therapeutics.  They  are 
employed  in  the  forms  of  solutions,  syrups,  pills,  &c.  But 
some  of  the  preparations  appear  in  commerce  much  adulte- 
rated ;  e.g.,  the  authors  have  met  with  an  article  labelled 
"  Chemisch-reines  Natrium  Glycerin-phosphat,"  which  was 
nothing  but  sodium  phosphate  soaked  with  glycerin ! 

The  synthetic  preparation  of  glycerophosphoric  acid  is 
best  effected  by  warming  together  equal  weights  of  concen- 
trated glycerin  and  dry  metaphosphorie  acid  on  an  oil-bath 
for  several  hours,  pouring  the  viscid  mass  into  cold  water, 
supersaturating  the  solution  with  milk  of  lime  or  baryta 
water,  filtering,  precipitating  the  excess  of  alkali  by  C02,  and 
re-filtering.  The  filtered  solution  is  concentrated  on  the 
water-bath,  and  the  residue  washed  with  strong  alcohol 
until  no  more  glycerin  is  detected  in  the  washings.  To 
ensure  complete  removal  of  glycerin  and  insoluble  carbonates 
and  phosphates,  re-dissolve  in  water  and  repeat  the  whole 
operation.  The  other  salts  of  glycerophosphoric  acid  are 
prepared  from  the  barium-  or  calcium-compound  by  double 
displacement. 

Both  glycerophosphoric  acid  and  its  salts  are  unstable,  the 
former  being  split  up  by  wannth,  as  are  also  the  acid  salts 
when  digested  with  warm  mineral  acids.  The  normal 
salts  mostly  have  an  alkaline  reaction,  and  are  less  affected 
by  heat,  being  able  to  withstand  a  temperature  of  120' 
—130°. 

All  the  glycerophosphates  arc  thrown  down  by  a  solution 
of  lead  acetate,  yielding  a  precipitate  soluble  in  nitric  acid 
or  acetate  of  ammonia,  but  less  so  in  acetic  acid. 

The  precipitants  of  phosphates  are  without  effect  on  the 
glycerophosphates,  though  the  excess  of  nitric  acid  used  in 
the  molybdate  test  may  partly  decompose  glycerophosphates 
and  produce  a  yellow  precipitate.  Uranium  acetate  causes 
turbidity  with  the  calcium  salt  only,  after  a  short  time, 
turning  into  a  gelatinous  mass,  which  is  probably  a  double 
compound  of  calcium  glycerophosphate  and  uranium  acetate. 
Most  of  the  salts  contain  moisture  as  well  as  water  of 
crystallisation,  and  the  glycerophosphates  of  the  alkalis  and 
alkaline  earths  are,  like  the  simple  acid  orthophosphates, 
converted  at  red  heat  into  pyrophosphates.  The  re-conver- 
sion into  orthophosphates  and  subsequent  estimation  of  the 
phosphoric  acid  therein,  affords  a  means  for  determining 
the  purity  of  the  glycerophosphates. 
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In  testing  these  salts  a  preliminary  examination  of  their 
physical  and  chemical  properties,  and  for  the  presence  of 
impurities,  should  he  made.  The  characteristics  and 
reactions  of  the  most  important  are  given  in  the  subjoined 
table. 

Moisture  is  determined  by  drying  at  130°  for  three  hours, 
and  the  calcined  residue  estimated  by  incinerating  1  grm. 
of  dried  substance,  moistening  with  pure  nitric  acid,  and 
exposing  to  red  heat  till  the  ash  has  become  quite  white, 
when  it  should  consist  solely  of  pyrophosphate. 

The  method  of  phosphoric  acid  estimation  varies  with  the 
base.     For  the  Na,  K,  Mg,  and  Li  salts  the  calcined  residue 


is  fused  with  carbonates  of  sodium  and  potassium,  and  the 
aqueous  solution  of  the  mass  titrated  with  uranium  acetate 
after  neutralisation  with  acetic  acid.  With  the  salts  of  the 
remaining  alkaline  earths  or  of  the  heavy  metals  the  first 
step  is  conversion  into  the  sodium  compound  by  agitating 
with  sodium  carbonate,  followed  by  filtration  and  the 
evaporation  of  the  filtrate  to  dryness.  The  final  stage  is 
identical  with  that  already  described. 

It  may  be  remarked  that  all  the  glycerophosphates  form 
highly  susceptible  culture  media  for  bacteria  and  fungi,  and 
on  this  account  cannot  be  stored  long  unless  sterilised. 


Properties  and 
Reactions. 


Calcium 
Glycerophosphate. 


Strontium 
Gly  eerophosphat  e. 


Iron 
Glyeerophosphsite. 


Lithium 
Glycerophosphate. 


Sodium 
Glycerophosphate. 


1.  Appearance  of  the 
dry  salt. 

2.  Appearance  of  the 
aqueous  solution. 

3.  Percentage  of  dry 
salt  in  solution  satu- 
rated at  20°. 

Easily  soluble 


White  powder 
Colourless 
5'5  percent. 


1  part  in  30  parts 
water  at  20°. 


The  salt  separates  out 
as  white  scales. 

Alkaline 


4.  On  heating  the  solu- 
tion to  boiling 

5.  Reaction      of      the 
aqueous  solution. 

6.  Solution  precipitated        Soluble  oxalates, 
by  carbonates,  phosphates, 

and  lead  salts. 


7.  The  solution  should 
»rive  no  precipitate 
with 


8.  Loss  of  moisture  ;it 
130°  should  not  ex- 
ceed 

t,  Pyrophosphate  cal- 
cmed  residue. 

10.  Phosphoric  acid  ... 

11.  Treatment  with  ab- 
solute alcohol  and 
drivinic  off  the  latter 
on  the  water -batli 
should  not  leave  any 
residue. 


Magnesia  mixture, 
ammonium  molybdate 

in  the  cold  (partial 
decomposition  occurs 

in  the  warm),  and 
uranium  acetate.    The 
first  drops  of  uranium 

solution  should  Vie 

detectable  by  ferro- 
cyanide,  but  an  insolu- 
ble, yellow,  gelatinous 
double  salt  soon 
separates  out. 

3  per  cent. 


55* B — 66'fl  per  cent. 

30-31  per  a  ut. 
No  glycerin 


White  powder 

Colourless 

8" 8  per  cent. 


1  part  in  20  parts 
water  at  20°. 


Separation  of  the 
salt. 

Alkaline 


Oxalates,  carbonates, 

phosphates,  and 

lead  salts. 


Greenish-grey 
powder. 

Brown 
17 "7  percent. 


White  crystalline 
powder. 

Colourless 


44  "6  per  cent. 


1  part  in  10  parts       1  part  in  3  parts  water 
water ;  warming 
facilitates  solution. 


No  separation 
Faintly  acid 


No  separation 
Alkaline 


Oxalates,  carbonates,  Only  with  carbonates, 
phosphates,  lead  phosphates,  and 


salts,  and  alkalis. 

The  latter  a  greenish 

brown  precipitate. 


The  same  reagents.  The  same  reagents 
No  insoluble  com-    i     also  with  barium 

pound  with  uranium  |  salts  and  sulphates, 
acetate. 


4  per  cent. 
^  per  cent. 

26—27  per  cent. 

No  glycerin 


4 — 5  per  cent. 

.7  percent. 

•17— 2    percent. 
No  glycerin 


lead  salts. 


The  same  reagents 


2—3  per  cent. 

64—66  per  cent. 

88— 88'8  per  cent 
No  glycerin 


White  hygroscopic 
mass. 

Colourless 


Soluble  in  all 
proportions. 

In  all  proportions 


No  separation 

Alkaline 

With  lead  salts  only 

The  same  reagents 


First  solid  at  1  to 

66—6?  per  cent. 

80— SO*  6  per  cent. 
No  glycerin 


-O.  S. 


I  i  rum  of  Tartar  Subetitutee .  their  Chemistry  dud  Anali/Aix. 
W.  E.  Wadman.  J.  Amcr.  (hem.  Boc.  1894,  16,  888— 
844. 

A  i.i.  the  i  ream  of  tartar  substitutes  DSed  in  the  manufacture 
of  baking  powders,  in  self  raising  flours,  ami  directly  in 
baking,  have    u  onoealeium    phosphate    (CaH4PjOg)    BS   the 

active  ingredient,  which  liberates  carbon  dioxide  from  the 

nodium  bicarbonate.  But  they  may  be  divided  into  two 
primary  clas  iding    to    the    method  of   manufacture. 

Vtmt,  those    known   a     teaehtd    foods   are  prepared    by 
►ting   calcium    phosphate    (generally   bone   black;  with 

sufficient.  SOlpboric  acid  to  produce  moi.oealciiiui  phosphate, 

filtering  off  the  calcium  sulphate  formed  in  the  reaction, 
crystallising  out  the  phosphate,  grinding  it  with  starch,  and 


■  living  the  mixture.  The  resulting  mixture  of  monocalcium 
phosphate  and  starch  contains  also  from  1  to   6   per  cent,  of 

free  phosphoric  acid,  with  some  insoluble  phosphates,  childly 
of  calcium— hut  often  of  iron  and  aluminium  also.  The 
other  class  is  known  as  sulphate  of  lime  bate  (/nods,  and  is 
formed  hy  treating  pure  white  bone  ash  with  the  correct 
BmOUnf  Of  sulphuric  acid  to  form  the  monocalcium  phoH- 
phate,  and  drying  and  grinding  the  resulting  mixture 
without  separation.  I, ike  the  Other  class,  these  samples 
contain  free  phosphoric  acid  ami  insoluble  phosphates,  but 
rarely  contain  much  (if  any)  starch;  the  calcium  sulphate 
left  is  Often  nio ugly  reported    as    an    adulterant,  whereas    it 

is  an  essential  part  of  the  mixture,  and  plays  :in  important 

part  ill  the  reaction  Of  the  powder,  lis  described  later.      The 
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following  an-  typical  analyses  of  extreme  types,  between 
which  most  other  sample-  will  be  found  to  range  :  — 


01888  1. 


Class  2, 


Moisture 1" 

Konooalcium  phosphate  [orystellised)        W67 

Monomagnesium     „  „ 

Pree  phosphoric  acid  (hydrated) 

lnv>iuiilc calcium  phosphate 13'. 

Calcium  sulphate  (anhydrous^ 

Bilica,&c 

Starch 

Alkaline     salts,    water,    and    unde- 
termined. 


100    lh.    will    neutralise   sodium    bi- 
carbonate. 


:r  12 
20'  18 

v.. I 
0'7I5 

s'lV, 
ls-70 
0"13 
3*27 

.'(•07 


451b.       ■< 


Cold  27-5  lb. 
Hot  48-5  ,, 


With  powders  of  the  first  class,  the  reaction  with  alkalis 
mainly  results  in  the  formation  of  Ca2H2P.,08  and  Xa.,HP04  ; 
and  as  both  phosphoric  acid  and  calcium  monophosphate 
are  readily  soluble  in  cold  water,  the  action  takes  place  in 
the  cold,  and  dough  made  with  them  must  be  hurried  into 
the  oven  rapidly  if  advantage  is  to  be  gained  from  their 
use.  With  those  of  the  second  class  the  primary  reaction 
is  the  same  as  above,  but  on  heating  to  the  boiling  point  a 
secondary  reaction  sets  in,  probably  represented  by  the 
equation — 

:sXa.,HP04  +  3CaS04  =  Ca3P208  +  3Na2S04  +  H3P04, 

■which  is  equivalent  to  a  liberation  of  fresh  acid,  and  thus 
tends  to  lighten  the  dough,  because  it  is  gradually  evolved 
«s  the  temperature  rises  :  in  this  way  they  are  better 
substitutes  than  powders  of  the  first  class  for  cream  of 
tartar,  which  also  acts  slowly  by  reason  of  its  much  higher 
solubility  in  hot  water  than  in  cold.  It  should  be  remarked 
that  most  of  the  calcium  sulphate  originally  present  is  con- 
verted into  sodium  sulphate,  and  the  actual  proportion  of 
this  compound  in  the  bread  is  very  small. 

In  analysing  these  products  the  neutralising  power  may 
be  determined  either  by  titration  with  standard  alkali  or  by 
an  estimation  of  the  amount  of  carbon  dioxide  evolved  from 
sodium  bicarbonate;  but  very  different  results  are  thus 
obtained,  and  either  may  be  quite  erroneous  unless  the 
process  is  applied  with  knowledge.  Monocalcium  phosphate 
and  sodium  bicarbonate  react  to  form  hydrogen-di-sodium 
phosphate,  and  evolve  an  equivalent  of  carbon  dioxide ;  but 
this  salt  is  alkaline  to  phenolphthalein  so  that  the  two 
methods  of  determination  must  vary  even  at  best ;  but, 
further,  the  volume  of  carbon  dioxide  from  a  given  weight 
of  powder  will  vary  with  time,  temperature,  &c.  The  author 
considers  that  Catlin's  method  of  valuation  (J.  Anal.  Chem. 
4  4)  which  combines  the  two  acidimetric  processes  is  less 
reliable  than  titration  alone.  The  best  method  of  working 
is  to  titrate  1  grm.  of  the  powder  suspended  in  30  cc.  of 
water  with  caustic  alkali  free  from  carbonate,  using  phenol- 
phthalein as  indicator.  A  very  large  volume  of  the  indicator 
is  required,  and  titration  is  made  to  a  fair  pink,  the  alkali 
being  added  drop  by  drop  with  vigorous  stirring  to  break 
up  the  clots  of  precipitated  phosphates  formed.  The  use 
of  a  normal  amount  of  phenolphthalein  gives  results 
which  are  far  too  high.  With  leached  goods  the  titration 
is  practically  complete  in  the  cold,  but  with  sulphated  goods 
the  appearance  of  a  permanent  pink  marks  the  end  of  the 
"  cold  test  "  ;  the  solution  is  then  raised  to  the  boiling  point 
sharply,  and  more  alkali  is  added,  if  necessary,  to  restore 
a  faint  pink  colour.  A  first  approximate  reading  having 
been  thus  obtained,  a  second  test  is  made  in  which  nearly 
the  full  amount  of  alkali  is  added  initially,  and  then  more 
on  boiling,  until  a  faint  pink  colour  remains  permanent  for 
one   minute    at   a   boiling   temperature.      This   time   (one 


minute  )  <<f  boiling  should  not  be  exceeded,  as  it  is  rarely  ex- 
ceeded in  actual  use.  The  use  of  alkali  in  excess  followed  by 
titration  hack  with  acid,  as  also  the  filtration  of  the  insoluble 
portion,  are  both  inadmissible.  The  free  phosphoric  acid 
is  found  by  titration  with  standard  alkali  and  methyl  orange, 
which  gives  a  neutral  reaction  with  the  salts  Jl'H.,P04  :  the 
results  are  a  little  high  owing  to  the  formation  of  a  slight 
precipitate,  hut  arc  sufficiently  accurate  for  technical  pur- 
poses. The  total  phosphoric  acid  must  he  determined  by  any 
suitable  process,  and  also  that  soluble  in  water  by  shaking 
the  powder  with  water  in  a  graduated  flask,  filtering,  and 
working  with  an  aliquot  part.  IJy  deducting  the  weight  of  the 
water-soluble  from  the  total  phosphoric  acid,  the  insoluble 
phosphoric  acid  is  obtained  (generally  present  as  Ca3F2Os 
and  Ca«HoP208),  and  by  subtracting  the  weight  of  free  acid 
from  that  soluble  in  water,  the  phosphoric  acid  present  as 
CaIl4P208  is  obtained.  Any  calculation  based  on  determi- 
nations of  the  total  lime  and  total  phosphoric  acid  are  quite 
misleading  as,  all  statements  to  the  contrary  notwithstand- 
ing, free  phosphoric  acid  can  exist  side  by  side  with  tri- 
calcium  phosphate.  A  protest  is  made  against  the  reporting 
of  the  calcium  sulphate  as  gypsum,  plaster  of  Paris,  and  the 
like ;  combined  water  and  water  of  crystallisation  should  be 
included  with  the  compounds  to  which  they  severally  belong, 
and  reports  should  be  made  out  as  in  the  tabulated  results 
above,  the  "  neutralising  strength "  being  the  weight  of 
sodium  bicarbonate  neutralised  by  100  parts  of  the  sample. 
Hot  and  cold  neutralisation  tests  should  be  quoted.  The 
best  grades  in  the  market  give  a  "  strength  "  of  44  to  45. 

— W.  G.  M. 


Aluminium  Boroformicicum.  J.  Martenson.  Chem.  Zeit. 
1894,  18,  1541.  (Versamm.  Gesell.  Deutscher  Natur- 
forscher  u.  Aerzte.  Vienna,  September,  1894.) 

Freshly  precipitated  and  thoroughly  washed  alumina  is 
added  to  a  mixture  of  two  parts  of  formic  acid,  one  part  of 
boric  acid,  and  six  to  seven  parts  of  water,  until  the  mixture 
is  saturated.  The  clear  solution  yields  glittering  crystals 
of  the  double  salt  on  concentration.  The  salt  dissolves 
slowly  but  completely  in  water  and  in  dilute  alcohol,  has 
an  acid  reaction  and  a  sweet  and  slightly  astringent  taste. 
The  alumina  is  not  precipitated  by  the  caustic  alkalis, 
ammonia,  nor  by  the  alkaline  carbonates.  The  clear 
solution  obtained  as  above,  differs  somewhat  in  its  properties 
from  a  solution  of  the  crystallised  salt  ;  it  yields  a  copious 
precipitate  with  the  alkaline  carbonates  and  coagulates  at 
about  50°  C.  or  thereabouts,  according  to  the  degree  of 
concentration.  On  cooling,  the  solution  becomes  clear 
again.  This  form  of  the  salt  is  regarded  as  a  modification 
of  the  crystalline  product.  The  composition  of  the  salt 
is:  Alumina  33*50  per  cent.,  formic  acid  14"  90  per  cent., 
boric  acid  19*68  per  cent.,  and  water  31 -02  per  cent. 

This  product  possesses  the  antiseptic  and  astringent 
properties  of  aluminium  compounds,  but  is  less  irritating  in 
its  action  than  the  latter,  and  can,  consequently,  be  taken 
for  a  longer  time.  —  C.  A.  K. 


Simple  Method  for  Purifying    Commercial  Ethyl  Ether. 
M.  Ekenberg.     Chem.  Zeit.  1894,  18,  1240. 

Ethek,  pure  enough  for  most  analytical  purposes,  may  he 
easily  obtained  from  ordinary  ether  containing  water, 
alcohol,  and  oxidation  products,  by  adding  5 — 10  per  cent, 
by  volume  of  liquid  paraffin  and  then  distilling  between 
40°— 50°  C. 

The  paraffin,  the  boiling  point  of  which  lies  above  300°  C. 
remains  behind  in  the  retort  and  retains  the  impurities,  so 
that  pure  ether  only,  distils  over.  In  cases  where  the 
ether  contains  large  quantities  of  water,  this  liquid  separates 
out  and  forms  a  distinct  layer  below  the  paraffin.  By 
heating  the  paraffin  afterwards  at  120°  C.  all  the  impurities 
are  driven  off  and  it  can  therefore  be  used  over  and  over 
again.  This  method  suffices  to  free  ether  from  acids, 
peroxides,  and  badly-smelling  substances.  Starting  from  a 
product  which  is  not  altogether  too  impure,  it  is  possible, 
by  careful  distillation,  to  prepare  ether  which  contains 
only  minute  traces  of  water  and  alcohol.     The  method  may 
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also  be  advantageously  employed  to  separate  higher 
boiling  fractions  and  impurities  from  petroleum  ether  and 
light  benzine,  aldehyde,  chloroform,  &c. — J.  S. 


The    Constituents  of  Piper  Ovatum.     W.  li.  Dunstan  and 
B.  Garnett.     Proc.  Chem.  Soc.  1895,  [145],  237. 

This  is  a  West  Indian  medicinal  plant  growing  in  Trinidad. 

When  chewed  it  gives  rise  to  a  tingling  sensation  and 
profuse  salivation,  accompanied  by  temporary  local 
anaesthesia.  The  leaves  were  found  to  contain  a  terpene, 
and  a  considerable  quantity  of  physiologically  active  resin, 
which  is  also  present  in  the  root  and  stems.  From  this 
••  resin  "  the  authors  were  ultimately  able,  by  a  tedious 
process,  to  separate  a  crystalline  highly  active  substance, 
which  they  name  piperoratine.  Its  composition  is  expressed 
by  the  formula  Clf)H21X03,  and  it  appears  to  possess  an 
alkaloidal  structure,  but  is,  nevertheless,  devoid  of  basic 
properties  It  is  nearly  insoluble  in  water  and  in  dilute 
acids  an<l  alkalis,  but  dissolves  readily  in  alcohol,  and  the 
alcoholic  solution  exhibits  the  curious  property  of  setting 
to  a  "  jelly  "  of  very  minute  crystals  when  water  is  added 
to  it. 

Piperovatine  acts  as  a  temporary  depressent  of  both 
motor  and  sensory  nerves,  and  also  as  a  heart  poison.  It 
produces  a  powerful  stimulating  effect  on  the  spinal  cord, 
eausiug  a  tonic  spasm  resembling  that  of  strychnine. 


Note  on  the  Active  Constituent  of  the  Pellitory  of 
Medicine.  W.  R.  Dunstan  and  H.  Garnett.  Proc. 
Chem.  Soc.  1895  [145],  237. 

The  similarity  in  the  physiological  effect  produced  by 
Piper  Ovatum  and  by  the  Pellitory  of  medicine  (Anacyclus 
pyretkrum),  led  the  authors  to  examine  this  plant,  the 
activity  of  which  is  usually  ascribed  to  a  resin.  The 
authors  have  separated  from  this  resin  a  crystalline, 
intensely  active  substance  which  they  name  peUitorine.  In 
most  ot  iis  chemical  and  physical  properties  it  closely 
resembles  piperovatine ;  but  so  far  it  has  always  exhibited 
certain  small  differences  which  may  possibly  disappear 
when  the  substance  has  been  further  purified.  Both  piper- 
ovatine and  peUitorine  appear  to  be  pyridine  derivatives 
but  neither  possesses  any  appreciable  basic  power. 


iitial   Oil  of  Hops.     A.  C   <  hapman.     Proc.  (hem. 
BOC.  1894  [144],  227—2 

In  a  preliminary  communication  (this  Journal,  1893,  78:(; 
the  author  gave  a  brief  account  of  a  sesquiterpene  pre- 
pared from  the  essential  oil  of  hops  by  fractional  distillation. 
Knee  then  three  other  and  much  larger  samples  of  the 
nal  oil  have  been  more  fully  examined  with  more  definite 
All  of  these  samples  are  of  known  origin  and 
genu..  The  relative  densities  and   specific  rotator] 

ra  having  been  determined,  these  samples  of  oil  were 
submitted  to  fractional  distillation  under  a  pressure  of 
60  nun.  of  mercury,  the  fractions  of  corresponding  boiling 
being  mixed  after  their  identity  had  been  ascertained! 
After  prolonged  fractionation  tbe following  fraction! 
obtained:— (I)  86  91°;  (2)  145  —150  ;  (3)  163  168  : 
( \ ,   168  —17 

the  main  fractions,  the  remaining  two 
tion   No.  4  corresponded   to  nearly  two 
thirds  of  the  oil  ui 

No.    I  liquid,   ol 

mell.     After  purification  by  distillation  over 
•odium  an  re  of  50  mm.  it  boiled  al  86 

i'beric    pi  boiling    point,      166° — 171  ,     rising 

owing    to     polymerisation     and 

.<■. 

I!  I    •-    latter    i      probably    tetrahydrocymene 

01 '),  n  hilftt  (he  formei    may  I  <■»    the 

'    recei  It  is 


at  least  certain  that  the  greater  part,  if  not  the  whole,  of 
the  lower  fraction  consists  of  hydrocarbons  other  than  the 
ordinary  tcrpenes. 

Fraction  Xo.  2  (145°— 150  )  occurred  in  such  small 
quantities  that  its  complete  identification  was  not  possible. 
It  was  a  colourless  oil  having  a  pleasant  smell  of  oil  of 
geranium,  with  an  after-smell  of  oil  of  rue.  It  united 
readily  with  bromine,  and  in  many  of  its  properties  appeared 
to  bear  some  resemblance  to  geraniol. 

Fraction  Xo.  3  (168°— 173)  was  by  far  the  largest.  It 
consisted  of  a  sesquiterpene,  C,-II._,, ;  the  following  are  its 
chief  properties:  — Boiling  point,  263° — 266°  (corr.) ; 
relative  density  at  15 "15°  =  0-9001  ;  molecular  refraction, 
66-2;  a  sesquiterpene  with  two  pairs  of  "doubly-linked" 
carbon  atoms  requiring  65*  7  ;  it  was  optically  inactive,  and 
unites  with  4  atoms  of  bromine  to  form  an  oily  bromide. 

This  sesquiterpene  is  not  identical  with  either  cubebene 
(cadinene),  caryophyllene,  clovene,  or  cedrene,  the  only 
four  sesquiterpenes  of  which  we  possess  any  definite 
knowledge,  and  it  is  therefore  proposed  to  name  it 
"humulene."  In  three  out  of  the  four  samples  of  oil 
examined,  humulene  was  the  main  constituent. 


Scoparine.     G.  Goldsehmiedt  and  F.  v.  Hemmeimayr. 
Monatsh.  fur  Chem.  1894,  15,  316. 

In  a  former  paper  (Monatsh.  14,  202)  the  authors  have 
'  shown  that  scoparine  has  the  composition  C.:uH.20O10,  and 
contains  a  methoxyl  and  at  least  one  hydroxy!  group.  By- 
boiling  with  caustic  potash  solution,  scoparine  is  broken  up. 
Acetovanillone,  C6H3(()H)(OClI:j)(CUCH3)l  :2:4,  being 
formed  and  small  quantities  of  phloroglueinol.  Phenyl 
hydrazine  unites  with  scoparine  to  form  a  molecular  com- 
(  pound  in  which  the  hydrazine  is  very  loosely  combined. 
.Scoparine  is  also  able  to  form  very  easily  decomposable 
molecular  compounds  with  hydrochloric  acid,  bromine,  &c. 
Finely -powdered  scoparine  treated  with  concentrated  hydro- 
chloric acid  is  coloured  dark  citron-yellow  ;  on  treatment 
with  water  it  becomes  white  again.  Ice-cold  bromine  water 
dissolves  scoparine ;  very  soon,  however,  a  dirty  green 
substance  separates  out,  which  is  decomposed  by  water  and 
leaves  scoparine.  Scoparine  is  coloured  red  by  bromine 
water,  sodium  hypochlorite,  and  bleaching  powder.  Sten- 
house  states  that  the  latter  substance  colours  it  dark  green. 
iparine  dyes  yellow  upon  alumina  mordants  ;  the  colour 
is,  however,  not  very  intense. 

Stenhouse  has  stated  that  scoparine  is  a  strong  diuretic  ; 
he  used,  however,  simply  a  decoction  of  Spartium  Scopa- 
rimn  which  had  been  freed  from  spartein.  The  authors 
find,  using  pure  scoparine,  that  it  has  not  the  slightest 
diuretic  action. 

The  strong  analogy  between  the  behaviour  of  scoparine 
and  other  bodies  found  in  plants,  such  as  gentisine,  querce- 
tine,  daphnetine,  &c,  all  of  which  contain  a  pyrone  ring, 
makes  it  probable-  that  such  a  ring  is  also  contained  in 
Rcoparini  .     T.  E. 


I     \ .  »■    Synthesis    <</'    Phenol    Alcohols.      (Preliminary 
Communication.)      L.    Lederer.     J.  Prakt.   Chem.   50 

:      226. 

Bktohd  the  hydroxybiii/yl  alcohols  only  very  few  phenol 
alcohol-  arc  known.  Some  occur  in  nature  as  glucoBides, 
-u'li  a,  salicin,  populin,  and  coniferin,  and  are  decomposed 
by  ferments,  such  a-  emulsin,  with  the  formation  of  phenol 

alcohols.      The     phenol    alcohol-,    are    of    interest,    both    on 

unl  of  their  occurrence  in  nature  and  of  their  relation 
to  tie-  hydrozycarboxylic  acids  and  aldehydes,  which  are 
ly  employed  for  Mm-  preparation  of  colours  and  of 
medicinal  product-.  Saliguniu  itself  (1:2  hydroiybenzyl 
alcohol)  has  long  been  used  lor  therapeutic  purposes,  it 
has  proved  more  especially  useful  in  cases  of  rheumatism, 
typhu  ,  neuralgia,  malai  ia,  and  influenza 

rhi  phenol  alcohols  have  been  prepared  synthetically  by 
the  reduction  of  the  corresponding  acids,  aldehydes,  or 
amidei  by  sodium  amalgam ;  and  bj  the  action  of  methylene 
dichloride  on  phenol  in  presence  of  sodium  hydrate,  \:2 
hydroxybenzyl     alcohol     hai    been    obtained.       (Greene, 
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Comptes  rend.  90,  10.)  These  methods  are  t<><>  indirect 
to  be  of  practical  interest.  Recently  several  attempts  have 
been  made  to  substitute  methylene  dichloride  bj  formalde- 
hyde, but  the  formation  of  resi is  products  in  the  reaction 

has  prevented  the  bui  cess  of  this  method.  This  fact  is 
really  due  to  the  ease  with  which  the  phenol  alcohol-; 
formed  are  converted  into  resinous  products,  especially  in 
presence  of  acid-,  and  by  taking  due  account  of  their  in- 
Btabilitj  in  this  respect,  the  condensation  of  phenols  with 
formaldehyde  can  be  readily  effected.  The  alcohol  group 
takes  up  either  the  ortho-  or  the  para-position,  as  in 
Keimer's  hydroxy- aldehyde  synthesis,  but  by  suitable 
choice  of  condensation  agents  the  reaction  can  be  restricted 
to  the  formation  of  either  almost  entirely  ortho-compounds, 
or  to  a  considerable  excess  of  the  para-compounds. 

This  reaction  has  been  found  successful  with  phenol, 
cresol,  xylenol,  ciimenol,  thymol,  carvacrol,  guaiacol,  and 
engenol. 

The  physical  properties  of  1:2  and  1:4  hydroxybcn7.yl 
alcohol,  of  tour  hydroxymethylbenzyl  alcohols,  of  hydroxy- 
methyl-propylbenzyl  alcohol,  and  of  hydroxymethoxyallyl 
alcohol,  are  described. — ('.  A.  K. 


New   Morphim    "Reactions.      Latnal.     Semaine  Medicale. 
189-4,  14,  207. 

See  under  XXI II.,  page  77. 


Reuniol,  a  New  Terpene  Alcohol.     A.  Hesse.     J.  l'rakt. 
Chem.  50,  472 — 17<J. 

Ok  the  methods  hitherto  proposed  for  the  isolation  of  ter- 
pene alcohols  from  mixtures,  that  in  which  use  is  made  of 
the  compounds  formed  with  calcium  chloride  is  the  best, 
but  this,  as  employed  for  the  separation  of  geraniol  from 
geranium  oil,  does  not  completely  extract  the  alcohol.  In 
order  to  effect  a  better  separation  of  the  terpene  alcohols, 
the  author  converts  them  into  non-volatile  esters,  from 
which  the  r.on-alcoholic  impurities  are  removed  by  distilla- 
tion with  steam.  The  esters  are  then  saponified,  and  the 
resulting  alcohols  fractionated.  By  applying  this  process 
to  geranium  oil  and  to  German  rose  oil,  a  second  terpene 
alcohol,  in  addition  to  geraniol,  is  obtained,  which,  since  it 
was  first  isolated  from  a  geranium  oil  obtained  from 
Keunion  Island,  has  been  named  "  Reuniol."  For  its 
preparation,  the  oil  is  saponified  by  alcoholic  potash,  and 
subsequently  distilled  with  steam.  The  distillate  is  then 
heated  with  camphoric  anhydride  to  140°  C.  for  six  hours, 
to  convert  it  into  the  non-volatile  esters,  which  are  saponified 
after  distilling  off  the  nonalcoholic  constituents  of  the 
mixture.  The  separated  Reuniol  which  forms  50  per  cent, 
of  the  original  oil,  has  a  very  pleasant  rose-like  smell,  a  faint 
blue  colour,  boils  at  225°" 5 — 226°  C.,  has  a  specific  gravity 
of  0-86.5  at  20°  C,  and  a  rotatory  power  of  -r-l°  45'. 
Analysis  points  to  the  formula  C10HlsO.  Its  acetyl  deriva- 
tive boils  at  124° — 125°  C.  under  a  pressure  of  17  mm.,  and 
has  the  sp.  gr.  0*899  at  20  C.  Algerian,  French,  Spanish, 
and  German  geranium  oils  all  contain  Reuniol  in  addition  to 
geraniol,  the  Spanish  product  (V era  Cruz)  consisting 
essentially  of  Reuniol.  The  paper  concludes  with  references 
to  the  product  "  Rhodinol,"  obtained  from  rose-oil  and 
from  pelargonium  oil  by  Barbier  (This  Journal,  1894, 
834),  and  which  the  author  regards  as  a  mixture  of  geraniol 
and  Reuniol. — C.  A.  K. 


Action  of  Water  on  Cinchonine  TriSydriodide.  G.  Pum. 
Monatsh.  Chem.  15,  446 — 452.  (Sec  also  this  Journal, 
1893,  288.) 

On  heating  cinchonine  tri-hydriodide  with  20  times  its 
weight  of  water  in  a  sealed  tube  at  150° — 160°,  Lippmann 
and  Fleissner  (Monatsh.  Chem.  June  1893)  obtained, 
besides  cinchonine  and  isocinchoniue,  a  new  isomeric  base 
which  they  called  p>eudo-ciuchonine.  The  author  has 
repeated  their  experiments,  but  was  unable  to  discover  aDy 
trace  of  a  new  base.  He  also  found  that  cinchonine  and 
isocinchoniue  may  be  prepared  by  simply  boiling  the  tri- 
hydriodide  with  a  large  quantity  of  water  at  the  ordinary 
pressure,  and  he  concludes  that  if  other  isomeric  bases  are 
produced  at  all,  it  can  onlv  be  in  extremely  small  quantity. 

—J.  S. 


Reactions  of  Acelanilide  similar  to  tho.se  of  the  Alkaloids. 
K.  Schiir.     Arch.  Fharm.  1894,  232,  249. 

See  under  XXIII.,  page  72. 


The  Detection  of  Acetanilide  in  Phenacetine.     G.  Guasti. 
Selmi.  1894,  4,  96. 

See  under  XXIII.,  page  17. 


Detection   of  Adulteration   in  Iiaspberry  Juice.     A.  von 
Asboth.     Chem.  Zeit.  1894,  18,  1276. 

See  under  XXIII.,  page  77. 
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Improvements  in  the  Treatment  or  Purification  of  Com- 
mercial Toluene  Sulphamide.  B.  Willcox,  London. 
From  Dr.  F.  von  Heyden,  of  Radebeul,  near  Dresden. 
Eng.  Pat.  6198,  March  27,  1894. 

Commercial  toluene  sulphamide  consists  mainly  of  ortho- 
and  para-amide.  Up  to  the  present  time  only  one  of  these 
substances,  namely,  the  ortho  compound,  has  been  of 
commercial  value  as  the  initial  material  for  the  manufac- 
ture of  orthobeDzoyl  sulphonic  imide  (saccharine).  In  this 
manufacture  the  para  compound  is  not  only  superfluous, 
but  also  greatly  increases  the  cost  of  manufacture  by  reason 
of  the  increased  consumption  of  oxidising  agents,  because, 
whereas  the  ortho  compound  becomes  oxidised  to  form  the 
sweet  benzoylsulphonic  imide,  the  para  compound  is  simul- 
taneously,oxidised  to  form  the  sour  para-sulphamine  benzoic 
acid.  The  new  method  of  separating  the  para  compound 
from  mixtures  of  the  two  isomers  is  based  on  the  fact  that 
these  amides  are  capable  of  forming  solid  crystallised  salts 
of  the  alkalis,  and  that  the  ortho  salts  are  more  insoluble 
than  the  para  salts.  The  melting  point  of  the  ortho  com- 
pound is  155°  to  156  ,  and  that  of  the  para  compound  137°. 
Mixtures  have,  of  course,  a  lower  melting  point. — D.  B. 


A  New  and  Improved  Process  for  the  Production  of  Ozone. 
J.  T.  Donovan  and  H.  L.  Gardner,  Mass.,  U.S.A.  Eng. 
Pat.  19,127,  October  9,  1894. 

See  under  XI.,  page  42. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

The  Solubility  of  Chloride,  Bromide,  and  Iodide  of  Silrer 
in  different  Inorganic  and  Organic  Solvents.  E.  Valenta. 
Monatsh.  fur  Chem.  1894,  15,  249. 

The  solubility  of  the  halogen  compounds  of  silver  in 
aqueous  solutions  of  sodium  and  ammonium  thiosulphates 
and  sulphites,  ammonia,  ammonium  carbonate,  potassium 
cyanide,  ammonium,  calcium,  barium,  and  aluminium 
sulpbocyanides,  and  of  thiourea  and  thiosinamine,  was 
determined.  The  quantity  dissolved  was  always  less  than 
that  calculated,  on  the  assumption  that  a  chemical  reaction 
such  as — 

SNaoSjO,  +  2AgCl  =   Ag2S203.2Na2S203  +  2NaCl 
had  taken  place. 


Jan.  SI,  1895.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


65 


Sodium  and  Ammonium  Thiosulphates  behave  similarly 
(the  ammonium  dissolves  rather  less  than  the  sodium  salt). 
They  dissolve  about  equal  quantities  of  AgCl  and  AgBr,  hut 
verv  much  smaller  quantities  of  silver  iodide. 

Sodium  Sulphite  dissolves  about  ^  as  much  AgCl  as  the 
thiosulphate,  and  only  traces  of  AgBr  and  Agl.  Ammo- 
nium sulphite  dissolves  less  than  the  sodium  salt.  Ammo- 
nium carbonate  dissolves  AgCl  slightly,  AgBr  aud  Agl  not 
at  all.  Aqueous  ammonia  is  a  good  solvent  for  the  silver 
haloids,  but  attacks  the  photographic  films  and  papers. 

Potassium  Cyanide  is  the  most  energetic  solvent  ex- 
amined. Unlike  those  already  mentioned,  it  dissolves 
more  silver  iodide  than  chloride.  Its  solvent  power  for  the 
bromide  lies  between  these  limits. 

The  order  of  solubility  of  the  silver  haloids  in  the  sulpho- 
cvanides  used,  is  bromide,  chloride,  iodide.  The  solubility 
•was  proportionately  much  greater  in  the  strong  than  in  the 
weak  solutions. 

Thiourea  is  a  poor  solvent  for  the  silver  haloids,  whilst 
Allylthiourea  (Thiosinamine)  dissolves  silver  chloride 
almost  as  well  as  sodium  thiosulphate.  Of  the  bromide  and 
iodide,  however,  it  dissolves  much  smaller  quantities. 

-T.  E. 


Colour      Photography      by      Lippmann's       Interference 

Method.   Lumiere  Brothers.   Bull.  Soc.  d'Encouragement, 

1894,  :U6— 349. 
In  Lippmann's  method  of  colour  photography,  a  sensitised 
plate,  film  inwards,  forms  one  wall  of  a  mercury  trough.  On 
exposure,  the  direct  and  reflected  light  interfere,  so  as  to 
form  successive  planes  of  light  and  darkness  within  the  sub- 
stance of  the  film,  which  thus,  on  developing  and  fixing, 
acqniies  a  laminated  structure,  and  gives  colours,  when  illu- 
minated by  white  light,  like  a  soap-bubble  or  a  Xewton's 
rings  apparatus,  the  colours  at  any  part  of  the  area  of  the 
plate  corresponding  with  those  which  originally  formed  the 
lamina:  there. 

The  authors  point  out  that  to  realise  practical  succefs 
with  the  method,  it  is  necessary  to  have  perfectly  trans- 
parent films,  free  from  grained  structure,  and  that  the  films 
must  be  orthochromatic,  or  equally  sensitive  to  light  of  all 
wave  lengths.  They  employ  a  film  made  by  making  5  per 
cent,  gelatin  solutions  containing  respectively  05  per  cent. 
potassium  bromide  and  0'6  per  cent,  silver  nitrate,  and 
mixing  these  in  equal  bulks.  The  solution  is  spread  over 
plates,  dried,  washed  with  cold  water,  and  again  dried.  To 
u  orthochromatise  "  this  preparation  they  add  determinate 
amounts  of  cyanine  and  erythrosine,  and  have  thus  suc- 
ceeded in  getting  plates  of  the  spectrum  which,  by  trans- 
mitted light,  show  all  the  colours  in  the  same  relative 
intensities  as  when  the  spectrum  is  viewed  directly. 

They  point  out  that  many  small  details  of  preparation  are 
important,  and  mention  that  the  plates,  alter  fixing,  are 
covered  by  prisms  of  very  obtuse  angle,  cemented  on  by 
Canada  balsam,  which  augments  the  apparent  intensity  of 
the  colours  by  doing  away  with  the  light  reflected  from  the 
front  surface  of  the  film. — J.  T.  I). 


PATENTS. 


Improvements  in  the  Treatment  >'/  Gelatinous  Matter  and 
the  Production  of  Photographu  Films.  A.  Zimmermaun, 
\jOodoa.  From  The  Chemiscbe  Fabrik  auf  Aotien 
\orm.  K.  Bcbrriog,  Berlin,  Germany.     Eng.  Pat.  2036, 

January  80,  1894. 

Ir   i-  found  mat  gelatin  is  rendered  insoluble  in  water  by 
treatment  with  formic  aldehyde.     If  or  example,  if  100  grms. 

of  warm    20    per   rent,    solution    of    gelatin    be    mixed  with 
of    a    M    per    cent,    solution     of    formic    aldehyde,  the 

gelatin  an  inaolnble  non  fumble  jelly.     This  result 

»Wo  occurs    when    dry  gelatin  is    dipped    into   a    solution  of 

formic  aldehyde.     Wli'  -mail  quantities  of  formic 

aldehyde  are  added  to  a  warm  gelatin  solution  the  gelatin 
will  *et  on  eooiing,  and  eaa  easily  be  remelted,  but  when 
i  on  a  surface  it  will,  ;ifter  drying,  form  a  flexible 
►  km,  which  is  perfectly  inaolnble  in  water. 


Formerly,  in  the  collodion  emulsion  process,  adhesion  of  the 
sensitive  film  to  the  glass  plate  was  procured  by  the  appli- 
cation of  chrome  gelatin  to  the  glass  plate  prior  to  pouring 
on  the  sensitive  collodion  emulsion.  To  substitute  formic 
aldehyde  gelatin  fcr  the  chrome  gelatin,  a  solution  of 
1  grm.  of  gelatin  in  2:>0  ec.  of  warm  water  is  made,  and, 
after  cooling,  a  few  drops  of  aqueous  solution  of  formic 
aldehyde  (36  per  cent.)  are  added  ;  the  plates  are  damped 
with  water  and  then  painted  once  or  twice  with  this  solution, 
drained,  and  allowed  to  dry.  They  are  now  fit  for  use  in 
the  wet  collodion  aud  collodion  emulsion  processes. 

Eor  making  sensitive  films  the  following  procedure  is 
recommended  :  — On  a  well-cleaned  plate  of  glass  or  metal 
is  poured  a  solution  of  gelatin  containing  an  amount  of 
formic  aldehyde  which  is  varied  according  to  the  desired 
toughness  and  brittleness  of  the  film,  but  is  not  enough  to 
prevent  the  gelatin  solution  from  being  poured.  Such  a 
solution  may  contain  :  Gelatin,  30  grms. ;  water,  200 
grms. ;  alcohol,  20  grms. ;  glycerin,  3  grms. ;  formic  alde- 
hyde, O'ojcc  (36  per  cent,  solution).  When  this  film  is 
dry  the  sensitised  gelatin  emulsion  is  poured  upon  it,  and, 
after  setting,  the  two  films  are  stripped  together  from  the 
pla'.e.— A.  G.  B. 

Improvements  in  or  connected  with  the  Process  of  Printing 
from  a  Photographic  Negative.  A.  P.  Negley,  Loudon. 
Bug.  Bat.  20,864,  October  31,  1894. 

The  object  of  this  process  is  to  print  directly  from  the 
negative  upon  portrait  paper,  without  first  preparing  the 
latter  with  gelatin. 

The  plain  paper  is  first  salted  in  a  solution  of  iodide  and 
bromide  of  potassium,  to  which  a  little  chrome  alum  solution 
has  been  added  ;  the  second  operation  is  to  sensitise  the 
paper  with  a  solution  of  silver  nitrate  made  acid  with  nitric 
and  acetic  acid.  A  print  having  been  obtained,  it  is 
developed  in  a  solution  of  ferrous  sulphate  prepared  in  a 
special  manner  :  finally  the  print  is  cleaned  in  a  solution 
made  by  dissolving  iodine  in  potassium  iodide,  which  is 
brightened  by  the  addition  of  potassium  cyanide. — J.  C.  0. 


XXII.-EXPLOSIYES,  MATCHES.  Etc. 

The  Occurrence  of  Perchlorate  in  Saltpetre.     C. 
llacussermann.     ('hem.  Zeit.  1891,  18,  1206. 

See  under  VII.,  page  35. 


PATENTS. 


Improvements  in  or  relating  to  the  Manufacture  if  Smoke' 
less  Powder.  M.  von  Forster,  Berlin.  Eng.  Pat.  1<  74, 
January  17,  1594. 

This  invention  relates  to  the  production  of  a  very  bulky 
smokeless  powder,  which  is  made  by  using  a  powder  paste 
of  incompletely  gelatinised  nitrocellulose,  which  gives  a 
loose  'tincture  to  the  material,  which,  alter  being  rolled  into 
thin  Strips  0*1  mm.  in  thickness,  is  cut  into  (lakes  having 
a  large  surface  in  proportion  to  their  slight  thickness.  The 
Hakes  are  dried  "  as  rapidly  as  possible,  whereby  a  crumpled 

or  curved  corrugated  form  and  a  rough  surface  is  given  to 

tin'  individual  flake." — W.  M. 


Improvement*  in  Exploders  <•>'  Fuses  for  Projectiles.  A. 
( ;.  Brookes,  London.  From  W .  J.  Smith,  Newhaven, 
Conn.,  U.S.A.     Eng.  Pat.  19,098,  October  9,  \K)\. 

Tin  original  specification  must  be  consulted  for  tin;  details 

of   construction    by    which    the    inventor   causes    the    fuse  to 

explode  at  a  given  tunc,  either  alter  the  discharge  of  the 
projectile  from  the  gun(  or  after  the  impact  of  the  projecti]  • 
on  the  object  fired  at,    -W.  M. 
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Improvements  in  Smokeless  Explosives.  G  Htibner, 
Germsbach,  Germany,  Bog.  fat  19,290,  October  11, 
1894. 
"The  cellulose  ia  subjected  to  the  action  of  a  solution  of 
Bodium  hyposulphite,  with  or  without  the  addition  of 
sulphurous  ;ukI  fuming  Bulphuric  acid,  and  is  then  nitrated. 
The  nitrocellulose  thus  obtained  is  then  mixed  or  treated 
with  nitronaphthol,  or  is  submerged  in  a  solution  of  ether 
iilcoliol  and  nitronaphthol."-    W.  M. 


An  Improved  Process  for  Producing  Nitropenta-erythrite 
dud  a  Smokeless  Explosive  therewith.  B.  Thieme, 
Sieburg,  Germany.     Bug.  Pat.  20,281,  October  23,  L894. 

Nni;(Hi:NT\-r.uYnii.i  i  i  is  produced  by  nitration  of  penta- 
erythrite,  which  results  from  the  condensation  of 
aeetaldehyde  and  formaldehyde  in  presence  of  lime.  The 
nitropenta-erythrite  is  a  crystalline  body  which  melts  when 
heated  in  a  name  and  burns  away  quietly.  It  may  be 
pressed  or  brought  into  a  granulated  form  for  use  as  an 
explosive,  or  it  may  be  intimately  mixed  with  nitrocellulose 
by  means  of  a  solvent  and  converted  into  powder  according 
to  known  methods. — W.  M. 


XXIII— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A  Convenient  Suction  Apparatus  for  Use  with  a  Siphon, 
anil  an  Arrangement/or  Collecting  very  small  Quantities 
of  Liquid  {Mercury).  C.  Bohn.  Chem.  Zeit.  1894, 18, 
1278—1279. 

The  arrangement  shown  in  the  figure  is  to  obviate  using 
the  mouth  in  sucking  a  liquid  up  a  siphon  tube.  It  is 
attached  to  the  outflow  tube  of  the  siphon  by  means  of  the 
rubber  tube,  which  at  the  upper  portion  has  an  internal 
diameter  of  20  mm.  (or  more),  and  at  the  lower  portion  is 
1  mm.  in  width  ;  it  has  a  length  of  75  mm.  It  may  there- 
fore be  used  with  tubes  as  narrow  as  1  mm.  A  glass  flask 
with  a  side  tube  is  attached  to  the  lower  end  of  the  rubber 


tube,  and  the  side  tube  of  the  flask  is  connected  with  a 
rubber  ball.  When  this  ball  is  compressed  with  the  hand, 
the  air  which  it  contains  escapes  through  the  liquid  which  it 
is  desired  to  draw  off.  But  this  may  be  avoided  by  com- 
pressing the  ball  before  introducing  the  siphon  tube  into 
the  liquid,  or  by  interposing  a  glass  "f"  piece,  which  is  closed 
either  by  the  finger  or  by  a  tap. 

To  transfer  small  quantities  of  liquid,  such  as  drops  of 
mercury  which  are  in  an  inaccessible  place,  the  rubber  ball 
is  connected  with  a  narrow  glass  tube  of  about  15 — 20  cm. 
in  length,  which  near  the  extremity  is  blown  out  to  a  bulb 
from  which  issues  a  fine  tube  bent  at  right  angles.  When 
the  last-meutiontd  line  tube  is  directed  on    to   the  liquid 


which  it  is  desired  to  transfer,  the  rubber  ball  being  Simul- 
taneously compressed,  on  allowing  the  ball  to  become 
reinflated  the  drops  an-  sucked  into  the  tube  and  thence  into 
the  bulb.— A.  B   L. 


PATENTS. 

Automatic    Recording    Pyrometer.      W.   Crooke,    junior, 
Frodingham.     Eng.  Pat.  23,947,  1893. 

Tin:  invention  relates  to  an  improved  automatic;  pyrometer 
for  recording  temperatures  of  air,  gas,  steam,  water,  &c. 
The  apparatus  consists  of  a  cylinder,  containing  dry  air  or 
gas,  connected  by  means  of  a  capillary  tube  with  a 
diaphragm,  to  which  is  attached  a  lever  terminated  by  a 
pen  for  graphically  representing  any  movement  of  the 
diaphragm  upon  a  revolving  drum.  When  the  cylinder  is 
placed  in  the  furnace  or  whatever  has  to  be  tested,  the  air 
or  gas  expands  or  contracts  with  an  increase  or  decrease  of 
temperature,  and  through  the  capillary  tube  this  change  in 
volume  is  transmitted  to  the  diaphragm  and  recording  pen. 

— S.  P.  E. 


Improvements  in  and  relating  to  Processes  and  Apparatus 
for  Analysing  Gases  and  Gaseous  Mixtures.  K.  A. 
Uehling  and  A.  Steinbart,  Birmingham,  U.S.A.  Eng. 
Pat.  9049,  May  7,  1894. 

The  apparatus  is  permanently  attached  to  the  gas  supply 
to  be  tested  and,  at  any  moment,  indicates  the  composition 
of  the  gas  which  i-  passing.  The  inflow  of  gas  is  con- 
trolled by  a  supply  cock,  and  of  the  gas  which  passes,  the 
larger  proportion  is  run  through  a  specific  gravity  meter, 
the  remainder  flowing  through  a  filter  to  a  tube  connected 
by  means  of  a  minute  aperture  with  an  absorption  vessel, 
and  thence  through  another  similar  aperture  to  a  regulator 
attached  to  an  aspirator.  The  suction  of  the  aspirator  is 
rendered  practically  constant  at  any  required  pressure  by 
the  regulator,  which  may  consist  of  a  closed  vessel  partly 
filled  with  water,  the  gas  inlet  and  outlet  being  placed  above 
the  water  level,  and  a  safety-tube  communicating  above 
with  the  outer  air,  dipping  to  any  desired  depth  under  the 
water ;  the  aspirator  is  so  regulated  that  air  is  constantly 
bubbling  though  this  tube.  Separate  manometer  tubes  are 
connected  with  the  absorption  chamber  and  with  the  air- 
space in  the  regulator.  Since  the  pressures  in  the  supply 
tube  and  the  regulator  are  practically  constant,  the  only 
variation  in  pressure  throughout  the  apparatus  will  be  pro- 
duced by  fluctuations  in  the  percentage  of  the  gas  absorbed, 
and  a  direct  indication  of  this  is  given  by  the  manometer 
attached  to  the  absorption  tube.  Corrections  for  altera- 
tions in  density,  shown  by  the  specific  gravity  meter  are 
automatically  made  by  means  of  a  ruled  indicator  card. 
The  absorption  tube  is  filled  with  fragments  of  glass  or 
felspar,  which  are  kept  moistened  by  a  continuous  flow  of 
the  required  reagent.  Several  constituents  of  the  gas  may 
be  determined  simultaneously  either  by  passing  it  through 
a  series  of  these  tubes,  or  by  placing  several  of  them  in 
parallel  circuit  connected  with  the  same  supply  tube  and 
the  same  regulator,  but  with  separate  perforated  diaphragms 
for  each  tube.— W.  G.  M. 


An  Improved  Pyrometer.     Iv.  V.  Karlander  and  O.  Meyer 
son,  Stockholm.     Eng.  Pat.  7444,  April  14,  1894. 

Tins  apparatus  is  shown  in  section  and  plan  in  Pigs.  1 
and  2,  and  consists  of  a  receiver  a  containing  air  or  other 
suitable  gas,  and  communicating  with  a  vacuum  indicator  c 
by  means  of  a  tube  b.  This  indicator  is  essentially  a 
tubular  spiral  manometer  spring,  one  end  of  which  is 
fixed  and  opens  into  the  tube  h,  whilst  the  other  free  end 
actuates  an  index  f  by  means  of  a  suitable  lever  with 
toothed  segment  and  driver.  When  the  air  in  the  receiver 
is  heated,  the  expansion  tends  to  straighten  the  manometer 
pipe  and  move  the  index  proportionally.  Taking  the 
co-efficient  ol  expansion  of  air  at  0-003<i7  for  each  ctntigi.uk 
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degree  of  temperature  ;  if  the  inner  pressure  at  normal 
temperature  or  at  0°  ('.,  were  equal  to  the  outer  pressure 
(1  atmosphere),  by  heating  to  2000°  C.  it  should  amount  to 
7-34  atmospheres.     To  avoid  such  a  great  pressure  which 

Fig.  I. 


Fig.  2. 


might  injure  the  instrument,  rarified  air  might  he  employed. 
The  vacuum  indicator  is  enclosed  in  a  hermetically-sealed 
box  d  to  prevent  the  temperature-  in  the  vacuum  indicator 
from  influencing  the  pressure  in  the  receiver  a,  whereby  a 
wrong  indication  would  be  given  : — 

M  w  is  the  volume  in  the  receiver  a, 

V  „  „  vacuum  indicator  r, 

]'  the  pressure  in  the  receiver  a  at  0', 

h  I 

j.  tin  pressure  in  th<-  bos  <l  at  0  , 
I"  /' 

a  the  co-etlieient  expansion  for  ga 


then— 


h 


iv vv  +  V)(l   .  at) 


whilst  the  pressure  in  the  box  d  is  increased  to — 
p'  =  p(l  +  at'). 
The   difference   in  pressure  between  c  and  '/   is  in  this 


case — 


\V    t    \  ( I    ,   ul) 

when   "   hai   been   heated   to  '  ,  e  -till  has  0°,  anJ  the 
difference  in    i  between  e  sod  d  on  tins  occasion  Is 

=  A  —  p.     If  t|  i  vacuum  indicator  e  and  the  lx>\  '/  are 
unpposed  to  obtain  a  temperature  /'  ,  then  the  pi 
tlii  vacuum  indicator  i    increased  to  — 

v  t  vvn   i  ,//';  ' 


1  V  +  \V(1  +  at') 

From  this  it  will  be  seen  that  the  pressure  has  been 
increased  in  c  as  well  as  in  d,  but,  by  properly  choosing  the 
constants  W,  V,  and  p,  the  difference  of  pressure  h'  — // 
may  be  made  almost  constant  for  different  temperatures  on 
the  vacuum  indicator,  or,  what  ir.  the  same,  the  indication 
of  the  vacuum  indicator  only  depends  on  tho  pressure  in  the 
receiver  a. 

For  instance — 

If  W  is  supposed  to  be  =  40  cub.  cent. 

»    »  >>  »      =     *■         » 

„   P  „  „     .=  0-2  atmospheres  at  0 

„   p  „  »       =  0-02  „  0° 

and  further,  suppose  that  the  pyrometer  ball  is  heated  to 

6  x  273  or  1638°,  while  the  box  d  is  still  kept  at  0°;  then— 


&  = 


P(W  +  V)(l  +  at)   = 
W  +  V(l  +  «  0 


0-2(40  +   l)(l  +213  .6-273) 
40  +  l(l  +   .,1:5  -6 '273) 


h  =  °'2'41-7    =    ~llA  =1-22 
40+7  47 

and  h  -  p  =  1,22  -  0,02  =  1-200. 

If  now  the  same  suppositions  are  made  for  the  quantities 
W.P.,  p,  and  t,  but  we  admit  instead  that  the  box  d  during 
the  experiment  obtains  a  temperature 


/-  273\ 


then- 


and 


Or— 


,/=  A(W+  V)  (1  +ul') 
\V  +  V  (1  +  a  /') 

1-22(40+  l)(l»  -*■•  «) 

A/  =  I. 22.41. 1.2  =  60,  024 
1   +  40.1,2  4!) 

p'  =  p(i  +  «o  =  0,02(1  +^:!-";:i) 

p'  -  0,02.1,  2  =  0,024. 


h'  -  ]>'  =  1,225  -  0,024 


1,201 


that  is  to  say,  almost  constant. 

As  these  values  of  the  temperatures  in  the  box,  viz.,  0° 
and  54-6,  may  be  considered  as  being  the  extreme  values, 
it  is  easily  understood  that  the  temperature  of  the  box  has 
no  influence;  on  the  indication  of  the  spring. — S.  P.  E. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Detection  and  Estimation  of  Minnie  Quantities  of  the 
Nitrogen  Adds.  (',.  Lunguand  A.  Levoff.  Zeits.  angew. 
Chem.  1894,845—850. 

I,i  nob's  method  of  making  the  solution  of   diphenylamine, 

for   the   'est  of   the   presence  of   nitrogen   compounds   in 

sulphuric  aeid,  already  described  in  bis  published  works  on 
the  soda  industry,  provides  for  a  certain  amount  of  water 
in    making    the   solution.        It    is    as    follows:—  0*5    gr.    of 

diphenylamine  are  dissolved  in  100  cc.  of  concentrated  pure 

sulphuric  acid  to   which  is  added   20  it.  of    water;   the  beat 

evolved  on  adding  the  water  suffices  i<>  effect  the  solution  ol 
the  base,  and  this  liquid  may  be  kept  for  a  long  time  without 
change  (turning  brown)  in  u  well  stoppered  bottle, 


m 
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To  applj  the  teat  a  few  cubic  centimeters  of  either  the 

reagent  <>r  the  acid  t<>  be  tested,  whichever  be  specifically 
the  heavier,  are  poured  into  a  test  tube  and  covered  by  a 
■mall  quantity  of  the  specifically  lighter  liquid,  and  it  is  then 
observed  whetbei  s  cornflower  blue  ring  forms  al  the  juncture 
of  the  two  liquid  surfaces  which  is  the  evidenoe  of  the 
presence  of  nitric  and  nitrous  acids. 

All  the  authors'  efforts  to  apply  this  test  quantitatively 
failed,  but  they  succeeded  in  adapting  the  brucine  test  in  such 
a  manner  as  to  give  a  very  satisfactory  quantitative  method 
of  determining  nitric  acid  in  the  presence  of  nitrous  acid. 

Their  method  of  making  the  determination  is  as  follows: 
—  A  solution  of  brucine  is  made  by  dissolving  rj'2  grm.  of 
brucine  in  It")  cc.  of  concentrated  pure  sulphuric  acid. 
It  was  found  impossible  to  make  sulphuric  acid  which  did 
not  give  a  faint  colour  to  tin's  solution,  hut  as  only  1  cc.  of 
it  is  used,  added  to  50  cc.  of  the  sample  to  be  tested,  the 
slight  colour  of  the  reagent  does  not  affect  the  process.  A 
standard  solution  is  also  made,  which  contains  -^  mgrm. 
of  nitrogen  in  the  form  of  nitric  acid  in  1  cc.  of  sulphuric 
acid.  This  is  prepared  by  dissolving  0-072 1  grm.  of  pure 
potassium  nitrate  in  100  cc.  of  distilled  water,  and  10  cc. 
of  this  solution  are  then  added  to  90  ec.  of  pure  concen- 
trated sulphuric  acid.  The  liquid  to  be  tested,  if  it  be 
sulphuric  acid  of  not  less  than  1-7  specific  gravity,  may  be 
used  direct,  but  aqueous  solutions  or  weaker  acids  must  be 
mixed  with  concentrated  sulphuric  acid  so  as  to  contain  about 
the  sumo  amount  of  nitrogen  as  the  standard  solution,  e.g., 
water  itself  must  be  mixed  with  3  volumes  of  concentrated 
acid.  Colourless  glass  cylinders,  graduated  to  50  cc,  are 
used  for  comparing  the  tints.  Into  one  of  these  cylinders 
1  cc.  of  the  standard  solution  and  1  ec.  of  the  brucine  solu- 
tion are  placed,  and  it  is  filled  to  the  50  cc.  mark  with 
concentrated  pure  sulphuric  acid  ;  the  mixture  is  then  trans- 
ferred to  a  flask  warmed  to  70° — 80°,  and,  after  the  sulphur 
yellow  colour  becomes  established,  it  is  cooled  and  returned 
to  the  cylinder.  The  liquid  to  be  tested  is  treated  in 
exactly  the  same  way,  a  preliminary  test  being  made  for  the 
purpose  of  seeing  whether  it  can  be  used  as  it  is,  or 
whether  it  should  be  mixed  with  more  of  the  concentrated 
acid.  The  depth  of  colour  of  the  columns  of  liquid  in  the 
two  cylinders  is  then  made  alike  by  removing  part  of  the 
liquid  from  one  or  other  of  them,  and  the  quantity  of  nitric 
acid  in  the  sample  may  then  be  calculated  in  the  usual 
way. 

Selenious  acid,  as  Lunge  has  already  shown  (Ber.  1887, 
2031  ;  this  Journal,  1887,  679),  has  no  action  on  brucine. 
In  the  presence  of  considerable  quantities  of  iron  salts  the 
test  for  nitric  acid  is  not  quite  so  delicate  because  the  colours 
to  be  compared  are  then  not  quite  alike  in  tint. 

For  the  quantitative  colorimetric  determination  of  nitrous 
acid,  several  reagents  which  have  been  mentioned  by  Griess 
have  been  tried  by  various  chemists.  These  all  depend 
upon  the  formation  of  azo-colouring  matters  with  nitrous 
acid  and  of  course  give  no  reaction  with  nitric  acid.  The 
authors,  in  the  process  they  describe,  have  fallen  back  upon 


the  most  delicate  of  Griess' reagents,  viz.,  the  combination 
of  B-naphthylamine  with  Bulphanilic  acid,  but  they  adopt 
[losvay's  improvement  (Bull. 80c.  Chem.  1889  (3)  2  8.  347) 
of  substituting  acetic  acid  for  hydrochloric  acid  in  the  test. 
On  the  other  hand,  they  keep  the  two  components  mixed 
together  instead  of  separate,  as  prescribed  by  Gries^  and 
IlOBVay.  When  kept  mixed  together,  any  slight  contamina- 
tion by  nitrous  acid  from  the  air  is  at  once  shown  by  a  red 
colour  in  the  liquid,  which  can  be  at  once  removed  by 
shaking  with  zinc  powder  and  filtering.  The  "reagent" 
may  be  kept  unchanged  for  any  length  of  time  in  a  well 
stoppered  bottle.  The  "reagent"  is  made  as  follows: — 
(i-  1  grin,  of  pure  (white)  a-iiaphthylamine  is  dissolved  in 
100  cc.  of  water  by  boiling  for  a  quartet  of  an  hour,  5  cc. 
of  glacial  acetic  acid  or  its  equivalent  of  weaker  acetic  acid 
are  added  and  then  a  solution  of  1  grm.  of  sulphanilic  acid 
in  100  cc.  of  water,  is  mixed  wiih  it.  One  cc.  of  this  solu- 
tion will  indicate  1/1000  mgrm.  of  nitrogen  as  nitrous  acid 
in  100  cc.  of  water  after  standing  10  minutes.  For  making 
the  determination,  the  colour  produced  in  a  sample  is  com- 
pared with  that  of  a  definite  quantity  of  a  standard  solution 
of  sodium  nitrite  in  sulphuric  acid.  This  standard  solution 
is  made  by  dissolving  0-0493  grm.  of  pure  sodium  nitrite 
(=  10  mgins.  X.)  in  100  cc.  of  pure  water  and  adding  90  cc. 
of  pure  sulphuric  acid  to  10  cc.  of  this  solution  ;  a  standard 
solution  is  thus  obtained,  each  cc.  of  which  contains 
1/100  mgrm.  of  nitrogen  as  nitrite. 

Aqueous  solutions  can  be  at  once  tested  with  the  reagent, 
but  the  presence  of  a  small  quantity  of  free  mineral  acid 
delays  the  reaction  and  larger  quantities  prevent  it.  To 
overcome  this  difficulty  in  testing  sulphuric  acid,  a  sufficient 
quantity  of  sodium  acetate  in  a  solid  form  must  be  added  to 
saturate  the  whole  of  the  sulphuric  acid.  In  carrying  out 
the  determination  1  cc.  of  the  "  reagent  "  is  placed  in  each 
of  the  colorimetric  cylinders  together  with  about  40  cc.  of 
water ;  5  grins,  of  solid  sodium  acetate  are  then  added  to 
one  cylinder  and  1  cc.  of  the  standard  solution  of  nitrite  ; 
and  into  the  other  cylinder  1  cc.  of  the  acid  to  be  tested, 
mixed  with  5  grms.  of  sodium  acetate.  The  liquids  are  then 
well  mixed  in  each  cylinder,  and  the  red  colour  produced  in 
each  compared  together. 

With  regard  to  the  time  required  for  the  development  of 
the  colour,  it  was  found  that  usually  they  might  be  com- 
pared at  the  end  of  five  minutes,  but  the  intensity  of  the 
colour  goes  on  increasing  for  several  hours. — H.  S.  P. 


The  Volumetric  Separation  of  Hydroxides,  Carbonates, 
and  Bicarbonatcs.  C.  Kippenberger.  Zeits.  f.  angew. 
Chem.  1894,16,  495— 301. 

The  author  has  examined  the  behaviour  of  a  number  of 
indicators,  such  as  haematoxyiin,  gallien,  and  Poirrier's 
blue,  towards  the  hydroxides  and  carbonates  of  the  alkalis 
and  alkaline  earths,  and  of  magnesia.  The  following  table 
shows  the  colour  changes  which  are  produced  with  these 
bodies : — 


Hydroxide 

Alkaline  carbonate 

„       bicarbonate 

„  earth  carbonate.  ., 
„  „      bicarbonate 

Magnesia  carbonate 

„       bicarbonate 


Haeirat. 

Gallein. 

Alcannin. 

Gent.  Blue. 

Lyons  Blue. 

Poirrier's  Blue. 

Blue 

Blue 

Blue 

Dark  blue 

Ited 

Red 

Red 

Blue,  becoming 
red. 
Red 

Red 

Red 
Blue 

M 

Blue 

Red.  cone.  sol. 

Blue  dil.  sol. 

Blue 

" 

" 

»» 

*J 

» 

a 

II 

» 

» 

H 

J» 

if 

Blue 

Blue 

Blue 

»» 

Red 

■J 

Red 

Red 

Red 

M 

Blue 

M 

Of  these,  the  most  generally  useful  incidators  appear  to 
he  alcannin  and  Lyons  blue,  which  allow  of  an  estimation 
of  a  mixed  carbonate  and  bicarbonate  or  carbonate  and 
hydroxide  in  the  same  manner  as  does  phenolphthalein,  the 
total  alkalinity  being,  of  course,  determined   by  means  of 


an  indicator  of  the  class  of  methyl-orange.  Alcannin  and 
Lyons  blue,  especially  the  former,  are  said  to  give  sharper 
reactions  than  phenolphthalein. — B.  B. 
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Electrolytic  Determination  of  the  Halotjens.     G.  Yortmann. 
Monatsh.  iiir  Chem.  1894,15,  280. 

The  determination  is  carried  out  as  follows: — To  the 
solution  containing  the  iodiue  (solutions  of  Kl  were  used 
for  the  experiments)  a  few  grammes  of  Kochelle  salt  and 
10 — 20  cc.  of  a  10  per  cent,  caustic  soda  solution  are  added. 
The  whole  volume  of  the  solution  is  100 — 150  cc.  The 
cathode  consists  of  a  plate  of  platinum  5  cm.  in  diameter, 
or,  if  the  electrolysis  is  performed  in  a  platinum  vessel,  of 
the  vessel  itself.  For  the  anode  a  plate  of  the  same  size, 
of  pure  silver,  or  of  platinum  covered  with  a  deposit  of 
electrolytic  stiver,  is  used.  An  electromotive  force  of  about 
2  volts,  and  a  current  of  0*03  to  0  07  amperes  is  sufficient. 
The  iodine  separated  out  on  the  silver  plate  unites  with  it, 
forming  a  firmly  adhering  deposit  of  silver  iodide.  The 
complete  separation  of  the  iodine  is  best  obtained  by 
removing  the  silver  plate  after  the  electrolysis  has  gone 
on  for  some  hours,  and  putting  a  fresh  plate  in  its  place 
and  continuing  the  passage  of  the  current  till  the  new  plate 
do  longer  increases  in  weight.  The  plates,  after  removal 
from  the  solution,  are  washed  with  water  and  alcohol,  dried 
over  a  Bunsen  burner,  and  finally  heated  until  the  silver 
iodide  is  partially  melted.  A  small  quantity  of  silver  passes 
into  solution  from  the  silver  anode.  In  order  to  determine 
this,  the  solution  must  be  further  electrolysed  with  a 
platinum  electrode  and  the  increase  in  the  weight  of  the 
cathode  determined.  Anodes  of  pure  silver  gave  the  best 
results.  The  heating  of  the  silver  iodide  to  its  meltiug 
point  is  necessary  in  order  to  decompose  a  small  quantity 
of  silver  peroxide  which  is  formed,  and  the  addition  of  the 
tartrate  and  caustic  soda  to  the  solution  is  needed  to 
obtain  a  sufficiently  adherent  deposit  of  silver  iodide. 
The  silver  iodide  is  easily  reduced  again  to  silver  by- 
using  the  plate  as  cathode  in  a  solution  of  potassium 
cyanide  ;  after  rubbing  off  the  spongy  silver  the  plate  is 
again  ready  for  use.  By  this  method  between  76  "292  and 
76-52  per  cent,  of  iodine  was  found  in  KI,  instead  of 
76-427  per  cent,  calculated. — T.  E. 


The  /Electrolytic  Determinatiom  of  Nickel  and  Cobalt  in 
Ammoniacal  Solution  of  their  Chlorides,  F.  Oettel. 
Zeits.  f.  Eletrotech.  u.  Elektrochem.  1894,6,  192  —  196. 

The  author  has  studied  the  conditions  necesfary  to  be 
observed  in  precipitating  nickel  and  cobalt  in  ammoniacal 
solutions,  especially  in  the  presence  of  ammonium  chloride. 
Jn  testing  for  the  completion  of  the  precipitation  of  nickel 
by  the  addition  to  the  solution  of  a  drop  of  ammonium 
sulphide,  regard  must  be  had  to  the  bulk  of  the  liquid,  which 
should  not  exceed  100  cc.  When  a  larger  volume  is  nsed, 
ammonium  thiocarbonate  may  be  substituted  for  the 
sulphide,  although  even  then  1  mgrm.  of  nickel  is  the 
smallest  quantity  that  can  be  detected  in  200  cc.  of  the 
solution.  As  the  result  of  a  series  of  experimenta  with 
varying  proportions  of  ammonium  chloride  and  free 
ammonia,  the  author  arrived  at  the  conclusion  that  at  least 
10  per  cent,  by  volume  of  ammonia,  of  sp.  gr.  o  !i2,  should 
l>e  present  to  prevent  the  precipitation  of  nickel  oxide. 
The  quantity  of  ammonium  chloride  used  ha-  but  little 
influence,  provided  that  sufficient  he  present  to  ensure  the 
format  ion  of  the  double  chloride  of  ammonium  and  nickel. 
The  current  density  may  vary  between  0"2  and  01 
amp<  re  p«t  100  sq.  cm.  If  allowed  to  fall  below  this  mini- 
mum, the  deposition  of  nickel  is  much  delayed,  while  to 
fTfroori  the  maximum  quoted,  is  only  advisable  when  especial 

i    for   rapidity    cxr-ts.       'I  here    appears    to    he    DO   upper 

limit  to  the  concentration  of  the  solution  which  may  he  used. 
The  presence   of  nitric  acid   or  ammonium  nitrate  greatly 

hinders  the  precipitation  and    the  solution    should    then  lore 

he  freed  therefrom  before  the  electrolysis  ii  begun. 

With  regard  to  cobalt,  its  precipitation  is  less  easily 
eoadoeted  than  thai  of  iriekel.  \  higher  correal  density  i-. 
required,  e >/.,  0  I  0* 5 am pero  per  sq.  cm  The  quantity  of 
asasBoniom  chloride  pr<  i<  nt  must  be  al  least  f"ur  times  the 

weight  ot  the  eoball  ;   an    I  M  high  an  thirty  tine  s  the 

we;/  •  harmful     'I  h«-  liquid  ibould  contain  about  : 

iti  volume  of  frei •  arntnoira  (sp.  gr    0*92). 


I  he  concentration  of  tho  solution   should  be  adjusted  so 
that   100  cc.  of  the  liquid  do  not  contain  more  than  0 •  25 

gnu.  of  cobalt.  It  is  true  both  of  nickel  and  cobalt  that 
the  last  trace — 1  mgrm.  or  under — is  separated  slowly  and 
with  difficulty,  a  circumstance  of  little  importance  iu  most 
technical  determinations.— -B.  15. 


The    Determination   of  Manganese,    Magnesium,     Zinc, 
Cobalt,    and    Nickel    by    Means    of    Classen's     Oxalate 
Method.     G.   Nass.     Zeits.    f.  augew.    Cheni.    159  1,   16 
508—509. 

The  method  in  question,  as  originally  prescribed  for  the 
determination  of  manganese,  is  carried  out  by  precipitating 
the  manganese  salt  with  neutral  potassium  oxalate,  dis- 
solving the  precipitate  in  excess  of  the  reagent,  heating  the 
solution  to  boiling,  and  adding  strong  acetic  acid  until  the 
precipitation  of  manganous  oxalate  is  complete.  The  pre- 
cipitate, after  standing  for  six  hours  at  50°  C,  is  filtered, 
washed  with  a  mixture  of  equal  volumes  of  strong  acetic 
acid,  alcohol,  and  water,  ignited,  and  weighed  as  Mn,()4, 
The  author  has  critically  examined  this  method,  and  finds  it 
useless  for  all  the  metals  mentioned  in  the  title  of  this 
abstract  with  the  exception  of  zinc  and  magnesium.  As 
the  standard  methods  for  the  determination  of  these  metals 
are  satisfactory  and  simpler  of  execution  than  the  oxalate 
process,  the  author  does  not  anticipate  an  extended  use  for 
Classen's  method. — B.  B. 


Quantitative  Analysis  of  the  lltary  Metals  by   Titration 
with  Sodium  Sulphide.    G.  Neumann.  Monatsch. f.  Chem. 

15,  1894,  495. 

Thk  fact  of  most  of  the  heavy  metals  being  quantitatively 
precipitated  from  their  solutions  by   sodium   sulphide,  can 
be  utilised  for  their  volumetric  estimation  by  employing  an 
excess  of  sulphide  for  precipitation  and  titrating  back   the 
excess.  This  latter  operation  cannot  be  performed  acidimetri- 
cally,  owing  to  the  destructive  action  of  sodium  sulphide  and 
sulphuretted  hydrogen  upon  the  indicators.    The  method  is, 
therefore,  carried  out  in  this  manner,  that,  after  the  pre- 
cipitation of  the  metal,  a  certain   quantity  of  a  20  per  cent, 
solution  of  sodium  chloride  is  added,  to  assist  the  settling  of 
the  precipitate,   then   the   whole   is   made  up   to   a  definite 
volume  with  water.      The  liquid  is  then   quickly  separated 
from  the  solid  part  by  filtration   through  a   dry   filter.     An 
aliquot  portion  of  the  filtrate  is  next  boiled  with  an  excess  of 
■jV  normal  solution  of  sulphuric   acid   until   every  trace  of 
sulphuretted  hydrogen  has  disappeared.     Then  the  excess  of 
sulphuric  acid  is   titrated  back   in   the   usual   manner,   and 
from  the  result,  the  quantity  of  sodium  sulphide  used  for  the 
precipitation  can  now  be  calculated.     The  sodium   sulphide 
solution  is  standardised  in  the  same  manner,  by  first  boilin"- 
a  definite  qnanity  of  it  with  an  excess  of  ^-normal  H..SO.,, 
and  titrating  back  with  /.--normal  KHO.       This  method,  of 
course,  I-  not  applicable   if  the  solutions  contain   any  free 
acid.     Solutions   of  chlorides   containing   free   hydrochloric 
are  first  evaporated  on  the  water-bath,  the  residue  moistened 
with  alcohol,  atid  again  evaporated  to  dryness.      Sulphates 
are  first  converted  into  chlorides  by  treatment   with   barium 
chloride  and  hydrochloric  acid,  and  the  solutions  so  obtained 
are  treated  as  before  described  for  the  removal   of   the  free 
hydrochloric  acid.      Nitrates   are   twice  evaporated    to   dr\ 
ness    with    concentrated    hydrochloric    acid,    excess   of  the 
latter  being  finally  removed  in  the  above-mentioned  manner. 

From  a  great  number  of  analyses,  ihis  method  appears  to 

give  uniformly  good  results.— ('.  ().  W. 


/  limation  of  Phosphorii  dt  i<l  .../»/</.  in  Citrate  Solution 
in  Thomas'  Shu/  and  Mineral  Phosphates.  I'.  Wagner, 
(hem.  /..it.  1894,18,  1 158  1154, 
!  s  a  ncent  work  ( I  >u  ngungsfragen,  Berlin,  1894)  the  author 
has  reeomnu  ndi  d  the  estimation  of  the  degree  of  solubility 
of  phosphate  materials  In  acid  ammonium  citrate  solution 

I    valuation    test    lor    these     Substance!    as    well     as    one 
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u  rrtoa  to  detMl  adult 

two  mi  thoda  of  carrying   out    thin   U  at     The   Bret 
v.,iui-  io  !"■''•  ■  with  agricultural  experiments, 

l„, t  the  set  ond  i    I  immended  foi  ;  purposes 

1  .  in simple  ol  the  i  iro 

Method  I.  -The  phosphoric   acid  Boluble  in  citrate  solu- 
■  mated  by  allowing  th(  Iverised  phospbatic 

matai  main  in  conl  ammonium  citrate 

•olutioo  containing  an  amounl  ric  acid  corre- 

,sith  the  basicitj  ol  the  phospbatic  material.  The 
basicity  of  the  phospbatio  material  is  estimated  bj  introduc- 
ing S  grms.  of  the  sample  in  fine  powder  into  a  half  litre 
flask,  and  then  filling  the  flask  np  to  the  containing  mark 
uj(l,  |  p,.r  ,.,.ui.  citnc-  acid  solution.  The  mixture  is 
.  .1  n,  n  shaking  apparatus  for  half  an  hour  and  then 

filtered.  50  cc.  of  the  filtrate  are  titrated  with  "  caustic 
soda  and  phenolphthaleln.  5  grms.  of  the  phospbatic 
material  are  now  introduced  into  a  half  litre  flask  together 
with  about  200  cc.  of  water  ;  after  this  the  quantity  of 
.,  j„  i  cent,  citric  acid  solution,  calculated  from  the  basicity 
experiment,  is  added  together  with  200  cc.  of  ammonium 
citrate  solution  (see  below  >  and  water  as  far  as  the  contain- 
ing mark.  The  mixture  is  shaken  for  half  an  hour  and 
filtered;  50  cc.  of  the  filtrate  are  treated  with  100  cc.  of 
molybdenum  solution  (see  below),  warmed  to  about  SO  ( '., 
and",  after  cooling,  filtered.  The  molybdenum  precipitate 
is  treated  in  the  known  manner. 

Method  11  In  this  no  regard  is  paid  to  the  basicity  of 
the  substance  under  investigation.  5  grms.  of  the  finely- 
pulverised  phospbatic  material  is  introduced  into  a  half-litre 
flask,  200  ce.  of  water  added,  and  subsequently  200  cc.  of 
acid  ammonium  citrate  solution  II.  (see  below),  it  is  then 
made  ii|>  to  the  containing  mark  with  water.  The  mixture 
is  shaken  tor  half  an  hour  and  the  filtrate  treated  in  the 
manner  described. 

Preparation  of  Solutions. — The  acid  ammonium  citrate 
solution  used  in  method  I.  contains  exactly  160  grms.  of 
citric  acid  and  26  grms.  of  nitrogen  as  ammonia  ]i"r  litre. 
Its  tit  re  is  established  by  analysis.  The  solution  used  for 
method  II.  contains  150  grms.  of  citric  acid  and  2:!  guns. 
of  nitrogen  as  ammonia  per  litre. 

Molybdenum  Solution. — 125  grms.  of  molybdic  oxide  are 
dissolved  in  2'  per  cent,  ammonia,  avoiding  a  large  excess 
of  the  solvent.'and,  after  adding  400  grms.  of  ammonium 
nitrate,  the  solution  is  diluted  to  1  litre,  and  poured  into 
1  litre  of  nitric  acid  of  sp.gr.  I  "19.  After  remaining  for 
24  hours  at  85°  C.  the  reagent  is  filtered. — A.  1!.  L. 


The  Direct  Estimation  of  Citrate  Soluble  Phosphoric  Acid. 

B.  B.  Boss.  .1.  Amor.'  Chem.  Soc.  1894,  16,  304—308. 
Tiik  estimation  of  the  citrate-soluble  phosphoric  acid  by 
the  molybdate  method  would  save  much  time  as  compared 
with  the  present  process,  but  the  presence  of  citric  acid 
causes  difficulty.  Its  removal  by  precipitation,  hot,  as 
calcium  citrate  has  proved  unsuccessful  owing  to  the  co- 
precipitation  of  a  trace  of  calcium  phosphate.  Kuntze 
(Zeits.  f.  lliibenzuck.  1892,  860)  has  tried  wet  oxidation 
methods,  and  the  author  now  finds  that  the  best  results  are 
obtained  through  the  use  of  the  Kjeldahl  digestion  process. 
The  sample  is  digested  for  half  an  hour  with  100  cc.  of 
citrate  solution,  which  is  then  filtered  into  a  dry  burette  ; 
25  cc.  of  the  filtered  liquid  is  run  into  a  250  or  300  cc. 
flask:  15  cc.  of  strong  sulphuric  acid  is  added,  and  the 
mixture  is  boiled  over  a  moderately  brisk  flame,  the  flask 
being  supported  on  wire  gauze.  In  about  eight  minutes  it 
will  have  become  concentrated,  and  will  begin  to  darken 
and  to  froth,  but  not  dangerously  unless  the  flame  be  too 
high  or  too  low  ;  about  three  or  four  minutes  later  it  will 
appear  quite  black  and  tranquil,  when  1  grm.  of  mercury  or 
of  mercuric  oxide  should  be  added  and  the  digestion  con- 
tinued over  a  high  flame.  Within  from  25  to  30  minutes 
from  the  start  a  clear  and  almost  colourless  liquid  is 
obtained,  which  is  cooled  and,  the  solution  having  been 
washed  into  a  beaker,  is  mixed  with  a  slight  excess  of 
ammonia,  acidified  with  nitric  acid,  and  precipitated  as 
usual  in  the  molybdate  process  in  presence  of  ammonium 
nitrate.     When   50  cc.   are    operated  upon   (equivalent   to 


1  grm.  ot  sample)  only  10  CC.  of  sulphuric  acid  is  fust 
added,  and  tin-  flask  used  is  larger  ;  as  soon  as  blackening  has 
Commenced  and  foaming  is  in  progress,  the  flame  is 
removed,  another  15  ce.  of  sulphuric  acid  is  introduced, 
tin'  tlask  is  again  heated  over  a  low  flame  for  two  or  three 
minutes,   and    then    the    mercuric   o\ide    is    added  and     the 

operation  completed.     Besnlts  quoted  are  good.     Potassium 

nitrate  cannot  conveniently  he  employed  in  lieu  of  mercuric 
oxide,  as  several  auditions  of  the  saltan  required  and  the 
time  required  is  lengthened,  (lunning's  modification  of  the 
Kjeldahl  process  is  also  objectionable  by  reason  of  much 
frothing.— W.  <•■  M. 


Examination   »/'    White    Lead   in    (Jit.      \i.   Hefelmann. 

I'iiarm.  Central-II.,  N.F.  1894,  15,  31  I. 

Win  ik  had  in  oil  is  often  adulterated  with  chalk  and 
powdered  heavy  spar,  and  is  best  examined  in  the  following 
manner  :  — 

Five  in  ins.  are  dissolved  in  a  deep  porcelain  basin, 
covered  with  a  watch  glass,  in  the  smallest  possible  quantity 
of  very  dilute  nitric  acid,  finally  with  the  help  of  a  gentle 
heat.  The  oil  which  separates  swims  on  the  surface. 
The  whole  is  then  filtered  through  a  wet  filter,  washed  with 
boiling  water  until  all  the  lead  is  removed  when  the  oil  and 
any  lead  sulphate,  alumina,  gypsum,  and  heavy  spar, 
remain  behind  on  the  filter.  In  order  to  estimate  the 
lead  sulphate,  the  residue  is  extracted  with  a  warm  con- 
centrated solution  of  ammonium  tartrate  or  acetate  until 
the  lead  reaction  disappears;  the  filtrate  is  then  evaporate, 
in  a  weighed  porcelain  crucible,  and  after  the  addition  of 
a  few  drops  of  sulphuric  acid  to  regenerate  the  lead 
sulphate  it  is  ignited  and  weighed. 

The  gypsum  is  extracted  from  the  residue,  freed  from 
lead  sulphate  with  the  smallest  possible  quantity  of  hot 
nitric  acid  (sp.  gr.  1*2)  evaporated  in  a  platinum  crucible, 
ignited  and  weighed.  The  residue  insoluble  in  nitric 
acid  can  only  contain  sand,  alumina,  and  heavy  spar 
and  is  ignited  and  weighed.  It  is  then  fused  with  the 
carbonates  of  potassium  and  sodium,  dissolved  and  filtered. 
From  the  filtrate,  after  acidifying  with  hydrochloric  acid 
and  boiling  off  the  carbonic  acid,  the  sulphuric  acid  is 
precipitated  with  barium  chloride.  The  total  weight  of  the 
ignited  residue  minus  the  weight  of  barium  sulphate 
represents  the  sand  and  alumina. 

Estimation  of  tin  Lime. — The  first  nitric  acid  solution 
(filtrate)  is  concentrated,  nearly  neutralised  with  ammonia 
in  a  200  cc.  flask  and  sufficient  25  per  cent,  hydrochloric 
acid  added  in  order  that  the  whole  liquid  may  contain 
about  10  per  cent.,  of  free  hydrochloric  acid.  On  cooling 
to  the  ordinary  temperature  almost  all  the  lead  separates 
as  chloride.  The  flask  is  then  filled  to  the  mark  with 
10  per  cent,  hydrochloric  acid,  violently  shaken  several 
times,  allowed  to  settle  and  50  or  100  cc.  of  the  clear 
liquid  removed  with  a  pipette.  This  is  neutralised  with 
ammonia  and  a  few  drops  of  ammonium  sulphide  added 
to  remove  any  lead  that  may  be  present.  After  filtration 
the  lime  is  determined  as  calcium  oxalate  in  the  filtrate. 

—J.  S. 


Chemical  Constitution  of  Basic  Slag  and  the  Determina- 
tion of  its  relative  M  anuria/  Value.  P.Wagner.  Chem. 
Zeit.  18,  1933—1935. 

The  citrate-solubility  of  basic  slag  does  not  depend,  as 
Hoyermann  states  (preceding  abstract),  on  the  smallness 
of  the  amount  of  free  lime  present ;  there  seems  to  be  no 
definite  relation  between  the  solubility  and  amount  of  lime. 
The  increased  solubility  of  the  slag  after  fusion  with  sand 
depends  on  the  production  of  a  readily  decomposed  lime 
silicate  phosphate. 

To  determine  the  citrate  solubility  of  the  slag  5  grins, 
are  shaken  for  30  minutes  with  water  (200  cc.)  and  citrate 
solution  (200  cc.)  ;  it  is  at  once  filtered.  50  cc.  of  the 
filtrate  are  treated  with  molybdate  solution  (100  cc),  heated 
at  .so  C,  cooled,  and  filtered.  The  precipitate  in  dissolved 
in  ammonia  and  precipitated  with  magnesia  mixture, 
filtered  after  two  hours,  washed  with  2  per  cent,   ammonia, 
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dried,    aud    ignited.       The    solutions     are      prepared    as 
follows  :  — 

1.  Ammonium  Citrate. — Citric  acid  (1,500  firms.)  is  dis- 
solved in  about  2  litres  of  water  and  3- 5  litres  of  8  percent, 
ammonia,  the  whole,  when  cold,  being  made  up  to  8  litres. 
25  ce.  of  this  solution  is  diluted  to  250  ce.,  and  the  ammonia 
determined  by  distillation  with  magnesia.  Water  and 
ammonia  of  known  strength  arc  then  added  in  the  amounts 
necessary  to  obtain  10  litres  of  solution  containing  citric 
acid  (1,500  grms.),  ammonia  (279-3  grms.  Nil.). 

2.  Molybdate  Solution. — Molybdic  acid  (125  grins.)  is 
dissolved  in  2-5  per  cent,  ammonia,  avoiding  a  great 
excess.  Ammonium  nitrate  (40i >  grms.)  is  added,  the 
whole  diluted  to  1  litre,  and  mixed  with  nitric  acid 
(sp.  gr.  1*19,  1  litre).  After  being  kept  at  35°  for  a  day 
it  is  filtered. 

3.  Maynenia  Mixture. — Magnesium  chloride  (1 10  grms.) 
and  ammonium  chloride  (140  grms.)  in  8  per  cent,  ammonia 
(700  cc.)  and  water  (13  en.).  After  some  days  the  solution 
is  filtered.— X.  H.  J.  M. 


The  Determination  of  Nitrates  in  Potable  Water  by  the 
Phenolsulphonic  Acid  Process.  A.  H.  Gill.  Tech. 
Quarterly  7,  1894,  55—62. 

This  process  originated  with  Sprengel  (Annalenl21,  188)  ; 
was  again  described  by  Grandval  and  Lajoux  (Compt. 
rend.  101,  62)  ;  since  when  it  has  been  referred  to  by  Fox 
(Tech  Quart.  1,  1),  Lindo  (Chem.  News.  58,  1,  15,  28), 
Rideal  (Chem.  Sews.  60,  261),  Johnson  (Chem.  News.  61, 
IS),  Smith  (Analyst  10,  199  and  12,  152;  also  this 
Journal,  1887,  679),  Bartram  (this  Journal,  1891,  951), 
and  Hazen  and  Clark  (Jour.  Analytical  and  Applied 
Chemistry,  5,  !)•  Recent  criticisms  show  that  the  con- 
ditions for  its  successful  working  have  not  been  fully 
understood,  and  as  the  process  is  so  very  simple  and  rapid, 
the  author  was  led  to  study  it  further  in  order  to  determine 
the  conditions  necessary  for  success. 

The  phenolsulphonic  acid  used  should  be  the  pure  di~ 
sulphonic  acid  C6H:i(OH)(SO:iH).,,  which,  with  nitric  acid, 
gives  picric  acid  even  in  the  cold  (Kekule.  Lehrbuch,  III., 
236).  To  prepare  it,  3  grms.  of  pure  phenol  and  .57  grms. 
(20*1  cc.)  of  pure  sulphuric  acid  of  1'84  sp.  gr.  are  mixed 
in  a  flask  and  heated  for  six  hours  to  100°  in  a  water  bath. 
The  acid,  as  thus  prepared,  may  crystallise  out  on  standing, 
but  may  be  brought  into  solution  again  by  reheating  for  a 
short  time. 

The  method. — The  author  takes  1  or  2  cc.  of  the  water 
(diluted  if  necessary),  containing  about  0*0007  m<;rm.  of 
nitrogen  U  nitrate,  and  rapidly  evaporates  over  a  steam 
bath,  in  a  2£  inch  porcelain  dish,  the  dish  being  removed  as 
SOOn  as  dry,  or,  preferably,  when  ju-t  a  drop  remain-. 
With  "ground  waters,"  10  cc.  of  a  portion  which  has  been 
decolourised  by  alumina  in  the  cold  are  evaporated.  The 
residue  is  treated  in  the  dish  with  enough  of  the  acid  to 
cover  it,  10  drop-  (  0*5  CC.)  being  usually  sufficient,  and 
by  stirring  with  a  gla--  rod  every  part  of  the  residue  i- 
rnoistened.  Seven  cc.  of  water  are  added  and  stirred,  and 
then  '■',  eft  of  ammonia  solution  (no  strength  Stated,  but 
excess)  and  the  solution  again  stirred.  The  colour  is  com 
pared  with  the  standard,  either  in  a  similar  dish,  or  both 
are  poured  into  tubes  If  inch  deep  and  \  inch  internal 
diameter. 

The  standard  solution  of  potassium  nitrate  is  made  by 
720  gnn-.  KXO,  in  water,  dilating  to  I  litre, 
10   CC.   in    vatvA   over    sulphuric   acid,  treating 

the  residue  writh  phenolsulphonic  acid,  as  above,  and  diluting 

to  1  litre.  One  CC.  of  this  solution  contains  o-  OOI  nigriii. 
nitrogen.  A  measured  volume  of  it  is  marie  alkaline  with 
ammonia  as  required. 

The  aothoi  concludes  from  his  experiments  that: — 

I .  The  i  ilphonic  acid  givi     tin-  best  results. 

;>.  No  ad  ined   by  treating  the  water  residue 

with  the  acid  at.  100  trengel  directs;  equally  good 

ret ults  are  obtained  in  the  cold)  bul  if  the  temperature  be  i 
as  low  a-  o  ,  decidedly  low  results  are  obtained. 

The  amount  of  acid  used   makes  very  little  difference 
so  long  as  there  is  enoa 

i     r  ,  oration,  w  hich 

mi  ili«  '  vaporatioa  take  plm  e  in  i  a*  uo  ovt  i     ulphui  it 


acid,  or  rapidly  in  an  open  dish  at  100°  ;  slower  evaporation, 
at  65°,  caused  more  loss,  and  the  dry  residues,  if  further 
heated,  lose  nitrogen.  The  addition  of  sodium  carbonate 
does  not  prevent  the  loss. 

5.  Chlorine  does  not  interfere  if  less  than  two  parts  per 
100,000  be  present;  if  more  be  present,  evaporation  should 
be  conducted  in  vacuo  ;  but  if  the  chlorine  exceed  seven 
parts  per  100,000  it  should  be  removed  by  pure  silver 
sulphate  before  evaporation. 

(>.  In  comparing  the  colours  the  most  accurate  estimations 
are  made  when  the  intensity  of  the  colour  does  not  exceed 
that  produced  by  1  cc.  of  a  water  containing  about  0  05 
parts  nitrogen  per  100,000.  The  colour  produced  byO-K) 
part  per  100,000  is  very  difficult  to  match  accurately. 

7.  The  process  does  not  estimate  the  nitrogen  as  nitrite, 
as  the  action   of   nitrous  acid  results  in  the   formation   of 
nitrosophenol  C6H4(NO)(OH),  which  is  colourless  in  dilute 
solutions. — L.  A. 


New  Method  of  Estimating  Carbon  Dioxide  in  the  Air. 
F.  Kratschmer  and  E.  Wiener.  Monatsh.  f.  Chem.  15 
429—  432.  ' 

In  this  preliminary  note  the  authors  publish  the  outlines  of 
a  new  method  for  estimating  the  amount  of  carbon  dioxide 
in  the  air.  which  is  based  on  the  fact  that  a  solution  of 
potassium  or  sodium  carbonate,  coloured  with  phenol- 
phthalein,  reacts  acid  when  exactly  one-half  of  the  alkaline 
carbonate  has  been  decomposed  by  the  addition  of  standard 
sulphuric  acid.  It  is  imperative,  however,  that  the  titration 
be  conducted  at  the  ordinary  temperature,  as  on  continued 
boiling  the  alkaline  bicarbonate  which  is  at  first  formed  is 
decomposed,  and  it  then  becomes  necessary  to  add  the 
theoretical  amount  of  sulphuric  acid  in  order  to  produce 
an  acid  reaction.  The  equation  representing  the  first 
reaction  is — 

2Na.,COa  +  H;S04  =  2NaHC03  +  Na2S04 

or  on  continued  boiling — 

2Na  HC03  +  ILS04  =  2C02  +  H.,0  +  Na3S<  >, 

Caustic  alkali  prepared  in  the  ordinary  way  contains  a 
certain  amount  of  carbonate,  which  can  be  very  accurately 
estimated  by  this  method. 

A  bottle  containing  a  known  volume  of  the  air  to  be 
examined  is  taken,  and  into  it  are  introduced  100 — 200  cc. 
of  a  dilute  solution  of  caustic  alkali,  which  has  been  titrated 
immediately  before  the  experiment  with  standard  sulphuric 
acid  of  such  a  strength  that  1  cc.  corresponds  exactly  to 
1  mgrm.  of  carbon  dioxide.  It  is  also  advisable  to  intro- 
duce some  broken  glass  or  glass  beads  in  order  to  increase 
the  surface  of  liquid  in  contact  with  the  air  on  shaking. 
After  shaking  the  closed  bottle  for  about  half  an  hour,  the 
carbon  dioxide  is  completely  absorbed,  and  it  is  then  only 
wary  to  add  a  few  drops  of  phenolphthalein  solution, 
and  titrate  with  the  standard  sulphuric  aeid  until  the  colour 
disappeai 

[fa  CC.  of  the  sulphuric  acid  is  the  titre  of  an  equal 
quantity  of  the  cau-tic  alkali  before  the  absorption  of  the 
carbon  dioxide,  and  b  ce.  the  titre  afterwards,  then 
(n  -  b)  x  2  represents    the   amount   of   carbon  dioxide   in 

mgrm's.  contained  in  t In*  volume  of  air  used. — I.  s. 


Loss  of  Gold  and  Silver   during    3cor\flcation    Assay. 
W.  P.  Mason  and  J.  w.  Bowman.    J.  Amer.  Chem.  Soc 

I-'M,  16,  313. 

See  under  X.,  page  39. 


( 'ream  of  Tartar  Substitutes,  their  Clu  mistry,  ami  Analysis. 

W.  E.   \V;ii| 11.      .].   Amir.  ('hem.  Soc.    1894,  16,  333. 

Set  under  XX.,  page  61. 


Glycerophoxphates  and  Tests  for  Same.     A.  Petri  and 

M.  Polonowsky.    Chem.  Zeit.  18,  1192. 

See  miller  XX.,  page  C"0. 
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ORG  \\/<     (  HEMISTRY.— QUALITATIVE. 

Detection  of  Artificial  and  Natural  Colouring  Matin*  on 
the    Fibre.      A    Lebne    and     \.    Busterbolz.      Barber 

Zeitung,  If- 91,  </  .*(■</. 
Btbbi  •  t \ •  ■  <>r  colourist  baa  frequently  to  decide  the 
question  at  to  what  djeatufl  baa  been  used  to  produce  the 
colour  «f  a  (riven  dyed  or  printed  textile  fabric.  After  he 
baa  acquired  this  knowledge,  the  problem  of  the  production 
of  ii  shade  of  equal  value,  fastness,  and  beauty  is  much 
simplified. 

In  the  veai  Is" »  a  small  work  was  published  (in  Ocrraan) 
by  W. Stein  under  the  tic!.-  of  "The  Testing  of  Textile 
Colour*  iiml  Dyeing  Materials,"  which  comprised  an  intro- 
duction to  the  detection  and  valuation  of  dyestuflfs  as  well 
:is  to  the  determination  of  their  fastness  This  work  is  now 
quite  obsolete  ;  for  in  the  place  of  many  natural  dyestuffs, 
which  played  an  important  rule  in  the  year  1874,  artificial 
colouring  matters  have  been  introduced. 

Hummel  ("  The  Dyeing  of  Textile  Fabrics  ")  and  Lepetit 
(Zeits.  angew.  Chem.  1888,  Heft  19)  have  published  tables 
for  the  qualitative  detection  of  dyes  on  the  fibre. 

The  present  authors  have  constructed  new  and  compre- 
hensive tables  for  the  detection  on  the  fibre  of  the  dyes  at 
present  used'  they  have  made  use  of  the  facts  already 
ascertained,  adding  to  them  such  extensions  as  were  neces- 
sary.  The  attempt  has  been  made  to  do  this  in  Buch 
:i  way  that  the  table-  shall  he  accessible  to  the  colorist  who 
possesses  no  chemical  knowledge.     (See  pages  "3  to  76.) 

As  a  rule,  therefore,  only  such  methods  will  be  adopted 
for  the  investigation  of  the  dyes  which  can  be  carried  out 
with  the  simplest  means  as  quickly  and  with  as  much 
certainty  as  possible.  The  reactions  are  described  in  great 
detail  in  order  to  avoid  misunderstanding. 

As  the  same  dyestuff  is  frequently  sent  into  commerce 
under  a  variety  of  names,  these  names  will  be  given  together 
with  those  of  the  colour  manufacturer.  With  the  permission 
of  Dr.  G.  Schultz,  the  authors  have  followed  the  plan 
adopted  in  the  well  known  tables  (Systematic  Survey  of  the 
Organic  Colouring  Matters.  Translated  and  edited  by 
A.  G.  Green,  1894),  and  the  under-mentioned  abbreviations 
are  made  use  of: — 

f  A.]       =    Actiengesellachalt  fur  Anilinfabrikation  in  Berlin. 
rB.1       =    Badiscbe  Anilin— und  Sodafabrik  in    Ludwigshafen 
a  Rh. 
[B.S.S.]    =    Brooke,  Simpson,  and  Spiller. 
[Bi.]       =    ActiengeseHschaft   fur   chemischfi  Industrie    (vorm. 

Bindschedler  und  Busch)  in  Basel. 
[By.]       =     Farbenfabrikcn  vorm.  F.  Bayer  und  Co.  in  Klberfeld. 
[C..1        =     L.  Cassella  und  Co.  in  Frankfurt  a  If. 
[CI.  Co.]  =    Clayton  Aniline  Co. 

[D.]       =     Dahl  und  Co.  in  Barnun. 
[D.H.]      =     L.  Durant  und  Huirui  nin  in  Basel. 
[F.]      =    A.  Fiscbesser  in  Lutterbach  i.  Elsasa. 
[K.]      =    Kalle  und  Co.  in  Biebrich  a  Eb. 
[L.]      =    A.  Leonbardt  and  Co.  in  afublheim  in  Hesseu. 
[M.]      =     Efcrbwerke  vorm.    Meister    Lucius  und  Briining  iu 

Hocbst  a  M. 
[Mo.]      =     P.  Monr.et  und  Co.  in  La  Plaine  bei  Genf. 

.V]      =     Farbwerke  Griesbeim  :>  M.  (W.  Noetzel  und  Co.) 
[O.]        =     K.Oeb'ier  ill  OlTenbacli  a  M. 

[P.]       =    Soeicte  Anonyme  des  matieres  colorantes  et  produite 

chimiqueade  St.  Denis,  Paris   Poirrier). 
[R.H.]    =    Bead,  Holliday,  and  Sons. 
[Sen.]    =    The  ScbdUkopf  Aniline  and  (hem.  Co.,  Buffalo,  U.S.  A. 

The  single  dyes  are  marked  ■'  Animal  fibre  "  or  "  Vege- 
table fibre  "  to  denote  their  principal  application.  Later, 
however,  further  tables  will  follow  in  which,  for  example, 
the  most  important  yellow  dyes  are  inserted,  that  are 
employed  for  cotton,  jute,  and  linen,  &c,  and  also  the 
yellow  dyes  used  in  fast  wool  dyeing,  and  so  on.  Also 
later,  the  detection  of  several  dyes  in  the  presence  of  one 
another,  so  far  as  this  can  be  accomplished  with  certainty, 
will  be  dealt  with. 

The  dyes  are  arranged  according  to  the  shades  for  which 
they  principally  serve,  this  being  the  most  convenient 
arrangement  for  the  dyer  and  colori-t 


Reagents  Employed. 
Concentrated  hydrochloric  acid.  =    21°B. 

Dilute  hydrochloric  acid «  J  '  *%J}  2V  B-  to  »  P"**-0' 

Concentrated  nitrio  acid -     Bp.gr.  1*40. 

Dilute  nitric  acid (]  ^.'at.-r  *r' 1'1"  t0  ■  ,,!l,',s 

Concentrated  sulphuric  acid —  =    66    B. 

Dilute  sulphuric  acid [:  gg*  ,;'r  J<-  '"  B  "arU o( 

<  oucentrated  Boda-lye -    88    B. 

Dilute aoda-lye =  p pwtof  88° B.  to  10  parte  of 

Ammonia =  Bp.gr.  0*960. 

\l<-'>li'.| ;«;  ]„-r  cent. 

Stannous  chloride  and  concen-)  p„.,„i™.(„„f„  „i 

trated  hydrochloric  acid.         I  Equal  parte  of  each. 

( .")  B.  Prepared  by  nentrallaing 

Ammonium  acetate =  5     ammonia  with  pure  acetic 

j     acid     and      diluting     with 
K    water  to  6°  B. 

Modus  operandi. — The  tests  with  concentrated  acids  and 
alkali  are  best  made  in  small  watch-glasses,  which  are 
placed  upon  white  paper  in  order  that  the  alterations  in 
colour  may  he  readily  observed.  Concentrated  acids  may 
be  conveniently  dropped  upon  the  fibre  from  small 
dropping-bottles,  Mich  as  can  be  obtained  at  all  pharmacists, 
only  sufficient  being  dropped  upon  the  fibre  to  completely 
cover  it.  The  testis  allowed  to  remain  for  4 — 5  minutes,  and 
then  the  watch-glass  is  cautiously  heated  over  a  very  small 
flame.  The  liquid  should  not  be  boiled.  After  again  remain- 
ing for  some  minutes  water  is  added.  All  other  reactions 
are  performed  in  test  tubes,  thus  :—  After  introducing  the 
coloured  fibre  the  reagent  is  poured  upon  it,  and  some  time 
allowed  to  elapse;  it  is  then  heated  below  the  boiling-point, 
the  action  noted,  and  the  liquid  finally  boiled.  The  solution 
i»  decanted  and  tested  with  alkali  or  acid.  After  testing 
the  fibre  with  concentrated  hydrochloric  or  sulphuric  acid, 
it  is  rinsed  with  water,  and  examined  to  ascertain  whether 
the  original  colour  is  restored. — A.  R.  L. 


Detection  of  Ground  Wood-pulp  in  Paper.     F.  Woleskv. 
Ber.  Osterr.  Ges.  z.  Finder,  d.  Chem.  Ind.  1894,  16,  119. 

The  author  recommends  for  detecting  ground  wood  (wood- 
meal)  in  paper,  a  solution  of  1  grm.  of  diphenylamine  in  50  cc. 
of  alcohol  and  5  to  6  cc.  of  concentrated  sulphuric  or  hydro- 
chloric acid.  According  to  the  quantity  of  wood  present  a 
more  or  less  orange  colour  is  produced,  specially  distinct 
after  drying. — S.  P.  E. 

Reactions  of  Acetanilide  similar  to  those  of  the  Alkaloids. 
E.  Schar.    Arch.  Pharm.  1894,  232,  249. 

Tafki.  described  certain  reactions  of  anilides,  for  example 
of  acetanilide  in  contact  with  sulphuric  acid  and  chromates 
or  with  sulphuric  acid  and  peroxide  of  lead,  which  are  closely 
allied  to  the  strychnine  reactions.  Fliickiger  also  noticed 
that  acetanilide  gave  a  reaction  similar  to  the  morphine 
reaction  with  sulphuric  acid  containing  nitric  acid.  The 
author  has  further  investigated  and  compared  these  and 
other  reactions  of  strychnine  and  morphine  with  the  following 
results: — 1.  As  regards  the  strychnine  reaction  there  are 
two  important  differences.  In  the  first  place  the  initial 
coloration  with  acetanilide  is  not  the  well-known  bluish 
colour  resembling  methyl  violet,  but  rather  a  blood-purple- 
red  coloration.  In  the  second  place  various  oxidising  agents 
produce  in  the  colour  reactions  of  strychnine  a  gradual 
change  from  deep  violet  to  cherry  red,  purple  red,  blood  red, 
ami  finally  to  yellowish  red,  whilst  in  the  case  of  acetanilide 
a  very  rapid  change  from  purple  or  violet-red  coloration  to 
dirty  bluish-green,  usually  olive  green  or  brownish  green,  is 
to  be  noticed.  2.  As  regards  the  morphine  reaction  the 
chief  point  of  disagreement  is  the  indifferent  behaviour  of 
acetanilide  towards  sulphuric  acid  in  combination  with 
selenic  acid,  titanic  acid,  molybdic  acid,  and  tungstic  acid. 
On  the  other  hand  the  reactions  of  morphine  and  acetanilide 
with  sulphuric  acid  containing  nitric  acid  are  very  similar, 
but  their  characteristic  behaviour  towards  sulphuric  acid  and 
bismuth  sub-nitrate  is  a  protection  against  the  possibility  of 
mistaking  them.  Morphine  gives  a  deep  red-brown  colo- 
ration, whereas  acetanilide  gives  a  dark  yellow  mixture  which 
is  carmoisine  red  near  the  edges. — J.  S. 
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The  Detection  of  Acetanilide  in  Phenacetine.     G.  Guasti. 
Selmi,  1894,  4,  96. 

1'iikn  vcktim:  gives  the  smell  of  phenyi-carbylamine  when 
treated  with  chloroform  and  alcoholic  potash,  and  hence  the 
carhvlamine  test  is  not  reliable  for  the  detection  of  aceta- 
nilide in  phenacetine.  A  more  certain  test  is  to  shake 
0*5  grm.  of  the  phenacetine  to  be  tested  with  10  cc.  of 
boiling  water;  on  cooling  the  phenacetine  separates  out, 
whilst  the  acetanilide  remains  in  solution.  The  solution  is 
filtered,  the  filtrate  concentrated,  1  cc.  of  concentrated 
h\  drochloric  acid  added,  and  the  whole  heated  to  boiling 
for  some  minutes.  On  the  addition  of  a  drop  of  phenol  and 
a  drop  of  calcium  hypochlorite  to  the  solution  and  then  an 
excess  of  ammonia,  a  blue  colouration  results  if  the  quantity 
of  acetanilide  does  not  exceed  -1  psr  cent.  Another  test 
proposed  by  Hirschsobn  (Phann.  Zeit.  1888,  796)  is  best 
carried  out  as  follows  : — 1  grm.  of  th?  phenacetine  is  boiled 
for  some  minutes  with  100  cc.  of  water,  and  the  solution 
after  cooling  and  filtering  treated  with  bromine  water. 
With  even  1  per  cent,  of  acetanilide  a  turbidity  is  formed 
and  crystals  of  1  4  bromacetanilide  melting  at  166° — 167° 
C.  separate. — C.  A.  K. 


\eiv    Morphine    Reaction.     Lauial.     Semaine     medicale, 
1894,14,  267. 

A  solution  of  uranium  acetate  added  to  morphine  solutions 
gives  a  red-brown  coloration.  Acids  cause  the  colour  to 
disappear  whilst  caustic  alkalis  produce  an  intense  red 
precipitate  which  turns  yellow  on  the  addition  of  excess  of 
the  reagent.  When  the  red  solutions  are  heated  on  the 
water-bath  there  is  formed,  especially  in  presence  of  an 
excess  of  morphine,  an  ochre  brown  precipitate  which 
appears  to  consist  of  morphine  uranate  ;  in  the  presence  of 
acetic  acid  no  precipitate  is  formed.  The  above  red  pre- 
cipitate is  composed  of  a  double  salt  of  morphine  and 
uranyl  acetate.  In  practice  the  test  is  best  applied  as 
follows  : — Two  to  ten  drops  of  the  morphine  solution  and 
the  -ame  quantity  of  a  uranium  acetate  solution,  which 
contains  0*015  grm.  uranium  acetate  and  0*01  grm.  sodium 
acetate  in  every  5  cc.  of  water,  are  placed  in  a  porcelain 
basin  and  evaporated  to  dryness  on  the  water-bath.  Con- 
centric bright  red  and  hyacinth  red  rings  are  formed.  The 
reaction  is  still  visible  with  0- 000005  grm.  of  morphine 
hydrochloride  and  is  very  distinct  with  0*00005  grm.  of  the 
alkaloid.  Oxvmorphine  give-  the  -ame  reaction.  Tozine 
and  most  alkaloid-  do  not  produce  the  red  colour.  Salicylic 
acid  leaves  brick-red  ;  tannic,  gillie,  and  pyrogallic  acids 
brown  rings,  phenol  assumes  a  brown  colour  which  slowly 
disappears  on  warming.  The  colour  reaction  produced  by 
uranium  i-  durable  foi  any  length  of  time  and  can  there- 
D  forensic  cases  b  !  produced  In  court  a-  a  proof. 

—J.  s. 


von 


ecticn  of  Adulteration   m    "Raspberry  Juice.     A. 
Asboth.    Chem.  Z<ir.  ]«'j4,  18,  1276—1277. 

Ko.vn,  (Die  Menschlichen    NahrangS-  and  GenUMmittel.,  .'5 

Aufl.j  states  that  artificial  raspberry  juice  is  composed  "I 
■jrap,  organic  acids,  spices,  and  colouring  matters,  and  is 
flavoured  with  artificial  ethers.  When  adulteration  i>- 
ted,  the  juice  \t  tested  tor  free  sulphuric  acid, 
aniline  (lye*,  and  glucose  i — "  glucose  i-  absent  from 
artificial     fruit    juices."      it     however    the    case     i-    one    in 

which  cheaper  fruit    juices  have    been  sold    for  raspberrj 

juice,   the    following   process     devised    by   the    author,    may 

I.e.  u-ed.  Genuini  raspberrj  must  be  procured  for  the 
sake  of  comparison.  The  colour  of  the  genuine  juice 
is  always  lighter  than  ti.at  of  tie*  sophisticated  ;  the  taste 

and    smell   aie    very    aromatic,    whil-t    artificial    ra-pln  1 1  \ 

juice  In-  a  very  faint    raspberry  odour    anil,  10  to  -peak,  no 

When  both  are  diluted,  i  a  eh  with  twli  I 

lame  of  water  and  fermented,  the  artificial  juice  lost  - 
rte  and  odour,  whereas,  undi  r  similar  circumstances, 

I    the  true   juia  .  1 1    both 

id    and    potash   an     present    in    the    asb,    the 

fruit  juice   is  derived   from   natural   sources."     In  ordei  to 

nine  tie   natnr<   of  the  colouring  matter  ami  with  what 


foreign   plant  juice  the  sample   has  been  prepared,    the 

following  process  is  used  : — (i.)  25  cc.  of  the  juice  are  mixed 
with  2  cc.  of  10  percent,  ammonia  and  0'5  cc.  of  ammonium 
sulphide,  and  then  diluted  with  water  to  100  cc.  The  colour 
in  the  case  of  genuine  raspberry  juice  is  brownish-violet, 
in  that  of  cherry  juice,  brownish-red ;  in  that  of  elderberry, 
juice  brown;  of  red  beetroot  juice,  violet ;  of  mallow  juice, 
brown  ;  and  of  Brazil  wood,  red.  (2.)  25  cc.  of  8 '  5  per  cent. 
sodium  bicarbonate  solution  is  mixed  with  25  cc.  of  the 
fruit  juice  and  diluted  with  water  to  250  cc.  The  colour 
of  the  mixture,  in  the  case  of  genuine  raspberry  juice,  is 
reddish-violet;  in  that  of  cherry  juice,  brownish-red  ;  elder- 
berry juice,  dirty  violet ;  red  beetroot  juice,  bright  violet; 
mallow  juice,  bluish-violet  ;  and  Brazil  wood,  bright  red. 
(3.)  2*5  cc.  of  pure  concentrated  nitric  acid  are  mixed  with 
25  cc.  of  juice  and  the  mixture  heated  on  the  water-bath 
at  85° — 90°  C.  for  10  minutes.  The  above-mentioned  fruit 
juices  are  under  these  circumstances  changed  in  colour  to 
yellow.  (4.)  100  cc.  of  8  percent,  alum  solution  are  mixed 
with  100  cc.  of  the  juice  and  the  mixture  precipitated  with 
100  cc.  of  10  per  cent,  ammonium  carbonate  solution  and 
filtered.  True  raspberryr  juice  gives  a  turbid  brownish- 
grey  liquid  which  filters  with  difficulty  ;  cherry  juice  yields 
a  brownish-grey  precipitate  and  a  very  bright  filtrate ; 
elderberry  juice  gives  a  greyish-violet  precipitate  and  a 
violet-red  filtrate  ;  red  beetroot  juice,  a  reddish-lilac  pre- 
cipitate and  a  red  filtrate;  mellow,  a  greyish-blue  precipitate 
and  a  brownish-green  filtrate  ;  Brazil  wood,  a  red  precipi- 
tate and  a  red  filtrate. — A.  R.  L. 


OR  GANIC   CHEM  IS  TR  F.— Q  UA  NTI TA  TT  VE. 

Testing  so-called  Prepared    Tar.      G.    Lunge.       Zeits.  f. 
angew.  Chem.  1894,  15,  450-454. 

According  to  the  quantity  and  quality  of  the  added  oils 
there  are  obtained  products  which  are  designated  "medium 
pitch,"  "soft  pitch,"  "asphalt,"  "japans,"  of  various 
degrees  of  consistence,  and  lastly  the  so-called  "prepared 
tar."  The  following  scheme  has  been  devised  by  the  author 
for  the  valuation  of  the  latter  substance.  The  density,  vis- 
cosity, and  percentage  of  volatile  constituents  are  determined. 
I.  Density.  —  In  cases  where  an  aerometer  cannot  be 
used,  the  determination  is  made  in  a  cylindrical  weighing 
bottle  of  7f.  mm.  in  height,  and  27  mm.  diam.  A  small 
\ertical  channel,  about  2  mm.  wide  is  made  with  a  file  in 
the  glass  -topper  of  this  weighing  bottle.  The  weight  of 
the  bottle  and  stopper  (a)  empty,  and  (/,)  filled  with  water 
at  15''  C.  is  then  ascertained.  The  bottle  is  next  dried, 
filled  to  about  two-thirds  with  the  tar  under  examination, 
and  placed  without  the  stopper  into  hot  water  for  about  an 
hour,  until  all  the  gases  from  the  tar  are  expelled  ;  after 
ooling  the  stopper  is  inserted  and  the  weight  (c)  observed. 
The  flask  (still  containing  the  tar)  is  now  filled  up  with 
water  at  I :,  C,  the  Stopper  inserted,  and  the  weight  again 
a-certained   (d).       From    these    dala    the    density  is    then 

calculated  by  the  formula   ,  t.  . 

J  /,,<■—  (a  +  d) 

Viscosity.— -This  is  determined  by  the  instrument,  shown 
one-fourth  its  actual  size  in  the  figure,  which  is  referred  to 
bj   the    author   as    the    "tar   tester."       The    spindle  of   this 

instrument  is  graduated  into  specific  gravity  degrees;  the 
instrument  may  in-  used  a-  a  viscnsiiueter  for  other  liquids 
if  its  absolute  weight  he  altered,  In  carrying  out  the  test 
the  tar  is  poured  into  a  cylinder  to  Midi  a  height  thai  its 

level  i-  nut  far  below    the    orifice    of   the    cylinder  when  the 

tar  tester  is  inserted.  The  .-ample  is  then  well  mixed  by 
means  <■!  a  win-  stincr,  ami  its  temperature  determined 
within  0*5  C*  the  observation  is  best  made  at  15  C.,  the 
cylindei  tiling  immersed  in  a  vessel  of  water  at  that 
temperature.     The"tai  tester  "  is  plunged  into  the  tar  to  a 

Certain  height  on  the  Scale,  say  as  far  as  the  graduation 
I  "250,  taken  out  Bgaio,  and  placed    in    a  clamp  immediately 

over  the  tar,  where  it  is  allowed  in  dram  for  three  minute-. 

'flu-    tune    i-    noted    when    the    in-t  riimcnt     (released    at     the 

commencement  of  a  minute)  has  sunk  to  the  point  I  ■  250. 
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:i.  Percmtagt  of  VolatiU  Comti/uewfr.— 100 grnw.  of  the 
in  tn  distilled  over  a  free  flame  from  a  bardglau  retort, 
which  it  rat-rounded  with  ubeetot  paper,  until  n  determinate 
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amount  of  distillate  has  passed  over,  which  latter  is 
collected  in  a  graduated  cyliuder.  The  respective  specific 
gravities  of  the  distillate  and  the  residue  are  then  estimated, 
and  the  softening   point  of  the  residual  pitch  determined. 

—A.  E.  L. 


The  Analysis  of  Varnishes.      P.  C.  Mcllhiney.      J.  Amcr. 
Chem.  Soc.  1894,  16,  344—352. 

This  paper  deals  with  the  analysis  of  fixed  oil  varnishes 
made  from  linseed  oil,  a  resin  (such  as  kauri  or  manilla  or 
hard  copal  like  Zanzibar),  and  turpentine  ;  often  with  colo- 
phony as  an  adulterant.  Kauri,  which  varies  in  price  from 
3  to  60  cents  per  pound,  is  most  commonly  used,  and  next 
to  this,  manilla.  To  determine  the  turpentine,  Phillips' 
process  (Chem.  News,  63,  '-75,  and  this  Journal,  10,  577) 
is  not  satisfactory,  the  naphtha  from  the  coal-gas  contami- 
nates the  turpentine,  and  condensation  is  incomplete  owing 
to  the  absence  of  a  condenser,  whilst  the  residue  is  viscous 
and  retains  turpentine.  Distillation  in  vacuo  at  100° — 
120°  C.  gave  low  results,  which  were  better,  but  still  im- 
perfect when  5  grms.  was  operated  upon  instead  of  25  grms. 
By  dissolving  the  residue  in  2  or  :i  cc.  of  petroleum  ether 
of  low  boiling-point,  and  gently  heating  the  flask,  after 
exhausting  it  of  air,  the  results  were  accurate.  But  the 
process  is  cumbersome,  and  gives  no  distinction  between 
turpentine  and  other  volatile  substances.  The  exposure  of 
0-5  gnu.  of  the  varnish  to  a  temperature  of  100°  C.  for  an 
hour  gave  approximate,  yet  unreliable,  results.  But,  by 
distilling  together  100  cc.  of  water  and  25  grms.  of  the 
varnish,  the  whole  of  the  turpentine  is  obtained  in  the  first 
90  or  95  cc.  which  comes  over.  The  oil  should  be  weighed 
into  a  400  cc.  flask,  which  already  contains  a  fragment  of 
tin  (to  prevent  bumping)  and  10  cc.  of  water,  so  that  the 
bottom  of  the  flask  may  not  become  greasy — a  certain  cause 
of  bumping.  After  distillation,  if  any  smell  of  turpentine 
be  observed  in  the  flask,  the  process  must  be  repeated. 
Salt  added  to  the  water  (to  raise  the  boiling-point)  is 
only  of  value  if  the  residue  has  a  higher  specific  gravity 
than  unity,  and  would  otherwise  sink  to  and  grease  the 
bottom.  The  distillate  is  permitted  to  separate  by  gravity, 
and  an  allowance  of  0-3  grm.  per  90  cc.  of  water  is 
made  for  dissolved  turpentine ;  there  is  thus  a  direct 
determination  of  turpentine,  the  purity  of  which  may  be 
subsequently  tested.     Accurate   results   may  be   obtained 


within  half  .hi  hour.      Benzine  in  the  turpentine  is  estimated 

In  Burton's  method  (Amer.  (hem.  .1.  12,  102),  which 
consists  in  converting  the  turpentine  by  means  of  nitric  acid 
into  acids  soluble  in  water,  whilst  the  benzine  is  nnaffantod. 
[f  the  non-volatile  raridue  is  to  he  examined,  the  residual 
water  should  lie  pound  away  ami  alcohol  added;  this  i~ 
distilled  off,  and  the  last  trace  removed  by  adding  ether  and 
evaporating  this  in  it-  turn.  The  properties  of  resins  have 
been  examined  bj  Hirsohsobn  (I'harm.  J.  7,  369,  and  8, 
Schmidt  and  Brban  (Sitz  d.  Wiener  Akad.  94,  917, 
and  this  Journal,  1889,  308);  Mills  (this  Journal,  1886, 
iii'l):  MilN  and  Milter  (this  Journal,  1885,  96);  and 
Williams  (Chem.  News,  58,  224).  But  the  differences 
between  the  resins  and  unseed  oil  in  solubility,  and  in  the 
llniil,  Koettstorfer,  and  bromine  absorption  figures  are  so 
comparatively  slight  that  the  processes  based  on  them  are 
not  available"  The  determination  of  acidity  with  the  aid 
of  phenolphthalein,  and  of  the  bromine  addition  figure,  gave 
good  results  with  ordinary  mixtures  of  linseed  oil  and  rosin, 
but.  the  results  obtained  with  varnishes  were  hopelessly 
inaccurate.  Cladding's  process  (Amer.  Chem.  J.  3,  416) 
depending  upon  the  solubility  of  silver  resinate,  and  the 
insolubility  of  silver  oleate,  in  ether  also  failed  when  applied 
to  varnishes.  It  is  clear  that  the  boiling  together  of  the 
oil  and  resin,  which  is  so  essential  to  the  production  of  a 
good  varnish,  causes  a  reaction  that  is  not  understood,  but 
that  profoundly  affects  the  properties  of  the  constituents. 

-W.  G.M. 


Alimental  Fats.     P.  Wallenstein  and  11.  i'inck.     Chem. 
Zeit.  18,  1189—1191. 

In  view  of  the  diversity  of  opinion  existing  as  to  the  best 
method  of  estimating  and  separating  hog's  fat  and  other 
alimental  fats,  and  the  consequent  discrepancy  of  results, 
the  authors  subjected  the  matter  to  a  thorough  investiga- 
tion, experimenting  with  both  German  and  American 
material. 

The  chief  substances  employed  in  the  production  of 
alimental  fats  are  beef  and  mutton  fats,  tallow,  and  lard 
stearine  as  solid,  and  sesame-,  arachis-,  and  cotton-seed 
oils  as  liquid  constituents,  together  with  cocoanut  oil,  &c. 
As  a  rule  in  Germany,  owing  to  the  fiscal  regulations  and 
other  conditions,  only  cotton-seed  oil  and  various  tallows 
are  used,  and,  for  this  reason,  no  attention  was  given  to 
margarine,  cocoanut  butter  ("  lactine  "),  vegetable  marga- 
rines, and  those  fats  which  are  dissimilar  to  hog's  fat. 

In  the  present  state  of  chemical  knowledge  the  two  chief 
bases  on  which  the  examination  of  these  fats  rests  are: — 

1.  The  presence  of  tallow  is  only  proved  when  the 
microscopic  examination  reveals  the  characteristic  horse- 
tail clusters  of  crystals,  which  cannot  be  separated  into 
rhomboidal  elements  by  pressure  between  the  object-  and 
cover-glasses. 

2.  The  addition  of  vegetable  oil  is  definitely  and  quanti- 
tatively (in  an  approximate  degree)  determined  solely  by 
the  iodine  number  of  the  liquid  fatty  acids. 

The  Bechi,  Welmans,  and  nitric  acid  reactions  are  not 
sufficiently  reliable  and  must  be  regarded  with  caution  when 
not  very  distinct,  as  certain  pure  hog  fats,  particularly  such 
as  are  usually  cooked  with  onions  or  seasoning,  yield  the 
same  reactions. 

The  only  certain  method  of  determining  the  presence  of 
vegetable  oils  is  by  separating  the  liquid  fatty  acids  by 
means  of  the  lead-salt -ether  method,  and  determining  their 
iodine  number.  This  number  is  found  not  to  exceed  97  in 
the  case  of  unadulterated  European  lards,  but  is  between 
103  and  105  for  pure  American  hog  fat,  the  discrepancy 
probably  resulting  from  the  totally  different  methods  of 
feeding  pursued  in  the  United  States.  For  fats  containing 
vegetable  oils  the  number  is  100 — 140,  or  above,  according 
to  the  kind  and  quantity  of  oil. 

Muter  and  de  Koningh's  method  of  preparing  the  liquid 
fatty  acids  is  employed,  but  modified  in  so  far  that  the  oil 
burette  is  replaced  by  a  more  accessible  apparatus,  and  the 
operation  is  carried  on  in  a  current  of  hydrogen  to  prevent 
oxidation  of  the  ethereal  solution  of  the  lead-salt,  which 
otherwise  readily  occurs,  thus  rendering  the  estimation 
unreliable. 


Jui.  31,  IS 
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About  :i  grms.  of  fat  arc  saponified  with  30  cc.  of  about 
semi-normal  alcoholic  caustic  potash  in  a  250  cc.  flask,  and, 
after  boiling  for  a  quarter  of  an  hour  on  the  water-bath, 
acetic  acid  ( 1  :  10)  is  added,  phciiolphthaleui  being  the 
indicator,  until  the  red  coloration  disappears,  whereupon 
alcoholic  caustic  potash  of  the  above  strength  is  used  to 
effect  complete  neutralisation,  and  the  liquid  poured  in  a 
thin  stream  into  a  boiling-hot  solution  of  lead  acetate  (30  cc. 
lead  acetate  1  :  10  +  200  cc.  water)  with  constant  stirring. 
To  collect  the  lead  soap  the  beaker  is  placed  in  cold  water 
and  the  contents  stirred  for  10  minutes,  being  then  left  to 
settle  for  a  few  hours  till  the  supernatant  liquor  becomes 
fairly  clear.  The  lead  soap  being  strongly  adherent  to  the 
bottom  and  sides  of  the  beaker-glass,  the  pouring  off  of  the 
supernatant  liquid,  aDd  a  thorough  washing  -with  hot  water 
can  be  effected  without  fear  of  appreciable  loss  or  the 
necessity  for  a  filter.  After  washing  till  no  more  lead  is 
perceptible  in  the  washings,  the  soap  is  well  dried  between 
filter  paper  and  then  dissolved  in  80  cc.  of  ether,  rinsed 
out  with  30  cc.  of  ether  into  a  Drechsel  gas-washing  flask, 
having  the  tube  shortened  about  §.  After  passing 
hydrogen  through  for  about  a  minute,  the  whole  should 
be  left  to  stand  for  about  12  hours.  The  ethereal  solution 
will  then  be  clear,  and,  in  the  case  of  white  fats,  almost 
colourless  ;  whereas,  if  free  access  of  oxygen  had  been 
permitted,  a  dark  yellow  oxidised  solution  would  result. 

Filter  through  a  folded  filter,  shake  up  with  40  cc.  of 
hydrochloric  acid  (1  :  4)  in  a  separating  funnel,  and  wash 
the  ethereal  layer  with  acidified  water.  Then  draw  off  the 
ethereal  layer  into  a  beaker,  to  settle  (or  filter  off),  transfer 
to  a  small  flask,  which  place  in  a  boiling  water  bath,  and  pass 
a  strong  current  of  C02  through  the  liquid  until  the  last 
traces  of  ether  have  been  removed.  This  leaves  the  liquid 
fatty  acids  in  a  pure  state,  and  0'2.i — 0-3  grm.  may  be 
weighed  out  (casting  away  the  first  few  drops)  into  a  glass 
for  the  determination  of  the  iodine  number,  glass  and  oil 
being  placed  together  in  the  testing  flask. 

This  method  applied  to  a  number  of  natural  fats,  yielded 
the  following  results  : — 
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saponification  Dumber),  being  much  higher  than  the  former. 
The  figures  themselves  are  several  points  higher  throughout 
than  those  obtained  by  Muter  and  de  Koningh,  which  is  due 
to  the  prevention  of  oxidation  in  the  present  process. 

As  the  iodine  number  of  cotton-seed  oil,  118-2,  approxi- 
mates to  the  theoretical  number,  151,  of  a  mixture  of  2  mol. 
linolic  acid  and  1  mol.  oleic  acid,  the  opinion  must  be 
formed  that  1  mol.  of  the  formula — 

Q)H5 .  C18H3302(018H;)1();,);j 

forms — with  stearin  and  palmitin — the  basis  of  cotton-weed 
oil  and  Niger  oil. 

Th.'  percentage  of  liquid  glycerides  in  a  fat  may  he 
calculated  from  the  formula : — 

100.     Iodine  number  of  the  total  fatty  acids. 
Iodine  number  of  the  liquid  fatty  acids, 
more  readily   than  by  weighing   the   separated  liquid  fatty 
acids,  their  lead  salts  being  hard  to  collect. 

In  deciding  qualitatively  as  to  the  purity  of  a  fat  it  may 
be  assumed  that  below  the  limit  of  96  (iodine  number)  there 
is  no  admixture  of  vegetable  oil  (except  it  be  cocoa-nut  oil, 
which  is  however  revealed  by  the  saponification  number  of 
the  sample).  Between  96  and  105  much  depends  on  the 
origin  of  the  fat ;  for  instance,  Central  European  lards  show 
93  to  96..  while  American  lards  vary  between  103  and  106, 
and  additional  confirmation  by  Welmans'  or  Bechi's  test 
will  be  required  to  form  a  definite  opinion. 

When  edible  fats  are  referred  to  (for  analysis),  we  may 
start  with  the  assumption  that  only  cotton-seed  oil,  hog's 
fat,  mutton  tallow,  and  ox  tallow  are  likely  to  be  present. 
Sesame  oil,  if  suspected,  can  be  detected  by  Baudouin's 
test,  arachis  oil  by  Souchere's  reaction,  and  cocoa-nut  oil 
by  its  saponification  number.  The  first  point  to  determine 
for  the  practical  man,  is  the  percentage  of  cotton-seed  oil, 
and  then,  the  nature  and  consistency  of  the  remaining  fats. 
These  are  indicated  by  the  iodine  number  (■')  of  the  fat,  the 
iodine  number  (J)  of  the  liquid  fatty  acids,  and  the  micro- 
scopical examination. 

The  percentage  of  liquid  fatty  acids  is  found  by  dividing 
10,000  i,  by  the  product  of  the  Ilehner  number  and  J,  and 
is  expressed,  for  the  purpose  of  establishing  a  formula,  as 
Q  for  the  vegetable  oil  and  C2  for  the  animal  fat.  By 
taking  the  following  additional  values — 
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Average  iodine  number  of  the  liquid  fatty    .I0  = 
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the  formula    for    the    extracted    liquid   tatty    acids  can   be 
built  up  thus  : — 
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and  that  for  the  neutral  tat  as  follows  : — 

-x) 


94 
100* 


0g(10Q      .r) 

too      > 


Ills,,- 
I IHI 


j/iiim- 
100 


Where  oils  other  than  cotton-seed  oil  are    in  consideration, 

the   numbers   for  these   oils  must   be  substituted  opposite 
'   and  .1  .    The  value  of  J»  is  also  a  variable  quantity,  and 

depends  on   the  result    of  tlie   microscopic   examination  and 

the  origin  of  the  tat  under  consideration.  Experiments 
with  various  mixture*  of  known  composition  confirmed  the 
Lnlitj  of  the  formula. 

Finally  an  example  is  given  of  an  adulterated  fat  which 
had  the  saponification  number  178*2.     The    isolated    un 

oninable  portion  contained  18  pa*  cent,  of  mineral  oil 
(by  its  low  iodine  Dumber,  2*8).    The  other  portion  gave  a 

saponification  number    ol    20.",,  an   indication  whi,  -h,  coupled 

with  the  odour,  showed  il   tot,,    cocoa-nut  oil,  amounting, 

rdlng  to    the   formula  '"  ■  L00,  to    IS    per  cent. 

The   lodin,    number  of  the   liquid   fatty  acidi    was  129*0, 
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The  positive  Welmans'  and  Bechi's,  and  the  negative 
Souchere's  and  Baudooin's  reactions  clearlj  indicated 
cotton-eeed  oil ;  the  microscope  revealed  onlj  tallow  crj  Btals, 
and  there  were  present  in  additii  a  3  per  cent,  of  water  with 
0-x  per  cent,  of  rait  ami  borax.     (.'   S 


liaffinosi      Melitriose)  and  its    Quantitative    Estimation, 

A.  Kan.     <  In  in.  Zeit.  1894,  18,  1794—1798. 

1\  1 1» i -i  paper  the  author  gives  :i  most  valuable  and 
complete  bibliographical  summary  of  the  chemistrj  of 
melitriose.  The  papei  is  published  in  a  condensed  Form 
under  the  title  of  "  Non-occurrence  of  Melitriose  in  Beer" 
in  the  Wochenschrifl  ftir  Brauerei  (see  this  Journal, 
1895,  54). 

The  method  devised  by  the  .author  for  the  estimation  of 
melitriose  depends  upon  the  fact  that  low-fermentation 
yeasts  completely  ferment  this  sugar,  whereas  high- 
fermentation  yeasts  convert  it  into  a  mixture  of  levolose 
and  melibiose,  of  which  mixture  the  last-named  con- 
stituent remains  unfermented.  The  facts  hold  good  for 
mixtures  of  melitriose  with  other  sugars  ;  antiseptic 
substances  must  now,  however,  be  present,  such  a  case 
being  presents  I  by  alkaline  molasses,  which  must  be 
rendered  fermentable;  the  necessary  experiments  as  to  the 
means  of  effecting  this  have  not,  however,  up  to  the  present 
been  carried  out. 

A  lo — 12  per  cent,  solution  of  the  substance  is  prepared  ; 
in  the  case  of  sugars  and  syrups,  a  sufficient  quantity  of 
yeast  extract  is  added  to  serve  as  nutrient  for  the  yeast, 
but  with  plant  extracts  (such  as  from  barley,  malt,  and  also 
with  beer-worts)  no  addition  of  nutrient  material  is  as  a  rule 
needful.  The  solution  is  well  mixed  and  divided  into  four 
portions,  which  are  placed  in  flasks  of  300 — 350  cc. 
capacity  (compare  Chem.  Zeit.  16,  1  174  ;  17,  3'.)'-').  The 
flashs  are  weighed,  closed  with  a  wad,  and  sterilised  in  a 
Koch's  cylinder,  and,  after  cooling,  two  are  pitched  with 
high-fermentation  yeast  and  two  with  low-fermentation 
yeast,  pure  cultures  being  used  iu  both  instances.  At  the 
end  of  the  fermentation  two  of  the  flasks  (one  with  the 
high-fermentation  and  one  with  the  low -fermentation  yeast) 
are  opened,  whereas  the  two  other  flasks  are  allowed  to 
remain  an  extra  day  for  the  sake  of  control.  The  contents 
of  the  flasks  are  then  brought  to  their  original  volume  with 
distilled  water,  and,  after  filtering  or  subjecting  to  centri- 
fugal action,  analyse:!.  The  rotatory  power,  reducing 
power,  and  amount  of  extract  is  determined.  Xo  correction 
is  necessary  for  the  weight  of  yeast,  as  it  is  the  same  in  the 
two  cases.  Ky  this  experiment  the  amount  of  melibiose, 
C^H-wO,,,  is  found,  and  by  multiplying  this  value  by 
1  -737  the  corresponding  quantity  of  crystallised  melitriose, 
CiSH3201(;  +  5HaO,  is  obtained.  Figures  are  then  quoted 
showing  that  the  method  yields  satisfactory  results  in  the 
case  of  worts  or  saccharose  solution  in  which  known 
amounts  of  melitriose  have  been  dissolved.  The  author 
has  provisionally  taken  the  cupric  reducing  power  of  meli- 
biose to  be  83  per  cent,  that  of  maltose  :  he  found  (in  one 
experiment  only)  that  the  rotatory  power  of  this  sugar  was 
[a]„  +  139,  whereas  Scheibler  and  Mittelmeier  give  the 
value  [o]D  +  126-7  to  +  127-9.  The  great  disadvantage 
of  this  method  is  that  the  fermentation  is  only  complete 
after  10  —  14  days.— A.  R.  L. 


Estimation  of  Crude  Fibre  in  Sugar  Cane      J.  L.  Beeson. 
J.  Amer.  Chem.  Soc.  1894,  16,  308—313. 

In  estimating  the  proportion  of  sucrose  in  the  whole  caue, 
it  is  essential  to  know  the  true  average  proportion  of  fibre, 
but  results  are  usually  discordant,  the  mean  variation  on 
IOC  consecutive  samples  tested,  having  been  0-736  per 
cent.  In  extracting  the  sugar  from  the  chips  by  diffusion, 
the  author  finds  that  much  time  is  saved  by  heating  the 
water  to  75: — 80  C,  which  may  be  safely  done,  as 
the  coagulating  point  of  the  soluble  albuminoids  lies 
between  80°  and  90°  C.  On  an  average,  from  75  to  85  per 
oent.  of  the  sugar  present  in  the  chips  may  be  extracted  at 
each  application  of  water,  the  diffusion  being  complete  in 
65  minutes  if  the  temperature  be  28°,  in  45—50  minutes  at 
SO0,  or  in  30 — 35  minutes  at  75" — 80°  C.     Five  extractions 


should    he    sufficient    if   the    sample    contains    12    per  cent 
initially.      lint  in    preparing  the  samples  considerable  1 

I  by  evaporation,  and  by  the  escape  of  juice  from  cells 

ruptured  in  the  cutting  process,  and  this  is  sufficient  to 
affect  the  apparent  percentage  of  fibre  to  a  very  appreciable 
extent.  Thus,  10  gnus,  of  chips  lost  022  grin.,  mainly 
by  the  action  of  the  scissors  used  in  Cutting  them  (a  loss 
which  would  be  exaggerated  when  comparatively  blunt 
cutters  are  employed),  whilst  another  batch  lost  3-5 
per  cent,  in  two  horns  1,\  evaporation  when  exposed  in 
a  beaker  on  a  damp  morning.  Kut  the  chief  source  of 
error  i-  the  irregular  distribution  of  fibre  iu  the  cane; 
samples  cut  through  from  the  top,  middle,  and  butt  of  a 
stalk  of  purple  cane  showed  respectively  15*9,  15*9,  and 
18*2  per  cent,  in  the  nodes,  and  8*6,  8*0,  and  8-1  in  the 
intei  nodes.  The  irregularity  is  still  more  marked  in  com- 
paring concentric  rings  cut  from  a  stalk  of  purple  cane: 
10  grms.  pared  off  all  round  from  the  rind  showed  33*9 
nt.  of  fibre  -,  10  grins,  from  the  inside  rind  or  bast 
tissue  gave  13-3  per  cent.  ;  from  the  layer  next  to  the  inside 
ri'id,  6"8;  from  that  next  to  the  middle,  4-8  ;  and  from  the 
middle.  4-1  per  cent  The  diffusate  from  the  inside  bark 
(bast  cells  ?)  was  yellow,  and  probably-  these  cells  are  the 
source  of  the  colouring  matter  iu  expressed  juice.  A  further 
examination  of  a  fragment  of  third-year  stubble  showed 
21  -3  per  cent  of  fibre  in  the  nodes  proper,  14-2  per  cent,  in 
the  root  nodes,  14-13  in  the  stalk  next  to  these,  and  11*19 
per  cent,  in  the  remaining  intcrnodes.  Having  regard  to 
these  wide  variations,  and  to  the  mechanical  difficulty  in 
securing  an  average  sample,  the  author  is  of  opinion  that 
no  accurate  method  of  fibre  estimation  for  technical  purposes 
is  feasible. — W.  G.  M. 


The  Analysis  of  Malt.     J.  A.  Miller.     J.  A.mer.  Chem. 
Soc.  1894,16,  353—360. 

From  the  brewers'  standpoint  the  only  analytical  tests 
required  for  malt  are  the  determination  of  moisture,  the 
percentage  of- extract  obtained  by  mashing  on  a  small  scale, 
the  diastatic  power,  and  the  acidity  (calculated  as  lactic 
acid)  of  the  wort.  The  proportion  of  sugar  formed,  and  the 
proteids  calculated  from  the  total  nitrogen  in  the  wort,  are 
so  dependent  upon  manufacturing  conditions  that  laboratory 
experiments  to  determine  them  are  valueless.  Owing  to 
discrepancies  between  results  obtained  by  different  analysts 
with  the  same  samples  of  malt,  the  author  has  instituted 
comparisons  between  various  processes.  In  determin- 
ing the  moisture  equally  good  results  were  obtained  with 
2  grins,  and  20  grms.,  by  heating  them  to  100°,  until  the 
weight  was  constant ;  the  former  quantity  is  therefore  to  be 
preferred.  Three  methods  for  the  determination  of  extract 
were  tried,  with  the  result  that  two  »ave  nearly  equally  good 
results,  whilst  the  third  gave  a  number  5  per  cent,  too  low. 
The  process  recommended  is  as  follows  : — 50  grms.  of 
ground  malt  are  rapidly  weighed  into  a  weighed  copper 
beaker,  and  mixed  with  200  cc.  of  water  at  a  temperature  of 
4ii  C.  The  mixture  is  gradually  heated  to  60°  C.  on 
an  asbestos  sheet,  and  maintained  at  this  temperature 
with  almost  constant  stirring  for  20  minutes.  A  few  drops 
of  the  liquid  are  then  tested  with  iodine  solution ;  if  the 
starch  or  erythrc  dextrine  reaction  is  produced,  the  mash  is 
further  heated,  the  temperature  being  raised  1°  every  two 
minutes  until  iodine  ceases  to  j;ive  a  reaction.  The  tem- 
perature seldom  rises  above  70  .  The  flame  is  then 
removed,  the  mash  cooled,  and  water  added  to  make  the 
total  amount  of  water  up  to  400  grms.,  so  that  the  mash 
(malt  -r  water)  should  weigh  450  grms.  After  thorough 
mixing,  the  mash  is  thrown  upon  a  plaited  filter,  the  first 
half  of  the  filtrate  being  returned  to  the  filter.  Then  the 
whole  is  collected,  aud  its  specify  gravity  is  taken  with 
the  aid  of  a  Westphal  balance.  From  this  the  percentage 
given  by  Schultze's  tables  is  ascertained,  and  that  number 
multiplied  by  8 '75  gives  the  percentage  of  dry  extract 
yielded  by  the  malt.  Or  the  percentage  can  be  calculated 
from  the  formula — 

(800  —  per  cent,  of  water)   x  per  cent.  Schultze. 
100  —  per  cent.  Schultze. 
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It  would  seem  that  8  should  be  the  proper  factor, 
instead  of  8 -75,  but  the  result  lints  obtained  is  always  too 
low.  Instead  of  taking  the  specific  gravity,  the  residue  may  be 
dried  at  70° — 7.VC.  and  weighed.  Drying  at  105°  C.  is 
recommended  by  some  authors,  but  this  gives  results 
uniformly  too  low,  owing  to  a  partial  decomposition  of  the 
maltose  at  that  temperature— an  objection  which  applies 
equally  in  the  determination  of  extract  in  beer.  Washing 
the  grains  until  no  sugar  reaction  is  obtained,  with  subse- 
quent drying  of  the  residue  at  70" — 15"  C,  may  be  accurate, 
but  is  impracticable  except  for  scientific  purposes,  owing 
to  the  expenditure  of  time  involved. — W.  G.  M. 


International  Congress  for  Applied  Chemistry  at  Brussels 
and  Antwerp.  August  4--11,  1894.  Chem.  Zeit.  1894, 
18,  1279. 

See  under  XVI.,  page  40. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Nitrogen  Compounds  of  Manaanese.     O.  Prelinger. 
Monatsh.  Chem.  15,  391-401. 

By.  the  direct  action  of  nitrogen  on  manganese  at  a  red 
heat,  a  nitride  of  the  composition  ilu^X.,  is  formed.  The 
product  is  a  grey  powder  possessing  a  dull  metallic  lustre, 
and  is  readily  decomposed  by  alkali  with  the  evolution  of 
ammonia.  Heated  in  a  current  of  hydrogen  it  forms 
ammonia,  and  in  sulphuretted  hydrogen,  ammonium  sul- 
phide. The  specific  gravity  at  13  C,  compared  with  water 
at  4''  C,  was  found  to  be  6'o8  and  G-68  respectively  in  two 
samples  prepared.  The  same  compound  is  formed  by  the 
action  of  nitrogen  on  manganese  amalgam.  When  the 
amalgam  is  heated  quickly  in  the  current  of  nitrogen  until 
the  mercury  is  distilled  off,  a  violent  reaction  occurs, 
causing  the  manganese  to  glow  vividly.  A  farther  heating 
in  nitrogen,  after  the  glowing  is  over,  is  necessary  to 
convert  the  metal  completely  into  the  nitride.' 

Both  manganese  and  mauganese  amalgam,  when  treated 
in  a  current  of  dry  ammonia,  yield  a  second  nitride,  Mu3N2. 
This  has  a  more  marked  lustre  than  the  above  compound, 
and  is  less  readily  decomposed  by  alkali.  It  has  a  specific 
gravity  of  G-21  ;it  18' C.,  and  when  heated  in  nitrogen 
yields  MiiN',.  The  latter  yields  Mn,N_,  when  heated  in 
ammonia.  The  atomic  volume  of  nitrogen  in  the  solid  state, 
as  calculated  from  these  compounds,  i-  11-'. 

The  manganese  used  was  prepared  as  an  amalgam  bj  the 
electrolysis  of  the  chloride,  a  mercury  cathode  being  used. 

— C.  A.  K. 


Manganese  Trichloride  and  Chloro-cupric  Acids.     J.  Neu- 
mann.    Monat-hefte  d.  (.'hem.  15,  189  1,  489. 

On  treating  manganese  perhydroxide  at  temperatures  below- 
zero  with   concentrated   hydrochloric  acid   saturated  with 

chlorine,  on  addition  of  either  ammonium  chloride  or  potas- 
sium chloride,  the  compound-  ammoiiio-inangaiicse  per- 
chtorlde,  f  XII ,;_,MnCI  ,  in  the  one  case,  and  potasi  io-ie 

perchloride,  KAInCI,,  in  the  other,  were  obtained.  Ail 
attempts  at  the-  isolation  of  manganese  trichloride  failed. 
By  similar  treatment  of  cupric  and  cuprous  chlorides,  the 
compounds,  II  .CuCI,  ehlorocupi ic  acid,  anil  IK  !u<  I.. chloro- 
cuprous  add,  were-  obtained.— C.  O.  W. 


()xidalion     of    Normal    Fatty     Acids.      I>.     Margulies, 
Monatsh  fur  Chem.  1894,  15,  ^7.1. 

With  potassium  permanganate  in  presence  of    sulphuric 

aeirl    as     oxidising    agent,    at     the    temperature     of    boiling 
the  following  results  wer"  obtain,  d 

Acetic  acid    Rare    onh  carbon  dioxide,  propionic   acid 
gave  aeetie  acid,  normal  butyric  acid  also  gave  acetic  acid, 

and    normal    bepfyKc    acid  gave  ttCCtic  and  trees  of  formic 


With  potassium  permanganate  in  presence  of  sodium 
carbonate  ail  four  acids  were  oxidised  to  oxalic  acid, 
while  butyric  acid  yielded  also  acetic,  and  heptylic  acid 
gave  acetic  and  formic  acids. 

Normal  butyric  acid  was  also  oxidised  with  sodium 
peroxide  in  the  cold,  acetic  and  a  little  formic  acid  being 
produced. — T.  E. 

The  Variety  of  Sugar  in  Indican.    C.  J.  van  Lookeren 
Landw.  Yer.-Stat.  45,  195. 

The  author  some  time  ago  expressed  the  opinion  that  the 
variety  of  sugar  obtained  by  the  decomposition  of  indican 
by  means  of  acids  or  ferments,  is  dextrose.  He 
now  considers  that  he  has  furnished  proof  that  the  sugar 
termed  indiglycin  by  Schunck,  is  really  dextrose.  Besides 
the  dextrose,  a  very  small  quantity  of  levulose  is  present 
also,  which,  however,  is  present  as  such  before  the  indican 
becomes  decomposed.  The  indican  used  was  the  freshly 
expressed  juice  of  the  indigofera  leaves,  indican.  being 
decomposed  with  such  extraordinary  ease. — -W.  S, 


#eto  £oofu 


. 


Elementary  Qualitative  Chemical  Analysis,  adapted 
for  use  in  the  Laboratories  of  Colleges  and  Schools.  By 
Frank  Clowes,  D.Sc,  Professor  of  Chemistry  in  the 
University  College,  X'ottinghain,  and  J.  Bernard  Cole- 
man. Loudon:  J.  and  A.  Churchill,  11,  New  Burlington 
Street.     1891.     Price  2s.  6d. 

This  is  a  smaller  and  more  elementary  work  tbau  the  larger 
one  already  published  by  the  same  authors.  In  it  are 
omitted  the  reactions  and  methods  of  detection  of  the 
less  commonly  occurring  metals  and  acid  radicles,  and 
of  organic  substances.  The  general  arrangement  of 
the  book  may  be  gathered  from  the  following  abstract 
of  the  contents  :  —  List  of  Bench  Apparatus.  I.  The 
Preparation  and  I'se  of  Apparatus.  II.  Experiments 
illustrating  the  preparation  and  properties  of  certain  liases 
and  Liquids.  III.  Analytical  Operations,  descriptions 
illustrated  by  Experiments.  IV.  Analytical  Reactions. 
Reactions  for  Metals  and  Reactions  for  Acid  Radicles. 
V.  Analysis  of  Simple  Substances  containing  only  one 
Metal  and  one  Acid  Radicle.  VI.  Full  Analytical  Course 
ami  'fables.  Lastly,  there  follows  an  Appendix  containing 
a  list  of  Chemical  Elements  with  their  Symbols  and  Atomic 
Weights,  and  one  of  Chemical  Formulae  with  Chemical 
Names.     The  text  is  illustrated  with  40  wood-cuts. 


Crane  Report* 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

'I'm     l'lcl.iwitv  i  ion    or    I  Mil  \-|{i  e.m  i;    is    EASTERN 

Afbii  \. 

Mr.  A  Carnegie  KosS,  Her  Majesty's  Consul  at  Buira,  in 
a  report  to  the   roi Office,  dated  the  22nd  September, 

refers  to  tin'  unskilful  manner   in    which    the  rubber   is  pre- 

pari  'i  tor  gale  by  tie-  natives  of  that  district,      lie  forwards 

of  the  rubber   which    fetches  a  good  price  in  the 

European  markets,  but  owing  to  the  fact  that  it  takes  much 
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tin..-  and  monej  lo  rot  oul  the  cores  of  wood  and  othei 
substances  round  whiob  the  native*  wind  the  rabbet  as  they 
rather  it,  merohantsal  Beiraareverj  charj  ol  buyingand 
sporting  the  fingers.  Is  a  largepart  of  the  in&a-rubber 
exported  from  Beira  in  18»8  wenl  to  England,  Mr.  Boss 
has  thought  it  adviaable  to  send  borne  these  sum,.!,-  in  the 
hone  thatsome  British  manufacturers  maj  have  in  stock  or 
miehtmake  a  machiue-knife  which  would  do  the  cutting 
open   and    coring  of   thi  -   expeditiously    and 

cheaply  as  to  enable  the  local  merchants  to  prosecute  the 
rabber  trade  al  a  profit.     Board  of   Trade  Journal. 

ENOOOTU.QBM1  M    01     NaTIVI    Imms.km-    in    Bl  LQABU.. 

Sir  A.  Nicolson,  Ber  Majesty's  Agent  and  Consul- 
General  at  Sofia,  in  a  report  to  the  Foreign  Office,  dated 
the  imh  December,  encloses  translation  of  a  project  of  law 
,-,„.  foe  encouragement  of  industries  in  Bulgaria,  which  has 
beensnbmitted  to  the  Sobranje  by  the  Minister  of  Commerce. 
The  Government  hope,  by  the  facilities  offered  in  the  law 
to  attract  foreign  capital  into  the  country,  as  industrial 
development  is  greatly  impeded  by  the  poverty  of  the 
people.  The  Bill,  which  has  passed  the  first  reading, 
provides  as  follows  : —  .  „„*.„„ 

Art  1— Anyone  who,  within  a  period  of  ten  yearsfrom 
the  promulgation  of  this  law,  opens  a  factory  for  the  produc- 
tion of  any  of  the  articles  ..numerated  l.elow,  will  enjoy  tin- 
facilities  prescribed  in  this  law  if  his  factory  is  supplied 
with  proper  instruments  of  labour,  and  if  a  capital  of  at 
least  25,000  francs  is  invested  in  the  factory,  and  if  he 
employs  at  hast  20  workpeople. 

The  -Minister  of  Commerce  and  Agriculture  decides 
whether  the  factory  which  desires  to  profit  by  the  above- 
mentioned  facilities,  fulfils  the  conditions  above  stated,  and 
will  base  his  decision  on  the  certificate  delivered  by  the 
Commune.  In  the  event  of  disagreement,  the  interested 
party  may  appeal  to  the  Council  of  Ministers,  who  will  give 

a  final  decision.  , 

Art  2.— The  articles  which  a  factory  must  produce  in 
order  to  claim  the  facilities  are  the  following  :— 

1.  Yarns;  tissues;  woollen  goods  of  cotton,  silk,  wool, 
or  hemp  tissue  ;  cords. 

2.  Stearine  candles.  m  . 

3.  Earthenware  table  services,  stoves,  pipes,  fire-bricks. 
4!  Window  glass,  glasses,  bottles,  &c. 

5.  Sugar,  cellulose,  and  all  kinds  of  paper. 

6.  Carriages.  .       ,  . 

7.  Products  of  chemical   industry,  iron,   phosphorescent 

matches,  glue.  .         .    ,        . 

8    Products    of   mineral    and    metallurgical    industn. 

iron  products-and  of  other  metals  of  the  eouDtry. 

Art  3  —Factories  which  are  established  under  the  above 
conditions  and  for  the  above-mentioned  articles.     1st.  Are 
exempt  during  1 5  years  after  their  opening  from  the  licensing 
tax  (droit  des  patentes)  ;  and  from    the  emlak  (land  tax  . 
ond    Are  exempt  from  the  stamp  tax,  the  contracts  which 
may  he  concluded  for  the  erection  of  the  factory  as  well  as 
the  scares  which  may  be  issued  for  that  object.     3rd    I  he 
machinery  and  their  various  parts  which  are  imported  from 
abroad  for  the  erection  and  for  the  support  of  the  factory 
are  exempt  from  Customs  duties,  and  are  transported  on  the 
State  railways  at  a  reduction  of  35  per  cent,  on  the  existing 
tariffs      4th     The   raw   materials   which   the   factory  may 
require,  and  which  are  not  to  be  found  in  the  country,  or  are 
only  found    in    an    insufficient   quantity,  are    exempt  from 
Customs  duties.     The  Council  of  Ministers  in  consultation 
with  the  Chambers  of  Commerce  on  each  individual  case 
decide  what  are  the  raw  materials  which  are  not  found  in  the 
country  or  only  in  insufficient  quantity.     The  raw  materials 
which  are  imported  from  abroad,  as  well  as  those  which  the 
factory   purchases    in   the   country   for   its    own   use,    are 
transported  on  the  State  railways  at  a  reduction  of  35  per 
cent,  on  the   existing  tariffs.     5th.  The  products  of  the  said 
factories  are  transported  on  the  State  railways  at  a  reduction 
of  35  per  cent,  on  the  existing  tariffs.  m 

Art  4.  In  the  case  where  the  raw  material-  which  the 
factory  may  require  are  products  of  the  soil  and  are  found  in 
lands  belonging  to  the  State  or  to  the  Commune,  they  are 
granted  to  the  factory  in  conforming  with  the  law  regarding 
minfc^-  and  quarries. 


\it.  5.  The  products  of  these  factories  have,  in  respect  to 
the  requirements  of  the  State  or  of  the  Communes,  the 
preference  over  foreign  products,  if  they  are  of  equal  quality 

With    the    latter    and  if   their    price    is    not   more  that   15  per 

pent,  above  the  latter,  the  <  lustoms  duties  paid  on  the  latter 
being  deluded. 

The  Mate  to  nut  its  requirements  may  enter  into  contracts 
with  these  factories  for  a  period  of,  at  most,  seven  year-. 
These  contracts  are  concluded  with  the  Council  of  Ministers, 

and  maj  be  made,  on  the  necessary  guarantee  being  furnished, 
even  before  the  factory  is  established,  in  order  to  encourage 

the  industry.  . 

Art.  8.  The  State  may  graut  gratuitously  to  the  factories 
which  fulfil  the  condition  prescribed  in  Art.  1,  the  necessary 
Bites  on  State  lands  and  on  waste  lands.  If  in  such  places 
there  is  motive  water  power,  that  water  power  is  given 
gratuitously  to  the  factories.  This  grant  will  continue  as 
lone  as  the  factory  exists.  If  the  factory  is  closed  during 
a  period  of  at   least  two  years  the  ceded  site  reverts  to  the 

State.  .  ,  .  .  .      .  . 

\rt.  7.  In  the  event  of  the  owner  wishing  to  join  his 
factory  by  a  road  or  a  railway  with  a  State  road  or  railway, 
the  necessary  ground  will  be  granted  gratuitously  if  it 
belongs  to  the  State  or  to  the  Commune. 

Vrt~.  8.  The  factories  at  present  existing  in  the  country, 
and  which  fulfil  the  conditions  prescribed  in  Arts.  1  and  2, 
will  profit  by  the  facilities  enumerated  in  this  law. 

Those  which  already  enjoy  greater  privileges  than  those 
offered  by  the  present  law,  and  which  they  have  obtained 
from  the    National    Legislature,  retain    such  privileges    till 

their  expiration.  .  ,    . 

Art.  9.  All  wool  and  leather  factories  in  the  principality 
profit  by  the  rights  enumerated  in  Art.  3  (under  headings 
4  and  5)  and  in  Arts  4  and  .'>. 

Art.  10.  In  regard  to  factories  for  sugar,  papers,  yarns, 
tissues,  cotton,  woollen  and  silk,  glass,  candles,  the 
manufacturer  will  have  the  monopoly  for  his  special  industry 
during    a   period    of    10   years    and   within    a    prescribed 

radius. 

The  Council  of  Ministers,  on  the  proposition  of  the 
Minister  of  Commerce  and  Agriculture,  will  decide  whether 
the  establishment  should  enjoy  the  above  monopoly,  and 
will  fix  the  prescribed  radius. 

Art.  11.  Regulations  issued  by  the  Minister  of  Commerce 
and  Agriculture,  and  approved  by  the  Council  of  Ministers, 
will  settle  the  details  for  the  application  of  this  law. — Ibid. 


Cotton-Seed  Mills  in  Europe. 
United  States  Consular  Reports,  October  1894,  176—183. 
In  compliance  with  a  request  for  information  as  to  cotton- 
seed crushing  mills  in  Europe,  the  United  States  Consular 
Officers  in  England,  France,  and  Germany,  report  as 
follows  : — 

England. 

More  than  three-fourths  of  all  the  mills  in  England  are  in 
Hull  and  its  neighbourhood.  There  are  also  mills  in 
Berwick-on-Tweed,  Rochester,  King's  Lynn,  and  three  or 
four  in  Liverpool.  In  addition  to  these  places,  cotton  seed 
is  imported  into  London,  Bristol,  and  Glasgow.  The  seed 
used  is  almost  exclusively  p;gyptian.  Egyptian  cotton  seed 
comes  unmixed  with  fragments  of  cotton  fibre,  and  is  there- 
fore easier  to  handle  than  the  American  seed.  The  premium 
of  insurance  is  also  considerably  enhanced  where  American 
seed,  with  its  adherent  fibre,  is  either  handled  or  stored. 
The' seeds  are  crushed  undecorticated.  The  oilcake  has 
not  the  excellent  appearance  of  the  American  cake  made 
from  the  decorticated  seed,  but  the  hardness  of  the  latter 
renders  it  unsuitable  for  cattle  feeding,  and  militates  against 
its  sale.  The  expressed  oil  finds  a  market  in  soap  factories, 
fried-fish  shops,  and  in  the  Mediterranean. 

France. 

The   only  cotton-seed  crushing   mills  in  France  are  at 

I    Marseilles.     Within  the  last  two  or  three  months,  however, 

I    experiments  have  been  made  iu  the  manufacture  of  cotton- 

1    seed  oil  at  Dunkirk  and  at  Havre.     But  mills  have  not  as 

yet  been  established  in  these  places. 
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There  is  one  large  cottou-seed  oil  mill  at  Marseilles,  that 
of  Darier  de  Rouffio  et  Cie.,  and  four  smaller  ones  which 
operate  in  harmony  with  the  first-named.  Darier  de 
Ruffiio  et  Cie.  secure  their  cotton  seed  from  Kgypt  and  the 
others  from  India.  No  American  cotton  seed  is  imported, 
but  all  the  mills  import  American  cotton-seed  oil  and  refine 
it.     The    present    quotations    for    cotton- seed    oils   are    as 

follows  :  — 

Francs. 

French,  extra per  100  litres  100-110 

„       One M    9° 

American,  superior ,,  ~i-    vn 

ill ■,  <*5— 65 

English,  Hirsch  Union  J.  K.  8.  >,  63— <;i 

Germany. 

Within  the  past  two  or  three  years  two  oil  mills  in 
Southern  Germany  have  experimentally  crushed  American 
cotton  seed,  but  have  abandoned  the  experiment  on  account 
of  the  strong  competition  of  American  pressed  oil.  The 
reason  is  the  impossibility  of  importing  a  raw  material  so 
bulkv  as  cotton-seed,  and  manufacturing  oil  at  a  cost  which 
can  withstand  American  competition.  Cotton  seed  is  free 
of  duty  when  imported  into  Germany,  while  cotton-seed  oil 
bears  a  duty  of  95  cents  per  100  kilos. 

Vegetable  Paxchment  Paper. 

U.S.  Consular  Reports,  December  1894,  479—489. 

A  circular,  dated  May  9,  1894,  was  sent  to  the  principal 
United  States  Consols  in  Austria-Hungary,  Belgium, 
France,  Germany,  and.  the  Netherlands,  requesting  parti- 
culars relative  to  the  manufacture  and  export  to  the  United 
States  of  vegetable  parchment.  The  following  are  abstracts 
of  the  reports  sent  in  reply: — Consuls  at  Havre  and  Sr 
Ktienne  in  France,  at  Annaherg,  Berlin,  Bremen,  Dresden, 
Freiburg,  Fiirth,  Hamburg,  Nuremberg,  Munich,  and 
Weimar  in  Germany,  Liege  and  Ghent  in  Belgium,  and  at 

Germany. — 


Amsterdam  and  the  Netherlands,  reported  that  no  vegetable 
parchment  was  manufactured  in  their  districts. 

Austria- Hungary.  Vienna  Consulate.  —  Vegetable 
parchment  is  manufactured  at  three  mills  in  this  district, 
one  of  which  produces  the  cheaper  qualities  used  as  a 
waterproof  packing  paper  J  a  second  produces  the  finer 
qualities  as  osmogene,  dialysing  and  drawing  parchment 
paper.  Only  small  quantities  have  been  exported  from 
Vienna  to  the  United  States.  The  present  prices  at  Vienna 
are:  for  ordinary  quality  for  wrapping,  22-3  cents;  for 
wrapping  butter,  32-4  cents  ;  osmogene  or  dialysing  parch- 
ment, 44-64  cents;  tracing  parchment,  55-88  cents  per 
kilo.  (2*2046  lb.)  Freight  on  parchment  from  Vienna  to 
Hamburg,  1  ■  66  dol.  to  1-90  dol.  per  224  lb. 

Prague  Consulate. — There  is  only  one  vegetable  parch- 
ment factory  in  Bohemia,  producing  between  500  and  600 
tons  annually.  During  the  last  four  years  490  tons  were 
exported  to  the  United  States.  The  market  price  for 
ordinary  qualities  average  9 -30  dols.  per  100  lb. 

Belgium.  Brussels  Consulate. — Three  firms  only  in  this 
district  manufacture  this  material,  producing  annually 
about  1,322  tons,  two-thirds  of  which  is  used  for  wrapping 
and  one-third  for  industrial  purposes.  The  quality  for 
wTapping  is  from  10  to  11  cents  per  lb.;  for  osmoses,  68 
cents  per  kilo. ;  imitation  leather  and  oil-cloth,  24  to  34 
cents  per  kilo.  The  cost  of  transport  from  the  mills  to 
Antwerp,  loading,  and  other  charges,  is  from  15  to  20  cents 
per  kilo.  Most  of  the  parchment  paper  manufactured  here 
is  sold  in  England  and  Germany.  The  invoiced  quantities 
exported  to  the  United  States  were  :  for  1890,  12,093  lb.; 
for  1891,  26,499  lb.;  for  1892,  19,745  lb.;  for  1893, 
70,270  lb.,  and  for  the  first  six  months  of  1894,  18,344  lb. 
The  principal  shipping  port  is  Antwerp,  and  the  ports  of 
destination  New  York,  Chicago,  and  St.  Louis.  The  total 
quantity  of  vegetable  parchment  shipped  to  the  United 
States  from  1st  January  1890  to  15th  June  1894  amounted 
to  142,951  lb.  The  import  duty  upon  this  material  into 
Belgium  is  77  cents,  per  220  lb. 


Consular  District. 

No.  of  Mills. 

Quantity  Exported  to  U.S.A. 

Price  per  Pound. 

i  lost  of  Transport. 

1 

25  tons  darim.-  past  four  years. 

!»}  to  lo  ceutN. 

2'5  dols.  per  ton  to  Rotterdam. 

— 

11*7  tons  daring  i«ist  four  years. 

Alwut  !•  cent*. 

24centsr>er  220  pounds  to 
Rotterdam. 

1 

None  'in 

'.r;  'o  11  percent. 

!S-7  cents  per  220  pounds  vid 

Rhine  freight  boats. 

None 

None. 

10T,  to  12  cents. 

12  cents  per  100  kilos,  to  Antwerp 
or  Rotterdam. 

2 

None  daring  recent  years  (annual 
production  30,000  pounds) . 

10  to  12  cents. 

]ii  cents  per  cwt. 

T1'>,ihh>  pounds  sinco  189S  invoiced 
-    cents  per  -xmnd. 

1",  rents. 

2'84  dols.  per  ton  to  Stettin. 

The  Consul  at  Frankfort  reports  that  although  do 
genuine  vegetable  parchment  is  manufactured  in  his  district, 
pergamene  or  imitation  vegetable  parchment  is  pro- 
duced at  one  mill,  and  i-  chiefly  used  for  wrapping  oily 
suh ■•  I,  &c,  and   the   price   is  from  10  to  15 

cents  f/.-r  kilo,  f.o.b.  Antwerp.  The  report  further  itatet 
that  a  parchment  substitute  i-  manufactured  which  i> 
applicable  for  nearly  all  purposes  to  which  vegetable 
parchment  i-  DOW  used,  and,  being  free  from  give,  rin,  is  for 

m  purposes  preferable ;  the  price  of  this  substitute  is 

from  10  to  17  cents  per  kilo,  f.o.h.  Antwerp.  In  the  lower 
Khine  district  ther<-  are  fi'.e  mills  manufacturing  genuim 
vegetable  parchment.     All  grades  of  vegetable  paretic 

ing  into  Germany  are  subject  to  a  duty  of  2-:sn  dols.  pei 
22  1  It.       -    I'    I 

Aim  ii  ii  I  w,  Silk    IN    BvGLJ 

/    •    Consular  Report     December  1894,  888— 541. 

'I  in-  report,  dated  rVugu  •  14,1894,    tat     thai  \  company 

•cine  formed  in  Bradford  foi  the  manufacture  ol  artificial 

silk      Patent     !  i  tired  in   the  I  nitod  State-  by 


the  inventor,  Dr.  Lehner,  of  Zurich.  After  describing  the 
process  of  manufacture  the  report  states  that  the  promoters 

propose  to  form  a  company  with  a  capital  of  540,000  dols. 
Samples  of  yarn,  brocaded  silk,  braids,  &c,  as  well  as  the 
process  of  manufacture,  were  shown  at  a  reception  of 
representatives  of  vari  mis  professions,  trades,  ami  press, 
and  the  general  opinion  appeared  satisfactory.  The  manu- 
facturers and  textile'  experts  of  Bradford  have  nevertheless 
no    confidence    in   the   usefulness   and    practicability    of  the 

process.  To  Messrs.  Lister  and  Company,  the  largest  silk 
manufacturers  in  England,  the  process  was  offered,  but  they 
declined  to  entertain  it,  and  the  opinion  of  a  dozen  other 

experienced   men    is,    that    the    invention    will    not   prove    a 

success.  These  opinions,  however,  may  be  somewhat  pre- 
judiced.   Manufacturers    have  expressed    doubts    that  it 

could  ever  be  produced  in  quantities  luffioienf  to  make  it 
a  gnat  factor  m  trade,  though  it  may  have  a  limited  con- 
sumption   as    a    weft    with    other   material  as  a    warp.      The 

Bradford  Conditioning   House  gave   the   following   report 
upon  samplei        (l  >  The  samplei    submitted  arc  purely 
ficial,  containing   no  BJatnents  of  pure  silk.     (2.)  The 
rclativi    trcngtb    compared  with    Italian  pure  silk  of  th< 
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s,i ioodU  l  1,010  j  irde   to   the  ice)   is   as  68  to  LOO. 

(3  i  Pure  silk  has  but  little  elasticity,  und  when  stretched 
not  return  t"  its  original  length  ;  neither  does  the  niti- 
ficial  -ilk,  but  n  stretching  quality  (befon  breaking)  is  as 
73  to  100  relatively,  (4.)  Taken  as  a  denier  measure,  the 
relative  weight  of  the  same  average  diameters  of  pun;  and 
artificial  -ill-  is?  25  pei  cent,  more  in  the  latter.  (5.)  The 
artificial  silk  is  much  evenei  in  counts  (taking  20  tests  ■>! 
10  yards  each)  than  any  pure  Bilk.  (6.)  The  denitrated 
artificial  -ill-  takes  tfatj  dye  in  all  Bbades  perfectly  even  and 
brilliant    S.  P.  !•:. 


GENERAL  TRADE  NOTES. 

LEGISLATION     M  I  I  'I  IN(.     A  1)1   I   I  II;  v  I  I  l>    UIL8     IN 
PORTl  GAL. 

The  Portuguese  Government  has  recently  published 
regulations  relative  to  the  prohibition  of  the  offering  for 
Bale  of  adulterated  wines  and  oils.  The  French  "  Journal 
Officiel  "  publishes  such  of  these  regulations  as  relate  to 
oil,  providing  as  follows: — 

Art.  34.  The  consignment,  the  sale,  and  the  offering  and 
placing  for  sale,  of  any  oil  other  than  olive  oil  are 
prohibited. 

Art.  35.  Oil  extracted  by  a  mechanical  or  chemical 
process  from  oil-cake  shall  not  be  consigned,  sold,  or  placed 
lor  sale,  except  under  the  denomination  of  olive-cake  oil. 

Art.  36.    Any  other  vegetable  or  animal   oil   shall   not 
be  consigned,  sold,  or  offered  for    sale,   except   under  the    j 
name  of  the  substance  from  which  it  is  extracted. 

Art.  37.  The  mixture  of  olive  oil  with  other  oils  shall  not 
be  consigned,  sold,  or  offered  for  sale,  except  under  the 
name  of  the  oils  entiling  into  its  composition. 

Art.  38.  Receptacles  containing  the  cake-oil  or  other 
vegetable  or  animal  Wis  should  bear  such  an  inscription  in 
indelible  characters  of  the  nature  of  the  oil :  cake-oil, 
cotton-seed  oil,  mendolu  oil,  sesamum  oil,  fish-oil,  &c, 
according  to  origin. 

Art.  39  et  seq.  Offenders  may  be  punished,  as  the  case 
may  be,  by  imprisonment  from  one  month  to  a  year,  and 
by  fines  varying  between  10,000  and  500,000  reis. — Board 
of  T>  «</'■  Journal. 


Proposed  Ixci;i:v-i:   in   the  Ethek  and  Hoxey   Duties 
ix  Germany. 

The  German  Government  have  laid  before  the  Reichstag 
a  Bill  for  the  revision  of  the  Customs  tariff.     Among  other 
alterations,  the    measure    increases   the    import  duty   upon 
honey,  not  in  the  comb,  from  20  m.  to  36  m.  per  100  kilos. 
(=9«.  to    1 6s.  3d.  per  cwt.).     The  present   duty  is   one  of 
20  m.  for  all  kinds  of   honey,  and   comb-honey  will  he  kept 
at  that  figure.     The  reason  given  for  the  proposed  increase 
is  that  a  great    part  of    the    substance    now    imported  as 
hone)'  is  in  reality  nothing  but   glucose,  and  that  artificial    , 
honey  is  now  prepared  in  such  a  manner  that  it  cannot  be 
chemically  distinguished  from   the  natural   product  (sic!). 
Hence  the    sugar-duty,   having  been    increased    to  36  m. 
per  100  kilos,  some  time  ago,  it  is  now   proposed  to  apply 
the  same  tax  to  honey,  which  may  possibly  consist  partly  or 
wholly  of  sugar.     The  duty  on  ether  of  all  kinds  (excepting 
sulphuric  ether)   is  to    be    raised  from   20  m.   to    18(1   m. 
per    100    kilos.,   on    the  ground   that  the    German    manu- 
facturers   are    compelled   to    use    duty-paid    spirit    in    the 
preparation   of    ethers,   and   that    this    duty   amounts    at 
present  to  80  m.  per  hectolitre,  which  gives  the   foreign 
maker,  who  uses  duty-free  alcohol,   an    unfair   advantage. 
The  importation  of  ether  into  Germany  has  advanced  from 
an  average  of  6,000   kilos,  from  1880  to  1889  j   to  90,100 
kilos,  in  1891  ;  29,600  kilos,  in  1892  ;  and  31,300  kilos,  in 
1893.     Sulphuric  ether,  which  is   made  in   Germany  from 
duty-free  spirit,  is  to  remain  dutiable  at  the   rate  ot  20  m. 
per  Ion  kilos. — Chemist  and  Druggist. 


Drug-growing  in  British  [ndia. 

We  hive  recently  received  tho  Annual  Administration 
Report  on  the  Government  Botanical  Gardeus  and  Parks, 
Nilgiri  Hills,  India,  for  the  year  ending  March  :;l-t,  1894. 
It  contains  several  paragraphs  of  interest  to  pharmacists. 
The  Botanical  Gardens  receive  frequent  inquiries  for  drugs 
and  other  products  suitable  for  acclimatisation  in  Indi  i  and 
are  also  often  asked  to  identify  specimens, 

Maralhi  Buds  and  Mathan  Mast. 

Thus,  in  January  last,  Mr.  Ommanncy,  of  the  Indian 
Hemp  Commission,  sent  for  identification  samples  of  two 
native  drugs,  known  as  Marathi  hud-  and  Mathan  mast, 
which  are  said  to  be  frequently  mixed  with  the  hemp  sold 
in  bazaar-  for  consumption,  being  reputed  to  increase  the 
intoxicating  properties  of  that  article.  The  Marathi  buds 
proved  to  be  those  of  an  Eriolana,  most  probably  Eriolana 
quinquilocularis ;  and  the  Ma'han  mast  the  pollen-bearing 
scales  of  some  Cycas,  probably  Cycat  circinaHs,  but  much 
smalli  r  than  usually  found  in  that  species.  Neither  of  the-e 
drugs  is  known  to  possess  intoxicating  properties  ;  the  order 
Sterculiacca,  to  which  the  Eriolanas  belong,  is  noted 
chiefly  for  its  mucilaginous  matter-,  and  the  Cycas  circin- 
ulis  contains  no  alkaloid  or  other  principle  that  would 
ac  omit  for  it-  reputed  narcotic  action,  so  that  the  intro- 
duction of  these  two  substances  into  hemp  mixtures  may 
be  regarded  as  innocuous. 

"Rubber-yielding  Trees. 

(  Vara  and  Castilloa  rubber-trees  have  been  cultivated  in 
the  Barliyar  Gardens  for  several  years,  and  have  been 
tapped  more  than  once,  always  with  the  most  disappointing 
results  so  far  as  quantitative  yield  goes,  though  the  Castilloa 
rubber,  when  purified,  is  of  splendid  quality.  There  is 
some  doubt  whether  the  unsatisfactory  result  of  the  opera- 
tions be  not  due  to  the  want  of  skill  in  tapping.  It  is 
therefore  suggested  that  Government  should  send  an 
expert  rubber-tapper  from  Assam  to  try  his  hand  on  the 
trees. 

Eucalyptus  Oil. 

Eucalyptus  oil  is  now  distilled  in  the  Madras  Presidency 
by  private  distillers  in  sufficient  quantities  to  supply  all  the 
local  requirements.  One  of  the  distillers  has  sent  samples 
of  his  oil  to  London  for  examination,  and  was  informed  that 
it  was  of  good  quality  and  could  probably  compete  success- 
fully with  many  brands  of  Globulus  oil.  The  colour, 
however,  was  rather  dark. 


Gums  Tragacanth  and  Ammoniacum. 

The  Madras  (iovernment  have  also  been  asked  by  a 
planter  at  Nadivatam  to  procure  for  him,  through  the 
British  Consuls  in  Persia,  seeds  of  the  tragaeanth  and 
ammoniacum  plants.  It  is  not  considered  likely,  however, 
that  either  of  these  plants  would  do  well  on  the  moist 
western  slopes  of  the  Nilgiri  Hills,  as  they  require  a  high 
elevation  where  the  climate  is  hot  and  dry  in  summer  and 
cold  in  winter. 

Erythroxylon  Coea. 

About  2,000  cuttings  are  now  being  raised  in  the  hot- 
houses in  the  Government  Gardens  at  Ootacamund,  half  of 
which  may  be  expected  to  grow  into  plants  fit  for  planting 
out  in  July  1895.  The  coca  fruits  freely,  and  can  be  grown 
readily  from  cuttings,  so  that  in  a  few  years  a  large  area 
can  be  placed  under  cultivation.  At  present  it  is  not  known 
to  be  attacked  by  any  disease.  Mr.  Hooper  some  years  ago 
made  a  small  quantity  of  the  hydrochlorate  of  cocaine,  and 
reported  that  it  could  be  easily  manufactured  in  Madras. 
There  can  be  no  doubt  that  the  Erythroxylon  Coca  can  be 
grown  in  abundance  on  the  Nilgiris  :  but  it  is  not  likely  that 
it  would  prove  remunerative  to  planters,  because  from  300 
to  400  lbs.  of  very  carefully  dried  leaves  are  required  to 
produce  1  lb.  of  cocaine. — Ibid. 


Jim.  31, 189.'..] 


THE  JOURNAL   OF  THE  SOCIETY   OF  CI1EMTCAL  INDUSTRY. 


Sulphuric  Acid  Making  in  Queensland. 

At  u  recent  meeting  of  the  Balmoral  (Queensland) 
Divisional  Board,  permission  was  granted,  though  not 
without  some  opposition,  to  Messrs.  Elliott  Brothers  to 
establish  chemical  works,  mainly  for  the  manufacture  of 
sulphuric  acid  at  Balimba,  near  Queensport.  Mr.  Elliott, 
who  was  present  to  support  the  application,  said  that  the 
local  manufacture  of  sulphuric  acid  would  reduce  the  cost 
of  that  chemical,  which  is  now  imported  from  Sydney, 
from  25/.  to  ")/.  per  ton.  The  works  will  give  employment 
to  about  20  men  at  first;  hut  it  is  expected  that  they  will 
become  the  nucleus  of  a  great  industry,  and  indirectly,  in  a 
short  time,  will  give  employment  to  hundreds. — Ibid. 

Bi-mutii  i\  the  United  Statks. 

We  recently  announced  the  alleged  discovery  of  bismuth- 
ore  in  Michigan,  U.S.A.  Further  details  on  the  subject 
havabeen  received,  from  which  it  appears  that  the  discovery 
was  made  by  some  men  engaged  in  prospecting  for  a  con- 
tinuation of  the  Ropes  gold-mine  vein  near  Ishpiming. 
From  present  indications  a  large  quantity  of  the  mineral  has 
been  found.  An  analysis  of  the  Ropes  rock  shows  it  con- 
tains metal  in  sufficient  quantity  and  quality  to  afford  profit. 
There  are  apparently  many  thousands  of  tons  of  the  rock 
holding  the  mineral,  and  it  is  said  that  the  process  of 
separating  the  bismuth  from  the  rock  is  simple,  and  can  be 
carried  out  very  cheaply. — Ironmonger. 

Bismuth  and  Platinum  in  New  South  Walks. 

The  annual  report  of  the  X.S.W.  Department  of  Mines 
and  Agriculture  mentions  that  mining  for  bismuth  is  nearly 
a  dead  letter  in  the  colony.  The  Great  Jinjera  Company 
at  Pambula  sent  away  a  few  tons  of  bismuth  ore  during  the 
year,  but  the  mine  is  now  shut  down.  On  the  Red  Range, 
about  15  miles  from  Glen  Innes,  some  old  working  that 
were  worked  for  bismuth  some  years  ago  are  being  re- 
opened. 'J 'he  platinum  found  in  the  northern  sea-beaches 
bordering  the  Clarence  and  Richmond  mining  district  in 
New  South  Wales,  although  occurring  in  payable  quantities, 
has  not  yet  received  much  attention.  Several  leases  have 
heen  granted,  but  so  far,  only  one  has  been  exploited,  with 
the  result  that  there  is  a  considerable  quantity  of  concen- 
trates on  hand.  The  extreme  fineness  of  the  metal  found, 
and  the  want  of  knowledge  how  to  separate  it  from  its 
associated  minerals,  renders  it  of  little  commercial  value  to 
the  miners  of  the  district  at  present.  Large  deposits  of 
chrome  ore  have  been  found  during  the  year  at  Gundagai, 
but  the  principal  deposit  is  on  private  land,  and  as  capital 
will  be  required  to  open  up  the;  mines,  no  practical  results 
have  followed  the  discovery. — Chemist  and  Druggist, 

A   Standard  or  Limit. 

The  Imperial  Institute  at  Berlin  Ins  approved  an 
apparatus  intended  to  give  a  unit  of  light  as  nearly  con- 
stant ;,-  possible,  and  ca|>able  of  being  reproduced  without 
chaoge  under  similar  conditions.  Tin.-  apparatus  i~  some 
what  complicated,  bul  it  is  claimed  the  margin  of  error  is 

not  over  I   per  cent.       The  Standard  is  the  light  {.'iven  out  by 

pure  centimetre  of  platinum  leaf  heated  to  a  fixed  tern- 
afore  by  an  electric  current.     'I  he  complications  in  the 
apparatus  are  main!)  due  to  tin:  arrangements  for  regulat- 
ing trie  current.     Engineering  and  Mining  Journal. 

Utilising  1 5 i  \-i-I  i  i.\  \<  e  Slao. 

Engineering  </»</  Mining  Journal,  29.12.94,0.  607. 

Another  use  for  blast  furnace  slag  is  suggested  by 
[/Industrie."     It  Is  pointed oul  that  refined  slag  Is  a  till 

cate  of  the  basic  type,  the  silicon  being   present  as  dioxide. 

I'  -ill'-.,  and  in',:'  '.xides  than  acid  lili- 

Now,  the  fusibility  of  these  depends 

upon  the   fusibility  of  tbi  they  contain.     Therefore, 

double  nilicaf  fusible  than    tbi  ponding 


simple  ones  when  their  basic  constituents  are  more  fusible 

than  silica,  and  the  contrary  is  the    ease  when    they  are  I. 

fusible  than  silica.    Now  the  basic  constituents  of  (his  sh,<r 

are  less  fusible  than  silica.  Therefore,  :i  mixture  of  Blag  and 
quartz  or  sand,  made  so  that  the  two  materials  shall  be  in  the 
same  proportions  as  they  are  found  in  their  double  silicates, 
will  melt  at  a  lower  temper, ilure  than  slag  alone,  and  the 
melting-point  of  the  mixture  will  lie  exactly  the  temperature 
at  which  the  silicate  obtained  may  be  remelted.  The  melting- 
point  of  this  slag  is  about  as  high  as  thai  'if  orthoclase 
(potassium  feldspar).  The  latter  only  melts  at  a  tempera- 
ture sufficient  to  burn  porcelain,  and  its  melting-point  is  not 
lowered  by  the  addition  of  silica  ;  the  mixture  of  slag  and 
saqd,  on  the  other  hand,  melts  at  about  the  temperature 
necessary  to  burn  bisque.  The  compounds  formed  of  silica 
and  feldspar  are  not  transparent,  while  those  formed  of 
siUct  and  slag,  or  a  mixture  of  feldspar,  slag,  and  silica  are  ; 
perhaps  because  feldspar  is  rich  in  aluminium,  and  slag 
contains  but  a  small  percentage  of  this.  The  use  of  sla^s 
in  manufactories  of  porcelain  and  fayence  has  therefore  the 
following  advantages  :  The  glaze  can  be  melted  at  a  lower 
temperature  when  refined  slag  is  added  to  the  materials 
usually  employed ;  i.e.,  quartz  and  feldspar.  At  ordinary 
temperatures  the  glaze  is  clearer  if  slag  be  used.  The  use 
of  slag  lessens  the  amount  of  glaze  necessary  for  the 
porcelain — a  not  unimportaut  consideration,  for  the  porce- 
lain loses  in  plasticity  as  the  quantity  of  enamel  is  increased. 
Finally,  slag  may  also  be  utilised  in  the  manufacture  of 
giass.  The  advantage  of  using  it  differs  in  different  cases, 
and  is  largely  dependent  upon  the  qualities  and  relations  of 
the  elements  which  are  to  enter  into  the  glass.  Indeed,  the 
energy  with  which  different  silicates  enter  into  combination 
with  each  other  is  dependent  largely  upon  their  composition, 
and  especially  the  proportion  of  silica  they  contain.  Simplo 
and  triple  silicates,  containing  the  same  bases,  combine  with 
each  other  very  readily.  Double  and  triple  silicates  react 
on  each  other  with  less  energy,  and  simple  silicates  react 
very  little.  Fasy  and  perfect  combination  of  the  elements 
entering  into  the  composition  of  glass  is  very  conducive  to 
its  good  quality.  Fxperiments  have  shown  that  pura  slag 
is  a  great  help  in  effecting  this. 

Position  ov  Chemical  Imumuy  in  Italy. 
(i.  Flter.     Chem.  Zcit.19,  34. 

A  considerable  impetus  has  been  given  to  the  chemical 
industries  of  Italy  during  the  last  few  years  which  promises 
to  be  still  more  marked  in  the  future.  The  enormous 
development  of  the  artificial  manure  trade  has  been 
accompanied  by  a  similar  increase  in  the  manufacture  of 
sulphuric  acid,  for  which  the  country  is  adapted  oiring  to 
the  abundance  of  raw  material.  The  n  imbcr  of  sulphuric 
acid  works  has  risen  in  10  years  from  2  to  15,  the  total 
production  now  being  020,000  ctr.,  of  which  more  than 
half  is   employed    in   fbe   manufacture   of  superphosphate. 

One  large  works  manufactures  liquid  carbonic  anhydride 
as  :i  by-product  in  the  production  of  Epsom  salts.  In 
Upper  Italy  it  i-  proposed  to  manufacture  sodium  nitrite, 
utilising  the  refuse  lead  oxide  for  the  production  of  lead 
i  ite.     Tartar  emetic  is   not  extensively   manufactured, 

parti)  Owing  to  the  introduction  Of  new  dyes  anil  partly  to 
the  competition  of  cheaper  antimony  salts  from  Germany-. 
Oxalic   acid,    tannin,    soda,  ami   bleaching    powder   are    not 

manufactured  at  all.     As  regards  soda,  there  is  plenty  of 

cheap  s.ilt,  ;ind  the  Government  WOuld  probably  support 
the    undertaking;   but  a    larger  amount  of   e;i|  ital  would  be 

required  than  is  available,  owing  to  the  prevailing  un- 
certainty. Dextrin,  distilled  glycerine,  water  glass,  zinc 
white,  acetic,  and  nitric  acids  have  long  been  manufactured 
on  a  small  scale.  Repeated  attempts  to  manufacture  dyes 
always  failed,  it  is  almost  impossible  to  compete  with,  the 
German  and  Swiss  works,  and  the  raw  material  would  have 
to  be  obtained  from  England,  since  Italian  tar  only  contains 
i     2  pen  <•  -tit   of  i"  ii- 

aic  acid  is  obtained  from  mineral  refuse  in  sufficient 
amount  for  the  considerable  consumption   in  Italy.     Pops 

pboros  i~  obtai I  from  fiance.    Tin-  consumption  in  Italy 

1,000  Kilos,  per  annum,     it  has  often  been  proposed  to 
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manufacture  phosphorus,  in  Italy,  bul  mob  an  undertaking 
irould  cot  be  successful.  Many  products  might  1"  manu- 
factured with  advantage,  but  some  of  those  to  which  Borne 
capitalist*  and   manufacturer*   seem  most    inclined   would 


onlj  l<;nl  tf>  disappointment.  It  must  not  be  forgotten  that 
Italy  possesses  no  coal,  and  is  so  far  dependent  on  England. 
Lignite  ocean  in  some  di-tricts,  and  in  Upper  Italy  great 
w;it.  r-powcr  is  nearly  everywhere  available. — X.  II.  .1.  M. 


.\mt\iK  01  Soda. 
Shipments,  Consumption,  stocks,  tinrf  Prices, from  1891  to  1894. 


1891. 


1892. 


Shipment*  from  South  American  ports  to  all  parts  tor  the  nix       Tons 

months  ending  Slst  Dec<  ml 
Do.  fur  i  1m  •  w  months  ending;  Slst  December „ 


A il. Tit  i"i  Europe  on  31st  Deoember  . 
stock-,  iii  United  Kingdom  porta:— 


1891. 


Liverpool Tons 

London 

(tut  ports 


7,(K)0 

8,900 

12,100 


1892. 

9,000 
3,500 

7. .Mio 


L893. 

2,000 
3,800 


L894 

l.'i.-,n 
1,000 


104,000 
321,0d0 


3,800  12,050 


Stocks  in  Continental  ]>orts  on  :i)st  December Tints 

Consumption  in  United  Kingdom  for  the  six  months  ending  „ 
SlstDecember. 

Do.  in  Continent      do.      do „ 

Do.  in  United  Kingdom 'for  the  12  months  do „ 

Do.  in  Continent  do.       do 

Do.  in  United  States  do.        do „ 

Do.  in  the  World  do.        do „ 

Visilile  supply  on  31st  December  (including  the  quantity  afloat,  „ 
for  Europe  and  Stocks  in  United  Kingdom  and  Continent  J. 

Price  on  31st  December per  Cwt. 


y    28, 


191,000 

30,000 

153,000 

120,000 

703,000 
100,000 
9-23,000 
535,000 

9*.  lid. 


373,000 

7S  1,000 
215,000 


20,000 


185,000 
33,000 
192,000 
117,000 
685,000 
100,000 
902,000 
420,000 

9s.  lid. 


1893. 


550,000 
939,000 

358,000 


9,100 


92,900 
29,000 
231,000 
100,000 
082,000 
104,000 
886,000 
460,000 

9s. 


1894. 


023,000 

1,073,000 

398,000 


17,300 


101,700 
29,600 

216,500 
114,500 
749,500 
100,000 
964,000 
512,000 

8s.  I0id. 


— W.  Montgomery  &  Co.'s  Circular, 


W.  T.  SARGANT  AND  SONS'  ANNUAL 
METAL  CIRCULAlt. 

The  broad  outlines  of  the  metal  trade  of  this  Kingdom 
for  1894  are  summed  up  in  a  very  few  words.  A  further 
shrinkage  of  the  whole  volume  of  business,  and  a  con- 
tinuance of  unremunerative  rates  in  the  best  cases,  with  a 
further  shrinkage  of  values  in  the  others. 

The  Board  of  Trade  returns  for  the  exportation  of  metals 
from  the  United  Kingdom  were  as  follows:  — 


1894. 

1893. 

1892. 

1891. 

1890. 

£ 
28,0-45,527 

£ 
30,837,175 

£ 
33,043,916 

£ 
39,230,009 

£ 
45,251,434 

Quotations  31st  December. 


G.M.B.  Scot  eh  iron Per  ton 

„       copper „ 

Straits  tin „ 

Soft  pig  lead , 

Spelter 

Bar  silver   Per  oz. 


1894. 


1893. 


£  s.  <l. 

2  1  9 

■11  0  0 

<n  o  o 

9  10  0 

11  10  0 

0  2  3TV 


£    s.  d. 

2    3  6 

42  16  3 

71    o  0 

9  12  6 

16  15  0 

0    2  72 


It  is  generally  recommended  to  pass  over  unpleasant 
subjects  in  the  fewest  possible  words,  but  the  wisdom  of 
this  course  depends  upon  circumstances,  and  we  propose 
to  amplify  the  comparison,  which  is  only  one  more  straw  on 
the  camel's  back,  by  stating  a  few  facts,  well  known,  but 
too  much  disregarded. 


1873. 

Value. 

1894. 

Value. 

Tons.             £ 

Tons. 

£ 

Exports  of  iron  and  steel 

2,957,813   37,731,239 

2,656,125 

18,731,140 

Products  of  British  lead 

54,235 

1,4-10,000 

20,000 

200,000 

mines. 

Products  of  British   tin 

10,000 

1,300,000 

8,000 

560,000 

mines. 

Acres. 

Acres. 

Arable  land  in  cultivation 

3,900,000  ,  39,000,000 

1,985,000 

8,000,000 

and  wheal  raised. 

Population  of  the  United 

31,029,299 

•  • 

Kingdom  (census  1871). 

Population  of  the  United 
Kingdom  (census  1891). 

, , 

37,870.764 

Thus  in  four  articles,  selected  because  they  are  important 
British  productions,  there  is  a  decreased  value  of  551,000,000/. 
as  compared  with  21  years  ago,  whilst  the  population  has 
increased  as  stated. 

Are  those  people  unreasonable  who  complain  that  there 
is  something  amiss  with  British  industry,  or  are  those 
statesmen  whose  only  duty  it  is  to  see  that  this  nation 
exists  under  the  most  favourable  conditions  that  can  be 
secured  for  its  development,  doing  their  duty  by  advocating 
a  system  of  laisser  faire  ?  So  closely  woven  are  industrial 
pressure  and  political  chaos,  that  a   little  more  laisser  faire 
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will  bring  us  into  the  maelstrom  of  passionate  resentment 
towards  those  who  arc  too  comfortably  off  to  risk  a  little 
ease,  or  a  momentary  loss  of  popularity,  by  advocating 
changes  which  they  know  ought  to  be  made,  but  fear 
might  excite  the  opposition  of  the  settled  classes,  who  live 
on  invested  incomes  and  pensions. 

Two  duties  have  been  clearly  neglected  by  them.  The 
first  is  the  stimulation  of  our  own  trade  by  entering  into 
preferential  conditions  with  our  colonies.  The  second  is 
the  refusal  of  this  nation  to  enter  into  the  Bi-metallic  Con- 
vention which  the  other  European  nations  and  America 
were  so  desirous  of  doing. 

The  disadvantages  of  a  high  ratio  of  gold  and  silver  are 
keenly  felt  by  Eastern  traders,  but  imperfectly  understood 
by  labourers,  who  suffer  by  the  results.  The  superabundant 
foreign  supplies  of  wheat  and  tin,  which  have  so  depressed 
the  market  value  in  this  country,  are  both  direct  results  of 
the  large  and  stimulating  payments  of  silver  to  the  pro- 
ducers in  silver-using  countries.  A  further  result  of  the 
same  thing  is  developing  rapidly,  by  the  same  stimulus 
being  applied  to  many  articles  previously  manufactured  by 
England,  but  now  made  by  natives  of  the  East.  This  can 
only  be  cured  by  giving  them  less  silver.  The  surplus 
silver  let  free  by  its  demonetisation  in  the  West  has  fertilised 
the  East  to  the  detriment  of  the  West,  and  it  is  clearly  the 
interest  of  England,  as  a  trading  and  manufacturing 
country,  not  to  refuse  to  adopt  with  other  western  nations 
those  means  that  are  best  adapted  to  bring  about  a  sub- 
stantial rise  in  the  value  of  silver.  By  our  neglect  of  this 
obvious  duty  our  trade  and  our  productive  capacity  are 
decreasing  by  leaps  and  bounds. 

The  limitation  of  the  currency  produced  by  the  throwing 
silver  out  of  use  is  a  thing  not  thoroughly  comprehended 
in  many  quarters.  By  what  Germany  commenced  in  1873, 
and  what  other  nations  have  since  superadded,  the  currency 
has  been  reduced  from  1,400,000,000/.  to  800,000,000?.  No 
wonder  that  a  sovereign  buys  double  the  quantity  of 
merchandise  that  it  did  20  years  ago  ;  but  another  way  of 
putting  the  same  thing  is  that  a  producer  of  merchandise 
has  to  give  twice  as  much  merchandise  to  obtain  a 
sovereign.  No  doubt  bondholders  benefit  by  it,  but.  only 
by  increasing  the  pressure  on  the  industrious  poor  who 
have  to  bear  the  severe  pressure  of  taxation  to  pay  the 
bond-holder's  interest.  Our  apology  for  this  digression  is 
the  long  continuance  and  increasing  severity  of  the  trade 
depression  in  metals. 


Tin. 

The  tendency  of  the  silver-using  countries  to  displace  the 
gold-using  ones,  as  producers  of  this  metal,  is  most  marked. 
In  1873  the  Straits  shipments  amounted  to  6,96:5  tons  ;  in 
I  88  I  they  reached  the  total  of  46,6  10  tons.  In  188.')  Bolivia 
sent  to  Liverpool  224  tons  ;  in  189  1  it  sent  3,482  tons. 

Per  contra  Australia,  a  gold  currency  country,  in  1883 
scut  forward  11,121  tons,  and  in  1804  only  5,824  tons, 
whiNt  Cornwall,  the  aocient  lather  of  the  industry,  has 
steadily  declined  from  10,000  ton-  per  annum  to  8,ooo  tons 
in  1804.  But  it  i^  not  only  this  transfer  of  quantities  that 
has  to  lie  noted.     The  producers  in  the  silver-using  countries 

an  thriving,  making  handsome  profits,  whilst  Cornish  mines 
an;  the  despair  of  all  connected  with  them. 

The  following  is  ;i  table  of  results  of  the  21  best  mines 
there  :  — 


Dividends  Paid. 


1894. 


Dolcoatti  

t, 

I'.nie 

Pool 

wiii  ;,i  <;,  untitle, 


I 
7.01O 


t 
».l  1  -i 

785 

760 

V.ssii 


Dividends  Paid. 


1893. 


189 1. 


Tinoroft 

South  Oondurrow 

Killifrcsh 

West  Kirby 

('.ills  made  in  12  others. 


£ 
4,500 

1,071 

2,550 

5,100 


67,230 


36,522 


2,100 


1,950 
2,700 


18,427 


52,040 


We  have  further  to  note  that  these  residts  of  1891, 
bad  as  they  are,  were  obtained  whilst  Straits  tin  averaged 
68/.  14$.  2d.  for  the  year;  now  tin  has  since  fallen  to 
59/.  5*.,  or  just  about  9/.  10*-.  per  ton  less.  That  difference, 
if  no  further  fall  takes  place,  makes  a  total  prospective  loss 
of  88,000/.  on  balance  for  the  21  best  placed  mines  in  the 
county.  Against  such  cruel  and  unfair  competion  they 
cannot  stand.  Either  by  a  substantial  rise  in  silver,  which 
it  is  in  the  power  of  the  statesmen  of  this  country  to  obtain, 
they  can  revive  and  flourish  j  or  by  the  laisser  faire  all 
round,  they  can  wither  and  die ;  there  is  no  middle  course. 
But  to  turn  from  the  fortunes  of  individual  producers  to 
the  position  of  aggregate  supply  and  demand,  we  note  that, 
chiefly  owing  to  a  reduced  demand  from  America,  instead 
of  an  expanding  one,  the  work  of  the  year  has  resulted  in 
creating  a  pretty  considerable  addition  to  the  visible  supply. 
We  trust  that  with  low  prices  consumption  will  again 
expand  as  it  has  in  past  years,  and  that  producers  will  see 
the  wisdom  of  not  killing  the  goose  that  lays  the  gotten 
eggs.  In  that  respect  events  must  be  watched,  and  altering 
circumstances  will  necessitate  altering  views.  Meantime  it 
is  sufficient  to  notice  that  we  opened  the  year  at  73/.  10*. 
per  ton,  and  closed  at  61/.  Other  details  for  the  last  10 
years  are  given  below. 

Stocks  of  Foreign  Tin  and  Quantities  Afloat  for  England. 
Holland,  and  America. 


— 

1894, 
Dec.  31. 

1893, 
Dec.  31. 

1892, 
Dec  31. 

Tons. 

Tons. 

Tons. 

8,985 

4,892 

2,776 

1,189 

817 

l,3n; 

St  raits  afloat  for  London,  including 
wire  :nlvices. 

Australian  afloat  for   London,   in- 
cluding wire  advices. 

1  oil  warrants  in  Holland  .... 

3,778 

650 

1,000 

3,470 
9(19 
319 

2,170 

957 
868 

1,632 

640 

326 

1,129 

L,6O0 

1,240 

707 
19 1 

670 

335 

I'M) 

220 

lO.O'ln 

13,152 

10,093 

Estimated  ste<-i<  m  America  and 
quantity  floating, 

3,8L>0 

2,730 

5,492 

•j:i.  UK) 

15,8h;! 

lB,5sr, 

rrading  Co.'s  reserves  of  unsold. 
Banes — 

r.,77o 

1,200 

3.  ISO 
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Production  «f  Tin. 


L894. 


English  production s 

straiis'  shipments  t"  Europe  and 

America. 
'Australian  shipments  to   Europe 

and  \n"  i  ica 
Bancs  sales  in  H<  Hand 

Billiter  sales  in  Java  and  Holland. 

Bolivian  arrivals  in  Bnglai  d 


1808. 


v'l.; 


16,640 

532 1 

:.  •■  1 1 

l.T.i.l 

5,462 

74,807 

67,077 

Tons. 
B.614 

64,648 
2319 


•  Our  Australian  figures  Include  the  shipments  to  California, 
Consumption  of  Tin. 


Deliveries  from  London  after  de- 
ducting nil  shipments  to  Lmerioa, 

Deliveries  from  Holland  after  de- 
ducting exports  t<>  London  and 
America. 

English  consumed  at  home 

Exports  of  English  minus  quantity 

snipped  t"  America. 
American  consumption  of  nil  sorts 

Billiton  senl  to  other  ports  than 
Holland. 

Straits  direct  to  continent  less  re- 
exports to  America  and  England. 

Bolivian  delivered  from  Liverpool. 


1894. 

1893. 

1892. 

Tons. 
18,050 

Tons. 
18,663 

Tons. 
14,122 

8,207 

7,853 

8,719 

2,814 

1,478 

2,772 

5,686 

6,554 

5,648 

16,660 

19,( 

1  s.750 

862 

1,912 

9,605 

11,725 

8,900 

5,600 

.i,:i-j:i 

2,704 

2,656 

60,817 

67,066 

6(1,772 

Prices  of  Foreign  Tin. 


Tin  Plates. 
ExportaHonsfrom  United  Kingdom. 


40,000  tons.  From  l-t  Juh  to  80th  September  the  arrivals 
were  18,923  tons,  and  from  i-t  October  to  81st  December, 
15,583  tons.  For  the  first  quarter  of  this  year  it  looks  as 
if  12,000  to  [5,000  tons  would  he  quite  an  ontside  expecta- 
tion. By  the  methods  of  computing  deliveries  accepted  by 
the  trade  as  the  best  approximation  that  can  be  obtained, 
the  declared  deliveries  of  1898  considerably  overstated  the 
actual  consumption  of  that  year,  just  as  in  1894  the  declared 
deliveries  trader-estimate  it.  No  doubt  by  joining  the  two 
years  we  get  the  correct  figures;  and  we  think  that  for 
1895  we  start  with  the  expectation  of  seeing  figures  that 
will  accurately  represent  the  position  of  the  trade  as  regards 
its  consumptive  power.  On  such  assumptions  we  may 
look  forward  to  our  table  of  supplies  showing  about  115,000 
tons,  or  at  outside  120,000  tons  ;  whilst  the  deliveries  should 
amount  to  140,000  tons,  or  perhaps  150,000  tons.  So  far 
as  atatistics  are  concerned,  we  certainly  start  with  expecta- 
tions of  a  good  healthy  position. 

As  regard-  the  movements  of  prices  in  1894,  they  have 
been  confined  within  a  somewhat  narrow  range,  but  ihe 
tendency  on  balance  has  been  to  establish  a  lower  basis. 
The  extreme  range  of  prices  in  1894  has  been  :  opening, 
42/.  His.  3d. :  closing, 417. ;  highest,  43/. ;  lowest,  37/.  17*.  fid. ; 
average,  40/.  5*.  Yd  .  as  against  an  average  of  43/.  17*.  Ad. 
in  1893,  with  fluctuations  between  16/.  16s.  3d.,  and 
4(i/.  12s. 

There  have  been  many  sensational  rumours  from  time 
to  time  about  leading  finance  houses  bringing  about  agree- 
ments between  producers  to  restrict  production,  and  regulate 
prices.  We  always  felt  that  the  practical  difficulties  were 
extremely  great,  and  doubted  whether  the  result  would  be 
attained.  So  far  as  we  can  ascertain,  the  project  is  either 
abandoned  or  left  to  a  more  convenient  opportunity. 

Co-nparative  Statement  of  the  Chief  Sources  of  Copper 
Supplies. 


1804 

iaos 

1S«H 

IS.'K                             ,„„„. 

£    s.    d. 
68  14    2 

74    0    0 

£    s.    d. 

85    1    2 

95  10    0 

£    .t.    d. 
93    6    8 

103  15    0 

60  17    6             74    0    0 

88  12    6 

" 

1894               1893. 

1809.. 

Tons.            Tons. 
226,879    i       255,583 

128,202            123,650 

Tons. 

278,47'.i 

117,101 

355,081           379,233 

395,580 

Copper. 

The  shadow  of  the  American  depression  of  1893  has 
followed  us  all  through  1894  ;  indeed  some  of  the  results 
were  more  apparent  in  1894  than  in  1893.  The  loss  of 
American  consumption  in  1893  was  followed  by  the  transfer 
of  their  surplus  to  Europe.  That  commenced  in  July  1893, 
and  continued  till  June  1894,  during  which  period  94,849 
tons  arrived   in  Europe,  as  against   the  normal   figure   of 


1894. 


1893. 


1892. 


Spain,  precipitate  and  metal  im- 
ported into  L.  &  S.  W. 

Produce  of  pyrites,  chiefly  Spanish 

Spanish    produce   disposed   of  in 

other  markets  than  L.  &  S.  W.* 
Lake  Superior "1 

Butte  District | 

l  United  Slates 
Arizona  District  . . .  f       America 

Other  United  States 

supplies J 

Chili,  year's  charters 

Sundry    minor    snurcest    imports 

into  L.  &  S.  W. 
Sundry     minor    sources    imports 

into  France. 
Australia,  shipments  to  Europe  ... 

Germany 

Japan,  surplus  shipped  to  Europe. 


Tons. 
14,610 
13.681 

26,000 

r  55,000 

j   76,000 

'  21,000 

8,000 

21,350 

13,669 

7,857 

6,700 

17,000 

3,200 


284,067 


Tons. 
1 1,575 
13,788 
27,000 
50,510 
69,300 
19,600 

7,800 
21,750 
14,516 
10,528 

G.050 
17,250 

2,400 


Tons. 
19,741 
13,599 
28,000 
54,467 
72.02'; 
17,160 

9.01K) 
22,385 
19,403 

4,723 

4,800 
17,960 

4,600 


275,607     :    282,941 


Estimated  roughly. 


t  Cape,  New  Quebrada,  Boleo,  &e. 


1894. 


Highest 

Lowest 

Average  of  the  year.. 


£   s.  d. 

43    0  0 

37  17  6 

40    5  1 


1893. 


£   s.  d. 

46  16  3 

40  12  6 

43  12  4 


1892. 


£  s.  d. 

48  0  0 

43  7  6 

45  9  0 
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Stocks  and  quantities  afloat  for  England  and  France  :  — 


1894 
81st  Deo. 


L893. 
Slst  Dec. 


1892. 
Slst  Dec. 


Liverpool  and  Swansea  stocks  of 
Chili  liars,  ores,  and  regullts, 
reduced  to  the  standard  of  fine 
copper. 

Other  furnace  material,  same  ports 


Continental  stock  and  afloat 


London   stock,   chiefly  Australian 

and  Japan. 
Chilian  produce  afloat,    per   mail 

and  wire  advices. 
Australian  do.,  per  mail  and  wire 

advices. 


Total  tons 


Tons, 
36,987 


0,872 
1,280 
5,06!) 
3,000 
<J00 

51,604 


Tons. 
30,014 


5,253 
•2,715 
4,733 
3,700 
850 


Tons. 

31,270 


8,723 
8,080 
7,072 
4,050 
950 


47,295         55.7 J5 


Quantity    chartered  at  West  Coast    during  December, 
2,:i()0  tons,  making  for  the  year  as  follows  :  — 


1894.                   1893.                  1892. 

Tons. 
Estimated  fine  Copper           21,350 
in  round  numbers. 

Tons. 
21,750 

Tons. 
22,385 

Importation  of  Pyrites. 

' — 

1894.                   1893. 

1892. 

Tons 616,050  612,818  004,411 

Yielding  of  pure  copper  on  the  basis  of  2\  per  cent. : — 
Tons 13,681  13,788  13,599 


Importations  of  Other  Sorts  of  Copper  into  United 
Kingdom. 


1894, 


1893. 


1892. 


';-■•  tron    i  i  <lry  places. 
K'*ulus  from  Chili 


Tons. 

92,805 


Tons. 
80,798 


Tons. 
81,919 


ins  and  precipitate  from  else- 
where. 

f  lnli  r»ars 


1,891  8,085  1,584 

77.151  112.075  129,684 


Australian .  . 
'(tier  Vjrts 


18,072 
5,406 

•'i7,'J75 


11,468 

l,2ss 
20,202 


We    estimate   t<,t:.U  of  abovi,  to)       u-mu <„, 

produce  In  flu  }\     H,m         "''"'" 


14845 
8,788 

10,7' l 


Summary  of  Copper  Suppliei  in  Englieh  Market. 


Summary  of  Copper  Exported  from  English  Market. 


IS!  It. 


1898. 


1892. 


Colonial  and  foreign 
English,  un  wrought. 
English,  wrought ... 
Yellow  metal 


Tons. 
0,  (93 

19,457 

15,416 

15,857 


57,223 


Tons. 
12,843 

28,844 

17,003 
1  t.575 


Tons. 
11,3ms 

42,301 

16,210 

I  1,754 


72,700 


84,659 


IltOX. 

During  the  last  quarter  of  a  century  there  is  only  one 
year,  1878,  that  shows  an  equally  small  volume  of  exports. 
Whilst  increasing  competition  from  Germany  and  Belgium 
may  account  for  a  small  fraction  of  this  unsatisfactory 
return,  there  is  no  doubt  that  the  disturbed  finances  of 
India  and  other  countries  through  the  depreciation  of  silver 
is  causing  a  suspension  of  railway  extension  and  other 
public  improvements  which  cause  a  large  consumption  of 
this  metal.  As  regards  home  consumption,  whilst  ship- 
building has  been  active,  railway  work  has  been  scarce. 
To  this  latter  source  we  are  inclined  to  look  for  improve- 
ment this  year.  In  production,  on  the  whole,  there  is  very 
little  change.  Cleveland  has  increased,  but  Scotland  and 
Barrow  have  decreased.  Stocks  are  a  little  increased,  but 
are  very  considerably  below  former  years.  Prices  of  pig 
have  moved  very  little,  but  that  little  is  in  favour  of  buyers. 

Production. 


— 

1894. 

1893. 

1892. 

Tons. 

655,014 
2,!  103,419 
1,100,120 

Tons. 
783,807 

2.724,184 

1,133,800 

Tons. 

1177,213 

1,037,10!' 

1,008,000 

4,718,153 

4,641  ,s  51 

3,922,682 

Stock  at  End 

oj 

Year. 

■ 

■ 

1894. 

1893. 

1892. 

388,599 
280,663 
275,872 

881,790 
162,834 

210.300 

443,0 10 

114,339 

88,700 

865,134 

764,924 

646,635 

Scotch  Pig. 


181)4. 


Total  production. 


1894. 


1893. 


ictioti ',(  English  mines 

Imperii  , 

„   ofherMrtJ 


Tons. 

1.000 

87,000 


Tons. 

1,000 

18,788 
M,000 


;        io»,7hs 


18,599 


Exports  nnil  l 

sumption, 
stocks  on  warrant 

i  in  makers'  yards 
al  end  ol  each 

Average  price  ol  war 
rants  tor  «  hole  year. 

Highest  price ..... 

Lowest  priee 


I  in  n-iees  iii  bin  -i  Slat 
I),  i ,  mix  i 


Tons. 

i  66,81 1 

878,805 

287,8Sa 

70,718 

X.       ,1. 

42  ;>; 

41     8 

73 
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Cleveland  Pig,  including  Hematite,  $rc. 
1804. 


1802. 


Total  production. 


Stock    remaining  Slti 

December. 
Average       price      of 

G.M.B.  No.  3. 
Highest  price | 

Loweal  price 


Purnaoei  In  blast  Slsl 
December. 


Tons. 

2.'.«:t,tr.' 

I.  ,/. 
36    0 

M    0 
04 


T..HS. 

1 1  UU0 
».   d. 


Hematite  Iron  in  West  Cumberland  and  Harrow  Districts: 



1894.                 1893. 

1802. 

Stock   remaining  -'iist 

December. 
Average  price  of  year  . 

Tons. 
1,100,120 

2*5,872 

a.    </. 

45  11 

12    li 

Bl 

Tons. 
l.U'i.sno 

210,:  on 
*.    </. 
16    ! 

n;    B 

H 

88 

Tons. 
i  008,000 

88,700 
».      .'. 

4.s    i; 

GO     1 

46    6 

'Furnaces  in  blast  Slst 
December. 

40 

Exports  of  Iron  and  Steel  to  United  States  of  America  for 
last  Three  Years. 


1894. 


1893. 


1802. 


Pigs 

Bars,  Ac 

Rails 

Hoops,  &c 

Cast  

Old 

Unwrought  steel. 


Tons. 
11,049 

992 

234 

.-..s.-,4 

2,432 

1,117 

23,900 


Tons. 
82,067 

2,174 

047 

23,564 
4,296 
4,601 

19,410 


Tons. 
43,587 

2,505 

353 

10,560 

4,036 
16,910 
20,849 


Total  tons. 


40,  SOS 


87,049 


1M3.S0II 


Total  Exports  of  h 

on  and  Steel  from  United  Kingdom. 



1894. 

1893. 

1892. 

Quiintitvintons 2,656,125           2,857,748           2,740,217 

£                       £                       £ 
Value  in  sterling 18,731,140          20,614,155          21,763,190 

i^i  U  KBU1S  i 

There  i-  no  feature  of  interest  to  report  in  thie  article. 
'1  ho  importations  into  London  for  tlie  season  ending 
80th  November  1894  were  51,1H  bottles,  against  51,350 
bottles.  'I'll'  exports  were  similarly  41.040  and  12,265 
ctively.  Assuming  a  home  consumptiou  of  9,000 
bottles,  the  stocks  left  are  about  the  same.  The  price  has 
not  varied  much,  but  closes  at  6/.  12*.  C>d.,  as  against  an 
opening  of  r>l.  5*.,  and  5*.  10*.  in  the  spring  months. 


Lead. 
Notwithstanding  a   decided   fall   off  in  the  supply,  the 
market  has  been  dull.     At  the  period  of  greatest  depres- 
sion 9/.  was  accepted,  but  the  close  is  about  9/.  15*.  for  soft 
Pig- 


— 

1894. 

1893. 

1892. 

Production  of  British 

Tons. 
20,000 

Tons. 
21,000 

Tons. 

25.000* 

mines. 
Importation  of  foreign 

into  United  Kingdom. 
Exports    from    United 

Kingdom. 
Highest  price   of  soft 

101,372 

47,146 
£  s.    d. 
10    2    6 

101,174 

48,935 
£   s.    d. 
10    5    0 

182,782 

58,101 
£   s.   d. 
11    5    0 

Lowest   price   of    soft 

9    0    0 

9    5    0 

9  17    6 

Pig- 



1894. 

is;.:',. 

1802. 

Imports  of  Spanish  into 
London.' 

I  talian* 

Bottles. 
42.414 

8,700 

15,000 

82,000 

Bofct 

41,070 

6,680 

15,000 

30,164 

liottles. 
47.321 

6,766 

Austrian  production  .. 
Californian  production 

15,000 
25,551 

*   98,114 

11,010 

£   e.   d. 

6  16    0 

5  10    0 

:  10,514 

42,205 
£    s.    <!. 
6  17    G 

6    2    6 

94340 

Exports   from    United 
K  ingdom.* 

Highest  price  of  Spanish 

Lowest  price  of  Spanish 

loose 

e  ».  </. 

7    IS     0 

6    1     0 

•  Calculated  November  to  November. 

N.B. — In  Borneo,   Algeria,   Servia,   llussia,  and   Mexico 
mines  exist,  but  accurate  returns  are  not  obtainable. 

Shekt  Zint. 

The  demand  has  been  poor,  and  prices  have  declined  pro 
rata  with  spelter. 


Importations  of  foreign 
into  United  Kingdom 


1894. 


1893. 


1892. 


Tons. 
18,452 


Tons. 
18,842 


Tons. 
19,006 


Prices  realised  for  London  rolled  zinc  sold  in  our  public 
sales  :  — 


Highest 
Lowest . 


£    s.    d. 
18  10    0 

17    7    6 


£    s.   d. 
20  10    0 

10  10    0 


£    s.    '/. 
25    0    0 

21  10    0 


Sl'ELTER. 

Has  had  a  declining  tendency  throughout  the  year,  and 
closes  quite  2/.  per  ton  cheaper.  Lessened  demand  and 
inability  of  the  convention  of  producers  to  come  to  terms 
are  given  as  the  reasons  for  the  fall. 


— 

1894. 

1893. 

1892. 

Tons. 

Tons. 

Tons. 

Importations          into 

52,901 

50,926 

52,793 

United  Kingdom. 

£    s.   d. 

£    s.   d. 

£    s.    d. 

Highest       price      for 

16  15    0 

18    2    6 

22  15    0 

Silesian. 

Lowest       price       tor 

14    0    0 

16  15    0 

17  15    0 

Silesian. 

Estimated. 


Antimony. 

Has  declined  about  5/.  per  ton,  owing  to  the  poor  demand 
that  has  existed.  We  quote  it  now  at  about  32/.  to  33/. 
per  ton. 

Bar  Silver. 

Opened  at  31-|J.,  and  with  intermediate  fluctuations  closed 
at  27^d.,  being  a  further  fall  for  the  year  of  4^<f.  per  oz. 
The  fall  in  1893  was  6f<f.  per  oz.,  making  a  total  lor  the 
two  years  of  10ii<f.     As  it  is  certain  that  the  production  has 
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importantly  declined  daring  1894,  and  will  probably  still 
further  decline  in  1895,  we  can  only  attribute  this  further 
fall  to  a  diminised  Indian  demand.  The  Board  of  Trade 
returns  for  the  last  three  years  are  as  follows  :— 


- — 

1892.                   1893.                  1894. 

Exports  to  East  Indies 

£                      £ 
9,450,!N)6             8,696,789 

230,934    |        2,334,897 

2,193,200               608,150 

£ 
5,931,173 

3,151,189 

955,800 

11,875,040           11,639,830 

10,041,162 

We  presume  the  returns  are  made  at  market  value.     It 
would  be  more  valuable  in  ounces. 


BOARD  OF  TRADE  RETURNS, 

SUMMARY   OF   IMPOHT8. 


Articles. 


Year  ending  31st  December 


1893. 


Metals 

Chemicals  and  dyestufis 

Oils 

Raw  materials  (or  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


1894. 


£ 

20,629,006 

£ 
19,062,612 

6,335,119 

6,318,268 

7,400,905 

7,506,703 

40,988,896 

43,091,143 

101688,178 

408,505,718 

StJMMART    OF    EXPORTS. 


Articles. 


Year  ending  31st  December 


1893. 


1894. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 


£ 

30,837,175 

8,68o,:;  i. •; 

29,280,140 


£ 

28,04"v"27 

8,496,533 
28,267,710 


Total  value  of  all  eiports. 


asfiMjses       216,194,289 


Impobt8  of  Oils  fob  Teas  ending  :51st  Decekbbb. 


Articles. 

Quantities. 

Values. 

]  h:v'. 

1894. 

1893. 

1894. 

155,317 
1 7,200 

1,1 69,0 1.; 
155,125,007 

80484 
1UJ06 

•  • 

999481 

26.707 

1,186,409 
168,00 
29,981 

21  181) 

£                £ 

on        894461 

1*408448     1,287,719 

8,048,708    8,484,878 

7I8.S-S7        608,987 

Palm Cwt. 

Varpeatfau Cwt. 

Other  article*  ..  Valuo  £ 

406,862        192,210 

181 
1,029488 

Total  Talnr  of  oil*  ... 

•  • 

• . 

7,400,900  '  7,505,703 

Imposts  of  Mktals  for  Year  ending  ;51st  December. 


Articles. 


Quantities. 


1893. 


1894. 


Copper  :— 
Ore Tons 

Regulus 

Unwrought  ....      „ 

Iron  :— 
Ore „ 

Bolt,  bar,  4c. ...      „ 

Steel,  unwrought. .      „ 

Lead,  pig  and  sheet     „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


80,898 

118,710 

42,021 

4,065,861 

65,820 

8,934 

188,249 

612,818 

3,939,338 

•  • 

672,162 
56,926 


82,803 
78,845 
57,052 

4,414,802 

63,247 

8,588 

161,372 

616,050 

3,813,791 

•  » 

782,951 
52,901 


Values. 


1893. 


1894. 


£ 

486,022 

2,882,940 

1,914,317 

2,792,028 

593,0:5:5 

90,506 

1,855,215 

1,065,407 

341,186 

3,069,131 

2,892,107 

1,007,397 

1,690,217 


£ 

493,625 

1,767,965 
2,364,318 

2,983,597 

555,558 

76,859 

1,511,855 

1,051,702 

303,362 

2,439,955 

2,718,499 

819,749 

1,975,568 


20,629,506  1 19,062,612 


Imposts  of  Chemicals  and  Dykstuffs  fob  Year 
ending  3  1st  December. 


Quantities. 

Values. 

Articles. 

1893. 

1894. 

1893. 

1894. 

£ 

£ 

87,703 
:5is,617 

186,667 

319,889 

79,104 

121,528 

103,824 

Bark  (tanners',  4c.)    ,, 

121,356 

515,115 

167,926 

124,797 

102,628 

1  • 

•  • 

1,355,646 

1,375,287 

1.171 

4,577 

27,226 

26,774 

Cutch  and  gambier  Tons 

24,913 

27,470 

530,726 

577,815 

Dyest— 

•  • 

•  • 

188,886 

314,629 

•  • 

•• 

294,046 

261,698 

•  • 

•  • 

21,886 

82,789 

86,981 
242,668 

.-,9,922 

889,368 

1,889,461 
218,878 

1,149,057 

Nitrate  of  potash  .      „ 

265,559 

:n,si5 

•  • 

. . 

149480 

1, 53!  1,2 1 1 

31 1.1  J'.' 

Other  articled...  Value  £ 

1,888,788 

Total  valuo  of  chemicals 

t  • 

. . 

6,886,119 

6,:ilH,268 
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[MPOBT8  Off    Haw    Matkkial    ffOB    Non-Tkxtilk 
iNDCSTBIEfl    FOK    Yl.vle    ENDING     i  1  - 1     DeCKHBBB, 


Articles. 


Quantitn-1. 


1886. 


1891. 


Values. 


1893. 


Uftrk.  IVrai  Ian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


77,022 
8,466,244     8,675 
293  178       803,156 


I, Hi'.  4c 

Gutta-percha  . 

Hides,  raw:— 
Dry 

Wet 

Ivory 


Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       ,, 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn „ 

Staves „ 

Mahogany Tons 

Other  articles . . .  .Value  £ 


65,746 

in? 
10,490 

357  115 

I  198  I 
10,018 

18,31] 
44,924 
B6.767 

323.327 

;.;v.n.-, 

20,750 

185,450 

215,920 

1.. "i  i,  1 73 

1,559,397 

107,216 

2,126,886 

4,761,717 

131,708 

04,817 


53,116 

16,816 

419,225 
- 
10,894 

28,207 

125,674 

379,984 

617,760 

20,956 

184,910 

280,1  S8 

1,478,544 

1,837,608 

111,610 

• 
5,446,265 
132,157 
65,494 


£ 
1 19.!  B3 

618,757 

109,502 
616,016 
808.593 

1,249,217 

'.'1721 

198,692 

806,197 

M67 

813,937 

199,155 

1,181  ,265 

2,161,407 
60,921 

4,048,74i8 

10,265,942 

512,  Ml 

559,670 

10,576,772 


1894. 

C 
106,527 

682,816 

9.U1 

135,109 

610 

146,279 

'.-7,322 
1,242,229 

122,753 

144,111 
412,627 

1,169,153 
722,935 
633,059 
192,098 
-18,116 

1,432,747 
341,161 

2,344,778 
71,356 

1.1-7,727 

11,896,500 

.510,819 

521,859 

9,89S,46S 


Total  value  . 


40,9S8,800   43,091,143 


Exports  of  Metals  (othkb  than  Machinkby)  for 

llAK    ENDING    .31-1     DECEMBER. 


Besides  the  above,  drugs  to  the  value  of  797,1431.  were  imported 
as  against  806,282/.  in  1893. 

ExFOBTS    OF  DBUG8   AND   CHEMICALS    FOB    Yf.AR   ENDING 

31st  December. 


Articles. 


Quantities. 


1893. 


1894. 


Values. 


1893. 


1894. 


Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Value  £ 

Other  articles  ...       „ 


5,882,700 

1,327,700 

352,588 


Total  value  , 


£ 

£ 

5,979,460 

1, si  7,928 

1,629,779 

1,290,864 

550,700 

504,.  mi!) 

355,285 

2,309,421 

2,334,569 

•  ■ 

94.3,483 

982,996 

•  • 

3,01»;,7S1 

3,011,081 

•  • 

-    -  1,313 

3,496,333 

Articles. 

Quantities. 

Values. 

1893. 

1894. 

1893. 

1894. 

11.3.017 

666,884 
889,996 
290,987 

•  • 

•  ■ 

2,-.>;.:,7i 
ls,s71 

10S.S09 

BS9.162 

30- 

317,11.3 

•  • 

2,656,125 

47.146 

£ 
158  233 

1,. •{117,292 

972,301 

-.171 

2,046,806 

1,226,1 1.3 

20.592*577 

.352,001 

300,802 

1,062,887 
606,399 
158,631 
810..327 

£ 
101 71  3 

Copper  :— 

Wrought „ 

Mixed  metal , 

Implements 

Iron  and  steel Tons 

851,117 

829,285 

687,031 

8,126 

1,184,597 

I8,731,lt'i 

5l8,si;s 

Plated  wares. . .  Value  £ 
Telegraph  wires        „ 

•  •                                   •  • 

•  •                                   •  • 

131,773        117,025 
194,31.".         184.483 

306,668 

1,417.11'; 

432.190 

127,129 
717,215 

Other  articles  . .  Value  £ 

.  • 

•  • 

30,837,17.3 

28,045,527 

Exports  of  Miscellaneous  Articles  fob  Year 
ending  3  1st  December. 


Articles. 


Quantities. 


1893.  1894. 


Values. 


1893.  1891. 


Gunpowder Lb 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware ...       „ 
Stoneware , 


Glass:— 

Sq.Ft 

Flint 

Cwt. 

Other  kinds.... 

»» 

Leather  :— 
TJnwrought 

n 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 


Paper 
Rags.. 
Soap . . 


Cwt. 
Tons 
Cwt. 


Total  value , 


7,665,300 

8,217,900 

£ 

191,277 

£ 

198,366 

•  • 

1,014,614 

1,466,965 

19,041,300 

19,262,500 

332,670 

330,799 

•  • 

•  • 

1,18.3,597 

1,154,032 

137,565 

12.3,925 

711,421 

703.951 

•  • 

•  « 

1.275,062 

1.236,813 

•  • 

i 

•  • 

1-21,468 

1,607,710 

.. 

" 

163,256 

150,671 

1,684,500 

1,336,236 

86,051 

72,835 

83,539 

84,843 

215,982 

200,234 

639,202 

654,921 

305.781 

302,825 

194,316 

177,827 

158,126 

140,583 

11.3,115 

136,225 

1,372,081 

1,231,283 

•  • 

.. 

322,123 

279,645 

66,193 

58,169 

1,438,070 

1,220,187 

I7,536,<»00 

20,1 65,600 

706,677        731.817 

•  • 

•  • 

1,433,780  '  1,374,-2.3 

909,757 

900,362 

1.171,28(1     1,113,490 

.32.21(1 

53,949 

361,512        309,181 

605.C83 

578,870 

641,259 

621  754 

•  • 

•  t 

29,230,140 

28367,710 
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EXTRACTS  FROM  BOARD  UF  TRADE  RETURNS. 
Si  v.MAitv  of  Exports  or  Ikon  ami  Steel  fob  the  past  Ten   JTe 


ins. 


United  States 

British  North  America 

British  India 

British  South  Africa 

British  West  India  Islands. . . 

Australasia 

Russia 

ten  and  Norway 

Germany 

Holland 

Belgium 

France 

Italy 

Spain  and  Canaries 

Portugal,  Azores  and  Madeira. 

Turkey  

Egypt 

Japan  

China  and  Hong  Kong 

Mexico 

Brazil 

Peru 

Chili 

Argentine  Republic 

Destinations  not  specified 

British  Possessions 

United  States 

Other  Foreign  Countries  . ... 
Destinations  not  specified 

Total  Tonnage 

Value 


IMS.",. 

Tons. 
397,668 

178,075 

153,711) 

25,250 

331,229 

123,929 

19,579 

232,884  i 
199,501  ! 
30,729  ' 
97,13(5  ; 
93,277  J 
19,888 
.. 

1 

8,913  i 
28,752  ' 


882 

32,172 

3,272 

10,137 

98,042 

742,291 


1880. 

Tons. 
804,580 

228,935 

433,112 

10,424 

311,537 
153,400 

2 1,303 
187,540 
137,910 

29,051 

65,038 
101,937 

21,967 

6,764 
10,051 


2,22s 

81,173 

4,202 

9,394 

84,170 

729,969 


1887. 


1SSS. 


Is,:'. 


I  Slid. 


1891. 


1892. 


L898. 


Tons. 
1,282,999 

Tons. 
689,760 

218,818 

228,128 

502,181 

511,757 

20,102 

35.030 

4,811 

0,223 

319,394 

285,773 

92,503 

72.1H2 

71,120 

79,588 

188,585 

264,819 

166,649 

235,021 

41,982 

89,602 

47,329 

71,30s 

257,351 

113,389 

23,230 

28,799 

18,279 

19,892 

9.901 

7,989 

0,270 

7.723 

46,510 

82,057 

31,704 

25.743 

7,379 

23,131 

21,017 

30,920 

1,597 

12.705 

22,210 

25,314 

150.702 

370,303 

(95,960 

592,769 

Tens. 
571.0SO 

235.725 

HI.  050 

66,618 
11,194 

307,360 
87,394 
70,350 

365,146 

277, 164 
71,790 
65,766 

169,632 

29,744 

20,026 

5,622 

7.215 

43.029 

21,300 

41.308 

45,810 

1,000 

44,454 

11  1,217 

698,163 


Tons. 
522,912 

212,550 

1 11.192 

86,305 

9,183 

331.210 

121,028 

70.122 

365,100 

249,992 

o:i.;;  1 1 

80,013 

1 19,708 

31,918 

15,658 

1.120 

8,280 

40,738 

27.402 

51,1811 

St.Oll 

5  .800 

56,535 

361,840 

619,221 


Tons. 
437,781 

l.ss.ior, 

300,037 

L09.069 

0,417 

381,717 

113,050 

88,5 1 5 

240,722 

185,258 

41,314 

71,720 

111,404  • 

32,875 

14,585 

WW 

11,146 

20,593 

31,557 

23,149 

61,830 

16,386 

20,010 

122.051 

589,230 


Tons 
384,788 

Tons. 
347,321 

177,948 

239,576 

276,989 

317,727 

07,026 

79,813 

9,220 

0,709 

212,530 

194,221 

112,131 

205,441 

117,143 

101,304 

233,710 

200,819 

152,100 

145,513 

30,019 

42,074 

04,207 

61,415 

113,404 

147,489 

24,035 

54,082 

13.67S 

33,895 

2,765 

1,884 

10,326 

20,332 

11,125 

55.977 

* 

39,318 

41,843 

26,714 

10,084 

39,827 

54,253 

4,572 

3,917 

32,803 

43,111 

07,141 

63.S30 

525,011 

315,387 

9914270 

307:668 

999,153 
7422291 


984,008  1,146,306  1,16738  1,122,197  1,053,770  985,975 

804.580  1,281,999  019,760  575,708  522,942  137.7s  1 

869,937  1,210.757  1,507.150  1308,787  1,805,640  1,228,046 

729,969  195,960  592,760  079.210  019,221  689,230 


714,311 

884,788 

1,086,074 

521.103 


811,186 

347,321 

1,353,899 

315,387 


271  7C3 

..;    ice 

IM'li 

.     .  s 
'   J 

918 
8 
I 

i:  i  .Ms 
n 

1  ),"67 

I 

(7 

i    206 

0 

a 

'.'7lo 

i.o:  .  to 


G86,«S6 

1387,43« 
■     240 


3,130,682     3,388,49!      1,143028     3,9.50.9*1      1.186,182 
21,717,136   21,772,951    21,9.12,311    26,416,606    29.U2.129 


1,001,430     3340,146     2,789,279     2,8,50,57  !•     .>:oi.f, 
31,505,337   26,877,000   21,765,769   20,508,577    If  1/)    I     10 


"'-i-.uniK  Statistic*.  01   Shipments  01    Wi&b,  Tin  Plates   \m>  Galvanised  Ikon  foi:   mm:  Past  Five  M*\us. 


1890. 


Quantities. 
I8ui.  1890. 


1891. 


Value. 


1890. 


1891. 


'I '.ns.  'Ions.  Ton*.  Tons.  TOM. 

Iron     and      steel     wire    (except  01  507  07,51''.  17300  87,041  34,820 

telegraph    wire)   and  manufu 
lures  thereof. 
Telegraph    wire    and    Hppanitn- 

.tli. 
Tin  plate,  and  sheets 421,707       440379       800,440       .".79,172       804381 

Galvanised  iron  (flat  bus!  conn-       100,710       100390       157.119       100368       > 

(Cat. 


t  t  L 

1388,170     1,143,127       793,915 


1H0H. 


1994. 


£  £ 

017.401  81      I   .' 


1,002,200      1,484,020       909,917     1,062307     1,417,448 
0301377     7,100,055     5380,810     1.991,300     4 


— Brooker,  !)•!>■  and  Vo. 
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iflontolp  patent  list. 

•Iba   data  (fivcn   are   the  dfttM  Ol   tin-   Official   Journals  in 

,  MWptUCM  <>f  tin-  Complete  Specification!  arc  advertised 

Complete  BpeettoftttoU  thu».   advertised  as  accepted  are  open  to 

in  paction  at  tin.  Patent  Offloe  Immediately,  and  to  opposition 

Within  two  months  ol  the  said  dates. 


[.—GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

A  implications. 

24,672.  G.  Field.     Set  I  lass  XVII. 

-■_:'.».  J.  McNeil  and  H   W.  Aitken.     Improvements  in 
multiple  effect  evaporators.    December  21. 

2£,361.    C.   W.  H.   Ballard.      Improvements  connected 
thermometers  for  ascertaining  temperatures  of  liquor 
1       LSD-tons,  vats,  and  other  vessels.     December  31. 

1895. 
I".  W.  Brothers.     Improvements  in  or  connected  with 
the    softening    of   bard    water.       Complete    Specification. 
January  1. 

104.  J.  A.  Veadon  and  W.  Adj.de.  Improvements  in 
r.  \  ilviog  retorts  or  furnaces.     January  2. 

105.  S.  Hey.— From  The  K.  .1.  Roche  Green  Cutter  Com- 
pany,  1'iuted  5tate6.  Improvements  in  machines  for 
comminuting  bone  and  vegetable  matter.     January  2. 

108.  J.  Osman.  Improvements  in  continuous  firing  kilns. 
January  i. 

129.  R.  Tervet.  jim.     See  Class  VII. 

211.  B.  W.  Woosnam  and  The  Dairy  Supply  Co.  Lim. 
Improvements  in  apparatus  for  cooling  milk  and  other 
liquids.     January  :t. 

219.  F.  Woodhead.  Improvements  in  or  relating  to 
machinery  or  apparatus  for  the  manufacture  of  saggars  and 
quarries.     January  3. 

458.  F.  W.  Karnes  and  II.  Cressy.     Se<  Class  XVI. 

Gl".  J.  Foster.  Improvements  in  and  relating  to 
eviporating  apparatus.     January  10. 

695.  J.  Pinfold.  Improvements  in  or  connected  with 
filtering  apparatus.     January  11. 

713-  D.  Rae.  Improvements  in  topping  pans  for  brewers' 
and  others  use.     January  11. 

'  736.  R.  W.  Hill.     Electric  alarm  detector   and  valve  for 
chlorine  gas.    January  11. 

BOS.  G.  Morris  and  II.  L.  Wethered.     See  Class  XVII. 
bi'7.  X".  Yagn  and  S.   Bessonoff,     Improvements   in  dis- 
tilling apparatus.     January  12. 

Complete  Specifications  Accepted.* 

1894. 
58.  A.  W.  T.  Hulssner  and  F.  W.  P.  Rohiig.     Improve- 
ments  relating  to  the  process  and  means  for  clarifying  and 
filtering  liquids.     January  9. 

575.  A.  L.  G.  Define.  Improvement-  in  filter  presses. 
I  >t    ember  20. 

113.').  B.  (i.  Martin  and  M.  J.  M'Mulliu.  Improvements 
in.  filteriug  plant  for  the  purification  of  water  or  other  fluids. 
January  9. 

1303.  S.  Trivick,  C.  •).  A.  Head,  and  P.  A.  J.  Head. 
Improvements  in  reversing  rogeuerathe  furnaces  for  metal- 
lurgical and  other  purposes.     January  16. 

1,03.  W.  Ram-bottom.  Improvement  in  filters -pecialh 
designed  for  treating  sewage  or  other  fouled  water-. 
December  26. 

•_"JM.  R.  A.  Grosse.  Improvements  in  toluol  thermo- 
meters.    December  31. 


3799.  W.  Plnder  and  J,  Willou^hby.  Improvements  ha 
the  method  of  and  apparatus  for  controlling  tin-  supply  of 
air  to  furnaces.     December  31. 

1069.  0.  Hamilton.  An  improved  heating  apparatus 
more  particularly  applicable  to  chemical  processes. 
.human   '.». 

4850.  A.  Xormandv .  Improvements  in  apparatus  for 
evaporating  and  condensing  water.     January  9. 

5686.  T.  Lohnstein.  An  improved  float  for  determining 
tin-  absolute  weight  and  specific  gravity  of  Bolid  and  fluid 
bodies.     January  16. 

17,274.    T.    Craney.      Improvements    in    apparatus    for 

diyiug  salt  and  other  substances.     January  '.I. 

21,633.  II.  H.  Lake. — From  H.  See.  Improvements  in 
evaporating  apparatus.    January  16. 

23.031.  II.  J.  Haddan. — From  The  Ferry  Manufacturing 
Company.  Improvements  in  apparatus  for  carbonating 
liquids.     December  31. 

23.032.  H.  J.  Haddan. — From  the  Ferry  Manufacturing 
Company.  Improvements  in  the  method  of  and  means  for 
carbonating  liquids.     December  31. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

24,620.  C.  YV.  Claybourne.  Improvements  in  and  relat- 
ing to  apparatus  for  and  method  of  burning  coal  dust  or 
other  granulated  or  powdered  fuel.  Complete  Specification. 
December  18. 

24,024.  J.  L.  Hastings  and  C.  D.  Hauk.  Improvements 
in  and  relating  to  the  method  of  and  apparatus  for  manufac- 
turing gas.     Complete  Specification.     December  18. 

24.94  4.  F.  Boocock.  An  improved  firebrick  or  block  for 
house  fire-.     December  22. 

25,001.  E.  Stauber.  An  improved  process  for  the 
production  of  peat  briquettes.  Complete  Specification. 
December  22. 

25,367.  F.  Stroehmer  and  P.  Fecht.  Improved  process 
and  apparatus  for  the  manufacture  of  gas.     December  31. 

1895. 

16.  S.  Schofield.  Improvements  in  the  means  of  method 
of  enriching  coal  gas.     January  1. 

135.  A.  Surry-Montaut  and  F.  J.  Llohammer.  A  new 
and  improved  composition  for  the  mantles  and  similar 
bodies  used  in  incandescent  ligliting  with  gas  and  other 
flames.     January  2. 

179.  W.  J.  Radford  and  A.  If.  Knipe.  Improvements 
relating  to  candle-.     January  3. 

209.  J.  L.  O'Flyn  and  A.  Beaugeois.  Improvements  in 
the  manufacture  of  briquettes  for  use  as  fuel,  and  apparatus 
therefor.     January  3. 

283.  G.  Huttemanu  and  G.  Spiecker.  Improvements  in 
the  manufacture  of  blocks  or  briquettes  of  fuel.  Complete 
Specification.     January  4. 

74 S.  M.  Otto.  Apparatus  for  transforming  oxygen  into 
ozone.     January  11. 

75tl.  J.  Blum.  Improvements  in  the  manufacture  of 
producer  and  other  combustible  gas,  and  in  apparatus 
therefor.     January  11. 

Complete  Specifications  Accepted. 

1893. 

20,215.  J.  A.  Wanklyn  and  \\\  J.  Cooper.  Improve- 
ments in  the  manufacture  of  ga-  for  heating  and  illumination. 
December  5. 

1894. 

1833.  H.  G.  Heid.  Improvements  in  the  manufacture  of 
briquettes  and  patent  fuel,  and  in  means  and  apparatus 
employed  therefor.     December  26. 
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2937.  M.  Graham.  Improvements  in  and  apparatus  for 
charging  inclined  gas  retorts.     December  2G. 

4376.  II.  Palmer  and  E.  Spain.  Improvements  in  night 
lights.     January  9. 

5656.  A.  Schneller  and  W.  J.  Wisse.  Improvements  in 
the  production  of  ozone  and  in  apparatus  therefor. 
January  16. 

20,998.  J.  Morrison  and  T.  Booth.  An  improved 
apparatus  for  producing  and  saving  gas.     December  31. 

22,036.  W.  H.  Biggs  and  H.  R.  Greenhow.  Improve- 
ments in  the  manufacture  of  artificial  fuel.     January  16. 

23,996.  C.  Weygang  and  The  Petroleum  Products 
Syndicate,  Lim.  Manufacture  of  artificial  fuel  from 
petroleum.     January  16. 

24,005.  A.  G.  Glasgow.  Improvements  in  the  method 
and  apparatus  for  carburetting  water-gas.     January  16. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

25,173.  J.  Meikle.  Improvements  iu  treating  coal  or 
carbonaceous  minerals  for  the  obtainment  of  ammonia  and 
other  products.     December  28. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

24,999.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  new  sul- 
phonic  acids  deriving  from  naphthaline,  and  of  colouring 
matters  therefrom.     December  22. 

25,018.  S.  Pitt.— From  L.  Cassella  and  Co.,  Germany. 
New  processes  for  producing  polyazo  dyestuffs  from  amido- 
naphthol-sulpho  acids.     December  22. 

25,075.  II.  Loesner.  Processes  for  the  reduction  of 
aromatic  nitro  bodies.     December  24. 

25.213.  II.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals  F.  Payer  and  Co.,  Germany.  The  manufacture  or 
production  of  azo-colours  on  fibre.     December  2H. 

25.214.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
rnals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters  and  a  new  material  there- 
for.   December  28. 

25,273.  II.  Imray. — From  P.  Monnet,  France.  Improve- 
ments  in   the    manufacture    of    toluene   Bulpho-chlorides. 

1895. 

\.(».  Brooke*. — From  E.   Lauber  and  L.  Caberti, 
Italy.    A  oen  of  improved  psoeeat  Ear  the  production   of 

imoluble    azo-colonjl    on     cotton     tivsues    by    the    use    of 

napbtbol  lolationi  containing  oxide  of  tin   and  oxide  of 
antimony.    January  1. 

202.  A.  Liebmann.    Proc*  ss  for  the  production  of  a  new 

colouring  matter.    January  4. 

II    D.  B.  Wall.     See  data  XIII. 
'..  w.  Johnson. — From  Qlenclt  :m'i  Co.,  Germany. 
Improvements  in  the  mannfactnri    and  prodnction  of  dye- 
tbc  indnline  -•  i  i        Jan  tarj  l'> 
•7*.  II    if.  Like._ From   K.   Oehtor,  Germany.     Im- 
provemeati    m    the    mannfactnre    of    colomfng   mattei 

January  10. 


Complete  Specifications  Accepted. 

1893. 

18,908.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining.     Production  of  o-oxyanthraquinone. 

January  16. 

1894. 
1228.  H.     F.    Newton.   —  From     The    Farbenfabriken 
vormals    F.  Payer   and   Co.      The  manufacture   or  pro- 
duction  of  acid  compounds   derived   from  gallic   acid  and 
hydrides.     January  16. 

3828.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  the  manufacture  of 
naphthazarine  and  of  new  intermediate  products  related 
thereto.     December  26. 

3844.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  a  new  naphthylehe- 
diaminedisulpho  acid  and  of  colouring  matters  therefrom; 
December  26. 

4373.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production 
of  azo-colouring  matters.     December  31. 

4459.  S.  B.  Boulton,  T.  B.  Haywood,  H.  E.  Boulton,  and 
II.  Fergusson.  Processes  for  the  production  of  certain 
salts  of  beta-sulphonaphthalene  and  for  the  separation  of 
alpha-  and  beta-sulphonaphthalenes.     January  9. 

4542.  R.  E.  Evans.  Manufacture  of  a  new  colouring 
matter.     January  9. 

5056.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     January  16. 

5148.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Payer  and  Co.  The  manufacture  or  production  of  azo- 
colourins?  matters  and  materials  therefor.     January  16, 

5159.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.  Improvements  in  the  manufacture 
of  colouring  matters.     December  26. 

5267.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  a/.o- 
dyestuffs  and  materials  therefor.     January  16. 

5722.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  the  manufacture  of  colour* 
ing  matters  of  the  alkylated  induline  series.     January  16. 

6197.  B.  Willcox. —  From  The  Badische  Anilin  und  Soda 
Fabrik.  The  manufacture  and  production  of  new  aao* 
colouring  matters.     January  16. 

7046.  C.  D.  Abel. — From  A.  Fischesser  and  Co.  Manu- 
facture of  1  naphthylamine,  3,  6,  8  trisulpho  acid,  from  I 
nitronaphthalin,  3,  8  disulpho  acid.     January  9. 

22,588.  <>.  Imray.— From  W.  J.  Matheson  and  Co. 
Manufacture  of  colouring  matter  from  logwood.  Decem- 
ber 26. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Application. 

24,698.  W.  V.  Williams,  T.  II.  Redwood,  and  A.  J.  ,1m 
Bailee.  A  new  and  improved  method  for  the  treatment  of 
fibres,  especially  relating  to  the  urtieaceae.     December  19. 

Complete  Specifications  Accepted. 

1893. 
21,313.    II.    II.    Boyle.    Improved   process   and  apparatus 
for   the  treatment  of   rhea  grass  and  similar  fibres  for  com- 
mercial purposes.    Januan  i<;. 

189  1. 

810.  A.  F.  it.  Gomeis.  An  improvement  in  the  treatment 
oi  textile  vegetable  dbret.    January  9. 

L606.  I-..  .1.  Pa  i.— From  J.  C  MclAuchlln  and  A.  A. 
Hand.  Improvement!  in  the  manufacture  of  fabrics  from 
fibre.     December  31. 
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-    1    Richard  Lagerie.    >■    1         MI. 

1     l     .     and  P.  Scheider.     Machine  foi   treating 
ibricc.     I>>  cember  20. 


\  L— DYEING,  CALICO  PRINTING,  PAPEB 
STAININC.  am)  BLEACHING. 

Afpijoatto 
28    L.  Weldon.     Improvementa  in  dyeing-machines. 
!       1     te  Specification      D<  1  ember  27. 

189:.. 
1    •    L.  Frotscber.    An  improved  apparatus  for  treating 

or  woven  fibrous  materials  with  dyeing,  washing, 
t  ing,     mordanting,    and     other    liquids.       Complete 

i  1      -tication.     January  2. 

2.16.  J.  Robb  and  ,T.  Grime.  Improveuients  in  pro- 
ducing white  and  coloured  patterns  on  cotton  fabrics  in 
(  'i. lunation  with azo-dy es.     January  4. 

693.  E.  Hcppenstall  and  E.  Sykes.  Improvements  in 
ii,  1  hincry  for  dyeing  loose  cotton,  wool,  and  other  fibres. 
i        u  y  1 1 . 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 
24,651.  J-  S.  Wallace  and  F.  L.  Ball 


nth 


Complete  Specifications  Accepted. 
1894. 

2373,  .1.  P  dder.  Improved  process  for  effecting  the 
desulphprisatioD  of  sodic  sulphate.     January  16. 

112:!.  li.  Wolffenstein.  Improvements  in  the  develop- 
ment or  preparation  of  high  percentage  and  of  chemically 
purr  super-oxide  of  hydrogen.     December  31. 

17,274.  T.  Crancy.    See  Class  I. 


Improvement    in 
the  manufacture    of    carbon    di-oside. 


or    connected 
December  18. 

24,652.  J.  S.  Wallace  and  F.  L.  Ball.  Improvements  in 
or  connected  with  the  manufacture  of  carbon  di-oxide. 
December  18. 

24,8*4.  J.  Raschen,  B.  II.  Davidson,  and  J.  Brock. 
Improvements  in  the  manufacture  of  cyanides  or  ferro- 
cyauides  from  their  corresponding  sulpho-cyanides.  De- 
cember 20. 

51.859.  T.  Parker.  Improvements  in  the  utilization  of 
waste  or  spent  acid  pickle  from  galvanizing  works  or  other 

where  iron  is  treated  by  acid  and  in  the  treatment 
(for  the  recovery  or  obtainment  of  chlorine)  of  other 
products  containing  chlorine.     December  21. 

25.860.  T.  Parker.  Improvements  in  the  manufacture  of 
potassium  chlorate.     December  21. 

25,073.  R.  O.  Lorenz.  Production  of  hydrochloric  acid 
form  chlorine  and  of  hvdrobromic  acid  from  bromine. 
Complete  Specification.     December  24. 

25,343.  H.  von  Miller  and  C.  Opl.  Process  for  the 
manufacture  of  soda  and  potash  respectively  from  sodium 
(,<    [.hate  and  potassium  sulphate.     December  31. 

23,368.  C.  Kellner.  Frocess  and  apparatus  for  the 
•ration  of  salts  from  their  solution-.     December  31. 

1895. 

I  j'j  R.  Tervet,  jun.  A  new  and  improved  method  of  and 
apparatus  for  extracting  sulphur  and  other  substances. 
January  2. 

436.  G.  T.  Beilby.  The  manufacture  of  cyanides, 
aary  2. 

199.  C.  Raspe.  Improvements  in  the  manufacture  of 
pure  ammonium  carbonate.     January  3. 

429.  H.  Lane  and  J.  Fullman.  Improvements  in  the 
method  of  and  apparatus  for  producing  carbonic  acid  gas. 
Jauuary  7. 

064.  H.  R  Lewis  and  C  Gelstharp.     See  Class  X. 

609.  E.  A.  Panel!.  Improvements  in  the  extraction  and 
production  of  muriate  of  ammonia  from  galvanizer's 
mings.     January  10. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

25,067.  C.  K.  Blue,  jun.  Improvements  in  moulds  for 
the  manufacture  of  glassware.  Complete  Specification. 
December  24. 

25,169.  E.  J.  Holmes.     See  Class  X. 

1895. 

116.  C.  Pryce.  Method  of  prevention  of  scum  and 
other  discoloration  on  terra-cotta  and  other  clay  goods. 
January  2. 

585.  T.  Ennsou.  Improvements  in  and  relating  to  the 
measuring  and  delivering  of  molten  glass  or  other  material, 
and  means  therefor.     January  9. 

586.  T.  Ennson.  An  improved  press  for  moulding  glass. 
January  9. 

587.  T.  Ennson.  Improvements  in  the  process  of  manu- 
facturing moulded  glass,     January  9. 

Complete  Specifications  Accepted. 

1894. 

3677.  J.  Hawthorn.  Improvements  in  pottery  kilns. 
December  5. 

4081.  C.  Margot.  An  improved  process  for  producing 
indelible  ornamentations  upon  glass  or  glazed  surfaces. 
January  9. 

22,446.  H.  Guinard.  Improved  process  of  making 
hollow  glassware.     December  2. 

23,974.  T.  Arrowsmith,  H.  T.  Arrowsmith,  and  J. 
Arrowsmith.  Improved  construction  of  thimble  pins  for 
use  in  supporting  pottery-ware  whilst  being  fired. 
January  16. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

24,646.  J.  S.  Gabriel.  Improvements  in  the  manufacture 
of  cement.     December  18. 

24,994.  J.  Scheck.  Improvements  in  building  stones 
and  bricks.     December  22. 

25,177.  C.  L.  Luders  and  G.  C.  M.  Liiders.  Improve- 
ments in  cement  tiles.  Complete  Specification.  Decem- 
ber 28. 

1895. 

324.  J.  Foster.  Improvements  in  the  construction  of 
kilns  for  burning  limestone,  cement,  and  other  similar 
material.     Complete  Specification.     January  5. 

416.  The  Adamant  Co.,  Lim.,  and  J.  Wilkinson.  A  new 
or  improved  fireproof  flooring  and  ceiling.     January  7. 

641.  G.  F.  Thomson.  Improvements  in  the  manufacture 
of  artificial  stone  roofing,  and  other  tiles  and  enamel,  and 
in  apparatus  therefor.     January  10. 
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642.  G.  F.  Thomson.  Improvements  in  the  method  of 
treating  stone.    January  10. 

798.  C.  S.  Churton.  A  new  and  improved  compound 
for  the  preservation  of  timber.     .January  12. 

Complete  Specifications  Accepted. 

1S94. 

1370.  A.  Hooydonk  and  H.  Hooydonk.  A  new  or 
improved  preparation  or  compound  for  decorating  the 
ititerior  of  buildings.     January  16. 

4377.  K.  Astley.  Improvements  in  the  construction  of 
fireproof  floors.     January  9. 

5160.  C.  J.  Potter.  An  improved  material  for  paving 
and  like  purposes.    January  16. 

22,308.  C.  G.  Picking.  Improvements  in  bricks  or 
blocks  to  be  employed  in  the  construction  of  the  floors  of 
fireproof  and  other  buildings.     December  26. 


Improvements  in 
December  20. 

ii  the  utilisation  of 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

24,535.  M.  M.  Marcu-,  G.  Buffier,  E.  Marcellot,  and 
G.  Dardespinne.  Improvements  relating  to  the  manufacture 
of  ferro-zinc  alloys  with  or  without  other  metals.  Complete 
.Specification.     December  17. 

24,569.  TV.  Fairweather. — From  The  Thomson  Electric 
Welding  Co.,  United  States.  Method  of  producing  locally 
annealed  steel  platen     December  18. 

24,782.  W.  H.  Hyatt.  A  method  for  extracting  gold 
without  the  use  of  water  by  means  of  a  combined  air 
blast  and  mercury,  and  apparatus  for  effecting  same. 
December  20. 

24,815.  J.   F.  Allen    and   J.  Brock 
alloys  of  manganeM-  with  other  metal:-. 

24,837.  C.  Dreyfus.     Improvements 
certain  iron  residues.     December  21. 

24,861.  T.  Parker.  Improvements  in  the  treatment  of 
ores  known  as  sulphide  ores,  for  the  separation  and 
obtainment  of  the  metals  contained  therein.     December  21. 

25,016.  M.  Crawford.  Process  ot  extracting  precious 
metals  from  their  ore-.  Complete  Specification. 
December  22. 

20,026.  W.  Biekley  ami  J.  E.  Biekley.  Improvements 
connected  with  stamping,  rolling,  forging,  or  drawing 
aluminium  and  its  alloy  s.     December  2  1 . 

20,169.  K.  .1.  Holmes.  The  application  of  a  metal 
Commonly  known  as  aluminium  alloy  tor  engraving  pur- 
pose-, for  use  in  the  decoration  of  pottery  ware,  or  for 
printing  on  fabrics  ami  the  like  materials.     December  28. 

21.  If.  It.  Angel.  Improved  method  of  abstracting 
metallic  antimony  and  other  metals  from  antimony  ores  anil 
apparatus  therefor.      December  31. 

25,322.  A.  Lencauchcz.  Improvement!  relating  to  the 
I      'luction  of   homogeneous  cast-iron    or   steel  and  to  appa- 

latu-  therefor.    Complete  specification.    December  81. 

1895. 

73.  I  I  cber,  I.  Klein,  and  1- .  .MahKtedt.  Improved 
method    and   apparatus   lor    extraction    of    preciottl    metals 

their  ore-.     January  1. 

1',',     J     ll.de-       Improvement!  in    the   manipulation  and 
.'merit,   of    blast-furnace      lag  and  Otbei    dag,  and    in    the 

apparatus  therefor.     January  8. 

469  B.  Moebm  .  [mpT0V(  meuf  ID  method  of  and 
apparetni   foi    teparal  tats.    Complel  ftcation. 

and   apparatus  lor  smelting 
Jannarj  9 


584.  H.  K.  Lewis  and  C.  Gelstharp.  An  improved 
method  or  process  and  apparatus  for  obtaining  chlorine 
and  zinc  in  the  treatment  of  ores  containing  zinc  or  blende, 
and  other  metals  and  metalloids.     January  9. 

712.  L.  Munzing.  Process  for  the  electrolytic  extraction 
of  nickel  and  cobalt  from  ferruginous  raw  materials. 
January  11. 

801.  II.  K.  Angel.  Improvements  in  the  extraction  of 
lead  with  silver,  gold,  or  other  metals  from  ores  blended 
with  sulphide  of  zinc  or  otherwise.     January  12. 

833.  J.  Mactear.  Improvements  in  the  obtainment  of 
precious  metals.     January  12. 

Complete  Specifications  Accepted. 

1894. 

7854.  W.  A.  Thorns  and  W.  H.  Burgum.  An 
improvement  in  the  coating  of  metals  with  a  metallic  alloy. 
January  16. 

22,514.  A.  J.  Hobson.  An  improved  metallic  alloy  for 
use  in  the  manufacture  of  pocket  cutlery.     December  3 1 . 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

24,541.  C.  Kellner.  Method  of  and  apparatus  for 
effecting  electrolysis.     December  17. 

24,630.  H.  S.  Blackmore.  Process  of  and  apparatus  for 
dissociating  soluble  salts  by  electrolysis.  Complete  Specifi- 
cation.    December  18. 

24,639.  J.  T.  Harris.  Improvements  in  method  and 
apparatus  for  purifying  liquids  magnetically,  to  which  rflaj 
be  added  electrolysis  and  aeration.  Complete  Specification. 
December  18. 

24,714.  L.  Epstein.  Improvements  in  secondary  voltaic 
batteries.     December  19. 

25,074.  R.  O.  Lorenz.  Process  and  apparatus  for  the 
production  of  zinc  and  lead  by  electrolysis  of  the  melted 
chlorides.     December  24. 

25,080.  T.  T.  Oliver.  Improvements  in  or  relating  to 
the  separation  of  metals  by  electric  action.  Complete 
Specification.     December  2  1. 

25,132.  J.  C.  Dagoneau.  A  method  of  and  means  for 
economically  producing  electricity.     December  27. 

25,145.  J.  C.  Mewbiirn.    From  La  Societe  L'Electrolyse, 

France.  Improvements  in  the  production  of  copper  by 
electrolysis,  and  in  apparatus  employed  therein.  Decem- 
ber 27. 

25,197.  G.  Platncr.  Improvements  relating  to  the 
charging-materials  for  primary  and  secondary  galvanic 
elements.     December  28. 

25,264.  J.  B.  Torres.  Improvements  in  electric  or 
galvanic  batteries.     December  29. 

25,289.  V.  liudvigsen.  An  improved  primary  battery. 
Complete  Specification.     December  29. 

1895. 

1 06.  E.  M.  Levetus,  II.  Levetus,  and  W.  Uowbothatii. 
Improvements  in  primary  batteries.     January  2. 

107.  E.  M.  Levetus,  II.  Levetus,  and  W.  Uowbotham. 
Improvements  in  primary  batteries.     January  2. 

231.  E,  M.  Levetus,  II.  Levetus,  and  W.  Uowbotham. 
Improvements  in  primary  batteries.     January  4. 

297.  ('.  V  Clans,  jun.,  and  II.  S.  Sutton.  Improvements 
in  the  electrolytic  treatment  of  tin  and  its  separation  from 
alloys  and  mechanical  mixtures.     January    I. 

858.  J-  Wershoven.  Improvements  electrodes  for 
secondary  batteries,    January  5. 

896.  A.  Blatter.  An  improved  grid  for  secondary 
battery  plates.     January  7. 

183.  E.    Ageron    and   A.    Kournier.     Improvements   in 

electric  accumulator-  or  secondary  batteries.     January  7. 
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I.  Klein.    Process  for  oompresmng  sod  moulding 
trolytically  obtained    metallic    precipitates.    Complete 
Specification.    January  9. 

682.  E.  Ageron  and  A.  Foamier,  [mprorements  in 
galvanic  <»■  primary  elootric  generators.    January  10. 

tit.  U.  \V.  Hill.  Prednction  of  aluminium  and  gene- 
rator of  electricity^    January  LI. 

B07.  W.  Biepennann  ami    ll.  Biegermann.    A    pro 
fox  1 1 1 c-  electrolytic   decomposition  of  alkaline   chlorides. 

January  19. 

816.  K.  \V.  Hill.  Production  of  gaseous  ammonia  by 
.  lectricitj      January  L2. 

817.  It.  W.  Hill.  Production  of  nitric  acid  by  electricity. 
January  12. 

Comtlete  Specifications  Accepted. 
1894. 

669.  C.  J.  Wollaston.  Improvements  in  electric  batteries. 
January  9. 

2806.  C.  Kellner.  Improvements  in  electrolytical  de- 
composing apparatus.     January  1 6. 

3725.  T.  Blackhurst.  Dry  or  semi-dry  galvanic  elements. 
January  16. 

4113.  II.  T.Barnett.  Improvements  in  electric  batteries. 
December  31. 

4325.  A.  H.  Harris.  Improvements  in  the  electro- 
deposition  of  aluminium.     January  9. 

4721.  O.  March.  Improvements  in  and  relating  to 
Mcoudary  batteries.     January  16. 

8808.  B.  McLauehlan  MeDonald  and  A.  McDonald. 
Improvement  in  electric  batteries.     January  9. 

9129.  II.  Blumenberg,  jun.  Improvements  in  electrolysis 
January  16. 

23,441.  J.  C.  Fuller  and  G.  Fuller.  Improvements  in 
and  connected  with  galvanic  batteries.     January  9. 

23,553.  L.  Wagner  and  J.  Marr.  Improvements  in 
apparatus  for  the  electrical  treatment  of  beer  or  other 
liquid  or  material.     January  16. 


XIII. 


-PAINTS,  PIGMENTS,   VARNISHES. 
RESINS,  INDIA-RUBBER,  Etc 

Applications. 


24,i'»7:!.  H.  Hutchison  and  J.  Binnie.  Improvements  in 
treating  gutta-percha.     December  19. 

24,799.  G-.  Pommernanz.  Improvements  in  the  manu- 
facture of  varnish.     December  20. 

24,830.  W.  Moody  and  M.  N.  d'Andria.  Improvements 
in  and  connected  with  the  manufacture  of  white-lea'l 
pigment.     December  21. 

1895. 

306.  II.  D.  B.  Wall.  Improvements  in  and  connected! 
with  the  manufacture  of  pigments  or  colours.     January  5. 

114.  F.  Crane.  Improvements  in  or  relating  to  paints  or 
driers.     January  7. 

478.  F.  Ellershausen.  Improvements  in  the  mauufactui e 
of  rubber.     January  8. 

622.  W.  P.  Thompson. — From  C.  Reich,  Germany. 
Improvements  in  the  manufacture  of  liquid  bronze  and  the 
like.     January  10. 

Complete  Specification  Accepted. 

1893. 

24,695.  C.   U.  King  and  R.  V.  Jellicoe.     Improvements 

in  materials   or  compounds  adapted  for  use  in  varnishes  as 

substitutes  for  india-rubber,  gutta-percha,  aud    like    sub- 

]  stances,  and  for  other  purposes,  and  the  process  for  their 

production.     December  26. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

24,669.  J.  McLaren.  Improvements  in  the  cleansing 
powers  of  soap.     December  19. 

25,324.  E.  Andreoli.  Treatment  of  drying  oils.  Filed 
December  31.  Date  applied  for,  July  20,  1894,  being 
date  of  application  in  Belgium. 

Complete  Specifications  Accepted. 

1894. 

13,677.  E.  Richard-Lagerie.  Improvements  in  furnaces 
for  extracting  potash  from  the  grease  contained  in  sheeps' 
wool.     January  16. 

16,040.  S.  Neumann.  Improvements  in  or  connected 
with  the  manufacture  of  fluorescent  soaps.     January  9. 

19,968.  H.  Whitbread.  An  improved  saponaceous  com- 
pound.    December  26. 

1895. 

23,054.  H.  Heaton.  Improvements  in  dry  soap.  Decem- 
ber 31. 

23,995.  C  Weygang  and  the  Petroleum  Products  Syndi- 
cate, Limited.  Manufacture  of  saponaceous  products  from 
petroleum.     January  16. 

24,080.  D.  II.  McClelland  and  R.D.Jackson.  Improve- 
ments in  and  connected  with  oil  purifiers.     January  16. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

24,735.  O.  Finsen.  The  preparation  of  hrcnio-albumeu. 
Complete  Specification.     December  19. 

24,877.  P.  C.  D.  Castle.     See  Class  XVI. 

25,225.  G.  Feith.     An  improved  manufacture  of  leather. 
!  December  28. 

25,362.  G.  Bertin.  Improved  process  for  rendering 
hides  and  skins  waterproof  and  impervious.     December  31. 

1895. 

615.  G.  Seeligmann.  A  new  or  improved  method  and 
apparatus  for  testing  the  adhesiveness  of  glue  and  such 
like.     Complete  Specification.     January  10. 


Complete  Specifications  Accepted. 

1894. 

2517.  W.  II.  Jeansson.  Improvements  in  the  treatment 
of  leather.     January  9. 

4696.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.  Improvements  in  the 
treatment  and  testing  of  gelatinous  matter.     January  16, 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Applications. 

24,511.  R.  C.  Garton  and  C.  H.  Meyer.  An  improved 
method  of  manufacturing  from  starch  or  starchy  substances 
a  material  suitable  for  use  in  brewing  and  for  other  pur- 
poses.    December  17. 
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•j4,877.  P.  C  D.  Castle.     Improvements  in  or  appertain' 

in<j  to  the  utilisation  of  a  waste  or  nearly  waste  product,  and 
the  manufacture  of  a  useful  gum  or  gummy  compound 
therefrom.     December  21. 

25,242.  J.  Hilton.  Starch  and  linen  gloss  for  laundry 
purposes,     Complete  Specification.     December  29. 

1895. 

458.  F.  W.  lvalues  and  If.  Cressy.  A  new  apparatus  for 
rupidly  cooling  sugar  or  analogous  material  in  a  liquid  form. 
January  8. 

603.  T.  W.  T.  Carran.  Improvements  in  apparatus  for 
the  evaporation  of  saccharine  solutions.     January  10. 

623.  J.  F.  Nagel  and  Co.  Process  for  manufacturing 
pure  dextrose.     Januar}-  10. 

791.  E.  A.  Loesch.  Perfumed  starch  glosine.  January  12. 

Complete  Specifications  Accepted. 
1893. 
24,718.  S.  Touyarou.     Improvements  in  the  manufacture 
of  sugar  and  in  machinery  therefor.     December  26. 

1894. 

17,744.  L.  I.  N.  Xortnan.  Improvements  in  the  manu- 
facture of  brewing  syrup.     December  26. 

22,726.  J.  Y.  Johnson. — From  T.  von  Heyden.  A  new 
crystallised  >weet  compound  called  crystallose,  and  process 
for  manufacturing  the  same.     January  16. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

24,511.  R.  C.  Garton  and  C.  H.  Meyer.     See  Class  XVI. 

24,672.  G.  Field.     Improvements   in  or  connected  with 

mixing  or  blending  apparatus  for  beer    or    other  liquids. 

25,078.  A.  M.  Hofmann.     Improvements   in   or  relating 

to  the  carbonating  of  beer  and  other  beverages.     Complete 

jification.     December  24. 

1895. 
17  4.  J.   B.   Howard. — From    H.    Rosel,  Germany.     Im- 
proved apparatus  for  purifying  casks  and  cooling  the  air 
-sing  into  casks.     January  8. 

713.  D.  Rae.     -See  Class  I. 

803.  G.  Morris  and  II.  L.  Wethered.  Improvements  in 
stills  or  apparatus  for  distilling  spirits  and  other  liquid-. 
Complete  Specification.     January  12. 

Complete  Specifications  Accepted. 

1894. 
::'j'jH.  C.  Bach.    Apparatus  for  brewing.     December  81. 
-.  C.  P.  Hendy.    Apparatus  to  prevent  waste  when 
n  and  aks  in  casks.     December  2<i. 

17,309.  0.    W.    Bamst<ldt.      A    Pasteurising    apparatus 
I  rotating,  heating,  and  cooling  elements.    December  2D. 

17,7  44.  L.  I.  X.  Norman.  Improvements  in  the  manu- 
facture of  brewing  syrup;     December  2<;. 

I..  Wagner  and  J.  Marr.      Improvement  in  appa- 
ll treatment  of    beer  or  other  liquid  or 
rial.     January  16. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHKMI0TBY,  an  DI8TJTFECTAD  I 

AMPLICATIONS. 

A. —  Chemistry  of  Foods. 

W   H   Bask.     From  G   I  bristall,  LTaited  States. 
,:    processes  of  manufcetaring ice.     i' 


21,706.  K.  Fischer,  II.  Zedler  and  E.  Klein.  Improve- 
ments in  preparing  a  substitute  for  coffee,  and  apparatus 
therefor.     December  19. 

24,997.  G.  S.  Mackenzie. — From  Gray,  Mackenzie,  and 
Co.,  Asia  Minor.  Improvements  in  the  manufacture  of 
food-stuffs  from  dates  in  combination  with  farinaceous  and 
other  substances.     December  22. 

25,123.  W.  P.  Thompson.— From  G.  B.  B.  von  Poschin- 
ger,  Germany.  An  improved  process  and  apparatus  for 
preparing  or  producing  a  fodder  material.  Complete 
Specification.     December  27. 

1895. 

23.  T.  B.  Milner.     Icing  liquid.     January  1. 

146.  J.  Wetter.  —  From  L.  Hentzschel,  Germany. 
Manuufacture  of  a  new  or  improved  milk  product. 
January  2. 

720.  A.  C.  Granville.  Improved  cattle  and  poultry  food. 
January  11. 

B. — Sanitary  Chemistry. 

24,783.  J.  Briggs,  D.  Briggs,  T.  Briggs,  and  B.  Briggs. 
Improvements  in  or  connected  with  apparatus  for  filtering 
and  purifying  sewage  and  other  impure  liquids.  Decem- 
ber 20. 

25,119.  T.  Craig  and  A.  E.  Raper.  Improvements  in 
the  treatment  of  wash  waters,  sewage,  and  other  fouled 
waters  in  order  to  purify  the  same.     December  27. 


1895. 

166.  F.  P.  Candy.  Improvements  in  and  in  apparatu> 
for  use  or  in  connection  with  the  purification  of  sewage 
and  impure  waters.     January  2. 

370.  A.  Hanlon.  An  apparatus  for  the  destruction  bv 
burning  of  the  germs  of  disease  contained  in  sewer  gas. 
Complete  Specification.     January  7. 

594.  W.  M.  Williams.  Improvements  in  or  relating  to 
the  treatment  of  water.     January  10. 

C. — Disinfectants. 

1895. 

11.  W.  Brothers.  Improved  antiseptic  agent  or  com- 
pound.    January  1. 

163.  G.  E.  Heyl.  An  improved  preparation  for  anti- 
septic and  antifermentative  purposes  for  medical  and  other 
use.     January  2. 

360.  J.  Y.  Johnson. — From  Lasmolles  and  Frechon, 
France.  A  composition  for  treating  the  diseases  of  the 
viue  and  other  plants.     January  5. 

629.  J.  F.  Davies.  Improved  distributor  for  insecticide, 
disinfectant,  and  other  powders.  Complete  Specification. 
January  10. 

788.  S.  A.  Vasey.  Improved  compound  forming  an 
;intiseptic,  disinfectant,  and  deodorant.     January  12. 

834.  M.  A.  Hick-.  A  curative  or  antiseptic  compound, 
applicable  for  use  BJ  ;i  salve  or  ;h  a  plaster  or  the  like. 
January  12. 

COMI'LI  I  I     SrhCIFICATIONS    ACCEPTED. 

A. — Chemistry  of  Foods. 
1894. 
8419.  I!.  C.  Wilson.     Improvements  in  or  connected  irith 

the  manufacture  Of  Bait.      December  81, 

4049.  A.  L.  Lebret.  An  improved  food  compound 
having  for  its  base  milk.      December  28. 

IO50.  A  I.  Lebret.  An  improved  food  compound 
having  for  it-  base  milk.     December  'n\ 

9696.  II.  B.  Hansem.     Method  ,,i   producing  condi  i 
milk.    January  9. 

B. — Sanitary  Chemistry. 
1894. 
8909.  U,  Lockwood.     Improvements  in  the  purification 
J  of  mdothei  fool  water-.     Deoembei  86. 
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i:     s.-liiu -i.lt r.     [mprorementi   in    and    apparatus 
for  the  utilisation  oi  refate.     December  26. 

;  1 1  i:  \s .  h.s.  An  improved  system  and  apparatus 
for  purifying  sewage  <>r  <.tln-r  foal  or  waste  waters, 
Januar] 

('. —  Disinfectant*, 
1891. 
5288    A.  Kreni  and    \    Chevrier     An  improved  manu- 
tare  of  an  antiseptic  and  microbicide.    January  10. 
28,185.4       l     Gardner.     An    improved   sterilizing,   dis- 
infecting,  and  deodorising  fluid,  applicable  also  for  use  as 
;m  insecticide.    January  16. 


XIX.— PAPER,  PASTKROARD.  Etc 
Applications. 

•J4.ol4.  G.  K.  Littlefield.  [mprovements  relating  to  the 
moulding  of  articles  from  vegetable  Bbrons  material. 
Complete  Specification.     December  18. 

24,826.  II.  Sweetapple.  Improvements  connected  with 
the  manufacture  of  vegetable  parchment  paper.  Decem- 
ber 21. 

25,859.  A.  F.  Spooner.— From  P.  Patois,  France.  Im- 
provements in  the  manufacture  of  whalebone  and  the  like 
in  continuous  strips.     December  81. 

Complete  Specification  Accepted. 

1894. 

409.  C.F.Cross.  Treatment  of  wood  for  the  manufac- 
ture of  cellulose  ani  other  products.     January  9. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 


Applications. 

Abel.— From    J.    C.    W.    F. 
pseudo-ionon. 


Tiemann. 
Decem- 


XXI.— PHOTOGRAPHIC  PROCESSES  am> 
MATERIALS. 

Complete  Specifications  Accepted. 

1606.  C.  I  Pettitt.  Improvements  in  the  manufacture 
oi  sensitive  plates  and  films  for  photographic  purposes. 
Januarj  9. 

4689.  J.  R.  C.  Gale  and  J.  \V.  T.  Cadett.  Improve- 
ments in  the  preparation,  packing,  and  storing  of  photo- 
graphic chemical  compounds.    January  16. 

22,952.  A.   G.  Adamson.      [mprovements   in   and  con- 
l  with  the  developing  of  photographs.     December  31. 


24,713.    C.  D. 
Process   for   the    manufacture    of 
her  19. 

24.901.  O.  Iiuray. — From  theFarbwerke  vormals  Meister, 
Lucius  and  Briining,  Germany.  Manufacture  of  new 
carbonic  esters  of  acylamido-phenols  and  of  their  alkylised 
derivatives.     December  21. 

25,311.  F.  Sahlfeld.  Improvements  in  the  production  of 
fish  extracts.     December  31. 

1895. 

154.  G.Tobias.  Improvements  relating  to  the  manufacture 
of  salts  of  p\rocatechindisulpho-Bcid  and  of  pyrocatechin 
therefrom.     Complete  Specification.     January  2. 

117.  W.  Mallmann.  An  improved  manufacture  of  musk- 
Kke  substances.     Complete  Specification.     January  7. 

Complete  Specifications  Accepted. 

1894. 

4097.  J.  Y.  Johnson. — From  C.  F.  Boehringer  and 
Sohne.  The  treatment  of  ergot  of  rye  aud  the  production 
therefrom  of  the  substance  which  imparts  to  it  its  valuable 
properties.     December  31. 

22.902.  F.  Ludy.  Manufacture  of  bismuthoxyiodide- 
gallate.     December  31. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

25,058.  J.  Watson.  Improvements  in  the  manufacture 
i if  igniferous  fuses.     December  24. 

2"), 151.  M.  Reuland.  Improvements  in  the  method  of 
and  apparatus  for  the  manufacture  of  explosives.  De- 
cember 27. 

Complete  Specification-  Accepted. 

1891. 

37/3.  E.  Hesketh  and  A.  Marcet.  Improvements  in  or 
connected  with  the  manufacture  of  gun-cotton  or  other 
manufactures  in  which  cooling  water  liable  to  become 
acidulated  is  employed.     January  9. 

20,786.  B.  B.  Beeches  and  J.  P.  Wright.  Improvements 
in  and  relating  to  machines  for  making  matches. 
January  9, 

22,192.  Siemens  Bros,  and  Co.,  Lim.,and  A.  S.  Schloemer. 
An  electric  exploder.     December  26. 


XXIH.— ANALYTICAL   CHEMISTRY. 

Applications. 

24,786.  E.  Herisse.  An  improved  composition  for  the 
production  of  moulded  articles.     December  20. 

24,988.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  chemical  compounds.     December  22. 

25,071.  E.  F.  Okell.  An  improved  solvent  of  oil,  grease, 
and  other  iatty  matters.      December  24. 


1895. 

662.  G.   W.   Peipers.     A   new    or   improved  process   foi 
determining  the  wfebsHiaecous  value  of  iron.     January  10. 


PATENT   UNCLASSIFIABLE. 


138.     II.    Albert, 
carbonaceous  absorbent 


Application. 
An     improved    manufacture    of    a> 
lanuary  2. 


THE   JOURNAL 


Of  THE 


Society  of  £fyemtcal  Jn^ustty; 

A    MONTHLY    RECOKD 

FOR  ALL  INTERESTED  IN  CHEMICAL  MANUFACTURES. 


No.  2.— Vol.  XIV.] 


FEBRUARY    28,    1895. 


[ 


Non-Members  30/-  per  annum ;  Members 
21/-  per  Set  of  extra  or  back  numbers ; 
Single  Copies  (Members  only)  2/6. 


€f)t  J&orietp  of  Cftemfral  $noustrp* 

Pott  President!: 

Sir  H.  E.  Boscoe,  M.P.,  LL.D.,  V.P.E.S 1881— 1888. 

Sir  Frederick  Abel,  Bart.,  D.C.L.,  F.B.S 1882—1883. 

Walter  Weldon.F.B.S 1883—1884. 

W.  H.  Perkin,  Ph.D.,  F.RS 1884—1885. 

B.K.  Muspratt 1886—1886. 

David  Howard 1886—1887. 

Prof.  James  Dewar,  F.B.8 1887—1888. 

Ludwig  Mond.  F.R.S 1888—1889. 

Sir  Lowthian  Bell,  Bart.,  F.B.S 1889—1890. 

E.  Eider  Cook 1890—1891. 

Prof.  J.  Emerson  Reynolds,  M.D.,  D.Sc.,  F.E.S.  1891—1892. 

Sir  John  Evans,  K.C.B.,  F.F«S 1892—1893. 

E.  C.  C.  Stanford 1893—1894. 


COUNCIL   FOR    YEAR   ENDING  JULY,   1895. 

President:  Prof.  T.  E.  Thorpe,  F.R.S. 
Vice-President* : 


Sir  F.  A.  Abel,  Bart.,  F.R8. 

Horace  T.  Brown,  F.R.S. 

H.  Brnnner. 

John  Calderwood. 

Chas.  Dreyfus. 

Dr.  A.  Dupre,  F.R.S. 


Sir  John  Evans,  K.C.B..F.R.S. 

E.  K.  Muspratt. 

Dr.  W.  H.  Perkin,  F.E.S. 

John  Spiller. 

E.  C.  C.  Stanford. 

P-of.  W.  A.Tilden,F.B.8. 


Ordinary  Members  of  Council : 


Frank  Clowes,  D.Sc. 

Thos.  Fairley. 

C.  A.  Fawsitt. 

Prof.  G.  G.  Henderson,  D.Sc. 

David  Howard. 

Prof.  A.  K.  Huntington. 


Ivan  Levinstein. 
Manning  Prentice. 
C.  X.  Stoker. 
Wm.  Thorp,  B.Sc. 
T.  Tyrcr. 
Frank  Wilson. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer : 

E.  Rider  Cook,  East  London  Soapworkg,  Bow,  B. 

Honorary  Foreign  Secretary  : 

Ludwig  Hood,  I'.R.s. 

Oeneral  Secretary  :  Charles  G.  Crosswell. 
Office* :  Pahvce  Chambers,  9,  Bridge  Street,  Westminster,  8.W. 

THE  JOURNAL. 

Publication  Committee : 
The  President. 

'     i  1  :i i  k  ■  llufclunion. 
Wm.  Kellner,  l'h.l>. 
.1.  Lewltowitsch,  I'll. I). 

Ludwig  Mond,  i .  res. 

ii.  i,  R.  Rowlands. 
J'liui  Pattixtson. 

W.  II.  Perkin,  Ph.D.,  F.RJB. 

if.  R.  Procter. 
Borerton  Redwood. 
Walter  r.  Beid. 
John  BpUler, 
Wm.  Thorp. 
Thomas  Tyrcr. 
Lewii  T.  Wright. 


A.  H.  Allen. 

G.  H.  Bailey,  D.8c,  Ph.D. 
Joseph  Kernays,  M.I.C.B. 
Horace  T.  Brown,  i-'.R.s. 
11.  Brnxtnor. 

B.  Rider  (>/;k. 
(;im^.  Dreyfus,  Ph.D. 
Mr  John  Kvi.m,  K. <;.!',.,  F.R.S 
Pen  ,  Gilchrist,  F.R.S. 

John  Heron. 
I>.  B.  If.  witt,  M.D. 
Howard. 

Prof. ./  .1.  HnmsML 
Prof.  A.  K.  Huntington. 
¥    ll-rt-r,  I'h.I). 


Editor : 

Watson  Smith,  34,,  Upper  Park  Road,  Haverstock  Hill,  N.W. 

Assisted  by  the  following  Staff  of  Abstractor*: 


L.  Archbutt.L,  XII.,  XVIII.  B. 
D.Bendix III. 

Bertram  Blount .  {xi^'x^il 
Arthur  G.  Bloxam  XIV.,  XV. 

E.  R.  Blundstone, }    II.,  III., 
B.A J    X..XIV. 

E.B.Brown V.,VI. 

J.  C.  Chorley  . .  I.,  XIX.,  XXI. 
E.G.  Coker,  B.Sc...        I. 

J.H.Collins X. 

V.  Cornish. .  .VIII.,  IX.,  XIII. 
C.F.  Cross....    V.,  XII.,  XIX, 

W.  P.  Dreaper VI. 
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NOTICES. 


Tin  Annual  General  Meeting  will  be  held  in  Leeds  in  the 

month    of   .Inly    next.      Full    particulars    will    appear    ill    ;i 

subsequent  issue. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alteration!  in  Rule  27  eanotioned  at  the  Annual  General 
Meeting   in    Edinburgh,    all   new    memben    elected    after 

.I;i  n  nary  1-1,  IH'J.'),  and  also  those  elected  since  I  he  last  Annual 

General  Meeting,  who  <lo  not  pay  subscription  for  1894, 
will  be  required  to  paj  an  entrance  fee  of  one  guinea.  In 
accordance  with  the  tame  rule  the  Life  Composition  Fee  will 
be  20/.,  instead  of  15/.  as  heretofore,  after  the  1st  Januan 
1895. 
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BaHKI  I-'   '  >BD1  88. 

For  in.'  convenience  of  Membere,  the  Treasurer  has 
arranged  with  the  Banken  «>f  the  Society  that  they  shall 
colled  ptions  from  Hankers  in  town   and^  country; 

and  Members,  who  nave  not  already  done  bo,  are  invited  to 
till  up  and  -iL'n  the  Banker'i  Order  enclosed  with  the 
December  1898  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  RiderGook,  Bast 
London  Roap  Works,  How,  I 


Notice  i>  hereby  given,  for  the  information  of  members  and 
idvertisers,  thai  the  advertisement  columns  of  this  Journal 
have  been  contracted  forbj  Messrs.ETBxandSporTiffn  oodb, 
the  Society's  printers  and  publishers,  to  wliom  all  commu- 
nication-- respecting  them  should  lie  addressed. 


LIST  OF  MEMBERS  ELECTED  22nd  FEBRUARY  1895. 


Anderson,  Win.,  47,  Regent  Arch,  Edinburgh,  Dry- 
salter. 

Auchterlonie,  Wm.,  jun..  Canal  Bank  House,  Paisley, 
N.B.,  Analytical  < Ihemist. 

Colchester,  G.  EL,  Burwell,  near  Cambridge,  Chemical 
Manure  Manufacturer, 

Cooper,  Bertwin,  9,  North  Street,  Derby,  Colour  Manu- 
facturer. 

Dorsey,  Grafton  1).,  135,  Marshall  Street,  Brooklyn, 
X.Y.,  White  Read  and  Oil  Works  Superintendent. 

Earle,  Vavasour,  Porchester  Lodge,  Streatham  Common, 
S.W.,  Merchant. 

Forbes,  Paul  1!.,  614,  Sears  Huilding,  Boston,  Mass., 
U.S.A.,  Chemist  and  Assayer. 

Jamison,  Alf.  C,  Junction  Dyewood  Mills,  Hyde,  Man- 
chester, Dyewood  Extract  Manufacturer. 

Lossen,  Dr.  C,  :209,  River  Street,  Hoboken,  N.J.,  U.S.A., 
Mining  Chemist. 

McDougall,  Isaac,  Redhill,  Wateringbuiy,  Kent,  Student. 

McDougall,  Isaac  S.,  High  Bank,  Didsbury,  Manchester, 
Manufacturing  Chemist. 

Stevenson,  Jno.,  1  4,  Church  Row,  Limehouse,  E.,  Analy- 
tical Chemist. 

Taber,  G.  II.,  .inn.,  1  .".31 ,  South  Broad  Street,  Philadelphia, 
Pa.,  U.S.A.,  Superintendent  of  Lubricating  Department. 

Thompson,  Gustave  W.,  co  National  Lead  Co.,  Marshall 
Street,  Brooklyn.  X.Y.,  U.S.A.,  Chemist. 

Waddington,  Thomas  W.,  8,  Albert  Street,  Padiham, 
Lancashire,  River  Inspector. 

Wardman,  G.  B.,  c  0  J.  L.  Elliot,  Ahualulco,  Estado 
<lc  Jalisco,  Mexico.  Chemist 


CHANGES  OF  ADDRESS. 


Abel,  Sir  Frederick,  Hart.,  l/o  Cadogan  Place;  2,  White- 
hall Court,  S.W. 

Bardsley,  R..  1  o  Downing  Street ;  Messrs.  Dewsbury  and 
Brown,  Ardwick  Green,  Manchester. 

Biggart,  W.  L.,  l/o  Bridge  of  Weir;  Messrs.  C.  M. 
Biggart  and  Co.,  15,  Gordon  Street,  Glasgow. 

Coste,  J.  II.,  lo  Goswell  Road;  20,  Rectory  Road, 
^loke  Newington,  X. 

Deering,  W.  H.,  lo  Westcombe  Park  ;  9,  Harvey  Villas, 
llervey  Road,  Blackheath,  S.E. 

Dickinson,  A.  J.:  Journals  to  4,  Shardeloes  Road,  New 
Cross,  S.E, 


Goodall,  Reginald,  l/o  Hjghgate  Road;  (subs.)  Camden 
Works,  Camden  Town,  N.W.;  and  (Journals)  The  Grove, 
Pinner. 

Habirshaw;  W.  M.,  l/o  Front  Street;  315,  Madison 
Avenue,  New  York,  U.S.A. 

Hawkins,  J.  D.,  l/o  Denver;  The  El  Paso  Reduction 
Co.,  Gillett,  Colo.,  C.S.A. 

Hecht,  Jos.,  l/o  Philadelphia;  26G7,  Commercial  Street, 
Kavenswood,  III.,  U.S.A. 

Herriot,  W.  Scott;  retain  Journals  until  further  notice. 

Herzmann,  Dr.  M.,  l/o  Maida  Vale;  4,  Woburn  Place, 
W.C. 

Hetherington,  Dr.  A.  E.,  l/o  Wavertree  ;  Ammonia 
Soda  Works,  Fleetwood,  Lancashire. 

Ji  unison,  F.  H.,  l/o  Moscow,  Hollywell  House,  Armley, 
Leeds. 

Johnson,  E.  E.,  l/o  Manchester;  The  Warren  Hill, 
Loughton,  Essex. 

Jones,  Prof.  1).  E.,  l/o  Aberystwith  ;  4,  Berthwyu  Street, 
Cathedral  Road,  Cardiff. 

Lewkowitsch,  Dr.  J.,  l/o  Whitehall  Soap  Works;  24, 
Moorland  Road,  Leeds. 
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MR.    B.    E.    R.    XEWLAXDS   IN   THE    CHAIR. 


ON  THK  EFFICIENCY  OF  CARBON  VAPOUB  IN 
COAL  GAS  AND  OTHER  HYDROCARBON 
FLAMES,  AND  OTHEB  MATTERS  OF  IN- 
TEREST IN  THE  MANUFACTURE  OF  COAL 
GAS. 

BY    LEWIS    T.    WUKillT,    C.E. 

From  almost  the  earliest  days  in  the  history  of  gas- 
lighting  many  of  the  scientific  men,  who  have  occupied 
themselves  with  a  study  of  the  details  of  gas  manufacture 
and  the  process  of  destructive  distillation  of  coal  and 
hydrocarbon  gas-producing  materials,  have  endeavoured  to 
trace  the  existence  of  some  relationship  between  the 
chemical  composition  of  different  qualities  of  illuminating 
gas  and  their  effective  luminosities  as  determined  by 
ordinary  photometric*]  methods;  and  many  indeed  have 
thought  to  have  found  in  gas  analysis  a  key  to  the  solution 
of  the  problem. 

Jt  Jiiw-t  be  admitted  th.it  such  efforts  have  not  been 
awarded  a  very  full  meed  of  success  ;  but  any  regrets  that 
maybe  felt  when  we  find  ourselves  compelled  to  win 
the  frustration  of  to  much  deserving  ambition  should  be 
tempered  with  satisfaction  now  that  our  knowledge  of  the 
composition  of  coal  and  similar  gases  it  considerably 
enriched  by  investigations  that  hare  been  incited  !>y  the 
ire   to   find   a   relation   between  their    luminosity   and 

ehemicaJ    composition,  and  also  our   methods  of  gasometric 

analysis  improved  bj  the  continually  increasing  need  of  a 
more  critical  knowledge  of  the  composition  ol 

It    is    not    my    intention    t  ,    enter    into    mUCfl    historical 

detail  concerning  these  matters,  though  I  feel   rare  that  a 

of  the  subject  would   be   interesting,  and   I   will 

elf  vs i 1 1 1  a  brief  explanation  of  why,  in   my 

relation,  if  any,  between  the  chemical  compo- 

1  it-  luminosity  could  not  be  brought 

to  light,  and   how   u  often  took  a  false  route 

when  a  path    j.<  i  haj,-    more    J I  k   ly  to    lead    to   B    lUCCeSsful 

ml  of  definition  is   the  pi 
photon  of  widely  did.  rent  pi,. 


metric  value.  The  London  Gas  Referees  may  have  reduced 
gas  photometry,  as  applied  to  the  particular  quality  of  gas 
under  their  jurisdiction,  to  a  system  ;  but  beyond  the 
boundaries  of  that  quality  there  is  an  Alsatia  where  the 
king's  writ  does  not  run. 

Secondly,  it  was  the  practice  to  divide  the  hydrocarbons 
existing  in  coal  gas  into  marsh  gas,  and  some  others  that, 
unlike  marsh  gas,  were  capable  of  being  absorbed  by  such 
reagents  as  bromine  and  fuming  sulphuric  acid. 

Thirdly,  it  was  generally  considered,  and  indeed  taught, 
by  not  the  least  distinguished  of  the  chemists  who  had 
been  attracted  to  this  subject,  that  marsh  gas,  under  the 
ordinary  circumstances  attending  the  combustion  of  gas, 
gave  no  light,  and  in  that  manner  marsh  gas  became  classed 
as  a  diluent  that  did  not  directly  add  any  light  to  the  coal 
gas  flame. 

For  instance,  I  quote  from  Dr.  E.  Frankland,  Journal  of 
Gas  Lighting,  Vol.  XVI.,  327,  1867  :  — 

"  In  addition  to  this  function  of  taking  up  and  carrying 
forward  these  volatile  hydrocarbons,  one  of  these  diluents, 
viz.,  light  carburetted  hydrogen,  is  capable  also,  under 
very  favourable  circumstances,  of  producing  a  certain 
amount  of  light. 

"  We  do  not  get  any  light  from  it  under  the  ordinary 
circumstances  surrounding  the  combustion  of  gas,  but  by 
taking  advantage  of  an  elevation  of  temperature  in  the  air 
which  supplies  the  gas  flame,  we  may  obtain  a  certaiu 
degree  of  luminosity,  so  that  this  marsh  gas  may  be  said  to 
stand  upon  the  line  of  demarcation  between  the  diluents 
and  the  illuminants. 

"  If  I  employ  the  charcoal  furnace  which  we  used  before 
for  showing  the  increase  of  light,  by  heating  the  air  and 
gas  before  combustion,  and  pass  through  the  tube  in  the 
centre  of  it  a  stream  of  marsh  gas,  you  perceive  from  the 
luminosity  of  the  flame  that  we  have  converted  our  diluent 
into  an  illuminant  of  no  inconsiderable  power." 

Dr.  Percy  F.  Frankland  (Jour.  Chem.  Soc,  1884, 
Vol.  XLV.)  observes  in  his  paper  on  the  illuminating 
power  of  ethylene  when  burnt  with  non-luminous  com- 
bustible gases  :  "  It  is  also  most  probable  that  at  the  high 
temperature  of  the  flame  obtained  with  the  Argand  burner, 
the  marsh  gas  may  possess  a  very  appreciable  illuminating 
power  of  its  own.  ...  I  find,  moreover,  that  marsh 
gas  prepared  from  sodic  acetate,  and  purified  by  bromine, 
as  described,  possesses  a  very  decided  illuminating  power 
of  its  own,  amounting  to  several  candles,  when  burnt  from 
a  referee's  burner,  whilst  from  a  fish-tail  burner  it  emits 
but  a  very  feeble  light.  I  conclude  from  this  that  the 
increase  in  illuminating  power  which  is  observed  when  coal 
gas  is  burnt  from  a  referee's  burner  is  partly  due  to  the 
light  thereby  obtained  from  marsh  gas,  which  with  a  fish- 
tail burner  produces  practically  no  luminous  effect." 

However,  the  title  of  the  paper  containing  these  remarks 
is,  "  The  Illuminating  Power  of  Ethylene  when  Burnt  with 
Non-Luminous  Combustible  Gases  "  of  which  pure  marsh 
gas  prepared  from  zinc  methyl  is  one  and  in  the  calculation 
of  the  results  obtained  with  mixtures  of  ethylene  and  marsh 
gas  no  luminosity  is  ascribed  to  the  latter  gas  which  is, 
therefore,  treated  in  accordance  with  the  title  of  the  paper 
as  a  non-luminous  combustible  gas. 

Both  these  gentlemen  were  aware  that  under  some 
circumstances  marsh  gas  gave  a  luminous  flame,  but,  it 
would  appear  that  Dr.  K.  Frankland  attributed  this 
occasional  luminosity  to  the  beating  of  the  air  Supply  in  his 
experiment  and  Dr.  Percy  F.  Frankland  partly  to  a  higher 
temperature  of  the  London  Argand  and  partly  to  the 
impurity  of  marsh  gas  prepared  from  sodium  acetate. 

I  can  add  to  tins,,  remarks  of  other  experimenters  my 
own  experiences  with  a  sample  of  marsh  gas  prepared  from 
sodium  acetate.  This  gas  gave  in  a  batswing  burner  i  Bray's 
market)  a  flame  of  beautiful  brilliancy  and  in  the  London 
Argand  when  tested  at   the  rate  of  2«]  cubic  feet  per  hour 

under  control  oi  the  air    si.pph   t,.   nearly  smoking  point  an 

illuminating  effeel  of  27 ■  6  candles  per  five  cubic  feel   per 

hour.      I  shall    ha  em    to    refer    Liter    on    to  tin's   gal 

prepared  from  sodium  acetate  and  soda  lime  which  though 
apparently  consisting  chiefly  of  methane  is,  as  is  well  known, 
accompanied  with  other  bodies. 
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Tbatagai  properly  called  luminous,  under  certain  cir- 
cumstances, sfould  yield  a  non-luminous  flame,  is  not  a 
ni.itic  r  thai  needs  anj  remarks  from  me  :  bnl  what  i-  most 
prominent  i-  the  uncertainty  that  prevailed  respecting  the 
iumini  sity  of  marsh  gas  itself,  and  it  is  to  that  uncertainty 
that  I  »  isb  to  draw  \  our  attention, 

Fourthly  :  It  was  h<  Id  that  coal  gas  when  deprived  of  the 
Cnlhn  hydrocarbons  was  at  the  same  time  deprived  of  its 
luminosity  and  thus  is  luminous  effect  was  held  to  depend 
upon  the  proportion  of  absorbable  CnHm  hydrocarbons, 
and  from  the  proportion  and  composition  of  these,  together 
with  tin'  temperature  conditions  of  die  flame,  it  was  sought 
to  explain  the  lighting  value  of  the  gas. 

There  were,  however,  in  these  views,  two  fundamental 
errors. 

In  tin-  fir-t  place.  I  Bhowed  (Journal  of  Gas  Lighting, 
Ma\  'J7th,  1884)  that  when  the  CnHm  hydrocarbons  were 
removed  from  coal  gas  of  from  14*8  to  18-5  candles  that 
the  residual  gas  instead  of  being  disillumined  still  possessed 
a  very  important  lighting  effect  equal  to  40  per  cent,  of  the 
original,  on  the  average  of  the  six  trials  made,  and  I  pointed 
out  that  there  was  no  reason  for  supposing,  as  was  commonly 
done,  that  the  only  member  of  the  paraffin  series  occurring 
in  coal  gas  was  marsh  gas,  and  alluded  to  Davis'  researches 
on  the  distillation  of  coal  (Jour.  Soc.  Chem.  hid.  Dec. 
lss3)  which  indicated  the  presence  of  peutane  hexane,  &c. 
in  the  oils  obtained  by  washing  coal  pas  with  heavy  oils. 

The  author  of  the  Chemistry  of  Gas  Lighting  was 
acquainted  with  the  fact  that  coal  gas  was  not  di-illutniucd 
by  treatment  with  fuming  sulphuric  acid,  but  I  am  not 
aware  that  anyone  had  determined  the  residual  luminosity. 

But  if  it  were  possible  to  reverse  the  operation  anil  leave 
the  CuHm  hydrocarbons  in  the  gas,  taking  out  only  the 
so-called  marsh  gas,  is  it  to  be  supposed  that  the  residual 
luminosity  would  then  be  60  per  cent,  of  the  original  ? 

Not  only  does  marsh  gas  possess  a  very  appreciable,  and 
in  relation  to  coal  gasi  an  important  luminosity  that  cannot 
be  neglected  in  investigations  concerning  the  lighting 
power  of  such  gas  ;  but  Ihere  can  be  little  doubt  that  other 
members  of  the  paraffin  series  are  also  present  as  Davis 
pointed  out  (lor.  cit.). 

Methane  was  but  a  convenient  expression  for  the  carbon 
of  paraffins  and  other  hydrocarbons  that  are  not  attacked 
by  fuming  sulphuric  acid. 

With  this  knowledge  it  is  not  now  difficult  to  understand 
bow  it  was  impossible  to  explain  the  16  candles  of  a  gas 
containing  perhaps  only  3  per  cent,  of  CnHm  hydro- 
carbons, whilst  richer  gases,  say  oil  gas  of  70  candles,  con- 
tained as  much  as  50  per  cent.  That  is  to  say  over  five 
candles  for  1  per  cent,  in  the  one  case  and  not  quite  one 
and  a  half  candles  per  1  per  cent,  of  CnHm  hydrocarbons 
in  the  other  case. 

It  cannot  be  said  that  the  attempts  made  to  explain  the 
difference  of  supposed  value  of  the  CnHm  hydrocarbons 
in  the  one  case  or  the  other  by  differences  of  carbon  density 
of  these  sulphuric  acid  absorbed  bodies  were  more  success- 
ful now  that  we  know  that  the  average  carbon  densities 
of  these  hydrocarbons  are  practically  the  same  whether  from 
16  or  60  candle  gas. 

In  1884  (Journal  of  the  Chemical  Society,  Vol.  XLV., 
10.3)  I  pointed  out  the  existence  of  a  simple  relation 
between  the  total  carbon  vapour  (including  that  of  the 
carbon  contained  in  the  carbonic  oxide),  and  the  illu- 
minating power  of  four  samples  of  pure  coal  gas,  ranging 
froml5-6  to  20-5  candles.  Further  investigations  since 
that  period  have  shown  me  that  such  relation  did  not  apply 
to  gases  of  widely  different  lighting  effect  and  origin,  but 
however  led  me  to  the  belief,  that  within  certain  limits 
there  is  some  simple  relation  between  the  composition  and 
luminosity,  if  only  that  carbon  vapour  be  regarded  as 
effective,  that  exists,  combined  with  hydrogen,  a  knowledge 
of  which  relation  will  have  great  practical  value. 

In  1892,  Prof.  W.  Foster  (Journal  on  Gas  Lighting,  Vol. 
LIX.,  1174)  repeated  the  same  observation  that  I  had 
been  led  to  in  1884,  and  for  gases  of  rather  less  range  of 
lighting  power,  and  he  endeavoured,  as  I  had  done  before, 
to  explain  the  illuminating  power  of  the  gas  by  the  total 
carbon  vapour  contained  in  it.  He  did  not,  however,  go 
beyond  what  I  had  already  done. 


It  appears  to  up-  that  there  is  no  such  thing  known  to  us 
as  tie-  intrinsic  luminosity  of  coal  or  any  other  hydrocarbon 
gas. 

Ii  consumed  with  preadmixture  of  aii  or  other  diluents,. 
coal  gas  can  be  disillumined,  and  the  same  remark  applies 
to  other  hydrocarbon  gases  since  by  admixture  of  air  and 
other  diluents,  the  lighting  effect  can  generally  be  reduced 
tc,  zero.  If  consumed,  however,  with  graduated  and 
sup'  iheated  air  supply  as  in  the  regenerative  burners  it  is 
difficult  to  gay  how  much  light  might  not  be  obtained  by  a 
complete  extension  of  this  system  of  superheating  since  the 
luminosity  of  an  incandescent  body  increases  very  much  as 
its  temperature  rises  as  we  know  from  the  researches  of 
Draper,  Becquerel,  and  others.  The  luminosities  of  gases 
that  may  1"-  properly  called  luminous  ri~-es  then  from  zero 
to  limits  that  have  not  been  reached — according  to  the 
manlier  and  method  by  which  they  are  consumed.  Also,  if 
the  gas  flame  be  tested  in  great  masses  as  in  the  triple  and 
compound  argands,  &c,  the  exterior  cooling  influences  are 
reduced,  and  the  luminosity  is  in  consequence  increased. 

On  consuming  such  gases,  however,  in  the  ordinary  fiat 
flame  or  Argand  burners,  that  are  not  designed  to  effect  any 
superheating,  either  of  ihe  gas  or  of  the  air  supply,  and  with 
flames  of  such  magnitude  as  to  yield  a  light  not  much 
exceeding  to  candles,  it  is  found  by  selecting  burners 
adapted  to  the  quality  of  the  gas  to  be  tested,  that  a  certaiD 
maximum  lighting  effect  is  produced  which  maximum  is,  I 
believe,  by  an  unwritten  convention,  considered  to  be  the 
illuminating  power  of  the  gas  in  question  from  the  investi- 
gators point  of  view.  This  experimental  maximum  is  not 
to  be  confounded  with  the  lighting  effect,  to  be  obtained 
from  any  burner  with  a  constant  rate  of  consumption, 
irrespective  of  the  quality  of  the  gas,  or  with  the  intrinsic 
illuminating  power,  or  any  luminosity  that  might  be 
obtained  with  burners  in  which  the  superheating  of  the  gas 
and  air  supply  is  carried  out  to  more  or  less  perfection  or 
from  flames  which  by  their  size  suffer  less  from  exterior 
cooling  influences  than  those  ordinarily  employed.  It  is 
in  practice  found  that  for  the  economical  development  of 
light  in  ordinary  gas  burners,  the  thickness  of  the  flame 
must  be  proportioned  to  the  quality  of  the  gas  iutended  to 
be  consumed  by  that  burner. 

A  gas,  very  rich  in  hydrocarbons,  generally  requires  a 
relatively  thin  flame  ;  on  the  other  hand  a  poor  gas 
requires  a  thicker  flame. 

Thus  for  any  particular  qualitj'  of  gas  ranging  from  say 
10  to  80  candles  will  be  found  amongst  those  burners  in  use 
for  ordinary  illumination,  one  that  develops  a  maximum 
lighting  effect  from  that  particular  quality,  and  further  for 
every  quality  of  gas  there  will  he  found  in  any  particular 
burner  a  rate  of  consumption  that  develops  the  maximum 
lighting  effect  from  that  gas  in  that  particular  burner. 

The  London  Argand  for  example  is  not  adapted  for  high 
qualities  of  gas,  but  for  very  low  qualities  1  have  used  that 
burner  fitted  with  an  adjustable  cap,  in  order  to  bring  the 
air  supply  under  control. 

For  low  qualities,  s-uch  as  pure  methane  or  so  called 
disillumined  coal  gas,  there  are  perhaps  no  burners  specially 
manufactured,  and  I  can  only  suppose  that  those  who  have 
thought  pure  or  even  impure  marsh  gas  and  coal  gas 
deprived  of  its  CnHm  hydrocarbons  to  be  devoid  of 
luminosity  have  acquired  that  idea  from  trying  them  perhaps 
even  in  small  quantities  in  burners  very  unsuited  to  the 
devolopment  of  their  luminosity. 

Not  only  must  the  investigator  seek  the  burner  and  the 
rate  of  consumption  for  that  burner  best  adapted  to 
develop  the  maximum  I  have  referred  to  before  as  being 
Jhe  conventional  illuminating  power  ;  but  in  order  to  make 
his  results  comparable  with  those  of  other  investigators  he 
must  not  seek  that  burner  amongst  those  that  superheat  the 
air  supply.  &c. 

The  operation  of  photometry  has  not  been  like  that  of 
weighing,  and  has  not  been  capable  of  the  same  high  degree 
of  accuracy.  It  is  the  comparison  by  means  of  a  physio- 
logical effect  of  two  lights,  one  being  the  standard  and  that 
standard  may  be  variable. 

Mnch  also  depends  upon  the  manner  of  treating  the  gas 
to  be  tested,  upon  the  choice  cf  burner  and  rate  of 
consumption. 
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Illuminating  effect  is  not  a  fixed  quality  unless  all  the 
conditions  are  fixed.  Change  'hose  conditions  hut  slightly 
and  the  luminosity  will  be  greatly  modified. 

I  found  in  1884  that  for  the  four  qualities  of  gas  ranging 
a-  tested  in  the  London  Argand  from  15*6  to  20-5  candles 
for  everj:  candle  of  the  standard  there  were  present  in  the 
gas  from  3*51  to3'6£  volumes  of  total  carbon  vapour  per 
100  volumes  of  gas. 

I  have,  however,  since  that  period,  had  occasion  to  note 
the  total  carbon  vapour  of  many  qualities  of  gas  of  very 
much  higher  luminosity,  and  of  other  origin  ;  and  I  found 
that  my  method  of  comparison,  afterwards  as  before 
remarked,  employed  by  Prof.  Foster,  was  not  of  universal 
application. 

It  ma}-  he  as  well  to  explain  what  is  meant  by  total  carbon 
vapour.  On  making  a  combustion  of  the  carbonic  acid  free 
ga>  with  excess  of  oxygen  a  certain  volume  of  carbonic 
acid  is  produced,  and  this  per  100  vols,  of  gas  is  the  total 
carbon  vapour. 

The  carbon  may  have  existed  as  methane  or  benzene  or 
any  other  hydrocarbon  or  hydrocarbons  or  as  carbonic 
oxide. 

From  the  analysis  of  the  gas,  if  the  carbon  density  of  the 
CnHm  hydrocarbons  be  given  one  can  readily  calculate  the 
total  carbon  vapour. 

For  instance,  a  gas  of  the  following  composition — 

CuHm  hydrocarbons   3*0 

Methane 3S-0 

Hydrogen 49"0 

Carbonic  oxide 7*0 

Nitrogen 3'0 

lOO'O 

and  with  a  carbon  density  of  CnHm  hydrocarbons  3  ■  0  would 
give  on  combustion  54  vols,  of  carbonic  acid  for  every  100 
vols,  of  gas  and  would  contain  n4  vols,  of  total  carbon  vapour 
per  100  vols,  of  coal  gas  or  0  ■  o4  cubic  foot,  per  cubic  foot  of 
coal  gas.  This  was  what  I  meant  by  carbon  vapour  in 
1884.  Since  then  I  have  remarked  in  the  course  of  ex- 
periments with  cannel  and  oil  and  other  gases  that  if  we 
only  regard  as  effective  that  carbon  that  is  combined  with 
hydrogen,  there  is  a  ready  means  of  calculating  with 
tolerable  accuracy  the  illuminating  power  produced  by 
coal  or  oil  ga-es.  My  experiments  are  confined  to  carbonic 
acid  and  air  free  ga^e-. 

For  simplicity  sake  the  rule  must  be  stated  in  a  practical 
form  and  the  carbon  of  the  hydrocarbons  must  be 
calculated  to  a  carbon  density  of  one. 

The  gas  of  the  composition  cited  contains  7  per  cent,  of 
carbonic  oxide,  and  the  effective  carbon  vapour  is  therefore 
only  48  vols  or  0-48  of  a  cubic  foot  per  cubic  foot  of  coal 

For  ordinary  coal  gas,  Mich  as  i-  commonly  supplied  in 
England,  I  believe  that  the  value  in  candles  of  a  cubic  foot 
of  carbon  vapour  is  very  closely  expressed  by  the  factor 
U',  to  67.  This  is  the  value  for  instance  I  obtained  in 
\8H'->  from  London  coal  gai  ("Appendix  A.).  It  must  be 
recollected  that  a  town  supply  often  exceeds  in  quality 
that  prescribed  by  the  Act  of  Parliament. 

The  analyses  are  placed  in  an  appendix  in  order  not 
to  encumber   the  paper  with  tallies  of  analyses. 

In   the   COUTSt  I   analyse!    of  gas   of  the   same 

Origin,  one  finds  variations  in  the  value  of  the  carbon 
vapour expn  Utdld   |"  i   cubic  loot. 

These    rariatkras   may  be  due  to  radical    differences  in 

the  carbon  value-,  or  to   experimental    errors,   or    imper- 

,n  pbotometrical  methods.    The  tatnplt.  taken  for 

may  not   absolutely    coincide    with    the 

d  photometrically  but.  the  deviation-  are  not  so  large 

might  be  expected.     It  will  be  noticed  that  the  carbon 

>ur  of  low  grade  tim<     a  higher  value 

than  that  of  a  riel  tie    -am 

This      may    be    doc     to    what     may     be      termed     burner 
I  he   effect  of  t«-  ting  different    qnalitiei  in  tie-   -ami 
'  r. 


For  the  series  published  in  1884  (J.Chem.  Soc,  Vol.  XLV., 
100)  I  found  the  following  values : — 


Ti  rted  in  1.  mdon  Argand. 

Value 

uf  Effective  Curbon 
Vapour. 

20  "5  candles. 

G"47  candles  per  cub.  ft. 

17-8        „ 

6  93 

M                     >> 

IG'75      „       estimated. 

7-00 

»»                     »» 

15-60      „ 

7-20 

„ 

These  samples  were  collected  from  an 

iron  retort,  and  the 

carbonic  oxide  is  very  high. 

Appendix  B. 

A  series  from  clay  retorts  :  — 

Value  of  Effective 

Carbon  Vapour. 

2S-3  candles  tested  with  flat  flame. 

6-71 

19  "1           „              „        Argand. 

6'66 

-"    y                   „                         n                        ,, 

6-53 

12-7 

6-83 

Appendix  C. 
Another  from  clay  retorts  :  — 


Value  of  Effective 
Carbon  Vapour. 


Appendix  A. 

For  London  coal  gas  in   1883,  value  of  carbon  vapour. 
Average,  16-8  candles  —  6-64  candles  per  cubic  foot. 

Appendix  D. 


For  cannel  gas  : — 

(1.)  28-5  candles. 
(2.)  32-2 


Flat  flame,  7  -06. 
6-92. 


Appendix  F. 
Oil  gas  from  American  petroleum  : — 

62-2  candles.     Flat  flame  6-93. 


:>:•:<, 


6-8. 


An  analysis  of  some  diluted  oil  gas  of  28-4  candle  power 
to  be  found  in  a  very  complete  inquiry  by  Messrs.  Nayes, 
Blinks,  and  Mory,Jonr.  Amer.  Chem.  Soc.  1894,  16,  688 — 
697,  gives  6*8  candles  per  cnbio  foot  of  effective  carbon 
vapour. 

The  average  efficiency  of  a  cubic  fool  of  the  effective 
carbon    rapour  of  the  f^es   analysed    by    Tocher  (this 

Journal,    .March    1  8'.i  I  >    is    7  Mil    candle-.       (This    able   and 

exhaustive  paper  furnishes  us  with  a  most  complete  know- 
ledge of  oil  gases.)  I  give  an  average  of 
6*66  candles  per  cubic  foot  of  effective  carbon  vapour  for 
qualities  ranging   from    16*80  to   20  candles,  the   carbon 

efficiencj  from  6'2  to  7  candle-  per  cubic  foot. 

The  trial  I  made  on  50  tons  of  Derbyshire  silkstone coal 
in  order  to  study  the  distribution  of  the  elements  composing 

the    coal    amoner-t    the     \arioiis    distillation    product-,    some 

lilt  ol  w  hull  appear  in  the  article  on  «  <  !oal  Gas  "  in  the 
"  Dictionary  of  Applied  Chemistry,"  gives  an  efficiency 

of  7-1. 
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Thus  for  everj  i >!  coal  carbonized  there  were  found 

in  the  purified  gaa  B'58  lbs,  of  carbon,  and  deducting  the 
carbonic   oxide,    there    were    6,805    lbs     a-    effective  or 
IS  ii.s.  per  too  "f  coal  charged. 

[•he  gaa  production  was  i  1,189  cubic  feet  (corrected)  of 
15 -8 candle  ga*  (per  5  cubic  foot),  or  of  B-06  candles  per 
cubic  foot,  or  84,288  candles  per  ton. 

Thui,  152"  8  lbs  carbon  gave  84,288  candles,  <>r  225 
candles  per  lb  of  effective  carbon  vapour.  The  equivalent 
of  this  in  volume  i-  7- 1  candle--  per  cubic  fool  of  effective 
eai  bon  \  aponr. 

[d  order  do!  to  multiply  examples  I  do  not  give  those  of 
oilier  Bimilai  c 

In  the  course  of  experiments  on  the  light  afforded  by 
petroleum  oils,  referred  to  in  a  paper  that  appears  in  this 
Journal.  August  1 888,  the  best  nsult>  obtained  was  1,520 
candles foi  a  gallon  of  petroleum  oil  of  -848  gravity. 
Assuming  the  Oil  to  have  contained  85  per  cent,  of  carbon, 
there  is  a  light  obtained  of  1,520  candles  for  7-208  lbs.  of 
carbon,  or  21  l  candles  per  lb.  of  carbon,  or  an  efficiency  of 
6*7  candles  per  cnbie  foot  of  carbon  vaponr.  I  bave  since 
obtained,  with  a  "  Duplex"  lamp,  a  maximum  of  1,080  can- 
dle-, which  would  give  7  *  33  candles  per  cubic  footof  carbon 
vapour. 

A  reference  to  the  efficiency  of  the  carbon  of  hydro- 
carbons burned  in  the  pure  state  or  in  simple  mixture 
would  be  interesting  as  some  of  the  results  do  not  differ 
from  tho-e  obtained  from  coal  gas,  and  similar  mixtures  of 
hydrocarbons.  For  instance,  pure  ethylene  gives 
6 '85  candles  per  cubic  foot  of  carbon  vapour.  (Dr.  P. 
Frankland,  .1.  Chem.  Sop.,  Vol.  XLV.)  ;  but  I  do  not  think 
it  necessary  to  cite  these  values  obtained  from  the  pure 
hydrocarbons  on  this  occasion  since  such  results  should 
not  be  confounded  with  those  obtained  from  their  com- 
bustion in  complicated  mixtures  for  which  perhaps  other 
burners  than  those  employed  in  the  determination  may 
be  required,  and  allowances  must  also  be  made  for  the 
photometrical  methods  employed. 

Tlu  re  are  two  great  factors  ruling  the  production  of  light 
from  hydrocarbon  flames.  One  is  the  carbon  precipitated, 
and  the  other  is  temperature. 

Of  intrinsic  luminosity,  as  before  remarked,  we  know 
nothing.  That  is,  I  believe,  one  of  the  false  routes  we  have 
taken  in  order  to  explain  the  luminosity  of  coal  and  similar 
gases.  From  the  luminosities  of  the  constituents,  as  deter- 
mined under  special  conditions,  we  cannot  calculate  the 
value  afforded  by  a  complicated  mixture. 

The  property  of  luminosity  is  not  a  fixed  property  of 
hydrocarbons  like  mass,  but  is  more  of  a  fortuitous 
character,  depending  very  largel}'  upon  the  carbon  that  can 
be  advantageously  precipitated  from  them  in  their  flames 
and  the  resultant  temperature. 

The  carbon  that  can  be  advantageously  precipitated  from 
them  in  mixtures  depends  upon  the  burner  that  has  to  be 
employed  for  the  mixture. 

It  is  useless  for  our  purposes  that  one  constituent  of  a 
mixture  of  hydrocarbons  should  yield  when  burned  in  the 
pure  state  a  very  high  efficiency  per  cubic  foot  of  carbon 
vapour,  if  we  cannot  get  it  out  in  the  burners  we  employ 
for  the  mixtures  obtained  in  practice. 

The  burner  in  which  we  burn  our  mixtures  of  hydro- 
carbons must  provide  for  the  average  and  must  burn 
without  smoke. 

There  i-  no  difficulty  in  precipitating  carbon  in  the  flame 
from  even  those  hydrocarbons  that  appear  to  possess  the 
least  tendency  to  split  off  free  carbon.  If  we  have  a 
mixture  containing  hydrocarbons  of  high  carbon  precipi- 
tating power  together  with  others  that  have  this  power  less 
developed,  the  most  that  those  of  high  carbon  precipitating 
power  can  do  is  to  fill  up  the  gaps  which  under  the  average 
conditions  of  the  flame  have  been  left  by  those  hydrocarbons 
of  low  carbon  precipitating  power,  burning  in  a  burner 
that  must  provide  for  the  average  and  not  for  any  single 
constituent. 

The  best  way  of  expressing  this  idea  of  mine  in  modern 
chemical   language  is   by  saying  that   the  luminosity  of 


hydrocarbons   as  determined   in   tl>e   pure  state  is  not  in 
mixtures  an   additive  property,   but  rather  a    colligative 

one. 

To  burn,  in  a  pure  state,  certain  hydrocarbons  that  very 
readily  split  off  free  carbon  one  must  employ  burners  with 
wiv  fine  orifices — burners  in  which  gases  of  low  carbon 
precipitating  power  would  be  almost  non-luminous.  To 
burn  the  latter  class  of  hydrocarbons  we  must  employ 
thicker  flames  in  which,  however,  hydrocarbons  of  the 
former  class  would  give  torrents  of  smoke.  For  the 
mixture-  employed  in  practical  lighting  a  medium  burner  is 
required  to  bring  out  the  practical  maximum,  a  burner  in 
which  neither  one  class  nor  the  other  class  of  hydrocarbons 
could  advantageously  be  dealt  with. 

Turning  once  again  to  practice,  it  i-  found  on  destructively 
distilling  hydrocarbon  oils  that  a  certain  amount  of  free 
carbon  is  left  in  the  apparatus  eithi  r  suspended  in  tar 
or,  if  the  destructive  distillation  be  complete,  as  a  mass  of 
coke. 

In  my  own  experiments  this  lias  not  been  weighed  as  the 
apparatus  did  not  lend  itself  to  the  ready  collectors  of  this 
residue.  It  is  stated  by  those  who  are  facile  priuceps  in 
this  matter  that  the  residue  amounts  to  about  25  per  cent, 
of  the  original  oil. 

If  a  galion  of  the  oil  weighing  8-4  lbs.  contained,  say  7-2 
lbs.  of  carbon,  there  is  left  on  this  basis  2  ■  1  lbs.  of  carbon  as 
coke  and  5'1  lbs.  go  into  the  gas  as  effective  carbon 
vapour. 

Adopting  as  a  constant  seven  candles  per  cubic  foot  or 
221  candles  per  lb.  of  effective  carbon  vapour  there  would 
be  5-l  lbs.  x  221  or  1,127  candles  per  gallon.  In  my 
experiments  I  have  not  quite  reached  this  value.  Tocher 
in  his  very  complete  study  of  gas  from  paraffin  oils  gives 
1,094  candles  for  oil  containing  80-08  per  cent,  carbon,  and 
of  '888  gravity.  (There  must  be  a  misprint  in  his  paper, 
as  the  81  cubic  feet  of  gas  of  61 '1  caudles  only  give  989-8 
candles  per  gallon.) 

It  is  claimed  for  this  gas  that  its  enriching  value  is  much 
higher  than  its  photometric  value  as  determined  when 
burned  undiluted,  and  there  is  no  reason  why  this  should 
not  be  the  case  within  certain  limits  that  are,  I  believe, 
also  dependent  on  our  photometrical  methods. 

Common  coal-gas  with  an  efficiency  of  67  when  mixed 
with  a  gas  of  efficiency  7,  may  be  brought  up  in  the  mixture 
to  the  latter  efficiency.  I  would,  however,  like  to  see  some 
of  the  statements  that  have  been  made  respecting  the 
enrichment  value  of  oil-gas  substantiated  by  the  analysis 
of  the  gas  and  full  particulars  of  the  burners  and  rates  of 
consumption  employed,  because  it  would  be  interesting  to 
know  whether  a  mixture  of  gas  of  efficiency  6  ■  7  with 
another  of  7  can  be  brought  to  8,  for  example. 

Turning  to  carburetted  water  gas  it  will  be  found  that 
values  of  from  1  300  to  nearly  1,500  candles  per  gallon  of 
oil  are  given  in  various  quarters ;  but  information  is 
required  to  enable  us  to  judge  whether  this  is  due  to  the 
higher  value  of  the  effective  carbon  vapour  in  water  gas  or 
to  the  larger  amount  of  effective  carbon  vapour  brought 
into  the  gas  by  cracking  the  hydrocarbons  in  a  medium  of 
water  gas  instead  of  in  iheir  own  vapour. 

Dr.  Hurter  in  one  of  his  papers  in  which  pure  theory  is 
so  perfectly  balanced  with  good  practice  that  we  realize 
an  ideal  of  what  is  technical  chemistry  and  what  is  a 
technical  chemist,  refers  to  the  engineer  with  his  pocket- 
book  of  constants.  As  an  engineer,  I  offer  this  constant  of 
seven  candles  per  cubic  foot  or  2:21  candles  per  lb.  of 
effective  carbon  vapour. 

To  apply  it  to  ordinary  coal-gas  pure  and  uncontaminated 
we  must  deduct  about  4  or  5  per  cent,  from  the  result. 

In  course  of  time  constants  will  he  formed  for  each  class 
and  quality  of  illuminating  gases,  and  suited  to  the  manner 
of  Usting  employed  in  each  particular  case. 

It  is  interesting  in  studying  the  analyses  of  illuminating 
gases  to  note  how  widely  different  can  be  the  ratio  of  carbon 
to  hydrogen  without  an}  remarkable  alteration  in  the  carbon 
efficiency  of  the  effective  carbon  vapour.  Thus,  in  16-candle 
gas  the  carbon  may  be  to  the  hydrogen,  by  volume,  as 
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1  :  6 '5,  and  in  oil-gas  as  1  :  2*5,  and  yet  the  carbon 
efficiency  as  formed  by  the  ordinary  burners  for  such 
qualities  does  not  materially  differ. 

Amongst  published  results  of  analyses  of  coal  and  other 
illuminating  gases  where  the  illuminating  power  is  at  the 
same  time  given  there  are  to  be  found  carbon  efficiencies 
much  higher  than  I  have  met  with.  For  instance,  in  the 
valuable  study  made  by  Dr.  E.  Frankland  on  White's 
hydrocarbon  gas  are  the  following  : — 

Candles  per  Cubic  Feet 
of  Carbon  Vapour. 

Wigan  cannel 6'41 

Boghead  cannel 8'70 

Lesmahago  cannel 8'10 

Met  Hill  cannel 7*90 

Newcastle  cannel   6'64 

The  average  of  these  is  755  candles. 

There  is  not  in  practice  much  evidence  of  a  trustworthy 
character  that  would  lead  one  to  believe  such  gases  as  have 
been  hitherto  manufactured  from  coal  or  cannel  reach  so 
high  a  value.  The  use  of  benzol  as  an  enriching  material 
is  also  advocated,  and  the  various  published  results  of  its 
enriching  values  are  so  discrepant  that  I  hardly  like  to  add 
to  the  confusion  by  making  public  the  maximum  found 
in  experiments  on  the  enrichment  of  16  to  20-candle 
coal-gas. 

Dr.  Knutlauch  ("  Ber.  Deuts.  Chem.  Ges.,  1878  ")  for  a 
single  experiment  with  coal-gas  enriched  from  15  •  7  candles 
to  17 -2  candles  gives  a  value  calculated  to  184  candles  per 
cubic  foot  of  benzol  vapour  or  29  candles  per  cubic  foot  of 
carbon  vapour  in  the  benzol. 

It  is  dangerous  to  attach  too  much  confidence  to  a  single 
determination  when  the  difference  before  and  after  enrich- 
ment of  the  coal-gas  only  amounts  to  1  •  .j  candle. 

Dr.  Percy  Frankland  (Jour.  Chem.  Soc,  Vcl.  XLV.)  has 
given  results  obtained  by  enriching  London  coal-gas,  "  dis- 
illumined  "  by  treatment  with  bromine  with  benzol  vapour. 

He  found  that  a  mixture  of  90  -01  per  cent,  bromice 
treated  London  coal  gas,  and  3  09  per  cent,  benzol  vapour 
gave  a  light  of  22  ■  92  candles  calculated  on  5  cubic  feet  of 
the  bromine  treated  gas.  But,  allowing  for  the  carbon  in 
the  bromine  treated  gas  which  might  very  well  have  been 
39  vols,  per  100  and  adding  thereto  the  18-54  vols,  due  to 
the  benzol,  there  would  be  57 '54  vols,  of  carbon  vapour  per 
100  in  the  jras  that  gave  22-92  candles  per  5  cubic  feet,  or 
4*j8  candles  per  cubic  foot.  Deducting  3  per  cent,  for  the 
measurement  having  been  effected  on  the  gas  before  benzo- 
lisation,  we  have  a  value  of  about  7 '  5  candles  per  cubic  foot 
of  carbon  vapour  in  the  hydrocarbon  mixture.  The  best 
average  value  I  have  obtained  with  benzol  in  coal-gas  of  16 
to  20  candles,  is  41  ■■>  candles  per  cubic  foot  of  benzol,  or 
0'9t  candles  per  cubic  foot  of  carbon  vapour. 

As  an  instance  of  the  influence  of  photometrieal  method 
upon  results,  I  will  refer  to  a  ease  that  has  been  orach 
quoted  and  upon  which  conclusions  have  been  built  that  are 
used  to  explain  other  result-  obtained  in  practice. 

I  refer  to  the  "  enrichment  curve  "  for  ethylene  in  hydro- 
gen.   The  term  " enrichment  curve"  is  frequently  used  as 

thongl]  -uch  thiri;;~  wire  perfectly  understood. 

In  tl  of  experiments  made  by  Dr.  Percy  !•'.  Frank- 

land  Clour.  Chem.  B  l,  Vol.   XLV.  86),  it  will  be 

found  that  the  efficiency  of  the  carbon  vapour  readied  In 
maximum  when  the  percentage  of  ethylene  in  the  mixture 

was  26*08  per  cent.,  and  that  at  13*87  ,  .  of  ethylene 

the   carl  on    efficiency   fell    to    6    candles    per   cubic   foot    of 
Carbon    vapour.      On   examining    the    table    of    resultl    with 

ntion  it  will  be  found  that  the  candles  observed,  thai  is 

otal    value   of    the   lighl  observed  in  the  London 

Argand  of  rate  of   consumption  fell  to   13*96 

candli        All  the  othi  i  iken  with  flac 

rem  23  '  1'    'an    baldly  be  doubted  by 

■  I  with  the  London  Argand  burner  that  the 
.   of  a  ;  I  uith  a  flame  of    18*96  candles 

canno'  be  compai  d  with  thai  of  a  g  vith  a  flame 

value  of  ie  allowance  or  correction 

being  made  for  the  sersrh  burner  upon  small  flan 

as  compared  with  Urge  oi 


I  quote  the  results  obtained,  with  the  carbon  efficiencies 
added — 


Percentage. 

Candles 
observed. 

Rate. 

1  larbon 

C2H., 

H2 

Gns  in 
cubic  feet 
per  hour. 

Candles  in 

grams 

per  hour. 

efficiency 
( handles  per 
cubic  loot. 

77*55 

22-15 

28-04 

2-50 

116-8 

7-0 

68-39 

31-61 

27-86 

2-65 

1125 

7-2 

53-58 

46-48 

25-00 

3-56 

183*8 

7-3 

.'55-47 

64-53 

32-76 

5-3S 

121*6 

8-7 

2G-08  . 

73-92 

29-00 

5-82 

110-0 

8-75 

13*37 

86-63 

13-96 

10-00 

115-7 

5-0 

On  referring  to  the  series  with  mixtures  of  ethylene  and 
carbonic  oxide  to  be  found  in  the  same  memoir  the  effect  of 
a  sudden  fail  in  the  flame  value  observed  will  be  found  to 
have  been  far  more  prominent.  Thus,  a  mixture  containing 
28-73  per  cent,  of  ethylene  with  an  observed  flame  value 
of  15*76  candles  gave  a  carbon  efficiency  of  6-8  candles 
per  cubic  foot  of  carbon  vapour.  A  mixture,  however,  of 
23-89  per  cent,  ethylene  only  gave  a  carbon  efficiency  of 
2-7.  Can  it  be  doubted  that  the  reason  of  his  sharp  and 
rapid  falling  off  of  efficiency  was  not  due  to  the  flame  value 
observed,  viz.,  7-16  candles  ?  The  series  is  given  below  to 
illustrate  the  effect  on  the  carbon  efficiency  of  a  sudden 
falling  off  in  the  flame  value  observed. 


Percentage. 


C„H.  - 


Candles 
observed. 


Rate. 


Carbon 
efficiency 

Gas  in        Candles  in  !  Candles  per 
Cubic  Feet       Grains,     j  Cubic  Foot, 
per  hour.      per  hour. 


81-65 

18-35 

29-4 

2-54 

114*8 

6.8 

66-75 

32-25 

29-0 

2-92 

115  5 

7-1 

46-30 

53-70 

31-98 

4-18 

103  75 

7-2 

37-94 

62-06 

30-16 

5-15 

103-75 

7-0 

28-73 

71-27 

15-76 

.V  to 

111-00 

6*9 

23-89 

76-11 

7-10 

5-33 

117-25 

2-7 

I  make  these  remarks  merely  to  call  the  attention  of 
those  who  are  acquainted  with  photometry  and  the 
London  Argand  to  the  difficulty  of  constructing  "  enrich- 
ment curves  "  from  these  results.  I  must  apologize  to  the 
author  of  the  memoir  from  which  they  are  taken  for  the 
addition  I  have  made,  on  my  own  responsibility  of  a  table 
of  illuminating  power  calculated  in  candles  per  cubic  foot 
of  carbon  vapour  in  the  place  of  the  candles  per  5  cubic 
feet  per  hour  of  the  mixture. 

unple  of  marsh-gas  from  sodium  acetate  and  soda 
lime  gave  me  24*4  candles,  calculated  to  .")  cubic  feet  per 
hour  when  tested  at  the  rate  of  2- 1  cubic  feet  per  hour  in 
the  London  Argand  with  air  supply  controlled.  This 
sample  contained  85*1  volumes  per  100  of  effective  carbon 
vapour,  and  the  carbon  efficiency  was  therefore  5-73 
candles  per  cubic  foot.  The  quantity  at  my  disposal  was 
l  and  I  had  no  opportunity  of  trying  other  burners  in 
order  to  find  a  higher  value  if  possible. 

I    have   on   Several    occasions    been    able  io  show  that  an 
increase  of  the  distillation  temperature  of  coal,  up  to  the 

lim:t.~  of  g&9    works   plant    brings   out    more    lighting    value 
from  the  coal  though  the  gas  obtained  is  of  a  lower  prude. 
This  increase  is  of  COUne    attended    with    the    permanent 
I  catiOfl  of  more  carbon  and   appears  to  be  principally  at 

•  the  tar. 
On  taking  charge  of  the  Nottingham  Corporation  Ga    I  a- 
dertakingin  1888,1  found  that  there  was  a  coal  mined  on  ihe 
outskirts  of  the   town   thai    had   been   refused   as  useless 
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though  the  coal-owners  were  willing  to  deliver  ii  at  about 

/  |„  r  ton.     The  coal  had  been  tested  and  found  to 

yield  but  little  gas  and   il   was  not  considered  t<>  have  an 

economical  mine.      Ii   bad  acquired  the  name  of  "  Rattle- 

I  immediately  submitted   thin   coal   to  a  complete 

and  found  that  with  a  temperature  perfectly 

practicable  on   .1   gas   works,   it  yielded  remarkably  good 

r.-Milt-*  and  made  use  of  il  to  inch  benefit  that  it  Baring  ;it 

the  rate  <>f  10,000/.  per  annum  was  at  once  effected  wilh 

other  advantage!  Bach  as  incn  ase  of  illuminating  power. 

To-day  the  price  ol   petroleum  and  paraffin  oils  i-  bo 

richment  i-  not  a  Berious  matter 
and  "  lii.Lili"  heats  will  come   oore  into  vogue. 

1  >f  the  selling  price  of  gas  in  the  metropolis  about  80  per 
cent  i-  made  up  ol  charges  that  are  independent  of  the 
quality  of  the  gas  supplied  and  would  be  the  same  if  the 
p.\-  were  14  or  1 B  candles. 

1  in  account  of  the  large  proportion  of  the  selling  price  of 
pas  consisting  of  charges  which  are  independent  of  its 
lighting  power  it  generally  happens  that  the  cheapest  light 
1-  that  supplied  at  the  highest  grade.  Taking  for  example 
the  three  cases  of  London,  Liverpool,  and  Glasgow,  we 
have  for  cost  1  01  candle  of  the  standard. 


Town. 


N.  t  r;:is 

rental 

per 

Thousand. 


Candle 
Power. 


Cost  per 

Candle  of 

Standard 

Cam  11  • 

Power. 


London.. 
Glasgow . 

rpool. 


Pence. 
84*04 

32*83 

35-72 


10-3 
21-.4 
21-6 


2-08 
1-51 

1-CG 


The  recent  propaganda  made  in  favour  of  low-grade  gas 
has  received  much  support  from  men  eminent  in  the  gas 
profession  and  has  been  brought  to  the  attention  of  this 
society  in  the  able  address  recently  made  by  Mr.  Forbes 
Carpenter  to  the  Manchester  Section. 

Having  had  experience  of  the  manufacture  of  coal  gas  in 
Loudon,  where  the  quality  is  16  candles,  in  Nottingham 
where  it  was  is",  to  18},  and  in  Buenos  Ayres  with  gas  of 
•2o  candles,  I  must  say  I  am  at  a  loss  to  understand  the 
arguments  in  favour  of  the  reduction  of  the  London 
standard. 

In  the  first  place  it  would  be  a  serious  step  for  those 
companies  to  take,  that  suffer  from  electric  light  competition. 

It  would  be  a  highly  retrogade  measure,  as  it  would  lead 
to  the  depreciation  of  gas  in  the  public  mind,  and  generally 
to  serious  loss  of  prestige. 

It  is  against  economical  principles,  since  gas  light, 
within  the  limits  discussed,  can  be  sold  cheaper  at  a  higher 
than  at  a  lower  grade.  It  is  not  only  by  lowering  the  price 
that  we  can  make  coal  gas  more  economical,  but  there  is 
also  another  means,  and  th.it  is  by  improving  its  quality  if 
it  be  possible  to  do  so.  It  is  true  that  price  appeals  more 
to  the  agitator,  but  quality  appeals  to  the  consumer. 

The  increased  attention  now  being  given  to  enriching 
materials  will  perhaps  bring  about  the  development  of  a 
photometrical  system  equally  fair  to  all  qualities  of  gas  that 
will  be  generally  adopted,  and  I  can  only  hope  that  now 
attention  has  been  directed  to  the  efficiency  of  carbon  in 
hydrocarbon  flames  the  analysis  of  gas  may  be  employed  in 
conjunction  with  the  photometer  and  then  we  shall  leirn 
much  more  about  the  efficiency  of  carbon  than  I  have  been 
able  to  relate. 

Appendix  A. 
London  Coal  Gas,  1883  (Wright). 


H 

51-8 

91 

3f8 

2-1 

18*32 

CO 

4-63 

CIT 

CnHm 

5-1S 

jr. 

2-32 

ioo-o 

100 -oo 

*  Appendix  E. 


Appendix  A. — continued. 


Carbon    density    of    CnHm    hydro-  2-&C  2*92 

<  :i  rli'.ii  v. 

Effective  carbon  vapour 46-67  64*68 

Average 60*68  volumes  carbon  vapour. 

Average  candle  power >  16"  B  per  6  cub.  ft. 

tested  bj  Referee's  system  J  8*36  candles  per  cub,  ft. 

Value  of  1  cub.  ft.  effective 

carbon  vapour 6'>;i  candles. 


AlTKNDIX    B. 

Gas  from  clay  retorts. 


H,  

21-92 
5  •!'.-) 

.-t;-39 
9-82 
2-'J2 

4C-25 

5-06 

41-53 

e-ii 

2-05 

53-28 
5-52 

35*61 
3-14 
2-45 

CS-4 

CO 

6'1 

CII 

31-7 
2-2 

Xj  

1*6 

loo-oo 

100-00 

100-00 

ioo-o 

Carbon  density  of  CnHm 
hydrocarbons. 

Effective  carbon  vapour. 

Candle  power  per  5  cub.  ft. 

2-85 
84*38 
28*3 

31 
57-4 
19*1 

3-2 
45-66 
149 

2-5 

37-2 

12-7 

Appendix  C. 

Gas  from  clay  retorts. 


H2  

48-70 
5*92 

38-27 
4-58 
2-^3 

59-80 
7-04 

28-26 
2-92 
1-98 

54"91 

CO 

6'25 

32*81 

3'82 

V,    

2*21 

100*00 

100-00 

100-00 

Carbon    density    of    CnHm 
hydrocarbons. 

Candle  power  per  5  cub.  ft.. . 

3-22 

63*02 

17-5 

2-6 
35-85 
12-90 

2-83 
43-62 
15-75 

Appendix  D. 
Cannel  gas  from  clay  retorts. 


H2  .... 
CO  .... 
CH4.. 

CnHm 
N,  ... 


Carbon    density    of    CnHm    hydro- 

carbons. 
Effective  carbon  vapour 


Candle  power  per  5  cub.  ft. 


36-1 

6-S 

37*8 

16-4 

2-9 


ioo-o 


30-5 

8-3 

43*2 

17-8 

0-2 


ioo-o 


2-63 
80-7 

28-5 


2-8 
93-0 
32*2 
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Appendix  E. 

Lighting  value  of  Nottingham  cannel  distilled  at  various 
temperatures,  in  clay  retoits  in  usual  manner. 


Cubic  Feet. 

Candle  Power. 

Candles. 

Per  Ton. 
6,595 

Per  5  Cubic  Feet. 
23'50 

Per  Ton. 
31,076 

6,641 

2f  19 

32,129 

6,923 

23-98 

33,203 

6,955 

23-28 

32,382 

7,442 

23-30 

34.680 

7,625 

22-83 

34,S16 

7,783 

23-03 

35,802 

8,007 

23-20 

37,152 

8,084 

23-02 

37,219 

8,150 

23-43 

38,191 

8,170 

22-25 

36,356 

8.233 

22-26 

36,653 

9,157 

22-20 

40,657 

9,492 

21-46 

40,740 

9,584 

22-18 

42,515 

9,642 

2f67 

41,788 

9,749 

22-40 

43,675 

9,775 

22-02 

43,049 

11,001 

20-08 

41,180 

All'ENDIX   F. 

Oil  gas  from  American  petroleum. 

H2 4-8 

CO 0-2 

CU, .-:;  7 

CnHm  41  2 

H, oi 

100-0 

Carbon  density  of  CnHm 2'81 

Effective  carbon  vapour 169'6 

Candle  power  per  5  cub.  ft 57':; 


Disci  - 

The  Ciiaikman   having  invited  discussion  : 

Dr.    8.    Eideal    suggested    that    if   members    had    an 

opportunity  of  seeing   proofs  of  papers  beforehand  they 

ild  he  in  a  better  position    to   discuss  them.     In   his 

coneliiding  remarks  the  author  had  thrown  down  the  gauntlet 

on  behalf  of  a  gat  of  Di^rD  illuminating  value, although  many 

•  crc  in  favour  of  employing  a  low  standard  gas. 

The  argument!   used  in  tin;  paper  appeared  to  be  based  on 

an  illuminant,  and  to  ignore  its  value  for  beating  or 

ource  of  energy.     He  would  like  to  Know  whether 

the  author  considered  that  ^as  in  future  would  be  mainly  an 

illuminating  agent,  as  in  the  past,  or  that  it  would  be  like  I \ 

to  have  other  use*;    and,  if  the  latter,  whether  it  would    do! 

be  better  to  judge  the  value  of  the  gas  by  its  heating  power, 
rather  than  by  its  value  as  measured  by  the  photomi ; 

Mr.    Wi .-i'<. 1 1    considered    that    greater    benefit    *as 
obtained  from  marsh  gas  for  heating  than  for  illuminating 
purposes.     In  burning  a  cubic   fool   of    mat  b   gs 
i  ,')t,o  thermal  heal   ami    are  obtained,  whereas  in  coal 
only   about  650  are  obtained,  thereby  beating  the  other 
particles  of  carbon  in   a  gas  jet  to  a  higher  itati    of  in 
Again  the  high  illnminatini   power  obtained 
from  a  gallon  of  oil  iii  ,i  carburetted  *  ipparato 


due  to  the  way  in  which  it  is  cracked  up  in  combination 
with  the  straight  water  gis.  It  depends  also  on  the  way 
in  which  the  apparatus  is  handled  ;  for  a  man  who  manages 
his  apparatus  properly  can  obtain  entirely  different  chemical 
results  and  different  gases  therefrom  when  subjected  to  the 
photometric  test,  will  sometimes  show  that  instead  of 
1,500  candle  power,  only  GOO  to  900  c.p.  are  being  obtained 
per  gallon  of  oil  used. 

Dr.  Dvorkovitz.  said  that  everybody  who  had  tested  gas 
by  the  existing  apparatus  had  often  felt  the  necessity  for 
having  some  other  means  of  testing;  and  he  was  pleased  to 
support  the  method  now  proposed,  which  was  really  a 
chemical  method.  With  regard  to  the  efficiency  of  the 
illuminating  power,  the  author  took  the  unsaturated  hydro- 
carbons of  ordinary  coal  gas — say,  3*5  per  cent,  by  volume, 
representing  16  caudles,  which  was  equal  to  about  5  candles 
for  every  1  per  cent,  of  the  unsaturated  hydrocarbons.  He 
could  not  find  any  special  difference  between  the  character 
of  the  unsaturated  hydrocarbons  in  the  coal  gas  and  in  the 
oil  gas.  There  was  a  certain  difference  in  the  oil  gas,  so  far 
as  it  consisted  more  of  the  benzol  series  than  of  the  ethylene 
series.  This  difference  was  certainly  in  favour  of  the 
oil  gas.  He  could  not  understand  the  figures  that  Mr. 
Wright  had  given  as  to  the  large  variation  in  the  yield  of 
gas  per  ton  of  the  same  coal — 6,595  cub.  ft.  of  23-candle  gas 
in  one  case,  and  11,000  cub.  ft.  of  20-candle  gas  in  the 
other.  It  seemed  rather  strange  that  such  a  coal  should  be 
despised  altogether ;  and  he  would  like  to  he  informed  hy 
Mr.  Wright  how  he  obtained  these  very  high  figures  from 
such  a  poor  coal.  Was  it  a  certain  method  of  cracking? 
If  so,  the  engineers  of  the  London  gas  companies  would  be 
very  glad  to  be  informed  what  that  method  was.  Mr.  Wright 
had  also  spoken  of  benzol.  It  seemed  rather  strange,  after 
all  the  work  that  had  been  done  in  connection  with  benzol — 
not  only  in  the  laboratory — hy  that  great  authority  Dr.  Bunte 
(whom  he  believed  all  scientific  men  in  the  world  respected), 
that  his  figures  were  not  given.  Those  figures  referred  to 
the  enrichment  of  the  gas  at  the  Munich  Gasworks ;  and 
they  were  quite  opposed  to  what  Mr.  Wright  had  achieved 
with  benzol — that  was,  as  an  enricher.  At  Munich  they 
were  using  benzol  as  an  enricher;  and  they  realised,  if  he 
remembered  rightly,  about  22,000  candles  per  gallon— this 
meant  22,000  cub.  ft.  of  coal  gas  by  enriching  with  one  gallon 
of  benzol.  He  thought  the  author  ought  not  to  have  passed 
over  such  facts.  What  they  wanted  were  not  experiments 
made  in  the  laboratory  eight  years  ago,  but  the  experiments 
which  had  been  made  recently,  and  the  results  of  many  of 
which  had  been  published  in  the  gas  journals  ;  but,  in  his 
paper,  the  author  had  told  them  nothing  of  what  was  going 
on  at  present.  He  quite  agreed  with  Mr.  Wright  that  the 
question  which  had  been  taken  up  lately  by  gas  companies 
with  reference  to  the  reduction  of  the  illuminating  power  of 
gas  was  rather  against  their  interests.  Hut  he  did  not  think 
they  seriously  meant  it  ;  and,  in  his  opinion,  it  had  only 
been  taken  up  in  order  to  frighten  the  suppliers  of  cannel 
anil  oil.  The  main  point  of  the  paper  appeared  to  him  to  he 
that  of  introducing  the  chemical  method  of  testing  gas.  In 
such  an    idea  every  chemist   should    be  interested,  as   it   had 

hitherto  been  rather  despised  in  the  gas  world. 

Mr.  T.  S.  LACBT  considered  it  impossible  to  criticise  a 
paper  like  the  one  that  had  just  been  read,  or  even  properly 
appreciate  it  in  the  short  space  of  time  available. 
Mr.  W right  did  not  appear  to  attach  much  value  to  the 
Combination  of  the  carbon  with  the  hydrogen  which  was 
formerly  considered  of  much  import:. nee."    lie  drew  attention 

to  this  because  liquid  hydrocarbons  were  now  largely  used 
for  enrichment,  and  asked  if  the  nature  of  the  combination 
of  the  carbon  ami  hydrogen  made  any  considerable  differ- 
ence, because  if   SO  there  might    lie  ;i  ureal  Baving  or    hiss  in 

using  hydrocarbons  having  the  same  number  of  atoms  of 
carbon,  bul  differing  in  the  hydrogen,  as  in  the  case  of 
bexane  and  benzene,  lie  would  like  n>  know  whether  the 
author  had  made  any  experiments  in  that  direction  The 
Factor  for  expressing  the  value  of  the  carbon  in  the  gas 
was  a  very  interesting  on.',  but  he  was  surprised  that  it 
varied  so  -lightly  in  tin  large  number  of  gases  tested,  lie 
would  like  to  know  the  possibilities  of  a  gallon  of  oil,  now 

thai  oi!   gal    was    coming  so    much    into    use.      Mr.    Wright 
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M  ,  ,11. -.1  to  have  an  opinion  thai  there  was  a  certain  wdue  to  be 
got  out  of  a  gallon  of  oil,  and  that  one  could  ool  get  more 
by  mi  h  using  a  different  apparatus.  If  that  were  BO.it 
would  il  i"  kno*   the  possibilities,  so  at  t<>  be  in  a 

posil  .  the   doubtful  that   were   often 

brought  to  one's  notic< . 


l     Wbighi  thought  that  gas  managers  should  try 
tke  either  a   lighting  or  a  heating  gas.     They  could 


Bur. 
to  maki  . 

not  make  the  two  in  one.  His  own  experience  with  pas 
engines  and  cookin  :  Btoves  did  aol  supporl  the  theory  that 
any  qu  ilitj  ol  •  suitable  for  the  purpose. 

Mr.  W.  Gbaftom  referred  to  the  difficult)  of  making 
exact  comparisons  in  these  experiments,  and  stated,  that  if 
different  qualities  of  gas  were  burned  in  a  London  Argand 
burner,  having  a  fixed  height  of  flame,  very  different 
results  could  be  obtained  from  those  Bhown  by  the  author 
df  ill.   paper. 

Mr.  Leu  is  T.  w  right,  in  reply,  said  that  he  was  rather 
surprised  at  the  question  put  by  Dr.  Rideal.  Was  it  thai 
he  thot  •  i"  be  a  heating  gas  must  be  a  low  grade  and 

non-luminous  gas?  He  knew  it  to  be  a  belief  in  certain 
quarters  thai  a  lighting  gas  was  not  a  good  heating  gas. 
He  could  n«. i  understand  how  that  idea  could  ever  have 
originated,  becausi  as  the  lighting  power  of  gas  was 
ised,  its  carbon  density  and  hydrogen  density  were 
increased,  and  per  cubic  foot  with  that  increase,  a  corres- 
ponding increase  of  heating  power  was  obtained.  In  1883 
he  had  read  before  the  .Manchester  section  a  paper  com- 
bating that  idea.  The  idea  originated  with  Dr.  Siemens 
that  there  should  be  two  supplies  of  gas,  whereas  he  should 
Bay  that  the  in. » - 1  rational  way  would  be  to  use  but  one 
Bu'pply,  of  the  strongest  gas  practically  obtainable.  He 
felt  sorry  that  anyone  should  have  misunderstood  him, 
a-  Dr.  Dvorkovitch  appeared  to  have  done ;  and  he  in  turn 
confessed  t<>  having  been  unable  to  comprehend  Dr.  Dvorko- 
vitch. He  did  not  consider  it  necessary  to  refer  again  to  the 
figures,  because  he  thought  them  perfectly  intelligible  to 
anyone  acquainted  with  gas  manufacture.  Dr.  Dvorkovitch 
hall  not  on  this  occasion  referred  to  experiments  of  his  own, 
though  in  a  recent  issue  of  the  Gas  World,  he  did  refer  to 
results  that  he  was  obtaining.  He  (the  speaker)  did  not 
wish  to  add  to  the  confusion  surrounding  benzol  value, 
nor  did  he  think  it  necessary  to  refer  to  the  values  obtained 
by  Dr.  Hunte,  since  these  were  obtained  with  "  disiliutnitied  " 
coal  u'.is  ;  and  he  had  already  referred  to  that  manner  of 
obtaining  enrichment  values.  Nor  did  he  wish  to  be 
drawn  into  expressing  opinions  on  matters  that  were  not 
properly  within  the  scope  of  the  paper.  He  confined 
himself  strictly  to  fact,  and  went  very  little  away  from 
actual  experience;  but  he  wished  to  impress  upon  his 
hearers  that  the  value  of  hydrocarbon  volumes,  whether 
taken  from  a  low  or  high  grade  oil,  if  burned  in  a  paraffin 
lamp,  varied  very  little,  say  from  6-7  to  7-3  candles  per 
cubic  foot  of  effective  carbon  vapour,  and  some  of  this 
variation  was  probably  due  to  variations  of  photometric 
methods.  He  thought  he  could  say  with  very  great  exacti- 
tude that  the  value  of  ordinary  pure  coal  gas  was  6*7 
candles  per  cubic  foot  of  carbon  vapour.  If  one  had  a 
gas  yielding  on  combustion,  50  per  cent,  of  carbonic  acid, 
after  deducting  that  due  to  the  carbonic  oxide,  it  would 
appear  that  that  gas  would  give  half  a  cublic  foot  of 
effective  carbon  vapour  per  cubic  foot  of  gas,  which  would 
give  very  nearly  16-75  candles,  and  he  believed  that 
experienced  gas  engineers  would  confirm  that  statement. 
He  considered  that  we  have  not  sufficient  information  about 
oil  gases  to  be  able  to  fix  a  value  with  the  same  certainty 
that  it  could  be  fixed  for  ordinary  coal  gases.  It  would 
appear  that  the  value  was  slightly  higher,  though  it  might 
not  be  so  if  a  great  number  of  experiments  were  made  on 
the  same  photometric  •  methods  as  were  used  for  coal  gas. 
The  value  of  the  carbon  in  petroleum  and  paraffin  oils 
burned  in  ordinary  lamps  would  be  about  the  same  as  that 
obtained  in  coal  gas.  lie  would  have,  liked  to  have  heard 
from  Mr.  Westcott  some  more  information  about  water 
tras.  With  regard  to  the  question  of  coal  tar,  he  objected  to 
take  up  ground  outside  the  scope  of  the  paper  and  preferred 
to  confine  himself  to  his  own  experiences.     Some  years  ago 


he  had  used  the  London  Argand  burner  for  experiments 
in  tin  laboratory,  and  had  shown  that  with  such  a  burner 
at  Ion  rates  the  efficiency  was  very  low  indeed.  Now, 
everybody  in  experimental  work  tried  to  get  the  maximum 
<  fficiency  out  of  the  gas,  and  to  do  that  it  was  the  practice- 
to  burn  the  gas  with  "  :<  full  chimney.-'  He  quite  under- 
stood thai  it  was  impossible  for  members  to  discuss  a 
matter  thai  was  suddenly  brought  before  them.  He  would 
have  preferred  that  the  paper  should  have  been  put  into 
circulation  beforehand,  as  things  would  possibly  appear 
in  a  different  light,  and  when  members  read  the  paper  and 
saw  the  analyses  he  had  no  doubt  that  they  would  see  that 
there  was  something  in  this  question  of  carbon  efficiency. 

The    Chairman  regretted   that    the    meeting    was    not 

favoured  with  the  attendance  of  more  experts  in  gas  manu- 

facture,  as    the  discussion  would    have  greatly   benefited 

by.     He  concluded   by  explaining  the-  causes   which 

would  make  it  difficult  to  follow  Dr  Rideal's  suggestion. 
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MR.    El'STACE    CAREY    IN    THE    CHAIR. 


miME  APPLICATIONS  OF  REFRIGERATION. 


BY    FRANK    TATE. 


(Abstract.*) 

Ix  dealing  with  the  subject  of  refrigeration,  I  am  relieved 
of  the  duty  of  entering  into  a  description  of  the  various 
systems  for  producing  artificial  cold,  as  these  have  already 
been  verv  fully  dealt  with  by  members  of  our  Society,  viz.  : 
.1.  S.  Coleman  (this  Journal,  1884-357),  T.  B.  Lightfoot 
(1886-133),  G.  E.  Davis  (1887-252).  More  recently  still 
by  Prof.  Linde  in  a  paper  read  by  him  before  the  Society 
of  Arts  (Jour.  Soc.  Arts,  1894-322). 

( )n  reference  to  these  papers  you  will  find  they  contain 
records  of  the  various  machines  and  systems.  I  purpose, 
therefore,  to  assume  that  the  production  of  artificial  cold 
can  be  economically  accomplished,  and  to  deal  with  a  few 
of  the  more  recent  applications  of  artificial  cold. 

In  reviewing  the  application  of  refrigeration  to  the  cold 
storage  of  foods,  I  will  refer  shortly  to  the  general  prin- 
ciples of  such  stores. 
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The  spaces  or  rooms  in  which  the  goods  arc  to  be  stored, 
are  so  arranged  thai  whilst  allowing  free  passage  from 
room  to  room  by  corridors  on  the  same  floor,  or  deck,  or 
by  hoists  and  lifts,  it  on  floors,  or  decks  situated  one  above 
another,  are  so  isolated  from  each  other  as  to  allow  of  each 
chamber  being  kept  at  such  a  temperature  as  is  best  suited 
for  the  foods  stored  therein.  These  temperatures  vary 
considerably. 

The  rooms  and  their  approaches  are  kept  scrupulously 
cleared  and  are  lighted  by  electricity.  The  rooms  which 
van-  in  size  are  lined  inside  with  tougued  and  grooved 
hoards,  all  metal  work  such  as  nails,  hangers,  &c,  being 
protected  from  rust  by  galvanizing  or  some  other  process. 
The  insulation  of  the  stores  is  attained  by  packing  the  walls 
of  the  stores  themselves,  of  the  rooms  contained  in  them 
with  a  sufficient  thickness  of  suitable  material  such  as 
'■  vegetable-silica,"  flake  charcoal,  hair-felt,  &c.  The 
refrigeration  is  produced  by  engines  and  compressors 
situated  in  such  a  position  as  regards  the  stores  as  will 
allow  of  the  most  economical  conveyance  of  the  "  cold  " 
without  interfering  with  the  cleanliness  of  the  building. 
The  cold  is  conveyed  in  one  of  several  ways. 

1st.  By  direct  expansion  of  cold  air — as  in  cold  air 
machines — the  expanded  air  being  withdrawn  from  the 
stores  anc1  compressed  for  further  expansion. 

2nd.  By  the  conveyance  of  air  which  has  been  previously 
chilled  by  being  drawn  over  the  upper  surface  of  discs 
which  revolve  in  chilled  brine,  the  circulation  of  the  air 
being  maintained  by  mechanical  air-propellers. 

3rd.  The  stores  may  be  maintained  at  the  requisite 
temperatures  by  coils  of  pipes  arranged  along  the  ceilings 
or  upper  portions  of  the  walls  of  the  Chambers,  through 
which  coils,  brine  (which  is  generally  speaking  chloride  of 
calcium  solution  of  about  48°  Tw.),  chilled  to  a  low  tempe- 
rature is  caused  to  circulate  by  means  of  pumps. 

4th.  A  low  temperature  may  be  maintained  by  coils  of 
pipes,  similarly  placed  to  the  brine  coils  in  which  anhydrous 
ammonia  is  allowed  to  expand,  the  expanded  gas  beiDg 
drawn  off  and  liquefied  by  compression  for  use  again  in 
expanding  in  these  coils. 

In  dealing  shortly  with  the  question  of  artificial  ice-pro- 
duction, I  do  not  intend  to  enter  into  a  discussion  of  the 
methods  used.  The  two  chief  systems  are  known  as  the 
"  can  "  and  the  "  plate  "  systems,  and  the  working  of  these 
has,  of  course,  been  varied  by  numerous  inventors. 

The  advantages  of  artificial  ice  prepared  from  water  of 
known  purity  over  ice  collected  from  ponds,  lakes,  and 
similar  sources,  have  been  the  subject  of  much  discussion, 
but  I  think  it  i-  generally  admitted  that  ice  produced  from 
water  as  found  in  nature,  if  such  water  is  in  itself  unpolluted 
by  sewage  or  other  pollntion,  and  satisfactory  as  a  drinking 
water,  should  be  as  harmless  from  a  sanitary  point  of  view 
as  the  water  from  which  it  is  produced.  On  the  other 
band,  if  the  ice  be  formed  from  water  containing  dangerous 
amounts  ol  pollution  and  disease  producing  bacteria,  it  is 
quite  ui.Miit.ible  tor  domestic  use.  This  question  has 
received  much  attention  from  Praenkl,  Heyroth,  Prudden, 
Percy  Prankland,  and  otb<  r-.     h  i  shown  by  many 

that  in  freezing,  water  is  by  no  means  fin 

from  t. 

To  p  0q4  of  cold,  '. 

lid  mention  the  proposed  "  chilling  "  of  metals,     ft  has 

that     Hie    ten-ib:    Strength    of    certain  metals  is 

very  mi.  ased   when  t:              cooled  to  a  very  low 

temperature.  When  cooled  to  180  I    ,  as  is  possible  when 

using    liquid  air,   tin-   breaking    strain   of   inm    i-    nearly 

doubled.     I.  been  used  foi  a 

ilar  purpose,    and    extensive    and    very    valuable   . 

•»<■'  d  made  in   Bnssia  and  elsewhere   is  this 

tion. 

to  thi    Liverpool   lection  of  the  Society  of  Chemical 
Industry  the  great  question  is,  can  refrigeration  do  aoytb 
for  ihc    ma  which  directly  in- 

works,    breweries    and 
india-rubber   and    .  itta    percha   work*,   sugar 

irds  the  pro- 
duction of  mom  hydrated  mlpburic  aci  I,  and  sulphuric  acid 
ol  i  :'tb,  ihe  i  i„.  freih  in  your  memorii 

i  with  oils,  dealt  with  bj 


Mr.  G.    Iieilby   in   the  Journal  of  the  Society  (1884-821,). 

Its  adoption  for  increasing  the  crystallisation  of  the  mother 
liquors  of  chlorate  of  potash  was  brought  before  this  section 
by  Messrs.  Ilauinill  and  Wylde  in  lHH'j  (this  Journal 
1869— 108),  and  since  then  its  application  for  this  purpose 
has  been  considerably  cheapened  and  improved.  Very 
suggestive  was  the  paper  of  Mr.  C.  J.  Ellis  on  the  Re- 
covery of  Sulphate  of  Soda  from  the  Waste  Liquors  of  Copper 
Extractors  (this  Journal,  1884-613). 

(  >ue  of  the  recent  applications  of  refrigeration  to  chemical 
manufacture  is  the  process  of  Hirzel  of  Winterthur,  Swit- 
zerland. An  abstract  appears  on  page  1031  of  the  ls".)3 
volume  of  the  Journal.  You  will  see  from  this  that 
"advantage  is  taken  of  the  formation  of  a  definite  hydrate 
of  sodium  chloride  (NaC1.2H20).  At  a  temperature 
between  —  15°  C.  and  22°  C.  to  separate  salt  from  brine. 
As  at  —  2°  C.  saturated  brine  congeals  with  formation 
of  the  deca-hydrate,  the  cooling  is  carried  to  about 
—  20°  C,  and  the  mother  liquor  left  on  separation  of  the 
crystals,  is  returned  to  the  bore-hole  leading  to  the  brine 
or  rock  salt  beds  being  caused,  on  its  way,  to  cool  fresh 
entering  brine.  The  hydrated  salt  crystals  are  dessicated 
in  a  current  of  hot  air  or  gases." 

I  am  indebted  to  Mr.  T.  B.  Lightfoot  of  the  Linde 
British  Refrigerating  Company,  Limited,  for  some  informa- 
tion as  regards  the  working  of  this  process.  It  appears 
the  process  has  been  working  in  Germany  on  a  fairly  large 
scale  for  some  months.  The  salt  obtained  by  this  process 
is  extremely  pure  and  may  be  used  for  table  salt  without 
further  purification.  Salt  obtained  from  brine,  which  con- 
tains 0*51385  per  cent,  of  sulphate  of  lime,  contains  only 
0*012  per  cent,  of  the  sulphate,  whilst  by  evaporating  the 
same  brine,  the  salt  contained  1*5  per  cent,  of  sulphate. 

For  a  yearly  production  of  say  15,000  tons  of  salt,  it 
would  require  a  plant  with  engines  of  about  130  horse- 
power. The  exhaust  steam  from  the  engine  is  sufficient  to 
dry  the  sait.  The  result  would  be  an  expenditure  of  some- 
thing like  3g  cwt.  of  coal  per  ton  of  salt  obtained.  By  this 
process,  I  understand,  the  wear  and  tear  on  pans  is  very 
slight,  there  being  no  such  thing  as  scaling,  and  the 
crystals  can  be  removed  with  the  greatest  ease. 


Discussion. 

The  Chairman  said  they  should  consider  what  refrigera- 
tion was  capable  of  attaining  in  the  extraction  of  salt  from 
brine.  They  all  knew  that  by  the  ordinary  method  of 
evaporation  10  cwt.  of  fuel  is  used  to  the  ton  of  salt.  He 
would  be  glad  to  hear  the  opinion  of  experts  with  regard  to 
multiple  effects  by  which  a  great  economy-  of  fuel  is 
possible. 

Professor  Campbell  Brown  considered  the  removal  of 

common  salt  from  solution  to  be  a  bad  example  of  the 
application  of  the  refrigerating  method,  the  solubility 
being  much  the  same  in  cold  as  in  hot  water,  and  if  it 
could  be  made  to  pay  with  common  salt,  mind;  more 
would  it  be  profitable  to  apply  the  process  to  some  other 
Bubstances,  The  process,  from  the  theoretical  point  of 
view,  would  be  most  economical  and  advantageous  in  the 
removal  of  sab-  from  solution  by  bringing  about  crystal- 
lisation at  a  low  temperature  without  actually  converting 
the  water  into  ice,  because  the  latent  heat  of  water  was 
high. 

I»r.  Ill  uii.u  remarked  that  in  discussing  the  question 
a-    to    whether   evaporation    or    refrigeration    was   the    ie 

efficient   means  qf  obtaining  or  separating  a  solid   from 

a  liquid,  the  first    question    that   arose    was,  "  Whit   was  the 

d  either  process  ?  "     Hitherto  the  cost  of  refrigeration 

bad  always  been  slated  per  ton  of    ice  produced        For  Other 

purposes     that     mode    of    Stating     the    cost     was     extrcmelv 

ne,   and     foi     many    calculations    useless.       In    the    fl 

place,    they    should     ask    the     question  bow     much 

aeration    did    it    require    to    make    a    ton    of    ice  ?         Ho 

bad  -ecu  ii  put  down  in  Prof.  Zeuner's  "  Thei  i b  namik  " 

thai    I   lb     d    ice    meant    the    transfer    of    Hid    calories    from 

one  liquid  to   mother  between  the  limits  of    |  ■;,    C.  and 

-   H     (   .       In  inch  proc    HUS  PI   Mr.  W'v  Ide  bad  applied,  they 


112 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       l  t-vb.  as.  hot. 


had  to  go  farther  than  —  8°  C.  The  number  of  ealoriei 
thai  could  be  transferred  from  one  liquid  to  another  per 
hone-power  depended  npon  the  limits  <>f  temperature. 
It'  In?  had  a  condensing  water  at  15  C.  or  LO  C,  In  which 
daring  absorption  the  heat  rose  to20  ('.,  and  a  refrigerator 
to  cool  the  liquid  down  to  —  20  (',,  the  nnmber  of  calories 
transferred  per  horse-powtr-hour  would  be  much  less  than 
in  the  manufacture  of  ice,  and  cost  a  good  deal  more  He 
would  like  in  future  to  sec  the  cos!  Btated,  instead  of  per  too 
of  ice,  per  horse-power-hour,  putting  on  the  latter  the  whole 
of  the  interest  on  the  machinery,  the  losses  of  ammonia,  and 
the  labour;  they  would  then  be  able  at  once  to  apply  the 
cost  to  any  process  of  refrigeration  as  desired.  From 
information  at  his  disposal  he  found  that  one  horse-power 
hour   calculated  in    this  way  was  very   expensive,  and    came 

to  nearly  twopence;  that  was  including  interest  on  the 
capital,  &c.  lie  believed  it  could  ultimately  be  brought  a 
great  deal  lower,  and  it  ought  to  be  done  for  a  halfpenny 
per  hour.  If  they  wished  to  calculate  any  particular  refrige- 
rating process,  they  must  know  the  highest  and  lowest 
temperature  at  which  they  worked.  It  was  next  to  impossible 
to  get  the  temperatures  of  the  ammonia  in  the  machines,  but 
it  was  possible  to  get  the  temperature  of  the  liquids  which 
they  had  to  cool,  fl  ad  of  the  condensing  water,  which  they  used 
for  taking  away  the  heat  from  the  compressed  gases.  He  had 
carefully  studied  the  reports  of  the  Polytechnic  Society  of 
Munich,  on  the  Linde  and  Pictet's  machine  working  with 
ammonia,  and  found  that  with  ranges  from  -  20°  C,  up  to 
+  35°  C,  the  number  of  calories  which  could  be  transferred 
per  horse-power-hour  could  be  calculated  almost  accurately 

by  means  of  Camot's  formula  L  =  ^  (1' ~  T"', provided  it 

was  considered  that  the  actual  amount  of  heat  transferred 
would  be  42  per  cent,  of  the  theoretical  amount,  so  that  they 
would  see  how  far  the  freezing  machine  was  then  (1890) 
still  from  the  theoretical  yield  which  could  be  expected 
under  the  given  conditions.  The  main  reason  why  only 
42  per  cent,  was  got  was  that  in  order  that  heat  may  be 
transferred  from  the  brine  to  the  ammonia  there  must  be  a 
difference  between  the  temperature  of  the  brine  and  the 
ammonia,  and  there  was  bound  to  be  such  a  difference 
between  the  ammonia  gas  and  the  condensing  water.  The 
limits  of  temperature  between  which  the  ammonia  in  the 
machines  worked  was  greater  than  that  registered  by  the 
thermometers  in  the  refrigerator  or  condenser.  That  greater 
range  of  temperature  was  such  that  in  an  experiment  in 
which  the  difference  of  temperature  between  condenser  and 
refrigerator  was  only  15°  C.,  the  real  difference  between  the 
ammoniacal  vapours  and  liquid  amounted  to  nearly  25°  C, 
and  as  the  power  needed  was  proportional  to  the  difference 
of  temperatures,  they  would  see  at  once  what  influence  this 
greater  range  had ;  that  was,  if  he  took  the  observed  15°  or 
the  real  25°  as  the  difference,  that  explained  at  once  the 
great  amount  of  power  needed  as  compared  with  that 
calculated  by  Camot's  formula. 

As  to  applying  refrigeration  to  common  salt,  he  thought, 
with  Dr.  Campbell  Brown,  that  that  was  the  worst  example 
that  could  be  chosen.  When  the  temperature  was  lowered 
to  -  15°  C.  the  salt  separated  as  NaCI  +  2ILO,  and  at 
-  21°  C.  it  separated  as  NaCI  +  10  H.,0 ;  they  all  knew 
that  brine  contained  about  26  per  cent,  of  salt,  and  if  they 
calculated  it  out  they  found  it  constituted  nearly  as 
NaCI  +  IOH.,0;  it  would  be  necessary  therefore  to 
evaporate  as  much  water  from  NaCI  +  10ILO  solid  as 
from  the  original  brine.  Looking  into  the  tables  of 
solubility  of  common  salt,  he  found  that  at  ordinary 
temperatures  100  parts  of  water  would  dissolve  35  to  36 
parts  of  common  salt,  whilst  at  —  15°  only  32  to  33  parts. 
Therefore  refrigerating  from  +  15°  C.  to  —  15°  C.  would 
mean  the  removal  of  about  3  lb.  of  salt  per  100  ib.  of  water, 
and  he  did  not  think  the  refrigerating  process  could  be 
made  to  pay  under  those  conditions.  He  had  for  himself 
calculated  at  a  very  low  figure  what  it  would  cost  per 
horse-power  hour,  including  interest  on  the  capital,  loss  of 
ammonia,  &c,  and  had  come  to  the  conclusion  that  it 
would  cost  about  9s.  per  ton  of  salt  to  freeze  it  out,  apart 
from  labour.  All  that  of  course  depended  upon  how  much 
of  the  salt  would  crystallise  out  between  the  limits  of 
temperature  employed. 


He  did  not  believe  that  the  refrigerating  process  could 
compare  at  all  with  multiple-effect  evaporation  ;  he  knew 
that  apparatus  was  made  which  would  evaporate  86  lb.  of 
water  per  lb.  of  fuel.     Refrigeration  was  best  applied   to 

■-alts  whose  Solubility  rise-,   at    a    rapid  rate  with  increase  of 

temperature,  and  which   have  oo  water  of  crystallisation. 

One  Bait  to  which  the  process  might  be  applied  was 
carbonate  of  soda,  common  soda  crystals,  but  there  ■ 
difficulty  was  encountered— the  salt  crystallised  with 
10  inols.  of  water,  and  the  separation  required  as  many 
calories  per  ton  as  ice. 

?w'r.  I!uwi:i,i.  --aid  he  might  confirm  what  Dr.  Hurter  had 
stated.  Uy  means  of  n  boiler  an  I  quadruple  effect  his  firm 
had  evaporated  '■'<<'>  lb.  of  water  per  lb.  of  coal — equal  to 
36  tons  of  water  per  ton  of  coal.  List  week  they  had  a 
report  with  reference  to  a  triple-effect  distilling  apparatus 
erected  in  South  America,  in  which  an  evaporation  of  25  lb. 
of  water  per  lb.  of  coal  had  been  maintained.  It  seemed 
to  him  that,  judging  from  these  and  similar  results,  it 
would  be  impossible  for  refrigeration  to  compete  with 
evaporation  in  producing  salt,  assuming  that  a  proper 
multiple  effect  was  designed  for  the  purpose.  In  no 
machine  as  yet  introduced  for  ice-making  was  there  any- 
thing like  the  same  quantity  of  heat  transferred  per  lb.  of 
coal  as  by  a  multiple-effect  evaporator.  Cold-air  ice 
machines  produce,  on  the  average,  about  21,  tons  of  ice  per 
ton  of  coal  — the  worst  result.  Other  machines  vary  from 
2\  tons  to  12.'  tons  per  ton  of  coal.  According  to  the 
figures  given  by  Mr.  Tate,  3£  cwts.  of  salt  had  been 
produced  in  a  refrigerating  machine  per  ton  of  coal,  and  it 
would  not  be  difficult  to  design  a  double-effect  evaporator 
to  do  more  than  this.  The  result  would  of  course  iu  either 
case  depend  on  the  strength  of  the  brine  used. 

Mr.  Tate,  in  reply,  said  that,  with  regard  to  the  com- 
mercial side  of  the  question,  the  communication  he  had  bad 
from  Mr.  Lightfoot  in  this  respect  was  only  given  to  him 
quite  recently,  and  he  had  given  it  to  the  members  present 
for  what  it  was  worth.  Of  course  they  would  all  recognise 
the  fact  that  the  cheaper  they  obtained  salt  the  better  it 
would  be  for  chemical  manufacturers.  He  quite  agreed 
that  salt  was  a  very  unfortunate  example  in  comparing 
refrigeration  with  evaporation,  so  he  thought  that  if  any 
good  results  had  been  obtained  from  the  process,  which  had 
been  su<r<rested  from  Switzerland,  it  should  encourage  them 
to  have  good  hope  indeed  for  refrigeration. 

Dr.  Hurter  then  remarked,  with  regard  to  the  commercial 
success  in  Switzerland,  that  it  struck  him  it  was  a  local 
possibility.  It  was  an  advantage  for  saltworks  in  Switzer- 
land that  they  had  water-power  near  them.  He  remembered, 
years  ago,  an  attempt  being  made  to  utilise  water-power  in 
evaporation  of  brine  ;  that  had  now  been  abandoned.  No 
doubt  in  Switzerland,  with  a  compressor  driven  by  cheap 
water-power,  refrigeration  might  be  a  commercial  success 
compared  with  evaporation,  as  coal  there  was  expensive. 


—  «WOQQ0006=- 


THE  INFLUENCE  OF  OXIDE  OF  IRON  AND 
ALUMINA  IN  THE  REVERSION  OF  SUPER- 
PHOSPHATE. 

EY   ALFRED    SMETUAM,    F.I.C. 

It  has  long  been  known  to  manufacturers  of  super- 
phosphate that,  in  order  to  produce  the  maximum  of 
solubility  of  phosphoric  acid,  it  is  necessary,  before  treat- 
ment with  sulphuric  acid,  to  grind  the  raw  phosphate 
sufficiently  finely  t:>  pass  through  a  sieve  of  six  to  ten 
thousand  meshes  to  the  square  inch.  The  reason  for  such 
fine  grinding  will  be  better  understood  by  a  consideration 
of  the  changes  which  take  place  during  the  manufacture  of 
superphosphate. 

When  sulphuric  acid   is   added  to  tribasic   phosphate  of 
lime,  a  variety  of  reactious   may  take  place,  the  extent  of 
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the  reactions  depending  ou  many  conditions,  but  chiefly 
upon  the  relative  proportions  of  phosphate  to  acid.  If  the 
sulphuric  acid  is  in  excess  the  whole  of  the  lime  combines 
with  the  sulphuric  acid,  while  phosphoric  acid  is  liberated 
in  the  free  state,  thus  : — 


CjuPA 


+  SH,SO< 


2HaP04  f  3CaS()t. 


If,  on  the  other  hand,  the  sulphuric  acid  falls  short  of  the 
quantity  required  to  complete  this  reaction,  and  the  mixing 
of  the  phosphate  and  acid  is  sufficiently  intimate,  then  a 
portion  of  the  lime  remains  in  combination  with  the 
phosphoric  acid  in  the  form  of  acid  phosphate  of  lime, 
thus  :  — 

Ca-jP.O,  +  2FLSO.,  =  CaH4P2Os  +  2CaS(  \. 

In  practice  it  is  found  convenient  and  economical  to  use 
sufficient  acid  to  produce  a  reaction  coming  in  between 
these  two  points,  with  the  result  that  most  of  the  samples 
of  superphosphate  in  the  market  are  found  to  contain 
free  phosphoric  acid  as  well  as  the  soluble  mono-calcic 
phosphate. 

If  less  acid  is  used  than  is  required  to  convert  the  whole 
of  the  tribasic  phosphate  into  monobasic  phosphate,  or  if  the 
grinding  has  not  been  sufficiently  fine,  so  that  local  re- 
actions are  likely  to  take  place,  the  monobasic  salt  first 
produced  reacts  on  the  unattached  phosphate,  forming  a 
dibasic  salt  which  is  insoluble  in  water,  and,  so  far  as  the 
English  market  is  concerned,  of  no  value,  thus  :  — 

CaH4P;(  t,  +  Ca3P2Os  =  2Ca2H2P/),. 

The  extent  to  which  such  "reverting"  action  may  take 
place  in  partially  attached  superphosphates  is  determined 
solely  by  the  relative  amounts  of  acid  and  phosphate,  and 
by  the  length  of  time  the  mixture  is  kept.  In  some 
instances  which  have  come  under  my  observation,  the 
soluble  phosphate  in  bone  superphosphates  has  been 
reduced  in  the  course  of  a  year  from  over  2i»  per  cent,  to 
almost  nil.  In  the  manufacture  of  mineral  superphosphate, 
however,  where  fine-grinding  is  the  rule,  and  where  the 
mixing  is  complete,  and  the  acid  usually  in  excess  of  that 
required  for  the  transforming  of  the  tribasic  phosphate  to 
monobasic  form,  reversion  due  to  the  fcruiation  of  a 
tribasic  phosphate  is  seldom,  if  ever,  met  with,  and  may 
almost,  for  the  purposes  of  the  present  discussion,  be  dis- 
missed from  our  consideration.  It  is  only  where  the 
grinding,  either  through  accident  or  design,  has  not  been 
sufficiently  tine  that  such  reversion  takes  place,  the  mono- 
basic phosphate  in  direct  contact  with  tribasic  phosphate 
forming  locally  the  dibasic  ^alt,  which  is  protected  from  the 
excels  of  acid  by  itself  and  by  the  gypsum  found  in  the 
reaction. 


The  mineral  phosphates  of  commerce  are  not,  how  i 
composed  wholly  of  phosphate  of  lime,  but  invariably 
contain  impurities,  either  as  an  integral  part  of  their 
structure  or  by  admixture.  Such  impurities  are  oxide  of 
iron,  alumina,  carbonate  of  lime,  fluoride  of  calcium,  sand, 
&C,  all  of  which,  with  the  exception  of  the  first  two,  have 
little  effect  upon  the  finished  product,  provided  sufficient 
sulphuric  acid  has  been  used  to  ensure  their  complete 
decomposition.  The  first  two,  however,  have  long  been 
believed  to  exercise  a  very  prejudicial  effect  upon  the 
keeping  properties  of  superphosphates,  as  it  was  found  that 
on  keeping  the  soluble  phosphate  diminishes  in  some  cases 
to  a  very  appreciable  extent.  Hence,  of  late  years  it  has 
been  customary  among  the  large  manufacturers  to  stipulate 
in  the  contracts  for  a  small  minimum  per-centage  of  oxide 
of  iron  and  alumina,  any  quantity  above  that  fixed  amount 
to  be  considered  as  reverting  double  its  weight  of  soluble 
phosphate,  and  a  proportional  amount  deducted  from  the 
invoice. 

How  that  particular  factor  became  first  to  be  used  I  do 
not  know,  but  it  is  evidently  based  on  the  following  supposed 
reactions  :  — 

CaH4P2Os  +  Fe23S04  =  2FePG4  +  CaS04  +  2H2S04  and 
CaH4P,,Os  +  A123S04  *=  2A1PG4  +  CaS04  +  2H2S04 

from  which  it  maybe  calculated  that  160  parts  of  FeJ )3 
will  revert  phosphate  equal  to  310  parts  of  tribasic  phosphate 
of  lime;  while  103  parts  of  alumina  will  revert  the  same 
amount.  Until  of  late  years  nearly  all  the  mineral  phos- 
phates in  the  market  contained  proportionately  more  oxide  of 
iron  than  alumina,  and  thus,  doubtless,  a  sort  of  compromise 
was  made,  which  has  been  accepted  ever  since  by  merchant 
and  manufacturer  alike  without  comment. 

As  my  observations  in  the  analysis  of  a  very  large 
number  of  samples  of  superphosphate  from  many  different 
sources  led  me  to  suspect  that  the  reversion  was  very 
unequal,  I  determined  in  1893  to  start  a  series  of 
experiments  with  a  view  of  ascertaining,  if  possible,  the 
relative  effects  of  oxide  of  iron  and  alumina  in  causing 
retrogression. 

The  problem,  simple  as  it  may  seem  at  first  glance,  is 
really  a  very  complicated  one,  because,  as  I  found  from 
some  preliminacy  experiments,  no  reliance  can  be  placed 
on  purely  laboratory  tests.  In  the  manufacture  so  much 
depends  upon  the  temperature  generated  in  the  den,  and 
the  retention  of  the  heat  by  the  large  bulk  dealt  with,  that 
it  would  be  impossible  to  adequately  imitate  the  conditions 
on  a  small  scale,  and  consequently  the  primary  reactions 
are  not  to  be  relied  upon.  I,  therefore,  considered  it 
better  in  approaching  the  subject  to  start  with  samples 
about  the  manufacture  of  which  there  could  be  no  cavil. 


Original  Sample  77  I. 


soluble 
Phosphate. 

Insoluble 

Phosphate. 

Soluble. 

Insoluble. 

Oxide  of  Iron. 

Alumina. 

Fe,03                  Ala03 
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88**1 

:t  -  -j  i 

i 

•  • 

0*4] 
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0*88 
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mil  0 
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Original  lampla  +  11  per  cent.  A)2(>;,  as  sulphate 

88*80  B'tt 


14*60 
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8*07 
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0'5 
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When  a  superphosphate  is  manufactured  Pr phosphate 

containing  oxide  of  iron  and  alumina,  and  is  analysed 
directlj  it  leaves  the  den  it  is  usually  found  to  contain  only 

8  ( palativeh   small    amount    of    insoluble    phosphate,  DUl 

on  keeping  the  percentage  of  insoluble  phosphate  incn 
and    the    soluble    correspondingly    decrease*,    the    retro- 
gression going  on  more  slowh  a-  the  time  progresi 

[n  the  experiments  which  1  desire  to  bring  before  your 
notice  I  have  endeavoured  to  approach  the  subject  in  two 
ways;  Brat,  by  determining  the  effect  produced  by  known 

quantities  Of  Oxide   Of   iron    and   alumina,  and    secondly,  by 

ascertaining  the  Rolubility  <>f  these  substances  al  various 
periods.  By  the  adoption  of  the  two  methods  1  have, 
I    believe,    eliminated    any   errors    that    might    be    due    to 

reversion  other  than  that  caused  by  the  oxide  of  iron  and 
alumina 

A  sample  of  superphosphate  (see  previous  page),  testing 
25*97  per  cent,  of  soluble  phosphate  and  321  percent,  of 
insoluble  phosphate,  was  mixed  intimately  with  persulphate 
of  iron  containing  oxide  of  iron  equal  to  1-36  of  the  super- 
phosphate taken,  and  the  soluble  phosphate  estimated  at 
various  periods. 


Prom  these  results  it  will  be  seen  that  1*36  per  cent,  of 

Ke..<)j  reverted  at  once  1  "86  per  cent,  of  soluble  phosphate, 
and  on  keeping  nearly  a  year  2'89  pet  cent.,  and  in  15 
months  2*42  per  cent.,  the  theoretical  quantity  being, 
according  to  the  reaction  previously  given,  2*68  percent. 

The  results  obtained  after  the  addition  of  the  alumina  are 
by  no  means  so  marked.  The  amount  reverted  at  once 
was  exceedingly  small,  0*17  per  cent.  At  the  end  of  a 
veai  the  reversion  due  to  the  added  sulphate  of  alumina 
"was  0*83  per  cent.,  and  at  the  end  of  15  months,  1  -02  per 
cent.  Had  the  reaction  which  is  generally  assumed  to  take 
place  obtained  in  this  instance,  the  reversion  should  have 
been  3*33  per  cent,  instead  of  less  than  one-third  that 
amount. 

The  next  superphosphate  experimented  with  was  prepared 
about  a  fortnight  previously,  and  was  manufactured  from — 

Carolina  phosphate 7    0    0 

Belgian  , •".    0    0 

Acidatll5° to    3  14 


20    3  14 


The  following  were  the  results  : — 


Soluble 
Phosphate. 

Insoluble 

Phosphate. 

Soluble. 

Insoluble. 

Fe203 

A1203 

Fe203 

AL<> 

27-37 
26*81 

8'28 
3*91 

0'42 

0-32 

0-16 

0-26 

0-72 
0-80 

0-12 

0-08 

In  this  case,  it  will  be  seen,  the  bulk  of  the  reversion 
seems  to  be  due  to  the  oxide  of  iron,  although  it  is  greater 
than  can  be  accounted  for  by  that  alone. 

The  next  superphosphate  was  different  to  the  last,  in  so 


far  as  it  was  manufactured  from  materials  containing  more 
alumina  than  oxide  of  iroo,  and  had  been  made  for  four 
months  previous  to  analysing. 
The  results  were  : — 


Soluble 
Phosphate. 

Insoluble 
Phosphate. 

Soluble. 

Insoluble. 

1 
Fe203                   A1203 

Fe2()3 

A1203 

82'54 

32-51 

0-98 
1-05 

0*40                       0-60 
0-38                       0-6S 

0-15                      O'lO 

0-18                       (rll 

From  these  results  it  will  be  seen  that  although  the 
sample  had  been  made  for  five  months,  nearly  all  the 
A1203  are  in  the  soluble  portion,  and  the  total  insoluble 
phosphate  only  amounted  to  1  per  cent. 

Thinking  that  in  the  absence  of  an  excess  of  sulphuric 
acid  the  alumina  might  cause  reversion  to  a  greater  extent 
than  when  present  in  sufficient  quantity  to  liberate  free 
phosphoric  acid,  I  experimented  with  a  sample  which  had 
been  kept  over  from  November  J  893.  When  originally 
tested  it  contained  36 -50  per  cent,  of  soluble  phosphate, 
but  in  a  year  the  soluble  had  increased  to  38- 19  per  cent. 
The  results,  when  analysed  in  November  1894,  were  : — ■ 


Soluble 

Insoluble 
Phosphate. 

Soluble. 

Insoluble. 

Phosphate. 

Fe203          A1203 

Fe203 

A1203 

38-19 

5-10 

0-20              0-51 

0-t>2 

0'28 

In  this  case  it  is  quite  evident  that  although  the  insoluble 
phosphate  is  high,  it  is  caused  neither  by  the  oxide  of  iron 
nor  the  alumina,  but  by  insufficient  acid.  In  spite  of  this, 
however,  nearly  two-thirds  of  the  alumina  are  soluble  in 
water,  while  three-quarters  of  the  oxide  of  iron  remain 
insoluble. 

A  review  of  the  facts  already  obtained  makes  it  pretty 
certain  that  there  is  a  wide  difference  in  the  behaviour  of 
oxide  of  iron  and  alumina  in  the  manufacture  of  superphos- 
phate.     The  first,  for  practical  purposes,  seems  to  revert 


phosphate  in  what  may  be  called  theoretical  proportions, 
viz.,  160  :  310,  or  as  nearly  as  possible  2  parts  of  phosphate 
to  1  of  oxide  of  iron,  while  the  alumina,  which,  if  acting  in 
the  same  manner  as  oxide  of  iron,  would  revert  three 
times  its  weight  of  phosphate,  at  most  seems  to  cause  a 
retrogression  of  its  own  weight.  It  has  long  been  known 
that  superphosphate  manufactured  from  Florida  phosphate 
increases  in  the  percentage  of  soluble  phorphate  instead  of 
retrograding,  and  as  this  phosphate  contains  scarcely  any 
oxide  of  iron,  but  2 — 3  per  cent,  of  alumina,  it  was  difficult 
to  understand  this  behaviour.  The  foregoing  results, 
however,  explain  the  matter. 

Under  these  circumstances,  and  especially  as  many  of  the 
phosphates  now  coming  into  the  market  contain  alumina  in 
larger  proportions  than  oxide  of  iron,  it  appears  to  me  that 
there  is  pressing  need  for  a  revision  of  the  terms  of  the 
contracts  on  which  phosphates  are  usually  sold,  and  for  a 
differentiation  of  oxide  of  iron  and  alumina  in  the  analysis 
upon  which  the  sales  are  made.  Probably  the  best  method  of 
approaching  the  matter  would  be  for  those  interested  to 
appoint  a  joint  committee  of  merchants,  manufacturers,  and 
analysts  to  consider  the  subject,  and  to  report  upon  the 
best  way  of  dealing  with  it  equitably. 
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ittanrfrrsfter  Section* 


Rooms  of  the  Chkmical  Club,  Victoria  Hotel. 

Chairman :  R.  Forbes  Carpenter. 

Vice-Chairman :  Edw.  Schunck. 

Committee : 


G.  H.  Bailey. 

F.  H.  Bowman. 

G.  E.  Davis. 
C.  Dreyfus. 
H.  Grimshaw. 
P.  Hart. 


J.  M.  Irving. 
E.  Knecht. 
I.  Levinstein. 
W.  H.  Perkin,  jun. 
Sir  H.  E.  Roscoe,  M.P. 
"W.  Thomson. 


Hon.  Local  Secretary : 

J.  Carter  Bell, 

Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


SESSION  1894-95. 

March  1st  :— 
Mr.  G.  J.  Fowler.  M.Sc,  and  Mr.  P.  J.  Hartog,  B.S<:.    "  Notes 

on  pertain  silver  Allovs." 
Mr.  G.  H.  Hurst,  F.C.S.,  4c.    "  Modern  Developments  in 
Colouring  of  Textile  Fabrics,  and  a  Note  on  Dog  Fat." 


"X/x^wyvyv/v^vxv^v/  \y\j 


Meeting  held  Friday,  February  1st,  1895. 


MR.  R.  FORBES  CARPENTER  IN  THE  CHAIR. 


NOTES  ON  ACETYLENE. 


l:Y    It.    FORBES    CARPENTER. 


The  Chairman  explained  to  the  meeting  that  in  consequence 
of  severe  indisposition,  1'rofessor  Wauklyn  was  unable  to 
travel  anil  to  give  to  the  meeting  the  paper  which  doubtless 
'(>  many  had  come  specially  to  hear,  on  "  Fractional  Distilla- 
tion and  its  Results."  Meanwhile,  in  the  first  half-hour 
devoted  to  matters  of  general  interest,  he  desired  to  draw 
the  attention  of  the  Section  to  the  commercial  production 
of  acetylene  and  its  possible  technical  uses,  a  subject  which 
had  recently  created  a  most  marked  sensation  among  gas 
engineer-  and  chemists,  especially  through  the  brilliant 
lecture  delivered  at  the  Society  of  Arts  last  month  by 
Professor  Vivian  Lewes.  As  he  noticed  that  on  the 
following  Monday  the  London  Section  was  to  have  the 
benefit  of  a  paper  by  Mr.  Lewis  |  .  Wright,  the  Society 
would  probably  learn  something  of  more  value  on  this 
matter  than  anything  he  could  pnt  before  them  to-night. 
Tbjl  section  had  reason  to  be  grateful  to  Mr.  L.  T.  Wright 
in  past  years  for  the  extremely  valuable  paper  he  had 
1  here  00  chemical  points  arising  in  gas  manufacture,  on 
which    h<;     was    such     an    acknowledged     authority.        'I  he 

Chairman   then  briefly  noticed  the  production  of  calcium 
carbide,   and   the    production   of    acetylene   by    its    decora- 
tion   with   water.      As   to  whether  acetylene  at    r,  .•!</. 

pei    1,000  feel  conld  compete  as  an  enricher  of  paorcoal 

with  carbnrine,  oi    even  benzol,  was  a  moot  point  that 

only  further  experience  could  solve.    The  point   that  had 

struck  him  specially  wa-  the  extreme  whiteness  of  the  flame 

of  acetylene  when  burned  in  a  small  flat  flame  burner 
oot  an  hour)  as  described  by  those  who  wen  presi  at  at 

the  ts  lecture.     Professor  Lewes  stated  that  the 

temperature  of  the  flam-  iras  under  L000  C.  tested  by  the 
,  and   16-candlegns  ba     ■  temperature  of 

1400   C.    Tl  therefore  cannot  be  a  function  of 

iperature,  at  is  the  case  with  gas  burned  is  regenerative 
/  Wenham)  burners)  but  the  question  suggested  itself  to 

mind  whether  it  Was  DOt  attributable  to  the  high  carbon 

etylene,  a  larger  numbei  d  carbon  atoms  being 

rated  in  ■  git  ■  d  to  incandescence.    Still 

be  understood  thai  a  benzol  lame  of  the  same  carbon  density 

did    not    possess    the   marked    whiteness,  and    thai    the 


acetylene  flame  was  cooler  than  that  of  an  albo-carbon  or 
oil  gas  flame  of  the  same  size,  lie  would  much  like  to 
elicit  information  on  this  point. 

The  meeting  would  remember  1'rofessor  Lewes'  contri- 
butions to  the  elucidation  of  the  chemical  changes  occurring 
in  the  combustion  of  complex  hydrocarbon  mixtures,  that 
the  first  work  done  in  the  flame  was  to  break  down  the 
higher  moleculed  hydrocarbons  to  simpler  ones,  and  finally 
to  acetylene,  which  then  at  1200° — 1400°  C.  became  the 
source  of  light  in  itself,  breaking  up  and  undergoing 
subsequent  complete  combustion;  this  view  would  not 
accord  with  the  laws  enunciated  as  regards  endothermic 
bodies  by  Professor  Ostwald  which,  theoretically,  increased 
in  stability  with  rise  of  temperature  ;  still,  direct  experiment 
had  demonstrated  that  Professor  Lewes  had  solid  grounds 
for  his  theory,  and  when  once  an  endothermic  body 
began  to  break  up  it  found  its  own  heat  to  continue.  As 
acetylene  is,  in  this  view,  the  end  of  all  enrichers,  is  it 
likely,  commercially,  that  a  dear  substance  like  specially 
prepared  acetylene  can  compete  ?  Professor  Lewes  has 
stated  that  he  is  now  engaged  in  a  series  of  tests  of  per- 
centage enrichment  values  of  acetylene,  a  research  requiring 
the  observance  of  great  precautions  even  by  trained  experts. 
Its  results  would  be  awaited  with  great  interest. 

Discission. 

Mr.  Grimshaw  had  not  heard  of  this  new  discovery,  but 
it  had  occurred  to  him  that  (from  a  commercial  point  of 
view)  it  had  a  very  strong  competitor  in  the  field  in  the 
form  of  naphthalene  as  a  gas  enricher,  and  he  was  surprised 
that  it  had  not  come  more  into  vogue.  The  only  reason  he 
could  assign  for  this  was  the  aversion  people  had  to  a  little 
extra  trouble.  It  gave  double  the  illuminating  power,  and 
it  could  be  produced  at  9/.  per  ton.  He  strongly  recom- 
mended the  use  of  naphthalene  as  a  gas  enricher,  and  if 
brought  more  into  general  use  would  reduce  the  price  of 
Manchester  gas  by  something  like  one-half. 

Mr.  Thos.  Duxbury,  gas  manager,  Darwen,  said  gas 
managers  were  looking  forward  to  the  production  of  an 
illuniinant  which  would  be  cheaper  than  coal-gas,  but  he 
was  doubtful  whether  acetylene  could  be  produced  on 
anything  like  a  commercial  scale  at  a  sufficiently  low  price; 
With  respect  to  the  albo-carbon  light  he  had  made  some 
experiments  with  18-candle  gas.  He  burned  it  40  hours  in 
succession,  measured  its  photometric  value  as  it  was  con- 
sumed, and  he  also  weighed  the  amount  of  napthalene  used. 
During  the  whole  of  that  time  he  took  a  record  of  the 
illuminating  power  every  half-hour  and  he  found  there  was 
a  slight  saving,  at  the  same  time  there  was  danger  of  smell 
if  the  plug  of  the  containing  vessel  was  not  properly  screwed 
down. 

Mr.  Sri  DOES  said  that  this  subject  had  occupied  his 
attention  for  some  considerable  time  as  he  had  been 
professionally  consulted  on  it  by  a  firm  in  North  Carolina, 
and  if  it  would  be  interesting  to  the  meeting  he  would  be 
glad  to  -how  a  sample  of  carbide  of  calcium  and  the 
production  of  acetylene  therefrom.  Mr.  Scudder  having 
obtained  a  sample  from  his  laboratory  proceeded  to  say 
that  the  value  of  this  material  for  enriching  coal-gas 
depended  entirely  upon  the  cost  price  of  production.  If  it 
could  be  satisfactorily  proved  that  the  material  could  he 
produced   at  a  price  not  exceeding  41.  per  ton  there  would 

no   doubt    be   a    future   for    it.      If,  on    the   Other   hand,  the 

material  uas  only  a  by-product  produced  in  the  manufacture 

of  aluminium  then  he  thought  its  future  application  could 
Onlj  be    Very  limited.      Carbide   of   calcium    deteriorates   ,,ii 

exposure  to  moist  air,  and  consequently  the  yield  of 
acetylene  would  depend  upon  the  physical  condition  of  the 

carbide.      It    was  a  bard    substance  of  high    specific  gravit  \  , 

and  a  ton  of  the  material  yielded  about  12,000  cubic  feet 

of  acetylene-gas. 

Dr.  Wie.i  it  wished  to  know  if  Mr.  Scudder  could  give 
any     particular*    as    to    the    yield    Of    calcium    carbide    per 

Ampere-hour   or   Watt-hour  thai    would   enable  them    to 

calculate  the  COSt  of  the    e;,il,i,|,      i  ml,  pendent    of    anj   oiler 

process,  and  further  he  would  like  t<>  know  if  he 
(Mi  Scudder)  was  satisfied  that  the  whole  of  the  12,000 
cubic   feet    were   reallj    acetylene,    because    there    was  a 

it  ii 
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likelihood  of  hydrogen  being  given  <»n  as  well  as  acetylene, 
und  in  that  ease  the  lighting  power  would  be  very  con- 
siderably reduced,  lie  (Dr.  Weberi  was  quite  certain  thai 
in  the  decomposition  of  calcium  carbide  by  water,  there  i>  m 
certain  proportion  of  hydrogen  mixed  with  the  acetylene 
produced.  Mr.  Carpenter  had  suggested  the  superior 
candle  power  of  the  acetylene  light  to  lie  a  function  of  the 
carbon  density  of  acetylene,  bj  which  term  lie  (Dr.  Weber) 
supposed  he  meant  the  ratio  hetweeu  the  carbon  and 
hydrogen  ;  but  in  this  respect  lie  might  perhaps  point  out 
that  while  the  carbon  density  of  benzene  is  identically  the 
same  as  that  of  acetylene,  the  lighting  power  of  the  former 
was  far  inferior  to  that  of  the  latter.  This  might  be  due  to 
the  energy  which  had  to  be  expended  in  the  process  of 
splitting  up  the  benzene  molecule  into  three  molecules  of 
acetylene,  hut  theoretical  speculations  of  this  kind  were  apt 
to  mislead.  Of  course  it  is  well  known  that  the  increase 
of  the  hydrogen  in  a  hydrocarbon  is  accompanied  by  a 
decrease  of  its  lighting  power,  so  that  vice  vers&  an  increase 
of  lighting  power  is  to  be  expected  to  follow  from  the 
increase  in  carbon  density,  but  the  exact  relation  between 
hydrogen  density  on  the  one  hand,  and  carbon  density  on 
the  other  hand,  to  the  lighting  power  of  tin'  hydrocarbon  is 
not  known  at  the  present  time.  As  a  matter  of  fact  he  was 
doubtful  whether  such,  a  relation  pure  and  simple  existed  at 
all,  and  whether  on  full  investigation  of  the  subject  the 
lighting  power  of  a  hydrocarbon  would  not  be  found  to  be 
also  a  function  of  its  final  constitution. 

Mr.  SotTDDBB. — With  regard  to  Dr.  Weber's  remarks  he 
could  not  say  whether  there  existed  traces  of  hydrogen  gas 
in  the  acetylene  or  not.  He  would  be  very  glad  to  test  this 
more  minutely  and  report  the  result,  lie  might,  however, 
say  that  be  did  not  Think  there  was  any  hydrogen  in  it 
because  he  had  proved  that  the  gas  he  had  obtained  from 
the  decomposition  of  the  carbide  with  water  was  completely 
absorbed  by  the  copper  solution  forming  the  well-known 
compound,  acetylide  of  copper.  A  very  important  use  of 
acetylene  would  be  for  carburretting  water  gas,  and  it  would 
also  have  the  advantage  of  communicating  a  decided  odour 
to  water  gas  which  they  knew  per  se  is  odourless,  and  thus 
one  of  the  greatest  drawbacks  to  water  gas  as  an  illuminant 
would  be  removed.  With  regard  to  Mr.  Grimshaw's 
remarks  re  the  use  of  naphthalene,  in  the  albocarbon  light,  it 
was  clear  that  it  could  only  be  used  at  the  point  of  ignition, 
and  every  gas  manager  is  aware  that  naphthalene  gives  him 
trouble  when  it  makes  its  appearance  in  the  service  pipes. 
In  the  albocarbon  light  the  illuminating  power  is  obtained 
almost  entirely  from  the  naphthalene;  there  is  a  loss  of 
70  per  cent,  of  the  illuminating  power  of  the  coal  gas  when 
burnt  in  a  burner  used  for  the  albocarbon  light ;  in  other 
words  the  vehicle  is  too  expensive,  and  it  would  be  better  to 
use  non-luminous  gases  such  as  water  gas  or  gases  of  low- 
illuminating  power  such  as  are  used  for  cooling  and  heating 
purposes. 

Mr.  G.  Fowleb  remarked  that  acetylene  was  decomposed 
by  a  shock  such  as  that  produced  by  the  explosion  of  a 
percussion  cap,  and  it  would  therefore  be  dangerous  to 
store  it  under  pressure  in  bulk  for  such  purposes  as 
Prof.  Lewes  had  suggested,  e.g.,  in  the  lighting  of  railway 
carriages. 

Dr.  Weber  thought  it  more  probable  that  the  reaction 
mentioned  by  Mr.  Fowler  was  due  to  sudden  polymerisation 
and  not  to  decomposition.  He  illustrated  this  by  experience 
he  had  met  w  ith  in  the  investigation  of  isoterpenes,  the  heat 
evolved  in  the  sudden  formation  of  these  condensation  pro- 
ducts might  produce  partial  decomposition  with  deposit  of 
carbon. 


Errata, 
January  Issue,  1^9o. 

In  the  second  line  of  the  Chairman's  remarks  on  Mr.  Le 
Neve  Poster's  paper  (p.  11,  col.  1),  for  "him"  read  "the 
same  author.'' 

In  the  third  line  of  Mr.  Grimshaw's  remarks  on  the  same 
paper  (p.  12,  col.  1),  after  the  word  "  Manchester"  insert 
the  word  "  Chemical." 
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MB.    J.    M.    C.    PATOH    IN   THE    CHAIR. 


RECENT  EXPERIENCES  WHEN  PUTTING  LTP  A 
STEAM  BOILER. 

I'.V    P.    J.    11.    CABUIXA. 

That  chemical  knowledge  may  play  an  important  part  in 
the  process  of  steam  raising  is  now  well  recognised,  after 
the  numerous  careful  investigations  conducted  by  some  of 
our  ablest  members  on  the  subject  of  preventing  boiler 
incrustations,  it  is,  however,  on  a  different  ground  that 
your  attention  to  the  question  of  the  use  of  steam  is  directed 
this  evening.  The  gas  engine  is  making  such  rapid  advances, 
not  only  when  employed  for  supplying  motive  power  in  the 
lighter  trades,  but  also  in  relation  to  the  heavier  branches, 
that  at  no  distant  date,  steam  raising  threatens  to  become  a 
lost  art  for  the  mechanical  engineer,  but  still  needed  by  the 
industrial  chemist.  The  installation  of  a  new  boiler  is  an 
event  in  store  for  some  one  who  has  no  experience  of  such 
woik.  It  is  especially  hoped  that  the  present  paper,  and 
the  discussion  to  follow,  will  afford  some  useful  hints  to  anjr 
one  placed  in  that  position.  Having  decided  to  have  a  new 
boiler  it  is  necessary  to  make  up  one's  mind  how  to  get  the 
work  done.  Three  courses  are  obviously  open,  viz  :  (1st), 
to  do  everything  oneself,  including  the  preparation  of  the 
specification;  (2),  to  take  the  boiler  maker's  advice;  or 
(3rd),  to  obtain  the  opinion  of  an  independent  expert.  The 
first  is  not  the  safest  way,  even  for  anyone  having  some 
knowledge  of  the  matter.  The  second  course  is  hardly 
feasible  if  one  wishes  to  obtain  more  than  one  tender.  The 
only  wise  course,  and  the  most  economical  in  the  end,  is 
certainly  the  third,  and  who  can  be  better  experts  than  the 
engineers  of  the  boiler  insurance  companies  who  make  this 
subject  their  life  study  ?  We(the  Sharon  Chemical  Company, 
Limited,  Derby),  gladly  consulted  with  Mr.  Crosland  of  the 
Boiler  Insurance  and  Steam  Power  Company,  and  are 
pleased  to  acknowledge  our  indebtedness  to  his  kindly  aid. 

It  was  decided  to  have  a  boiler  of  the  Lancashire  type. 
We  were  compelled  to  make  the  boiler  shorter  than  we 
should  have  liked,  and  Ave  were  also  obliged  to  send  the 
products  of  combustion  a  round  about  way,  having  no 
alternative  but  to  place  the  furnace  end  of  the  boiler  close 
to  the  chimney,  the  shaft  of  which  rises  to  a  height  of 
hardly  50  feet  above  the  ground.  This  circumstance 
renders  the  plan  of  some  interest,  as  it  was  at  first  feared 
that  the  draught  would  be  interfered  with  and  that  possibly 
it  might  become  necessary  to  use  some  arrangement  for 
forcing  it.  Far  from  this  being  the  case  there  is  all  the 
draught  needed  and  in  fact  plenty  to  spare.  It  will  be 
noticed  that  the  flues  are  of  ample  dimensions  and  that  the 
outermost  is  used  for  a  drying  hearth. 
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It  was  studied  to  have  a  sectional  area  of  four  square 
feet  at  least  throughout  the  course  of  the  flui 

The  leading  dimensions  of  the  boiler  agreed  upon  were — 

Ft.  m. 

Length U  0 

Diameter  of  shell 7  0 

flues i  '.» 

Thickness  of  shell  pint  es 0  i 

„          end  plates 0 

flue  plates 

It  was  to  be  made  of  mild  steel  of  an  approved  brand, 
and  to  be  tested  by  hydraulic  pressure  to  ISO  lbs.  per 
square  inch.  It  was  arranged  that  the  new  boiler  should 
have  only  two  holes  on  the  top  for  the  mountings  besides 
the  man-hole.  We  were  at  the  very  outset  recommended 
to  have  a  boiler  capable  of  working  at  a  piessureof  100  lbs. 
to  the  square  inch.  As  our  requirements  did  not  exceed 
45  lbs.  it  might  not  have  occurred  to  us  to  more  than 
double  the  pressure  conditions,  yet  when  it  was  considered 
that  20/.  covered  the  difference  in  cost  between  a  boiler 
capable  of  working  at  80  lbs.,  and  another  to  work  at 
100  lbs.,  in  view  of  future  possibilities  it  was  obviously 
prudent  to  obtain  a  reserve  of  force  purchased  so  cheaply. 
Having  decided  to  have  the  stronger  boiler,  and  that  it  was 
to  be  of  steel,  the  specification  was  prepared.     On  going 


through  it  one  might  almost  have  thought  that  no  boiler 
maker  would  be  found  to  entertain  the  onerous  conditions  it 
contained.  Nevertheless  no  difficulty  was  experienced  in 
obtaining  tenders  and  the  very  stringent  conditions  did 
not  deter  any  of  a  considerable  number  of  firms  who 
tendered,  a  fact  that  shows  plainly  how  well  abreast  of 
modern  requirements  the  leaders  of  the  boiler  making 
industry  in  England  have  placed  themselves. 

The  greater  portion  of  the  steel  used  in  boiler  construction 
is  as  yet  the  product  of  the  Siemens'  furnace,  obtained  by 
the  acid  proeess,  but  the  basic  process  is  also  contributing 
plates  destined  to  the  -  nue  end.  This  fact  is  of  special 
interest  to  us,  as  the  basic  process  in  its  complete  form, 
represents  the  solution  of  the  most  intricate  chemical 
problem  in  the  metallurgy  of  steel.  When  it  is  considered 
that  the  basic  process,  with  the  improvements  recently 
introduced  by  Mr.  Saniter,  for  the  removal  of  sulphur  by 
means  of  calcium  chloride,  produces  steel  equal  to  Swedish 
bar  (Journal  of  the  Iron  &  Steel  Inst.,  1-1894,  554),  we 
may  well  rejoice  to  learn  that  the  use  of  the  material  is 
extending,  especially  as  everything  needed  for  its  manu- 
facture is  to  be  found  in  England.  There  can  be  no  doubt 
that  there  is  a  great  future  at  home  for  the  basic  process 
which  has  been  so  warmly  taken  up  in  Germany  as  to  make 
the  competition  of  that  country  keenly  felt  by  us.  The 
method  that  was  successful  in  making  general  the  use  of 


Fig.  1. 


1'i.an  ok  Bojxeb  Setting. 


Siemens'  acid  plates,  i-  bound  to  succeed  if  applied  to  the 
material  obtained  from  the  same  furnace  with  a  basi'j  lining. 
No  plate  i-  allowed  to  pa--  into  a  boiler  without  undergoing 
a  series  of  severe  mechanical  tests  that  ensure  the  con 
temper  of  the  steei.  Baste  steel  can  be  made  that  will 
:d  ail  these  tests,  and  so  long  a-  the  steel  maker-  are 
earefu'  to  supply  plates  that  conform  to  such  requirements 
there  can  l>e  no  doubt  that  their  u-e  for  boilers  will  rapidly 
increase.  It  was  only  by  the  exercise  of  extreme  care  that 
mild  steel  from  the  acid  furnace,  succeeded  in  taking  the 
place  of  the  best  qualities  of  iron,  with  enormous  benefit  to 
the  -team  user,  who  was  at  fir-t  very  shy  of  the  new 
material.  With  equal  precautions  to  prevent  the  introduc- 
tion in  any  particular  case  of  plates  unfit  for  the  purpose 
intended,  it  i-  certain  that  basic  Steel  will  receive  the  same 
<■  of  confidence.  The  opinion  of  some  engineer-,  that 
I  that  will  not  Stand  punching  i-  unfit  to  be  |>ut  into  a 
boiler  i<  a  perfectly  true  one.  tor  the  process  of  punching 
affords  a  complete    test    of    the   quality    of    the    plate.      I'n- 

fortnnately  boles  are  not  always  punched  exactly  in  the 
place  intended  so  that  this  danger  neutralises  wh&t  would 

otherwise  be  a  decided  gain.      HOW  very  little   the  operation 

of  punching  need  injure  tie  steel  may  readily  be  seen  from 

one  of'.  .         that  Mi     l      J.    -toddait    of  tin-    l'ai  1. 

Gate  Iron  <'v  Hteel  Company  has  been  good  enough  to 
famish  tor  purposes  of  illustration.  This  specin  en, 
rinally  a  square  plate,  ha-  firsl  been  dished  in  the  centre 
showing  it-  perfect  ductility,  then  it  was  punched  with  hole- 
all  round  tie  md  finally  the  corners  hare  been  bent 
The  turned  corners  thoroughly  distort  the  punched 

holes     in    those    localities    without    showing     the     minutest 

indication  of  a  crack.     The  remaining  specimei  rive 

the  high  quality  ol  the  plates  thai  ."•   made  from 


open  hearth  basic  steel,  and  from  their  appearance  one  can 
safely  say  that  they  are  well  adapted  for  any  purpose  where 
plates  are  used. 

I'  will  have  been  noticed  that  the  steel  for  the  furnaces 
and  flues  is  softer  than  that  for  the  shell  plates.  This  was 
rendered  necessary  because  the  flues  are  welded,  but  the 
softer  character  of  the  material  in  no  way  militates  against 
their  strength.  The  fines  are  stiffened  by  the  well  known 
A  damson  rings  placed  at  distances  of  about  2  ft.  I)  in-,  from 
each  other.  The  British  Association  is  so  often  accused  of 
being  engaged  in  the  pursuit  of  mere  holiday  science,  that 
it  may  be  \sell  to  remember  that  it  wa-  at  the  joint  request 
of  that  body  and  the  Royal  Society  that  William  Fait  bairn 
conducted  those  experiments  that  first  gave  the  engineer 
correct  information  on  the  strength  of  boiler  flues 
Adamson  doubtless  made  very  considerable  improvements 
in  the  -hape  of  the  flue  rings,  and  by  his  arrangement  that 
invaluable  property  of  elasticity  in  the  tube  is  conferred 
that  no  rigid  angle-iron  ring  could  provide. 

Before  leaving  the  subject  of  the  internal  flue-,  mention 

may  1"-  made  of  the  firebar-.  The  name  of  these  appliances 
i-  legion,  and  it  i-  a  puzzle  not  of    easy  solution  to    make    a 

choice.  After  a  long  experience  of  many  form-  we  adopted 
the  hollow  bar-  made  by  Mr.  J.  Shaw  of  Chesterfield.  For 
the  prevention  of  blacli  smoke,  we  have  found  nothing  to 

equal  hollow  bar-  of  almost  any  shape,  a-  the  unburiit 
gases    become     intimately    mixed    with    the    warm    air   thai 

passes  through  the  hot  bar-,  and  complete  combustion  i- 
effected,     bbaw's  bars  have  a  great  advantage  over  some 

Others  in  that  tin  tulie  ,  being  Straight  can  be  -ecu  into,  and 
can  be  easily  (leaned  with  a  roil    or  hook,    whilst    ibis    does 

not  prevent  die  use  of  the  "steam-brush"  if  desired. 
Those  shapes  in  which  the  tube  of  the  fire  bar  is  bent  can 
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<>nl\  be  cleaned  bj  blowing  steam  through.  We  have 
Found  this  limitation  to  be  a  disadvantage  in  some  cases. 

Leaving  the  boiler  itself  we  first  conic  to  the  various 
vahcs,  cocks  and  gauges  thai  are  necessary  to  admit  i lie 

water,   control    the    steam,   and    indicate    what    is    going   on 

within  the  boiler,  These  formerly  were  very  simple 
appliances,  but  they  have  gradually  become  somewhat 
complicated  and  expensive.  As  much  care  is  bestowed  in 
a  specification  in  particularising  these  attachments  as  in 
describing  the  boiler  itself. 
The  blow-off  cock  is  so  constructed  thai   the  spanner 

cannot   he  taken  oil' until  the    tap  has    been    closed.      As  the 

importance  of  frequent  blowing  off  is  well  known  whilst  a 
boiler  under  pressure  may  be  emptied  in  a  few  minutes,  the 
security  that  such  a  provision  affords  against  the  accident 
of  leaving  the  cock  open  will  be  appreciated. 

Another  provision  against  accident  that  we  have  adopted 
is  Fletcher's  automatic  "  Positive  safety  water-gauge  "  by 
which  in  the  event  of  the  glass  breaking,  ball  valves 
instantly  close  the  openings,  and  prevent  the  rush  of  water 
and  steam  that  would  otherwise  occur.  That  such  an 
appliance  is  desirable,  at  least  in  our  case,  will  be  perceived 
from  an  inspection  of  the  split  gauge  glass  submitted  to  the 
meeting  which  was  one  of  the  last  to  break  in  our  old 
boiler  (Fig.  2).     This  glass  tube  has  both  ends  worn  down 

Fig.  2. 


'fV^-V 


to  a  knife  edare  by  the  solvent  action  of  the  fluids  in  which 
these  ends  were  immersed.  It  will  be  seen  that  not  only 
the  bottom  end  which  was  in  the  water  has  been  so 
dissolved,  but  also  the  upper  one  in  the  steam  space.  This 
shows  that  the  action  cannot  be  due  to  any  substances  held 
in  solution  by  the  water,  as  were  this  the  case  only  the 
lower  part  of  the  glass  tube  would  be  eaten  away,  and  not 
also  the  upper  part  that  was  in  contact  with  ths  steam 
alone.  It  certainly  does  at  first  sight  appear  as  if  the 
phenomenon  were  due  to  the  solvent  action  of  water  pure 
and  simple,  whether  in  the  liquid  form  or  as  vapour.  If 
this  be  not  so,  the  agent  must  evidently  volatilise  with  the 
steam.  But  look  at  the  matter,  as  we  may,  there  seems  to 
be  something  puzzling,  for  the  glass  /loes  not  appear  to 
have  been  worn  away  inside,  at  the  middle,  where  the 
outside  was  exposed  to  the  air.  It  is  true  that  this  part  of 
the  tube  was  in  contact  with  the  water  and  steam  only  on 
one  side  of  the  glass,  but  all  the  same,  one  would  expect  a 
certain  amount  of  solvent  action  to  be  evident  if  this  were 
brought  about  solely  by  the  fluids.  There  would  appear,  there- 
fore to  be  in  this  some  indication,  either  of  an  action  on 
the  glass  induced  by  the  proximity  of  the  gunmetal  by 
which  the  ends  of  the  glass  tube  were  surrounded,  or  of  the 
presence  of  some  agent  capable   of  corroding  glass  in  the 


india-rubber  rings  used  for  the  packing.  Again,  it  may  be 
that  tin-  glass  i-  soluble  at  the  higher  temperature  to  which 
tin-  ends  of  tin-  tube  have  been  exposed,  and  insoluble  at 
the  presumably  lower  temperature  of  the  middle  of  the  tube 
where  it  was  cooled  by  the  surrounding  air.  lint  whatever 
tie-  tine  explanation  of  the  incident  may  be,  the  immediate 
practical  value  of  the  observation  is  to  warn  us  that  these 
glass  tubes  should  be  changed  at  regular  intervals  without 
waiting  for  them  to  break. 

'lie-  external  Hue-  have  already  been  referred  to  bat 
there  is  one  more  point  that  may  be  noticed.  Ordinary 
bricks  are  •'(  ins.  thick,  whereas  common  fire  bricks  are 
only  2.',  ins.,  therefore  the  two  sorts  of  bricks  will  not 
"  bond  "  or  work  together.  Special  -\  in.  tire-bricks  can  of 
course  be  ordered  for  the  purpose,  but  there  appears  to 
be  no  reason  why  the  standard  thickness  of  the  two  kinds 
of  bricks  should  not  be  the  same.  Doutless  where  fire- 
bricks alone  are  used,  as  for  some  kinds  of  heating  furnaces 
in  forges,  it  matters  nothing  that  they  are  only  2\  ins. 
thick,  but  where,  as  in  setting  boilers  and  similar  work  fire- 
bricks and  ordinary  red  bricks,  require  to  be  worked 
together,  side  by  side,  the  adoption  of  a  different  standard 
of  thicknes  for  each  class  of  brick  is  a  trouble.  Special 
blocks  are  obtainable  for  the  seating  of  the  boiler  (A,  Fig.  3) 

Fig.  3. 


Sectional  Sketch  showing  arrangement  of  Side 
Flies. 


and  covers  (B)  can  be  had  to  suit  any  width  of  flue.  In 
this  connection  it  may  be  mentioned,  how  what  promised  to 
be  a  trouble,  was  turned  to  a  decided  advantage.  By  some 
misunderstanding  12  in.  covers  were  supplied  for  the  side 
flues  instead  of  the  9  in.  size  that  we  required.  The  mis- 
take was  not  found  out  until  it  was  too  late  to  change  the 
covers,  so  the  covers  were  placed  on  a  row  of  round  nosed 
bricks  set  on  edge  (Fig.  3)  thus  making  a  spacious  recess 
for  inspecting  purposes.  It  seems  to  us  that  this  accident 
has  improved  the  flues  rather  than  otherwise. 

Special  bricks  are  also   made  for  covering  in  the  boiler 
instead  of  using  non-conducting  composition.    These  bricks 
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or  tiles  are  made  with  studs  so  that  they  stand  oft  the  plates 
and  enclose  an  air  space  that  acts  as  a  non-conductor.  In 
this  case  the  brick  covers  just  described  were  not  adopted. 
The  reason  for  this  was  that  the  plan  recommended 
by  Mr.  Croaland,  ("  The  Engineer,"  February  9th, 
1694,  121),  of  flooring  in  the  boiler,  appeared  very 
practical  and  best  suited  for  the  purpose  providing  a  floor 
or  platform   that  facilitat  38  to  the  top  fittings  of   the 

boiler  and  to  the  steam  valves.  All  that  was  necessary  for 
this  arrangement  has  been  to  raise  the  side  wall  to  the  level 
of  the  top  of  the  boiler  ;  put  j_  irons  across  of  section  2',  ins. 

x    l1,   ins.   x    |   in.,  and   lay    down    tiles   IK    ins.   x    18  in-;. 

x  2 1  ins.  in  the  angles  formed  by  each  pair  of  adjacent 
bars."  A  very  large  elosed-in  air-chamber  is  thus  obtained 
that,  so  far  as  can  be  seen,  acts  most  efficiently  as  a  non- 
conductor (Fig.  3).  The  only  objection  raised  against  this 
arrangement  is  that  a  leak  is  not  readily  perceived,  but  the 
removal  of  one  or  more  of  the  tiles  when  there  is  cause  for 
suspicion  is  a  very  easy  matter,  in  fact  the  entire  floor  might 
be  taken  up  and  put  down  again  at  a  very  trifling  expense. 

The  steam  mains  must  also  be  covered  over,  especially  if 
long  and  exposed  to  the  weather.  The  steam  user  will  have 
no  difficulty  in  finding  suitable  compositions,  and  in  this  as 
in  most  other  things  it  will  generally  be  found  the  cheapest 
in  the  end  to  contract  for  the  work  with  someone  who  makes 
it  his  business  ;  nevertheless,  the  writer  has  known  the 
following  "home  made"  composition  to  have  been  used  with 
advantage  and  economy  where  a  large  surface  had  to  be 
covered. 

Clay 80  parts  by  weisrbt. 

Cow  duns 8       „  ,, 

Chop 2 

Cowhair 1       „  „ 

This  requires  grinding  in  a  mortar  mill,  the  necessary 
amount  of  water  being  added.  One  ton  wiil  cover  about 
100  sq.  ft.  2  ins.  thick. 

Whether  economy  would  result  in  any  case  from  the 
employment  of  such  a  composition  will  mainly  depend  on 
whether  the  clay  can  be  had  cheap.  Where,  as  in  the  case 
referred  to,  the  clay  costs  nothing,  it  is  clear  that  no  bought 
composition  can  compete  with  that  made  at  the  works. 

It  frequently  happens,  however,  that  one  wants  to  cover 
some  short  length  of  pipe  for  which  it  i-  impossible  to  send 
for  composition,  and  for  a  man  to  put  it  on  without  great 
extravagance.  It  will  occur  to  everybody  that  to  cover  such 
a  pipe  with  felt  would  be  the  cheapest  plan.  A  patent  hair 
felt  adopted  in  the  present  case  is  supplied  in  rolls  4  ins. 
wide  that  any  handy  man  with  ordinary  intelligence  can 
iv  apply.  First  a  layer  of  roofing-felt  is  put  on  the 
pipe,  this  being  a\-o  supplied  in  rolls  4  ins,  wide.  Then 
the  patent  hair-felt  is  laid  on,  and,  lastly,  another  layer  of 
roofing-felt,  that  forms  the  outer  covering.  A  good  coat  of 
tar  is  given  to  the  last  layer,  and  a  most  efficient  non- 
conducting cover  is  obtained  which  compares  favourably 
in  cost  with  the  better  cla'-s  of  compositions.  The  operation 
of  pipe  covering  when  damp  compositions  are  used  is 
performed  whilst    the  pipes   are   hot    and    under   steam.      If 

felt  be  used  the  pipes  might  be  covered  when  cold  if  desired, 

but    even  with    felt   the  work  will   be  better   done  when    the 
•  ire  hot,  as  it  will  bend  better. 

Another  provision  that  long  stretches  of  steam  pipe 
require  i-  that  tor  expansion.      Aj  <a-t    iron  when  heated  to 

212"  F.  expands  0# 001 1094  of  it-  length  at  82   I     or,  say, 

,,/,,,,,  it  i-,  char  that  when  under  steam  a  length  such  as  we 

bad  to  deal  v.  ith,  of  about   150  ft.,  required   attention  in  tbi 
The   caftan-ion    of    such    a   length   U    nearly  2  in-. 

the  freHng  and  boiling  tern]  alone. 

it  wi  ible  to  fix  the  two  cuds  souk;  provision  to  take 

up  the  expansion  was  indispensable,  and   the  most  obviom 
■  plain  sliding  telescopic  joint  with  a  stuffing-box  for 
packing.     We  had   seen,  however,  the  arrangement  of  a 
eopper-sypbon  joint  adopted  by  neighbours  of  our-   who 

II    of    their    experience    with    the    -\  pbon  joii.t 

tb.it  one  similar  was  adopted  (Fig.  4).     it   promises  well, 

I   trouble.       I  D     0  llj  improvement 
■which  would  make  tbi-  -\  pbon- joint  perfect   i-  thai 


it  should  lie  flat.  At  present  it  is  placed  upright,  and  con- 
sequently provision  has  to  be  made  for  draining  the  con- 
deneed  water  when  starting,  80  that  it  may  not  be  forced 
over  the  syphon  in  a  heavy  mass  and  do  damage. 

Had  the  writer  seen  .Mr.  Driffield's  paper  (this  Journal, 
Vol.  VI.  1H3)  in  time  he  questions  whether  the  present  boiler 
would  have  been  furnished  with  six  Galloway  tubes.  The 
difficulty  of  getting  about,  not  only  within  the  internal  flues, 
but  also  on  the  crowns  with  the  mouths  of  the  tubes  forming 

Fig.  I 


Copper  Expansion  Joint,  Bokk  3-in.  Diamktkh. 

regular  traps,  is  a  point  that  should  be  well   compensated 
for  by  some  advantage  of  an  undisputed  nature. 

Another  point  upon  which  opinions  vary  is  the  advantage 
of  the  exhaust  steam  injector.  The  objections  are  generally 
based  on  the  idea  that  the  return  into  the  boiler  of  con- 
densed water  from  steam  that  has  been  used  in  a  greasy 
cylinder  will  damage  the  boiler,  but  the  writer  has  not  yet 
found  anybody  who  had  met  with  the  accident.  What 
decided  the  matter  was  the  statement  of  the  representative 
of  the  makers  that  an  auxiliary  supply  of  live  steam 
passing  through  a  half-inch  pipe  was  necessary  if  the 
exhau-t  injector  were  required  to  lift  the  water  two  or 
three  feet.  On  learning  this,  it  was  decided  to  continue 
the  arrangement  that  had  answered  very  well  for  mam- 
years  of  rai-ing  the  temperature  of  the  feed  water  through 
a  plain  heater  into  which  the  exhaust  is  turned,  no  con- 
densed water  being  returned  into  the  boiler. 

In  connection  with  the  feeding  of  boilers  it  must  often 
be  desired  by  steam  users  that  there  were  some  automatic 
arrangement  so  that,  without  any  care  on  the  part  of  the 
attendant,  the  water  in  the  boiler  should  retain  its  proper 
working  level.  It  appeared  so  easy  to  apply  an  automatic 
valve  to  any  of  the  low-water  safety-valves  that  are  worked 
\>\  a  lever  that  the  writer  suggested  a  design  to  one  of  the 
makers  in  the  hope  that  bo  desirable  an  appliance  might 
be  put  in  the  market.  You  will  be  interested  in  the 
account  of  what  stands  in  the  way  of  its  success.  They 
say  :  "  We  experimented  some  time  ago  with  a  similar 
arrangement,  and  we  perfected  a  plan   for  automatically 

opening  a  valve  for  starting  a  feed  apparatus,  but  our 
ii  difficulty  was  in  obtaining  a  feed  apparatus  that 
would  start  without  any  coaxing,  -uch  as  is  the  case  with 
all  injectors  without  exception.  If,  at  tin  same  time,  a 
thoroughly  reliable  arrangement   could   be   designed   that 

would    be    positive    in    it-  starting,  then  suofa  a  combination 
WOnld    be  of    value;    but  so    long  as  it  is  an    injector,  or   the 

ordinary   feed   pump,  we  tear  -team  users  and  insurance 

Companies  would  not  take  it  op," 

\  the  great  thing  is  to  know  what  to  invent,  the  hint 
here    given  may  be  of  Service  towards  the  realisation  of  the 

idea. 

About  a  week  was  allowed  before  attempting  to  have 
high  steam  111  the  boiler  from  the  time  of  first  having  a 
fire    in    it,  but    this    has   avoided    any  important  'tacking  ol 

tb«  brickwork. 
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COBBBSPONDKNOB. 

Mr.  ]•!.  B.  S.witkii  writes : — During  tbc  discussion  on  a 
paper  by  Mr.  I?.  Dawson  before  the  Cleveland  Institution 
of  Engineers  at  Middlesborongh,  Mr.  Panton  of  Dorman, 
Long,  &  Co..  and  Mr.  Bagleyo!  tbe  the  Moor  Bteel  Works. 
Stockton,  both  acid  open  hearth  works,  spoke  most  highly 
of  the  steel.  In  fact,  Mr.  Bagley  is  reported  to  hare  said  : 
••  II,  bad  recently  been  working  some  of  the  steel  made 
From  Cleveland  white  iron,  and  found  it  very  satisfactory. 
It  stood  more  severe  tests  for  their  plates  than  they  had 
been  able  to  gel  with  their  own  acid  steel.  The  quality 
was  very  regular.  It  had  been  made  from  ordinary  white 
pig  treated  by  the  Saniter  process,  worked  on  a  basic 
hearth."  I  think  after  this  that  there  is  no  question  as  to 
its  suitability  for  making  boiler  plates. 

Mr.  .1.  M.  Gibson  (of  Buckley)  writes  : — Fire-bricks, 
2',  in.  thick,  called  London  bricks,  are  principally  used 
there,  and  at  the  cement  works  on  the  Medway  and  in 
Ireland.  These  Ave  stock,  and  are  8j  in.  x  4{  in.  x  2\  in. 
Another  size  is  'Jin.  x  4$  in.  x  2,V  in.  used  by  iron  works, 
gas  works,  chemical  works,  &e.  The  3  in.  bricks  are 
9  in.  x  4$  in.  x  3  in.  also  used  by  the  works  named  and 
by  contractors,  and  they  are  in  all  cases  superseding  the 
2|  in.  for  three  reasons  :— 

1st.  Because  they  make  fewer  joints, 

2nd.  Because  they  work  or  bond  with  common  bricks. 

3rd.  Because  a  bricklayer  will  do  more  work  with  them 
in  same  time  than  with  2j  in. 

The  following  analyses  of  our  bricks  may  be  thought  of 
interest  : — 


Marks. 


B.H.B. 

Brookhiil 
Blue. 


Flintshire 
White. 


Metalline. 


Silica 

Alumina 

Peroxide  of  iron 

Manganese  tetroxide  

Lime 

Magnesia 

Soda  

Potash  

Organic  matter  and  water 


73-25 

17-89 

6-91 

•to 

•41 
•30 

•so 

•83 
•11 


00-04 

32-10 

4-71 

'48 
•24 
•95 
1-4G 
•10 


100-112 


100*08 


68*01 

2.V95 

6*49 

•75 

•83 

•40 

Trace 

2-57 

•09 


100-09 


B.H.B.  are  the  best  for  boiler  setting,  although  some 
people  prefer  the  Flintshire  White  simply  because  they  have 
been  used  to  the  idea  that  a  fire-brick  must  be  white,  which 

is  an  error. 

We  have  adopted  grooves  in  the  seating-blocks  to  allow 
for  the  rivet  heads,  also  in  order  that  if  a  leak  takes  place 
it  can  be  easily  located,  and  until  it  is  the  water  can  get 
away,  and  so  prevent  corrosion  of  plate. 

Mr.  C  J.  STODDAnr  (Managing  Director  of  The  Park 
Gate  Works),  accompanied  the  specimens  of  basic  steel 
exhibited  with  the  following  letter  ;  — 

"  In  accordance  with  your  wish  we  have  sent  you  a  few 
samples  of  our  basic  steel,  made  by  the  Siemens-Martin 
process  from  which  you  will  see  that  it  is  well  adapted  for 
plates  of  every  description. 

"  The  samples  sent  have  all  been  bent  and  worked  cold, 

not  hot. 

"  As  you  are  no  doubt  aware  wc  also  make  plates  by  the 
Siemens-Martin  acid  process.  Our  plant  consists  of  four 
25  tons,  and  one  30  ton?  furnace,  with  a  weekly  output  of 
about  900  tons. 

"  We  are  sending  you  also  two  pieces  of  |-in.  plate,  which 
have  been  welded  and  bent  through  weld  cold  " 


Mr.  PbeDBBIOE  Sip  mi  ran  wrote  :— I  quite  endorse  your 
remarks  in  reference  to  the  application  of  basic  open-hearth 
steel  for  such  particular  purposes  as  boiler  plates,  &c. 
Certainly,  in  Germany  and  other  continental  countries,  this 
Steel  has  largely  been  adopted  in  the  manufacture  of  such 
plates,  which  has  in  many  cases  replaced  the  celebrated 
Lowmoor,  Howling,  and  other  Yorkshire  brands  of  iron.  If 
the  proper  skill  and  care  be  exercised,  I  see  no  reason  why 
the  open-hearth  steel  melting  furnace,  having  a  bed  com- 
posed of  basic  material,  should  not  turn  out  quite  as  good 
steel  from  pig-iron  made  from  phosphoric,  or  inferior  English 
iron  ores,  as  the  sand  lined  open  hearth  furnace  makes  from 
pig-iron  made  from  good  hematite  ores;  for  it.  still  has  the 
special  advantage  of  K'v'»g  sufficient  time  near  the  end  of 
the  operation  to  test  the  metal,  both  hot  and  cold,  and  also 
chemically  if  desired  ;  there  being  no  difficulty  in  main- 
taining the  required  heat  for  tapping  during  mij  length  •>(' 

tunc. 

In  the  future  there  is  no  doubt  the  Cleveland, 
Lincolnshire,  Northampton,  Scotch,  and  other  such 
ores  will  be  much  more  largely  employed  for  making  steel 
by  the  basic  process  than  is  tbc  case  at  present. 


The  following  samples  of  open-hearth  basic  steel  made  at 
the  Park  Gate  Works,  liotherham,  were  exhibited. 

(1.)  One  inch  round  bar  with  two  holes  1£  ins.  diameter 
drifted  in  it,  the  steel  at  the  sides  of  the  holes  being  reduced 
to  £  in.  thickness.  One  end  of  the  bar  was  bent  over  cold, 
nearly  closed  up.  The  perfect  solidity  and  freedom  from 
blow-holes  of  the  material  could  be  seen  where  the  bar 
had  been  skimmed  over  in  the  lathe  to  a  diameter  of  \%  in. 

(2.)  A  dish,  worked  cold,  from  plate  T'n  in.  thick,  having 
an  internal  diameter  of  4|  ins.  and  a  depth  of  2£  in. 

(3,  and  4.)  Two  specimens  of  plate  £  in.  thick,  bent 
over  cold  twice,  one  bend  being  at  right  angles  to  the  other, 
so  that  the  corner  where  the  two  bends  meet  is  most  severely 
tested. 

(5.)  A  piece  of  plate,    1  in.  thick,  bent  to  a  radius  of 

in. 

(6.)  A  piece  of  plate,  1  in.  thick,  which  having  been 
welded  was  bent  at  the  weld,  cold,  to  a  radius  of  £  in. 

(7.)  A  similar  piece,  1  in.  thick,  also  welded,  and  bent 
over  cold  to  a  radius  of  §  in. 

(8.)  Fancy  specimen,  comparable  in  shape  to  a  lady's 
hat.  This  was  made  from  a  plate  9£  ins.  x  9A  ins.  x  i  in. 
Dished  in  the  middle  4  ins.  diameter  by  lj  deep. 
Sixteen  -f^  holes  were  punched  in  a  circle  right  round  the 
specimen  near  the  edges,  and  four  similar  holes  were 
punched,  one  at  each  corner.  The  corners  of  the  plate 
having  been  bent  over  to  a  radius  of  about  ^  in.  the  corner 
holes  are  completely  distorted  and  opened  out,  forming  on 
the  outer  side  of  the  bend  an  oval  of  which  the  greater 
diameter  is  1  in.,  but  without  the  steel  having  cracked. 


i  i 


I 


in. 


(9.)  A  tensile  test,  orignally  yV  in.  plate 
10  ins.  tensile  resistance  28- 8  tons  per  sq.  in. 
23  per  cent. 

(10.)  A  tensile  test,  originally  £  in.  plate 
10  ins.,  tensile  resistance  28 '2  tons  per  sq.  in. 
2  J-5  per  cent. 

(11.)  A  tensile  test,  originally  £  in.  plate  x    li   >    10  in. 


Elongation 

x    1^  in.   x 
Elongation 


tensile   resistance 
per  cent. 


16  3  tons  per  sq.    in.     Elongation    30-0 


Discussion. 


Dr.  Clowes  said  he  would  like  to  know  the  nature  of 
the  glass  used  for  the  steam  gauge  shown,  which  was 
seriously  corroded  by  use.  Chemists  knew  that  different 
kinds  of  glass  were  differently  acted  upon  by  water  and 
solutions.  The  glass  bottles  used  for  the  storage  of  chemical 
liquids  required  to  be  carefully,  selected.  It  had  been  long 
known  that  water  acted  at  a  high  temperature  upon  glass ; 
he  was  surprised  that  there  had  been  no  action  noticeable 
in  the  central  part  of  the  steam-gauge. 

Mr.  Snnic  asked  if  in  the  construction  of  the  boiler  it 
had  a  double-riveted  flue,  and  whether  in  the  manufacture 
of  a  boiler,  in  the  drilling  of  holes,  they  had  taken  pre- 
caution  to  clear  away  the  "  burr."     If  any  accumulation 


Feb.  Js,  189.1.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


121 


of  the  "burr"  occurred  it  was  always  necessary  to  take 
the  boiler  to  pieces  to  rid  it  of  a  small  quantity  of  "  burr." 
Then,  with  regard  to  the  glass,  he  quite  agreed  with  Dr. 
Clowes  that  it  required  some  explanation  as  to  whether  it 
seemed  to  waste  only  in  connection  with  the  water  or  steain. 
lie  thought  that,  as  a  rule,  if  aglass  broke,  it  was  at  the  top 
that  it  occurred. 

Had  the  reader  of  the  paper  paid  any  regard  to  the  heat 
of  the  escaped  gases,  because  the  boiler  was  so  short  that  it 
could  hardly  absorb  all  the  heat.  Had  Mr.  Carulla  taken 
the  temperature  of  the  waste  gases  ?  It  seemed  to  him  that, 
in  using  the  boiler  he  would  lose  a  great  deal  of  heat,  and 
the  boiler  would  be  a  rather  expensive  one,  owing  to  its 
-.hort  length. 

The  Chairman  remarked  that  in  his  experience  this 
corrosion  was  most  erratic.  The  water  inside  the  glass 
was  practically  always  distilled  water  as  condensation  went 
on  in  the  steam  space.  The  Jena  glasses  now  being 
introduced  into  this  country  were  of  a  double  thickness  and 
for  some  purposes  were  safer  than  the  ordinary  ones.  There 
appears  to  be  no  entirely  satisfactory  explanation  of  this 
glass  corrosion  yet  put  forward. 

Mr.  Bebbidge  said  his  experience  of  glasses  was  that  they 
did  not  corrode  much.  He  had  seen  them  after  two  years' 
use  almost  as  good  as  new.  With  regard  to  the  oils  in  the 
wnter,  he  had  found  them  to  have  a  very  bad  effect  indeed. 
It  was  not  a  steel  boiler,  however,  but  an  iron  one,  and  he 
would  like  to  ask  whether  it  would  not  deteriorate  a  steel 
boiler.  Speaking  from  an  economical  point  of  view,  they 
had  to  lay  down  a  boiler  like  this  in  Staffordshire.  They 
selected  two  makers  of  repute  and  sent  them  approximate 
sizes,  asking  each  of  them  to  send  in  a  quotation.  He 
considered  he  got  his  boiler  25  per  cent,  cheaper  than  Mr. 
Carulla,  and  the  reputation  of  the  maker  was  sufficient  to 
ensure  a  good  boiler  being  supplied.  Of  course,  it  was  well 
to  have  everything  perfect,  but  if  they  got  the  proper  sizes 
and  supplied  full  particulars  they  could  not  do  much 
better. 

Mr.  Koss  said  that  the  boiler  seemed  altogether  of 
special  proportions  to  meet  special  conditions,  which 
somewhat  limited  the  range  of  criticism.  In  his  opinion  a 
boiler  of  the  proportions  shown  could  not  be  an  economical 
one.  Owing  to  its  extreme  shortness  the  gases  would 
probably  escape  at  much  too  high  a  temperature.  The 
number  of  Galloway  tubes  crowded  into  the  flues  was 
excessive,  and  would  probably  do  more  harm  than  good. 
The  author  had  been  well  advised  in  allowing  the  makers 
to  provide  the  fittings.  I'lain  fittings  of  good  construction 
as  a  rale  gave  good  results  and  little  trouble ;  while  those 
of  delicate  construction  and  undue  complication  of  parts 
were  to  be  avoided  where  a  boiler  was  under  the  care  of 
an  ordinary  stoker.  The  side  flues  in  the  setting  had  no 
doubt  gained  something  by  the  error  in  the  curved  blocks 
as  the  author  had  pointed  out. 

Mr.  Ward  said  that  upon  analysing  the  gas  from  their 
flues  they  found  a  tremendous  proportion  of  free  oxygen. 

He  would    like    to   a*k    a    question  with  regard  to  the  --tram 

injector.    They  had  three  boiler*  with  the  steam  injector 

and  others  with  the  Ordinary  feed  pump.  The  three  with 
the  im    injector   had    verj    seldom    any    hard    icale 

upon  them.      In  the  other  boilers  with  the  feed  pumps   they 

were  very  much  troubled  with  the  hard  scale,  could  anyone 

/est    an    explanation  ?       Will;    regard    to    the    expansion 

ot  steam  pipes, the  conclusion  they  had  come   to  was  that 

the  Simplest  plan  wa-  to  arrange  the  (.team  pipes  with  one 
or  two  right  angle  bends. 

Mr.  I:  II.  Hkwim  said  that  with  regard  to  the 
punching  ol  the  plate-    he  was  not  a    practical  boiler  maker, 

hut  he  thought  tie-  punching  of  tie-  hoi.  in  the  steel  plates 
would  he  detrimental  to  the  surrounding  steel  whether  done 

He  pr.  (cried  the  ipaCCS  to  he  drilled 
and  he  thought  the  drilled  om  I  weie  fetj  much  to  be 
preferred. 


Mr.  PENTECOST  asked  in  the  ease  of  covering  the  boiler 
with  non-conducting  bricks  and  forming  a  level  platform, 
whether  Mr.  Carulla  would  recommend  utilizing  the  room 
over  the  boiler  for  purposes  where  the  heat  would  he  useful. 
He  had  been  variously  advised  as  to  using  tint  space  over 
the  boilers  for  drying  purposes.  Possibly  Mr.  Carulla  or 
the  Chairman  would  say  whether  such  use  was  desirable 
or  not. 

Mr.  LANCASTER  asked  what  quantity  of  steam  or  coal 
Mr.  Carulla  had  fouud  of  most  advantage  in  getting  rid  of 
the  smoke. 

Dr.  Clowes  said  that  Mr.  Ward  had  suggested  that  the 
action  on  the  glass  surface  might  be  due  to  leakage  of 
steam.  That  particles  of  glass  could  probably  be  removed 
had  been  shown  by  Professor  Dewar,  who  fouud  that  in  a 
glass  vessel  in  which  a  very  perfect  vacuum  had  been 
produced,  matter  gradually  collected  which  was  apparently 
composed  of  particles  of  glass.  This  matter  was  deposited 
from  the  vacuum  when  the  glass  was  cooled  by  liquid 
oxygen.  He  thought  that  particles  of  glass  might 
therefore  be  removed  by  the  friction  caused  by  the  steam 
leaking  over  the  glass  surface.  He  wished  also  to  know 
what  was  the  nature  of  the  packing  used  as  a  non-conductor 
for  covering  the  boiler.  He  had  understood  that  slag 
wool  was  frequently-  used,  because  it  was  incombustible 
and  imperishable  ;  but  this  seems  to  have  been  replaced  by 
the  hair  coating  of  which  Mr.  Carulla  had  brought  a 
specimen.  Was  the  slag  wool  inferior  as  a  non-conductor 
to  this  latter  foim  of  material  ? 

The  Chairman  said  the  title  of  Mr.  Carulla's  paper  did 
not  enable  one  to  know  what  to  expect,  and  its  drift 
appeared  to  be  rather  in  the  direction  of  mechanical  engi- 
neering. Up  till  now  the  use  of  electrical  power  had 
largely  increased,  instead  of  decreasing,  the  number  of 
steain  boilers.  Gas-engines  used  a  fuel  more  perfect  than 
coal,  and  by  avoiding  one  cycle  or  conversion  should  give 
more  economical  results  than  steam-engines.  It  was  cow 
22  years  since  Mr.  Daniel  Adamson  made  his  first  steel 
boiler.  There  was  no  doubt  that  by  consulting  the 
engineer  of  a  respectable  boiler  insurance  company  a 
satisfactory  boiler  specificatio'n  could  always  be  obtained. 
The  size  of  Mr.  Carulla's  boiler  had  apparently  been  fixed 
by  the  space  available.  The  usual  method  was  to  decide 
how  much  water  was  to  be  evaporated  per  hour,  then, 
assuming  one  pound  of  coal  to  evaporate  8  or  10  lbs.  of 
water,  the  coal  consumption  was  determined.  Varying 
with  the  draught,  the  consumption  of  coal  might  be  from 
15  to  20  lbs.  per  square  foot  of  grate  per  hour,  and  this 
fixed  the  area  of  the  grate.  As  a  stoker  could  not  con- 
veniently work  a  grate  more  than  6  feet  long,  the  area  of 
the  grate  practically  determined  its  breadth,  and  the 
breadth  of  the  grate  is  an  equivalent  to  the  diameter  of 
the  flue;  then  in  Lancashire  and  Cornish  boilers  the 
diameter  ol  the  boiler  became  fixed.  The  only  other 
dimension  was  then  the  length  of  the  boiler,  and  this  was 
deduced  from  the  heating  surface,  which  usually  need  not 
be  more  than  1  ',  square  feet  per  pound  of  coal  burnt  per 
hour,  and  in  most  cases  it  was  not  necessary  to  allow  more 
than  2  Square  feet.  This  was  the  only  practical  way  of 
determining  general  dimensions  of  a  boiler.  Exhaust 
injectors  i  ad  caused  trouble  in  the  London  district,  where 
the  water  was  heavily  charged  with  carbonate  of  lime,  but 
where  pipes  were  judiciously  arranged  the  trouble  dis- 
appeared. Faii-bairn's  rule  was  admirable  in  this  way,  hut 
modi  in  practice  required  certain  modifications  which  made 

il  more  practical.  Boiler  plates  would  no  doubt  he 
eventually  rolled  in  continuous  rings,  thus  abolishing 
■  led  longitudinal  seams.  Hollow  fire-bars  had  been 
r<  f<  rred  to,  but,  in  his  experience,  more  work  could  be  got 
out   of  a    boiler   with    plain    liars,      lie    had   exported    large 

numbers  id'  blue  fire  bricks,  and  believed  his  clients  had 
got   better  value  than  if  white  ones  bad  been  sent.    They 

had  always    been    repotted    on    favourably,      lie    had    found 

slag  wool,  when  need  as  a  non-conducting  covering,  dis- 
integrate or  become  powdery  after  a  somewhat  short  period 
of  use.  if  ban  felt  became  ivef  when  on  a  hoi  steam-pipe 
the  smell  was  frequently  v<  ry  offensive!    Automatic  feeding 
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arrangements  had  been  tried  b)  the  dozen;  but  ■ 
supposing  one  t'>  work  perfectly  without  repairs  <>r  sticking 
foi  LO  years,  it  did  not  relieve  the  man  in  charge  from 
looking  t<>  his  water-level  every  LO  minutes.  The  horse- 
sliii.  expansion  pipe,  when  placed  vertically,  was  distinctly 
:i  source  of  danger  owing  to  the  possibility  of  water 
bammei . 

Mr.  (  Mm  i  i  \  expressed  his  thanks  to  the  Chairman  for 
having  answered  bo  manj  of  the  questions  in  a  manner  so 
much  more  :il>K-  than  he  could  have  done,  and  also  for  bo 
kindly  supplementing  the  Bubject  matter  of  the  paper  with 
a  valuable  record  from  actual  personal  experience.  Answer- 
ing tii-t  th(  question  put  by  Dr.  (  Lowes,  he  regretted  he 
could  not  state  the  composition  of  the  glass  that  had  been 
shown  with  the  corroded  ends.  lie  should  think  that 
various  kinds  of  glass  were  in  us.  for  water  gauges,  judging 
by  the  different  experience  of  bo  manj  ol  the  speakers  in 
regard  t>>  corrosion.  Each  end  of  the  gauge  glass  would  of 
course  be  a  certain  short  distance  beyond  the  packing  when 
in  place,  and  this  was  formed  of  the  ordinary  india-rubber 
rings  used  generally  for  the  purpose.  Unless  this  rubber 
contained  tluorie.  acid  he  could  hardly  regard  the  action  to 
have  proceeded  from  that  source. 

Dr.  Clowes  here  stated  that  India  rubber  covered  copper 
wire  would  sometimes  show  corrosion,  but  this  was  due  to 
the  presence  of  IIC1  in  the  rubber. 

Mr.  Carulla,  replying  to  the  other  questions,  said  that  the 
specification  had  the  following  clause  regarding  what  had 
to  be  done  to  the  rivet  holes  after  drilling,  viz.  :--"The 
holes  are  to  be  afterwards  slightly  countersunk  under  the 
rivet  heads,  and  the  burr  cleaned  off  between  the  plate*. 
If  from  any  cause  they  are  at  all  unfair  when  the  plates  are 
drawn  up  together  for  riveting,  they  are  to  be  rimered  per- 
fectly true  before  riveting.''  The  boiler  was  inspected  four 
times  during  construction  at  the  maker's  works,  and  certifi- 
cates had  been  received  from  the  insurance  company  stating 
that  the  work  was  being  done  according  to  agreement. 

In  regard  to  the  escaping  gases  he  had  not  actually  tested 
the  temperature  at  the  chimney,  but  he  would  say  they 
were  certainly  hot.  It  was  in  anticipation  of  this  state  of 
things  that  a  drying  hearth  had  been  constructed  over  the 
outermost  flue.  This  enabled  a  great  part  of  the  heat  to  be 
utilised  that  would  otherwise  go  to  waste.  In  some  trades 
a  room  over  the  boiler,  on  the  level  floor,  would  no  doubt, 
as  had  been  suggested,  be  very  useful,  but  in  this  case  it 
was  not  of  easy  application.  In  reply  to  Mr.  Berridge  he 
would  say  that  the  boiler  that  had  been  fed  with  oily  and 
greasy  water  would  certainly  be  an  iron  one,  as  it  was  put 
down  in  1860. 

The  Chairman:  And  would  be  -worked  at  a  low 
pressure  ? 

Mr.  Caboxia  :  Presumably  so.  He  regretted  he  could 
not  give  the  name  of  the  engineers  from  whom  he  received 
that  interesting  information,  as  he  had  not  yet  had  a  reply 
to  the  question  whether  they  would  permit  their  name  to  be 
used.  In  regard  to  the  remarks  of  one  of  the  speakers,  he 
wished  to  say  that  after  hearing  them  he  had  become  quite 
reconciled  to  the  presence  of  the  Galloway  tubes  in  the 
boiler.  It  was  clear  that  if  the  gases  went  through  the 
boiler  too  rapidly,  because  of  its  short  length,  and  the 
Galloway  tubes  on  the  other  hand  retarded  the  draught, 
they  were  just  the  thing  needed,  and  the  one  evil  was  the 
antidote  to  the  other.  He  quite  agreed  with  Mr.  Hewett 
that  drilled  holes  were  preferable  to  punched  holes,  his  con- 
tention being  simply  that  punching  afforded  a  test  that 
drilling  could  not  provide.  He  was  unable  to  give  any 
explanation  of  the  interesting  experience  related  by  one 
of  the  speakers,  that  no  scale  was  formed  in  a  boiler  fed  by 
a  live  steam  injector,  whereas  another,  under  exactly 
similar  conditions,  but  fed  by  a  pump,  formed  scale. 

In  answer  to  the  Chairman,  he  would  say  that  what  had 
fixed  the  dimensions  of  the  boiler  was  really  the  size  of  the 
space  at  command.  Every  inch  that  it  had  been  possible 
to  give  had  been  devoted  to  it.  They  might  notice  that  the 
back  flue  was  shown  24  inches  wide  on  the  original  drawing. 
Mr.  Edwin  Danks  was  asked  whether  he  would  allow  thi- 


flue  to  be  made  12  inches,  and  he  6trougly  objected.  1 1 <• 
allowed  it.  however,  to  be  made  \x  inches  wide,  and  they 
gladly  took  this  six  inches,  insignificant  though  it  might 
seem.  As  regards  (he  price  of  mountings  and  fittings  lie 
would  not  sa\  that  one  did  not  get  value  for  money,  only 
that  they  were  costly  by  comparison  with  the  simple 
appliances  that  were  made  to  do  duty  in  former  timi 

Since  the  date  of  the  meeting  Mr.  Carulla  lias  had  a  reply 
from  Messrs.  Walker,  Baton,  &  Co.,  of  Sheffield,  whose 
remarkable  experience  a\  ith  feed  water  containing  g 
and  oil,  was  given  in  the  paper.  They  add,  however,  that 
although  no  damage  occurred  in  the  case  related,  they 
consider  it  advisable  to  keep  the  grease  out  of  the  boiler 
whencv  r  possible,  and  only  give  the  instance  referred  to  as 
purely  their  own  personal  experience.  Mr.  Carulla  would 
also  add,  in  reply  to  one  of  the  questions  which  escaped  him 
at  the  time,  that  the  circular  seams  of  the  new  steel  boiler 
described  in  the  papers  are  single  riveted  and  the  longitu- 
dinal seams  are  butt  jointed  and  double  riveted. 
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sent  to  the  Local  Secretary.    

SESSION  1894-95. 
March  tth : — 
Mr.  Carlton  B.  Heal  and  Mr.  H.  R.  Procter,  F.I.C.     "The 
Examination  of  used  Chrome  Tanning  Liquors." 

April  1st  :— 
Prof.  Hummel  and  Mr.  W.  M.  Gardner,  F.C.S.    "  The  ChrominK 

of  WooL    Part  IV." 
Mr.  A.  G.  Perkin,  F.R.S.E.,and  Prof.  Hummel.    "The  Tinc- 
torial Properties  of  some  Indian  Dyestuffs." 


Meeting  held  on  ith  February,  189o,  at  the  Queen's 
Hotel,  Leeds. 


Ml!.  C.  Y.  TETLEY    IN    THE    CH  MR. 


ON  A   MODIFIED  FORM  OF  TINTOMETER  OK 
COLORLMETEE. 

BT    H.    R.    PROCTER,    F.r.C. 

While  the  tintometer  of  Lovibond  must  be  recognised  as 
a  most  valuable  instrument  for  the  estimation  of  colour  for 
technical  and  even  for  some  scientific  purposes,  and,  indeed 
is  a^  yet  the  only  instrument  by  which  it  is  practicable  in 
ordinary  laboratories  to  measure  colour  numerically,  and  to 
reproduce  it  at  any  future  time,  it  must  be  admitted  that 
there  are  many  points  about  it  which  are  unsatisfactory, 
both  from  the  scientific  and  the  practical  side,  as  indeed  is 
inevitable  from  the  intrinsic  difficulty  of  the  problem  which 
its  inventor  has  set  himself  to  solve;  and,  therefore,  even 
small  suggestions  of  improvement  like  the  present  may 
claim  their  justification. 
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The  modification  which  I  bring  before  you  to-night  is  the 
outcome  of  experiments  of  which  the  practical  results  are 
detailed  in  another  paper,  And  merely  aims  sit  making  the 
matching  of  the  colours  easier  and  more  exact,  without 
attempting  to  touch  the  difficulties  which  are  involved  in 
the  principles  of  the  instrument,  and  on  which  I  purpose  to 
allow  myself  a  few  words  of  comment  in  the  concluding 
portion  of  the  paper. 

In  the  original  instrument  of  Mr.  Lovibond,  no  optical 
means  are  employed  to  bring  the  two  colour-patches  which 
are  to  be  compared  into  juxtaposition,  and  they  are  there- 
fore separated  by  a  broad  black  band.  It  may  be  argued 
that  this  separation  lessens  the  danger  of  interference  from 
physiological  effects  of  complementary  colours,  but  as  the 
two  colours  should  be  exactly  similar  at  the  conclusion  of 
the  experiment,  this  need  hardly  be-  provided  against, 
while  it  can  scarcely  be  argued  that  comparison  by  the  eye 
of  rather  widely  separated  fields  of  colour  is  so  exact  a  test 
of    equality,   as    the   complete    disappearance    of    division 


between  them  after  the  manner  of  the  grease-spot  photo- 
meter, Even  with  a  trained  eye,  and  the,  utmost  colour- 
sensitiveness,  it  may  be  pointed  out  that  the  different 
sensitiveness  of  different  portions  of  the  retina,  which  is 
pointed  out  by  A  buoy  (Colour  Measurement  and  Mixture, 
page  I  17)  is  much  more  likely  to  interfere  when  the  colours 
are  separated  than  when  they  are  in  actual  contact,  01  one 
is  surrounded  by  the  other. 

The  construction  of  the  apparatus  is  obvious  from  the 
diagram,  where  A,  and  A.,  are  silvered  glass  reflectors  placed 
diagonally  to  the  beams  of  light  to  be  compared.  From 
the  back  of  A.,  a  portion  of  the  silvering  is  removed  in  any 
appropriate  form,  as  for  instance  that  of  a  small  disc,  star, 
or  parallel  hands,  through  which  the  second  beam  of  light 
reflected  from  A,  is  visible.  When  the  two  beams  are 
accurately  of  the  same  intensity  and  colour,  the  unsilvered 
spot  disappears,  the  light  reflected  being  precisely  equal  to 
that  transmitted.  It  might  be  supposed  that  the  light  from 
A  would  be    somewhat  lessened  by  having  to  pass  through 
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the  glass  of  both  mirrors,  but  if  the  glass  is  colourless  no 
difference  is  appreciable,  the  loss  of  beam  1  by  reflection 
backwards  from  the  surfaces  of  A.,  being  precisely 
compensated  by  the  portion  of  beam  2,  reflected  forwards 
from  the  unsilvered  glass.  If  the  glass  of  the  mirrors  is 
green,  a  slight  and  almost  inappreciable  difference  of  colour 
is  introduced,  which  may  be  measured  in  terms  of  the 
tintometer    ;  'id  allowed  for,  or  compensated   by  the 

addition    of  8    green    glass    in    the    path   of   beam    1.    and    a 
Colourless  one    to  compensate;  reflection!  in  that  of    beam  2  : 
/>,  is  a  cell  for  liquids,  and  // ,  a    rack   to  hold  glasses   as  in 
the  ordinary  tintometer  (sir  this  Journal,  VII.,  424). 
The  experimental  apparatus  is  sr,  constructed   that  it  can 

either  be  used  like  the  tintometer,  horizontally,  or  slightly 
inclined  downwards,  with  glass-sided  cells  for  liquids,  or 
vertically  with  Nessler  cylinders  and  standard  colour 
solutions,  in  the  latter  case  it  is  convenient  to  have  i  ne  oi 
both  the  cylinders  tubulated  and  connected  by  india-rubber 
tubes  with  moveable  reservoirs,  so  that  the  level  of  the 
liquid  can  be  varied  in  the  cylinders  at   will,  as  in  Wolffs 

colorimeter.        In    this    wa\    any    known    colour    existing    ill 

solution  in  a  Mate  of  pmity  can  be  at  once  quantitively 

determined  bj  comparing  it  with  a  similar  standard  solution 

of  known  strength.     It  may  also  be  possible  to  standardise 

colour  solutions  by  comparison   with  Lovibond's  glasses,  so 

that   results  ear.    be  expressed    in  terms   of  the  tintometer 

scale,  and  slight  difference?  in  tint  can  be  compensated  and 

ured  by  the  use  oi 

At  (',  in  the  diagram  is  a  slot  which  is  intended  for  the 

reception  of  coloured   glasses,  which  sometimes  facilitate 

matchii  ■  aguish    colours  which    though 

similar   in    r<   nltanl    tint,  are  mad'-  ap  of  dill. nut  com- 

poni    ■        a t  I),  a  '  of  about  12  inches  focal 

conveniently   used    as   an    eyepiece,  but    is  not 

tiy  necessary.      By  placing   an    adjustable  ^lii  in  the 


slot  G,  and  substituting  n  direct  vision  prism  for  the  sim- 
ple eyepiece,  the  absorption  spectra  of  liquids  can  be 
observed  and  measured,  as  in  the  spectum  colorimeter  of 
Kriiss,  ("  Kolorimetrie  und  quantitative  Spectralanalyse," 
p.  121)  or  the  earlier,  and  very  similar  instrument  of 
Mr.  Patterson,  [this  Jour.  IX.,  36].  Spectroscopic  ex- 
amination frequently  throws  much  light  on  the  variations 
of  apparently  similar  colours,  :ls  seen  under  different 
lights  or  by  different  observers,  or  with  varying  thicknesses 
of  absorbing  medium. 

The  source  of  light  found  most  convenient  and  reliable 
for  general  purposes  is  that  indicated  by  Mr.  Lovibond 
for  use  with  the  tintometer,  viz.,  a  sheet  of  uniform  opal 
glass,  evenly  illuminated  by  good  davlight.  The  direct 
light  of  a  white  cloudy  sky  will  also  give  correct  results, 
but  is  somewhat  uncertain;  and  no  satisfactory  results 
are  to  be  obtained  in  general  colour  matching  by  any 
artificial  light  except  the  electric;  though  no  doubt  those 

obtained  by  other  lights  would  be  comparable  with  others 
got  under  similar  conditions. 

It    is   obvious    that     tli«     difficulties    I    have  attempted   to 

overcome  in  the  instrument  just  described  are  rather  those 
of  detail    than  of  genera]    principle,  and    it  may  perhaps 

help  the  discussion  ,,f  t|„.  subject  if  I  point  out  others 
which,  in  my  opinion,  will  have  to  1  »«■  met  in  working 
OUt  a  reallj  satisfactory  system  of  colour  measurement 
adapted  to  laboratory  use. 

That  the  Lovibond  scale  is  an  arlilicial  one  is  a  matter 
Of   little   moment,  il   from    its   nature  it    can   be   expressed  in 

terms  of  natural    constants   by  calculation,  but  from   the 

impurity    of  the   colours   employed    as    standards    Ibis   would 

necessarily  be  very  difficult.  The  grading  and  adjustment 
oi  the  glasses  themselves  has  been  carried  to  a  degree  of 
perfection  hj  the  inventor  which  leaves  little  to  be  desired, 
and  then     , ,  M1    ,,,,  reason  to  doubt   their  permanency  or 
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the  possibility  of  at  anj  time  reproducing  them,  which 
are  both  matters  of  prime  importance.  ' 1 1 1 « -  principle  of 
measuring  the  absortive  power  of  bodies  by  standards  of 
absorption,  in  place  of  deducing  it  from  measurements 
of  luminosity  Beems  :i  sound  one,  since  in  by  far  the 
larger  number  of  oases,  it  is  the  absorptive  power  of 
colouring  matters  which  we  wish  to  know,  and  its 
direct  measurement  in  terms  of  absorption  greatly 
simplifies  the  calculation.  Thus  while  the  percentage  <>f 
colouring  matter  van.-  in  direct  proportion  to  the  thick- 
ness of  the  absorbing  layer,  and  (with  certain  limitation-), 
to  the  concentration  of  the  solution,  and  to  the  number 
of  tintometer  glasses  employed  to  match  it,  it  is  propor- 
tional to  the  -  logarithm  of  the  transmitted  light,  which 
is  certainly  D  less  convenient  quantity  for  arithmetical 
purposes. 

The  great  inherent  difficulty  of  all  forms  of  colour 
measurement  lies  in  the  fact  that  colour  is  not  a  simple 
physical  quantity  like  weight  or  temperature,  but  a 
physiological  effect  which  varies  with  individual  peculiari- 
ties; and  hears  no  very  simple  relation  to  the  physical 
causes  which  produce  it.  While  to  the  physicist,  all 
ordinary  coloured  light  is  a  mixture  of  light-waves  of 
every  imaginable  wave-length  in  very  varied  proportions, 
it  is  believed  that  the  eye  has    only  three  primary  colour 

sations,  and  estimates  all  colour  in  terms  of  varying 
proportions  of  the  three.  Hence  the  physiological  form  of 
statement  (if  I  may  use  the  expression)  is  much  simpler 
than  the  physical,  since  it  can  be  expressed  by  three  num- 
bers, while  the  physical  facts  arc  so  complex  that  they  might 
perhaps  he  graphically,  hut  not  numerically  expressed  in  any- 
practicable  form.  On  the  other  hand  the  difficulty  arise- 
that  the  physiological  summation  is  in  some  sense  au 
arbitrary  one":  and  that,  though  to  the  eye,  n  perfect  match 
can  be  made  between  a  mixture  of  yellow  and  white  light, 
and  one  of  green  and  red,  the  constituents  of  the  two 
matched  colours  are  physically  different,  and  are  affected 
differently  by  differences  in  the  light,  or  in  the  eye.  Thus 
it  happens  that  two  colours  may  match  perfectly  by  day- 
light, and  appear  quite  different  by  gaslight,  or  may  be 
indistinguishable  by  one  observer  and  distinct  to  another. 

To  these  difficulties,  not  only  the  tintometer,  but  Captain 
Abney's  method  of  referring  colours  to  their  dominant  ray 
in  the  spectrum  are  equally  liable,  but  in  the  case  of  the 
tintometer,  they  are  considerably  increased  by  the  low 
degree  of  purity  of  the  standard  colours  employed. 
Theoreticallv,  the  standard  colours  should  be  (1)  a  pure 
yellow,  which  would  absorO  the  blue  and  violet  rays  only, 
passing  red,  yellow,  and  green  :  (2)  a  red  absorbing  green 
blue,  and  yellow,  and  passing  red  and  violet ;  and  (3)  pure 
blue,  absorbing  red  and  orange,  and  passing  green,  blue, 
and  violet.  These  would  approximately  absorb  the  same 
rays  as  affect  the  three  sets  of  colour  sensations  of  the  eye. 
It  is  further  important  they  should  uniformity  absorb  the 
whole  of  the  centre  of  the  spectral  region  they  stop  out, 
shading  off  gradually  to  each  side  of  it,  as  does  the  perceptive 
power  of  the  eye.  The  yellow  glass  of  the  tintometer  fairly 
fulfils  these  conditions,  but  the  blue  aud  red  glasses  fail, 
not  so  much  by  being  wrong  in  their  average  tint,  as  because 
their  absorbtion  is  very  selective,  the  blue  glass  transmitting 
bands  of  red,  and  the  red  glass  bands  of  green,  as  will  be 
at  once  seen  on  examination  with  a  spectroscope.  This  not 
onlv  diminishes  the  brightness  of  the  colours  produced  by 
mixture,  but  alters  the  whole  character  of  the  light  as  it 
varies  iu  intensity  and  source.  Thus,  by  lamplight  which 
is  rich  in  red  rays,  strong  shades  of  the  cobalt  blue  become 
deep  red,  and  this  is  one  of  the  sources  of  difficulty  in 
matching  by  varying  light.  On  the  other  hand  it  may 
probablv  be  urged  that  these  difficulties  cannot  be  wholly 
overcome,  that  the  glasses  are  the  best  attainable,  and  that 
glass  has  great  advantages  over  any  other  medium  in 
permanency  and  convenience.  From  what  Mr.  Lovibond 
tells  me  it  "is  certain  that  he  has  taken  great  pains  in  this 
direction. 

One  practical  point  to  which  I  would  direct  attention  is 
the  advantage  in  matching  which  the  use  of  actual  neutral 
tint  glasses  to  measure  Mfwsk  would  afford  in  place  of  that 
of  the  complementary  colour.  The  final  match  would  be 
equally  accurate  iu  either  case,  but  whereas  the  introduction 


of  the  complementary  colour  alters  the  relation  of  both  the 
other  components,  that  of  black  would  dull  the  colour  merely. 
It  i-,  however,  vet  \  difficult,  if  not  impossible  to  prepare  a 
neutral  tint  glass  w  Inch  will  correspond  at  varying  intensities 
with  the  black  produced  by  the  combination  of  equal  values 
of  the  three  coloured  glasses,  and  it  would  be  perhaps 
easier  to  introduce  simultaneously  equal  quantities  of  the 
three  colours.     I  would  suggest  as  a  means  of  accomplishing 

this,  the  arrangement  of  the  decimal  divisions  of  the  colour 
units  round  three  di-cs  rotating  on  a  common  centre.  Uy 
rotating  these  Bingly,  successive  decimals  of  colour  would 
be  added  or  Bub&tracted,  while  their  simultaneous  rotation 
would  vary  black  only.  A  rough  match  would  first  be 
obtained  by  the  unit  glasses  in  the  ordinary  way. 

I  >I-.  D88TON. 

Mr.  Lovibond  said  that  he  objected  to  the  use  of  any 
arrangement  for  reflecting  the  light  which  ha-  passed 
through  the  solution  or  coloured  glasses,  because  the  re- 
flection apparently  altered  the  colour  tb  some  extent,  and  a 
match  made  with  the  use  of  reflectors  would  not  be  a  match 
without  their  use.  It  was  also  more  difficult  to  judge  of  the 
similarity  of  two  colours  unless  they  occupied  spaces  of  the 
-ame  form  and  size.  Though  it  was  undoubtedly  an  ad- 
vantage that  the  two  things  to  be  matched  should  be  brought 
into  close  juxtaposition,  yet  he  thought  that  much  of  this 
advantage  was  sacrificed  by  the  necessity  of  using  some 
kind  of  reflector.  Discs  for  holding  the  coloured  glasses 
would  require  to  be  inconveniently  large  if  they  were  to 
contain  all  the  different  glasses. 

Mr.  IJaw -iin  asked  what  degree  of  accuracy  could  be 
obtained  with  Mr.  Procter's  in-trument. 

Mr.  Richardson  asked  whether  the  instrument  avoided 
a  difficulty  which  occurred  with  Lovibond's  instrument, 
namely,  if  one  took  a  layer  1  inch  thick  of  a  solution  of 
potassium  dichromate,  and  then  a  layer  2  inches  thick  of 
the  same  concentration,  the  colour  measured  in  Lovibond 
glasses  was  not  necessarily  twice  as  deep,  as  Mr.  Lovibond 
showed  that  every  colour  had  specific  curves  of  density  in 
solution. 

Mr.  PnoCTEHjin  reply,  said  that  there  was  a  certain  amount 
of  force  in  Mr.  Lovibond's  objection  to  reflectors,  because 
if  the  light  passing  through  one  of  the  two  things  the  colours 
of  which  were  being  compared,  were  polarised  in  a  different 
plane  from  the  light  passing  through  the  other,  their  in- 
tensities would  be  differently  affected  by  the  reflection. 
With  regard  to  the  discs  for  holding  the  coloured  glasses  he 
only  proposed  to  use  them  to  facilitate  the  accurate  matching 
after  a  rough  match  had  been  obtained,  as  in  his  experience 
it  was  the  final  accurate  adjustment  which  took  so  much 
time.  In  reply  to  Mr.  Rawson  he  found  it  somewhat  easier 
to  make  a  match  with  the  instrument  described  than  with 
the  Lovibond  instrument.  The  difficulty  mentioned  by  Mr. 
Richardson  was  iu  the  nature  of  the  thing,  and  could  not  be 
avoided  by  any  colour-measuring  instrument,  however 
perfect. 
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THE  ESTIMATION  AND  NUMERICAL  EXPRESSION 
OF  COLOUR  IN  TANNING  MATERIALS. 

UY  J.  GORDON   PAHKEH,  PH.D.,  A>1>  II.  E.    rROCTElt,   F.I.C. 

There  has  been  a  long-felt  want  in  the  leather  industry  for 
a  simple  and  accurate  method  of  measuring  the  amount  of 
colouring  matter  contained  in  tanning  material-  and  extracts. 
The  only  method  which  up  to  the  present  has  been  applied 
is  that  devised  by  Dr.  Hellon,  of  Whitehaven,  who  makes 
up  a  sample  liquor,  containing  exactly  |  per  cent,  of  tannin 
in  bottles  of  uniform  size.  By  placing  two  such  examples 
side  by  side  towards  the  light,  it  is  therefore  easy  roughly 
to  see  the  colour  and  to  determine  which  contained  the  least 
coloring  matter,  but  hitherto  no  method  has  been  used  for 
measuring  and  registering  the  colour  numerically. 
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The  importance  of  this  was  recently  forcibly  brought 
home  to  the  authors,  by  a  dispute  which  arose  between  a 
large  firm  of  tanners  and  a  manufacturer  of  Oakwood  Extract. 

A  contract  was  drawn  up,  by  which  the  extract  manu- 
facturer was  to  deliver  a  certain  number  of  barrels  of  ex- 
tract at  fixed  intervals,  equal  in  strength  and  colour  to  the 
sample  received  by  the  tanner  and  analysed  by  a  competent 
chemist.  All  went  well  for  some  months,  until  the  tanner 
noticed  that  his  leather  was  not  so  good  a  colour  as  formerly, 
he  therefore  suspected  the  extract,  and  sent  a  sample  to  the 
same  chemist  for  analysis.  It  was  found  to  be  approximately 
up  to  sample  as  regards  strength,  but  the  chemist  reported 
that  the  colour  was  much  darker.  A  claim  was  therefore 
made  by  the  tanner,  and  two  specialists  on  tanning  materials 
were  called  in  to  settle  matters.  They  both  found  that  the 
extract  had  gone;  down  very  slightty  in  strength,  and  declared 
the  colour  to  be  dark,  but  as  no  method  was  known  for 
measuring  the  same  and  no  register  was  kept  of  that  of  the 
original  sample  other  than  the  bottle  of  the  i  per  cent,  liquor, 
which  in  the  interval  had  probably  changed,  the  tanner  got 
but  little  satisfaction  from  the  manufacturer,  though  the 
injury  of  colour  to  his  liquors  and  the  resulting  leather  caused 
him  a  loss  of  several  hundreds  of  pounds. 

It  was  therefore  with  the  object  of  devising  some  method 
as  simple  as  possible  to  measure  the  colour  contained  in 
solutions  of  different  tanning  materials  of  a  uniform  strength, 
and  register  the  same,  that  the  authors  undertook  this  work. 
At  the  same  time  it  was  proposed  to  tan  a  small  piece  of 
some  skin  in  as  short  a  time  as  possible,  and  to  devise  a 
laboratory  method  of  preserving  the  skin  to  be  used,  and  of 
freeing  it  from  all  foreign  substances  which  might  affect  the 
colour,  leaving  it  in  a  definite  and  uniform  condition.  It 
was  intended  at  the  outset  also  to  measure  the  colour  im- 
parted to  the  leather  thus  tanned,  but  by  reason  of  the 
unevenness  of  the  surface  of  the  leather  this  was  abandoned. 

In  order  to  accomplish  the  first  part  of  our  task,  viz., 
that  of  measuring  the  amount  of  colouring  matter  contained  in 
solutions  of  tannin  of  a  uniform  strength,  it  was  decided 
to  use  Lovibond's  tintometer.  This  instrument  com- 
mends itself  on  account  of  its  simplicity,  and  though  the 
shades  of  the  standard  glasses  are  purely  arbitrary,  they  still 
afford  an  easy  and  accurate  method  of  matching  any  solu- 
tion of  tanning  matter  and  of  expressing  its  colour  numeri- 
cally. Experiments  were  therefore  made  with  solutions  of 
various  tanning  extracts  of  different  strengths,  and  it  was 
found  that  these  could  be  accurately  matched  by  a  combina- 
tion of  the  three  standard  coloured  glares — red,  yellow,  and 
blue  in  varying  proportions.  It  was  further  found  that  the 
colour  varied  as  the  strength  of  the  solution  and  the  thickness 
of  the  cell  in  which  it  was  measured.  Thus,  whether  a  '. 
per  cent,  solution  was  measured  in  a  1-in.  cell,  or  a  1  per 
cent,  solution  in  a  \-\i\.  cell,  the  results  were  practically  the 
same. 

'J  he  most  convenient  strength  for  working  with  was 
found  to  li>-  usually  \  per  cent,  solution,  measured   in  a 

D.  cell,  but  for  solutions  of  sumac  this  was  found  to  he 
too  weak,  and  for  hemlock  extracts  and  materials  rich  in 
colour,  on  the  other  hand,  a  weaker  solution  was  preferable. 
In  most  cases,  the  solution  used  in  an  analysis  for  tanning, 
usually  containing  about  )  per  cent,  of  tanning  matter,  may 
be  used,  and  the  results  calculated  as  \  per  cent,  or  1  per 
cent.  Solution  at  will. 

The  following  method  is  adopted  in  the  COM  of   a  tanning 

extract.    Th«  proper  quantity  of  the  extract  is  into 

a  500  cc.  flask  (the  quantity  calculated  according  to 
analy-e-j  and  made  up  to  500  cc.  with  distilled  water 
as  near  boiling  a-  possible  (about  a  grm.  of  phenol 
having  been  previously  added  to  prevent  fermentation  and 
consequent  change  of  colour).     The  solution  is  allowed  to 

cool    and    is   then    carefully    filtered  ;     the    filtrate    miht    be 

perfectly  cleat  or  accurate  measurements  cannot  be  made. 
It    this  cannot   be    accomplished    by  ordinary  means   the 

addition    of   B   small   quantity  of   kaolin    is    often    beneficial 

and  has  do  appreciable  effect  on  the  colour. 

The  measurements  arc  now  made  In  good  day  Light,  t )■  «- 
light,  being  reflected  by  mean  of  apiea  of  opal  glass.  It 
was  found  that  the  ehance  of  error  was  greatly  reduced  by 

making    three   or    more   measurement   ,    using    in    each    CS 

different  strengths   or  larger   i  ,    |    p<  r 


cent,  and  I  per  cent,  solution  first  in  a  ',-in.  cell,  and 
afterwards  in  a  1-in.  cell  and  reducing  the;  mean  of  the 
results  to  one  strength.  Hy  this  means  it  is  possible  to 
match  any  material  to  within  -',7  of  a  Lovibond  degree. 

The  method  for  tanning  materials  is  practically  the  same. 
The  liquid  extracted  must  first  be  analysed  and  then  diluted 
to  the  strength  required. 

It  was  found  that  in  liquids  of  a  fluorescent  nature  and 
also  those  which  neither  repeated  filtering  nor  the  addition 
of  kaolin  would  completely  clarify,  it  was  necessary  when 
making  measurements  to  cover  the  sides  and  top  of  the  cells 
with  cloth  or  other  suitable  material,  thus  allowing  only  the 
direct  rays  of  light  to  pass  up,  and  shutting  out  the  diffused 
light  from  the  top  and  sides. 

The  next  part  of  our  work  was  the  tanning  of  a  piece  of 
some  skin ;  and  the  first  question  to  be  solved  was,  wdiat 
skin  was  most  suitable  for  our  purpose.  We  decided  to 
try  sheep  grains  (which  are  thin  splits  from  the  outer  side 
of  the  sheep  skin),  because  they  could  be  procured  by  all 
chemists  with  comparative  ease,  and  by  reason  of  their 
thinness  they  would  tan  quickly.  It  was  also  necessary  to 
clelime  the  skins  and  preserve  them  for  any  length  of  time 
until  required  for  use. 

Our  first  experiment  was  therefore  made  with  a  sheep 
grain,  fresh  from  the  tanyard,  where  it  had  been  limed  to 
rid  it  of  the  hair  and  split  to  suitable  thickness. 

This  was  divided  into  four  pieces,  one  of  which  was  put 
into  each  of  the  following  solutions  :  — 

(1.)   |  per  cent,  solution  of  cresotinic  acid. 

(2.)  2  per  cent,  solution  of  boric  acid. 

(3.)  2  per  cent,  solution  of  boric  acid,  with  1  per  cent, 
of  phenol. 

(4.)  Distilled  water. 

The  pieces  were  left  in  these  solutions  for  24  hours  and 
frequently  stirred. 

At  the  end  of  this   time  they  were  each   cut  up   into  five 
strips,  and  one  strip  of  each  was  suspended  in  each  of  the 
following  tanning  solutions  of  oakwood  extract,  containing  : — 
(1.)  ^  per  cent,  of  tanning  matter. 
(2.)  ^  percent,  of  tanning  matter. 
(3.)  1   percent,  solution  of  tanning  matter   (previously 

coloured  in  |  per  cent.). 
(4.)  2  per  cent,  solution  of  tanning  matter  (previously 

coloured  iu  |  per  cent.). 
(.5.)  5  per  cent,  solution  of  tanuing  matter  (previously 
coloured  in  £  per  cent.). 

The  results  were  as  follows  :  — 

Experiment  I.  (i).— Strips  tanned  in  ]  per  cent,  solution 
of  tanning  matter. 
I.  From  cresotinic  acid — colour  dull  and  streaky. 
II.   From  boric  acid — colour  bad. 

III.  From  boric  and  phenol — colour  clear  and  regular. 
I  V.    from  distilled  water-  -very  had,  all  stained. 
These  pieces  were  tanned  for  three  days. 

Experiment  I.  (2).— Strips  tanned  in  \  per  cent,  solution 

of  tanning  matter. 

'flic  results  were  exactly  as  above,  the   stains  being  even 

more  marked  and  the  colour  less  regular.      No.  1 1 1,  from  the 

boric    acid  and   phenol   solution  was  far    the   best.     These 

required  36  hours  to  tan. 

Experiment  I.  (3).— Strips  suspended  in  i  per  cent,  solution 
of  tanning  matter,  after  having  been  coloured  in  \  per 
cent,  solution. 

'I  lie  results  were  the  same  as  in  the  previous  experiments, 
and  it  was  also  noticed  that  no  difference  was  visible  in  the 
depth  ,,|  colour  imparted  to  the  leather,  whelhei  tanned  in 
I   per  cent,  or  {  per  cent,  solutions. 

Numbers  I.  (■()  and  I.  (■!)  tanned  in  2  per  cent,  or 
.'<  per  cent,  solutions  gave  similar  results. 

Prom  these  experiments  it  was  evident  that  the  mixture 
of  boric  acid  and    phenol    was  Hie  l„-  t  of  the  four  deliming 

agent    tried,     it   may  here  be  mentioned  that  the  strips  of 

leather,  on  being  taken  from  their  liquors,  were  slicked  out 
on  a  glass  plate  and  dried  between  blotting  paper,  and  that 
all  -tups  marked  III.  delimed  in  boric  acid  and  phenol 
dried  a  bright  even  colour,  mostly  free  from  slain  or  flaw. 
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\\ .  therefore  decided  to  try  a •  more  deliming  agents, 

repeating  the  experimenti  with  boric  acid  and  phenol,  and 
to  trytwo  utterly  different  tanning  materials. 

To  this  end  another  Bheep  grain  was  divided  into  five 
pieces,  and    one    piece    pul    into   each    of    the  following 

solutions  :  — 

I.   2  per  cent,  boric  acid,  anil   1   per  cent,  of  phenol. 
II.  1  per  cent,  phenol. 

III.  1  per  cent. phenol  with  1  per  cent,  glycerine. 

IV.  1  per  cent,  phenol  with  1  per  cent,  sugar. 

V.   1  per  cent,  boric  acid  with  I  per  cent,  glycerine. 

The  pieces  were  left  in  the  solutions  for  -10  hours,  being 
frequently  stirred  and  handled. 

Experiment  If.,  A.  and  B. 

Bach  piece  was  divided  into  two  strips,  one  of  which  was 
tanned  in  a  solution  of  oakwood  extract,  containing  1  per 
cent,  of  tanning  matter,  the  other  in  a  solution  of  Hemlock 
extract  of  equal  strength. 

The  strips  were  tanned  this  time  by  agitation  in  an  Ame- 
rican "  milk  shaker  "  which  has  already  been  described  by 
one  of  us  before  this  Society.  (This  Journal,  Vol.  XXIII., 
464.)  As  raw  pelt  cannot  at  once  be  brought  into  a  strong 
tanning  solution  without  damaging  it,  the  strips  were 
first  shaken  for  20  minutes  in  a  \  per  cent,  solution,  after 
which  the  solutions  were  strengthened  up  to  §  per  cent., 
and  at  the  end  of  another  20  minutes  the  full  strength  of 
1  per  cent,  was  made  up  and  shaken  for  1 ',  hours.  The 
whole  time  of  tannage  was  therefore  only  two  hours  as 
comparing  with  36  hours  in  our  last  experiment  by 
suspension. 

The  results  were  as  follows  :  — 


Deliming  Agent. 


Oakwood  A.         Hemlock  B. 


I.  2  per  cent,  boric  acid  and 

1  per  cent,  phenol. 
1 1.    I  per  cent,  phenol    

I II.  1  per  cent,  phenol  and  1  per 

cent,  glycerine. 

IV.  1  per  cent,  phenol  and  1  per 

cent,  sugar. 
V.  1   per  cent,  boric  acid  aud 
I  per  cent,  glycerine. 


Colour  A.  and   B.    good  and 
fairly  clear. 
Both  bad  and  stained. 

A.  and  B.  both  fair. 

Both  bad  and  much  stained. 

Both  very  bad. 


As  in  Experiment  I.,  boric  acid  and  phenol  therefore 
again  gave  the  best  results,  followed  up  as  a  bad  second  by 
phenol  and  glycerine  ;  the  rest  of  the  pieces  were  all  very 
unsatisfactory.  It  was  also  apparent  that  neither  boric 
acid  nor  phenol  would  act  satisfactorily  alone,  but  appear 
to  act  in  conjunction. 

Experiment  III. 

The  above  experiments  were  now  repeated,  the  only 
differences  being  that  No.  II.  the  strength  was  increased  to 
2  per  cent,  of  phenol,  and  that  No.  IV.,  with  phenol  and 
sugar,  was  omitted. 

The  resulting  leather  in  this  case  was  precisely  the  same, 
and  we  decided  to  adopt  the  1  per  cent,  phenol  with  2  per 
cent,  boric  acid  as  preservative  and  deliming  agent,  and 
1  per  cent,  strength  of  the  tanning  solution  with  mechanical 
agitation,  as  being  the  most  convenient  and  best  fulfilling 
the  requirement  of  getting  speedy  results. 

Further  experiments  were  made  in  the  hope  of  improving 
our  results  and  making  them  more  concordant  each  time. 
The  details  of  the  last  of  these  only  need  be  given. 

Experiment  IV. 

A  limed  sheep  grain  was  first  washed  in  distilled  water 
in  a  "  tumbler "  or  churn,  and  slicked  out  to  remove  as 
much  of  the  adhesive  lime  salts  as  possible ;  it  was  then 
cut  into  three  pieces,  and  one  of  which  was  put  in  each  of 
the  following  solutions  for  30  hours  :  — 

I.  2  per  cent,  boric  acid  and  1  per  cent,  phenol. 
II.  1  per  cent,  phenol  and  1  per  cent,  glycerine. 
III.  -s^-  per  cent,  normal  acetic  acid,  which  was  neutralised 
"  before  tanning  by  shaking  with  Na3C03  and  well 
washing  in  distilled  water. 


Bach  piece  was  divided  into  three  strips,  which  were 
-haken  well  in  distilled  water,  and  a  strip  of  each  WM  put 
into  the  following  1  per  cent  Solutions  of  tanning  from  oak- 
wood,  hemlock,  and  chestnut  extracts: — 

I.   <  oh nn  in  each  case,  clear,  even,  and  good. 
II.  „  „  ,  only   fair,  streaked   and  dull  in 

places. 

III.  „  „         ,  very  dull  and  stained,  dried  dark. 

From  the  results  of  these  experiments  and  others  we  were 
decided  to  adopt  1  his  horo-phenol  solution  as  our  deliming 
agent,  and  this  choice  has  since  given  great  satisfaction. 
Tin;  grains  remain  unaltered  in  it  for  an  unlimited  time,  and 
in  no  case  was  the  resulting  leather  in  any  way  stained, 
-bowing  the  absence  of  all  lime  salts  or  foreign  matter 
which  would  influence  the  colour  produced.  It  seems  quite 
possible  that  in  some  cases  the  method  may  prove  useful 
in  actual  leather  manufacture. 

The  final  method  was  as  follows  : — The  sheep  grain-  as 
received  from  the  tauyard  were  washed  with  water  in  a 
churn,  then  in  a  second  water  containing  our  boro-phenol 
solution  ;  they  were  then  slicked  out  and  put  into  a  jar 
containing  a  fresh  boro-phenol  solution.  Some  sheep  grains 
were  preserved  in  this  way  for  over  two  months,  and  the 
resulting  leather  samples  were  as  good  in  every  way  as 
from  freshly-delimed  pelt. 

The  following  method  of  tannage  was  finally  adopted  as 
giving  the  best  and  most  unvarying  results  ;  — 

Strips  of  delimed  sheep  grains,  about  8  ins.  by  i  ins.,  were 
cut,  and  to  remove  the  boric  and  phenol  solution  were 
washed  in  the  milk  churn  twice  by  shaking  with  distilled 
water,  and  lightly  pressed  out  with  the  slicker.  They  were 
then  put  into  the  churn  with  the  solution  containing  \  per 
cent,  of  tanning  from  the  material  to  be  used,  and  agitated 
for  20  minutes,  after  which  the  solution  was  strengthened 
to  |  per  cent.,  and  at  the  end  of  another  20  minutes  put 
into  a  solution  of  1  per  cent,  strength,  and  shaken  for 
1^  hour,  the  tanning  process  thus  lasting  two  hours.  The 
leather  is  then  shaken  for  a  few  minutes  in  distilled  water, 
slicked  out  on  a  glass  plate  with  a  glass  slicker,  pressed 
tightly  in  a  letter-press  between  blotting  paper,  stretched 
by  hand  and  tacked  out  on  a  board,  and  put  into  a  dark 
place  until  partially  dry.  The  leather  is  now  given  a 
further  stretching  to  secure  its  drying  a  bright  even  colour, 
and  in  this  stretched  condition  again  tacked  down  and 
thoroughly  dried  out. 

This  method  we  find  gives  satisfactory  results,  the  leather 
drying  a  nice  even  colour,  and  repeated  tests  of  the  same 
material  giving  concordant  results. 

Having  adopted  the  above  plan,  our  next  experiment  was 
to  find  whether  the  strength  of  the  tanning  solution,  or  the 
time  of  tannage  had  any  effect  on  the  colour  produced. 
With  this  object  in  view,  pieces  of  sheep  grain  prepared  by 
the  afore-mentioned  method,  were  tanned  by  agitation  in 
the  milk  shaker,  in  solutions  of  the  same  tanning  material 
containing  J  per  cent.,  |  per  cent.,  1  per  cent.,  2  per  cent., 
3  per  cent.,  and  5  per  cent,  of  tanning  matter,  the  pelt  was 
agitated  for  three  hours  in  order  that  those  in  the  weaker 
solutions  should  be  thoroughly  tanned.  The  result  obtained 
showed  that  the  strength  of  the  solutions  had  very  little 
influence  on  the  colour,  thus  confirming  under  the 
new  conditions  the  results  of  experiment  I.  (3).  A  similar 
experiment  with  a  1  per  cent,  solution  tanned  for  different 
lengths  of  time,  showed  that  when  once  the  pelt  was 
coloured  through,  however  long  it  was  left  in  the  solution  the 
colour  was  not  intensified. 

We  find  by  comparing  some  of  our  tintometer  results 
with  the  samples  of  leather  tanned  in  solutions  of  the 
tanning  material,  that  the  results  are  only  proportional 
when  the  same  material  is  used.  For  instance,  a  ^  per 
cent,  of  Myrabolan  liquor  might  register  the  same  amount 
of  colouring  matter  as  a  solution  of  sumac  of  corre- 
sponding strength,  but  the  resulting  leather  tanned  in  these 
solutions  would  not  necessarily  be  the  same,  because  animal 
pelt  does  not  take  up  all  colouring  matters  with  equal 
avidity,  and  the  colouring  matter  of  sumac  is  different  from 
that  of  Myrabolanes.  This  method  will  however  be  of  use 
for  comparing  different  samples  of  one  and  the  same 
material,  especially  in  the  case  of  tanning  extracts,   where 
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the  tanner  makes  a  contract  at  the  beginning  of  his  year 
for  so  many  hundred  casks  to  be  delivered  in  say  four 
deliveries,  since  he  will  now  be  able,  not  only  to  ascertain 
that  each  delivery  is  up  to  strength  as  regards  tanning,  but 
that  the  extract  has  been  properly  decolorised. 

We  take  this  opportunity  of  expressing  our  thanks  to 
Messrs.  M.  C.  Lamb  and  W.  Towse  for  their  ready 
assistance  in  verifying  both  our  analysis  and  tintometer 
observations.  It  is  our  intention  to  continue  this  work, 
applying  our  method  to  measuring  the  ratio  in  which 
colouring  matter  and  tannin  are  extracted  and  effected  by 
different  temperatures  of  leaching ;  and  also  the  effect  of 
light  on  the  liquors  and  leather,  and  the  effect  of 
"  assistants  "  on  the  colour. 


Discussion. 

Mr.  C.  E.  Pabkeb  said  that  further  investigation  of  the 
colour  produced  by  different  extracts  on  hides  which  had 
not  been  so  carefully  delimed  were  needed,  as  the  tanner 
worked  practically  with  skins  containing  lime  and  other 
impurities.  On  one  occasion  he  had  a  contract  for  a 
certain  extract,  a  ^percent,  colour  sample  of  which  was 
preserved.  The  later  deliveries  were  of  inferior  quality  as 
regards  colour,  but  on  attempting  to  prove  this  by 
comparison  with  the  sample  it  was  found  to  have 
decomposed.  The  method  described  by  Dr.  Parker  and 
Mr.  Procter  would  be  extremely  useful  to  the  tanner  in 
such  cases,  as  it  would  enable  him  to  preserve  a  record  of 
the  colour  given  to  leather  by  an  extract,  and  so  control 
this  property  as  well  as  the  strength  of  the  extract.  It  was 
of  interest  that  the  depth  of  colour  taken  on  by  the  pelt 
was  so  far  independent  of  the  strength  of  the  extract.  He 
wished  to  enquire  whether  this  would  also  hold  good  if  a 
skin  to  which  a  good  colour  had  been  imparted  were  treated 
with  another  extract  of  a  different  kind. 

Mr.  Faieley  asked  whether  the  kind  of  skin  used  had  any 
selective  action  in  absorbing  the  colouring  matter  from  an 
extract. 

Mi.  LoViBOltD  said  that  different  strengths  of  the  same 
dye  often  gave  the  same  colour  on  fabrics,  but  the  colours 
had  different  degrees  of  fastness  to  light.  Attempting  to 
build  up  a  colour  by  different  dyes  generally  diminished 
its  purity. 

Dr.  J.  GrOBDOH  Pa i;Kkk,  in  reply,  said  that  the  object 
of  the  work  was  more  to  find  what  colour  an  extract  would 
give  under  the  most  favourable  circumstances,  than  to  find 
what  colour  it  gave  in  average  practical  condition-. 
Different  skins  would  probably  give  slightly  different  colours 
with  the  same  extract.  With  the  same  extract  the  colour 
was  within  considerable  limits  independent  of  the  strength, 
but  treating  the  .same  skin  with  different  extracts  succes- 
sively would  probably  alter  the  colour. 

Mr.  PbOCTEB  laid  that  ordinary  tanning  experience 
showed  that  the  same  extract  gave  somewhat  different 
colours  with  different  -kin-,  bat  that  the  difference  was  not 
large.      Sheep  skin  was  u-ed  because  it   WU   easily  procured 

.  cheap,  two  indispensable  conditions  in  o  method  which 
was  to  be  generally  used  for  analysis.  The  -tn-ngth  of  the 
extract  and  also  tie  time  of  its  action  had  some  influence 
on  the  colour.     Referring  to  Mr.  C.  B.  Parker's  remarks  he 

-aid    that   in   tanning    it    was    important    to   obtain    a    good 

colour  in  the  first  instance  u  it  wai  not  tery  much 
influenced  by  the  lubseqoent  treatment.  This  was  not, 
however,  always  to;  the  colour  of  a  --kin  tanned  with 
hemlock  bark  i-  not  much  changed  by  treatment  with 
valonia,  whereas  the  colour  obtained  with  valonia  is  greatly 
influenced  by  subsequent  treatment  with  hemlock. 


j^eto  t>ork  £>crtioiu 


Chairman:  Alfred  H. Mason. 

Vice-Chairman :  Arthur  McGeorge. 
Committee : 
G.  T.  Bruckmann.  John  .McKesson. 


T.  Lynton  Briggs. 
H.  Comer. 
H.  Endemann. 
Jos.  I).  Geisler. 
Jas.  Hartford. 
E.  G.  Love. 


W.  II.  Nichols. 
Francis  J.  Schleicher. 
Jas.  if.  Btebbins,  jun. 

T.  1?.  Stilhnan. 
J.  II.  Wainw  right. 


J  fun.  Treasurer:  R.  C.  Woodcock. 

Hon.  Local  Secretary : 
Dr.  II.  Schweitzer,  159   Front  Street,  New  York,  U.S.A. 


Meeting  held  at  the  College  of  Pharmacy, 
Monday,  7th  January  1895. 


ME.    A.    H.    MASOX    IX    THE    CHAIK. 


ON  THE  UTILISATION  OF  MAGNESIA  OBTAINED 

AS  A  BY-PRODUCT  IN  THE  MANUFACTURE 

OF  CARBONIC  ACID  FROM  MAGNESITE. 

BY    H.    EXDEMAXX,    l'H.D. 

While  magnesia  was  a  product  of  manufacture  it  com- 
manded a  high  price,  and  therefore  its  application  was 
limited.  After,  however,  Grecian  magnesite  had  been 
introduced  for  the  purpose  of  manufacturing  therefrom 
carbonic  acid  gas  on  a  large  scale,  and  thus  magnesia  was 
obtained  as  a  by-product,  the  circumstances  became 
changed — magnesia  went  begging  for  applications.  Not, 
however,  that  there  were  no  wants  directly  to  be  filled. 
Magnesia  was  used  or  should  be  used  especially  in  the  iron 
industry  for  basic  linings,  and  this  industry  should  call  for 
considerable  quantities  of  the  product  either  loose  or  in  the 
shape  of  bricks.  Yet  it  was  found  that  even  the  bricks 
found  not  such  a  ready  market  as  was  expected,  when  it 
was  considered  that  those  produced  here  were  the  product 
of  the  purest  magnesite  yet  used  for  this  purpose ;  while 
the  imported  bricks  were  known  to  contain  considerable 
impurities. 

The  anomalies  here  presented  are  evidently  due  to  the 
unwillingness  of  the  iron  men  to  assume  any  risks.  A  real 
or  valid  cause  for  such  timidity  is  not  evident.  Magnesia 
bricks  are  also  used  in  litharge  furnaces.  Magnesia  had 
also  been  used  for  the  manufacture  of  artificial  stones  by 
combining  it  with  chloride  of  magnesium.  The  disadvan- 
tages of  this  material,  though  long  known,  became  more 
diffused  when  the  manufacture  of  masse-  having  this  cement 
as  a  basis  had  made  some  progress.  The  Sweating  of  such 
stone-,  produced  by  the  liberation  of  some  chloride  of  mag- 
nesium, ;i-  also  the  fact  thai  such  stones  in  contact  with 
water  will  continually  give  off  chloride,  are  decided  disad- 
vantages, The  loss  of  the  chloride  is  nol  followed  by  a 
complete  disintegration,  for  the  reason  that  the  magnesia 

remains  set  a-  a  hydrate,  but  it  leaves  naturally  a  more 
porous  material. 

Man)  patents  have  been  taken  to  Overcome  these  diffi- 
culties, and  many  more  have  been  taken  tor  special  mixtures, 
with    real    or    fancied    advantage-    over    the    simple    one    of 

magnesia  t.ud  magnesium  chloride,  which  forms  the  basis 

for  all.  The  last  volume  of  Wagner's  "  .Iain  islp.ri.  lit  " 
(lH'Ji)    enumerates    lour    new     patents    of    this     kind.      In 

ih'ji  and  iH'jii  a  series  of  new  experiments  were  published, 
showing  that  silica  u  produced  from  lilioates  bj  acids  was 
able  in  this  very  finely-divided  state  io  aid  the  setting  of 

tin-  magnesia. 

Magnesia    was    also    in    another     form    e\teiisiwl\     u-ed, 

namely,  as  basic  .,i  light  carbonate  of  magnesia,  notably 
in  connection  with  asbestos  lor  tie-  manufacture  of  steam- 
pipe   covering!    tO    prevent     radiation   of    the    heat.      Two 
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methods  were  known  and  uced  for  the  manufacture  of  light 
carbonate  of  magnesia.  1.  Precipitation  of  a  solution  of  a 
magnesium  >;»1 1  by  an  alkaline  carbonate.  2.  Separation  of 
the  basic  carbonate  from  its  bicarbonate  Bolntion  by  boiling. 
The  first  method  requires  cosily  chemicals,  the  second 
requires  an  immense  plant  and  much  fuel ;  hence  both  can 
furnish  the  product,  the  light  carbonate  of  magnesia,  only 
for  :i  comparatively  high  price. 

\l)  <>«  u  experiments,  made  for  the  utilisation  of  magnesia 
sucli  as  is  produced  by  the  incineration  of  magncsitc  of 
great  purity,  are  the  following  :  — 

1.  Experiments  for  utilisation  for  artificial  stones. 

2.  Preparation  of  light  carbonate  of  magnesia. 

1.  Use  of  Magnesia  for  the  Production  of  Artificial 
Stones, — Before  going  into  the  details,  I  wish  to  state  that 
I  found  invariably  the  magnesia  to  produce  a  better  stone 
when  it  was  freshly  heated  than  when  it  had  been  kept 
neglectfully  for  some  time.  Absorption  of  water  and  car- 
bonic acid  from  the  air  before  magnesia  is  utilised  have  a 
deteriorating  influence.  This  influence  in  some  combina- 
tions results  to  sr.ch  an  extent  that  certain  substances  seem 
to  have  no  influence  upon  the  proper  setting  of  magnesia 
when  the  magnesia  is  not  quite  fresh,  while  when  freshly 
ignited  magnesia  is  employed  such  influence  becomes  at 
once  evident.  Substances  which  aid  the  setting  of  magnesia 
pre-eminently  may  give  a  quite  satisfactory  stone  even  with 
magnesia  neglectfully  kept. 

I  will  not  enumerate  mj'  experiments,  which  were  made 
upon  the  old  line  of  magnesia  and  magnesium  chloride,  and 
which  were  repeated  by  partially  substituting  magnesium 
by  other  bases,  or  the  hydrochloric  acid  by  other  acids. 
Suffice  it  to  say  that  none  of  these  experiments  gave  results 
•which  in  a  practical  way  could  be  utilised.  I  then  struck 
out  into  a  new  line.  This  was  the  study  of  the  action  of 
acid  salts  or  neutral  and  acid  ammonia  salts  upon  mag- 
nesia. Of  such  substances  tried  and  passed  over  I  mention 
acid  phosphates,  boric  acid  and  its  salts.  None  gave 
results  encouraging  me  to  continue  with  either  phosphoric 
or  boric  acid. 

Silica  had  been  employed  already  (Weber,  this  Journal, 
1891,  111).  A  few  experiments  in  this  direction  were 
made  confirmative  of  results  published.  1  was  never  able 
to  obtain  masses  which  could  compete  with  the  magnesia- 
magnesium  chloride  stones  which  I  had  produced  pre- 
viously. 

My  next  experiments  were  with  oxalate  of  ammonia. 
Using  concentrated  solutions,  masses  were  obtained  which 
crumbled  when  dry.  By  gradually  reducing  the  strength 
of  the  solution,  and  thereby  very  likely  the  intensity  of  the 
reaction  between  magnesium  and  ammonium  oxalate,  better 
and  better  results  were  obtained.  To  test  the  correctness 
of  this  interpretation  I  used  neutral  ammonium  oxalate  in 
10  per  cent,  solution,  and  obtained  over  night  a  well-set  and 
hard  mass,  not  in  colour  but  in  hardness  more  equal  to  the 
magnesia-magnesium  chloride  mass  than  any  yet  produced. 
The  results  were  still  more  improved  by  using  the  magnesia 
recently  calcined. 

From  the  use  of  neutral  oxalate  I  passed  to  the  use  of 
acid  oxalate  without,  changing  the  ultimate  result,  and 
finally  to  the  use  of  oxalic  acid. 

With  these  setting  agents  I  combined  the  use  of  silica, 
also  with  beneficial  results.  For  practical  application  I  use 
from  80  to  160  parts  of  sand  for  'JO  parts  of  magnesia, 
together  with  the  requisite  quantity  of  oxalic  acid  or 
oxalate  of  ammonia. 

The  advantages  of  the  oxalic  acid  over  magnesium 
chloride  are  the  following  ; — 

1.  The  oxalate  of  magnesia  formed  is  insoluble  in 
water. 

2.  The  small  amount  of  setting  agent  required. 

For  3  parts  by  weight  of  calcined  magnesia  2  parts  by 
weight  of  a  concentrated  cold  solution  of  acid  ammonium 
oxalate,  which  contain  about  7i  per  cent,  of  this  salt,  are 
used.  If  other  substances  are  added  to  the  magnesia — as, 
for  instance,  ground  quartz  or  sand — the  liquid  must  he 
increased,  but  not  the  quantity  of  the  concentrated  solution, 
which  in  this  case  can  be  diluted  with  water,  so  that  the 


mixture  for  the  purpose  of  forming  can  be  brought  to  the 
desired  consistency.  Prom  the  above,  ii  is  evident  that  for 
L'O  grms.  magnesia  but  1  grm.  of  acid  ammonium  oxalate  is 
required.  The  magnesia  is  therefore  not  all  converted 
into  an  oxalate,  but  only  a  small  fraction  thereof.  Inasmuch 
as  ]o7  acid  ammonium  oxalate  engage  only  40  magnesia, 
of  the  2ii  gnu-,  of  magnesia  only  o:f7  is  engaged  for  (he 
formation  of  neutral  oxalate,  while  19"  63  remain  for  the 
formation  of  cither  basic  salt  or  hydration. 

1  look  therefore  upon  the  formation  of  the  stone  or  the 
setting  as  a  process  of  hydration  accelerated  by  the  presence 
of  ammonia  and  ammonium  s:llt.  Some  of  the  many 
compositions  made  are  represented  to-night  by  a  few  speci- 
mens, which  were  prepared  in  the  following  manner: — The 
solids  are  first  mixed  thoroughly  dry,  and  then  the 
solution  of  oxalate  is  added  until  the  mass  has  the  desired 
consistency  for  forming.  So,  for  instance,  I  made  the 
following  compositions  :  — 

Ports. 

Magnesia 60 

Ground  quartz 60 

Sand lso 

Oialate         54 

M  Bgnesia CO 

Quartz  ground  line tin 

Sand 1  si  i 

Silica  precipitated  from  silicates. in 

Oxalate  and  water 70 

But,  as  mentioned  before,  the  magnesia  can  bear  the 
double  quantity  of  sand  used  in  these  prescriptions. 

The  stones  show  a  fine  polish,  when  cast  into  well-polished 
moulds  or  upon  glass. 

The  ammonium  oxalate  salt  I  prepare  as  follows:  — 

50  lb.  commercial  oxalic  acid  are  dissolved  in  20  gallons 
of  water  ;  thereto  ammonia  water  is  added  to  complete 
neutralisation.  Water  is  then  added  to  make  lTOgallous 
of  liquid,  and  therein  50  lb.  of  oxalic  acid  are  dissolved. 
The  whole  will  then  measure  about  180  gallons. 

If  polish  is  not  considered,  but  great  hardness  of  surface 
is  desired,  the  stones  may  be  immersed  into  a  solution  of 
aluminium  oxalate,  prepared  as  follows  :  — 

50  lb.  of  oxalic  acid  are  dissolved  in  40  gallons  of  water, 
and  this  solution  is  then  saturated  with  aluminium  hydrate. 
When  finished  the  solution  is  diluted  to  240  gallons. 
Cement  stones  immersed  into  this  solution  react  with  it  by 
the  formation  of  an  oxalate  and  deposition  of  alumina  in 
the  pores. 

The  price  of  a  cubic  foot  of  stone  for  material  is,  accord- 
ing to  prescription  1, — 

Cents. 

2o  lb.  magnesia 12 

20  lb.  .ground  quart?. B 

J  lb.  sand , i 

Oxalic  acid 11 

Ammonia 8 

41 

This  would  give  about  one  dozen  flooring  slabs 
1"  x  12"  x  12",  at  3^  cents  each.  In  the  manufacture  of 
these  the  bulk  of  the  ammonia  can  be  recovered.  Using  the 
double  quantity  of  sand,  the  price  per  cubic  foot  would 
come  to  22  cents. 

2.  Preparation  of  Light  Magnesium  Carbonate. — If  the 
magnesia  obtained  as  a  residue  from  the  manufacture  of 
carbonic  acid  is  finely  ground  and  then  treated  with  a 
quantity  of  carbonate  of  ammonia,  which  contains  only 
sufficient  carbonic  acid  to  produce  any  of  the  basic  salts, 
which  we  call  light  carbonate  of  magnesia,  we  obtain — in  the 
presence  of  a  large  quantity  of  water,  when  the  temperature 
is  gradually  raised  to  about  60°  or  70°  C,  agitating  con- 
stantly— light  carbonate  of  magnesia.  The  other  product  is 
ammonia,  which  remains  in  water  solution.  If  the  quantitv 
of  water  is  not  sufficient  we  obtain  a  mixture  of  hydrated 
crystallised  carbonate  of  magnesia  (MgCU3  +  5H20)  and 
magnesia  or  magnesium  hydrate  in  part. 

If  we  use,  in  the  place  of  ammonium  carbonate,  bicar- 
bonate of  soda,  the  latter  is  reduced  only  to  monocarbonate, 
and  the  quantity  of  its   excessive  carbonic  acid  must  be 
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equivalent  to  the  quantity  required  for  the  basie  carbonate 
<tu  be  prepared.  The  time  for  the  conversion  is  about  one 
hour,  but  it  is  well  to  let  (he  liquor  rest  for  sonic  time, 
inasmuch  as  I  found  frequently  that  after  this  time  the 
reaction  was  not  yet  quite  finished.  However,  it  is  not 
'necessary  to  keep  up  either  heat  or  agitation  after  this  time. 
The  quantity  of  water  required  is  about  25  times  the 
weight  of  the  magnesia  to  be  converted.  In  the  case  of 
bicarbonate  of  soda  the  following  proportions  were  used  :  — 

10  magnesia. 

32  bicarbonate  of  soda. 

250  water. 

The  bicarbonate  of  soda  is  dissolved  in  the  water  and 
temperature  raised  to  35°  C. ;  then  the  magnesia  is  added, 
and  now,  under  agitation,  the  temperature  is  raised  to  6.V  I '. 
and  kept  there  until  the  milky  liquid  appears  to  become 
solid.  After  resting,  the  precipitate,  which  fills  the  liquid 
■completely,  is  filtered  and  washed. 

I  have  measured  the  light  carbonate  of  magnesia  thus 
obtained,  and  found  that,  after  drying,  1  eubie  inch  weighed 
3- 2  grms.,  while  some  light  carbonate  of  magnesia  from  a 
drug  shop,  and  presumably  produced  by  one  of  the  old 
methods,  weighed  3*5  grms.  It  is  needless  to  say  that  the 
carbonate  of  soda  obtained  by  this  reaction  is  re-converted 
into  bicarbonate,  to  he  applied  in  subsequent  operations. 

Discussion. 

Dr.  Woodmax  said  that  the  material  gave  him  the  im- 
pression of  expanding  upon  hardening  and  setting. 

Dr.  E.vdeman.n  replied  that  its  form  was  the  same. 

Mr.  Schleicher  said,  as  the  result  of  practical  experience, 
that  the  masses  might  hold  perfectly  under  cover,  but  when 
exposed  to  the  inclemencies  of  the  weather  they  disinte- 
grated in  10  or  11  months.  He  believed  that  the  same 
matter  had  been  discussed  in  the  Journal  of  the  Chemical 
Society  about  a  year  ago,  where  the  very  same  results  were 
recorded. 

Dr.  Emdekahh  said  that  compositions  containing  mag- 
nesium chloride  were  undoubtedly  unsatisfactory,  being  all 
more  or  less  influenced  by  water,  so  that  they  became 
porous ;  and  generally  the  next  winter  destroyed  them 
entirely. 

Mr.  TOCH  asked  what  was  the  exact  composition  of  the 
bricks  used  for  basic  lining-  in  the  iron  industry. 

Dr.  Kndkman.n  replied  that  the  brick  shown  was  mainly 
-magnesia,  hut  contained  a  trace  of  clay.  They  were  in  use, 
amongst  others  by  the  Ualbach  Smelting  Company,  in 
Newark,  and  gave  entire  satisfaction.  The  magnesia 
was  heated  to  a  very  high  temperature,  and  lost  considerably 
in  it-  volume,  bo  that  it  became  dense  enough  to  he  formed 
into  bricks,  which  were  then  calcined. 

Mr.  To*  if   asked   how  the^bricks'Jastedjuuder  exposure. 

Dr.  I-.m.i-.mwn  replied  that  they  were  not  used  for  out- 
door purposes,  but  only  for  furnace  linings. 

Dr.  Va\i,i.vi:i.j«.  asked  what  was  the  life  of  such  ;i 
"brick  in  a  furnace  under  ordi  iary  condition-. 

Dr.  Km,km\nn  r.piicd  that  they  lasted  in  litharge 
furnace-,  for  about  two  months. 


'Hie  {jiwuma.n  mentioned   tliat  there  was  a    room    ai  the 
disposal  of    the  Section,  furnished    with    apparatus  and  <he- 

'""::i1".  aid   any  authoi  gire  timely  notice  that  he 

bed  to  illustrate  a  paper  by  experiments,  every  provision 

ide  lor  him. 
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NOTES  ON   Til  10  ANALYSIS  OF   LARD  OIL. 

IIY    II.    SCHWEITZER    AND    E.    I. UNO  WIT/.. 

Since  lard  oil  is  the  oily  part  of  lard,  separated  from  the 
more  or  less  chilled  lard  by  pressure,  it,  is  evident  that  the 
oil  must,  under  all  circumstances,  conform  to  the  purity 
tests  applied  to  genuine  hogs'  lard.  According  to  the  raw- 
materials  used  for  pressing  and  the  process  of  manufac- 
turing, different  grades  of  lard  oil  are  in  the  market,  from 
the  prime  lurd  oil  of  clear,  pale-yellow,  sometimes  greenish 
colour,  of  sweet  taste  and  smell,  containing  almost  no  free 
fatty  acids,  to  the  rancid  and  offensive-smelling  lard  oils  of 
deep  brown  colour  called  "  Extra  No.  1,"  "  Extra  No.  2," 
and  "  Extra  No.  3." 

While  it  is  easy  to  test  the  better  grades  of  lard  oil  for 
vegetable  oils  and  for  other  adulterations,  it  is  quite  difficult 
and  complicated  in  the  case  of  the  lower  grade. 

The  Milliau  test  with  silver  nitrate,  for  example,  which 
gives  such  excellent  results  with  lard  and  prime  lard  oil,  is 
of  much  less  value  for  the  low-grade  oils,  owing  to  the 
deep  brown  colour  of  their  fatty  acids.  We  have  tried  to 
remove  this  deep  colour,  hut  did  not  succeed  to  do  so  in  a 
practical  manner. 

The  phosphomolybdic  acid  test — which  has  been  lately 
described  "  to  be  of  slight  analytical  value,  and  certainly 
does  not  fill  that  long-felt  want  of  a  simple  test  which  will 
reliably  indicate  small  percentages  of  cotton-seed  oil  or 
other  vegetable  oils  in  lard"  (George  F.  Tennille,  Journ.  of 
the  Amer.  Chem.  Soc.  1895,  p.  41) — does  not,  as  we  readily 
admit,  compare  in  accuracy  with  such  tests  as  those  applied 
for  the  detection  of  lime,  chlorine,  or  ammonia,  but  is 
nevertheless  of  great  practical  value.  Among  all  the 
samples  analysed  we  found  about  20  per  cent,  giving  the 
phosphomolybdic  acid  test,  aud  only  5  per  cent,  of  these 
samples  proved  to  be  pure  lard  oils. 

The  specific  gravity  of  lard  oil  should  not  be  lower  than 
0-9130  and  not  higher  than  0-9190  at  15*5°  C,  and  it  is 
easily  seen  that  we  can  detect  larger  additions  of  cotton- 
seed oil  and  maize  oil  by  the  determination  of  this  constant. 
As  the  iodine  number  of  genuine  hogs'  lard  shows  such  great 
variations  it  is  but  natural  that  the  same  observation  should 
be  made  with  lard  oil.  But  this  variability  of  the  iodine 
absorption  is  in  close  accordance  with  the  congealing  point 
of  the  oil  which  must  necessarily  he  inversely  proportional 
to  the  iodine  number.  Whereas  we  determine  the  iodine 
number  after  the  old  Huebl  process  with  30  per  cent,  of 
excess  of  iodine,  we  have  adopted  the  following  method  for 
ascertaining  the  congealing  point  of  lard  oil. 

The  oil  is  put  into  a  J  nz.  wide  mouth  bottle,  standing  in 
a  mixture  of  ice  and  salt.  Under  vigorous  stirring  with  a 
thermometer,  the  oil  is  cooled  very  quickly.  \Yre  note  care- 
fully the  temperature  at  which  the  oil  shows  the  first  sign 
of  becoming  cloudy.  If  the  cooling  is  not  done  very  rapidly 
the  figures  for  the  congealing  point  become  irregular. 

From  the  anal\  sis  of  many  samples  we  draw  the  following 
conclusions: 

Any  lard  oil  with  higher  iodine  number  thau  70  should 
not  show  signs  of  cloudiness  above  40°  1''. 

Generally  the  lard  oils  from  60 — 64  iodine  number  are 
pasty  at  10°  W. 

The  following  figures  are  cited  troiu  our  notes: — 


Specific  Gravitj  a!  16  1 
(water at  i       1), 

Iodine  Nun 

tier. 

Congealing  Point. 

0'W86 

7S-S 

25°  P. 

0*91  Id 

76*4 

88 '  V. 

0*9174 

76*0 

88 '  P. 

0*9151 

r. 

0'9U9 

67*8 

n.   l\ 

6*9160 

68'B 

i  l   ■•'. 

0*9188 

82*8 

Solid  al  10°  P. 
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NOTES  ON  THE  ANALYSIS  OF   WHALE  OIL. 

r.\     II.    S<  n\\  i  i  l/l  i;     \\l>    i:.    I  I  N'.u  i  r/. 

(ii  all  the  animal  and  vegetable  oils,  Formerly  used  for 
lubricating  and  burning  purposes,  '>"i  l;i r<l  oil,  tallow  and 
whale  oil  are  Mill  employed  in  the  I  nited  States.  Although 
petroleum  product*  nave  been  proved  by  practical  experi- 
ments to  be  much  superior  to  all  the  saponifiahle  oils  for 
lubrication,  yet  the  use  of  the  above  animal  oils  cannot  lie 
dispensed  with,  ;^  it  becomes  oecessary,  in  special  cases,  to 
inprpve  the  viscosity  of  the  mineral  oils  by  a  certain 
addition  of  those  oils.  The  importance  of  tallow  and  lard 
oil  as  trade  products  ii  a  very  well  Known  fact,  and  they  are 
often  subjected  to  examination  on  the  part  of  the  analytical 
chemist,  whereas  whale  oil  is  more  rarely  met  with  in 
commerce.  When  therefore  the  latter  oil  came  tirst  to  our 
attention,  we  searched  the  literature  in  order  to  find  out 
what  constants  and  characteristic  indications  had  been 
determined  for  establishing  the  purity  of  whale  oil.  We 
learnt  that  almost  nothing  had  beep  published  in  this  regard 
and  that  the  figures  given  in  the  different  publications  did 
not  apply  to  pure  whale  oil  as  refined  and  sold  in  the 
United  States. 

Nor  did  the  study  of  the  most  modern  literature  prove 
more  satisfactory.  Alder  Wright,  for  example,  {jives,  in  his 
recently  published  work  on  "oils,  fat,  waxes,''  only  a 
general  description  of  the  origin  of  the  oil,  and  some  colour 
reactions  with  sulphuric  acid  after  Schaedltr  which, according 
to  Lewkowitsch's  investigations  (this  Journal,  189 4,  616)  are 
valueless  for  determining  the  purity  of  whale  oil. 

K.  Renedikt  states  in  his  book  "  The  Analysis  of  Fats, 
and  Waxes  *'  that  "  very  few  reliable  figures  are  known  for  the 
determination  of  the  purity  of  whale  oil,-'  and  then  he  quotes 
from  A.  II.  Allen's  book,  "  Commercial  Organic  Analysis,'' 
the  following  datas  : — 

Specific  srravity  at  15*5*  C.  =  (V!i:S07  at  OS  '—99"  C.  =  0-8725. 
Saponification  value  :  Northern  whale  oil  18S*5— 22-T  i. 

„  „        Southern        „  198  "1; 

„  „       Iodine  number  80  "9. 

Boicliert  value  =  2*5  gr.  =  3'7— 12-5. 

For  curiosity's  sake  we  give  the  figures  contained  in 
Kiinkler's  book  "  On  Lubricants,"  published  in  the  last  year 
1894. 

Specific  gravity  at  15°  C.  =  0-915—  0'930. 

Low  temperature  test  from  5°  C. — 3°  C. 

Iodine  number  30—152. 

Since  the  figures  given  in  the  above  references  are  so 
very  indefinite,  we  decided  to  determine  the  analytical  data 
of  whale  oil  ourselves,  by  examining  commercial  products 
which  we  positively  knew  to  be  pure. 

For  commercial  reasons  we  think  that  only  mineral  oil, 
resin  oil,  cotton- seed  oil,  maize  oil,  fish  oil  could  be  used  as 
adulterants  of  whale  oil.  We  therefore  made  it  our  object 
to  fiud  out  those  constants  of  pure  whale  oil  by  which  the 
absence  or  presence  of  the  above  adulterants  could  be 
ascertained. 

With  this  end  iu  view  we  examined  a  great  number  of 
samples  of  pure  whale  oil.  We  give  below,  iu  tabulated 
form,  the  results  which  we  obtained  for  some  samples 
differing  in  colour,  and  therefore  most  likely  of  different 
origin. 

We  add  that  we  selected  among  all  the  determined 
constants  only  those  for  publication  which  seem  to  us  of 
special  interest  for  our  object  :  — 


I. 

II. 

III. 

IV. 

Specific  gravity  at  15'  5~  C.  ... 

irl'225 

0-9223 

0-9225 

0-9221 

127-7 

126-4 

122-7 

121-3 

Iodine  number  of  fatty  acids. . 

132-0 

131-0 

130-8 

130-3 

194'2 

187-9 

193-6 

191"1 

Melting  point  of  fatty  acids  . . 

1G°C. 

1L-15°C. 

16-2°  C. 

18-0°  C 

'1  he  melting  point  of  the  fatty  acids  was  determined  in  :» 
capillary  tube,  and  the  temperature  noted  at  which  the  mass 
was  cbmpleh  Ij  transparent. 

The  fatty  acids  of  all  the  samples  of  whale  oil  were 
liquid  at  ordinary  temperature,  and  of  light  brownish  colour 
which  was  not  deepened  by  the  silver  nitrate  test  after 
Milliau. 

On  comparing  the  above  data  with  the  corresponding 
figures  for  cotton-seed  oil,  maize  oil,  fish  oil,  we  find  the 
following  differences  ■ — 


Col  ton-seed 
Oil. 

Mia  i 

Fish  Oil. 

Specific  unnity  at 

0  ■■<!■■;  -<r:ir. 

o-H-21.-,     O'o-jii 

ii-'.'l'-.i; 

15*6   1 

Iodine  number  of 

108    no 

111-123 

148-168 

[odine  number  of 

112 

129 

153-1W 

1  il  1  \   acids. 

M<  II  iug-p  lint      of 

fatty  acids : 

(m   begins      ts 

°C. 

°C. 

°C. 

30 

is 

-so 

(//)  completely 

transparent  at 

to 

3o 

86-4 

Silver  nitrate  test 

Black 

A  little 

Brown  colour 

after  Milliau. 

browner  than 

of  acid  not 

original  acid. 

deepened. 

The  fatty  acids  if  these  three  oils  are  solid  at  ordinary 
temperature,  whereas  the  fatty  acids  of  the  pure  whale  oil 
are  perfectly  transparent  under  lin  ( '.,  and  do  not  show,  at 
ordinary  temperature,  the  least  traces  of  crystallisation. 
Slight  percentages  of  the  fatty  acids  of  maize  oil,  cotton- 
seed oil,  or  fish  oil  added  to  the  fatty  acids  from  pure  whale 
oil  caused  the  appearance  of  crystals  in  the  liquid  fatty 
acids. 

Reviewing  the  results  of  our  experime  us,  we  conclude 
by  stating  that  a  refined  whale  oil  should  possess  the  fol- 
lowing qualities :  It  must  be  clear,  and  of  pale  yellow 
colour;  its  specific  gravity  must  be  between  0-921 — 0-923 
at  15-5°  C.  The  iodine  number,  determined  with  30  per 
cent,  excess  of  iodine,  and  titrated,  after  at  least  12  hours' 
standing,  must  be  between  120 — 130. 

The  melting-point  of  the  fatty  acids,  ascertained  as 
above,  must  not  be  higher  than  20°  C,  and  the  Milliau  test 
must  leave  the  colour  of  the  fatty  acids  unaltered.  Th; 
saponification-value  should  be  between  190 — 200. 


— '-xicceeeceog^— 


THE  CORRECT  IODINE  NUMBER. 


BY   II.  SCHWEITZER    AND    B.  LTTNGWITZ. 

As  has  been  proven  by  the  investigations  of  Holde  and 
other  chemists,  the  iodine  number  is  influenced  by  the 
amount  of  Huebl  reagent  used  for  the  determination  of  the 
iodine  absorption  number  of  oils  and  fats.  The  irregularities 
observed  in  the  execution  of  the  reaction  are  assumed  to  be 
largely  caused  by  a  varying  substitution  of  iodine  taking 
place  simultaneously  with  the  addition  of  iodine.  But  this 
supposition  has  never  been  positively  confirmed,  and  it  is 
our  object  to  prove  the  occurring  substitution  as  an  absolute 
fact,  aud  to  determine  quantitatively  the  amount  of  iodine 
taken  up  in  the  course  of  the  reaction  by  substitution,  and 
thus  to  determine  the  correct  iodine  absorption  number. 

We  started  from  the  idea  that  if  actually  substitution 
of  iodine  should  take  place,  for  each  atom  of  iodine  sub- 
stituted one  molecule  of  hydriodic  acid  should  be  formed. 
It  is,  therefore,  evident  that  the  whole  problem  of  substitu- 
tion would  have  been  solved  if  we  were  able  to  determine 
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the  amount  of  hydriodic  acid  in  the  liquid  of  the  I  Inch! 
reaction.  But  this  determination  is  much  complicated  by 
the  following  circumstances: — 

At  first  we  add  with  the  alcoholic  solution  of  mercuric 
chloride  and  iodine  a  certain  amount  of  hydriodic  acid, 
produced  by  the  action  of  iodine  on  the  alcohol.  This 
continuous  formation  of  hydriodic  acid  is  certainly  the 
reason  of  the  steadily  decreasing  strength  of  the  Huebl 
solution.  We  shall  refer  to  tliis  subject  again  at  the  end 
of  this  paper. 

Furthermore,  the  commercial  alcohol  used  for  the  pre- 
paration of  the  Huebl  reagent  always  contains  organic 
compounds  showing  acid  reaction  with  phenolphthalein 
and  other  indicators. 

Again,  we  add  with  the  oil  to  be  examined  a  certain 
amount  of  free  fatty  acids. 

Then  there  is  a  great  probability  that  the  total  amount 
of  mineral  acid  in  the  Huebl  liquid  may  be  increased,  owing 
to  the  following  reaction  : — The  mercuric  chloride  appears 
to  be  converted  into  iodide  of  mercury  with  formation  of 
chloride  of  iodine,  which  produces  hydrochloric  acid  on  the 
addition  of  water.  The  hydrochloric  acid  and  iodide  of 
potash  react  under  the  formation  of  hydriodic  acid. 

The  last  greatest  difficulty  is  the  presence  of  salts  in  the 
liquid,  the  base  of  which  is  precipitated  by  sulphuretted 
hydrogen  in  acid  solution. 

Thus  it  is  obvious  that  the  quantity  of  the  hydriodic  acid 
produced  by  substitution  could  only  be  determined  as  the 
difference  between  the  acid  added  in  the  reagents  and  the 
total  amount  of  acid  found  in  the  test. 

The  determination  of  the  hydroiodic  acid  by  titration  with 
standardised  alkaline  solutions  was  excluded  owing  to  the 
presence  of  the  organic  substances  of  acid  reaction  contained 
in  the  alcohol  and  in  the  oil. 

After  many  uusuccessful  experiments  we  finally  found 
that  the  following  method,  which  is  easily  and  quickly 
carried  out,  gives  good  comparable  results  : — 

We  prepare  a  solution  of  one  equivalent  of  iodate  of 
potash  and  five  equivalents  of  iodide  of  potash.  In  the 
presence  of  free  mineral  acid,  for  example,  hydrochloric 
acid,  the  following  reaction  takes  place  : — 

SKI  +  KKK  +  GHC1  =  61  +  6KC1  +  3ILO. 

From  which  it  follows  that  for  six  molecules  of  acid  present 
six  atoms  of  iodine  arc  titrated. 

This  reaction  has  already  been  reiommended  by  Mohr 
(Lehrbuch  der  Chem.  analyt.  Titrirmethoden,  Gth  edition, 
p.  358)  for  dutingnighing  qualitatively  between  neutral  and 
acid  salt-,  but  it-  importanc  •  for  the  quantitative  determina- 
tion of  free  acid  in  the  majority  of  metallic  salts  of 
commerce  has  not  been  recognised  by  Mohr. 

In  order  to  find  out  if  the  above  method  was  applicable 
to  the  titration  of  the  mineral  acid  in  the  Huebl  liquid  we 
determined  the  separation  of  iodine,  effected  by  known 
quantities  of  mineral  acid  under  the  approximate  conditions 
of  dilution,  etc.  prevailing  in  the  Huebl  reagent. 

Half-normal  hydrochloric  acid,  exactly  standardised  with 
mate   of  soda,  u-ing   litmus   as    indicator,  was  precipi- 
tated by  silver  nitrate,  and  the  amount  of  H<"|    determined 
by  weight.     We  found  that  2  litie.s  contained  36*4861  firms. 

II' I  a  loo*  18  per  cent.    Then  we  dissolved   100  gnus,  of 

iodide    of   potash   and   2'r  •*    grin-,   of   iodate  of    potash    in 

1,000  ec.,  and  since  the  iodide  of  potash  usually  shows 
tly  alkalio  m,  we  added  a  drop  of  hydrochloric 

After  violent  shaking   and  allowing  to   stand  foi   some 

time,  we  added  sodium  hyposulphite  solution,  josl  enough  to 
remove  the  separated  iodine.     Having  once  repeated  this 

treatment,    ire    obtained    B    liquid    which,   after  six    weeks' 

standing  in  a  loosely-stoppered  bottle,  did  not  show  any 
change  in  its  composition  under  the  action  of  the  car- 
bonic acid  In  the  air.  Thi-  liquid  was  aaed  for  titration 
in  ail   the  experiment*,  and  ii  shortly   called   "mixture" 

•  iter. 

If   we  add  ;')  ec,  of  the  mixture  to  lo  cc.  of  half-normal 
'i   150  cc.  HjO,  lod  ■    i,  which  reqnin 

(\  ,  of  hyposulphite  solution. 

<2       ■  of 


Since  1  cc.  of  this  sodium  hyposulphite  solution  is 
equal  to  O'OIOO,1)  grms.  of  iodine,  we  found  by  this  titration 
100  per  cent,  of  the  acid  taken  into  reaction.  Again  we 
titrated  half-normal  nitrous  sulphuric  acid  with  our  mixture  , 
with  the  following  results  : — 

(1.)    10  cc.   half-normal   HXO:,  +  150  cc.  ILO  f  8  I  cc 
mixture  requires    <;2 •  7   cc.  hyposulphite,  corresponding  to 
99*8  per  cent,  of  acid  used. 

(2.)  10  cc.  half-normal  ILS()4  +  150  cc.  II  ,0  +  30  cc. 
mixture,  require  62*5  ec.  hyposulphite,  corresponding  to 
99-0.3  per  cent. 

Finally,  we  titrated  the-e  three  half-normal  acids  with  a 
dilute  solution  of  barium  hydrate,  and  found  — 

(.3.)  20  cc.  half-normal  H2S04  =  78-2  ce.  Ba(OH)2 
solution  =  99  -49  per  cent.  acid. 

(4.)  20  cc.   half-normal  HC1  =  78-G  cc.  Ba(0H) 
tion  =  100-0  per  cent.  acid. 

(5.)  20  cc.  half-normal  HX03  =  780  cc.  Pu(OII)^ 
solution  =  99-21  per  cent.  acid. 

These  figures  prove  that  our  iodo-metric  method  for  thi 
titration  of  mineral  acids  gives  very  exact  results. 

The  next  question  to  be  settled  was  whether  the  mercuric 
chloride  of  the  Huebl  reagent  had  any  injurious  influence 
on  the  exactness  of  the  method. 

Since  2.t  ce.  of  Huebl  liquid  contain  1*5  grms.  of  Hg( 
we  started  the  following  experiments  : — 

(1.)  1*5  grms.  HgCl3  in  150  cc.  ILO  were  treated  with 
20  cc.  mixture,  and  no  separation  of  iodine  was  observed. 

(2.)  l-ograis.  HgCL  +  150  cc.  H;0  +  lOcc.  half-normal 
IIC1  +  20  cc.  mixture.  The  separated  iodine  required 
62*5  cc.  of  hyposulphite,  which  means  that  99-1  per  cent. 
of  the  acid  taken  into  reaction  were  found  by  titration. 

(3.)  1  -5  grms.  HgCl2  -  150  cc.  H20  +  10  cc.  half-normal 
HN03  +  20  cc.  mixture.  To  remove  the  separated  io  diue 
02-4  cc.  of  hyposulphite  were  necessary,  which  is  equal  to 
99-8  per  cent,  of  acid. 

If  the  mercuric  chloride  used  as  reagent  should  be  con- 
taminated with  mercurous  chloride,  then  a  portion  of  the 
iodine  separated  by  the  mineral  acid  is  used  for  the  oxida- 
tion of  HgX'L  to  HgCL,  and  this  reaction  furnishes 
excellent  means  for  the  quantitative  determination  of 
Hg;CL  in  the  neutral  salt  HgCL.  The  same  method  of 
titration  may  be  further  employed  for  the  quantitative 
determination  of  free  acid  in  the  salts  of  Ilg,  Ag,  Pb,  Cd, 
Zn,  Mn,  Co,  and  Ni. 

If  salts  of  copper  are  to  be  analysed,  We  must  first 
determine  the  amount  of  iodine  due  to  the  formation  of 
C'u.L,  before  we  can  add  iodate  of  potash.  Thus  we  have  a 
very  convenient  method  for  ascertaining  in  the  same  liquid 
the  amount  of  copper  and  free  acid  which  is  of  special 
importance  in  the  liquor*,  obtained  in  the  electrolytic  refining 
processes  of  copper. 

The  -alts  of  aluminium   and  tin,  however,  give  off  their 
total   amount    of    acid     with    precipitation     of    Al.>(OH 
and    Sn(OII).,    when    subjected    to   this    new   iodometric 
method. 

The  quantitative  progress  of  the  reaction  between  com- 
pounds of  IV,  Sb,  As,  Au,  Pb,  Hi,  and  the  new  mixture  has 
not  yet  been  definitely  ascertained.  ( Meanwhile  getting 
this  paper,  delivered  January  7th,  ready  for  publication,  we 

received  Chemiker  Zeit.,  No.  l  of  January  2nd,  in  which 
('.  Meineke  describes  practically  the  same  method  for 
titration.  This  investigation  disposes  of  a  good  deal  of 
material  gathered  by  OS  referring  to  the  same  subject.) 

Having  ascertained  thai  our  method  was  applicable  to  the 

Huebl  liquid    a-    far    as    the    influences  of    mineral  acid  and 

mercuric    chloride    are    concerned!    we     then    convinced 

OUTSelveS  that  also  the  fatty  acids  in  any  form  and  the 
organic    Compounds    of     acid     reaction     contained     in     tie 

commercial  alcohol,  did  not  affect  our  liquid  at  all. 

Therefore,  to  determine  the  mineral  acid,  contained  in  the 
Huebl  liquid  and  the  amount  of  substitution,  one  nm-t 
proceed  as  follow.-.  : 

After  the  usual  titration  of  the  free  iodine  with  hypo- 
sulphite of  -odium  volution,  we  add  about  5  c .-.  of  a  2  per 
cent,    solution    of    iodate    of    potash    and    titrate    the    new 

liberated  iodine  uitb  the  same  hyposulphite  solution.     The 

addition    of   Iodide  of  -potash  is    unnecessary,  as    it   has  been 
oii-ly  put   in  tie      IMUtion. 

C    -' 
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The  real  test  is  then  subjected  to  exactly  the  same  process, 
and  the  difference  between  this  titration  and  the  previous 
one  multiplied  by  two,  according  to  the  formula — 

GUI  +  KIOa  =  5HI  +  IIIO..  +  KI  =  GI  +  3II,<>  +  KO, 

gives  the. amount  of  substituted  iodine.  Everybody  deter- 
mining the  iodine  number  after  Huebl  has  undoubtedly 
made  the  observation  that  the  liquids  standing  for  some  time 
after  the  tiration  has  been  finished,  become  blue  again  in 
consequence  of  separation  of  iodine.  This  separation  is 
irregular,  according  to  tbe  nature  of  the  tested  oil.  On  the 
other  hand,  the  mixture  of  iodide  of  potash,  iodate  of  potash, 
and  mineral  acid  in  greater  dilution,  continuously  separates 
small  quantities  of  iodine.  Therefore  the  titration  for 
ascertaining  the  substitution,  as  described  above,  must  be 
carried  out  immediately  and  brought  to  an  end  within 
.')  minutes  after  the  addition  of  the  mixture. 

Following  this  course  we  obtained  the  results  given  in 
tabulated  form. 

From  these  tables  it  appears  that  when  a  larger  excess  of 
Huebl  liquid  is  used,  as,  for  example,  in  the  two  tests  of  oil 
No.  1— 

0-46029  grm.  iodine  for  0-2323  grm.  oil,  and 
0-46029  grm.  iodine  for  0-4885  grm.  oil, 

we  obtain  indeed  a  higher  iodine  number,  namely,  85-44,  as 
against  84-96.  But  this  increase  in  the  iodine  absorption  is 
not  due  to  the  addition  of  iodine,  but  to  substitution,  as  seen 
from  the  following  figures,  which  show  that  in  the  first  case 
16-0  per  cent,  of  iodine  have  been  substituted,  and  in  the 
latter  only  14-92  per  cent.  This  proves  clearly  tbat  Holde 
(Mitth.  Konigl.  techn.  Versuchs.  Anstalten,  Berlin,  1891, 
p.  81)  is  mistaken,  when  he  thinks  that  a  larger  excess  of 
iodine  causes  a  more  complete  addition  of  iodine.  A  larger 
excess  simply  increases  the  substitution  of  iodine. 

We  further  see  that  substitution  takes  place  simul- 
taneously with  addition  and  not  subsequently  to  the  latter 
reaction,  even  if  the  amount  of  iodine  used  is  very  small 
and  insufficient  for  complete  addition.  With  oil  No.  2  we 
found,  after  three  minutes'  standing,  a  substitution  of  9- 16 
per  cent.,  and  after  three  hours  15  72  per  cent.,  and  with  oil 
No.  14  we  see  that  after  three  hours  32  63  per  cent,  of 
iodine  are  substituted,  and  after  12  hours  39-3  per  cent. 

This  shows  that  the  time  of  reaction  increases  the  substi- 
tution. The  same  is  the  case  with  higher  temperatures,  as 
n  from  oil  No.  14.  After  one  hour  at  45°  C.  we  have  a 
substitution  of  33-78  per  cent.;  after  three  hours  at  ordi- 
nary temperature,  32-63  per  cent.  At  the  same  time  it 
appears  that  the  results  obtained  at  higher  temperature  run 
\c.ry  irregular.  Repeating  the  test  with  oil  No.  14  at  45''  C. 
we  get  a  substitution  of  VI"-',  per  cent.  The  correct  iodine 
number,  however,  is  almost  constant  in  both  tests,  viz.  :  — 

117-24  and  116  68. 

The  percentage  of  iodine  substituted  does  not  stand  in 
direct  relation  to  the  value  of  the  iodine  number.  The 
substitution  be   rather    influenced  by  the  chemical 

nature  of  the  oil  experimented  upon.  For  instance,  No.  9 
cotton  -teed  Stesrine,  with  the  iodine  number  103,  has  the 
Substitution  number  of  20,  whereas  So.  1  olive  oil,  with  the 
iodine  number  of  ft:"),  has  the  substitution  /lumber  of   16. 

At  tin-  place  we  want    to    add    that  in   the  abstract    made 

by  Holde  of  lie  Negri  and  Fabris' research  on  oils  (Ztschr.  f. 
aoalyt.  Chemie,  XXXIII.,  p,  .'»*<;j,  tome  misprints  must  have 

erred,  it  is  stated  there  that  cotton  seed  itearine  has  an 
iodine  number  of  h-'.i  and  the  saponification  value  257, 
with  a  melting  point  of  82° — 39    C.     These   figures  certainly 

■  to  be  rather  improbable,  and  are  eontrary  to  those 
I  by  us. 

further,    if    maybe    -eei,    from    \o.   1  .'1,   Stearic  acid,    that 

about  half  of  the  quantity  of  iodine,  absorbed  alter  the 
Huebl  process,  ha-  been  taken   up  by  substitution  nod  not 

by  addition.      The  original  iodine  number  therefore  doe     not 

admit  the  inference  that  oleic  acid  or   om.  acid  of  the  oleflne 
in  the  ratio  corresponding  to  the  iodine  absorption 
figure,  contaminates  the  stearic  acid. 


and   82 -6  after  the  Huebl  method, 
we  had  a  substitution  of   13- 1  per 


Again,  we  refer  to  the  third  test  of  oil,  No.  2,  in  which 
we  determined  the  iodine  number  of  olive  oil  after  the 
directions  published  by  Gantter  (Ztsch.  f.  analyt.  Chemie, 
XXXII.,  p.  178).  Gantter  investigated  the  influence  of 
mercuric  chloride  on  the  iodine  number,  and  found  that  the 
value  of  the  latter  number  is  directly  proportional  to  the 
amount  of  mercuric  chloride  present.  lie  proposes  to  use 
instead  of  the  Huebl  reagent  a  solution  of  iodine  in  carbon 
tetrachloride.  It  will  be  noticed  that  the  iodine  number 
after  Gantter  is  55-2, 
But  in  the  latter  case 
cent.,  which  reduces  the  iodine  number  to  69-4,  whereas  in 
the  Gantter  liquid  no  mineral  acid  could  be  traced,  which 
proves  that  no  substitution  had  taken  place.  At  the  same 
time,  however,  we  see  that  the  Gantter  solution  does  not  act 
energetically  enough  to  effect  complete  addition. 

Very  interesting  are  the  figures  given  in  No.  15,  spirits 
of  turpentine.  C.  Barenthin  (Archiv.  der  Fharmacie,  224, 
p.  848)  determined  the  iodine  numbers  of  different  essential 
oils,  and  states  that  spirits  of  turpentine  has  the  iodine 
number  300.  This  high  figure  caused  us  to  investigate 
the  relation  of  substitution  and  addition. 

The  figures  obtained  for  substitution,  492*3  and  447-4, 
prove  that  with  spirits  of  turpentine  some  entirely  different 
reaction  from  that  of  addition  and  substitution  must  take 
place. 

A  reaction  different  from  that  hitherto  assumed  must  also 
take  place  in  the  Huebl  solution  itself.  This  we  infer  from 
the  following  experiments  :  — 

A  freshly  prepared  solution  contained  in  25  cc. — 

After  12  hours  :  0-6181  grm.  iodine,  0-0020  grm.  iodine 

as  hydriodic  acid,  0-6201  grm.  total  iodine. 
After  36   hours:  0-6136    grm.   iodine,   0-00653  grm. 

iodine  as  hydriodic  aeid,  0-6201  grm.  total  iodine. 
After    84    hours:  0-5930  grm.  iodine,    0-02713    grm. 

iodine  as  hydriodic  acid,  06201  grm.  total  iodine. 
After  132  hours:    0-5859  grm.  iodine,  0-03517  grm.. 

iodine  as  hydriodicacid,  0-6210  grm.  total  iodine. 

As  to  the  nature  of  the  occurring  reaction  we  cannot  as 
yet  bring  any  definite  explanations. 

From  all  our  experiments  it  is  apparent  that  the  Huebl 
method,  with  the  described  correction,  does  not  give  the  true 
iodine  addition  figure,  but  remains  far  below  the  figure  for 
complete  addition.  When  in  actual  experiments  Huebl 
found  that  pure  oleic  acid  took  up  89-8 — 90-  5  per  cent,  of 
iodine,  knowing  that  the  theory  requires  that  oleic  acid 
should  absorb  90-07,  he  was  highly  satisfied  with  these 
figures,  and  founded  his  further  investigations  on  these  results. 
Hut  from  our  determinations  it  will  be  clear  that  the  close 
accordance  of  theory  and  practice  in  Huebl's  experiments 
was  only  accidental,  and  that  his  iodine  absorption  figure  for 
pure  oleic  acid  was  partly  caused  by  substitution.  There- 
fore it  will  be  necessary  to  find  another  salt  for  mercuric 
chloride  in  order  to  facilitate  the  reaction  between  iodine 
and  oil,  or  to  increase  the  amount  of  mercuric  chloride  in. 
oriler  to  arrive  at  the  correct  iodine  number,  by  means  of 
the  above  correction,  or  to  follow  up  Gantter's  method,  with 
the  object  of  finding  a  medium  which  acts  more  effectively 
than  the  Gantter  solution. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 
Improvements    relating    to     the    Process    and    Means  for 

Clarifying  and  Filtering   Liquids.     A.   W.  T.  Hiilssner 

and  F.  W.  P.  Rohrig,  Leipzig.     Eng.  Pat.  54,  January  1, 

1894. 
Clarifying  and  filtering  chambers  are  constructed  to  -work 
on   the  principle  of  a  siphon,  the  advantage  claimed,  being 
that  the  settling  out  of  impurities  more  readily  takes  place. 

The  filter  described,  is  constructed  of  filtering  material 
arranged  spirally  and  compressed  to  any  desired  degree 
between  two  plates.  Filtration  can  take  place  either 
towards  or  from  the  interior  of  the  coil.  Such  a  filter  is 
said  to  have  large  working  capacity,  and  also  to  be  readily 
dismounted  for  cleaning. — L.  A. 


Improvements  in  Filter  Presses.  A.  L.G.  Dehue, of  Halle, 
Germany,  and  0.  A.  Eiarzer,  London.  Eng.  i'at.  575, 
January  10,  1B94. 

Fob  the  filtration  of  Blimy  precipitates  a  filter  press  is  so 
constructed   that  the  precipitate  can  be  removed   from  the 

cloths,    in   situ,    by    forcing    through    them,    in   a   direction 

opposite  to  that  of  filtration,  a  current  of  clean  water.  To 
effect  this,  the  cloths  are  stretched  across  the  face  of  each 
hi  the  filtering  chambers.  The  cloth  rests  against  one  side 
of  a  chamber  during  filtration,  ami  against  the  face  of  the 
next  chamber  during  the  cleansing  operation.  Suitable 
channels  arc  provided  to  take  away  the  liquid  from  either 
side  of  the  cloth. — L.  A. 


Improvements  in  the  Method  oj  and  Machinery  or  Appara- 
tus for  Extracting  Oil  from  Seeds  and  the  Like,  and  fur 
/■'(liming  Cakes  from  such  or  other  suitable  Substance. 
H.  Lambert,  Leeds.     Eng.  Tat.  3197,  February  14,  1894. 
The  novelty  of  this  invention   consists  principally  in  filling 
pressing  chambers  at  the  bottom  instead  of  at  the   top,  by 
means    of  a  revolving  table,    containing  openings   of    the 
size   of     the  cakes    required,   into    which     the  plates    are 
dropped,  the   whole   being  revolved   until  the    opening  is 
under  the  outlet  of  "  the  kettle."     When   the  plate  is  full, 
the  table  is  turned  again   to  allow  the  other  plates  to  be 
filled  in  rotation. — J.  J.  K. 


An  Improved   Drying  Machine  for    Drying  Spent  Wash, 
Sludge,  and  other  Materials.     F.  I.  Cooke,  liavenscourt, 
Bexley,  Kent.  Communicated  bv  M.  I  laecking,  Dortmund, 
Germany.      Eng.  Pat.  3851,  February  22,  1894. 
TnK  material   to  be   dried  is   charged  into   a  series   of  half- 
cylindrical   troughs,  within  which  tire   a  number  of  stirrers, 
arranged  helically  upon  a   rotating  shaft.     As  the  material 
is  propelled  along  the  troughs  by  the  stirrers,  it  is  heated 
by  means  of  the  hot  air  and  gases  from  a  furnace,  or  other 
heating  and  drying  medium,  passing  through  a  jacket  below 
or  else  through  the  troughs  and  directly  in  contact  with  the 
material  therein. — E.  G.  C. 


Improvements  in  Pyrometers.     E.  A.  Uehling  and  A.  Stein- 

bart,  both  of  Birmingham,  Jefferson,  State  of    Alabama, 

U.S.A.     Eng.  Pat.  9C64,  May  17,  1894. 

The  apparatus   shown  in  sectional  elevation  by  the  figure, 

measures    temperature  by  means   of   the    change    in   the 


Ptrometer. 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remit*  ing 
8d.— the  price  now  tixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


pressure  of  air  flowing  through  the  apparatus.  Air  from 
the  main  I,  enters  the  pipe  d,  and  after  passing  through 
the  filter  D,  is  conducted  to  a  coil  b  in  the  vessel  C,  where 
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its  temperature    becomes    constant.     It   then   passes   the 

minute  aperture  <•',  and  enters  the  platinum  tube  A  by  the 
l»ipe,/r,  where  it  is  exposed  to  the  temperature  required  to 
be  measured,  and  by  msans  of  the  minute  aperture  a',  the 
air  flows  away  through  the  concentric  tube  a  and  away  by 
the  pipe  a-.  The  change  id  the  pressure  produced  by  the 
flow  of  air  in  the  pipes  between  the  two  minute  apertures 
r'.  a',  is  measured  by  the  manometer  gauges  F,  G,  H,  and 
affords  a  measure  of  the  temperature.  The  pressure  of  the 
entering  air  may  be  adjusted  by  means  of  a  pressure 
regulator,  and  in  a  modified  arrangement,  the  air  may  be 
-aspirated  through  the  apparatus. — K.  G.  C. 

Improvements  in  Separating  Solid  from  Liquid  Matter, 
more  especially  relating  to  the  Treatment  of  Slimes, 
Finely-divided  Ore,  Precipitdtes,and  Seivage.  C.  Kaleigh, 
Johannesburg,  S.A.li.  Eng.  Tat.  21,082,  November  G, 
1893. 
fa  the  improved  filtering  apparatus,  "  the  filter  bottom  is 
divided  into  numerous  sections ;  one  series,  comprising 
alternate  sections,  being  connected  to  one  pipe,  and  the 
other  series,  comprising  the  remaining  sections,  to  another 
pipe.  The  fluid  is  for  a  time  injected  through  one  pipe  and 
series  of  sections,  and  ejected  through  the  other  pipe  and 
series  of  sections,  and  then,  by  turning  a  fourway  cock,  the 
action  is  reversed."  To  facilitate  precipitation,  the  opera- 
tion is  to  be  conducted  in  a  vat  with  a  filter  bottom, 
preferably  divided  into  sections,  and  connected  with  an 
exhaust  pump,  which  is  not  only  used  to  circulate  the 
liquid  by  withdrawing  it  below  the  filter-bed,  and  return 
it  to  the  upper  part  of  the  vat,  but  also  r.erres  to  inject, 
intermittently,  air  or  liquid,  and  thus  prevent  the  filter-bed 
becoming  choked. — D.  A.  L. 


Improvements  in  the  Method  of  and  Means  fnr  Carbonating 

Liquids.     H.   3.    Haddan,    London.     Communicated  by 

The  FerryT  Manufacturing  Co.,  New  York,  U.S.A.     Eng. 

Pat.  23,0:;2,  November  27,  1894. 

The  liquid  to  be  carbonated  is  introduced  into  the  top  of  a 

«losed  vessel  containing  the  gas  under  pressure  by  means  of 

a    central    vertical  pipe,    and     it   first    impinges    upon    a 

perforated  cone,  whereby  it   is   broken  up,  so  as  to  offer  a 

large  surface  to  the  gas   as  it  trickles  down  the  sides  of  the 

vessel.     A  number  of  discs  and  cones  perforated  by  conical 

holes   are  interposed  at  intervals,  to  still  further  break  up 

the  liquid  as  it  falls,  and  thereby  render  the  action  of  the 

-    more  efficient.     The   vessel  is  provided  w  ith   pressure 

and  water-level   gauges,  and   there  is  an    outlet  at  the  base 

for  the  carbonated  liquid  to  flow  away. — E.  G.  C. 


II -FUEL,  GAS.  AND  LIGHT. 

Calcium  Carbide  and  Acetylene.     F.  Wyatt.     Eng.  and 
Mining. I.  1894,  58,  556- 

1892  Moquenne  described, in  the  Comptes  rend,  (this 

iraal,  1893,  2>-8j,  :>  method  of  preparing  barium  carbide, 
BaCj,  by  heating  together  barium  carbonate, magnesium, 

1  charcoal  in  an  iron  bottle,  and  showed  that  this  substance 
evolved  acet  3  lene  on  treatment  with  hydroxy  lated  compounds. 
In  1893  Travera  prepared  calcium  carbide  by  heating  the 
chloride  and  charcoal  with  sodium,  and  from  this  he  also 
produced  acetylene  (Froc.  Chem.  See.  1898,  15;  and  this 
.Journal,  1893,  IT-;.  Meanwhile  Will-on,  experimenting 
upon  the  prod  tction  of  calcium  in   his  electric  Inroad 

ray  (North  Carolina,  I'.S.A.),  obtained  a  fused  black 
homogeneoc  which  became  solid  and  brittle  on  cool- 

ing, by  treating    a  mixture  of    lime  and  carbon   with   a 

rent  of  1,000  5,000  amperes.  The  furnace  is  shown 
in  the  figure,  in  which  A  represent!  an  outer  -hell 
of  firebrick,  enclosing  a  carbon  or  graphite  lining  B,  with  a 

II   tap-bole  '/,  provided  with   an    alumina  or   clay  [dug   e. 

Tjw  formed  of  carbon  platci  B,  separated  from  the 

lining  by  an  ice  /,  and  [''  rforau  d  in  the  centre, 

to   pa^H  the   carbon  electrode   C,  which   receives   vertical 
i  ni    by    meai  threaded   -halt  ,/  and  nut   h. 

1 1.  with  I  he  d)  naxao  l>  are  audi 


shown,  that  with  the  furnace  being  effected  through  the  iron 
plate  b.  The  charge  consists  of  lime,  intimately  mixed 
with  an  excess  of  finely-divided  carbon  ;  combination  and 
fusion  ensue  in  the  immediate  neighbourhood  of  i he  arc, 
and  thence  spread  steadily  through  the  mass.  The  black 
product  is  nearly  pure  calcium  carbide,  and  evolves  pure 
acetylene  on  treatment  with  water — 

CaC,  +  2II20  =  C2H2  +  Ca(OH), 

The  actual  results  in  practice  are  the  production  of  2,000  lb. 
of  the  carbide  in  12   hours,  from  a  mixture  of  1,200  lb.  fine 


WlLI.SON*S   El.KCTRO  SMELTING    FURNACE. 

coal  dust  and  2,000  lb.  of  burnt  lime,  at  an  expenditure  of 
180  E.H.F.  per  hour.  Valuing  this  amount  of  coal  at 
2-50  dols.,  of  lime  at  4-00  dols.,  the  E.H.F  (from  water)  at 
6  •  00  dols.,  and  the  labour  at  2  ■  .")0  dols.,  the  cost  cf  2,000  lb. 
of  calcium  carbide  works  out  to  15-00  dols.,  or  of  2,000  lb. 
of  acetylene  to  37  00  dols. 

The  specific  gravity  of  the  carbide  is  2  "22  at  18°  C.  Tt 
is  not  affected  by  heating  it  in  hydrogen,  or  to  1,200°  in 
nitrogen,  or  in  contact  with  silicon  or  boron  at  a  bright 
red  heat,  or  with  sodium  or  magnesium  at  the  softening 
point  of  gl?ss,  or  with  tin  at  a  red  heat.  At  temper- 
atures above  a  red  heat,  it  alloys  with  iron.  It  becomes 
incandescent  when  heated  with  chlorine,  bromine,  or  iodine 
to  temperature-  of  24.'.  ,  350 ',  and  805  respectively.  At 
a  dull  red  heat  it  barns  in  oxygen,  forming  calcium 
carbonate;  and  in  sulphur  vapour  at  500°  it  forms  calcium 
sulphide  and  carbon  bisulphide,  with  incandescence.  Water 
is  decomposed  very  rapidly,  forming  pure  acetylene  as 
already  described,  but  with  -team,  even  at  a  red  heat,  the 
action  is  less  rapid,  and  the  gaseous  product  contains  Free 

hydrogen.      In   dilute    acids    it    behaves   as    in  water,  but  ill 

ordinary  sulphuric  acid  it  evolves  an  odour  of  aldehyde, 

whilst  fuming  nitric  or  sulphuric  acids  hive  but  slight 
action  upon  it.  With  dilute  chromic  acid,  acetylene  is 
formed,  but  with  the  fuse  I  acid,  a-  al-'i  with  pota-sium  nitrate 

or  chlorate,  or  with  lead  chromate,  it  oxidises  with  incan- 
descence. Lead  peroxide  oxidises  il  with  incandescence 
below    a     red    bi.it,    and    the    lead    reduced    in    the    reaction 

contains  calcium.  In  dry  hydrogen  chloride  gas  it  becomes 
incandescent,  and  produces  a  gas  containing  much 
hydrogen. 

By     this    pro  lylene    is    obtained     far    more    con- 

reniently,  and  a)  a  much  cheaper  rate  than  by  any  of  the 

older  pi  uui  it  -bonld  find  an  extensive  application 

in  industrial  organic  chemistry,  At  lie  same  lime,  its 
high   pi  i  of  carbon    renders    it    vivy  valuable  as  an 
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illuminating  ag<  nt,  especially  (or  the  enrichment  of  water- 
gas  or  other  pii' r  illuminants,  <>i  even  in  admixture  with 
ordinary  air.     Highly  diluted  in  t I ■  i  —  way  (bul  only  bo),  it 

capable  of  yielding  a  pure  white  and  Bmokelesa  flame; 
and  the  authors  state  that  experiments  made  bj  the  Electric 
(i:t-  Company  show  that  2,01  0  lb.  of  the  calcium  carbide, 
•  in  mere  admixture  with  water,  yield  10,500  cub.  ft.  of 
acetylene,  which,  mixed  with  the  required  volume  of  air, 
affords  a  gas  equal  in  illuminating  value  to  100,000  cub.  ft. 
of  city  gas  of  22  25  candle  power  per  5  ft.  standard 
burner.  Allowing  an  extra  15*00  dols.  per  ton  for  freight 
and  contingencies,  beyond  the  price  estimated  above,  the 
co-t  of  such  1,'as  would  be  30  cents  per  1,000  cub.  ft.    The 

e  with  which  the  carbide  ma}-  he  packed,  transported, 
and  used,  mark  out  the  illumination  of  country  houses  and 
of  railway  cars  as  a  special  field  for  its  application. 

—  W.  G.  M. 

Oil-Gas      W.  A.  Noyes,    W.  M.   Blinks,   and   A.   V.  H. 

Mory.  J.  Amer.  Chem.  Soc.  1894,  16,  088— 09  7. 
Tins  is  an  investigation  of  the  gas  made  by  the  Citizens' 
Fuel  and  (ias  Company  of  Terre  Haute.  The  largest  of 
the  three  generators  used,  has  a  capacity  of  about  450  cub. 
feet  per  minute.  It  is  constructed  of  |-in.  boiler  steed,  is 
20  ft.  high  and  8  ft.  in  diameter,  and  is  lined  with  fire-brick 
to  a  thickness  of  16  ins.  Within,  it  consists  of  three  empty 
chambers  2  ft.  or  3  ft.  high,  alternating  with  two  compart- 
ments 5  ft.  high,  filled  with  unmortared  brick  chequer- 
work.  Above  all  is  a  heavy  iron  door,  and  at  the  bottom 
is  the  gas  delivery.  The  generator  is  first  heated  hy  oil, 
steam-injected  into  the  top  and  middle  empty  chambers, 
together  with  a  sufficient  air-supply  ;  then  this  supply  is 
cut  off,  and  the  petroleum  to  he  gasified  is  introduced 
through  three  jets  into  the  top  chamber.  The  chequer-work 
is  thus  so  rapidly  cooled  that  in  from  7  to  10  minutes  the 
process  of  gas-generation  must  be  again  replaced  by  that  of 
heating.  The  gas  passes  from  the  apparatus  to  a  water-seal, 
where  it  is  mixed  with  air,  which  is  steam-injected  through 
a  4-in  pipe,  as  the  gas  alone  is  too  rich  for  use  in  ordinary 
burners.  A  stream  of  water  flowing  through  the  water-seal 
box  condenses  the  tar,  which  is  carried  to  the  tar-well.  The 
gas  is  then  passed  successively  through  a  cold-water  scrubber, 
a  tubular  condenser,  a  second  scrubber,  and  two  purifying 
boxes  containing  "  Laming's  mass  "  (wood-shavings  treated 
with  copperas  and  lime),  thence  it  runs  through  the  station 
meter  to  the  holders.  The  temperature  of  gasification  was 
measured  hy  introducing  various  salts  with  known  fusing- 
points,  wrapped  in  sheet  iron.  At  the  lowest  temperature 
employed  (at  the  end  of  gasification),  sodium  chloride 
refused  to  melt,  hut  potassium  chloride  fused  readily  ;  whilst 
at  the  highest  temperatures  calcium  fluoride  was  unaltered, 
but  sodium  carbonate  fused.  The  maximum  and  minimum 
temperatures  are  therefore  estimated  at  from  900° —  1 ,000°  C. 
and  750°  C.  respectively. 

The  composition  of  the  gas,  determined  at  three  separate 
times  by  means  of  Orsat's  apparatus,  was  as  follows  :  — 


Undiluted 

Gas. 


1. 

0 

Diluted 

Diluted 

Gas. 

Gas. 

Diluted 
Gas. 


Carbon  dioxide 

Illuminants 

Oxygen 

Carbon  monoxide 

Methane 

Hydrogen 

Nitrogen 

COj  from  total  carbon. . 

(Ethylene 
its  i 


2*8 

28*1 

0-2 

0-6 

44*8 

20*5 

3*5 


2*1 
199 
5*9 
1*8 
82*3 
lf2 
23-9 


0-7 

19  3 

7*0 

o-o 

33-2 

fi-9 

32*9 


0*8 
159 

7-7 

00 
30 -0 

6*1 
33-5 


Ilhiminant 


(Propylene 


English   heat  units  per 
cub.  ft. 


115*7 
16*2 

11-9 
,025 


85 'C 

i 
85*5 

10*3 

6-3 

9*0 

130 

714 

741 

! 

770 
75 

S-4 
078 


For  the  calculation  of  the  heat  of  combustion,  the  illumi- 
nants have  been  regarded  as  consisting  only  of  ethylene 
and  propylene.  The  small  percentage  of  oxides  of  carbon. 
in  the  gas,  show-  that  the  steam  injected  cannot  have  acted 
upon  tin'  carbon  of  the  oil  in  the  generators,  but  must   have 

passed  through  the  apparatus  unchanged,  even  at  a  tempe- 
rature of  700'  to  900  ( '.  This  observation  has  been  con- 
firmed by  other  experiments.  The  crude  ga:t  contained 
1*83  grains,  the  purified   pas  0*025  grain  of  sulphur  per 

Citb.  tt. 

The  average  quantity  of  oil  (containing  86  per  cent. 

('  +  14  per  cent.  JI)  required  to  make  1,000  cub.  ft.  of 
diluted  gas  is  i  l  ■;,  to  12  gallons,  of  which  1  ">  to  2  gallons 
are  used  for  heating:  and  b\  comparing  the  calorific  powers 
of  the  oil  and  of  the  gas  produced  from  it,  it  would  appear 
that  about  14  percent,  of  the  heating  power  of  the  oil  is 
transferred  to  the  gas. 

The  photometric  luminosity  of  the  gas  (Sample  2,  above) 
found  by  means  of  a  Methven  slit,  standardised  with  an 
amy]  acetate  lamp,  was  as  follows  (per  5  cub.  ft.  per  hour): 
Argand  burner  =  28-4,  '--ft.  bat's  wing  =  32*2,  small 
Welsbach  =  48*3,  and  large  Welsbaeh  =  47*1  c.p.  Using 
different  kinds  of  bat's  wing  burners,  the  best  result  was 
obtained  with  the  larger  sizes  and  with  a  smooth,  as  opposed 
to  a  forked,  flame.  The  illuminants  were  collected  by 
passing  125  litres  of  the  gas  through  an  iced-bottle  con- 
denser for  the  tar,  ammoniacal  cuprous  chloride  for 
acetylene,  dilute  sulphuric  acid  to  retain  ammonia  from  the 
copper  solution,  and,  finally,  bromine  contained  in  two 
Drechsel  wash-bottles.  The  benzene  was  found  by  Hempel 
and  Dennis'  method  (this  Journal,  this  number,  page  196). 
The  benzene  amounted  to  1  •  2  per  cent. ;  and  a  con- 
siderable acetylene  precipitate  was  obtained.  After 
washing  with  dilute  caustic  soda  solution,  the  bromine 
compounds  were  distilled ;  more  than  half  came  over 
between  127°  and  150°,  and  the  residue,  rccrystallised  from 
alcohol,  melted  at  113° — 1 13 "5°,  and  contained  85-11  per 
cent,  of  bromine.  It  is  probably  identical  with  that 
(CJrlfiUr.,)  found  by  Armstrong  and  Miller  in  Pintsch  oil- 
gas  (this  Journal,  1886,  374).  The  distillate  re-distilled, 
gave  three  fractions,  boiling  at  129°— 133°,  133°— 139°,  and 
139° — 143°,  respectively,  in  descending  order  of  importance; 
and  the  vapour  density  of  the  first  corresponded  fairly  with 
that  of  ethylene  bromide. 

The  amount  and  character  of  the  tar  varies  ;  but  no 
essential  difference  was  found  between  the  qualitative  compo- 
sition of  a  viscous  and  that  of  a  comparatively  thin  sample. 
The  tar  was  first  distilled  by  means  of  superheated  steam 
and  then  by  direct  heating,  frothing  in  the  latter  case  being 
overcome  by  a  preliminary  heating  in  an  open  dish  until  it 
ceased.  Benzene  and  phenol  were  not  actually  isolated,  but 
were  probably  present  in  small  proportions  ;  a  considerable 
quantity  of  naphthalene  was  separated,  and  about  0*35  per 
cent,  of  anthracene,  whilst  from  the  fraction  distilling  about 
425°,  a  solid  melting  at  250°  (probably  chrysene)  was 
obtained,  and  from  the  higher  fractions,  a  green  crj-stalline 
substance,  melting  at  240°,  was  separated,  but  in  quantities 
too  small  for  identification. — W.  G.  M. 


The  Determination  of  Benzene  in  Illuminating  Gas. 
W.  A.  Noyes  and  W.  N.  Blinks.  J.  Amer.  Chem.  Soc. 
1894,  16,  697. 

See  under  XXIII.,  page  196. 


A  Substitute  for  Platinum  in  Ineandescent  Glow  Lamps. 
W.  Bolton.  Ber.  d.  Deutsch.  Elektroch'em.  Ges.  1894, 
58—60. 

As  platinum  has  approximately  the  same  coefficient  of 
expansion  as  glass,  it  can  be  easily  fused  into  a  glass  bulb 
or  tube,  making  a  good  joint,  which  does  not  crack  on 
cooling.  For  this  reason  platinum  wires  are  almost  invari- 
,  ably  used  for  conducting  the  electric  current  to  the  carbon 
|  filaments  of  incandescent  lamps.  Probably  something  like 
500  kilos,  of  platinum  are  annually  used  in  Europe  alone 
for  this  purpose.     Naturally  there  have  been  many  attempts 
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made  to  replace  it  by  a  cheaper  substitute  ;  and  the  author 
here  chronicles  another,  but  gives  ao  satisfactory  evidenci 
that  it  has  stood  the  test  of  practice. 

The  oxygen  of  the  air  readily  attacks  aluminium  when 
finely  divided  or  amalgamated  with  mercury.  The  amalga- 
mation is  better  effected  with  a  salt  of  mercury  than  with 
mercury  itself.  Soon  after  the  aluminium  has  been  treated 
with  a  solution  of  the  mercury  salt,  there  rises  up  a 
voluminous  mossy  growth  of  aluminium  oxide.  This  soft 
and  finely-divided  oxide  becomes,  after  strong  compression, 
a  compact  mass  through  which  air  cannot  penetrate.  This 
property  of  aluminium  is  utilised  as  follows  :  —  A  piece  of 
aluminium  is  introduced  into  a  glass  tube,  which  is  then 
heated  before  the  blow-pipe.  The  aluminium  melts  and  is 
drawn  out,  together  with  the  glass  tube,  until  the  latter  is 
reduced  to  about  f  mm.  in  diameter.  On  cooling,  we  get  an 
aluminium  wire  enclosed  in  a  glass  tube.  The  latter 
certainly  cracks  and  splits,  hut  this  does  not  matter,  for  it 
is  only  intended  to  protect  the  wire  from  melting  and 
running  out  when  it  has  to  be  fused  into  a  thicker  glass 
mantle.  Fig.]  shows  two  such  wires  Al  fused  into  a  glass 
mantle  Gl,  which  forms  the  lower  part   of  a  glow-lamp 

Fig.  I. 


Al      Al 


Fig.  2. 


Tig.  2).     The  inr.er  end-  of  the  wires  are  connected  to  the 
carbon  filament  k  It.    The  upper  end  s  of  the  bulb,  before 

it  is  sealed  off,  forms  :i  tube  through  which  the  air  is  pumped 
OUt.  As  the  joint  between  the  aluminium  wires  At  and  the 
glass  mantle  01  is  not  perfectly  good,  air  tends  to  leak 
between  them  into  the  bulb,  and  this  leakage  has  to  be 
;  '      While  the  pumping  is  going  on,  a 

concentrated  solution  <>l  mercuric  chloride  is  dropped  at  a  u 

where  the   wires   enter  the    glaSI    mantle.      I5y  the  action    of 
the   air  pump  the  solution  is    sucked    Dp   between    the  glass 

and  the  aluminium,  and  amalgamates   the  surface  of  the 

latter.    The  oxygen  ot  the  air,  which  penetrates  in,  attacks 

the.  aluminium  and  converts  it  into  oxide  ((  »_  ]<  jg,   l  y      The 

oxide  as  it  s«eiN  up,  makes  a  tight  joint  between  the 

aluminium  and  the  glass.— D.  V..  .1 . 


PATKNTS. 

Improvement*  in  //«■  Manufacture  of  Q as  for  Heating  ami 
Illumination.  J.  A.  Wanklyn  and  W.  J.  Cooper,  both 
of  New  Maiden,  Surrey.  Kng  l'at.  20,21 :,,  October  2G, 
189.S. 

Tin;  patentees  have  invented  "an  artificial  material,  the 
equivalent  of  ordinary  eannel  coal,"  which  they  manufac- 
ture by  immersing  wood-charcoal  in  hydrocarbon  and  other 
carbonaceous  liquids,  when  considerable  quantities  of  the 
liquids  are  found  to  be  absorbed  by  the  solid.  The  wood- 
charcoal  may  have  had  as  source  any  ordinary  wood,  but 
preferably  that  wood-charcoal,  which  has  been  produced  at 
almost  the  lowest  temperature  at  which  carbonisation  can 
be  effected,  should  be  used.  The  carbonaceous  liquid  may 
be  petroleum  and  its  products,  such  as  kerosene  and 
astatki,  gas  tar,  and  other  cheap  carbonaceous  liquids. 

It  is  found  that  charcoal,  such  as  described,  absorbs 
mineral  oil  with  great  ease  and  in  very  large  proportions, 
in  some  cases  as  much  as  three  times  its  weight  being 
absorbed  by  the  charcoal. 

Gas  "  of  a  character  like  ordinary  cannel-gas  "  is  manu- 
factured from  the  "  artificial  eannel  "  in  the  ordinary  way  ; 
but,  as  the  material  of  the  patentees  is  somewhat  fragile, 
it  is  advantageous  to  protect  it  by  some  receptacle  (such  as 
a  length  of  stove  piping),  the  charged  receptacle  being  then 
put  into  the  gas  retort.  After  giving  off  its  gas,  the 
receptacle  is  withdrawn  and  cooled.  A  further  quantity 
of  mineral  oil  is  then  poured  upon  the  residual  charcoal  in 
the  receptacle  ;  the  mineral  oil  is  absorbed,  regeneration  of 
the  artificial  eannel  being  thereby  effected.  "  Properly 
prepared"  charcoal  may  be  thus  employed  "very  many 
times." 

The  patentees  claim  (1)  the  manufacture  of  artificial 
eannel  as  described;  (2)  the  production  of  a  gas  like  eannel 
gas  from  their  material ;  and  (3)  the  regeneration  of  the 
material. — E.  R.  B. 


Improvements  in  and  in  Apparatus  for  Manufacturing 
Oil-Gas.  W.  II.  Herring,  Huddersfield.  Eng.  Pat. 
23,433,  December  5,  1893. 

Fob  the  efficient  manufacture  of  "permanent  oil-gas  of 
high  illuminating  quality,"  by  the  destructive  distillation  of 
hydrocarbons,  great  attention  must  be  paid  to  the  tem- 
perature at  which  the  operation  is  conducted.  The 
suitability  of  the  temperature  depends,  according  to  the 
patentee,  on  the  specific-  gravity  of  the  oil,  being  the 
higher,  the  heavier  the  oil  employed;  moreover,  as  the 
specific  gravity  of  a  given  oil  augments  pari  passu  with  the 
progress  of  its  decomposition,  the  temperature  should  also 
progressively  increase. 

To  carry  into  practice  these  principles  the  patentee  causes 
oil  to  flow  through  two  or  more  retorts,  which  are  enclosed 
in  (lues  of  special  construction,  and  heated  by  the  com- 
bustion herein  of  producer  gas  with  heated  air;  the 
arrangement  being  such  that  a  very  accurate  adjustment 
of  temperatures  can  be  obtained. 

In  the  figures,  of  which  Fig,  1  shows  a  front  view  partly 
in  section,  and  Fig.  2,  a  vertical  section  in  a  plane  at  right 
angles  to  the  foregoing,  A,  A,  indicate  an  upper  series  of 
retorts,  and  Ii,  B,  a  lower  scries.  Into  the  former,  hydro- 
carbon is  fed  from  the  sight  feed  glasses  N,  by  the  siphon 
tube  n,  and  after  flowing  along  tliis  retort,  passes  by  (sec 
Fig.  2)  /,  L,  and  J.1  into  the  retort  15. 

In  the  upper  retorts  little  more  than  distillation  of  the 
lighter  oils  takes  place,  and  there  is  here  practically  no 
separation  of  carbon,  but  in  the  lower  retorts  complete 
vaporisation  of  the  residue  ultimately  talu  s  place,  with 
separation  of  carbon,  which  is  removed  from  time  to  time. 

The  gas  formed  in  the  upper  retorts  Is  collected  in  the 
cro     collecting  pipes  I,  I  (see  Fig.  D  ami  passes  through 

the  StOp  ValTe  J'  intO  the  ascension  pipe  .J,  .J,  and  thenee 
to  the  condensing  main  K.  Similarly,  gas  made  in  the 
low.r  ivl., its  pas.es  l>y  M ,  through  M1  into  K  ;  hut  as  M 
enters  K  underneath  the  latter,  any  distillate  condensed  in 
K  will  flow  down  into  one  of  the  lower  retorts  15,  lor  further 
treatment. 
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The  beating  arrangi  ments  have  been  planned  with  greal 
care,  and  are  as  follows : — There  is  a  central  combustion 
chamber  C  (see  Fig.  1),  into  which  heated  producer  gas, 
passing  from  the  main  K.  through  rhe  conduit  <.  is  admitted 
by  a  series  (,f  central  apertures  (-.  in  its  floor.  On  either 
side  of  each  of  these  apertures  is  an  aperture,/9,  supplying 
healed   air.     The   flame  and    healed   gases  escape  on  either 


ok-  oil 


/"/«.  / 


side  from  C  bye  (see  Figs.  1  and  2)  into  B1,  a  flue  partly 
surrounding  ]?,  which  is  protected  by  a  fire-brick  casing 
from  direct  contact  with  the  flame,  a  more  regular  heating 
being  also,  it  is  to  be  remarked,  collaterally  secured  by  this 
arrangement.  Having  traversed  the  lerigth  of  I'1  the  heated 
cases  pass  by  D1,  D1,  apertures  on  either  side,  through  the 
arch  D  into  the  vertical  flue  H5,  thrice  through  H\  H:!,  H-, 
and  II1  successively,  as  shown  by  the  arrows  in  Fig.  2,  to 


the    outlet     flue    O,    the    draught    be  ilated    by    tile 

damper  ft.  (*',  in  'lie  crown  of  the  arch,  is  normally  closed. 
a<  represented  in  Fig.  l',  but  is  capable,  if  necessary,  of 
transmitting  the  gases  direct  from  ('to  H*,  giving  thereby 
greater  heat  in  the  upper  fines;  on  the  other  hand,  cold 

air  can  be  admitted  by  ft1,  /c,  ft*,  and  //',  still  farther  con- 
trolling the  temperature. 

The  patentee  states  that  no  purification  of  the  gas 
manufactured  is  necessary,  unless  sulphur  compounds 
exist  in  the  oil  employed.  The  carbon  deposited  in  the 
retorts  is  very  small;  "bring  not  more  than  about  one-fifth 
of  that  produced  by  the  best  known  methods."  This 
result  the  patentee  considers  to  be  due  to  the  continuous- 
u<  88  of  the  proeess,  to  the  careful  selection  and  maintenance 
of  suitable  temperature,  and  to  the  absence  of  excess  of  oil 
at  any  given  stage  of  the  process  ;  noxious  absorption  of 
valuable  gas  constituents  by  any  such  excess  being  avoided 

The  patentee  particularly  poiuts  out  that  his  process 
differs  from  other  propositions — wherein  hydrocarbon  i> 
partly  gasified  at  one  temperature,  the  by-products  frac- 
tionally condensed,  and  these  distillates  gasified  at  different 
temperatures,  which  are  the  higher,  the  heavier,  distillate — 
inasmuch  as  the  alternate  distillation  and  condensation  of 
the  oil,  in  such  processes,  involves  a  waste  of  heat  and  fuel. 
Moreover,  no  adequate  means  of  regulating  the  temperature 
has  been  previously  pointed  out. 

The  following  table  gives  "  an  example  of  the  actual 
results  obtained "  with  the  patentee's  apparatus  :  "  The 
grades  of  temperature  indicated  in  the  appended  tabular 
statement  being  those  suited  to  successive  stages  in  the 
continuous  fractional  distillation  of  an  oil  having  an  initial 
specific  gravity  of  from  870  to  880  degrees  "  : — 

Temperature  of  retorts  A  at  point  where  oil  enters  from  3C0°  to 

too   F. 

Temperature  of  that  section  of  retorts  .V  which  lies  in  Hue  H' 
from  450°  to  500    P. 

Temperature  of  that  section  of  retorts  A  which  lies  in  flue  II ; 
from  600°  to  050°  F. 

Temperature  of  that  section  of  retorts  A  which  lies  in  flue  H3 
from  800°  io  900°  F. 

Temperature  of  that  section  of  retorts  A  which  lies  in  flue  H' 
from  1,000-  to  1,100°  F. 

Temperature  of  that  section  of  retorts  A  which  lies  in  flue  H5 
from  1,200°  to  1,:500°  F. 

Temperature  in  upper  end  of  retort  B  from  1,400°  to  1,000°  F. 

Temperature  in  lower  end  of  retort  B  from  1,000°  to  1,750°  F. 

— E.  R.  B. 


Improvements  in  or  connected  with  Apparatus  for  Making 
Gas  from  Coal  or  Analogous  Materials.  J.  H.  R.  Dins- 
more,  Liverpool.  Eng.  Pat.  23,950,  December  13,  1893. 
The  inventor  proposes  to  make  coal-gas  from  coal  by  a 
practically  continuous  process,  worked  mechanically,  and 
to  this  end,  has  invented  suitable  apparatus,  which  is  the 
subject  of  the  present  patent. 

The  apparatus  consists,  in  principle,  of  a  retort  (which  is 
suspended  in  an  oven,  and  which  is  rotated  during  the 
destructive  distillation  of  the  coal),  of  a  mechanical  feeding 
apparatus  and  of  a  discharging  apparatus  to  remove  the 
coke ;  it  is  intended  to  be  worked  continuously,  and  the 
feeding  arrangement  is  such  that  practically  no  air  is  intro- 
duced with  the  coal,  and  the  inventor  therefore  claims  to 
make  gas,  in  large  quantity,  and  of  high  illuminating  power, 
with  relatively  small  plant. 

The  accompanying  figure  shows  a  sectional  elevation  of 
the  entire  apparatus  and  in  it  the  retort  is  seen  to  be  com- 
posed of  a  central  portion,  a,  a,  a,  and  two  conical  end- 
pieces  o1  and  a-  respectively,  these  three  parts — accurately 
fitted  together  by  means  of  the  flanges  at  a4  and  o5,  which 
are  bolted  together, — forming  therefore,  a  single  structure. 
The  retort  is  suspended  in  the  furnace  c,  partly  upon  lateral 
rollers  (not  shown  in  the  figure),  which  are  mounted  ou  the 
plates  d,  d,  at  either  side  of  the  furnace,  and  partly  by  its 
flanges  a1  and  a5,  upon  the  two  rollers  b  and  b*.  These 
latter  rollers,  mounted  each  on  a  shaft  b1,  are  connected 
with  and  driven  by  the  bevel  gearing  b3,  and  thus  supply 
the  means  for  rotating  the  retort.  The  working  joint, 
which  is  that  between  the  two  ends  of  the  moving  retort 
and  the  stationary  parts/ and  n  adjoining  them,  is  capable 
of  lubrication,  and  is  kept  gas-tight  by  the  following 
arrangements  in  the  following  manner: — To  the  flanged 
end  of  the  retort  is  attached  the  ring  /,  and  to  it  is  screwed 
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another  ring  u,  in  a  plane  at  right  angles  to  that  of  t. 
When  u,  which  is  put  on  in  separate  halves,  is  screwed  up, 
the  flanges  /3  and  //'-'  of  the  stationary  parts  arc  in  accurate 
■adjustment  with  the  ends  of  the  retort. 

Anteriorly,  by  means  of  the  elbow  /,  and  the  water-lute 
/',    the    retort    is    iu    communication    with    the    feeding 


apparatus.  The  latter  comprises  a  hopper  <j,  affixed  to 
the  month-piece  ft  of  a  tapered  shoot  i,  which  in  its  turn 
communicates  through  the  box  j  with  the  elbow,/'.  In 
the  mouth-piece  ft,  there  is  a  floor  or  horizontal  partition  ft-', 
perforated  by  radial  slots  ft1,  and  communication  between 
the  hopper  and  the  shoot  i  is  through  these  slots  into  an 


oediaie  chamber  ft3,  and  thence  by  the  vertical  slots 
<  .  in  ti  e  aire  of  /',  and  occupying  most,  of  the  upper 
part  of  the  cavity  of  i,  i-  the  feeder  proper.    This  is  a 

plunger,  capable  of  an  up-and  down  motion  on  tin-  axially- 

i  rod  in] ,  in1,  and  carrying  a  bead  with  serrated  projec 
aicb  lit  respectively,  at  the  end  of  the  down 
stroke,  into    tbe   horizontal   (A*)    and    vertical    (i'i 
re  mentioned. 
The  up  and  iio'.vn  motion  of  the  plunger  is  imparted  to  it 

/  /  ,  itself    worked  by  the    earn  /,  on  the  -halt  /'. 
The    axial    rod    //,',  «/',   carries    at    its    lowet    end  a   head  m, 


which,  when  held  up  against  the  end  of  i,  by  the  spring  m-', 

forms  ;i  valve. 

The  action  of  the  apparatus  is  as  follows:  —  Normally, 
I  is  full  of  Brushed  coal,  air  being  thereby  almost  com- 
pletely excluded  from  the  apparatus,  and  when  tin;  plungei 
de  sends,  coal  in  the  slots  ft-  and  /'  in  the  chamber  ft',  and 
iii  the  upper  pari  of  t,  is  (breed  to  descend.     Under  the 

additional    prCBSUK    so    brought    about,  the    valve   ///opens, 

and   some  coal  escapes  into  j.     Upon   the  ascent  of  the 

plunger,  the    spring   /«'-'   closes   m,  and    further   coal  is   then 
aide  to  enter  j  through  the  slots  //  '■  and  /'. 


uo 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        ivi..  i\mr„ 


Having  fallen  through  /,  ./"-',/.  and  a1,  the  coal  arrivi 
the  comineneemenl  of  the  highly-heated  central  pari  («,«) 
of  the  retort.  The  internal  Burface  of  this  part  of  the 
retort  i-  corrugated  or  provided  with  rib-like  projections 
in  ),  which  maybe  arranged  zig-zag,  or  so  as  to  give  a 
tapered  formation  to  tliis  part  of  the  retort ;  the  effect 
being  that  the  coal  is  gradually  worked  through  the  retort, 
giving  oil'  its  gas  ami  becoming  coked  during  the  transit. 
Arrived  at  the  other  end,  a2,  of  the  retort,  the  coke  is 
caught  by  the  spiral  vane  a3,  which  projects  from  this  part 
of  the  internal  sin  lace,  ami  is  by  it  worked  into  the  "["-branch 
pipe  n,  /i.  n,  through  the  lower  branch  of  which  it  drops 
into  the  pipe  0,  which  latter  may  conveniently  dip  into 
water  ami  he  sealed  thereby.  The  gas  passes, by  the  upper 
branch  of  n,  into  the  ascension  pipe  q,  r,  r,  and  then  bj  s, 
into  the  hydraulic  main  p. 

n1  in   M,  and  /*-  in  /',  are   windows   or  doors   for  cleaning 
and  inspection  purposes. — E.  B.  15. 


Improvements  in  Apparatus  fur  Burning  Methylated  and 
other  Spirit,  Hydrocarbon  Oils,  and  the  Like.  W.  E. 
Caddell,  London.  Eng.  Pat.  815,  January  13,  1894. 
Thk  chief  feature  in  this  invention  is  the  employment  of 
block  or  powdered  kieselguhr  or  other  absorbent,  non- 
inflammable  material  (preferably  contained  in  a  metal  dish) 
which  can  be  saturated  with  spirit,  &c.  by  immersion,  or 
from  a  reservoir  by  gravitation  or  pumping.  By  means  of 
a  coil  or  dish,  within  or  below  the  mass  of  kieselguhr,  the 
contents  of  the  latter  may  be  vaporised  by  the  application 
of  heat  from  a  little  burning  spirit  or  other  source,  par- 
ticularly in  the  case  of  colza  and  other  heavy  oils.  The 
apparatus,  when  fitted  with  a  proper  stand,  may  be  used  for 
heating  kettles  or  other  articles,  or  may  be  arranged  as  a 
blow-pipe  jet  after  the  manner  of  the  spirit  lamps  used  by 
plumbers.  One  form,  consisting  of  a  stick  or  tube  of 
kieselguhr,  can  be  fitted  in  a  suitable  case,  and  when  dipped 
in  the  liquid  fuel,  used  for  lighting  gas,  candles,  &c. — C.  S. 


Improvements   in   the  Manufacture   of  Ga.s  from  Mineral 

Oils,     and     in     the     Apparatus     Employed    therefor. 

.T.    Galletly,  Edinburgh,    and  H.    Armour,    Edinburgh 

Fng.  Pat.  1490,  January  23,  1894. 

The  principal  object  of  the  inventors  is  to  afford  means  for 

the  manufacture  of  large  quantities  of  gas,  from   mineral 
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oils  and  from  liquid  hydrocarbons  generally,  with  compara- 
tively lew  retorts,  and  with    economy,  both  in  labour  and  in 

plant ;  the  process  being  a  nearly  continuous  one. 

Their  apparatus  comprises  the  horizontal,  cylindrical 
metal  retort  \  (see  Fig.  I),  tree  to  rotate  on  the  hollow 
-bait    1?.  which  itself  is  supported  by  the  plumber  blocks 

('.  ('.     Both  retort  and  shaft  are  slowly  rotated,  preferably 
in    opposite    directions    by    W   and    w-    ratchet-wheels, 

attached  to  retort  and  shaft  respectively.  A  specially 
claimed  feature  of  tin-  apparatus  is  the  arrangement  for 
scraping,  during  gasification,  the  inside  of  the  retort,  and  so 
at  once  cleansing  it  from  the  carbon  which  is  constantly 
being  deposited  upon  it.  This  apparatus  consists  of  a 
-eric-  of  cast-iron  or  steel  scrapers,  each  consisting  of  a 
rectangular  segment  S,  carrying  one  (Fig.  3)  or  two  (Fig.  2) 
arm-,  each  arm  ending  in  a  scraping  plate,  shaped  to  the 
curve  of  the  retort  and  bevelled  to  a  sharp  cutting  edge. 
There  is  a  rectangular  hole  in  each  scraper,  and  through  this 
bole  pas-e-  the  shaft  15 ;  the  shaft,  where  it  traverse^  the 
retort,  has  a  square  section.  All  the  scrapers  are  thus 
suspended  from  the  shaft.  The  rectangular  opening  in  each 
Bcraper  is  slightly  wider  than  the  side  of  the  shaft,  and  thus 
each  scraper  can  slide  across  the  shaft  as  the  latter  turns, 
so  bringing  each  scraping  plate  to  the  lower  surface  of  the 
retort  during  each  revolution.  The  scraping  plates  are  set 
at  an  angle  to  the  shaft,  and  are  long  enough  to  overlap 
each  other  ;  the  effect  of  this  arrangement  being  to  drive  the 
detached  carbon  to  the  end  of  the  retort,  whence  it  may  be 
periodically  removed  by  the  doors  N1,  N2. 

The  oil  is  introduced,  in  a  regulated  stream,  by  the  pipe 
H,  into  the  shaft  15,  where  it  gets  heated  and  partly  vapour- 
ised,  and  whence  it  passes  by  the  openings  I,  I,  into  the 
retort.  Here  it  is  converted  into  permanent  gas,  which  then 
passes  through  the  opening*  J,  J,  iuto  the  shaft  B,  and 
thence  through  the  valve  K  into  the  gas-main  L.  The  gas- 
cairying  part  of  B  is  separated  from  the  oil-carrying  part 
of  B,  by  the  plug  P. 

As  shown  in  Fig.  1,  the  retort  is  arranged  at  some 
distance  above  the  furnace  bars  ;  this  condition,  and  the 
motions  of  the  retort  and  of  the  shaft,  greatly  assisting  in 
the  maintenance  of  a  uniform  temperature  throughout  the 
manufacture.  When  sufficient  gas  of  the  desired  quality 
(a  lower  heat  giving  a  smaller  volume  but  of  richer  gas  than 
does  a  higher  heat)  has  been  obtained,  the  oil  is  shut  off 
and  the  gas  in  the  retort  swept  out  by  a  current  of  steam, 
from  the  pipe  St. 
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The  inventors  state  that  the  horizontal  position  preferred 
for  the  retort,  though  not  essential,  is  chosen,  as  the  appara- 
tus is  then  least  likely  to  get  out  of  shape,  in  consequence  of 
the  variations  of  temperature  it  experiences. — E.  R.  li. 


Improvements  connected  with  Incandescent  Lamps  or 
Burners.  H.  Tee,  Liverpool.  Eng.  Pat.  1605,  January  25, 
1894. 
It  has  been  found  with  those  incandescent  lamps  and 
burners  where  a  network  mantle  of  incombustible  matter 
is  suspended  about  the  flame  of  a  Bunsen  burner  that  the 
mantle  suffers  deterioration  at  its  lower  edge,  leading, 
ultimately,  to  its  destruction,  by  reason  of  the  excessive 
current  of  air  and  gas  to  which  it  is  exposed. 

The  inventor  therefore  proposes  certain  modifications  of 
the  existing  ordinary  structure  of  such  lamps  and  burners: 
consisting,  in  one  case,  of  a  cylinder  of  metal  closed  at  the 
bottom  and  surrounding  the  burner,  situated  midway 
between  the  sides  of  the  burner  and  the  chimney  and 
reaching  up  some  little  distance  above  the  level  of  the 
lower  edge  of  the  mantle.  The  air  drawn  in,  by  the  heated 
mantle  and  by  the  flame,  passes  between  the  chimney  and 
the  cylinder  and  therefore  does  not  impinge  against  the 
bottom  of  the  mantle.  In  his  second  improvement,  the 
inventor  makes  use  of  an  annular  piece  of  metal,  whose 
edges  are  so  turned  up  that  it  forms  an  annular  trough 
contained  by  two  concentric  cylinders  of  metal,  of  which 
the  inner  closely  fits  the  cylindrical  burner,  whilst  the  outer 
is  held  midway  between  the  chimney  and  the  burner. 
The  lower  edge  of  the  mantle  is  situate  in  the  trough  and 
therefore,  as  in  the  other  case,  the  air  current  is  kept  away 
from  it.— E  R.  B. 


Improvements  in  Apparatus  to  be  used  in  tiic  Purification  of 
Coal-Gas  or  for  Analogous  Operations.  C.  C.  Walker, 
Donnington,  near  Newport,  Shropshire.  Eng.  Pat.  1659, 
January  25,  1894. 

The  patentee's  present  invention  relates  to  apparatus  such 
■a<t  are  described  in  Patents  Nos.  1478  of  1880,  and  14,925 
■of  1888  (this  Journal,  1889,  112),  wherein  dipping  devices 
suspended,  e.y.,by  D  and  1),  in  Eig.  I,  at  each  end  of  a 
rocking  beam  A,  are  alternately  lowered  into  and  raised 
from  liquid,  contained  in  suitably  placed  vessels,  X  X1. 


Process  for  the  Manufacture  of  Combustible  Gas.  O.  lmray, 
London.  From  The  Socicte  Anonyme  d<s  Moteure 
thermiques  Gardie,  Nantes,  France.  Eng.  Pat.  428:!, 
February  28,  1894. 

In  a  hermetically  closed  gas  producer,  lined  with  refractory 
material,  the  inventors  expose  carbonaceous  substances,  to 
air,  mixed  with  a  small  quantity  of  steam  ;  the  operation 
Heing  conducted  at  a  high  temperature  and  under  consider- 
able pressure.  Any  combustible  matter  rich  in  carbon, 
particularly  petroleum,  may  be  employed,  and  a  constant 
volume  of  it  is  to  be  maintained ;  the  steam,  which  is 
to  be  superheated  in  correspondence  with  the  pressure  in  the 
producer,  is  "  intended  for  enriching  the  combustible  gas 
by  its  decomposition  in  the  producer "  ;  the  temperature 
employed  is  nowhere  definitely  stated  in  the  specification  ; 
the  minimum  pressure  is  to  be  3  kilos,  per  1  sq.  cm.  (say, 
40  lb.  per  1  sq.  in.),  for  it  is  at  this  pressure  that  the  gas 
produced  commences  to  be  entirely  free  from  condensible 
carbon  compounds.  It  is,  however,  advantageous  to  employ 
still  higher  temperatures  and  pressures. 

The  inventors  consider  their  process  novel,  in  that  com- 
bustible gas  is  usually  made  under  atmospheric  or  very  low 
pressures,  and  they  further  state  that,  carried  out  under  the 
above  conditions,  it  "  produces  phenomena  which  have 
hitherto  been  unknown,"  for  the  effect  of  the  high  tempera- 
tures and  pressures  employed,  is  to  prevent  the  formation  ef 
hydrocarbons  of  high  molecular  weight,  whilst  promoting  that 
of  hydrocarbons  of  low  molecular  weight.  No  tar,  pitch,  or 
oil  is  therefore  produced,  and,  as  the  high  temperatures  and 
pressures  favour  the  combination  of  the  carbon,  but  not  that 
of  the  nitrogen,  no  trace  of  ammonia,  amuioniacal  products, 
nor  of  cyanides,  is  produced.  Scrubbing  and  purifying 
plant  is  therefore  unnecessary,  as  is  also  storage  plant ;  the 
inventors  specially  maintaining  that  their  gas  is  directly 
applicable  for  combustion. 

The  following  table  contrasts  Gardie  gas  with  Dowson 
gas,  the  latter  having  been  freed  from  those  condensible 
tars  and  ammouiacal  products,  which  are  always  presen  lin 
it,  when  just  made  :  — 


Dowson  Gas. 


Composition  in  Vol. 
:it  0-760°. 


Calorific 
Capacity. 


Gardie  Gas. 


Composition  in  Vol.' 
at  0°-760°. 


Calorific 
Capacity. 


ft  i*  found  that  when  the  dipping  device  at  one  end  of 
the,  beam  i-  more  deeply  submerged  in  the  liquid  than  is 
that  at  tlii-  other  end  of  the  I. earn,  the  engine  driving  the 
machine  baa  to  overcome  unequal  loads,  owing  to  the 
greater   buoyant   effect   of    the    liquid    on    tie     more    deeply 

•abmerged  de  • 

'I  he  patentee    now  does  away  with    this  disadvantageous 
peculiarity   of   his    apparatus,  adding   the  toothed    teOtOl    I 
under  the    fulcrum  01   tie-  beam  A  ;   the  said    toothed    sector 
—gllgina   the    pinion    I,  whose    axis  f,  carries    the    arm    (J, 

with  weight  H 

II     -  borne  vertically  when  the  beam  i-    horizontal,  and  as 

the    eadl   of   the  beam  are  alternately  lowered  and  raised,  it 
travel     to  one  or  other  side  ol    the  axis/.     The  weight  of  II 

and  the  length  of  G,  arc-  so  calculated  u  to  exert  a  u  >.'  i 
ou   the  beam  coital,  or   about  equal,  to  tie-  difference  ill 

weij/M,  ,    buoyancy,  ol    tin-   dipping   device-,    when 

•  mi  reed,  to  a  greater  "i  leeaei  extent, — E.  K.  1! 


iius-o.-, 

calorics. 


i  Producer  charged  with  Swansea 
anthracite.) 


The  composition  is  deduced  front  the  mean  of  over 
loo  analyses  by  M.  Maisonneuve,  while  the  calorimctric 
determinations  are  by  Dr.  A.  Wit/.,  of  Lille. — E.  R.  li. 


Improvements   in   Sham    Boiler   Funnies  and   oilier   Fur- 

•aces.    s.  Bond  and  J.  Piokorill,  both  of  Birmingham. 

Kng.  Pat.   1489,  March  2,  IH94. 
Tin    improvements  of  these    inventors  consist,   firstly,  in   an 

apparatus,  which  thej   arrange  immediately  in  front  of  the 

bridge  Of  the  furnace,  whereby  heated  air  is  supplied  to   the 

partly   burnt  fuel   gases,    passing    over    the  bridge,  ami 

Secondly,  in  an  an  admitting  apparatu-,  placed  al  the  front 
pari  of  lie-  grate  of  the  I'urna.  e,  immediately  o\er  llic  dead- 
plate  ;   by  thete  means  they  prevent  01    suppress,  wholly  or 

in  great  measure,  smoke. 
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Fir.  l  represents',  in  perspective,  the  apparatus  which 
admits  air  near  the  bridge,  while  Fig.  ^  shows  a  vertical 
seotion  through  one  of  its  flues.  Fig.  3thows  a  longitudinal 
vertical  section  through  a  Cornish  boiler,  fitted  with  both 
the  improvements  <>f  the  inventors. 

The  fust  apparatus  consists  of  a  series  of  hollow  bricks 
e,  e,  of  fire-clay  or  of  cast  iron,  placed  side  by  side,  at  dis- 
tances apart  regulated"  by  the  projections  <','•,,<-.  There 
is  thus  formed  a  double  scries  of  vertical  air  Hues,  viz., 
those  flues  (g,  i/,  </)  which  are  1  etween  the  bricks  and  those 
(J,f,f,f  )  in  the  bricks,  by  virtue  of  which  ah"  can  pass 
direct  from  the  ashj.it  />  (Fig.  :s)  to  the  boiler  flue  a,  enter- 
ing at  u  point  immediately  above  the  bridge.  The  bricks 
are  supported  on  the  valve-box  h,  which,  in  its  turn,  is 
supported  at  one  side,  upon  the  fire-bars,  by  means  of  the 
projections  li\  h3,  and,  On  the  other  side,  by  the  projections 
h\'lt\  which  are  built  into  the  bridge  c  (Fig.  3).  In  the 
valve-box  is  the  valve  i,  turning  on  pivots  /<-',  at  the  sides 
of  the  box  and  operated  by  the  link  and  lever  arrangement 
m,  I,  k,  from  the  front  of  the  boiler  ;  by  means  of  this 
valve,  the  air,  passing  into  the  vertical  flues,  is  readily 
controlled.  When  the  furnace  is  at  work,  the  whole  of 
the  upper  part  of  this  apparatus  will  be  in  a  state  bordering 
on  incandescence,  and  the  air  passing  through  it  will 
become  correspondingly  highly  heated. 

The  inventor's  second  apparatus  consists  of  a  grating  q, 
supported  on  the  dead-plate  r  (Fig.  3),  and  separated  from 
the  bars  (J)  of  the  furnace  grate  by  an  air-space  or  cross- 
opening  s.     Fuel  is  burnt  on  this  grating  just  as  on  the 


furnace  grate,  and  air  rising  through  5  becomes  heated,  and, 
mixing  with  the  fuel  gases  passing  over  q,  assists  in  their 
combustion  and  in  keeping  down  smoke  at  the  front  of  the 
fire-grate. 

Though  particularly  applicable  to  the  furnaces  of  steam 
boilers,  these  inventions  may  also  be  fitly  applied  to 
puddling,  mill,  and  other  furnaces,  the  fire-places  of  which 
are  provided  with  bridges. — E.  R.  B. 


Improvements  in  or  connected  with  Gas  Producers  or  other 
Furnaces.  C.  YV.  Pinknev,  Smethwick.  Eng.  Pat.  6679, 
April  3,  1894. 
This  is  a  device  for  ensuring  a  regular  feed  of  fuel  to  gas 
generators  or  other  furnaces,  with  an  automatic  indication 
of  the  necessity  for  replenishing  the  supply.  A  hopper  of 
large  size,  and,"preferably,  decreasing  diameter  (in  order  to 
relieve  the  pressure),  is  fixed  in  direct  connection  with  the 
furnace,  and  contains  the  indicator,  consisting  of  a  flat  plate 
resting  on  the   surface  of  the  fuel  and   connected  by   a 


chain  or  rod  with  a  spindle  passing  through  the  hopper  lid 
and  kept  u|>  by  a  spring.  As  the  fuel  sink-  the  chain 
dncoils,  or  the  rod  descends,  until  the  hopper  is  empty, 
whereupon  the  weight  of  the  plate  pulls  the  spindle  down, 
and  in  so  doing  operates  the  bell,  whistle,  or  any  other 
audible  signal  attached  to  ft.— G.  S. 


Improved  Mode  of  Treatment  and  Apparatus  for  the 
Carbitratioh  of  Gases.  F.  Bremme,  Gleiwitz,  Germany. 
Eng.  Pat.  17,679,  September  L7,  1894. 

Tins  patentee  remarks  that  "  an  essential  disadvantage  of 
all  apparatus  employed  for  carbureting  gas  hitherto  pro- 
posed,  is  that,  by  using  a  carburating  liquid  which  consists 
of  ingredients  having  different  vaporising  points,  the  most 
volatile  parts  nvaporate  first  and  the  less  volatile  remain 
behind  "  ;  irregularity  of  carburetting  therefore  ensues. 

In  claim  1  he  states  that  bis  "  process  of  carburation  "  is 
"  distinguished  in  this,  that  the  controlled  quantity  of  the 
inflowing  carburating  liquid  is  immediately  evaporated  in 
an  evaporator  in  such  a  manner  that  no  liquid  residue  can 
collect  there."  The  apparatus,  which  is  described  and 
figured,  provides  for  the  constant  and  visible  delivery  of  a 
definite  quantity  of  hydrocarbon  to  a  tubular  evaporator: 
its  use  is  claimed  in  the  application  of  the' above  process. 

— E.  R.  B. 


Improvements  in  Mujfl°  Furnaces.  YV.  P.  Thompson, 
Liverpool.  From  J.  Fiirbringcr,  Schirnding,  Bohemia. 
Eng.  Pat.  21  $28,  November  0,  1894. 

Tjik  object  of  this  furnace  is  to  regulate  the  heating  and 
cooling  of  the  goods  to  be  burnt  in  such  a  manner  as  to 
avoid  risk  of  fracture  through  sudden  alterations  of  tem- 
perature. 

The  ground  plan  of  the  apparatus  is  U-shaped,  and  the 
heat  is  applied  to  the  central  portion  made  of  fireclay,  while 
the  two  arms,  which  are  in  direct  communication  with  the 
centre,  and  are  intended,  one  for  preliminary  heating,  and 
the  other  for  cooling  down,  are  of  iron  to  facilitate  heating 
and  cooling. 

The  heated  gases  from  the  fire  are  made  to  circulate 
around  the  muffle,  by  means  of  partitions,  before  escaping 
into  the  smoke  chamber,  and  the  hot  air  from  the  cooling 
chamber  is  led  into  the  furnace,  partly  below  the  grate  and 
partly  just  above  the  flame,  thus  economising  heat  and 
ensuring  perfect  combustion  of  the  gases. 

The  trays  are  made  of  sheet  metal,  rivetted  to  three  bars 
of  iron  covered  with  fireclay,  and  these  slide  on  three 
similar  rails  placed  on  the  floor  of  the  chambers. — C.  S. 


New  or  Improved   Spirit  Burner  for  Heating  Purposes. 
E.  Lent,  Berlin.     Eng.  Pat.  22,99*2,  November  27,  1894. 

The  spirit  reservoir  of  this  lamp  is  of  annular  form,  sup- 
ported by  a  tripod,  and  the  supply  of  spirit  to  the  burner — 
which  is  fixed  in  the  centre  of  the  ring  and  supported  by 
the  tube  of  communication — is  admitted  by  a  screw  tap. 
The  burner  itself  consists  of  a  cylindrical  vaporising 
chamber,  pierced  by  a  central  tube,  which  projects  under- 
neath the  chamber  and  carries  at  its  lower  end  a  dish.  To 
start  the  apparatus  spirit  is  admitted  into  the  vaporiser, 
whence  it  escapes  through  an  aperture  fitted  with  a  wick, 
and  drops  down  into  the  dish.  On  ignition,  this  spirit  heats 
the  chamber  and  vaporises  the  spirit  therein,  which  then 
escapes  through  a  row  of  small  holes  at  the  upper  end,  and 
takes  fire  by  contact  with  the  other  flame.  The  supply  of 
spirit,  and  the  consequent  dimensions  of  the  flame  are 
regulated  by  the  screw  tap. — C.  S. 
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III -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Nitrogen  i:i  Fuels  and  the  Yield  of  Ammonia  by  their  Dry 
Distillation.  11.  Tichauer.  Journ.  Gasbeleucht.  1894, 
37,  363. 

Tu  k  percentage  of  nitrogen  in  fuels  ranges  from  1  to  2 
per  cent.,  calculated  on  the  combustible  material.  The  per- 
centage is,  ;i>  a  rule,  smaller  the  older  the  fuel  formation. 
The  ammonia  produced  during  dry  distillation  ranged  from 
0*17  grm.  to  058grm.  per  lOOgrms.  of  fuel,  the  quantity 
again  being  generally  smaller  the  older  the  fuel  formation. 
The  ammonia  produced  generally  represented  from  13  to 
-  1  per  cent,  of  tin  nitrogen  in  the  fuel,  but  with  peat  {i.e., 
fuel  of  recent  formation)  the  percentage  of  ammonia  rose 
to  35 •  7  per  cent,  of  the  nitrogen.  When  coke  is  treated  at 
— !i0o°  with  steam,  as  much  as  85  per  cent,  of  the 
nitrogen  can  be  obtained  as  ammonia.  This  fact  should  be 
practically  applicable  in  gasworks,  or  certainly  in  connec- 
tion with  coke  ovens,  a  current  of  steam  being  passed  into 
the  retorts  before  the  removal  of  the  coke. — L.  T.  T. 


Examination  of  Two  Varieties  of  Crude  Benzene  from 
Coke-Oecn  Gases.  G.  Lunge  and  H.  von  Keler.  Zeits. 
angew.  Chem.  1894,  637— 640. 

It  has  long  been  known  that  in  carbonising  coal,  only  a 
small  portion  of  the  benzene  is  condensed  with  the  tar, 
by  far  the  largest  proportion  remaining  as  vapour  in  the 
gas,  and  it  is  now  generally  assumed  that  the  illuminating 
power  of  gas  is  to  a  great  extent  due  to  the  presence  of 
benzene  vapours.  A\'hi!>t  all  proposals  to'extrast  benzene 
from  coal-ga~  are  manifestly  impracticable,  the  gas  beinn- 
thereby  deprived  of  its  most  valuable  illuminating  agent, 
and  whilst  at  the  present  time  the  carbonisation  of  coal,  in 
*ueh  a  way  as  to  make  the  production  of  benzene  the  prin- 
cipal aim,  has  been  a  failure,  as  far  as  economy  is  concerned, 
it  has  been  found  more  profitable  to  deprive  the  gases 
obtained  as  a  by-product  in  coke-making  of  benzene  before 
burning  them,  seeing  that  they  are  always  more  than  suffi- 
cient for  heating  the  owns  and  boilers  even  after  removing 
the  benzene.  Although  Carves  was  the  first  to  carry  oat 
this  idea  in  France,  the  process  of  obtaining  tar  and  am- 
monia in  coke  making,  together  with  the  extraction  of 
benzene  from  gas,  has  been  brought  to  a  high  state  of 
development  in  Germany,  and  this  in  spite  of  the  circum- 
.nce  that  Kngland  and  America  are  the  largest  coke- 
producing  countries.     Owing  to  the  fact  that  a  new  principle 

ild  not  be  claimed  as  underlying  this  new  industry, 
much  Secrecy  has  been  observed,  and  for  this  reason  the 
authors  have  experienced  considerable  difficulty  in  securing 
authentic  samples  of  unmixed  coke-oven  benzene  for 
chemical  investigation.    They  have,  however,  recently  soc- 

ded,  through  the  kindness  of  J;.  Rutgers,  of  Berlin,  in 
obtaining  Bamplet  of  two  products,  prepare  1  by  absorption 
(presumably  in  heavy  coal-tar  oils;  and  compression  reap 
tively.  Having  obtained  about  10  litres  of  each,  the  first 
distillation  was  effected  in  Chtodon  and  Moriii's  copper 
apparatus  ar,d  the  subsequent  fractionations  of  the  produets 
in  aLinnemann  three-bulb  tub 

[.Absorption-benzene. — dear  yellow  liquid  of  disagreeable 
v  odour  e  gravity  at  10         0*875.     Begins  to 

distil  at  19°.    'J  lie  fi r - 1  fraction  t  largely    of   no 

.rated  fatty  bydrocarbo&s  containing,  among  ethers, 
erotoaylese  (boiling  at  J 8'— 20°).    'J  nee  of  mei 

cap-  I  l,y  tin:  offensive  odour.      From  the 

sties)  boiling  Itctweea  30    and  40  ,  a  ketone  was  isolated 
aeeotdii  methed  described   by   Schulze  i  I5>  r.  20 

MM),     i  or   la"k   of  material,  it    wot   impossible   to  state 
whether  the  two  ketones,  acetone  and  metbylethj]  ketone, 
id  by  Scbolze,  wen-  present.     Methyl  iaocyanuL 
■  ti.i    Journal,  1885,  269)  usted  by  treating  the 

product  of  the  action  of  dilute  sulphuric  acid,  with  cau 

ammonia  being  evolved.    Acetic  acid   was   then 
discovered  in  the  residue   by  the  eaeodyl   reaction.     Tin 
of    carb  m  bisulphide   iras    established    by    the 


xanth ate,  thiocyanate,  and  phenylhydraziue  reactions,  and 
the  quantity  determined  bj  the  method  described  by  Hol- 
land and  Phillips  (this  Journal,  1884,  295).     '1  be  estimation 

of  unsaturated  fatty  hydrocarbons  was  effected  approxi- 
mately by  titration  with  sodium  hypobromite,  according  to 
Allen  (ibid.  21,  588).  Thiophen  was  estimated  by  deter- 
mining the  total  sulphur  and  deducting  therefrom  the 
quantity  due  to  carbon  bisulphide.  The  tar  bases  and 
phenols  were  determined  in  the  usual  manner.  The 
aromatic  hydrocarbons  were  separated  by  subjecting  tho 
benzene  to  fractional  distillation  after  removing  the  above 
impurities.  The  principal  fraction  distilled  between  75 
and  81  .  This  gave  a  loss  of  0-4  per  cent,  when  treated  for 
10  minutes  with  10  per  cent,  of  strong  sulphuric  acid,  and 
yielded  95  per  cent,  of  pure  benzene  on  redistillation.  The 
following  analysis  gives  the  composition  of  the  sample  of 
absorption-benzene  examined  :  — 

Benzene.,  85 -10;  toluene,  11  '63;  xylene,  1-54;  higher 
homologues,  0-09;  unsaturated  fatty  "hydrocarbons,  0-41  ; 
bases,  0-'08j  phenols,  0-08;  thiophen,  0- 10  ;  carbon  bi- 
sulphide, 0-01;  methylisocyanide,  0'0024;  mercaptans, 
0  00018  ;  residue,  0-62  percent,  by  weight. 

2.  Compression-benzene. — Dark  liquid,  resembling  light 
oil  from  coal-tar  in  appearance.  Specific  gravity  at  16'  = 
0-893.  Begins  to  boil  at  30°.  Analysis  gave  the  following 
results  : — 

Benzene,  67-03;  toluene,  15-61;  xylene,  2-18;  higher 
homologues,  6-41;  naphthalene,  3-79;  higher  boiling 
aromatic  hydrocarbons,  1-42:  unsaturated  fatty  hydro- 
carbons, 0-96;  thiophen,  0-71;  phenols,  0-11  ;  tar  bases, 
0  28  ;  residue  (pitch),  1-50  per  cent,  by  weight. 

The  quantity  of  "light  stuff"  is  very  small,  but  the 
fraction  distilling  above  the  boiling  point  of  benzene  is  much 
larger  than  in  the  preceding  case.  The  high  boiling  por- 
tions contained  naphthalene,  and  the  fraction  coming  over 
between  150"  and  190"  gave  Kramer  and  Spilker's  cumarone 
reaction  (this  Journal,  1890,  275). 

3.  Commercial  90  per  Cent.  Benzene  from  Coke-Oten 
Cases. — The  authors  obtained  a  large  sample  from  the 
Julienhutte  in  Upper  Silesia.  It  was  extracted  bj'  absorp- 
tion, and  had  been  washed  in  the  usual  way  with  concen- 
trated sulphuric  acid  and  caustic  soda.  Specific  gravity  at 
10"  =  0"883.  Tar  bases,  phenols,  unsaturated  fatty  hydro- 
carbons, carbon  bisulphide,  and  non-nitrifiable  substances 
could  not  be  detected.  The  fractionation  was  conducted  in 
three  ways.  The  results,  which  are  given  in  detail  in  the 
original  paper,  show  the  great  uncertainty  attaching  to  the 
commercial  method  of  testing,  caused  by  apparently 
insignificant  deviations  in  manipulation.  In  method  I. 
I1  io  cc.  of  the  benzene  were  measured  in  a  graduated 
cylinder  and  poured  into  a  150-cc.  fractionating  flask  com- 
pletely enveloped  in  asbestos  sheeting.  The  same  cylinder 
was  need  as  receiver,  without  being  dried.  The  thermometer 
graduated  to  fifths  of  a  degree  was  fixed  in  the  flask,  so 
that  the  upper  edge  of  the  mercury  bulb  was  level  with  the 
lower  edge  of  the  side  tube  The  condenser  had  a  cooling 
tube  75  cm.  in  length.  The  distillation  was  so  regulated 
that  3  drops  passed  over  in  2  seconds.  In  method  II.  the 
distillation  was  conducted  in  a  Martins  Mask  placed  on  a 
di»e  of  asbestos  cardboard  having  a  central  hole  4  cm.  in 
diameter.  All  other  conditions  were  the  same  as  in  the 
preceding  case.  In  method  III.  the  distillation  was  effected 
a-  in  II.,  the  only  difference  being  the  position  of  the 
thermometer,  which,  in  this  case  was  inserted  into  the 
globular  part  of  the  flask.  The  following  results  were 
obtained  :  — 
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/        ,/.-.     Petroleum  from    Balachany .Sabuntschi-Rayon. 

B    K   <  baritsohkow.    Zap.  bak.  otd.  imp.  mask,  teohn. 

obachtaeh.  1894,  9,  ^u- 
Fbom  b  well  a  lit il<-  over  1,000  ft.  deep,  an  oil  was  obtained 
differing  entirely  from  ordinary  crude  petroleum.  It  was 
:i  <lirt_\  brown  "thick  liquid  containing  much  water  and 
suspended  Band,  wbicb  could  nol  be  removed  cither  by 
filtration   or  subsidence.      When   purified   by   solution   in 

light     petroleum,    Reparation    from     water    and     suspended 

matter,  and  evaporation  of  the  solvent  at  m<»  C.,  the  oil 
formed  b  very  viscous  and  hygroscopic  black  liquid,  with  a 
pleasant  bituminous  odour.  [ts  Bp.  gr.  was  0*9525, 
Bashing  point  15?  ,  co-efficient  of  expansion  0*000561,  and 
specific  viscosity  (Bngler's  method)  15*923.  Between 
250  275  C  0*8  per  cent,  distilled  over,  and  between 
275°  and  810°  C.  a  further  6'6  per  cent,  of  a  specific 
gravity  of  0*879.  This  latter  oil  might  be  used  as  a 
lubricant,  but  its  production  would  hardly  be  economical. 
Tin  crude  oil  is  too  viscous  for  transit  by  pipe  lines,  and 
there  seems  little  prospect  for  its  economic  use.  A  very 
similar  heavy  viscous  oil  was  obtained  some  year-  ago 
from  a  well  1,200  feet  deep,  sunk  by  the  Caspian  Company. 

— L.  T.  'J'." 


Villon's  "Purification  Method  for  Mineral  Oils.  T.  J. 
Ellin.  Zap.  bak.  otd.  imp.  russk.  techn.  obschtsch.  1894, 
9,28. 

See  under  XII.,  page  167. 


Estimation  <>f  Sulphur  in  Volatile  Organic  Compounds, 
Petroleums,  frc.  ('.  F.  Mabery.  Amer.  Chem.  J.  16, 
514. 

See  under  XXIII.,  page  197. 


Investigations    relating    to    Petroleum.        A.     Riehe      and 
'<:.  Halphen.     J.  Pharm.  C  him.  1894,  30,  289. 

See  under  XXIII.,  page  191. 


H -COLOURING  MATTERS  AND  DYES. 

The  Constitution  of  Bismarck  Brown.     W.  Yaubel. 
Chem.  Zeit.  18,  1894,  1501. 

By  the  action  of  nascent  bromine  upon  Bismarck  brown  a 
tetra-bromo  compound  is  obtained.  The  formation  of  this 
product  shows  that  of  the  two  formulae — 

,NH, 


C6H4< 


/ 


and 


\  N=N— C61I3(NH,)2 
N=N-C6H3(NH2), 


\Tvr= 


•N=N— C6H3(NH2)2 

proposed  for  this  dyestuffthe  second  is  the  correct  one,  the 
substitution  being  analogous  to  that  of  meta-phenylene- 
diamine  and  chrysoidine — 

(2)NHa 
C6H5N=NC6H3 

(4)NH2 

which  take  up  three  (o-  and  ;>-)  and  two  atoms  of  bromine 
respectively.  Bismnrck  brown,  in  fact,  mainly  consists  of 
ni-phenylencdiamine  diazo-w-phenyleuediaminc — 

(3)N=NC6H3(NH2)2 


(l)X=NC6H3(NH„)2 


Estimation  of  Triphenylmethane  Colouring  Matins  by 
Minns  i. j  the  linn  Hon  with  Nascent  Bromine.  W. 
Yaubtl.     .1.  fur  prakt.  Chem.  1891,  347. 

See  under  XXIII.,  page  190 


PATKNTS. 


The  Manufacture  or  Production  of  Hydroxyanthra- 
quinonequinolines.  H.  K.  Newton,  London.  From  "The 
Farbenfabriken  vormals  V.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  2325,  February  2,  189  1. 

By.  heating  anthraquinone  or  |)olyhydroxyanthraquinonc 
derivatives  with  sulphuric  acid  in  presence  of  boric  acid 
these  bodies  are  further  hydroxylated,  and  this  process  has 
now  been  applied  to  hydroxyanthraquinonequin'jlines.  For 
instance,  alizarin  blue,  which  is  a  dihydroxyanthraquinone- 
quinoline,  when  treated  with  sulphuric  acid  and  boric  acid, 
r.adily  yields  dihydroxy-  and  trihydroxy-alizarin  blue,  and 
the  process  is  a  shorter  and  more  economical  one  than  that 
described  in  Eng.  Pats.  14,853  and  15,121  of  1888  (this 
Journal,  1889,  770  and  772),  according  to  which  only  a 
large  excess  of  strong  fuming  sulphuric  acid  is  used.  A 
mixture  of  10  kilos,  of  dry  alizarin  blue,  10  kilos,  of 
crystallised  boric  acid,  and  200  kilos,  of  sulphuric  acid  of 
66°  B.  is  heated  to  260° — 270°  C.  The  reaction  is  complete 
when  the  blue  colour  of  the  melt  has  reached  its  maximum 
and  there  is  no  longer  a  copious  evolution  of  sulphur 
dioxide.  The  melt,  after  cooling,  is  then  poured  into  water 
and  the  dyestuff  filtered  off.  It  consists  of  a  mixture  of 
dihydroxy-  and  trihydroxy-  alizarin  blue,  and  yields 
greenish-blue  shades  on  chromium  mordants.  The  same 
process  can  be  applied  to  the  j8-quinoline  derivatives  of 
flavopurpurin,  anthrapurpurin,  and  similar  hydroxyanthra- 
quinones,  and  also  the  temperature  aud  strength  of  the 
sulphuric  acid  may  be  varied  within  certain  limits  without 
affecting  the  result. — T.  A.  L. 


— F.  M. 


The  Manufacture  of  a  Bluish-Red  Dye  belonging  to  the 
Rosinduline  Series.  Bead  Holliday,  and  Sons,  Ltd., 
and  K.  B.  Elbel,  Huddersfield.  Eng.  Pat.  2503, 
February  5,  1894. 

When  the  a-naphthol  sodium  disulphonate  of  Eng.  Pat. 
5103  of  1891  (this  Journal,  1892, 344),  is  treated  with  sodium 
nitrite  and  acetic  acid,  it  yields  a  uitroso-naphthol  sodium 
disulphonate,  crystallising  in  orange-red  needles  or  plates, 
sparingly  soluble  in  water,  and  which  is  converted  by  heating 
with  ammonia  under  pressure  into  the  corresponding 
nitroso-naphthylamine  derivative.  By  heating  either  of 
these  compounds  with  an  equal  weight  of  aniline  salt  and 
three  times  their  weight  of  aniline  for  6 — 8  hours  to  140° — 
160°  C.j  a  red  melt  is  obtained,  which  is  freed  from  excess 
of  aniline  either  by  distilling  with  an  excess  of  caustic  soda, 
or  by  treatment  with  hydrochloric  acid.  In  the  former 
case,  the  colour  separates  from  the  liquor  after  the  aniline 
has  been  driven  off,  whilst  in  the  latter,  the  residue  after 
extraction  is  dissolved  in  hot  water  and  caustic  soda,  filtered, 
and  precipitated  from  this  solution  by  an  excess  of  caustic 
soda  or  by  salt.  It  forms  red  plates  with  a  yellowish 
metallic  lustre.  For  use  as  a  dye,  it  requires  to  he 
sulphonated,  for  which  purpose  the  rccrystallised  6ulphonate 
is  decomposed  by  hydrochloric  acid,  and  the  precipitated 
free  sulphonic  acid  is  washed,  filter-pressed,  dried,  ground 
and  dissolved  in  twice  its  weight  of  sulphuric  acid  of  66°  B. 
The  mek  is  raised  to  50°  C.  for  one  hour,  or  allowed  to 
stand  for  12  hours  at  the  ordinary  temperature,  and  on 
pouring  into  water,  the  new  sulphonic  acid  separates  out. 
After  filtering  and  washing  with  brine,  it  is  dissolved  in 
dilute  caustic  soda  and  precipitated  as  a  crystalline  sodium 
salt  at  80° — 90°  C.  by  adding  salt  or  an  excess  of  caustic 
soda.  The  new  colouring  matter  dyes  wool  bluish-red 
from  an  acid  bath,  the  colour  being  fast  to  light  and  milling. 

— T.  A.  L. 
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The  Manufacture  or  Production  of  Dyestuffs.  II.  E. 
Newton,  London.  From  "The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.Pat.  2591, 
February  6,  lS'.u. 
Thk  colouring  mutters  referred  to  arc  alkylation  products 
of  some  of  those  described  in  Fng.  Fats.  5112  and  1  1,533  of 
1892  (this  Journal,  1893,  259  and  595).  They  are  obtained 
by  combining  the  diazo-derivatives  of  dehydrothiotoluidine, 
its  homologies,  and  sulphonic  acids  of  these  bodies  with 
those  aromatic  amines,  which,  after  combination,  are 
capable  of  being  diazotised,  rcdiazotising  these  aruido  azo- 
compounds,  combining  them  with  phenol,  cresol,  resorcinol, 
or  naphthol,  and  alkylating  the  products  so  produced.  A 
dvestuff  giving  reddish-brown  shades  on  uumordanted 
cotton,  fast  to  light,  acids  and  alkalis,  is  prepared  as 
follows: — :?4-2  kilos,  of  dehydrothio-p-toluidiue  sodium 
sulphonate  are  diazotised  by  means  of  7  kilos,  of  sodium 
nitrite  and  the  necessary  quantity  of  hydrochloric  acid. 
The  sparingly  soluble  diazo  compound  is  added  to  an 
aqueous  solution  of  24 -."i  kilos,  of  1 -2'-Daphthylamine 
sodium  sulphonate  and  50  kilos,  of  sodium  acetate.  After 
stirring  about  12  hours,  the  temperature  is  raised  to  90°  C., 
and  the  whole  is  made  alkaiine.  The  amido-azo-compound 
is  salted  out,  filtered  off,  mixed  with  a  small  quantity  of 
water  and  an  excess  of  sodium  nitrite  (1*5  mols.  instead 
of  I  mol.)  and  diazotised  by  adding  hydrochloric  acid. 
After  stirring  for  12  hoars  the  diazo  compound  is  filtered 
off  and  added  to  a  solution  of  phenol  in  water  containing 
potash  lye  or  potassium  carbonate.  The  mixture  is  well 
stirred  and  sufficient  dilute  potash  lye  added  to  neutralise 
the  phenolic  hydroxyl,  which  is  gradually  liberated.  After 
12  hours  the  whole  is  heated  to  60 — 70Q  C,  and  the 
product  which  requires  alkylation,  is  salted  out  and  filtered 
off.  It  is  mixed  as  a  paste  with  the  necessary  quantity  of 
ethyl  bromide,  potash,  and  ethyl  alcohol,  and  heated  under 
pressure  on  the  water  bath  for  about  eight  hours,  when  it  is 
-eparated  in  the  usual  manner. — T.  A.  L. 


The  Production  of  Azo-Colouring  Matters  upon  Fibres. 
H.  K.  Newton,  London.  From  "  The  Farbenfabriken 
vornibls  F.  Bayer  and  Co.,"  Flberfeld,  Germany.  Fng. 
Pat.  2592,  February  0,  1894. 

Tin:  colouring  matters,  known  as  "  ice  -bordeaux  '"  and 
"  i  aranitraniline  red,"  give  bluish-claret  and  yellowish-red 
shades,  when  the  diazo  compounds  of  a-naphthylamine  anil 
p-nitraniline  respectively  are  printed  on  materials  padded 
w  ith  0-naphthol.  A  bluer  shade  than  paranitraniline  red  is 
obtained  by  the  employment  of  o-nitro-/)-[>ln  netidine  of 
Ens;.  Fat.  4407  of  1892  (this  Journal,  1893,  258),  instead  of 
p-nitraniHne,  but  owing  to  the  cost  it  has  not  come  into 
•general  rise.  The  patentees  now  find  thai  nitro-diamines 
and  substituted  nitro-diamines  produce  valuable  colouring 
matter-  giving  the  shades  desired.  The  products  mentioned 
are  ( 1  ■ 'S)-nitrobenzidine,  ( 1  •  2)-nitl  obenzidiric,  nitrotoli- 
dine  or  dinitrobenzidine,  and  the  following  quantities  are 
given  for  the  employment  of  the  first-named  compound: — 
A  mixture  of  11*5  kilos,  of  nitrobenridine,  7  kilo-,  of 
am  nitrite,  and  '■'<"  litr.s  of  water,  i^  mixed  with  190 
kilos,  of  a  neutral  thickening  material.  After  thoroughly 
cooling,  the  mixture  is  stirred  into  a  cold  mixture  of  80 
hydrochloric  acid  (-n  B.  I,  120  Inn-  of  water,  and 
I  kilo-  of  a  neutral  thickening  material,  and  after  adding 
85  kilos,  of  sodium  aeetate,  the  diazo  compound  prepared, 

is  printed  on  to  the  fabric  grounded  with  fi  naphthol.  After 
drying,  the  material  i-  soaped,  washed,  and  again  dried, 
gi\;  I   shade  fast  to  light  and  washing. 

'lie  ■  wed  bj  the  employment  of  Turl 

red  oil   sodium  aluminate  or  oilier  suitable  mordant. 

I     A     I. 


Manufacture  and   Production  of  a    Veu    Diazo  Compound 
I    i    in    Dyeing   and    Printing.     .1.  Altschul,  Man- 

Xifi  defcribei   the  preparation  of  the  nitrosamine 

bich  be  call*  "  nitranilinc  s  "  (</.  Rng, 
of  1898,  this  Journal,  1894,  1189),     When  I 


substance,  which  forms  a  brownish-yellow  crystalline  pr< 
pitate,  is  dissolved  in  water  and  treated  with  acid-,  it  gi\> 
yellowish  white  precipitate,  which  subsequently  dissol 
forming  a  solution  of  the  nitrodiazobenzene  salt,  which  can 
be  used  for  producing p-nitraniline  red  on  cotton  impregnated 
with  8-naphthol.  The  patentee  considers  nitranilinc  S  to  be 
the  so, limn  Bait  of  p-nitro-diazobenzene  and  gives  the  follow- 
ing quantities  for  its  preparation  and  decotnpo-ii ion.  A  solu- 
tion of  6*9  kilos,  of  p-nitraniline  is  obtained  by  boiling  with 
2()  litres  of  hydrochloric  acid  of  36°T.  and  20  litres  of  water, 
and  is  then  cooled  down  with  constant  agitation.  About 
20  kilos,  of  ice  are  added  and  a  solution  of  .'{•(>  kilos,  of 
sodium  nitrite  in  15  litres  of  water,  is  then  added.  After 
filtering  the  diazo  solution  thus  obtained,  it  is  run  with 
constant  agitation,  into  40  litres  of  soda-lye  of  66  T., 
40  litres  of  brine  containing  3  J  percent.  of  Nat 'I,  and  20 
kilos,  of  ice.  The  new  compound  is  completely  precipitated 
by  subsequently  adding  70  litres  of  brine.  After  standing 
a  -hort  time,  the  precipitate  is  filtered  off,  washed  with  brine 
and  dried  at  a  low  temperature.  In  order  to  obtain  the 
diazo  solution  herefrom,  2|  kilos,  are  stirred  into  5  kilos,  of 
hydrochloric  acid,  2  litres  of  water,  and  2  kilos,  of  ice.  The 
precipitate  which  at  first  forms,  gradually  dissolves-,  and 
after  filtering,  the  solution  is  diluted  to  200  litres,  and  has 
then  added  to  it  7  kilos,  of  sodium  acetate  dissolved  in  5o 
litres  of  water.  The  solution  thus  obtained,  as  already 
mentioned  gives  a  bright  and  brilliant  red  ou  cott-.n 
bottomed  with  jS-naphthol. — T.  A.  L. 


Manufacture  of  New  Bases  containing  Sulphur, 
of  their  Sulplio-acida,  and  of  Colouring  Matters 
Dericed  therefrom.  C.  I).  Abel,  Loudon.  From  "  The 
Actien  Gesellschaft  fur  Anilin  Fabrikation,"  Berlin. 
Germany.     Eng.  Fat.  3020,  February  12,  1894. 

The  bases  referred  to  are  obtained  by  heating  together 
benzidine,  p-toluidine  and  sulphur  with  or  without  the 
addition  of  naphthalene.  According  to  the  quantities  of 
p-toluidine  and  sulphur  acting  on  one  molecule  of  benzidine, 
two  different  bases  are  obtained  which  are  distinguished  a- 
Land  II.  and  are  said  to  be  probably  represented  by  the 
following  formula;  : — 

I. 


iFX.c,;ir,.cGif:;/^c.c6ii,.xii_, 


II,X.'\.II4.C 


.'N\ 


II. 
(,ll,<  ,11 


X 


3c^    ^cch.-xil 


The  first  base  i-  prepared  by  beating  together  18*4 
kilos,  of  benzidine,  lo-7  kilos,  of  p-toluidine,  12-s  kile> 
<>f  Bulphur,  and  80  kilos,  of  naphthalene  until  there  is  no 
further  evolution  of  sulphuretted  hydrogen,  The  mell  rs 
then  dissolved  in  50  per  cent,  sulphuric  acid  and  tin 
sulphate  of  the  base  is  precipitate  1  by  pouring  this  solution 
into  water,  when  it  form-  a  yellow  precipitate.  For  the 
preparation  of  the  second  base,  18*4  kilos,  of  benzidine 

21*4  kilos,  of  p-toluidine,  21*6  kilos,  of  sulphur  and 
40  kilos,  of  naphthalene   are    heated    in    the    same  way,  ami 

the  base  i-  subsequently  separated  in  a  similar  manner. 
Both  these  bases  can  In-  diazotised  an  I  combined  with 
naphthols  and  their  derivatives,  of  which  the  following  is 
an  instance  ;  ::2   kilos,  of  the  Bulphate  of  base  I.  in  paste 

form    and    60    kilos,    of    hydrochloric     acid     (20      1>.  )    are 

diazotised  with  a  solution  ol  7  kilos,  of  Bodium  nitrite. 
After  filtering,  the  solution  of  the  diazo  compound  is  added 
to  :i  solution  of  25  kilo-,  of  H  naphthol-a  sulphonic  acid  and 
50  kilos,  of  25  per  cent,  ammonia.     The  colouring  matter, 

which  form-    immediately,  is    filtered    off,  pressed  and  dried 

and  dyes  nnmordanted  cotl  in   red.     A  similar    method  i 
employed  in  the  case  of  the  second  base.    The  bases  can 
also  be  sulphonated,  of  which  the  following  is  an  example. 
The  base  is  dissolved  in  three  times  its  weight  of  fuming 
sulphuric  acid,  containing  28  pei  cent,  ol  anhydride,  and  the 

melt   is    lii-ati  d    on    the     water    bath  until  a  sample  dissolves 


i   : 
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casilj  in  ■odium  carbonate  solution.  The  melt  is  then 
poured  into  water  and  the  precipitated  Bulphunic  acid 
filtered  off.  The  sulphonic  acids  dye  unmordanted  cotton, 
and  maj  thus  be  diazotised  on  the  fibre  and  combined 
will,    imines   and    phenols   and   tl  ..aim-,  or    the 

gul|  i'l  may  hi    diazotised  in  the  ordinary  manner 

and  combined  with  amines  and  phenols  or  their  derivative 
giving  colouring  matters  which  dye  unmordanted  cotton. 
The   new   bases   and   their   sulphonic   acids  may  also  be 
treated   l  •  \    the    processes   which   have    been    applied   to 
primuline,  di  bydrothiotoluidine  aud  tin  ir  sulphonic  acids. 

— T.  A.  L. 

The  Manufacture  or  Production  of  Azo  Dye-stuffs.     II.  E. 
ton,  London.     From  "The  Farbenfabriken  vormals 
!•'.    Bayer    and   Co.,"    Elberfeld,  Germany.      Eng.   Pat. 
12,  February  12,  1894. 

Vs  alread)  described  in  Eng.  Pat.  25,074  of  1893  (this 
Journal,  1894,  1191),  the  naphthalene  tetrasulphonic  acid 
obtained  by  snlphonating  2 . 3'-naphthalene  disulphonic 
!  yields  two  isomeric  dihydroxy  naphthalene  disulphonic 
acids  on  fusion  with  alkalis,  one  of  which,  the  1*  acid, 
crystallises  out  on  acidulating  the  melt,  whilst  the  other, 
the  ^  acid,  is  separated  by  adding  potassium  chloride  to 
the  filtrate.  The  present  specification  relates  to  the  pro- 
duction of  colouring  in. ittcrs  from  the  latter  acid,  as  it  has 
been  found  that  with  certain  diazocompounds,  it  gives  pure 
j  ellow  azo-dj  estuffs.  The  solution  of  diazobenzene  chloride 
from  20  kilos,  of  aniline,  50  kilos,  of  hydrochloric  acid,  aud 
15  kilos,  oi  -odium  nitrite,  i-  tun  into  a  solution  containing 
TO  kilos,  of  dihydroxynaphthalene  disulphonic  acid  Y,  and 
an  excess  of  soda.  On  adding  hydrochloric  acid,  the 
colouring  matter  separates  in  reddish  crystals  which  can  be 
ftlti  rid  off.  By  dissolving  in  hot  brine  and  allowing  the 
solution  to  cool,  it  forms  brilliant  flat  preen  needles,  and 
dy<  pure  yellow  not  materially  affected  by  acids  or 

alkalis,  and  tolerably  fast  to  light.  The  colouring  matter 
from  m-nitraniline  also  yields  pure  yellow  shades  on  wool, 
whilst  those  from  p-toluidine  and  p  uitraniline  are  reddish- 
v .  jlow,  and  from  o-toluidine  are  brownish-yellow. — T.  A.  L. 


lead  peroxide,  and    the  filtrate  is  treated  with  43  kilos,  of  a 

solution  of  sodium  bisulphite  containing  20  per  cent,  of 
total  SO.  Alter  standing  2  or  3  hours  the  colour  of  the 
solution  changes  from  yellowish-brown  to  claret-red.  On 
adding  an  alkali,  the  new  mordant  dyeing  colouring  matter 
separates  as  a  blue  precipitate.  In  order  to  purify  it,  after 
filtering  off,  it  is  dissolved  in  cold  dilute  alkali  and  precipi- 
tate 1  with  salt.  'J'lu  dyestuff  so  obtained,  gives  blue  shades 
on  alumina  and  greenish  blue  on  chrome  mordants  which 
are  fast  to  light,  soap,  and  fulling.  It  is  not  necessary  to 
isolate  the  leuco-compound,  but  the  product  may  be  directly 
oxidised  after  diluting  with  water. — T.  A.  L. 


Tin  Manufacture  and  Production  of  New  Mordant  Dyeing 
Colouring  Matters,  and  Intermediate  Products  relating 
thereto.  J.  V.  Johnson,  London.  From  "  The  Badische 
Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Germany. 
Eng.  Fat.  3036,  February  12,  1894. 

Fhese  colouring  matters  which  give  blue  or  greenish 
shades  on  chromium,  aluminium,  tin,  and  similar  mordants, 
are  obtained  by  condensing  certain  amidonaphthol  sulphonic 
acid-  with  tetramethyl-  aud  tetraethyl-diamidobenzkydrol. 
This  forms  leuco- compounds  which,  on  careful  oxidation, 
yield  what  are  termed  intermediate  colouring  matters. 
These  on  further  oxidation  and  subsequent  reduction  are 
converted  into  hydroquinonoid  products,  which  are  valuable 
mordant  dyeing  colouring  matters.  An  alternative  method 
for  obtaining  these  bodies,  is  to  treat  the  intermediate 
colouring  matters  with  hot  soda  solution.  The  1.2.3', 
1.2.2',  and  1 .2.1'-amidonaphthol  sulphonic  acids  are 
suitable  for  the  purposes  of  this  invention.  The  following 
is  a  typical  example: — About  27  kilos,  of  tetrametbyl- 
diamidobenzbydrol  and  24  kilos,  of  1 .  2.3'-amidouaphthol 
sulphonic  acid  are  boiled  in  about  290  kilos,  of  .")0  per  cent, 
acetic  acid  until  the  blue  colour  of  the  hydrol  has  dis- 
appeared. After  cooling,  the  leuco-compound  is  filtered 
off  and  washed  with  alcohol.  It  is  dissolved  in  about  5,000 
Litres  of  water  and  42  kilos,  of  95  per  cent,  sulphuric  acid, 
and  oxidised  with  32  kilos,  of  80  per  cent,  lead  peroxide 
paste.  The  intermediate  colouring  matter  so  formed  can 
then  be  precipitated  with  salt  and  boiled  with  5  per  cent, 
sodium  carbomUe  solution,  but  it  is  preferable  to  work  as 
follows  : — About  64  kilos,  of  lead  peroxide  paste  are  added 
to  the  solution  containing  the  intermediate  compound,  and 
the  mixture  is  continually  stirred.  The  blue  colour  of  the 
solution  almost  disappears,  and  a  green  crystalline  preci- 
pitate is  formed.  This  is  filtered  off.  washed  with  cold 
water,  dissolved  in  1,800  litres  of  water  and  450  kilos,  of 
sulphuric  acid,  filtered  from  lead  sulphate  and  excess  of 


The  Manufacture  or  Production  of  Colouring  Matters. 
II.  E,  Newton,  London.  From  "The  Farbenfabriken 
vormals  V.  Bayer  and  Co.,"  Elberfeld,  Germany.  Fug. 
Pat.  3113,  February  13,  1894. 

This  is  an  extension  of  Eng.  Pat.  14,345  of  1893  (this 
Journal,  1894,  723)  and  refers  to  the  production  of  colour- 
ing matters  from  dinitro-anthraquinoue,  by  heating  this  sub- 
-t  mce  with  sulphuric  acid  in  presence  of  boric  acid.  It 
has  been  shown  previously  that  when  the  boric  acid  is 
omitted,  naphthazariue  is  the  chief  product  of  the  reaction. 
According  to  the  present  invention,  when  dinitroanthra- 
quinone  is  treated  as  already  mentioned  it  yields  two  dye- 
stuffs,  which  have  been  termed  "  dyestuff  A  "  and  "  dye- 
stuff  B."  A  mixture  of  10  kilos,  of  1  •  l'-dinitronaphtha- 
lene,  15  kilos,  of  crystallised  boric  acid  and  250  kilos,  of 
sulphuric  acid  is  heated  to  20O'— 220°  C,  when  a  gentle 
reaction  sets  in.  When  the  melt  has  become  bluish- red, 
it  is  allowed  to  cool,  and  poured  into  1,000  litres  of  water, 
raised  to  the  boil  and  filtered.  On  cooling,  "  A  "  separates 
out  as  a  blackish-violet  precipitate,  and  is  filtered  off,  whilst 
"  B  "  is  precipitated  from  the  filtrate  by  adding  salt.  As 
regards  the  properties  of  these  two  bodies,  A  dissolves 
in  glacial  acetic  acid,  easily  in  hot,  and  sparingly  in  cold 
water,  and  its  solution  is  bluish-red.  In  ammonia  it 
dissolves  to  a  violet-red,  in  soda  lye  to  a  violet,  and  in 
concentrated  sulphuric  acid  to  a  currant-red  solution.  It 
gives  reddish-violet  to  black  shades  on  chrome  mordanted 
wool.  The  dyestuff  15  gives  bluer  shades  on  the  same 
mordant.  It  is  sparingly  soluble  in  cold  water,  more  easily 
in  cold  dilute  sulphuric  acid  and  hot  water.  In  glacial 
acetic  acid  it  dissolves  to  a  cherry  red  solution,  and  gives 
a  yellowish-red  solution  in  concentrated  sulphuric  acid. 
The  solution  in  ammonia  is  carmine-red  and  magenta-red 
in  soda  lye.  Both  these  dye-stuffs  differ  from  naphthazariue 
by  the  colour  with  which  they  dissolve  in  soda-lye,  naph- 
thazariue giving  a  blue  coloured  solution. — T.  A.  L. 


Tris-Azo  Dye-stuffs.  S.  Pitt,  Sutton,  Surrey.  From  L. 
Cassella  and  Co.,  Fraukfort-on  the -Maine  Germany. 
Eng.  Pat,  3301,  February  15,  1894. 

Ax  extension  of  Eng.  Pats.  19,330  of  1890  (this  Journal, 
1891,917),  6972  of  1891  (this  Journal,  1892,  345),  and 
14,993  of  1892  (this  Journal,  1893,  674).  The  two  following 
combinations  are  described: — (1.)  The  yellow  solution  of 
the  tetrazo  compound  from  20  kilos,  of  p-diamido-diphenyl- 
amine  is  run  into  an  alkaline  solution  of  2  4  kilos,  of 
7-amido-naphthol  sulphonic  acid.  The  intermediate  com- 
pound, which  separates  as  a  black  precipitate,  is  made  acid 
with  hydrochloric  acid  and  diazotised  with  7  kilos,  of  sodium 
nitrite,  an  operation  which  takes  from  3 — 6  hours.  The 
tetrazo-azo  compound  is  then  added  to  an  alkaline  solution 
of  22  kilos,  of  wi-phenylene  diamine,  and  the  colouring 
matter  which  separates  is  filtered  off  and  dried.  It  dyes 
unmordanted  cotton  black.  (2.)  The  diazo-solution  from 
15  kilos,  of  acet-p-phenylene  diamine  is  combined  with  an 
alkaline  solution  of  24  kilos,  of  7-amido-naphthol  sulphonic 
acid.  The  product  is  then  heated  with  caustic  soda  for 
several  hours  to  split  off  the  acetyl  group,  and  after  cooling, 
14  kilos,  of  sodium  nitrite  are  added  and  the  mixture  is 
made  strongly  acid  by  means  of  hydrochloric  acid.  When 
a  clear  solution  t is  obtained,  it  is  allowed  to  run  into  an 
alkaline  solution  of  23  kilos,  of  resorciuol,  and  the  colouring 


Feb. 2B.18W.]   THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


147 


matter  which  forms  directly,  ia  precipitated  by  suit.  It  also 
dyes  nnmordanted  cotton  black.  The  phenylene  diamine 
or  rasorcinol  may    be    replaced    by    m-tolylene    diamine, 

jH-amido-phenol  or  their  substitution  products,  and  similar 
colouring  matters  are  obtained.  In  like  manner  the  -v-amido- 
naphthol  solpbonie  acid  may  he  replaced  by  otlier  amido- 
naphthol  sulphonic  acids,  as  for  instance  the  ainidonaphthol 
•disulphonic  acid  which  is  obtained  according  to  Eng.  I'at. 
15,175  of  188'.)  (this  Journal,  1890,854)  by  heating  0-naph- 
thylamine  trisulphonie  acid  with  caustic  alkalis. — 'J'.  A.  L. 


The  Manufacture  and  Production  of  New  Nitrosamine 
Compounds  suited  for  Use  in  the  Preparation  of  Diazo- 
Compounds.  J.  Y.  Johnson,  London.  From  "  The 
Badisehe  Anilin  and  Soda  Fabrik,"  Ludwigshafen, 
Germany.     EDg.  Pat.  33i>77  February  16,  1894. 

This  is  an  extension  of  Eng.  Pat.  2O,G05  of  1893  (this 
Journal,  1894,  1189),  and  describes  the  further  preparation 
of  certain  nitrosamine  salts  by  the  action  of  alkalis  on  salts 
of  the  diazo-compounds.  The  patentees  now  find  that  in 
the  case  of  those  amines  which  contain  no  substituting  acid 
group  or  groups,  or  only  one  halogen  or  sulphonic  or  carboxyl 
group,  it  is  necessary  to  treat  the  diazo-compound  with 
caustic  alkali  at  a  much  higher  temperature  than  was 
employed  for  the  conversion  of,  for  instance,  n-nitraniline. 
It  has  also  been  found  that  the  alkali  salt  of  the  diazo-com- 
pound is  formed  as  an  intermediate  product  in  the  formation 
of  the  nitrosamine,  whereas  this  step  in  the  process  cannot  be 
observed  in  the  cases  of  those  subslituted  amines  referred  to 
in  the  first-mentioned  patent.  The  temperature  varies  with 
the  particular  amine,  depending  upon  the  presence  or  absence 
-of  substituting  groups  in  the  amido-compound,  and  upon 
their  nature.  Thus,  unsubstituted  primary  amines,  or  those 
which  contain  methyl  or  methoxyl  groups,  require  heating 
to  about  100' — 120  <".,  or  even  hisrlic  r,  whilst,  if  one  halogen, 
carboxyl,  or  sulphonic  acid  group  or  the  like  be  present,  the 
diazo-compound  is  converted  into  the  nitrosamine  by  heating 
on  the  water-bath  at  100  C.  Tetrazo  compounds  behave  in 
the  same  way.  Thus,  tetrazo-diphenvl  reacts  like  diazc- 
benzeoe,  and  tetrazo-dibromo-diphenyl  like  broruo-diazo- 
benzene.  When  treated  with  sufficient  mineral  acid,  the 
nitrosamine  salts  are  converted  into  the  corresponding 
diazo-compounds.  The  nitrosainines  give  no  colouring 
matter  when  mixed  with  sodium  /3-naphtholate,  but  if  the 
mixture  be  saturated  with  acetic  acid,  the  diazo-compound  is 
formed,  which  yields  the  corresponding  azo  dyestuff. 
About  10  kilos,  of  a  solution  containing  25  per  cent,  of 
p-bromo-diazo-benzene  chloride  are  mixed  with  70  kilos,  of 
a  50  per  cent,  caustic  potash  solution.  An  amorphous 
yellow  precipitate  is  formed,  and  the  whole  is  heated  on  the 
water-bath.  The  yellow  solution  which  results,  deposits 
crystals  of  the  potassium  compound  described  by  Gri 
■when  the  temperature  has  reached  about  85  C.  The  heating 
continued  until  no  colour  is  obtained  with  sodium 
0-naphtholate.  The-  whole  i-  then  allowed  to  cool,  and  the 
crystals  of  the  nitrosamine  -alt  which  separate  out,  are 
Altered  off.  The  diazo-compound  of  p-amido-benzoic  acid 
may  be  treated  in  a  similar  way.  —  J  .  A.  L. 


fmprovemenlt  <»  the  Manufacture  of  tfaphthazarin  and 

of  Neva  Intermediate  Products  related  tin  rein.     .].    \. 

Johnson,   London.      From    "The   Badische  Anilin   and 

.  Fabrik,"  Ludwigshafen,  Germany.    Eng.  Pat.  3828, 

I    brnary  22,  1894. 

Accobdiho  to  this  patent,  naphthazarin,  which   hitherto 

only  been  prepared  from  «-  or   1 .  Y  dinitronaphtbalene, 

can  no*  be  obtained  from  the  isomeric  l.l'-dinitronaphtba- 

■  ,   tot  which   two    pr<  q.      Jiy-   treating 

1  .  [ '-dinitronaphtbalene  with  sulphuric  acid  in  p  oi  t 

aniline,  «  naphthylamine,  phenylhydrazine, 
tin,  and  iron  are  men!  oned),  an  intermediate  product  iH 
formed,  which,  on  boiling  with  dilute  acid-,  is  converted  into 
naphthazarin.      I  In  submitting  a 

bat    nlphorii  ilutionof  l.l'-dhritronaphthaleue  to  the 

on  of  an  electric  when  the  same  intermediate 

eOBpoui  formed,  which  yield    naphthazarin  ho 


the  manner  described.    This  process  can  also  be  applied  to 

the  1  .  l'-dinitronap!itha!ene,  and  In  nee,  when  thi-  method 
is  employed,  it  is  unnecessary  to  separate  mixtures  of  the 
two  dinitronaphthalenes.  According  to  the  lirst  process, 
about  10  kilos,  of  1  .  l'-dinitronaphthalene  and  10  kilos,  of 
aniline  are  mixed  and  added  to  200  kilos,  of  96  per  cent, 
sulphuric  acid.  The-  mixture  is  heated  to  125° — 180°  C, 
and  kept  at  this  temperature  for  about  8 — 10  hours,  until  all 
the  dinitronaphtbalene  has  disappeared.  The  violet-red 
melt  which  results  is,  after  cooling,  poured  into  ice-water, 
and  the  solution  filtered.  On  boiling  this  solution,  which 
contains  the  intermediate  product,  and  allowing  it  to  cool, 
the  naphthazarin  separates  out  and  can  be  filtered  off.  The 
intermediate  product  can  be  separated  by  carefully  adding 
caustic  soda,  but  it  is  soluble  in  an  excess.  In  the  electro- 
lytic process  for  the  production  of  naphthazarin,  1  kilo,  of 
1  .l'-dinitronaphthalcne  is  dissolved  in  about  20  kilos,  of 
sulphuric  acid  and  heated  to  about  130°  C.  in  a  vessel  pro- 
vided with  a  porous  diaphragm.  The  cathode  is  immersed 
in  the  hot  solution  of  dinitronaphthalene  and  the  anode  in 
sulphuric  acid,  the  two  solutions  being  separated  by  the 
diaphragm.  A  current  of  about  L5  amperes  per  sq.  deci- 
meter, is  then  passed  through  the  eel),  until  the  dinitro- 
naphthalene has  been  converted  into  the  intermediate  pro- 
duct. The  melt  is  then  allowed  to  cool,  poured  into  water, 
and  worked  up  as  before.  As  already  mentioned,  a  mixture 
of  1.1'-  and  1 .4'-dinitronaphthalenes  may  be  employed  in 
this  process,  giving  a  mixture  of  the  intermediate  com- 
pounds, which  mav  readily  be  converted  into  naphthazarin. 

— T.  A.  L. 


An  Improved  Hair-Dye.     A.   Lutniere,  Lyon-Monplaisir, 
France.     Eng.  Pat.  21,336,  November  G,  1894. 

The  substance  claimed  is  a  salt  of  diamidophenol,  pre- 
ferably the  hydrochloride  which  on  oxidation  gives  a  brown 
colouring  matter  dyeing  hair,  according  to  the  strength  of 
the  solution,  auburn  to  black.  In  order  to  prevent  the  too 
rapid  oxidation  of  the  diamidophenol,  a  solution  is  prepared 
as  follows  : — About  10  grms.  of  diamidophenol  hydro- 
chloride and  15  grms.  of  sodium  sulphite  are  dissolved  in 
90  cc.  of  water  and  10  grms.  of  alcohol. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL.  SILK,  Etc. 

PATENT. 

Improvement  in  the  Treatment  of  Textile  Vegetable  Fibres. 
A.  F.  P.  Gomess,  South  Kensington.  Bng.  Pat.  810, 
January  13,  1894. 

Tin:  invention  consists  in  boiling  the  vegetable  fibres 
(especially  those  of  the  urtica  family)  for  some  hours  with 
zinc-dust  and  caustic  alkali,  using  the  former  in  such  pro- 
portion that  the  zinc  oxide  formed  shall  go  into  solution. 
The    fibre-    an-    afterwards  boiled    in    an    alkaline    hydrate, 

washed,  and  bleached.     (See  this  Journal,  L894,  l'ih.i 

—  S.  p.  E. 


VI.-DYEING.  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

The  Aluminium  Sulphate  of  Commerce.     H.  v.  Keler  and 

*.    Lunge.     Zeits.  angew.  Chem.  1894,669-  678. 
Tin.  authors  have  < ■  \ :i  1 1 1  i  1 1. 1 [  1:;  different  samples  of  com- 
mercial aluminium  sulphate  with  regard  to  the  impurities 
contained  therein  and   the  influence  of  the  lattei    upon  the 
tints  obtained  in  Turkej  red  dyeing  and  alizarin  printing. 
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The  chief  impurities  contained  iu  the  Bamplos  were  iron 
ami  sodium  Baits  and  free  Bulphnric  acid.  <  me  sample  also 
contained  zinc  (0"00156  per  cent.).  The  percentage  of 
iron  varied  from  O1 00050  to  0*0054,  that  <>f  free  sulphuric 
acid  from  0  53  to  1*05.  Tatlock's  colorimetrie  method  of 
conversion  of  the  iron  into  rhodanato,  extraction  of  the 
latter  with  ether,  and  comparison  of  the  tint  of  the  ethereal 
solution  with  that  of  a  solution  of  known  percentage  (this 
■Journal,  (}  276  and  352),  is  recommended  for  the  estima- 
tion of  the  iron.  In  the  estimation  of  the  free  sulphuric 
acid  tin;  best  results  were  obtained  by  Beilstein  and 
Grosset's  method,  which  consists  in  adding  to  a  solution  of 
from  1  to  2  j,tiiis.  of  the  sulphate  in  5  cc.  of  water,  5  ee.  of 
a  cold  saturated  solution  of  ammonium  sulphate  and,  after 
separation  of  the  greater  part  of  the  ammonia  alum  formed, 
by  standing  and  frequent  stirring,  50  ec.  of  95  per  cent, 
alcohol,  and  titrating  the  aqueous  solution  of  the  residue 
left  on  thf  evaporation  of  the  aleohol  on  the  water-bath,  in 
the  usual  manner. 

Dyeing  experiments  made  in  the  manner  generally 
adopted  for  Turkey- red  dyeing  with  pure  aluminium  sulphate, 
to  which  definite  quantities  of  iron  ammonia  alum  (0'0005 
to  1  per  cent,  of  iron)  had  been  added,  and  with  aluminium 
acetate  from  the  various  commercial  sulphates  (of  known  per- 
centage of  iron),  showed  that  up  to  0-00l  per  cent,  of  iron 
the  difference  in  the  tint  is  inappreciable,  whilst  above  that 
amount  the  deterioration  of  the  colour  is  readily  recognisable. 
Ferrous  aud  ferric  salts  show  no  difference  in  this  respect 
up  to  a  total  amount  of  0*0005  per  cent,  of  iron  ;  above 
this,  ferrous  salts  have  less  of  an  objectionable  influence 
than  ferric  salts.  The  presence  of  zinc  in  the  aluminium 
sulphate  has  a  decidedly  deleterious  influence  upon  the  purity 
of  the  dyed  shades.  In  calico  printing  far  larger  quantities 
of  iron  are  admissible  in  the  mordant.  Quantities  of  iron 
up  to  1  per  cent,  intentionally  added  to  the  aluminium 
sulphate,  did  not  affect  the  tint;  even  extract  of  Persian 
berries,  the  most  sensitive  dye  to  iron,  gave  good  results 
with  the  richest  in  iron  (0"005  per  cent.)  of  the  commercial 
aluminium  sulphates.  This  unexpected  result  may  be  due 
to  the  fact  that  in  printing  much  less  mordant  is  fixed  upon 
the  fibre  than  in  dyeing,  and  that  therefore  the  exceedingly 
small  quantity  of  iron  present  shows  no  effect. — F.  M. 


Chromium  Formate.     C.   Hiiussermann.     J.  prakt.   (hem. 
1894,  50,  383—384. 

Tins  salt,  which  as  yet  has  not  been  described,  is  obtained 
by  dissolving  moist  chromic  hydroxide  in  hot  formic  acid 
of  sp.gr.  1*15 — 1-2.  On  cooling,  the  solution  deposits  a 
mass  of  dark  green,  faintly  lustrous  needles,  the  composition 
of  which  corresponds  to  the  formula — 

(  r(CH02)3.2[Cr(CH02)2OH]  +  4|H20. 

Dried  over  sulphuric  acid  the  salt  loses  H  molecules  of 
water,  and  when  heated  in  this  partly  dehydrated  condition 
to  100° — 110°  a  further  reduction  of  the  water  of  crystallisa- 
tion to  lj  molecules  takes  place.  Chromic  formate 
dissolves  with  difficulty  in  cold  water,  more  readily  so  in 
hot  water  and  hot  alcohol.  The  aqueous  solution  reddens 
litmus  paper,  and  shows  considerable  stabilit}-  on  heating. 
Chromic  formate  can  be  used  like  chromic  acetate  for 
mordanting  cotton  in  dyeing  with  alizarin. — F.  M. 


and  aluminium  may  be  advantageously  employed,  the  hypo- 
chlorites thus  prepared  possessing  greater  decolorising 
power  than  those  produced  by  ordinary  chemical  methods. 

The  process  of  bleaching  with  sulphurous  acid  is  similai 
to  the  "  sulphuring  "  or  "  stoving  "  used  for  wool  bleaching. 
It  may  also  bi:  well  carried  out  with  a  sulphurous  acid 
solution.  The  straw  is  covered  with  a  solution  of  sodium 
bisulphite  and  hydrochloric  acid  gradually  added.  It 
then  well  washed  successively  iu  water,  ammoniacal  water, 
and  water  again.  The  formation  of  sulphuric  acid  in  this 
process  renders  the  straw  brittle. 

Straw  is  bleached  by  hydrogen  peroxide,  but  the  simple 
bleaching  in  such  a  solution,  made  alkaline  by  the  addition 
of  Bodium  silicate  or  tungstate,  does  not  give  a  pure  white. 
The  lust  results  were  obtained  by  a  combination  of  two  of 
the  above  processes,  as  follows:  — 

TI12  straw  is  washed,  the  grease  removed  by  sodium 
carbonate,  passed  into  a  solution  of  chloride  of  lime,  then 
subjected  to  the  action  of  ozonised  water,  treated  with 
dilute  oxalic  acid  solution,  and  finally  washed. 

The  ozonised  water  is  prepared  without  the  aid  of 
electricity.  Oxygen  is  led  over  certain  peroxides,  such  as 
those  of  lead,  manganese,  and  barium,  heated  to  redness, 
and  the  resultii  g  gas  is  led  into  water. 

The  above  method  of  bleaching  is  cheap,  and  gives  a 
pure  white  straw,  the  fibre  not  being  in  any  way  injured. 

After  bleaching,  the  straw  is  dyed  exactly  in  tl  c  same 
way  as  other  vegetable  fibres,  but  care  must  be  taken  that 
the  temperature  of  the  bath  does  not  rise  above  60°  ('., 
otherwise  the  straw  suffers  in  structure  and  strength. 

— H.  I. 


Straw  Bleaching  and  Di/eing.     A.  M.  Villon.     Textile 
Colorist,  18,  2G7— 2G8. 

The  various  kinds  of  straw,  rye,  rice,  wheat,  and 
"bobonax"  are  sorted  according  to  their  natural  colour 
and  variety,  and  bleached,  either  with  chloride  of  lime, 
sulphurous  acid,  hydrogen  peroxide,  or  sodium  dioxide. 

Chloride  of  lime  is  used  for  light  shades,  the  straw  being 
allowed  to  stand  12 — 24  hours  in  a  clear  5  per  cent,  solu- 
tion. It  is  then  washed  with  water,  then  with  a  2 — 3  per 
cent,  solution  of  sodium  hyposulphite  or  nitrite,  and  finally 
with  water  agaiu.  The  last  trains  of  chlorine  are  removed 
by  drying  in  bright  sunlight.  Instead  of  chloride  of  lime, 
electrolytically  produced  hypochlorites  of  magnesium,  sodium, 


The  Present  State  of    Woollen  Printing.     C.  F.  S.  Huhhg. 
Textile  Colori-t,  18,  205— 2GC. 

The  author  describes  a  method  for  the  production  of 
white  or  coloured  patterns  on  coloured  grounds  by  means  of 
zinc  dust  or  tin  salt  as  discharges. 

Zinc  Dust  Discharge. — The  zinc  dust  paste  is  made  by 
mixing  775  grms.  of  zinc  dust  with  200  grms.  of  glycerin 
and  4  lb.  of  water,  and  adding  in  the  cold  995  grms.  of 
sodium  bisulphite  and  95  grms.  of  ammonia. 

This  mixture  is  printed  on  the  dyed  woollen  fabric  with 
or  without  the  addition  of  dyestuffs.  The  fabric  is  then 
steamed  for  1  hour  at  a  pressure  of  fi — 7  lb.,  passed  into  a 
bath  of  dilute  acetic  or  sulphuric  acid,  and  then  washed1 
or  soaped. 

The  following  colouring  matters  are  discharged  by  zinc 
dust  under  these  circumstances,  and  are  therefore  suitable 
for  dyeing  the  ground  colour.  For  Blue:  Alkali  Blue 
(colour  completely  destroyed),  Opal  Blues,  Soluble  Blues, 
Guernsey  Blue,  Alkali  Violet,  Victoria  Blue,  Diamine 
Blue ;  Benzo  Blues  give  only  fairly  good  results.  For 
lied:  Chromotropes,  Amaranth,  Acid  Magenta,  Victoria 
Rubine,  Victoria  Scarlets,  Crystal  Scarlets,  Croceiues, 
Azo  Bubines.  F'or  Orange  and  Yellow:  Orange  extra, 
Croceine  Orange,  Tropaeolines,  Anthracene  Yellow  C, 
Diamine  Yellow  N,  Diamine  Golden  Yellow,  Victoria 
Yellow.  For  Violet  -  Formyl  Violet  S  4  B.  For  Green  : 
Acid  Green.  And  for  Black  :  Naphfhol  Black,  Diamine 
Black  ;  a  good  discharge  only  obtainable  in  the  case  of 
light  shades. 

The  following  dyestuffs  are  not  discharged,  and  are 
suitable  for  mixing  -with  the  paste.  lied  .■  Eosine  and 
allied  dyestuffs,  Amaranth,  Safranines,  Fast  Diamine  Red  F, 
Diamine  Scarlet  B.  Yellow :  Fulling  Yellow  O,  Thio- 
flavines  F.  and  S,  Phosphine.  Blue ;  New  .Methylene 
Blue  X.     Green  :  Naphthol  Green  B. 

Tin  Salt  Discharge. — This  discharge  is  made  by  mixiug. 
tin  crystals  with  sodium  acetate  and  stiffening  with  starch 
and  gum  water.  It  is  printed  on  the  fabric,  which  is  after- 
wards steamed  for  20 — 30  minutes,  washed,  and  dried. 
Colours  suitable  for  dyeing  the  ground,  discharged  by  tin 
salt  are  the  following.  Red :  Brilliant,  Crystal,  and  other 
Scarlets,  Brilliant  Croceiues,  Azo  Bubine  A,  Amaranth, 
Orchil  Substitute,  Fulling  Beds,  Bordeaux  Beds,  Cloth 
Reds.  Chromotropes,  Beuzo-purpurins,  Diamine  Red  HO, 
Diamine  Scarlet  B,  Hessian  Purple,  Azo  Fuchsine  G,  Fast 
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lied  E,  Azo  Bordeaux,  Azo  Cochineal,  A/.o  Fosine,  Car- 
mouineB.  Blue:  Salphone  Azarine,  Brilliant  Sulphone, 
Azarine,  Benzo-Cyaninc,  Benzo-Braes,  Diamine  Blues. 
Orange  and  Yellow:  Orange  extra,  Croccine  Orange, 
Tropaeoline,  Fulling  Yellow  O,  Diamine  Yellow  X,  Azo 
Yellow,  Victoria  Yellow,  Fa-t  Yellow.  Green  :  Diamond 
Green,  Acid  Green,  Naphthol  Green.  Diamine  Green  B. 
Violet .  Victoria  Violets,  Congo  Corinth,  A/.o  Acid  Violet-. 
Wttck :  Diamond  Black,  Victoria  Black,  New  Victoria 
{{lack,  Diamine  Black,  Xaplithol  Black;  with  the  last  two, 
good  results  are  obtained  only  in  lighter  shades. 

The  following  dyestuffsare  not  discharged  by  tin  salt,  and 
may  be  mixed  with  the  paste  and  printed  for  the  production 
of  "coloured  patterns.  lied :  Safranines,  Eosines,  Rhod- 
amins,  Acid  Magenta,  Pyronine,  Kosinduline  GG.  Orange 
and  Yellow:  Auramine,  (^uinoline  Yellow,  Thioflavine  S 
and  1",  l'rimuline,  OxypbeDine,  Phosphine.  Green  :  Acid 
Green,  Fast  Green  bluish.  Blue:  New  Blues,  New 
Methylene  Blues,  Fast  Acid  Blue  B,  Indophenol,  Methylene 
Blue.  Violet :  Fast  Acid  Violet  10  B,  Acid  Violet  5  B, 
and  6  B,  Methvl  Violet,  Fast  Xeutral  Violet  B.  —II.  I. 


He  therefore  repeated  Knecht's  experiments.  Purified 
cashmere  and  silk  were  gently  boiled  for  three-quarters  of 
an  hour  with  a  weighed  quantity  of  magenta,  methyl  violet, 
aud  chrysoidiiie  respectively. 

The  dye  liquors  were  then  neutralised  with  pure  sodium 
carbonate,  and  after  evaporation  the  chlorine  in  the  residue 
determined  by  ignition  with  lime.  The  results  confirmed 
those  of  Kneeht  ;  in  all  the  experiments  the  H(  1  present  in 
the  colouring  matter  was  found  quantitatively  in  the  dye- 
bath,  which  was  only  partially  exhausted  of  colour. 

In  order  to  observe  the  influence  of  temperature,  the 
experiments  were  repeated  with  silk,  at  the  temperature  of 
the  room,  with  wool  at  45  C.  (dyeing  not  taking  place  at  a 
lower  temperature).  After  dyeing,  thecolo  iring matter  and 
chlorine  left  in  the  bath  were  estimated,  the  former  by- 
means  of  C.  II.  Wolff's  colorimeter  and  the  latter  as  before 
described. 

With  silk  after  standing  at  the  room  temperature  for  one 
hour,  it   was  found  in  each   of  the  three   eases  that  about 

all    the  chlorine   remained 


'J'he  Nature  of  the  Dyeing  Process.  G.  v.  Georgievics. 
Mitt.  Tech.  Gew.  Museum  in  WieD,  4  (",  S,  0,  and  10), 
205—220. 

Two  theories  have  been  propounded  for  the  explanation  of 
the  dyeing  process — the  chemical  aud  the  machanical.  These 
two  arose  at  almost  the  same  time,  and  recently  the  chemical 
theory  has  received  great  support  from  the  experiments  of 
E.  Kneeht  on  the  one  hand  and  L.  Vignon  on  the  other, 
and  has  been  upheld  by  Erdmann,  Hummel,  and  Xoelting, 
whilst  the  latter  theory  has  found  but  few  defenders. 

O.  N.  Witt  has  quite  recently  tried  to  unite  these  two 
views  by  explaining  the  dyeing  process  as  a  phenomenon  of 
solution.  This  explanation  has  been  subjected  to  attack, 
but  without  much  result. 

The  authoi  was  led  to  examine  these  theories  experi- 
mentally, and  he  divides  his  work  into  three  parts : — 1st. 
The  Chemical  Theory  of  Dyeing.  2nd.  Witt's  Solution 
Theory.  3rd.  The  Mechanical  Theory,  with  discussion  of 
result-. 

The  following  paper  forms  the  first  part  of  the  -erie-  :  — 

Part  I. —  The  Chemical  Theory  of  Dyeing. 

The  chief  arguments  in  favour  of  this  theory  are  as 
follows: — i.  Magenta,  methyl  violet,  and  chrysoidine  are 
hydrochlorides  of  bases,  and  on  dyeing  wool  or  -ilk.  with 
these  dyestuffs  E.  Kneeht  found  that  the  colour  ba-e  was 
taken  up,  and  the  hydrochloric  acid  remained  quantitatively 
in  the  bath.  He  explained  this  by  assuming  that  the  Wi 
and  -ilk  played  the  part  of  acids  towards  the  colour  bases 
and  formed   with  them  -alt-like  compounds.     (This  Journal, 

-.  1556.) 

2.   Bo-aniline    ba*  '/urle--,   only  it-    -alt-    being 

coloured,  yet  wool  may  be  dyed  magenta  in  an  ammoniacal 
solution  of  this  base  (Jaquemin). 

'-    I  he  red   tolution  of  amidoazobenzene  Bulphonic  acid 

dye-  yellow,  which  il  irof  its  -alt-.      Here  we  must 

;me  thai   wool  and  -ilk  play  the  part  of  bases  toward-, 

tllM  : 

I    According  to   E.  Kneeht  (Ber.   1889,   1123  5),  wool 
taki  b  dyes  as  picric  acid,  naphthol  yellow,  &c,  in 

quantities  proportioi  ed  to  their  molecular  weight-. 

5.  !-.    Vignon   (this  Journal,   1*'JJ,  24*,  Comptes   rend. 

:,  2i),  from  the  thermochemical  examination  of  wool  and 
that   they   certainly,     possess  acid    and    bi 
proper) 

</.   Dyeing  with  Magenta,  Methyl  Violet  and  ChrysoXdine. 

not  look   upon  Km  cht  t  experiment 

Ij  with  regard  to  the 
'hod  adopted  foi  determining  i  bloi  ine  (  Volhard's  proa 

A*    !••'''',  find-  tint    on    boiling    pure    uoolwith 

alwayi    a   -mall   quae  tit j    of  a    mbstance 
precipitable  n  the  liquid,  which  would  n 

or 


half   the   colouring   matter  and 
behind  in  the  bath. 

U7//i  wool  at  45°  C. : — 25  grms.  of  wool  were  dyed  at 
this  temperature  for  \ — §  hour,  in  a  bath  containing  400  cc. 
water.     The  results  were  as  follows  : — 
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These  experiments  show  that  the  wool  at  a  moderate 
temperature  absorbs  a  portion  of  the  chlorine,  which  was 
indeed  qualitatively  found  on  the  dyed  fabric.  The  process 
i- therefore  at  this  temperature  not  a  quantitative  one,  but 
is  analogous  to  mordanting,  both  the  acid  and  base  being 
absorbed. 

The  author  then  examined  the  behaviour  of  chemically 
indifferent  substances,  towards  these  colouring  matters. 

I'orous  porcelain  plate-,  such  as  arc  used  in  laboratories 
for  drying  purposes,  were  broken  into  small  pieces,  and  three 
portions  of  lou  sarins,  each  were  covered  with  solutions  of 
the  three  different  colouring-matters  and  allowed  to  stand  for 
about  1  hour  at  the  temperature  of  the  room.  The  colour 
solutions  were  then  poured  off  and  the  pieces  washed  with 
water.  The  amount  of  colouring  matti  rand  chlorine  present 
in  the  bath  liquors  were  then  estimated  as  before. 


Colouring  Matter. 
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llenee  in  all  three  cases  the  whole  of  the  fiydrocldoric  acid 

oj   the  colouring  matter  remains  in  the  bath,  although  the 

porcelain  had  taken  up  a  large  amount  of  :olour,  Class 
behave-  similarly.  It  is  well  known  to  all  chemists  who 
haw- worked  with  magenta,  that  it  i-  almost  impossible  to 
remove  the  colouring  matter  from  a  glass  vessel  by  merely 

washing  with  cold  water        A   glass  luak.r  was    Riled  with  a 

moderately  concentrated  magenta  solution  of  known  strength, 
and  aftei  standing  for  some  time  the  liquid  poured  out  and 
the  vessel  repeatedly  rinsed  with  cold  water  ,  finally  the  red 
superficial  lay  f  dissolvi  1  in  boiling  water  ami  the  colouring 
matter  and  chlorine-  estimated.     It  was  found  to  contain 

chlorine    In    slightly    h --    amount    than    w.i-     requisite    to 

combine  with  the  coloui  b 
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Glass  beads -vera  dyed  in  the  Batne  way  with  tin-  three 
colouring  matters  ;  after  pouring  oil'  the  liquor  and  washing 
with  cold  water  until  the  wash  liquor  was  barely  coloured 5 
tlir  residual  colouring  matter  was  removed  by  boiling  water 
and  estimated.  Sere,  again,  no  trace  of  chlorine  could  be 
found  in  any  of  llic  three  cases. 

These  experiments  prove  that  on  dyeing  porcelain  and 
glass  with  these  colours  a  quantitative  process  takes  place, 
the  colour  bases  arc  taken  up,  and  the  combined  hydro- 
chloric acid  remains  behind  in  the  hath.  They  do  not 
differ  from  those  with  silk  and  wool,  which  Knecht  brings 
to  the  support  of  the  chemical  theory  ;  he  viewed  this  pnx 
as  a  chemical  change  taking  place  between  the  wool  or  silk 
on  the  one  hand  and  the  colouring  matter  on  the  other; 
but  in  the  dyeing  of  porcelain  and  glass — an  equally  quanti- 
tative process — such  a  view  would  be  hardly  accepted  by  any 
chemist.  The  author  therefore  rejects  Knecht's  explanation 
of  the  process,  and  seeks  for  another.  Two  cases  are  possible  : 
either  the  hydrochlorides  of  the  bases  are  decomposed  by 
the  substance  of  the  porcelain  or  glass,  or  they  were  so 
before  contact  with  those  chemically  inert  substances. 

The  first  assumption  is  not  tenable,  since  the  two  sub- 
stances are  chemically  inactive,  and  the  author  accepts  the 
second,  viz.,  that  Magenta,  Methyl  violet,  and  Chrysoidine 
become  dissociated  in  aqueous  solution. 

This  explains  all  the  facts,  besides  supplying  the  reason 
why  on  dyeing  wool  at  45°  C,  not  merely  the  colour  base, 
hut  also  IK'l  is  taken  up. 

An  experiment  proved  that  wool  itself  will  take  up  HC1 
at  45°  C,  whilst  at  100°  C.  no  acid  is  absorbed. 

The  wool  takes  up  more  acid  at  45°  C.  when  treated  with 
hydrochloric  acid  alone,  than  when  a  colouring  matter  is  in 
the  bath.  Porous  porcelain  behaves  in  exactly  the  same 
manner. 

The  assumption  that  the  hydrochlorides  of  these  colour 
bases  are  dissociated  in  aqueous  solution  is  quite  in 
keeping  with  the  modern  views  of  the  nature  of  solution. 
It  is  supported  by  the  fact  that  on  heating  a  dilute 
magenta  solution  to  boiling,  it  becomes  lighter  in  shade,  but 
on  cooling  regains  its  original  colour.  Heat  tends  to 
promote  dissociation  of  the  magenta.  Methyl  violet  and 
chrj-soidine  behave  in  the  same  way. 

E.  Fischer  and  E.  Schmidmer  have  used  filter-paper  strips 
dipped  into  a  solution  as  a  means  of  showing  the  dissocia- 
tion of  certain  double  salts  therein,  the  salts  rising  in  the 
strips  according  to  their  relative  velocity  of  diffusion. 

A  tube  filled  with  a  roll  of  filter  paper  was  dipped  at  one 
end  into  a  solution  of  magenta,  and,  after  standing,  the 
amount  of  colouring  matter  and  chlorine  in  the  part  above 
the  surface  of  the  liquid  estimated  as  before.  Chlorine  was 
found  present  in  more  than  20  times  the  amount  required  to 
combine  with  the  colour  base  present  in  the  strip. 

Miolati  (Ber.  2G,  1788)  has,  by  examining  the  molecular 
conductivity  of  magenta  solutions,  arrived  at  the  same 
result.     Magenta  is  dissociated  in  aqueous  solution. 

To  what,  then,  is  the  red  colour  of  magenta-dyed  silk  or 
wool,  due  ? 

It  cannot  he  due  to  magenta  itself,  for  all  the  HC1  remains 
in  the  dye-bath,  nor  to  a  compound  of  rosaniline  base  and 
the  silk-  or  wool-substance,  for  glass  and  porcelain  behave 
in  the  same  way. 

But  rosaniline  base  is  colourless  ! 

Since,  however,  rosaniline  base  is  turned  red  by  exposure 
to  the  action  of  the  C02  of  the  air,  may  not  the  colour  of 
the  dyed  fabric  he  due  to  rosaniline  carbonate  '< 

This  is,  however,  disproved  by  the  fact  that  when 
magenta-dyed  wool  is  bleached  by  the  action  of  caustic 
alkali  or  ammonia,  the  mere  washing  with  water  perfectly 
free  from  C02,  restores  the  colour. 

That  the  carbon  dioxide  of  the  air  has  nothing  to  do  with 
the  production  of  the  magenta  colour  may  be  thus  shown. 
Cotton  padded  with  a  concentrated  solution  of  magenta 
is  introduced  into  a  vessel  containing  pure,  cold,  dilute 
caustic  potash  so  that  it  is  entirely  covered  by  the  liquid  ; 
the  colour  of  the  cotton  is  unchanged  and  the  liquid 
remains  colourless,  although  by  the  action  of  the  alkali 
all  the  HC1  must  be  neutralised  and  the  carbon  dioxide  of 
the  air  excluded. 


The  following  experiment  gives  a  method  for  the  pre- 
paration of  the  substance  to  which  the  magenta  colour  of 

the  dyed  fabric  IS  due. 

II   a  cold    solution   of   magenta   be    precipitated    with 

slightly  more  than  the  calculated  amount  of  caustic  soda 
or  potash  necessary  to  combine  with  the  whole  of  the  IK'l 
present,  we  obtain  a  dark  violet-red  precipitate,  which  is 
the  coloured  rosaniline  base. 

This  substance  results,  by  an  intramolecular  change,  from 
the  colourless  base,  when  Baits  are  formed,  and  it  can 
also  be  obtained  by  treating  the  same  with  water  or  by 
continued  heating  in  a  moist  atmosphere. 

The  rosaniline  base  exists  in  two  forms  :  (1)  as  earbinol,. 
( •_'  »  as  ammonium  base  ;  the  first  is  colourless,  the  second 
magenta-red. 

If  this  explanation  be  true,  a  solution  of  the  coloured 
base  should  possess  the  same  colouring  power  as  a 
chemically  equivalent  quantity  of  the  hydrochloride.  A 
direct  colorimetric  comparison  of  the  aqueous  solution  of 
the  coloured  base  with  a  magenta  solution,  proved  that  the- 
former  was  weaker  than  the  latter. 

This  difference  in  shade  might  be  due  :  1st.  To  the 
specimen  used  containing  some  colourless  base.  2nd.  The 
coloured  base  in  the  free  state  might  he  weaker  in  shade 
than  that  present  in  magenta.  3rd.  The  difference  in 
colour  might  be  brought  about  by  the  presence  of  HO, 
since  it  is  possible  that  the  hydrochloride  is  more  intensely 
coloured  than  the  base. 

By  dyeing  equal  weights  of  silk  in  the  two  solutions  to 
exactly  the  same  shade  and  comparing  the  baths 
colorimetrically  before  and  after  dyeing,  it  was  found  that 
the  first  two  suppositions  -were  incorrect,  and  therefore  the 
difference  in  colour  strength  depends  on  the  fact  that  the 
hydrochloride  of  the  base  is  more  intensely  coloured  than 
the  free  base  itself. 

The  examination  of  the  constitution  of  the  coloured 
rosaniline  base  is  reserved  for  another  publication,  but  the 
author  adds  that  analysis  proves  that  it  is  not  the 
carbonate  of  rosaniline.  It  behaves  like  magenta- dyed 
wool  or  silk  towards  alkalis  ;  by  heating  with  alkalis 
(passing  into  the  earbinol  form)  it  is  decolorised,  but 
recovers  its  original  shade  by  washing  with  water. 
Colourless  rosaniline  base  is  therefore  only  stable  in 
alkaline  solution :  or  in  the  moist  condition,  only  in 
presence  of  alkali.  Hence  a  colourless  aqueous  solution  of 
rosaniline,  of  which  Knecht  speaks,  does  not  exist,  and  the 
experiment  of  Jaquemin  which  he  brings  forward  to  the 
support  of  the  chemical  theory,  being  carried  out  in 
alkaline  solution,  may  be  explained  as  follows  : — Wool  and 
silk  absorb  the  base  out  of  the  colourless  alkaline  solution, 
and,  since  the  alkali  is  not  taken  up  in  the  same  proportion,, 
the  base  changes  into  the  coloured  form. 

The  reactions  which  take  place  in  dyeing  with  Magenta 
are  therefore  as  follows  : — On  dissolving  the  dyestuff  in 
water  it  is  dissociated.  If  a  substance  for  which  rosaniline 
base  has  an  adhesive  attraction,  be  brought  into  this  solution,, 
the  base  is  taken  up  in  its  coloured  form  and  a  magenta- 
dyed  body  is  obtained. 

Dyeing  -with  methyl  violet,  chrysoidine,  and  other  basic 
dyestufls,  may  be  explained  in  the  same  way. 

Dyeing  with  Amido-azobenzene  Sulphonic  Acid. — The 
author  finds  that  wool  and  silk  dyed  with  a  moderately 
concentrated  solution  of  this  body  arc  red,  but  when  strongly- 
wrung  out  or  washed  they  change  to  yellow. 

If,  however,  wool  be  dyed  with  a  very  concentrated 
solution  it  remains  permanently  red. 

The  explanation  is  simple  :  wool  and  silk  are  not  under 
ordinary  conditions  dyed  red,  since  they  are  not  able  to  take 
up  sufficient  colouring  matter  out  of  a  weak  solution  of  this 
substance,  but  show  exactly  the  same  colour  as  a  very 
dilute  solution  of  the  dyestuff. 

Wool  or  silk  dyed  with  amido-azobenzene  sulphonic  acid, 
when  boiled  with  water,  give  up  their  colour,  and  a  yellow 
solution  is  obtained. 

Strips  of  filter  paper  or  strands  of  silk  dipped  into  a 
concentrated  solution  of  this  dyestuff,  show  first  1  red  and 
then,  where  the  water  is   in   excess,  a  yellow   zone.     On. 
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washing,  they  both  give  the  same  yellow  colour,  but  the 
filter  paper  gives  up  its  colour  more  readily,  since  cellulose  has 
not  great  attraction  for  this  dyestuff. 

Dyeing  with  1'icnc  Acid,  Tartrazine,  Sc. — The  author 
refers  to  Knecht's  experiments  with  these  dyestuff*,  which 
have  already  been  mentioned,  and  calls  attention  to 
Von  Perger's  and  L'lrich's  repetition  of  his  work.  They 
found  that  Knecht's  results  are  unreliable  (Lehne's  Eitrber 
.  1891,373). 

L.  Vignon's  thenuochemical  work  will  he  discussed  in  a 
future  paper. — II.  I. 


The  Practical  Applications  of  Ozone.     O.  Frohlich.    Ber. 
(I.  deutsch.  Klektrochem.  Ges.  1894,  30. 

See  under  XL,  page  164. 


PATENT. 


Improvements  in  the  Manufacture  of  Coloured  or  Patterned 
Waterproof  Fabrics,  and  in  the  Means  or  Apparatus 
Employed  therein.  T.  Birnbaum,  Bow,  Middlesex. 
Kng.  Pat.  561,  January  10,  1894. 

The  invention  relates  to  the  production  of  designs  upon 
rubber  or  other  waterproof  fabrics.  A  ground  layer  of 
dough  of  one  shade  is  spread,  and  stripings  are  produced  by 
means  of  a  notched  gauge,  and  the  said  stripings  maybe 
modified  by  means  of  an  oscillating  gauge.  The  overlay 
dough  is  removed  by  means  of  combs,  of  which  the  teeth 
scrape  off  the  portions  between  the  reserved  stripings.  The 
ornamented  fabrics  thus  produced  may  be  finished  by  the 
application  of  plain  or  tinted  farina,  which  produces  the 
effects  of  a  corded  or  ribbed  shot- silk  or  like  fabric. — V.  C. 


'VII.-ACIDS.  ALKALIS,  AND  SALTS. 

The  Manufacture  of  Salt.     T.  Ward.     J.  Soc.  Arts, 
December  14,  1894,  78—88. 

The  usual  method  of  obtaining  the  brine  from  deep 
deposits  is  to  pump  it  up  through  a  pipe  entering  the  bore- 
hole, while  water  is  run  down  the  interspace  between  that 
pipe  and  another  wider  pipe  enclosing  it  :  the  inner  pipe 
being  usually  3 J,  inches,  and  the  outer  pipe  5  inches  in 
diameter.  As  a  column  of  120  feet  of  water  balances 
one  of  100  feet  of  saturated  brine,  the  work  of  pumping  is, 
by  this  -ystem,  minimised.  In  America,  in  places,  the 
water  is  forced  down  under  high  pressure,  -o  that  no 
pumping  is  needed  ;  the  bore-holes  going  in  some  ca 
a  depth  of  2,000  feet. 

Saturated  brine  at  Go  1'.  contains  25],  per  cent,  of  salt. 
100  part-  of  water  retain  in  solution  at  the  boiling  point 
V.)  10  parts  salt,  and  at  :',2 "  !•'.,  85]  part-.  A  "  good 
brine "  contains  1  part  salt  to  '■',  part<  water.  The  salin- 
ometer  is  graduated  in  ounces  of  salt  per  gallon — not  the 
imperial  gallon,  but  the  old  wine  gallon  of  2:il  cubic  inches 
— arid  a  saturated  brine  is  a  "  2  lb.  10  oz.  brine,"  having  a 
specific  gravity  of  1  -2. 

All  salt  made  by  help  of  the  sun's  heat  ifl  Known 
-alt."  In  Syracuse,  New  York  Mate,  many 
-hallow  wooden  pane,  about  18  feet  by  16,  and 
1  or  .',  inch'  I  deep,  are-  need  in  mating  -olar  salt  from  a 
weak  brine.  The  pan- are  cow-red  in  wet  weather,  and  are 
drawn  or  "  harvested  "  twice  a  year.  In  (i.:rman J,  natural 
very    weak    brines   ar.   i  anjed    to   trickle   upon   huge  thorn 

hedges  built   op   so  a-   to  receive-   prevailing  dry  winds, 
below  to    catch    the    strengthened 

The  Kara  Boghaz  Golf,  connected  to  the  I  -t  oi 

an    Sea  by  a   passage    9    hi    deep  and    150  yards 
has   an    area  of    more    than    2,000    square    mile-,  and 

although  the  Caspian  ived,  flowing  in  at  the 


rate  of  8  miles  an  hour,  contains    under  I    per  cent.  of  salt, 
it  is  estimated  that  850,000  tons  of   salt  are  daily  deposited 

on  the  bottom  of  the  gulf,  so  great  i^  the  evaporation 

In  cold  regions  salt  is  obtained  from  brine  by  freezing 
out  the  water;  and  it  has  been  proposed  to  obtain  Ball  by 
the  same  system  here,  producing  the  cold  artificially,  hat 
this,  the  author  points  out,  involves  freezing  three  tons  of 
water  for  each  ton  of  salt  obtained.  Most  of  the  salt  made 
in  England  is  from  brine  evaporated  by  direct  heal,  slack 
or  small  coal,  costing  from  5s.  to  6/?.  a  ton,  being  the  fuel 
used.  There  are  many  patented  plans  for  economising 
heat,  mostly  depending  on  the  generation  of  steam  and 
application  of  the  heat  evolved  on  its  condensation,  and  of 
these  the  vacuum  process  is  mentioned  as  one  of  the  inosc 
successful.  One  process  consists  in  lighting  a  mixture  cf 
gas  and  air  under  pressure  in  "  a  small  kind  of  diving- 
bell,  and  all  the  heat  thus  generated  is  communicated  to 
the  brine,  in  which  the  heater  is  immersed."  Steam  pro- 
cesses are  extensively  used  in  America,  and  particulars 
of  these  are  given.  The  universal  presence  of  calcium 
sulphate  in  brines  is  stated  to  interfere  materially  with 
the  vacuum  pan  and  many  other  patented  processes. 
Brine  is  easily  affected,  as  to  the  quality-  or  grain  of  salt 
to  be  obtained  from  it,  by  small  quantities  of  such  sub- 
stances as  soap,  glue,  and  resin,  the  presence  of  which  is 
said  to  "poison"  the  brine.  Even  a  small  fragment  of 
butter  will  change  the  working  of  a  pan,  and  the  author 
states  •'  it  is  the  knowledge  of  these  various  apparently 
trifling  things  that  distinguishes  the  old  saltmaker  from  the 
novice ;  and  the  lack  of  this  knowledge  that  renders  so 
many  patents  useless." 

Bay  Salt,  the  coarsest  variety  manufactured,  is  obtained 
from  brine  brought  nearly  to  boiling,  and  then  allowed  to 
cool  quickly,  thorns  being  laid  over  the  bottom  of  the 
middle  portion  of  the  pan,  and  strings  stretched  across 
from  side  to  side,  on  which  the  cubic  crystals  of  salt  form. 
Next  in  coarseness  is  Fishery  Salt,  which  approaches  most 
nearly  to  solar  salt.  The  brine  is  concentrated  at  a  very 
moderate  temperature,  and  the  salt  crystals  are  given  time 
to  "feed."  The  addition  of  a  small  proportion  of  alum 
tends  to  harden  the  crystals.  Common  Salt,  the  most 
cheaply  made  of  any  kind,  is  usually  made  at  from  170°  to 
190  F.  in  very  long  pans.  Starting  with  saturated  brine, 
the  yield  is  about  2  tons  of  salt  for  each  ton  of  fuel  con- 
sumed. It  is  taken  out  of  the  pan  daily,  every  other  day, 
or  on  the  third  day  for  the  coarser  kind.  It  is  this  salt 
that  is  used  for  alkali-making,  glass  works,  and  agricultural 
purposes.  Fine  and  Coarse  Butter  Salt  are  made  in  open 
boiling  pans,  shorter  than  those  used  for  inferior  kinds. 
Patent  Butter  Salt,  the  finest  variety  made,  is  prepared 
from  brine  kept  boiling  in  circular,  covered  pans,  in  which 
the  brine  is  constantly  agitated  by  mechanical  rakes. 
Butter  salt  is  drawn  out  of  the  pan  and  allowed  to  drain, 
but  if  drained  in  moulds  or  tubs  and  then  stoved,  it  is 
called  Handed  Squares  Stoved.  Or  the  dried  masses 
obtained  are  broken  in  a  mill,  and  the  fragments  put  into 
tacks  or  bags  ;  thi-  salt  is  known  as  Factory-filled  Stove 
Lumps.  For  the  finer  qualities,  the  salt  is  sieved  to  the 
required  degree  of  fineness,  and  i-  frequently  put  up  ia 
j  its,  botth-,  drum-,  and  in  paper  packets. 

In  Belgium,  Holland,  and  Denmark,  rock  salt  is  largely 

imported  to  saturate  weak  brines  for  preparing  the  liner 
kinds   of    -alt.      Brine   i>   al-o   thus  formed  along  the  coasts 

of  Ireland  and  Scotland.  American  brines  are  commonly 
treated  with  quicklime  in  the  reservoirs,  where  the  deposit 
i-  allowed  to  settle.  When  magnesium  and  calcium 
chlorides  are  present  in  objectionable  proportion,  the  salt. 
obtained  is  washed   "in  a   solution  of  saturated  brim- and 

soda." 

For     1898     the     total     -alt     maiiufactu  red     in     the     United 

Kingdom  was   1,924,029  tons,  which  was  less  by  34,000 

toil-  than  the  yield  of  the  preceding  year.—  E.  S. 


'Management  and  Consumption  of  Material  m  the 
Ammonia-Soda  Manufacture.  H.  Schreib.  Cbem.  Zeit. 
18,  1894,  I  in  7     1952 

Tin.  author  compares  the  quantities  of  materials  required 

by  theory  and  those    actually  used    in    the  variou-    pi 
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of  the  ammonia  soda  manufacture,  and  discusses  tbe  possi- 
bilities of  further  improvement.  Some  points  of  importance 
in  the  working  of  the  plant  are  a)  the  same  time  touched 
upon.     (Sec  also  this  Journal,  1890,64     65.) 

Lime  burning.-  The  short-flame  kilns  into  which  fuel 
and  limestone  are  thrown  mixed  together,  are  bo  efficient 
thai  but  minor  improvements  appear  possible  This 
liigb  degree  of  efficiency  is  due  principally __ to  the  fact 
that  all  the  air  serving  for  combustion  is  previously  heated 
by  having  to  pass  through  the  lime  already  burned,  thus 
taking  up  most  of  the  heat  stored  up  in  the  latter.  In  the 
case  of  under-tired  kilns  this  advantage  is  lost.  Moreover, 
a  better  utilisation  of  the  fuel  takes  place  when  burned  in 
close  contact  with  the  pieces  cf  limestone,  than  when 
burned  on  fire-bars,  and  the  excess  of  air  required  for  com 
bustion  is  less.  At  the  same  time  labour  and  repairs  are 
reduced  to  a  minimum.  In  tbe  actual  working  of  these 
kilns,  it  is  possible  to  produce  100  kilos,  of  quicklime 
with  a  consumption  of  15  kilos,  of  coke.  Although  this 
quantity  is  frequently  exceeded,  the  maximum  consumption 
may  be  put  down  as  20  kilos,  per  100  kilos,  of  lime. 

The  amount  of  heat  required  by  theory  for  tbe  production 
of  100  kilos,  of  lime  (=178  kilos.  CaCOs),  allowing  for  the 
loss  sustained  at  the  high  temperature  of  the  escaping  gases 
and  by  radiation,  is  S.'>,120  calories.  This  figure  is  arrived  at 
as  the  sum  of  the  following  items : — 

Cal. 

Decomposition  of  17s  kilos.  CaCO:(  77,250 

Loss  of  heat  in  escaping  pases  (150   C.) 2,670 

Radiation  of  the  kiln  m  square  metres  surface  per 

h< Mir.  at  300 cal.  per  hour  ami  square  metre) 4.2imi 

Loss  of  heat  in  lime  drawn 1,000 

85.120 

Assuming  the  coke  used,  to  possess  a  fuel  value  of  7,700 
cal.,  and  allowing  for  a  loss  of  heat  of  10  per  cent,  in  the 
escaping  gases  and  through  incomplete  combustion,  1 3 •  1 
kilos,  of  coke  would  be  necessary  to  produce  the  8  j,120  cal. 
required  by  theory. 

The  percentage  of  calcium  carbonate  in  limestone  being 
variable  (92  —98  per  cent.),  the  amount  of  fuel  required  for 
calcinatiou  varies  proportionately.  Thus,  a  limestone  con- 
taining 9G  per  cent,  of  carbonate,  3  per  cent,  of  silicates, 
iron,  &c,  and  1  per  cent,  of  moisture,  and  furnishing  a 
burnt  lime  of  94  per  cent.  Cat),  1  per  cent.  CaC03,  and 
3  per  cent,  of  impurities,  would  require  80,882  calories, 
namely  :  — 

Cal. 

For  decomposition  of  ms  kilos,  of  CaCO:i 71,912 

For  evaporation  of  1  '7  kilos,  of  water 1,100 

Loss  of  heat 7370 

80382 

To  produce  these  would  need  12-4  kilos,  of  coke,  a  quan- 
tity which  may  be  taken  as  the  theoretical  average  for  100 
kilos,  of  lime.  This  approaches  the  amount  used  in 
practical  working  (15  kilos.)  so  closely  that  no  further 
economy  appears  lfkely  to  be  effected.  The  greater  impor- 
tance, moreover,  must  be  attached  not  so  much  to  the  direct 
saving  of  fuel  as  to  ths  attainment  of  a  perfect  combustion 
and  tbe  consequent  high  percentage  of  carbonic  acid  in  the 
gases. 

In  the  ordinary  method  of  lime-burning  the  amount  of 
carbonic  acid  in  the  kiln  gases  does  not  exceed  33  per  cent, 
vol.  The  methods  which  have  been  proposed  for  obtaining 
a  richer  gas,  and  which  are  founded  on  the  employment  of 
superheated  steam,  or  on  the  use  of  independently  and 
externally  heated  chambers  for  containing  the  limestone 
(thus  preventing  the  carbonic  acid  from  the  latter  getting 
diluted  with  the  combustion  gases),  do  not  appear  to  have 
met  with  any  practical  success. 

Absorption  of  the  Carbonie  Acid. — The  chief  progress 
made  in  this  direction  in  recent  years  is  due  to  the  use  of 
solutions  of  the  proper  degree  of  concentration  and  the  con- 
sequent working  of  the  plant  to  the  full  extent  of  its 
capacity.  The  management  of  the  absorbing  process 
influences  in  a  great  measure  the  entire  process  of  manufac- 
ture.    In  the  case  of  the  solutions  used  being  too  weak,  the 


bicarbonate  requires  a  comparatively  longer  time  to  separate 

out,  the  apparatus  i-.  not  fully  utilised,  and  more  power  is 
required  for  pumping  the  gases  through  the  necessarily 
higher  column  of  liquid.  At  the  same  time  the  distillation 
of  the  ammonia  is  influenced  disadvantageonsly,  owing  to 

tbe  larger  quantity  of   liquor   having  to    be  heated,  and  also 

to  the  greater  loss  of  ammonia  in  the  liquor.  Intbeci 
of  tin  waste  liquors  being  evaporated  for  further  utilisation, 
another  loss  would  result  from  the  same  cause.  The 
amount  of  bicarbonate  precipitated  from  the  liquor  is 
dependent  both  on  the  quantity  of  ammonia  and  of  salt 
contained  in  the  latter.  This  ia  shown  by  experiments  on 
the  small  scale,  giving  the  following  results  : — 


Solution  lived. 

Quantity  in  Grms.  per  Litre. 

yield  ofNa/JO, 
iii  (inns.  |»  r  Litre. 

XII. 

NaCl 

■u 

296 

90 

48 

289 

115 

06 

273 

116 

89 

258 

108 

In  working  on  a  large  scale  the  results  arc  very  similar. 
The  saturation  of  brine  containing  a  high  percentage  of 
ammonia  (7-5  per  cent.  =  75  kilos,  per  cubic  metre)  is  a 
matter  of  some  difficulty,  especially  in  the  case  of  columns 
or  towers  being  used.  This  fact,  which  formerly  led  to  the 
exclusion  of  strong  liquors,  was  in  a  large  measure  due  to 
the  neglect  of  analytical  checking,  the  dilution  of  the  brine 
by  the  aqueous  vapour  accompanying  the  ammonia  being 
disregarded,  with  consequent  bad  results. 

The  absorption  of  the  carbonic  acid  takes  place  either  in 
columns  or  plain  cylindrical  vessels.  The  employment  of 
columns  frequently  gives  rise  to  obstructions  either  by  the 
deposition  of  ammonium  sesquicarbouate  in  the  gas-con- 
ducting pipes,  or  by  incrustation  in  consequence  of  the 
separation  of  sodium  bicarbonate  as  a  solid  mud  in  places 
where  the  agitation  of  the  liquor  is  not  sufficiently  vigorous. 
Especially  during  stoppages  of  the  process  this  is  apt  to 
take  place, and  sometimes  the  entire  contents  of  the  column, 
more  particularly  in  the  lower  portion,  are  converted  into 
a  crjstalline  mass. 

The  segments  of  the  ordinary  form  of  column  invariably 
have   a  flat    horizontal  bottom   (Fig.    1).     The  gases    rise 

Fig  1. 
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through  the  central  tube  a,  and,  on  striking  against  the  cap 
K,  are  deflected  and  made  to  pass  through  the  liquor  in  the 
direction  of  the  arrows.  Thorough  agitation  is  obtained  as 
lung  as  the  quantity  of  gas  is  iri  the  right  proportion  to  the 
dimensions  of  the  column.  If,  however,  the  diameter  of  the 
latter  be  too  great  a  sediment  forms  (as  indicated  by  the 
shading  in  Fig.  1),  which  may  cause  trouble  if  too  bulky  to 
be  removed  again  by  a  stronger  current  of  ga-. 

In  another  type  of  column   (Fig.  2)  the  central  tube  is 
replaced  by  a  number  of  smaller  tubes.     This  construction, 

Fig.  2. 


although  apparently  more  correct  from  a  theoretical  point 
of  view,  likewise  does  not  prevent  the  formation  of  sediment, 
which,  takiDg  place  gradually  ultimately  leads  to  entire 
obstruction.  In  some  columns  the  bottom  of  the  segments 
i-  -imply  perforated  (Fig.  3).  The  pressure  of  the  gas 
passing  through  the   perforations   keeps   the   liquor  on  the 


f 

','-'-•'' 

column  consists  in  the  line  division  of  the  gases  during 
i h>ir  passage  through  the  liquor.  The  perforations  arc, 
however,  liable  to  become  clogged,  and  the  working  of  the 
apparatus  is  somewhat  difficult,  owing  to  the  necessity  of 
avoiding  variation  in  the  pressure  of  the  gases. 

If  pots  or  boilers  be  used  in  the  place  of  columns,  these 

should  be  provided  with  a  conical  bottom  (  Fig.  4,6)    where 
bv  the  accumulations  of  bicarbonate,  which  are  liable  to  take 

place  in  flat-bottomed  vessels  (Fig.  4  a),  are  avoided.  A 
column  embodying  the  same  principle  is  shown  in  Fig.  ■")• 

Fig.  1. 


g  it  to  d<  -•■  I'd    through  the   ov<  rflon 
When   the   apparatus   i-    stopped    all    the    liquor 

•  the  bottom      I  of   tin-    form    of 


Fiji-  5- 


The  segments  of  this  consist  in  reality  of  conical  vessels  of 
comparatively  large  capacity. 

Although  theoretically  the  most  correct  of  all  apparatus 
for  the  absorption  of  the  carbonic  acid,  the  column  yet 
possesses  the  drawback  of  being  liable  to  become  obstructed 
and  of  favouring  the  production  of  finely  crystalline  almost 
muddy  bicarbonate.  The  former  disadvantage  can  to  a 
considerable  extent  be  overcome  by  avoiding  interruption 
of  the  gas  current  by  the  use  of  well-constructed  air-pumps 
and  by  having  rescrxe  pumps.  The  formation  of  muddy 
bicarbonate  is  a  more  serious  difficulty,  and  is  due  chiefly  to 
its  rapid  separation  in  the  small  volume  of  liquor  contained 
in  the  single  -c  gments.  Hence  the  superiority  of  the  column, 
Fig.  5,  in  which,  owing  to  the  greater  cubical  contents  (up  to 
i  <ubic  metre-)  of  the  segments,  precipitation  take-  place 
-lower  and  therefore  yields  a  coarser  bicarbonate.  This  is 
necessary  for  the  purpose  of  avoiding  lo-s  in  the  subsequent 
operation  of  washing. 

The  experience  gained   in  actual  working  seem-  to  show 

that  a  combination  of  boiler-shaped  vessels  with  a  column 

g,   6)   i-  the  best  plan   to  adopt.     In  the  column    the 

ammoniacal  brine  is  saturated  sufficii  ntly  to  produce  normal 

Fig  ■ 


\   c 
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ammonium  carbonate,  whilst  in  the  Teasels  tin-  farther 
conversion  into  bicarbonate  and  the  precipitation  of  the 
sodium  bicarbonate  are  carried  out.    'J  he  utilisation  of  the 

Carbonic  acid   in  this  plant  Cfin  be  as  complete  as  in  a  single 

column.  The  latter,  however,  is  less  expensive,  and  the 
pressure  it  opposes  to  the  air-pnmps  somewhat  less  than 
that  of  the  former.     For  a  production  of  10,000  kilos,  of 

soda  in  2-1  hours  a  column  of  15  Begments  would  he 
necessary,  each  with  a  height  <>t'  4u  cm.,  or  6  metres  for 

the  total  height  of  the  column  of  liquid.  In  the  combined 
system  of  three  vessels  (each  .'{  metres)  and  a  small 
column  of  l()  segments  of  -t*  centimetres  each,  the  total 
height  of  the  column  of  liquid  amounts  to  11  metres. 
Taking  the  average  specific  gravity  of  the  liquors  at  I- 18, 
the  pressure  in  the  column  would  be  1  •  7  atmospheres,  that 
in  the  combination  system  2*3  atmospheres.  This  difference 
of  the  pressure  is  not  a  matter  of  great  moment,  as  tin- 
saving  of  coal  resulting  from  its  reduction  would  not  be 
very  considerable. 

The  calculation  of  the  quantities  of  materials  required  for 
the  precipitation  of  the  bicarbonate  gives  the  following 
results: — 10,000  kilos,  of  soda  require  1,150  kilos,  of 
carbonic  acid,  and  the  same  quantity  is  necessary  for  the 
corresponding  amount  of  sodium  bicarbonate,  making  in 
all  8,300  kilos.  One  half  of  this  is  constantly  being 
recovered  from  the  bicarbonate  by  the  calcining  process. 
Taking  the  unavoidable  loss  at  the  outside  figure  of  12  per 
cent.,  the  lime  furnace  would  have  to  furnish  5,150  kilos. 


ammonia.  In  working  on  a  comparatively  small  scale  it  is* 
preferable  to  use  three  or  four  vessels  in  combination  with 
a  column.  In  the  latter,  merely  the  ammonium  carbonate 
is  expelled,  while  the  ammonium  chloride  is  decomposed  in 

the  vessels. 

Seducing  the  production  of  mother-liquor  to  a  minimum, 
the  amount  of  steam  required  for  10,000  kilos,  of  soda  in 
2 1  hours  is  as  follows  : — 

For  heating  61  cubic  metres  of  mother-liquor        <':d. 

from  about  l."<   to  120  0400,060 

I  or  heating  20  cubic  metres  of  milk  of  lime 

from  aboul  50    to  120  1,830,000 

For  decomposing  and  distilling  2,400  kilos,  of 

ammonium  bicai  I  onate  <  1  kiln.  =  263  cal.)  •  630,000 
Por  distilling 3,200 kilos,  of  ammonia  (\  kilo. 

=  570  cal.  I 1,82 1,000 

Radiation,  500  square  metres  at  650  cal.  per 
metre  and  hour 7,800,000 

Total I7,osi,ooo 

To  be  deducted  from  this  sum  for  heal  Rene- 
rated  in  the  reaction  2NH,C1  +  Ca(OH)2  = 
2NH|OH  r  CaCli  (80 Cal.  for  each  molecule 
ef  CaCla  or  31  cal.  for  each  kdo.  of  soda)  for 
lu,00o  kilos,  of  soda   310,000 

17374,000 


of  carbonic  acid,  or  9,000  cubic  metres  of  gases  (at  15°  and 
760  millimetres  pressure)  containing  32  per  cent.  vol.  C02. 
The  production  of  this  quantity  requires  7,600  kilos,  of 
limestone  and  570  kilos,  of  coke.  More  lime  must,  how- 
ever, be  burned  to  get  a  sufficient  quantity  for  the 
decomposition  of  the  ammonium  chloride.  For  aspirating 
the  necessary  900  cubic  metres  of  kiln-gases  at  the  rate  of 
6  "25  cubic  metres  per  minute  and  forcing  them  through  the 
liquor  at  a  pressure  of  2*2  atmospheres  15  units  of  horse- 
power are  required,  but  in  actual  working  8  cubic  metres 
of  gases  per  minute  must  be  allowed  for,  raising  the  number 
of  units  of  horse-power  required  by  the  pump  to  20. 

The  gas  resulting  from  the  calcination  of  the  bicarbonate 
contains  50  per  cent.  vol.  C02,  and  would  furnish  4,540 
cubic  metres  at  this  percentage.  For  moving  this  volume 
at  the  rate  of  4  cubic  metres  per  minute  a  12-horse-power 
compressor  is  needed. 

In  the  saturating  process  with  carbonic  acid,  70  per  cent, 
of  the  total  amount  of  sodium  chloride  may  be  precipitated 
as  bicarbonate,  if  the  liquor  used  contain  270  kilos.  NaCl 
and  75  kilos.  NH3  per  cubic  metre.  The  70  per  cent, 
represent  171  kilos,  of  soda,  5  per  cent,  of  which  are  lost 
in  washing  the  bicarbonate,  leaving  160  kilos,  as  the  actual 
yield  of  soda  per  cubic  metre  of  ammoniacal  brine. 
100  kilos,  therefore  required  62  cubic  metres  of  ammoniacal 
brine  or  170  kilos,  of  salt. 

The  above  figures,  which  show  a  better  result  than  that 
generally  obtained  in  practice,  may  be  taken  as  the  limit 
it  is  possible  to  reach  by  the  method  now  universally 
adopted.  Whether,  by  a  change  of  the  principles  of  the 
present  methods,  the  result  may  be  further  improved  it  is 
scarcely  possible  to  say.  The  alcohol  method  of  de 
Grousillier  and  the  use  of  solid  ammonium  bicarbonate 
proposed  by  Schlosing  have  not  been  adopted  on  the  large 
scale.  What  certainly  would  be  an  improvement,  is  the 
employment  of  cheap  high-percentage  carbonic  acid.  This 
in  some  places  is  furnished  by  natural  springs,  and  would 
place  the  soda  manufacture  upon  a  very  favourable  footing 
provided  there  be  no  difficulty  in  obtaining  the  other  raw 
materials  cheaply. 

Distillation  of  the  Ammonia. — The  advantageous  manage- 
ment of  this  process  greatly  depends  on  the  manner  in 
which  the  absorbing  process  is  conducted.  The  less  the 
quantity  of  mother-liquor  the  less  also  will  be  the  consump- 
tion of  heat  and  the  size  of  the  necessary  apparatus.  The 
latter  may  consist  either  of  columns  or  of  boilers,  the  former 
being  the  most  suitable  for  the  purpose.  Owing  to  the 
vigorous  boiling  of  the  liquor  in  the  column,  more  especially 
in  its  lower  compartments,  the  ammonia  is  expelled  com- 
pletely and  speedily.  The  addition  of  the  lime  must  be 
carefully  controlled,  both  to  avoid  loss  of  lime  and  loss  of 


Taking  kilo,  of  steam  to  give  500  cal.,  that  required  for 
the  above  quantity  amounts  to  34,750  kilos.  With  careful 
firing  80  per  cent,  of  the  fuel  value  of  good  coal  (7,J00  cal. 
per  kilo.)  may  be  utilised,  generating  for  1  kilo,  of  coal, 
from  feed  water  heated  to  90°,  10  ■  5  kilos,  of  steam  at 
6  atmospheres  pressure.  For  34,750  kilos,  of  steam  3,310 
kilos,  of  coal  would  therefore  be  consumed.  This  figure 
represents  the  minimum  consumption  of  coal  for  regenera- 
ting the  ammonia  used  in  the  production  of  10,000  kilos,  of 
soda.  An  economy  in  the  consumption  of  steam  might  be 
effected  by  using  solid  lime  instead  of  milk  of  lime  or  by 
distilling  in  a  vacuum.  The  latter  method  is  already  being 
practised,  but  is  said  to  save  only  about  5  per  cent,  of  the 
heat  usually  required,  the  vacuum  being  maintained  only  in 
the  last  portion  of  the  distilling  apparatus.  There  can, 
however,  be  but  little  doubt  as  to  the  possibility  of  produc- 
ing a  vacuum  in  the  entire  apparatus,  and  thus  keeping  the 
liquor  at  a  temperature  below  70°.  The  arrangement  of  the 
plant  might  be  analogous  to  that  serving  for  evaporation  in 
the  sugar  manufacture.  The  calculation  of  the  amount  of 
heat  required  for  distillation  with  a  vacuum  gives  the 
following  figures  :  — 

Mother-liquor  =  61  cubic  metres  to  be  heated  Cal. 

from  15°  to  70° .3,300,000 

Milk  of  lime  =  20  cubic  metres  to  be  heated 

from  50°  to  70°    400,000 

XH4HC03  =  2,400  kilos 550, > 

NHS  =  3,200  kilos 1,720,000 

Radiation  =  500  square  metres  at  350  cal.  per 

hour 4,200,000 

Total 10,170,000 


This  corresponds  to  a  consumption  of  1,950  kilos,  of 
coal. 

Of  the  various  methods  of  using  the  steam  necessary  for 
working  the  process,  that  consisting  in  the  employment  of 
direct  steam  for  the  engines  and  of  the  waste  steam  from 
the  latter  for  the  distillation,  is  the  most  economical  and 
most  generally  used,  although  not  in  every  respect  the  most 
agreeable.  A  comparison  of  the  power  required  for  the 
various  engines  and  machines  used  in  the  ammonia-soda 
manufacture  gives  the  following  figures  :  — 

H.v. 

1.  The   compressor   for   the    kiln    gases,    drawing 

8  cubic    metres    per    hour    and    forcing  them 
against  a  pressure  of  2"2  atmospheres  20 

2.  The  compressor  for  the  carbonic  acid  from  the 

bicarbonate    roasters,    4    cubic  metres  of    gas 
against  2 '  5  atmospheres  pressure 12 

3.  Vacuum  pump  for  the  filters  4 

4.  AVater  pump 6 

5.  Various  small  pumps  for  brine,  milk  of  lime,  &c. .      2 
i>.  Engine  fcr  the  Thelen  furnace 4 

7.  Limestone  and  coke  elevator 2 

8.  Various  elevators 1 

9.  Mill 6 

10.  Friction  in  transmission 13 

Total...-. 70 
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In  case  of  the  waste  steam  from  the  engines  being  used 
for  distilling,  and  the  pressure  of  2*6  atmospheres,  to  be 
overcome  in  the  Stills,  being  allowed  for,  2 }  kilos,  of  coal 
per  hour  are  consumed  for  each  horse-power  or  3,7K()  kilos, 
for  70  horse-power  in  21  hours.  This  quantity  being  more 
than  is  required  for  the  distillation,  a  reduction  in  the  quantity 
of  coal  used  to  .'5,500  kilos,  is  effected  by  only  using  60  horse- 
power for  distillation,  and  letting  the  waste  steam,  repre- 
senting the  remainder,  escape  into  the  atmosphere,  or  by 
employing  a  condensing  engine  of  proportionate  power. 

The  amount  of  coal  required  iii  working  with  the  employ- 
ment of  a  vacuum  is,  for  the  10,170,000  cal.,  or  the  20,340 
kilos,  of  steam,  which  must  be  generated,  1,950  kilos. 
The  engines  require  about  1  ■  1  kilos,  of  coal  per  hour  and 
horse-power,  or  altogether,  in  24  hours,  1,840  kilos.  The 
heat  represented  by  the  remaining  110  kilos,  of  coal 
would  then  have  to  be  supplied  by  steam  direct  from  the 
boilera. 

The  calcination  of  the  Bicarbonate. — 17,630  cal.  are 
needed  for  decomposing  100  kilos,  of  bicarbonate.  In  order 
to  obtain  100  kilos,  of  sodium  carbonate  212  kilos,  of  moist 
bicarbonate  containing  25  per  cent,  of  wate*  must  be 
calcined.     The  amount  of  heat  necessary  is — 

Cal. 

For  159  kilos.  XaHCOj  at  176  cal 2«.000 

For53        „      H*OatU10cal 33,920 


61,920 


to  which  must  be  added  about  200  cal.  for  heating  the 
gases  to  105°  and  12,000  cal.  for  radiation,  bringing  the 
total  up  to  7,600  cal.  for  100  kilos,  of  soda.  In  well-con- 
structed roasting  apparatus  70  per  cent,  of  the  fuel  value  of 
the  coal  consumed  are  utilised  (5,200  cal.  per  kilo.).  The 
quantity  of  coal  necessary  for  100  kilos,  of  soda,  is  therefore 
14-5  kilos. 

Summary  of  Results. — The  figures  given  above  are  not 
reached  in  actual  working,  and  the  results  obtained  in 
different  works  vary  greatly.  A  comparison  of  the  calculated 
figures  with  the  best  obtained  in  practice  is  given  in  the 
following  table  : — 


Calculated. 


Practice. 


Coke,  per  100  kilos,  of  limeskmi 
Limestone  per  100  kilos,  of  soda 
Quicklime  „  „ 

Salt  „ 

Coal 


Kilos. 
6*5 

120 

60 

170 
50 

0  •-:, 


Kilos. 
8 

170 

86 

100 

90 
0-75 


Ammonium  sulphite,  per  100 kilos. of 
soda. 

(.'nine  Metres.    Cubic  Metres, 
lime  furnace  gas  per  100  kilos,  of  soda  Ml  no 


Ammoniacal  brine           „           „ 
Waste  liquor  from  the  distillation  . .. 
of  horse-power 


0*68 

120 
0-7 


0*82 
170 
11 


'11.'  deviation  of  the  figures,  representing  the  results 
obtained  in  practice  from  those  calculated,  would  probahlv 
be  avoided  by  the  use  of  a  more  perfect  plant,  and  by  the 
exercise  of  are   in    the  management   of   the  same. 

The  difference  iL.  especially  marked  in  the  absorbing  or 
earbonating  ptt  '1  he  calculated  results  arc  baaed  on  the 

unption  of  a  bigb  rateol  conversion  of  the  -alt  into  bicar- 
bonate and  a  bigb  degree  of  utilisation  of  the  carbonic  acid 
in  the  rich  f  ornai  I  cou '  the  low  number 

nits  of  horse -power  and  the  small  consumption  of  coal. 
1  he  efficiency  of  the  nteam-pr  >ducing  plant  ia  another  factor 

of  importance  in  this  r<  pect.  A  utilisation  of  80  percent. 
of  the    fuel     value  of    the    COal     it    readily    attainable,    but 

.'   reached.    There   ii  also  no  difficulty  in 
snog  the  feed  iratei  to  90°  by  utilising  the  heat  of  the 

i    from  the  distillation  and  that  of  the  v..,   i. 
liqnc 


The  following  table  gives  a  comparison  of  the  actual  with 

the    calculated  cost  of  production  of  100  kilos,  of  soda  of 
98  to  100  per  cent.:— 

Calculated  (Just. 

M. 

Bait,  170  kilos., at  M.  0'40  per  mo  kilos (res 

Li stone,  L20  kilos.,  at,  M.  0*20  per  100 kilos 0*24 

Coke,  8  kilos.,  at  M.  1'80  per  100  kilos 0'15 

Coal,  .-JO  kilos.,  at  M.  1*80  per  100  kilos O'flS 

Ammonium  sulphate,  ,'  kilo.,  at  iVI.  28  per  100  kilns 0'21 

Labour  and  supervision O'70 

Repairs 0"40 

Various  expenses 0'80 

Interest  on  capital 0*90 

Cost  of  administration 0"60 

Package 0"  15 

4*88 

Actual  Cost. 

M. 

Salt,  190  kilos.,  at  M.  0'40  per  100  kilos 0"7<; 

Limestone,  170  kilos.,  at  M.  0"20  per  100  kilos 0*84 

Coke,  1 I  kilos.,  at  M.  V80  per  100  kilos 0"25 

Coal,  90  kilos.,  at  M.  1"30  per  100  kilos 117 

Ammonium  sulphate,  J  kilo.,  at  M.  28"0  per  100  kilos.  0#21 

Labour  and  supervision 0*80 

Repairs 0'40 

Various  expenses 0"30 

Interest  on  capital 0"90 

Cost  of  administration 0*5O 

Package 0'15 


5-78 


These  figures  are  based  on  medium  prices  for  the 
materials,  some  works  deriving  part  of  the  latter  from 
their  own  mines,  quarries,  and  brine  wells,  and  being  so 
fortunately  situated  financially  as  not  to  be  obliged  to  take 
into  account  the  interest  on  the  invested  capital,  may  be  able 
to  produce  more  cheaply,  but  even  in  that  case  the  cost  will 
always  be  somewhere  near  M.  4 '50  per  100  kilos. 

Utilisation  of  the  Residues. — Little  reliable  information 
can  be  given  on  the  profitableness  of  the  production  of 
chlorine  from  the  waste  liquors  of  the  ammonia-soda  process. 
Of  the  methods  proposed  for  the  recovery  of  the  chlorine, 
either  as  such  or  as  hydrochloric  acid,  those  founded  on  the 
decomposition  of  magnesium  chloride  have  most  chance  of 
success.  Theory  admits  of  the  advantageous  working  of 
the  decomposing  process  as  regards  the  consumption  of  heat 
and  power.  There  are,  however,  difficulties  which  have  so 
far  prevented  the  general  adoption  of  the  processes  in  question. 
These  are  :  incomplete  decomposition  and  consequent  loss 
of  work  and  material,  great  wear  of  the  plant  employed, 
insufficient  development  of  the  mechanical  part  of  the 
process  (which  entails  the  treatment  of  tenacious  semi-fluid 
or  caking  products),  and  the  high  cost  of  producing  solid 
magnesium  chloride,  l'echiney's  method  of  decomposing 
the  magnesium  chloride  is  said  to  have  stood  the  practical 
test  at  the  sodn  works  at  Salindres  and  at  Sczcakowa.  In 
view  of  these  reports  it  is  difficult  to  account  for  the  fact 
that  this  chlorine  process  has  been  given  up  again  at  the 
Stassfurt  works,  which  have  a  cheaper  magnesium  chloride 
at  their  disposal  than  that  which  can  be  obtained  from 
calcium  chloride. 

In  Mood's  method  the  distillation  of  the  ammonium 
chloride  for  the  recovery  of  the  ammonia  is  dispensed  with. 
Tic  ammonium  chloride  is  fust  separated  iii  a  dry  form  and 
then  as  vapour  passed  over  heated  magnesia,  the  magnesium 

chloride  formed  being  subsequently  decomposed    with  the 

liberation  Of  chlorine.  The  separation  of  the  ammonium 
chloride  from  the  liquors  in  Mond's  prOCOSS    has    frequently 

been  incorrectly  Interpreted,     it  is  generally  accepted  that 

the  cooling  alone  is  siillicient  for  the  purpose  of  accomplish- 
ing this  separation,  whereas  in  reality  an  actual  displace- 
ment of  the  ammonium  chloride  by  .sodium  chloride  takes 
place,  the  precipitation  of  the  former  being  assisted  by 
passing  ammonia  through  the  liquor  and  by  cooling  to  i  l  . 
The  liquor  filtered  off  from  I  beprecipitated  ammonium  chloride 
contains  about  *'.  per  cent,  of  ammonium  chloride  besides  23 
pei  cent,  of  salt,  and  can  be  used  o'.er  again  in  the  earbonating 
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process  The  saving  effected  in  this  method,  owing  to  its 
dispensing  with  the  evaporation  of  notations  and  the  distil- 
lation of  large  quantities  of  liquor,  is  evident.  The  difficulties 
connected  with  it  seem  to  be  in  the  construction  of  appa- 
ratus capable  <>l'  resisting  the  wear  and  tear  in  working. 
Nothing  definite  is  known  as  to  the  actual  cost  of  producing 
bleaching  powder  by  this  method. 

The  Present  Position  of  the  Ammonia-Soda  Industry. — 
In  spite  of  the  views  expressed  to  the  contrary,  the  Soda 
Syndicate. formed  in  1*91  is  still  in  existence  and  promises 
fair  to  last  even  though  a  number  of  independent  new  works 
should  he  built  besides  the  one  already  erected  at  Heerdt. 
The  outcry  on  the  part  of  consumers  against  the  high  prices 
maintained  by  the  Syndicate  needs  no  comment.  A  fact 
worth  mentioning  is  the  success  of  the  Soda  Syndicate  in 
the  attempt  to  force  the  German  Salt  Syndicate  toa  promise 
of  refusing  to  supply  with  salt  any  newly-founded  soda-works 
outside  the  ring.  This  has  made  the  erection  of  new  works 
impossible  in  many-  places  otherwise  well  suited  for  the 
purpose.  Although  there  may  still  be  localities  enough  in 
Germany  where  soda-works  might  be  erected,  this  is  not 
likely  to  take  p'ace  now  the  consumer  has  become  accustomed 
to  the  high  prices. 

To  what  extent  the  much-talked- of  electrolytic  process  of 
making  soda  is  likely  to  compete  with  the  ammonia-soda 
manufacture  is  at  present  merely  a  matter  of  conjecture. 
Even  if  the  truth  of  the  reports  circulated  by  the  daily  press, 
as  to  the  danger  arising  to!  the  ammonia  soda  works  from  the 
electrolytic  process  could  be  proved,  there  would  remain  for 
the  manufacturers  of  soda  by  the  latter  method  the  difficulty 
of  disposing  of  the  large  quantity  of  bleaching  powder 
simultaneously  produced.  The  use  of  this  product,  owing 
to  the  probable  adoption  of  the  electrolytic  bleaching 
■process  in  the  manufacture  of  paper,  textile  fabrics,  etc.,  is, 
however,  likely  to  decrease  rather  than  to  increase.  Taking 
all  circumstances  together,  it  seems  to  the  author  safe  to 
predict  that  the  ammonia-soda  manufacture  will  hold  its 
own  for  many  years  to  come. — F.  M. 


Report  in  tlic  name  of  the  Comite  des  Arts  chimiques  upon 
Kessler's  New  Apparatus  for  the  Concentration  of 
Sulphuric  Acid.  Aime  Girard.  Bull.  Soc.  d'encourage- 
ment  pour  l'lndustrie  Nationale,  1894,  588 — 594. 

Sulphuric  acid  of  high  strengths,  containing  from  94  per 
cent,  to  as  much  as  99  -5  per  cent,  of  monohydrated  acid, 
can  only  be  made  at  a  considerable  cost  by  the  usual 
methods  of  concentration,  in  platinum  vessels,  owing  to 
corrosion  of  the  platinum,  and  in  glass  vessels  owing  to 
frequent  breakage  of  the  vessels  caused  by  the  "  bumping  " 
of  the  boiling  acid.  Scheurer  Kestner  states  that  in  concen- 
trating a  ton  of  acid  to  94  per  cent,  in  platinum,  1  grm.  of 
platinum  is  dissolved  ;  in  concentrating  to  98  per  cent., 
6  or  7  grms.  are  dissolved  ;  whilst  in  concentrating  to  99  •  5 
per  cent,  the  loss  of  platinum  rises  to  9  grms.  per  ton  of  acid. 
This  loss  is  calculated  as  being  equal  to  one  of  "  1  fr.  44 
ner  100  kilos,  of  acid  concentrated."  Kessler's  apparatus, 
which  is  described  aud  figured  in  this  Journal,  1892,434, 
effects  the  concentration  of  acid  from  52°  B.  to  66°  B.  by  the 
application  of  a  new  principle  in  the  concentration  of  acid, 
viz.,  the  application  of  heat  to  the  surface  of  the  acid  instead 
of  to  the  bottom  or  sides  of  the  vessel  containing  it.  His 
apparatus,  speaking  generally,  consists  of  a  trough  divided 
into  compartments,  and  called  the  "  saturator,"  which  is  made 
of  siliceous  material  not  attacked  by  concentrated  acid,  such 
as  volvic  lava,  sandstone,  or  certain  kinds  of  stoneware, 
and  a  tower,  called  the  "  recuperator,"  above  the  trough, 
and  containing  a  scries  of  four  or  five  horizontal  perforated 
shelves  or  "plateaux,"  the  lower  two  or  three  made  of 
similar  acid-resisting  material,  and  the  upper  two  made  of 
lead.  There  is,  further,  a  condenser  attached,  filled  with 
coke.  The  weak  acid  enters  the  apparatus  at  the  top  of 
the  recuperator  and  passes  downwards  from  shelf  to  shelf, 
finally  entering  the  saturator,  which  it  leaves  as  concen- 
trated acid.  A  coke  furnace  discharges  its  hot  products  of 
combustion  over  the  surface  of  the  acid  in  the  saturator 
and  these  gases  then  pass  upwards  through  the  recuperator, 
meeting  the  descending  drops  of  acid  and  carrying  away  the 
water-vapour  from  the  acid.     The  small  quantity  of  acid 


carried  onwards  with  the  gases,  is  finally  removed  bv 
traversing  the  condenser  filled  with  coke,  and  all  that 
leaves  the  condenser  is  almost  pure  water-vapour.  A  steam 
aspirator  is  used  for  drawing  the  hot  gases  from  the  furnace 
through  the  whole  system.  For  a  production  of  5,000  kilos. 
of  concentrated  acid  per  day,  the  dimensions  of  the 
Baturator  are  2  to  8  metres  long,  by  l-7o  metres  wide,  bv 
0-f;u  metre  high,  and  the  superimposed  recuperator  is 
1  metre  high  by  1  metre  square  in  cross  section.  The  coke- 
condenser  has  a  capacity  of  3  cubic  metres  per  1,000  kilos. 
of  acid  concentrated  per  24  hours.  The  coke  is  broken  to 
the  size  of  grains  of  rice. 

The  gases  entering  the  saturator  have  a  temperature  of 
about  500°  C,  and  become  cooled  to  about  200°  C.  before 
they  enter  the  recuperator,  and  on  leaving  this  they  have 
cooled  to  from  70"— 80  ( '.  at  whicli  temperature  they 
enter  the  coke-condenser. 

The  reporter  arrives  at  the  following  conclusions: — 

Kessler's  apparatus  of  the  dimensions  given  above  will 
produce  5,000  kilos,  of  acid  of  6C'J  H.  (containing  96  to  98 
per  cent,  monohydrated  acid)  per  24  hours. 

An  alembic  of  platinum  for  concentrating  this  quantity 
would  cost  30,000  frs. ;  Kessler's  apparatus  costs  3,000  frs. 

The  consumption  of  fuel  by  the  older  process  is  about 
25  to  28  kilos,  per  1,000  kilos,  of  acid  ;  by  the  new  process 
it  does  not  exceed  16  to  17  kilos.  (11  kilos,  of  coke  for  the 
furnace,  and  5  to  C  kilos,  of  coal  for  the  steam  aspirator). 

The  cost  of  platinum  dissolved  in  concentrating  is  of 
course  saved. 

The  acid  is  pure  ;  the  sulphurous  acid  from  the  com- 
bustion of  the  coke  removes  all  nitrous  compounds. 

In  the  two  years  since  its  invention,  seven  pieces  of 
apparatus  have  been  erected,  besides  two  in  the  inventor's 
works  at  Clermont-Ferrand.  Of  these  seven,  two  have  been 
put  up  at  St.  Denis,  near  Paris  ;  one  at  Lille,  in  Kuhlmann's 
works  ;  one  at  the  Maletra  works,  near  Rouen  ;  one  in  the 
Hoechst  works  of  Messrs.  Meister,  Lucius,  and  Bruning  ; 
and  another  at  Wulfing  and  Co.'s  works  at  Elberfeld;  and 
the  seventh  in  France,  at  the  Puiseaux  works  (Loiret), — 
in  every  case  with  complete  success. —  II.  S.  P. 


The  Chromate  Industry  in  Russia.     N.  P.  Wahlberg. 
Zap.  imp.  russk.  tcchn.  obszcz.  1094,28,   1. 

As  there  is  little  demand  for  potassium  sulphate  in  Russia, 
the  author  has  endeavoured  to  utilise  this  by-product, 
obtained  in  the  manufacture  of  chromates  from  chrome-iron 
ore,  to  replace  a  part  of  the  potassium  carbonate  generally 
used  in  this  process.  A  mixture  of  about  3  parts  of  chrome- 
iron  ore,  4  •  5  parts  chalk  (or  lime),  1  ■  5  parts  potash,  and  1  ■  5 
parts  crude  potassium  sulphate,  are  roasted  in  a  reverbera- 
tory  furnace,  and  the  product  treated  with  water  whilst 
still  red  hot.  The  potassium  sulphate  does  not  take  part  in 
the  reaction  caused  by  the  ignition,  but  if  it  be  added  after- 
wards it  is  impossible  to  obtain  such  an  intimate  mixture, 
aud  such  subsequent  admixture  would  also  cool  the  product 
too  much.  The  ignited  product  contains  an  intimate 
mixture  of  potassium  and  calcium  chromate  and  unchanged 
potassium  sulphate,  and  when  the  water  is  added,  double 
decomposition  at  once  takes  place  between  the  two  lattcr- 
lf  necessary,  still  more  of  the  potash  may  be  replaced  by 
potassium  sulphate  than  is  represented  by  the  above  pro- 
portions. The  author  finds  replacement  of  the  chalk  by  lime 
gives  less  satisfactory  results.  This  unexpected  effect  is  pro- 
bably due  to  the  chalk  giving  off  carbonic  anhydride  during 
the  ignition,  thus  making  the  mass  more  porous,  and  so 
allowing  freer  access  of  air  and  more  complete  oxidation  of 
the  chromium.  Care  must  be  exercised  in  regulating  the 
heat  durinsr  roasting,  as  if  the  temperature  employed  is 
too  great,  less  chromate  is  produced.  A  properly  roasted 
product  should  contain  15—19  per  cent,  of  chromic  acid, 
and  the  residues  should  not  contain  more  than  7  percent,  of 
chromic  oxide,  but  if  the  roasting  is  not  carefully  done,  and 
the  heat  is  allowed  to  get  too  high,  the  yield  of  chromic 
acid  falls  to  12 — 15  per  cent.,  and  the  chromic  oxide  left 
in  the  residues  rises  to  10—12  per  cent.  The  percentage 
of  chromic  oxide  in  ores  used  by  the  author  varied  from 
35  to  53  per  cent. 
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The  further  working  is  carried  on  as  usual,  the  separation 
of  the  different  constituents  being  based  on  their  different 
solubilities.  At  15°  C.  100  parts  of  water  dissolve  60 -92 
parts  K2Cr04,  and  only  12-4  parts  K2CrsO, ;  at  100°  C. 
100  parts  of  water  dissolve  79 •  1  parts  of  K./jr()4,  94*  1  pails 
of  K>Cr.:();,  and  only  '26 '3  parts  of  K2S().,.  The  chromate 
present  is  converted  into  bichromate  by  adding  the  necessary 
quantity' of  sulphuric  acid,  and  the  potassium  sulphate  is 
then  removed  by  concentration  at  100°. 

The  author  calls  attention  to  the  dangerous  nature  of  the 
chromate  manufacture,  and  the  need  for  special  precautions 
being  taken,  especially  as  regards  the  frequent  washing  of 
the  hands,  face,  and  nose,  and  for  the  packers  the  use  of 
respirators. — L.  T.  T. 

Elimination  of  Potassium  I'crchlorale  from  Saltpetre.     V. 

Panastovic.  Chem.  Zeit.  18,  1894,  1567. 
The  analysis  of  a  number  of  samples  was  carried  out 
according  to  Hellich's  method  by  fusing  the  saltpetre  in  a 
platinum  or  nickel  dish  with  manganese  dioxide.  The  fused 
mass  was  extracted  with  water,  the  filtered  solution 
acidulated  with  sulphuric  acid,  and  the  chlorine  precipitated 
with  silver  nitrate.  Old  samples  were  found  to  contain  as 
much  as  2  •  5  per  cent,  of  perchlorate  ;  in  a  more  recent 
delivery  of  100  barrels,  7  barrels  were  found  to  be  absolutely 
free  from  perchlorates,  but  122  barrels  contained  above 
0*25  per  cent.  The  whole  of  this  saltpetre  was  either  free 
from  chlorides  or  contained  only  traces.  It  is  not  known 
with  certainty  in  how  far  the  presence  of  perchlorate  in 
saltpetre  is  responsible  for  otherwise  unexplained  explosions 
in  gunpowder  works,  but  the  author  cites  a  number  of 
explosions  which  occurred  in  the  Servian  gunpowder  works 
at  Stragare  and  Obilicevo,  and  in  every  case  the  saltpetre 
used  at  the  time  was  found  to  contain  more  or  less  per- 
chlorate. To  free  the  saltpetre  from  perchlorate,  it  is 
dissolved  in  copper  pans,  in  water  free  from  chlorine,  until 
a  solution  of  48  B.  is  obtained.  This  solution  is  then 
drawn  into  copper  cooling-vessels,  where  it  is  stirred  until 
the  temperature  has  fallen  to  2  5  C.  and  the  specific  gravity 
to  28  B.  The  crystals  which  then  have  separated  out  are 
freed  from  mother-liquor,  washed  with  water  several  times, 
and  dried  ;  they  contain  then  only  mere  traces  of  per- 
chlorate. The  mother-liquors  from  this  crystallisation  are 
evaporated  to  48  15,  and  the  saltpetre,  which  crystallines 
out  at  25°  C,  is  again  subjected  to  the  above  process. 
From  the  final  mother-liquors  resulting  in  this  process, 
crystals  of  potassium  perchlorate  were  obtained.  The 
author  agrees  with  Major  Hellich  that  not  more  than  0*02 
per  cent,  of  perchlorate  should  be  allowed  in  saltpetre 
intended  for  the  manufacture  of  gunpowder. — C.  O.  W. 


/     munition  of  Sulphut  iii  Pyrites.     T.  8.  Gladding. 
J.  Amer.  Chem.  Soc  16,  398. 

See  under  XXIII.,  page  1 90. 


i  nation  of  the  Arsenic  in  Concentrated  Suphurii  Acid. 
Stepanow  .ind  afiklaschewski.  7.  ap.  imp.  russk.  techn. 
ofwzez.  1894,  28,  182. 

See  under  XXIII.,  page  1 89. 


Nitrogen  in  "Fuel   and  the  Yield  of  Ammonia  by  their  Dry 
I),  dilation       If.    Tichauer.     Jonrn.    Gasbelencht 

1  >,  37,  ■"■' 

See  iiml' i  III.,  page  I  li. 


PATENTS. 

Improvement!    <»  the   Preparation  of  Acetic  and   Oxalic 
Acids.     II.    Plater-Syberg,    Paris      Bog,    Pat.    28,682, 

I). 

Thii  invention  relates  to  a  proa  i    foi  preparing  acetic  and 

i      material,  rich  in  carbohydrate     especially 

wood  and  mot*,  is  impregnated  iritis  eaostic  alkalis  and  then 


heated  in  presence  of  an  oxidising  agent.  Hot  air,  or  a 
mixture  of  steam  and  hot  air,  may  conveniently  be  used  as 
the  oxidising  agent.      Acetates  and  oxalates  are  formed,  the 

relative  proportion  of  each  depending  on  the  temperature 
employed.  By  working  at  a  low  temperature  (about  120°  C  ) 
acetic  acid  and  a  very  small  quantity  of  oxalic  acid  are. 
produced.  On  raising  the  temperature  to  about  3009  C, 
and  increasing  the  quantity  of  hot  air,  the  formation  of 
acetic  acid  almost  entirely  ceases,  whilst  oxalic  acid  is 
formed  in  large;  quantity.  Pulp  suitable  for  paper-making 
is  obtained  as  a  by-product. — J.  S. 


Improrements  in  and  connected  with  the  Manufacture  of 
Magnesium  Ili/dratc.  M.  N.  d'Andria,  Stretford.  Eng. 
Tat.  24,503,  December  21,  189.!. 

Calcined  and  slaked  dolomite  is  placed  in  tanks,  accessible 
to  the  tidal  flow  of  the  sea,  so  that  the  water  entering  may 
escape  at  the  ebb  through  suitable  outlets,  the  dolomite  being 
meanwhile  well  stirred  and  allowed  to  subside.  The  process 
is  repeated  until  most  of  the  lime  has  passed  into  solution 
and  been  removed,  leaving  magnesium  hydroxide  behind. 
It  is  stated  that  any  remaining  lime  may  be  removed  by 
treating  the  sediment  with  dilute  hydrochloric  acid,  a 
solution  of  a  soluble  magnesium  salt  being  preferably 
added.  The  ultimate  residue  of  magnesium  hydrate  may  be 
washed  and  dried  for  package.  The  process  may  be  varied 
by  treating  the  calcined  dolomite  with  "  the  natural  flow  of 
a  large  quantity  of  water  "  from  any  convenient  source  ;  or 
by  supplying  the  dolomite  to  the  tanks  in  the  form  of  a 
milk  through  suitable  conduits.  It  is  advantageous,  how- 
ever, to  employ  sea-water,  or  water  containing  magnesium 
salts  in  solution,  as  such  waters  yield  a  precipitate  of 
magnesium  hydrate. — E.  S. 


Improvements  in  Apparatus  for  Producing  Ferro-ferric 
and  Ferric  Oxides.  A.  Crosslcv,  Cwmavon,  Monmouth. 
Fug.  Pat.  2618,  February  6,  1894. 

A.\  apparatus  for  producing  ferro-ferric  and  ferric  oxides, 
by  the  present  inventor, — described  in  Eng.  Pat.  12,313, 1891 
(this  Journal,  1892,  614),  consisting  of  a  series  of  superposed 
revolving  tubes  or  cylinders  set  in  a  furnace,  alternately 
inclined  in  opposite  directions,  in  such  manner  that  the 
powdered  salts  fed  in  through  a  hopper  into  the  uppermost 
tube  may  pass  through  a  hopper  or  guide  successively  into 
each  tubs  next  below,  and  have  exit  by  a  delivery  shoot 
from  the  lowest  tube — is  now  improved  upon  by  surrounding 
each  tube  with  a  refractory  casing  of  fireclay  or  the  like, 
the  inside  of  the  casing  being  at  such  distance  from  the  tube 
as  not  to  interfere  with  its  revolution,  whilst  the  casing  on 
the  outside  is  exposed  to  the  heat  of  the  furnace.  The 
Casings  may  be  arranged  so  as  to  form  tines;  or  to  be 
surrounded  by  the  fire  gases.  The  oxide  produced  in  this 
apparatus  is  stated  to  lie  pun'  and  of  uniform  quality,  the 
heat  applied  being  uniform  ami  Bteady.— E.  S. 


Improvements  in  tin  Production  oj  Sulphate  of  Manganesi 
ami  Oxide  of  Iron.  A.  li.  Davis,  Manchester.  Eng. 
Pat.  2696,  February  7,  1894. 

I'm.i.'ois  sulphate  solutionis  treated  with  manganese  per 
de,  and  the  solution  of  manganese  sulphate  obtained  is 
si  parated  from  the  iron  oxide  precipitated,  either  to  he  used 

as  sued  or  I'oi   producing  the  solid  salt.      F.  S. 


Improvements   in   and   Apparatus  fur  the    Treatment   of 
Caustic  Salts  obtained  us  a    By-Product  in  the  Manu 
facture  of  Caustic  Soda.   .1.  Brock,  Farnworth,  Widnes; 
V.  ('.  Driffield,  Appleton,  Widnes ;  A..  Carey,  Oateacre 
Liverpool!  and  F.  Brown,  Hough  Green,  Widnes.     Eng 
Pat.  'io:i7,  February  12,  1894. 

'I'm.  "  caustic  sails  "  are  partially  Freed  l'r< -a'lstie  s.nla  by 

draining  and  steaming,  and  are  then,  in  a  fairly  drj  con- 
dition, charged  through  an  aperture  in  the  Bide  of  a 
Horizontal  eylindei   mounted   for  rotation.    Carbonic  acid 
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•jas,  preferably  hoi  from  a  limekiln,  i-  admitted  through 
one  of  the  hollow  trunnions,  and  has  exit  through  the 
opposite  trunnion  into  a  shorl  pipe  leading  into  a  condensing 
chamber,  cooled  by  a  flow  of  water  through  pipes,    The 

;jas  issues  from  near   the   bottom  of  the   chamber,  and  may 

be  taken  through  another  cylinder,  if  desired.  When  a 
supply  of  pine  carbonic  acid  is  available,  a  rapid  circulation 
may  he  established  by  a  fan,  using  a  •-ingle  revolving 
cylinder  and  condenser,  and  returning  the  exeess  of  gas  to 
the  cylinder.  The  salts  absorb  carbonic  acid  in  the  appa- 
ratus, the  sodium  hydroxide  present  heing  converted  into 
carbonate,  and  they  may  then  be  finished  in  a  reverheratory 
furnace,  forming  a  saleable  soda  ash.  A  stationary  vessel 
with  mechanical  stirrer  may  be  used,  but  the  revolving 
cylinder  described  is  preferred. — E.  S. 


Improvements  in  or  <<>>tnected  with  the  Manufacture    of 
Salt.     K.   C.   Wilson,    Birkenhead.     Eng.    Pat.    34i:i, 

February  17, 1894. 

This  invention  relates  to  the  evaporation  of  brine  in  such 
manner  as  to  admit  of  the  use  of  cheaper  (usually  smaller) 
fuel  than  ordinary,  with  full  utilisation  of  the  heat  produced. 
A  steam  generator,  preferably  of  the  "  Meldrum  "  type, 
the  fires  heing  worked  with  forced  draught,  is  set  longitu- 
dinally across  the  end  of  a  salt  pan,  and  on  a  somewhat 
lower  level.  A  main  steam-distribution  pipe  is  arranged 
along  the  centre  of  the  pan,  slightly  inclined  upwards 
towards  the  further  end,  so  that  water  condensed  from 
steam  in  the  pipe  may  flow  back  into  the  steam  generator, 
through  a  tube  nearly  reaching  the  bottom,  and  entering  at 
top  the  main  pipe  close  to  the  pan.  The  main  steam  pipe 
has  numerous  branch  heating  pipes,  closed  at  the  extremities, 
and  inclined  upwards,  but  not  reaching  the  sides  of  the  pan, 
so  that  a  sufficient  clear  space  may  he  left  for  manipulating 
the  salt  as  it  falls.  The  pan  is  set  upon  a  foundation,  and 
rests  on  material  such  as  ashes,  bricks,  or  the  like,  con- 
ducting heat  badly.  A  flue  for  the  gases  of  combustion 
from  the  steam  generator  is  provided  in  the  foundation, 
some  distance  below  the  pan,  through  the  length  of  which 
flue  a  pipe  carrying  brine  from  an  elevated  source  passes, 
the  pipe  being  continued  upwards  at  the  front,  and  curved 
downwards  over  the  pan,  so  as  to  deliver  a  regular  stream 
of  warmed  brine.  When  desirable,  a  second  pan  may  be 
set  beyond  the  first  pan,  under  which  the  flue  conveying 
fire  gases  is  canied,  especially  for  making  "  fishery-salt  " 
or  other  coarse  varieties,  while  the  finer  grades  of  salt  are 
made  in  the  first  pan,  the  grade  being  regulated  at  will  by 
the  steam  pressure  employed.  A  modified  arrangement  is 
shown  for  the  first  pan,  in  which  two  main  steam  pipes,  one 
above  the  other,  are  used,  the  extremities  of  the  branch 
pipes  being  joined,  so  as  to  be  continuous  between  the  main 
pipes. 

A  battery  of  six  pans  may  be  heated  from  three  steam 
generators,  placed  centrally,  each  generator  serving  two 
pans.  In  this  case  the  fire  gases  are  led  under  a  separate 
pan  on  a  higher  level,  through  which  the  feed  brine  is 
taken.  This  pan  is  covered,  and  is  provided  with  partial 
diaphragms  to  give  the  brine  a  zig-zag  passage. 

Another  modification  is  shown,  in  which  a  pan,  similarly 
provided  to  that  first  described,  is  in  combination  with  a 
steam  generator  arranged,  for  the  greater  part,  under  the 
pan,  for  economy  of  space  and  prevention  of  radiation  of 
heat.— E.  S. 


Improvements  in  Eraporating  Pans  for  the  Concentration 
of  Sulphuric  Acid  and  otlicr  Liquids.  J.  S.  McDougall, 
Didsbury,  Manchester.  Eng.  Pat.  21,778,  November  12, 
1894. 

In  evaporating  sulphuric  acid  or  other  liquids  iu  lead  or 
other  soft  metal  pans,  perforated  supporting  plates,  or 
spaced  supports  of  any  kind,  are  used,  so  that  the  fire 
gases  may  directly  impinge  on  the  pan  bottom.  The  pro- 
tecting plates  for  supporting  the  pan  are  preferably  of 
cast  iron,  of  a  grid  pattern,  with  diamond-shaped  holes, 
with  grooves  running  across  both  lengthways  and  by  the 


width    of  tie-    plates.      An    evaporating  pan   is  shown,  sup- 
ported as  described  over  flues  from  a  fireplace,  provided 

with  si], hon  Hushing  arrangement,  overflow  pipe,  outlet    for 
fumes  and  waste  gases,  ujth  other  accessories. — K   S. 


^III.-GLASS,  POTTERY,  AND 

ENAMELS. 

A  Scale  of  Hardness  for  (Mass  {when  Heated).    W.  Niehls. 

J.  Ainer.  Chem.  Soc.  16,  406—408. 
Tin  term  "  hardness  "  applied  to  glass  has  reference  to  the 
degree  of  fusibility.  Between  very  soft  or  fusible  glass  and 
very  hard  or  infusible  glass,  there  are  many  grades.  A 
practised  glass-blower  brings  two  sorts  of  glass  together  in 
the  form  of  rods,  evenly,  in  a  small  pointed  flame,  heats 
them  uniformly,  presses  them  together,  and  then  draws 
them  slowly  apart.  The  softer  glass  is  drawn  out  more  or 
less  easily  from  the  harder,  leaving  a  quite  pronounced  edge 
when  the  difference  in  hardness  is  considerable  (Fig.  1); 
less  pronounced  when  the  difference  is  not  so  great  (Fig.  2). 
If  the  two  sorts  be  of  equal  hardness,  both  rods  draw  out 
evenly,  and  there  is  no  line  of  demarcation  (Fig.  3). 


Fig.  1. 


Hitheito  there  has  been  no  systematic  classification  of 
glass  according  to  hardness.  This  want  the  author  has 
supplied  by  the  arrangement — with  the  co-operation  of  the 
German  Physikalisch-Technische  Reichsanstalt — of  a  well- 
defined  scale  of  hardness  for  glass,  divided  into  8  degrees, 
viz. : — 

1.  The  softest  glass  in  commerce,  French  crystal. 

2.  Soft  Thuringian  glass,  used  for  artificial  flowers,  toys, 

&c.,  English  crystal. 

3.  Hard  Thuringian  glass,  used  for  thermometers,  finer 

apparatus,  &c. 

4.  Jena  normal  thermometer  glass.   (XVI'"  of  Schott  and 

Co.) 

5.  French  hard  crystal,  used  in  Paris  for  normal  thermo- 

meters (by  Tonnelot). 

6.  Jena  boro-silicate  thermometer  glass.    (59'"  of  Sehott 

and  Co.) 

7.  Jena   thermometer  glass  free   from   alkalis   (122'"  of 

Schott  and   Co.).     Both  6  and    7  are  used  for  high 
temperature  thermometers  and  many  other  purposes. 

8.  Cavalier's  Bohemian  crystal  glass,  used  for  combustion 

tubes. 
Normal  scales,  arranged  as  above,  have  been  prepared 
and  can  be  obtained  through  the  dealers  in  chemical  appa- 
ratus. They  contain,  on  cardboard,  illustrations  of  the  results 
of  fusing  (as  described  above)  each  number  in  the  series 
with  the  next  following  number.  Compartments  also  arc 
well  stocked  with  small  rods  of  each  degree  on  the  scale — 
each  rod  stamped  with  its  number — to  be  used  for  testing. 

— L.A. 
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IX. 


•BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 


Note  on  the  Influence  of  Sea-Water  on  the  Hardening  of 

Hydraulic   Mortars.     X.    M.    Koning   and  L.  Bienfait. 

Thoniiid.  Zeit.  1894,18,  "84. 
VakiotTS  mixtures  of  Portland  cement  with  sand,  with  and 
without  the  addition  of  hydraulic  lime,  were  made  into  test- 
Mock-;  by  means  of  a,  sea  water,  6,  soft  water,  and  sub- 
merged for  periods  ranging  from  1 — 6  months  in  sea  and 
soft  water  respectively,  mechanical  tests  being  made  at 
intervals.     The  conclusions  are  :  — 

Mortars  made  ivith  .soft  water. — The  addition  of  lime 
increases  the  rate  and  degree  of  hardening,  especially 
during  the  first  month  ;  although  an  increase  in  the  proportion 
of  sand  causes  the  effect  to  be  less  pronounced.  As  regards 
the  relative  rates  of  hardening  iu  sea-  and  soft-water,  a 
distinct  difference  in  favour  of  the  latter  was  observed  in 
all  cases. 

Mortars  made  with  sea  water. — The  addition  of  lime  has 
a  retarding  influence  on  the  rate  of  hardening  in  the  case 
of  mortars  made  with  sea  water. — H.  T.  P. 


Paper  Tiles.     Thonindustrie  Zeit.  1894,  18,  511. 
See  under  XIX.,  page  182. 


PATENTS. 


A  Stone  Composition  for  Repairing  any  Natural  Stone 
and  Befaeing  (Jement  Floors,  Steps,  and  the  like,  also 
for  making  Imitation  Stone  and  Bricks  of  am/  Colour. 
.}.  Elliot.     Eng.  Pat.  15,755,  August  L8,  1891. 

The  composition  is  composed  of  natural  stones  of  equal 
parts,  namely,  Batb,  Portland,  Yorkshire,  and  Kentish  rag, 
0  chalk  Hints,  or  sea  beach  ground  to  powder,  and  then 
placed  on  an  iron  or  steel  [date  over  a  furnace  to  be 
thoroughly  dried.  Two  parts  of  the  ground  mixture  are 
mixed  with  one  or  two  puts  of  Portland  cement  and 
colouring  matter  such  a-  oxide  of  iron,  yellow  ochre  or 
chrome  yellow,     I  be   material    is    used   for  the  purposes 

mentioned  in  the  title.-    1!.  15. 


X.-METALLURGY. 

Kent, i  Contribution!  to  our  Knowledge  of  Metallic 
Reducing  Agents  II.  I-.  Keller.  Journ.  Franklin  Institute, 
138  ( 1894),  806     817. 

i  iik  author  points  out  thai  the  reducing  power  ofa  substance 
depends  in  a  large  measure  upon  temperature  i  and  that, 
under  i  adit  ions,  many  metals  navi  affinities  which 

fir  more  powerful  than   those  of  Carbon.      Iler/.eliu-  WSJ 


Improvements  relating  to  the  Manufacture  of  Artificial 
Marble.  H.  H.  Lake,  London.  Eng.  Pat.  1157. 
January  18,  1894.     From  B.  Gran,  Aalborg,  Denmark. 

One  hundred  parts  of  gypsum,  180  parts  of  quartz,  70  of 
felspar,  and  25  of  calcined  boric  acid  are  mixed,  moulded 
into  blocks,  slowly  dried,  exposed  to  a  red  heat  and  slowly 
cooled.  Various  coloured  silicates  may  be  added  to  the 
extent  of  about  ^lh  per  cent,  and  may  be  prepared  by 
fusing  together  12')  parts  of  quartz,  30  of  borax,  and  30  of 
nitre,  together  with  an  appropriate  metallic  oxide.  When 
a  flesh  colour  is  required,  a  similar  silicate  is  prepared,  but 
without  the  addition  of  a  metallic  oxide,  and  the  uncoloured 
silicate  is  crushed  and  mixed  with  three  times  its  weight  of 
felspar,  0-4  per  cent,  of  oxide  of  gold,  and  0*2  per  cent,  of 
titanium  oxide.  The  product  is  sintered,  recrushed  and  used 
to  mix  with  the  main  composition. — B.  B. 


the  first  to  employ  the  positive  alkali-metals  for  isolating 
and  preparing  other  elements.     His  disciple,  Wobler,  sue 

ceeded  in  reducing  aluminium  and  beryllium  by  the  aid  of 
potassium,  and  showed  that  all  those  metals,  the  oxides  of 
which  cannot  be  reduced  by  either  carbon  or  hydrogen, 
may  be  obtained  by  the  action  of  potassium  upon  their 
halogen  compounds.  Reactions  in  which  metals  are  used 
as  reducing  agents  also  form  the  basis  of  several  important 
metallurgical  processes  ;  such  as  the  "  precipitation  "  of  lead 
from  its  sulphide  ores;  the  solution  of  silver  by  the  nascent 
lead  in  the  blast  furnace  ;  the  amalgamation  of  the  same 
metal  in  the  iron  pan ;  and  Deville's  process  of  extracting 
"  silver  out  of  clay,"  recently  so  greatly  perfected  by 
Castner  and  Xetto.  Until  recent  years,  comparatively  little 
progress  was  made  in  applying  the  reducing  properties  of 
metals.  This  is  partly  accounted  for  by  the  tendency  of 
metals  to  form  alloys  and  by  the  difficulty  of  removing  any 
objectionable  impurity;  and  partly  by  the  high  price  of 
metals  which  could  be  used  as  reducing  agents.  This 
latter  obstacle  has  now  been  partially  removed.  Aluminium 
and  sodium  are  obtainable  at  a  fraction  of  what  they  used 
to  cost,  and  magnesium,  extracted  from  carnallite,  is  now 
applied  to  a  variety  of  technical  uses.  The  remarkably 
high  heats  of  formation  of  its  oxide  and  chloride,  as  well 
as  the  great  stability  of  these  compounds,  render  the 
action  of  magnesium  upon  other  oxides  and  chlorides  par- 
ticularly interesting.  Winkler,  of  Freiberg,  has  made  a 
careful  and  systematic  investigation  of  its  reducing  action 
upon  oxides,  while  Seubert  and  Schmidt  have  exhaustively 
studied  its  action  upon  chlorides.  Of  these  investigations 
the  author  here  gives  a  resume,  grouping  the  metals  in 
accordance  with  the  periodic  law. 

Group  I.  embraces  a  main  section  comprising  Li,  Na,  K, 
lib,  Cs,  and  a  sub-group  consisting  of  Cu,  Ag,  Au.  It 
was  found  that,  with  the  exception  of  Cs2C03,  the  alkaline 
carbonates  suffer  reduction  to  the  metallic  state  when 
heated  with  Mg,  in  accordance  with  the  equation — 

XaX03  +  3  Mg  =  3  MgO  +  C  +  2  Na. 

The  intensity  of  the  reaction  diminishes  as  the  atomic 
weight  increases.  The  reduction  is  best  effected  in  a  tube 
of  hard  glass  through  which  a  current  of  hydrogen  passes. 
The  preparation  of  potassium  makes  an  excellent  lecture- 
experiment.  If  illuminating  gas  could  be  used  in  place  of 
hydrogen,  the  method  might  be  applied  on  the  large  scale ; 
but,  unfortunately,  coal-gas  contains  carbon  monoxide, 
which  would  form  the  explosive  potassium-carbonyl.  More 
promising  results  were  obtained  by  employing  KOH  instead 
of  K2C03,  thus  :— 

KOH  +  Mg  =  K  +  II  +  MgO. 

Winkler  is  of  opinion  that  potassium  could  be  manufac- 
tured at  one  seventh  its  present  cost  by  such  a  method.  In 
the  ease  of  the  sub-group  of  heavy  metals,  the  reduction 
was  the  more  energetic  the  higher  the  atomic  weight. 

(•'roup  II. — The  main  group  consists  of  He,  Mg,  Ca,  Sr, 
Ba;andZn,  Ca,  Hg,  constitute  the  sub-group.  Beryllia  was 
easily  reduced  by  Mg.  Xo  visible  sign  of  chemical  action 
occurred  when  lime  and  magnesium  were  heated  together ; 
the  reduction  proved  nevertheless  to  be  almost  complete. 
In  the  case  of  the  oxides  of  Sr  and  Pa  the  reduction  was 
energetic.  None  of  the  alkaline  earth  metals  were  found  to 
be  volatile  at  the  temperature  of  reduction.  The  hydroxides 
were  even  more  readily  acted  upon  than  the  oxides;  so 
striking  and  beautiful  were  the  phenomena  observed  in 
the  cases  of  (  a(OH)g  and  Sr(OII).  that  Winkler  proposes 
to  MM'  them  lor  lecture  illustration,  and  in  pyrotechnics. 
The   reduction  of  the   oxides  of    the   sub-group    was    very 

energetic. 

Group  III  The  mam  group  embraces  B,  Al,  (Sc),  V, 
I. a,  i*bj  6a,  In,  I'll,  forming  the  sub-group.  Three  atoms  of 
magnesium  are  required  to  abstract  the  oxygen  from  their 
oxides  : — 

i:  O,  +  8Mg  =  3MgO  h  2B. 

Boric  acid  and  borate  of  sodium  are  acted  upon  ener- 
getically I  but  instead  of  free  boron,  the  residue  contains 
magnesium  boride,  of  variable  composition.      On  heating 
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alumina  with  magnesium,  a  dark-coloured  product  is 
obtained;  this  contains  magnesium  apinelle,  finely-divided 
aluminium,  and  a  new  oxide  Alu. 

Group  IV. — Gave  very  interesting  results.  It  embraces 
u  main  group  consisting  of  < ',  Si,  Ti,  Zr,  Ce,  Thj  and  n 
sab-group  consisting  of  <  le,  La,  and  Pb.  Winkler  shows  that 
magnesium,  when  moderately  heated  in  a  current  of  carbon 

dioxide,  does    not    lake    fire,   but    is  slowly  converted  at  its 

surface  into  a  carbide,  CO  being  formed  at  the  same  time. 
On  increasing  the  heat  the  metal  burns  with  a  dazzling 
light,  producing  Mg<>  and  C.  Mg  also  separates  carbon 
from  carbonates.  A  spiral  of  ignited  Mg  ceases  to  burn 
when  introduced  into  a  jar  of  CO ;  but,  when  strongly  heated 
in  a  current  of  the  gas,  it  emits  light  and  a  coating  of 
carbide  is  formed.  An  energetic  reaction  occurs  on  heating 
Mg  with  Si()2;  cither  silicon  or  silicon-magnesium  can  be 
obtained  by  varying  the  proportion  of  Mg.  Many  silicates 
are  reduced  as  easily  as  the  dioxide.  Titanium  dioxide 
presented  great  difficulties.  It  was  not  reduced  to  the 
metallic  state  ;  a  mixture  of  monoxide  and  a  titanium 
spinelle  was  produced.  Zirconia  was  reduced  at  a  high 
temperature.  From  cerium  dioxide  either  Ce  or  Ce2():)  was 
obtained,  according  to  the  amount  of  Mg  employed.  In  the 
nascent  state  cerium  was  found  to  absorb  hydrogen  in 
large  quantities  ;  this  formation  of  a  metallic  hydride  at  a 
bright  red  heat  is  a  most  remarkable  observation. 

Hummed  up  briefly,  the  results  obtained  by  Seubert  and 
Schmidt  as  to  the  action  of  Mg  upon  chlorides  are  as 
follows  : — Both  the  anhydrous  chlorides  and  their  aqueous 
solutions  were  tested.  In  the  former  case  the  substance, 
mixed  with  magnesium  powder  or  conducted  as  vapour 
over  it,  was  heated  to  a  high  temperature.  It  was  found 
that  all  the  chlorides  could  thus  be  reduced  to  the  metallic 
state;  but  the  reduction  was  incomplete  in  the  groups  of 
the  metals  of  the  alkalis  and  alkaline  earths.  In  neutral 
aqueous  solutions  all  the  metallic  chlorides,  save  those  of  the 
alkalis  and  alkaline  earths,  gave  up  their  chlorine  to  mag- 
nesium. In  some  cases  the  metals  were  deposited  in  the 
metallic  state  (Ag,  Au,  Tl,  Pb,  As,  Sb)  ;  but  in  most  cases 
hydroxides  were  precipitated. — D.  E.  J. 


Notes  on  Aluminium.     G.F.Andrews.     J.  Amer.    Chem. 

Soc.  16,  485—486. 
From  a  large  number  of  experiments  made  by  the  author, 
the  following  results  have  been  obtained  :  — 

Alloys  containing  Gold.— Alloys  of  aluminium  aud  gold, 
although  interesting,  are  of  little  practical  use  except  for 
decorative  purposes.  With  6  per  cent,  of  gold,  the  alloy  i- 
as  white  as  pure  aluminium,  but  more  brittle;  and  with  10 
per  cent,  the  product  has  a  light  violet-brown  colour,  is 
harder  than  aluminium,  and  only  works  well  at  high  tempe- 
ratures. A  15  per  cent,  gold  alloy  is  almost  white,  with  a 
violet  shade,  very  soft,  and  a  finegrained  metal.  An  alloy 
of  50  per  cent,  gold  is  soft  and  spongy,  and  possesses  a 
beautiful  violet  colour ;  whilst  with  78  per  cent,  of  gold,  it 
is  very  brittle,  and  of  a  pinkish-violet  colour.  With  90  per 
cent,  of  gold,  the  colour  is  a  pale  violet,  and  with  94  per 
cent,  it  approaches  a  pink.  Alloys  containing  small  per- 
centages of  aluminium  leave  a  bright  violet  colour  on  the 
cupel  under  the  blowpipe.  An  alloy  of  50  per  cent,  of  gold, 
45  per  cent,  copper  and  5  per  cent,  aluminium  takes  the 
colour  and  polish  of  14  carat  gold,  but  easily  tarnishes. 

Alloys  containing  Silver.— Alloys  of  aluminium  with 
4  to  8  per  cent,  of  silver  are  harder  than  pure  aluminium, 
and  not  brittle,  and  take  a  fine  polish.  Their  colour  is 
similar  to  that  of  fine  silver  ;  they  are  used  for  medals, 
charms,  &c. 

Alloys  containing  Nickel. —  An  alloy  of  50  per  cent, 
nickel  and  50  per  cent,  aluminium  is  of  a  dull  grey  colour, 
very  porous,  and  too  brittle  to  use.  The  following  alloys 
of  capper,  nickel,  and  aluminium  are  very  strong,  hard 
and  fine-grained  : — With  66  per  cent,  of  copper,  24  per  cent, 
of  nickel,  and  10  per  cent,  of  aluminium  an  alloy  is  formed 
which  takes  a  fine  polish,  and  has  the  colour  of  10  carat 
gold.  With  55  per  cent,  of  copper,  33  per  cent,  of  nickel, 
and  12  per  cent,  of  aluminium  the  colour  is  a  beautiful 


golden  brown;  and  with  72\  per  cent,  of  copper,  2l;J-  per 
cent,  of  nickel,  and  6|  per  cent,  of  aluminium,  the  colour 
becomes  richer  and  deeper. 

Melting  of  Aluminium. — The  temperature  should  be  kept 
even,  and  not  much  above  the  melting-point  of  the  metal, 
which  should  be  fed  into  the  crucible  in  Bmall  pieces.  The 
most  useful  Ilux  is  a  little  tallow.  A  crucible  mainly  of 
siliceous  material,  must  not  be  used,  as  the  aluminium 
attacks  thi'  silicon.  In  alloying,  the  aluminium  is  put  into 
tin-  crucible  after  the  other  metais  have  become  liquid. 

Restoration  of  the  Mat. — Aluminium  can  be  cleaned  and 
its  mat  restored  by  dipping  for  1 J  minutes  in  a  solution  of 
3  ounces  of  caustic  potash  or  soda  in  a  quart  of  water,  then 
washing  well,  and  dipping  in  a  solution  of  three  parts  nitii  • 
and  three  parts  sulphuric  acid  (by  volume). —  S.  1'.  E. 


The  Action  of  Aqueous  Potassium  Cyanide  on  (Sold  and 
Silver  in  Presence  of  Oxygen.  J.s.  Maolaurin.  Proc. 
Chem.  Soc.  1895  [146],  7—8. 

This  is  a  continuation  of  a  paper  (this  Journal,  1893,  359; 
in  which  the  interaction  of  gold  and  potassium  cyanide — 
the  basis  of  the  now  extensively  applied  MacArthur-Forrest 
or  Cassel  process — was  investigated. 

Further  results  are  quoted  proving  the  necessity  of 
oxygen.  Tbe  rate  of  solution  of  gold  in  potassium  cyanide 
solutions  is  re-imestigated,  and  that  of  silver  is  also  deter- 
mined. The  rate  of  solution  increases  as  the  concentration 
of  the  solution  decreases,  reaching  a  maximum  when  solu- 
tions containing  0 '  25  per  cent,  are  used,  and  then  decreasing. 
It  is  also  shown  that  the  ratio  of  the  gold  dissolved  by  any 
given  cyanide  solution  to  that  of  the  silver  dissolved  by  tlie 
same  solution  is  approximately  the  ratio  of  their  atomic 
weights.  The  remarkable  variations  in  the  solubility  of 
gold  and  silver  may  be  explaiued  by  the  fact  that  the 
solubility  of  oxygen  in  cyanide  solutions  decreases  as  the 
concentration  increases,  and  that  the  solvent  power  of  the 
strong  solutions  is  thus  rendered  less  than  that  of  the  weaker 
solutions  which  are  capable  of  taking  up  more  oxygen. 
The  relations  of  the  gold,  silver,  and  oxygen  dissolved  are 

shown  in  a  table  under  headings      ^  and  -J*,  and  it  is 

pointed  out  that  if  the  amount  of  gold  or  silver  dissolved 
depends  solely  on  the  quantity  of  oxygen  in  solution,  the 

values     —   and     ,^  should   be   constant  ;    actually    these 

values  gradually  decrease  as  the  concentration  of  the 
solution  increases.  Therefore,  in  the  more  concentrated 
solutions,  there  is  less  metal  dissolved  than  the  amount  of 
oxygen  in  solution  apparently  demands.  This  points  to 
some  retarding  action  on  the  motion  of  the  oxygen  mole- 
cules. As  it  seemed  probable  that  viscosity  would  have 
such  a  retarding  action,  the  rates  of  solution  of  gold  and 
silver  were  determined  in  cyanide  solutions  rendered  more 
viscous  by  the  addition  of  various  substances  such  as  sugar 
and  glycerin  which  might  he  assumed  to  exert  no  chemical 
influence  on  the  solubility  of  these  metals.  The  results  show 
that  the  assumption  is  correct.  Moreover,  the  viscosity 
co-efficients  of  cyanide  solutions  of  varying  strengths  were 

determined,  and  the  values         and     ^  were  calculated  by 

the  aid  of  a  formula  previously  given;  these  agree  very 
closely  with  those  found,  showing  that  the  rates  of  solution 
of  gold  and  silver  are  proporiional  to  the  amount  of  oxygen 
in  solution  and  to  the  co-efficient  of  viscosity. 


Oxidising  Action  of  Ammonia  Solution   on   some  Metals. 

W.  It.    Hodgkinson  and   Lieut.   X.  E.  Bellairs.      Proc. 

Chem.  Soc.  1895  [146],  9. 
That  an  oxidation  takes  place  when  copper,  moistened  with 
ammonia  solution  is  placed  in  contact  with  air  seems  to  be 
•renerally  known  (Schonbein,  Ber.  Ak.  B,  1856,  580;  J.  B., 
56,311  ;  Ann.  (.'him.  Phys.  i"4],  1,381;  Peligot,  Comptes. 
rend.  47,  1034). 

Undoubtedly  both  copper  and  ammonia  become  oxidised 
in  this  case.     As  other  metals  dissolve  to  some  extent  in 
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^ammonia  solution,  the  authors  have  determined  whether  any 
similar  oxidation  took  place  under  ordinary  conditions  of 
temperature. 

As  illicit  be  expected,  those  metals  which  form  soluble 
double  salts  with  ammonium  salts  are  most  acted  on  by 
ammonia  solution. 

Zinc,  nickel,  aud  cobalt  are,  after  copper,  most  rapidly 
attacked,  a  considerable  amount  of  metal  in  each  case  being 
dissolved.  Lead  dissolves  more  slowly,  and  iron,  magnesium, 
and  aluminium  do  not  appear  to  dissolve  at  all. 

In  the  case  of  copper,  the  formation  of  nitrite  may  be 
detected  after  10  minutes'  contact  of  the  metal  and  ammonia 
in  presence  of  air.  To  make  a  comparative  test,  the  metals 
mentioned  were  exposed  in  small  pieces  to  ammonia  solution 
and  air  in  similar  flasks  covered  only  with  watch  gla 
during  48  hours.  They  were  then  examined  for  nitrite  or 
nitrate  by  (1)  potassium  iodide,  (2)  ferrous  sulphate,  and 
(3)  naphtbylamine  sulphanilic  acid. 

Zinc,  nickel,  lead,  magnesium,  aluminium,  iron,  and 
palladium  in  foil  failed  to  form  any  nitrite. 

The  nickel  was  obtained  from  nickel  carbonyl.  After 
more  than  a  week's  exposure  to  the  ammonia,  although  it 
formed  a  deep  blue  solution,  no  trace  of  nitrite  was  found. 
Cobalt,  however,  even  after  12  hours,  afforded  a  very 
appreciable  amount  of  nitrite,  the  amount  appearing  to 
increase  regularly  with  the  time  of  exposure. 


PATENTS. 


Improvements  in  or  Applicable  to  Apparatus  for  Use  in 
the  Lixiviation  of  Crushed  Ores  and  other  Materials  of 
a  similar  Character.  C.  Raleigh,  Johannesburg,  S.A.I! . 
Eng.  Pat.  21,081,  November  6,  1893. 

The  improvements  relate  to  the  discharge  of  material  from 
Tats,  &c,  subsequent  to  leaching.  A  movable  false  bottom 
is  placed  either  above  or  below  the  filter-bed  (being  of  a 
very  porous  character  in  the  former  case),  and  is  supported 
on  a  plunger  or  suspended  from  chains  in  such  a  way  that 
it  can  be  either  raised  above  or  lowered  below  the  vat,  and 
then  tilted  to  let  the  material  slip  off.  The  bottom  may 
also  be  made  in  sections  arranged  to  tilt  and  discharge  in 
different  directions,  whilst  in  a  circular  vat,  the  movable 
bottom  may  be  rotated  while  it  is  being  raised,  and  the 
material  be  swept  off  in  a  regular  stream  by  means  of  a 
fixed  blade-  or  scraper.  By  another  arrangement,  the  bottom 
may  be  stationary  whilst  one  or  all  the  sides  of  the  vat 
may  be  movable. — 1).  A.  L. 


Improvements  in  Separating  Solid  from  "Liquid  Matter, 
more  eepeciallg  relating  to  the  Treatment  if  Slimes, 
I    idy-divided  Ore,  Precipitates,  and  Sewage.  C.  Baleigb, 

Johannesburg,  S.A.IL      Eng.    Pat.    21,082,    November   6, 
1893. 

Sue  under  I.,  page  135. 


An   Improved  Method   <</    Hardening  or  Converting  into 

Steel  llu    Surfaces  of  lion   Plates  ami  oilier   Objects  made 

from   I,i,u.      1.   T.  Zohrab,  London.      Eng.  Pat.  2 
December  6,  ih:»  ;. 

Tot  iron  i-  hardened  by  pressing  peat  charcoal  against   its 
vini-t  it  in  maintained  at  a  suitable  temperature — 
unonlj  from  1,200   to  1,500°  P. — I   II.  ' 


A     New    o,     he /,,  "ii  ,1     I'ioi  ,         and    Minn-    for     1'n  <il in,) 

ijimriz    containing   Gold,    Silver,   and    oilur    Metals 
I:.  Pearson,  London.     Eng.  Pat.  23,930,   December  \i, 

With  the  object  oi   facilitating  the  pulverising  oi   ores  and 

'be  production  ot  float-gold,  the  ore  ii  to  be 

-led   \i,  ,\   about  2  to  2]   inches   in   diameter, 


heated  at  a  red  heat  or  any  temperature  sufficient  to 
agglomerate  the  gold  and  fracture  the  rock  and  then  to 
be  quenched  in  water,  previous  to  comminution  in  rolls  or 
other  pulverising  machinery.  The  beating,  which  can  be 
made  sufficiently  strong  and  oxidising  to  roast  pyrifous  or 
arsenical  ores  if  desired,  may  be  performed  in  an  inclined 
revolving  furnace,  in  which  the  ore  charged  in  at  the  top 
descends  by  gravity  and  is  discharged  at  the  lower  end  into 
a  vessel  of  water  ;  or  the  ore  may  he  carried  in  buckets 
suspended  from  travelling  trollies  and  lowered  first  into 
a  furnace  and  subsequently  into  a  tank  of  water,  or  the 
heating  and  quenching  may  he  effected  by  other  means. 

— D.  A.  L. 


Improvements  in  the  Manufacture  of  Alloys.     D.  W.  Sugg, 
Westminster.     Eng.  Pat.  24,704,  December  22,  1893. 

Ax  alloy  of  golden  hue,  malleable  hot  or  cold,  and  exhibit- 
ing considerable  resistance  to  the  action  of  the  atmosphere 
and  weak  acids,  is  prepared  by  mixing  well  2\  lb.  of 
aluminium  with  40  lb.  of  zinc,  or  vice  versa,  and  adding 
the  ingot  cast  from  this  alloy  to  50  lb.  of  melted  copper, 
using  in  both  instances  nitrate  of  soda  cake  as  a  flux.  The 
molten  mass  is  stirred  with  an  iron  rod  and  then  submitted 
to  an  increased  temperature  and  boiled  for  about  20  minutes 
to  volatilise  a  portion  of  the  zinc  and  so  render  the  alloy 
malleable.  In  some  cases  about  1  per  cent,  of  tin  is  added 
to  the  molten  mixture  previous  to  the  boiling ;  this  increases 
the  malleability  at  a  red  heat,  the  surface  hardness  and 
the  power  of  resisting  acids,  &c,  gives  the  alloy  a  finer 
grain,  and  modifies  its  colour. — D.  A.  L. 


Improvements  in  the  Treatment  of  Gold   Ores.     H.  L.  Sul- 
man,  London.     Eng.  Pat.  24,939,  December  28,  1893. 

The  milling  water  is  previously  softened  (when  necessarv) 
with  lime,  soda  ash,  aluminate  of  soda,  or  other  suitable 
softener.  Soap  or  saponaceous  matter,  or  occasionally 
alum,  magnesia,  or  other  metallic  salt  is  then  added  so  as 
to  reduce  the  surface  tension  of  the  water  and  lessen  the 
amount  of  "  float  gold "  held  in  suspension.  The  waste 
waters  are  run  into  tanks  and  precipitated  with  lime-water 
or  a  salt  of  lime,  by  which  means  a  curd  or  coagulum  is 
formed  which  contains  the  remainder  of  the  float  gold. 

—J.  H.  C. 


Improvements  in  Apparatus  for  Pulverising  and  Amalga- 
mating. J.  Hobinson  and  M.  S.  Plumb,  Sydney,  New 
South  Wales.     Eng.  Pat.  436,  January  8,  1894. 

The  object  of  this  machine  is  to  recover  precious  metal, 
from  quartz  aud  such  like  rocks.  The  rock  is  crushed  by  a 
heavy  cylinder  rolling  on  a  cursed  bed  to  which  a  rocking 
motion  is  imparted,  which  causes  the  heavy  cylinder  to 
travel  backwards  and  forwards  over  the  material  to  he 
crashed.  The  coutained  precious  metals  are  caught  in 
mercury  wells,  or  riffles. 

Pigs.  1  and  2  show  longitudinal  and  cross  sections  of  the 
machine  respectively. 

In  Fig.  1,  A  is  the  rocking  chamber,  of  which  the  roller 
lied  I!  forms  part,  and  I)  the  crushing  roller.  15  is  curved 
to  a  half  ellipse,  and  is  rocked  through  the  connecting  rod- 
.I1,  El,  and  F1  by  the  driving  gear  to  the  right  hand. 

The  rock,  previously  broken  tC  a  suitable  size,  is  placed 
in  tic  hopper  Q,  and  fed  . . 1 1  to  opposite  ends  of  the  bed 
alternately    through    the    passages    P  1'    by    the   shutter    I.', 

which  is  actuated  bj  the  rocking  of  the  chamber  in  con 
junction  with  the  link  gear  shown.     The  chamber  A  rest- 

■  ■ii    the    rocking    plaiOS  W    and    V,  which    arc   formed   with 
id   grooves,  as  illustrated.       It  is  also    provided  with 

butters,  B  I'.1,  to  take  up  the  momentum  of  the  roller  I). 
Tin-  rocking  chamber  mas  contain  any  required  Dumber  of 

rollers  and  crushing  beds,  the    central  one    clleeling  the  first 

reduction  in  rise  oi  the  materia]  undergoing  treatment 

H 
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D  Fig.  2,  three  racfa  rollers  ore  ihowo,  the  outer  odea      preoiow  metal*  ore  eangbt  by  mercury  placed  in  the  riffles 
parated  from  the  central  one  by  bi  reeni  II  II.     The      marked  I  and  ( >.— R.  1!.  P. 


separ 


Fin   1. 


j-^toj^Bduj^  ^J^w  *^ 


Kg.  2. 


Improvements    in    Boasting    Furnaces.       H.    F.    Brown, 
Chicago.     Eng.  Pat.  9097,  May  8,  1S94. 

(Ii-m'.rally  the  improved  furnace  consists  of  an  ore-roasting 
chamber  in  the  form  of  an  arc  of  a  circle,  -with  an  open 
space  completing  the  circle.  Reinforcing  furnaces  are 
provided  at  intervals,  which  communicate  by  way  of  the 
roasting  chamber  with  a  chimney.  Travelling  stirrers 
mounted  on  arms  working  through  a  longitudinal  slot  in 
the  wall  of  the  roasting  chamber,  and  moved  by  means  of 
an  endless  cable  running  on  guide-wheels,  are  provided. 
The  stirrers  are  successively  brought  to  rest  in  the  open 
chamber,  so  as  to  afford  opportunities  for  cooling.  In 
general,  the  stirrers  are  moved  in  a  direction  contrary  to 
that  of  the  products  of  combustion,  but  the  direction  may 
be  the  same  if  required.  The  ore  is  fed  upon  the  hearth 
of  the  roasting  chamber  at  one  end  cf  the  arc,  and  is 
gradually  advanced  by  the  intermittent  motion  of  the 
stirrers  to  the  other  end,  where  it  is  discharged  through  an 


opening.  In  order  to  guard  against  injury  to  the  furnace 
by  expansion  and  contraction,  it  is  preferred  that  it  should 
be  constructed  in  sections  which,  when  the  furnace  is  cool, 
do  not  quite  meet — J.  H.  C. 


An  Improved  Metallic  Alloy.     D.  W.  Sugg,  Westminster. 
Eng.  Pat.  20,247,  October  23,  1894. 

Am  alloy  suitable  for  table  articles,  cooking  utensils,  and 
various  purposes,  is  prepared  from  50  parts  of  copper, 
40  parts  of  zinc,  with  the  addition  of  2\  per  cent,  of 
aluminium  and  1  per  cent,  of  nickel.  The  zinc  is  melted, 
the  aluminium  added  gradually,  the  alloy  cast  into  an  ingot, 
which  is  added  to  the  molten  nickel  and  again  cast  into  an 
ingot,  which  in  its  turn  is  added  to  the  molten  copper. 
But  the  inventor  neither  confines  himself  to  the  mode  of 
procedure  nor  the  proportions  given. — D.  A.  L. 
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A   Method  for  the   Extraction   of  Hold.    P.  <le   Wilde, 
Brussels,  Belgium.     Kng.  Tut.  20,872,  October  31,  1894. 

Is  this  method,  the  solution  of  cyanide  for  the  extraction  of 
gold  is  rendered  more  active  by  stirring  well  with  minium 
or  massicot,  and  then  decanting  from  the  precipitate  of  lead 
oxide.  To  recover  excess  of  cyanide  from  such  solutions 
after  the  gold  has  been  dissolved,  they  are  treated  with 
ferrous  chloride  or  sulphate  until  the  solution,  on  testing 
with  ferrocyanide,  gives  the  blue  reaction.  The  green 
precipitate  of  alkaline  and  ferrous  cyanides  is  separated  by 
filter  press  or  vacuum- filter,  suspended  in  water,  and  con- 
verted into  Prussian  blue  by  means  of  sulphuric  acid,  or 
into  ferrocyanide  by  means  of  caustic  soda  or  potash. 
To  precipitate  the  gold,  the  solution  from  the  filter-press  or 
vacuum-filter  is  first  treated  with  sulphurous  anhydride,  or 
sulphurous  acid,  or  alkaline  metasulphites,  or  any  acid 
sulphite,  and  then  with  copper  sulphate  until  the  solution, 
on  testing  with  ferrocyanide,  gives  the  brown  reaction.  Or 
the  precipitation  may  be  effected  by  the  use  of  a  solution  of 
cuprous  chloride  in  weak  hydrochloric  acid,  in  which  case 
the  use  of  sulphurous  acid  or  its  salts  may  be  dispensed 
with.  The  precipitate  in  either  case  consists  of  aurous  and 
cuprous  cyanides,  and  may  be  treated  in  various  ways, 
thus  : — By  warmiDg  with  sulphuric  acid  at  60°  Ii.  it  is 
decomposed,  and  gold  alone  remains  behind.  By  treating 
with  dilute  hydrochloric  or  nitric  acid  the  cuprous  cyanide 
dissolves,  the  aurous  cyanide  remains,  and,  after  washing 
and  drying,  yields  pure  gold  on  calcination.  By  calcining 
the  washed  and  dried  precipitate  in  a  reverberatory  furnace, 
a  mixture  of  gold  and  cupric  oxide  is  obtained,  or  if  the 
operation  is  conducted  in  a  closed  crucible,  a  mixture  or 
alloy  of  gold  and  copper  is  obtained ;  in  both  cases  treat- 
ment with  hot  sulphuric  acid  or  dilute  nitric  acid  will 
remove  the  copper  and  leave  the  gold  as  residue. — D.  A.  L. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Chloride  Electrical  Storage  Battery.    Journ. 
1  ranklin  Inst.  133  (1894),  2  11—247. 

Tin-  i-    :>  report  of  the  Franklin  Institute,  acting   through 
1  ommittce  on   Science  and  the  Arts,  upon  the   chloride 

age  battery. 

One  of  the  main  objects  aimed  at  in   all   had  storage 

batl  ''/obtain  a  large   lead  surface  for  small  maw, 

for  Ihe  capacity  and  discharge  rates  an-  proportional  to  the 

trace.     The  earlier  method  of  doipg  this  was  to  convert 

lead  plate  into   spongy  lead  by  electrolytic  action,  a 

method   both    slow  and  expensive.     The  later,  and  more 

method  i  to  punch  boles,  or  cast  the  plate 

.'.ilar  di  |  ,  and   then   to  fill   op  these 

hollows  with  litharge  in   negative  plates,  and  with  red  oxide 

of  lead  in  positive.      'Ihe  contact  between  tin-  lead  grid 

and  the  patl  ■   lianical  only.     After  continued  use,  or 

during   heavy  dischargi  h   plates  disintegrate;  '■mall 

fragments     of     had    and      oxide    fall     between     the     plate, 

nor!  circuits,  buckling,  and  sulphating. 
In  the  chloride  batter)  the  active  material  is  not  pasted 
into  "-.»  the  plan-,  but   is    obtained   by   a   strictly 

chemical  process.     Lead  chloride  is  mixed  with  a  proper* 

of  zinc  chloride,  fused  and  CSSt  in     null  iqoarei  (about 


An  Improred  Metallic  Alio;/  for  Use  in  the  Manufacture 
of  Pocket  Cutlery.  A.  J.  Hobson,  Sheffield.  Eng.  Pat. 
22,514,  November  21,  1891. 

Aj.lmjni!  m   is   alloyed  with   from   C    to    10   per  cent,   of 
copper. — I.  II.  (.'. 


suitable  mould,  and  a  molten  mixture  of  lead  and  antimony 
is  casl  about  them  by  a  special  process  under  high  pressure, 
thus  fixing  them  securely  in  a  linn  lead  framing  of  some- 
what, more  thin  usual  density.  The  frames  containing  the 
lozenges  are  placed  in  a  suitable  bath,  and  by  a  simple 
electro-chemical  process  the  chlorine  of  the  lead  chloride  is 
removed  (and  also  the  zinc  chloride),  leaving  lozenges  of 
spongy  lead  within  the  dense  framing.  The  plates  are  then 
"formed"  in  the  usual  manner.  Tin;  spongy  lead  thus 
obtained  is  crystalline,  the  crystals  being  uniformly 
arranged  with  their  axes  perpendicular  to  the  surface  of  the 
plate.  The  connection  of  the  lozenges  with  the  framing  is 
exceedingly  good  and  sound,  and  their  porosity  and  crystal- 
line Structure  present  the  maximum  obtainable  surface  loi 
a  given  mass.  Thus  the  battery  has  a  very  large  capacity 
for  a  given  weight.  Very  heavy  discharges  can  also  be 
taken  from  it  without  mechanical  violence  to  the  structure 
of  the  plate.  To  guard  against  the  effects  of  any  possible 
disintegration,  a  thin  theet  of  acid-proof  woven  asbestos 
cloth  is  introduced  between  each  pair  of  plates.  In  spite 
of  this,  the  internal  resistance  is  not  appreciably  higher 
than  that  of  other  lead  cells.  Fig.  1  shows  clearly  the 
appearance  and  shape  of  the  plates.  Pig.  2  shows  two 
cells  with  a  portion  of  the  tank  broken  away  to   exhibit  the 

Fig.  1. 


Fisr.  2. 


uarc    and 


thick ;       '1  he    product    is     white, 


reous,  and   brittle,     'ihe  lozenges  used  for   the   positives 
hav  led  V  shaped  periphery.    Tiny  are  placed  in  a 


disposition  of  the  parts.      In    the    <■  paper    Clll"V08  Br  < 

given  showing  tie-  capacity  and  efficiency.  The  "ampere 
efficiency"  is  given  as  06'7  per  cent.,  and  the  "watl 
efficiency  "as  84*9  per  cent.    Tin-  batten  has  been  user! 

continuously    on    public    lighting    circuits    with    very    satis 

factory  result*.  Tic  cells  here  reported  on  have  been 
investigated  for  several  months,  during  which  a  number  of 
them    have  been  placed  upon  a  regular   working  circuit. 


K    2 
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The  committee  report  that  the  battery  embodies  featui 
construction  which  prove  it  to  be  a  distinct  improvement 
hitherto  known  forms  of  storage  batteries;  and  the 
[nBtitute  recommends  the  award  of  the  .John  Scott  legacy 
premium  and  medal  to  Clemenl  Payen,  the  inventor. 
1  —I).  K.  J. 


Improvements  in  Storage  lint  terns.  M.  Harnett.  Eng. 
and  alining  J.  1894,  582—58-1. 
Ac(  i  mi  i  vrous  are  largely  used  in  France,  and  in  Paris 
alone,  BOme  120,000  lamps  are  run  from  storage  cells. 
Hence  it  is  not  surprising  that  the  recipient  of  the  medal 
recently  awarded  by  the  Franklin  Institute  of  Philadelphia 
for  improvements  in  storage  cells  should  be  a  Frenchman. 
A  description  of  M.  Clement  Payen's  chloride  electrical 
storage  cell  is  given  in  this  Journal,  1890,  742,  but  more 
especially  the  preceding  abstract.  It  is  interesting  to  com- 
pare the  capacity  of  this  cell  with  that  of  other  well-known 
types.  •  H.  A.  Farle  has  compiled  a  table  giving  the 
comparative  capacities  per  pound  of  positive  and  negative 
plates.  The  Crompton-Howell  is  the  English  type  and  the 
Tudor  the  German  type. 


rapacity  in  Ampere-Hours  at  varying 
Rates  of  Discharge. 

Small. 

Normal,  i  Strong. 

Maximum. 

Chloride  (Payencell)  . 

8-1              6'7 

2-8 

2-2              19 

5-8 

2"St 

17 

4-0 

1-17 

1-4.8 

D.  E.  J. 

The  Practical  Applications  of  Ozone,  prepared  by  Electro- 
lytical  Means.  O.  Frohlich.  Ber.  d.  Deutsch.  Elektro- 
chem.  Ges.  1894,  30—39. 
The  methods  here  described  have  been  for  the  most  part 
investigated  by  the  firm  of  Siemens  and  Halske  with 
apparatus  of  "their  own  construction.  The  well-known 
Siemens'  ozone-tube  has  been  retained  as  the  basis  of 
most  forms  of  apparatus,  but  has  been  modified  to 
suit  practical  requirements.  The  form  which  requires  the 
smallest  supply  of  electrical  energy  is  the  mica  ozone-tube. 
This  consists  of  an  inner  metal  tube  covered  with  mica,  and 
an  outer  mica  tube  entirely  covered  with  a  metallic  layer. 
Between  these  two  tubes  passes  the  air  which  is  to  be 
ozonised.  This  apparatus  can  be  easily  taken  to  pieces  and 
put  together  again.  Another  form  which  is  well  adapted 
for  use  on  a  small  scale  is  the  glass  ozone-tube  in  which 
the  metallic  coatings  of  the  ordinary  Siemens'  tube  are 
replaced  by  water. 

Ozone  is  produced  by  the  silent  discharge  of  a  high- 
potential  alternating  current  between  the  inner  and  outer 
tubes.  In  place  of  the  old  iuduction-coil,  a  transformer  is 
used  to  raise  the  potential  of  a  current  from  an  alternating 
dynamo.  It  is  found  advisable  to  use  alternators  of  special 
design.  In  most  technical  applications  of  electricity  the 
effect  produced  depends  upon  the  amount  of  electrical 
energy  supplied  ;  in  the  production  of  ozone  the  efficiency 
is  largely  dependent  upon  the  form  (e.g.,  the  frequency  and 
the  nature  of  the  current-curve).  As  the  efficiency  is 
improved  it  is  observed  that  the  di-electric  (mica  or  glass) 
becomes  heated  under  the  action  of  the  discharge  and  the 
mica  ozone-tube  requires  continuous  cooling  by  circulating 
water. 

For  chemical  reaction  ozone  may  be  used  either  by  itself 
•or  in  combination  with  chlorine,  turpentine,  or  ammonia. 
In  the  former  case  the  ozone  may  be  allowed  to  act  in  the 
gaseous  state  upon  the  s-ubstance  to  be  ozonised  ;  or  a 
solution  or  emulsion  of  the  substance  may  be  made  with 
water,  and  the  ozone  blown  through  this.  In  general,  the 
action   is   much  more   prolonged  when  ozone  is  used  in 


combination  with  another  agent,  such  as  chlorine.  Among 
the  practical  applications  described  by  the  author  are  the 
following  :  — 

Sterilisation. — Ozone  destroys  bacilli,  such  as  those  of 
cholera,  typhus,  anthrax,  &c.  When  the  liquid  to  be 
sterilised  contains  other  oxidisable  matter,  the  o/.one  is  first 
absorbed  in  oxidising  this,  after  which  the  destruction  of 
the  bacilli  follows  almost  instantaneously.  When  a  water- 
supply  is  fairly  pure,  hut  becomes  contaminated  on  occasion 
with  bacilli,  ozone  may  be  used  with  advantage.  O/.one 
does  not  act  powerfully  upon  bacilli  in  air. 

Wood. — A  pianoforte  manufacturer  (Consul  Ketie)  in 
Stettiu  has  used  ozone  since  1881  for  the  artificial  ageing 
of  wood,  especially  resonance  wood.  For  the  latter  purpose 
it  is  usual  to  select  wood  which  is  old,  and  has  been  exposed 
as  much  as  possible  to  the  air.  Herr  Bene  is  satisfied  that 
the  process  is  greatly  accelerated  by  the  use  of  ozonised 
air.  The  wood  is  placed  in  a  closed,  warm  room,  into 
which  ozonised  air  is  introduced,  and  is  left  there  for  12  — 
24  hours.  This  treatment  seasons  the  wood  and  also 
improves  its  resonant  qualities. 

Bleaching  of  Linen,  fyc. — Grass-bleaching  of  linen  can 
be  replaced  by  indoor-bleaching  with  ozone.  It  is  not 
advisable  to  use  ozone  alone  ;  it  acts  best  in  combination 
with  bleaching  powder,  or  after  the  material  has  been 
treated  with  weak  acid,  turpentine,  or  ammonia. 

Starch  Derivatives. — The  most  important  of  the  technical 
applications  of  ozone  is  in  the  preparation  of  pure  starch- 
derivatives  from  common  starch  (potato-starch).  Among 
such  derivatives  are  refined  starch,  soluble  starch,  dextrin, 
and  crystal  gum.  These  are  already  prepared  from  starch  in 
other  ways  ;  but  much  superior  products  can  be  obtained  by 
the  ozone  method.  Soluble  starch  is  prepared  from  ordinary 
starch,  slightly  acidified,  by  exposing  it  for  a  considerable 
time  to  a  suitable  temperature  and  then  washing  away  all 
acid  from  the  transformed  product.  Dextrin  is  prepared 
from  ordinary  or  soluble  starch  by  roasting  it  at  100°— 
200°  C.  Crystal-gum  is  prepared  from  dextrin  by  dissolving 
it  in  water  and  evaporating  to  diyness.  The  ozone  method 
consists  in  purifying  the  material  in  each  of  the  above 
operations, — but  especially  the  crude  starch  itself, — by 
means  of  ozone,  the  effect  of  which  is  to  remove  the  im- 
purities which  impart  to  the  substance  a  dark  colour  and 
disagreeable  smell  and  taste. — I).  E.  J. 


On  the  Conversion  of  the  Chemical  Energy  of  Carbon  into 
Electrical  Energy.  W.  Borchers.  Ber.  d.  Deutsch. 
Elektrochem.  Ges.  1894,  24—80;  Chem.  Industrie,  17, 
502—505. 

Those  who  have  had  to  deal  with  the  anatysis  of  furnace 
gases  know  that  solutions  of  cuprous  chloride  absorb  carbon 
monoxide  almost  as  well  as  they  absorb  oxygen.  A  com- 
pound having  the  composition  Cu2.CO.CI2  is  formed,  and 
this,  in  presence  of  water,  tends  to  decompose  as  follows:  — 

Cu2COCl2  +  H20  =  Cu2  +  2HC1  +  C02 

On  the  other  hand,  oxygen  tends  to  oxidise  cuprous 
chloride  thus — 

Cu2CU  +  2HC1  +  O  =  2CuCL  +  H20. 

These  facts  suggest  a  method  of  constructing  a  ga-t 
battery,  using  air  in  place  of  oxygen,  producer-gas  for 
carbon  monoxide,  and  solution  of  cuprous  chloride  as  the 
electrolyte.  The  net  electro-chemical  effect  of  the  above 
simultaneous  reactions  would  be  to  reproduce  cuprous 
chloride — 

CuCl2  +  Cu  =  CujjClj, 

so  that  the  electrolyte  would  practically  remain  unaltered. 
The  author  states  that,  although  the  idea  is  one  that 
naturally  suggests  itself,  he  has  sought  in  vain  for  any 
reference  to  it  in  scientific  literature ;  and  in  the  present 
paper  he  describes  a  series  of  preliminary  experiments 
towards  its  practical  realisation.  He  first  made  double 
cells  (i.e.,  cells  divided  into  two  compartments,  not  double- 
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fluid  cells)  with  such  glass  vessels  and  porous  cells  as  were 
at  hand.  The  poles  were  of  carbon  and  the  electrolyte 
was  cuprous  chloride  in  ammoniacal  or  acid  solution. 
When  air  was  led  into  one  compartment  and  carbon 
monoxide  into  the  other,  a  weak  current  was  produced 
when  the  poles  were  connected.  This  become  stronger 
when  the  cells  were  partly  filled  with  fragments  of  coke, 
so  as  to  increase  the  surface  of  contact  between  the  gas  and 
liquid.  Xow  carbon  monoxide  precipitates  copper  from 
solutions  of  cuprous  salts ;  hence  it  appeared  possible  to 
make  one  of  the  poles  (that  at  which  the  carbon  monoxide 
goes  into  solution)  of  copper.  If  the  absorption  of  the 
two  gases  were  so  regulated  that  the  oxygen  absorbed  would 
only  suffice  for  the  oxidation  of  the  carhon  monoxide,  no 
ropper  could  go  into  solution  ;  it  would  thus  be  possible 
to  make  the  containing  vessel  of  copper,  which  would 
improve  the  conductivity.  To  test  this  the  author  divided 
a  glass  cell  into  three  compartments.  In  the  two  outer 
compartments  were  suspended  copper  tubes  through  which 
the  carbon  monoxide  could  he  conducted ;  in  the  inner 
compartment  hung  a  bell-shaped  piece  of  carbon  into  which 
air  was  led.  The  electrolyte  was  a  solution  of  cuprous 
chloride.  In  place  of  carbon  monoxide  it  was  now  found 
more  convenient  to  use  coal-gas,  which  contains  at  least 
5  per  cent,  of  the  former  gas.  In  no  case  did  the  copper 
tubes  show  any  loss  of  weight.  Acid  solutions  of  cuprous 
chloride  gave  a  better  effect  than  alkaline  solutions.  The 
current  varied  from  0-5  ampere  (with  an  internal  resistance 
of  0-1  ohm  and  an  E.M.F.  of  0  05  volt)  to  0-008  ampere 
( with  an  internal  resistance  of  50  ohms  and  an  E.M.F.  of 
0*4  volt).  These  results  were  obtained  with  carbon 
monoxide  gas  admixed  with  much  carbonic  acid.  Using 
a  mixture  similar  to  producer-gas  and  filling  the  outer 
-el  with  scrap  copper  (so  as  to  expedite  the  absorption 
of  carbon  monoxide)  the  results  were  somewhat  improved, 
the  maximum  current  on  closed  circuit  being  0'C4  ampere 
and  the  maximum  E.M  F.  (with  increased  external 
tance)  equal  to  0*5G  volt. 

The  author  observes  that  if  we  neglect  all  secondary 
reactions  and  assume  that  we  have  to  deal  only  with  the 
reaction  CO  +  0  =  C02,  a  theoretical  E.M.F.  of  1-47  volts 
should  be  possible.  These  preliminary  experiments  show 
that  it  is  already  possible  to  convert  27  per  cent,  of  the 
energy  of  the  combustible  material  into  electrical  energy  ; 
a  result  which,  if  we  compare  it  with  the  lo  per  cent. 
efficiency  of  the  best  -team-engines,  is  decidedly  encourag- 
ing. 

After  repeated  trials  Dr.  Borchers  has  come  to  the 
conclusion  that  the  most  suitable  form  of  gas  cell  is  that 
shown    in  Figs.  1  and  2.     The  outer  vessel  A  is  of  copper 

Fig.  I. 


arid  the  inner  vessel  of  itoneware  ot  porotu  material.    The 

*'*'i- 1 - 1 -   of  liner   parts     lie-  containing 

-<  l   proper,  which   is  a  long  narrow  trough  ;  an   inner 

.[,.  n  :it  top  and    bottom  ;    and    a  eover  provided    with 

two  tobulnn  ,  The  walls  of  both  itoneware  vessels  art 
pierced  with  boles,  and  if  necessary  'in-  space  between  tie  m 
may  be  filled  with  porous  material.  Through  the  interior 
of  the  vessel  ail  |  and  tie-  filled  with  coke 

or  retort  carbon    o  •>•   to  increase  the  surface  or  contact 

and   tie-   liquid.     At  the   bottom   lit 
carbon  plate  K,  which  serves  m  the  cathode,  and  to  thin 


is   connected    a  carbon    rod    It,   which    passes   through    tie 
cover.      The    copper    vessel    A    is    both    the   anode   and    the 

vessel  for  containing  the  liquid  ;  it  is  partly  filled  with  scrap 
copper.  This  latter  can  be  economised  by  laying  if.  on 
perforated  sheet  or  gauze  placed  just  beneath  the  SUr&Cl 
of  the  liquid.  The  electrolyte  is  introduced  through  a 
channel  in  the  cover  of  the  cell  in  such  a  way  as  to  trickle 
over  the  scrap  copper  at  the  same  time  that  it  is  brought 
into  contact  with   the   carbon   monoxide,  or  generator- gas. 


Both  gas  and  liquid  may  be  made  to  flow  from  one  cell  into 
another  and  so  through  a  battery  of  any  size.  In  the  choice 
of  an  electrolyte  which  will  act  as  an  oxygen  carrier  we  are 
not  confined  to  salts  of  copper  ;  compounds  of  iron,  man- 
ganese, cobalt,  or  lead  and  strong  sulphuric  acid  might  be 
utilised.  Dr.  Borchers  has  also  experimented  on  the  direct 
oxidation  of  solid  coal  in  a  cell  without  the  intermediate 
process  of  converting  the  carbon  into  carbon  monoxide. 
Such  a  cell  might  be  expected  to  give  a  higher  electromo- 
tive force  (about  2  volts)  than  the  gas  cell,  but  hitherto 
the  results  have  not  been  so  encouraging.  The  highest 
E.M.F.  attained  (with  an  external  resistance  of  50  ohms) 
was  0' 3  volt,  and  the  maximum  current  (with  an  external 
resistance  of  0-l  ohm)  was  0*4  ampere.  This  is  about 
15  per  cent,  of  the  energy  theoretically  obtainable.  Even 
when  the  liquid  is  vigorously  and  continuously  stirred  tin- 
current  soon  falls  off,  which  is  not  the  case  when  gas  is 
used.  Furthermore,  the  gradual  accumulation  of  impurities 
in  the  liquid  interferes  with  the  action  of  the  cell,  so  that 
for  the  present  the  direct  electrolytic  combustion  of  coal 
does  not  offer  such  a  promising  outlook  as  the  combustion 
of  its  gaseous  products.  If  success  in  this  direction  is  to  be 
attained,  it  must  be  by  keeping  the  powdered  coal  in  rapid 
and  continuous  motion  without  allowing  it  to  subside.  For 
this  purpose  the  flow  of  the  liquid  in  the  cell  must  be  from 
below  upwards,  instead  of  from  above  downwards.  This 
could  be  done  by  altering  the  arrangement  of  the  copper 
anode-vessel,  allowing  the  liquid  to  enter  by  a  slit  or  channel 
in  the  bottom,  and  to  escape  by  an  overflow-pipe. 

During  the  past  year  l'rof.  Ostwald  has  drawn  attention 
to  the  possibility  of  constructing  a  carbon  element  in  which 
the  oxygen  of  the  air  might  be  used  directly  as  the  oxidis- 
ing agent,  and  lias  pointed  out  the  great  importance  of  the 
practical  results  which  might  ensue  from  this.  The  above 
experiments  arc  of  great  interest  as  -bowing  that  electrical 
energy  can  be  certainly  and  continuously  obtained  by  the 
"cold  combustion "  of  familiar  gaseous  products  obtained 
from  coal.      I).   E.  J. 


A    Source   ><(    Current  for    Electro-Chemical    Analysis, 
C.    II  nil.     Ber.  d,    Deutsch.    Klektrochem,   Ges.    1894, 
53. 

It  is  now  admitted  that  a   secondary  battery  is  by  far  the 

most  suitable  source  of  current  for  electro  chemical  analysis, 
and  when  a  dynamo  is  at  hand  it  is  also  the  most  convenient. 
Even  w  here  the  laboratory  has  no  d\  namo,  there  is  often  an 

electric  lighting  tatiou  in  the  town  at  which  tin-  accumu- 
lators can  be  charged.  lint  where  Ibis  fails,  the  chemist 
has  to  fall  back  upon  Hansen  cells.  Darnell's  cells  are  much 
limplei   and    cleaner   to    manage    and    they   give   a    steadier 
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current,  but  the  interna]  resistance  of  a  Daniell's  <-<-ll  of 
ordinary  size  is  so  great  that  onlj  a  -mall  current  is  obtained 
even  when  several  such  cells  are  used.  A  Daniell's  cell  of 
ilic  type  used  in  the  (German)  imperial  Post  gives  onlj  a 
maximum  current  of  0'2  ampere  when  Bhort-circuitedi 
Bui  this  small  current,  if  used  continuously,  would  Buffice 
'ii  charging  accumulators  bucIi  a-  are  used  for  electro 
chemical  analysis  in  small  laboratories.  For  electro- 
deposition  an  I. Ml',  such  as  is  given  by  two  secondary 
cells  in  scries,  is  generally  sufficient.  For  analyses  carried 
out  according  to  Classen's  method,  and  with  the  size  of 
electrode  recommended  by  bins,  a  current  of  not  more  than 
0'5  ampere  is  required.  Assuming  that  not  more  than  three 
analyses  are  to  he  carried  on  simultaneously,  a  battery 
giving  a  discharge  current  of  from  1  to  2  amperes  will  suffice. 

The  secondary  cells  used  in  the  German  Imperial  Post  have 
a  capacity  of  15  ampere-hours,  and  give  a  discharge  current 
of  1  to  2  amperes  ;  they  can  be  bought  at  about  ')s.  each. 
The  author  recommends  that  two  such  cells  be  kept  charged 
day  and  night  (excepting  when  in  use)  by  a  dozen  Daniell's 
cells,  which  would  ^ive  a  charging  current  of  (W  —  0  2 
amperes.  Daniell's  cells  of  the  postal  type  can  be  purchased 
at  12.s.  to  15s.  a  dozen.  Assuming  that  about  1,000  ampere- 
hours  are  required  in  the  course  of  the  year  for  electro- 
deposition,  the  author  calculates  that  the  cost  of  materials 
for  the  primary  cells  would  be  75s.  for  copper  sulphate  and 

His.  for  zinc,  or  855.  per  annum. — D.  E.  J. 


The  Limits  of  Electrolysis.     M.  Le  Plane. 
Deutsch.  Elektrochem.  Ges.  1894,  41- 


Ber.  d. 
■50. 


A  lengthy  paper  in  which  objections  are  raised  against  the 
usual  method  of  deducing  the  electromotive  force  of  a  cell 
(or  the  E.M.F.  required  for  electrolysis)  from  known 
thermo-chemical  data.  This  method  is  due  to  Thomson, 
and  assumes  that  the  chemical  energy  which  disappears  in 
a  cell  re-appears  entirely  in  the  form  of  electrical  energy. 
Knowing  the  heats  of  formation  and  solution  of  the  various 
substances  which  take  part  in  an  electro-chemical  reaction, 
e.g.,  in  a  cell,  we  can  calculate  the  resulting  E.M.F.  Con- 
versely, it  is  assumed  that  in  any  electrolytic  process  the 
electrical  energy  which  disappears  in  the  electrolytic  cell 
reappears  entirely  in  the  form  of  energy  of  chemical  separa- 
tion. Thus  let  E  denote  the  minimum  E.M.F.  required  for 
the  electrolysis.  Suppose  a  current  C  to  flow  for  a  time  t. 
The  wrork  done  by  the  electric  current  is  C  t  x  E.  Expressed 
in  heat  units  this  is  JC  t  E,  when  J  is  Joule's  equivalent.  If 
II  denotes  the  thermal  value  of  the  electro-chemical  reactions 
produced,  then  H  =  JC  t  E,  from  which  E  can  be  calculated 
when  the  necessary  heats  of  formation,  decomposition,  &c, 
are  known.  Now  the  cases  to  which  Thomson's  rule  was 
first  applied  gave  quite  satisfactory  results.  The  theoretical 
calculation  gave  1  08  volt  as  the  E.M.F.  of  a  Daniell's  cell, 
and  1  •  7  volt  as  the  minimum  E.M.F.  required  for  the 
electrolysis  of  water  under  ordinary  conditions,  and  experi- 
ment confirmed  these  results.  But  cases  were  gradually  dis- 
covered in  which  the  agreement  between  theory  and  experi- 
ment was  not  so  satisfactory,  in  which  the  observed  E.M.F. 
was  sometimes  less  and  sometimes  greater  than  that  deduced 
by  calculation.  The  rule,  in  fact,  only  holds  good  for  cells 
of  which  the  E.M.F.  is  independent  of  temperature.  The 
Daniell's  cell  happens  to  be  one  of  these,  but  there  are 
comparatively  few  of  them.  The  equation  given  above  can 
be  modified  so  as  to  take  into  accont  the  change  of  tempera- 

ture.     Let    .-^  be  the  temperature  coefficient  of  the  cell,  i.e., 

the  rate  at  which  the  E.M.F.  varies  with  temperature. 
Then,  as  Helmholtz  has  shown,  the  above  equation  becomes 

rfE 
H  =  JCt  E-  JC  tT   ,-„.     This  equation,  again,  assumes  that 

the  pressure  remains  constant,  e.g.,  it  is  known  that  a  smaller 
E.M.F.  than  1-7  volt  will  suffice  for  the  electrolysis  of 
water  below  the  atmospheric  pressure.  But  as  most  elec- 
trolytic work  is  carried  out  under  atmospheric  pressure,  the 
small  variations  of  E.M.F.  due  to  changes  of  pressure  are 
not  of  any  practical  importance. 


The  remainder  of  the  paper  i-  devoted  to  a  disoussion  in 
term-  of  the  dissociation  theory,  of  special  cases  of  electro- 
lysis (especially  with  electromotive  forces  near  the  minimum). 

— D.  E.  J. 


Electrolytic  Separations.     E.  E.  Smith  and  II.  E.  Spencer. 
J.  Amer.  Chem.  Soc.  16,  4-"- 

See  under  Will.,  page  l'Jii. 


A  Substitute  for  Platinum  in  Incandescent  Glow-Lamps. 
W .  Bolton.  Ber.  d.  deutsch.  Elektrochem.  Ges.  1894, 
58. 

See  under  II.,  pay  136. 
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Improvements    in    Electric    Batteries.       (_'.    .1.   Wollaston, 
London.     Eng.  Pat.  069,  January  11,  L894. 

'I'm:  improvements  herein  described  are  applicable  to 
portable  cells  of  the  chloride  of  silver  type,  and  especially 
to  that  described  in  Eng.  Pat.  13,344,  August  25,  1890 
(this  Journal,  1890,  1136).  The  outer  case  is  preferably 
composed  of  sheet  zinc  pressed  into  a  corrugated  form,  and 
the  element  of  the  battery  is  chloride  of  silver  fused  on  to  a' 
silver  wire,  which  forms  one  terminal.  This  chloride  of 
silver  is  covered  with  some  fibrous  material,  such  as  muslin, 
and  is  suitably  insulated  from  the  zinc.  The  interspace  is 
filled  with  the  excitant  consisting  of  wood-flour  or  its 
equivalent,  saturated  with  a  solution  of  Irish  moss  in 
chloride  of  ammonium,  or  the  like. — G.  H.  P. 


Improvements  in  the  Construction  of  Electrolytic  Appa- 
ratus and  in  the  Application  thereof  in  Oxidising, 
Chlorinating,  and  Analogous  Processes.  J.  Hargreaves 
and  T.  Bird,  Liverpool.  Eng.  Pat.  835,  January  13, 
1894. 

This  invention  embraces  the  employment  of  electrical 
apparatus  described  in  Eng.  Pat.  18,871,  October  21,  1892 
(this  Journal,  1894,  256),  but  modified  in  various  ways  to 
the  particular  use  to  which  it  is  to  be  applied.  The  walls  of 
the  cells  are  formed  wholly  or  in  part  of  permeable  material, 
as  previously  described,  and  are  divided  into  flow  and  return 
compartments  by  the  anodes,  which  are  preferably  of  carbon. 
These  cells  may  be  contained  in  an  outer  chamber  through 
which  either  cold  or  hot  air  or  steam  is  caused  to  circulate. 
Apparatus  for  the  bleaching  of  cloth  and  similar  fabrics  is 
described,  and  there  are  four  claims  for  special  arrange- 
ments for  effecting  the  oxidation,  chlorination,  and  similar 
treatment  of  sewage,  paper  pulp,  and  other  matters. 

-G.  II.  E. 


Improvements    in    Electric     Batteries.       H.    T.    Barnett, 
London.     Eng.  Pat.  4113,  Feb.  27,  1894. 

This  battery  is  of  the  zinc  carbon  type,  the  exciting  fluid 
being  a  solution  of  chloride  of  zinc,  and  the  depolariser  the 
oxygen  in  the  air.  The  negative  element,  which  is  prefer- 
ably prepared  by  the  carbonisation  of  a  textile  fabric,  such 
as  velvet  impregnated  with  a  solution  of  chloride  of 
platinum,  rests  on  a  porous  support,  and  is  situated  wholly 
in  the  air,  but  has  a  considerable  portion  of  its  surface  in 
contact  with  the  electrolyte. — G.  H.  R. 


Improvements  in  the  Electro-deposition  of  Aluminium. 
A.  H.  Harris,  Birmingham.  Eng.  Pat.  4325,  March  1, 
1894. 

The  improvements  consist  in  the  use  of  double  aluminium 
electrodes  in  a  bath  composed  of  one  part  nitrate  of  alumi- 
nium to  30  or  40  times  its  bulk  of  a  saturated  solution  of 
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bisulphite  of  soda.  The  whole  is  then  rendered  alkaline 
with  ammonia  Cyanide  of  potassium  may  be  added  in 
the  proportion  of  two  or  three  ounces  to  30  or  4o  gallons  of 
the  solution.— G.  11.  B. 


Improvements  in  Electric  Batteries.      I!.  McL.  McDonald 
and  A.  McDonald.  Dumbartonshire, Scotland.     Eng.  Pat. 

<,  May  :;,  1S'J4. 
This  battery  consists  of  an  outer  jar  containing  a  copper 
spiral  embedded  in  coke,  or  similar  carbonaceous  material, 
saturated  with  a  solution  of  copper  sulphate.  In  the  inner 
porous  pot  is  placed  the  zinc,  which  is  immersed  iu  a 
solution  of  sodium  chloride. — G.  II.  1!. 


Improvements  in  Electrolytic  Vessels  for  Primary  and 
Secondary  Batteries  or  Accumulators,  and  other  Pro- 
cesses of  Electrolytic  Decomposition  and  Electrolytic 
Action,  such  as  for  the  Extraction  of  Metals  from  their 
Ores,  Electro-depositions,  and  the  like.  P.  Schoop, 
Zurich,  Switzerland.  Eng.  Pat.  23,669,  August  27, 
1894. 

The  object  of  this  invention  is  to  provide  means  for  main- 
taining the  density  of  the  electrolyte  constant.  This  is 
effected  by  transferring  portions  of  the  upper  layer  of  the 
electrolyte  to  the  bottom  of  the  vessel,  either  by  means  of  a 
lateral  chamber  through  which  it  is  conducted  to  the  bottom, 
or  by  one  or  more  passages  extending  from  the  upper  to 
the  lower  part  of  the  vessel,  and  communicating  therewith 
at  both  ends.  These  serve  to  receive  periodically  at  the 
npper  end  a  portion  of  the  upper  layer  of  the  electrolyte, 
and  may  or  may  not  be  provided  with  floating  valves  to 
prevent  a  return  flow  of  the  liquid.  In  the  case  of  accumu- 
lators used  in  tramcars  or  boats  no  especial  means  are 
required  for  providing  tbe  Decessary  agitation  of  the  vessels, 
but  in  other  cases  any  suitable  means  may  be  emploved. 

— G.  II.  R. 


Improvements  in  and  connected  with  Galoanic  Batteries. 
J.  C.  Fuller  and  G.  Fuller,  London.  Eng.  Pat.  23,441, 
December  3,  1894. 

Ae<  OKDIKG  to  this  invention,  connection  is  made  with  the 
carbon  element  by  means  of  a  strip  of  platinum  or  other 
non-oxidisable  metal  inserted  into  it.  A  lead  cap  is  cast 
o\ ■<  r  the  projecting  platinum,  and  to  this  the  binding  screw 
or  its  equivalent  i-  attached.  The  carbon  thus  prepared 
stands  in  a  porous  cell,  and  is  surrounded  with  a  mixture  of 
powdered  carbon  and  manganese  saturated  with  a  solution 
-of  chloride  of  zinc  and  sal-ammoniac.  The  porous  cell 
stands  in  a  cylinder  of  zinc,  the  interspace  being  filled  with 
planter  of  Paris  saturated  with  a  solution  of  sal  ammoniac 
and  chloride  of  zinc.  The  outside  of  the  zinc  is  covered 
with  coating-  of  fabric  or  paper  impregnated  with  an 
insnlating  material,  snch  as  india-rubber. — G.  H.  B. 


XII.-FATS.   OILS.   AND   SOAP 
MANUFACTURE. 


flame,  the  temperature  ol  the  oil  being  raiser!  from  80    to 

To  C.  A  blackish-brown  liquid  was  produced  in  which 
particles  of  coke  were  noticeable.  The  reaction  is  much 
more  violent  and  local  than  that  with  sulphuric  acid,  and 
the  results  arc  unsatisfactory.  With  petroleum  each  drop 
of  chromyl  chloride  causes   ignition  of  the   material  and  not 

a  mere  local  outburst  of  flame.     The  cost  of  the  reagent  is 

also  at  least  ID  to  12    times  as  great  as  thai  of  the  sulphuric 
acid  now  used,  so  that  for  industrial  purposes  the   proi 
also  on  that  account  useless. — L.  T.  T. 


Gantter's  Prccesa    fur  Determining  the  Iodine    Value  of 
Fats.     P.  C.  Mcllhiney.     J.  Ame'r.  Chem.  Soe.  16,  372. 

See  under  XXIII.,  page  197. 


PATENTS. 


Improvements  relating  to  the  Purification  of  the  Residues  or 
Cakes  obtained  from  Fatty  Substances,  Oleaginous 
Fruits,  or  Grains.  H.  H.  Lake,  London.  From  La 
Societe  Anonyme  des  parfums  naturels  de  Cannes,  Paris. 
Eng.  Pat.   16,552,  September  29,  1891. 

This  is  an  amended  specification  of  Eng.  Pat.  9431,  1891 
(see  this  Journal,  1^92,  536).  It  consists  in  the  em- 
ployment, firstly,  of  a  current  of  superheated  vapour  of 
the  solvent,  and,  secondly,  of  a  current  of  dry  steam, 
whereby  a  dry  cake,  free  from  tbe  odour  of  the  solvent 
and  unaltered,  is  obtained. — J.  J.  K. 


Improvements  in  Compounds  for  Oiling  or  Similarly 
Treating  Word.  W.  E.  Ileys,  Manchester.  From  E. 
Godahaux,  Paris.     Eng.  Pat.  21,976,  November  17, 1893. 

Tins  relates  to  the  production  of  a  new  product  termed 
"  Soluble  Xeoline  "  for  tbe  purpose  of  oiling  wool  in  the 
process  of  manufacture.  In  Patent  10,72'J,  June  1,  1893, 
a  mixture  of  soluble  soap,  water,  glycerin,  and  potassium 
carbonate  is  employed.  To  preserve  the  nature  of  this 
compound  more  effectually  and  to  provide  against  the 
coagulation  of  the  soap,  a  non-volatile  hydrocarbon  or  the 
heavy  oil  of  petroleum  is  added  to  the  compound,  and 
(orms  a  homogeneous  mixture.  This  is  said  to  preserve  the 
humidity  of  the  glycerin  and  salt,  and  to  diminish  the 
cvaporation  of  the  water  in  the  compound.  The  proportions 
are  :  water,  LOO  parts  ;  soap,  15  parts  ;  heavy  oil  of  petroleum, 
30  parts  ;  potassium  carbonate,  8  parts  ;  and  glycerin,  -~> 
parts.— J.  J.  K. 


Improvements  in  the  Acid  Saponification  of  Fatty  Bodies 
and  m  Apparatus  employed  therein.  V..  Petit,  St.  Denis, 
France,     ling.  Pat.  2132,  January  31,  1894. 

Thk  improvement  consists  in  atomising  or  converting  the 
sulphuric  acid  into  a  mist,  before  its  contact  with  the  fatty 
body,  which  is  said  to  effect  a  more  complete  decomposi- 
tion.     Tin-  apparatus  resembles  the   centrifugal   machine 

I    in   sugar  refineries.      While   it   is   in    motion,   the   acid 
and    tat     are  fed    through    separate   pipes   into    the    revolving 

tray  ?,  in  which  they  are  thoroughly  mixed,  and  fall  to  tin- 
bottom  part  of  the  vessel. — .1.  J.  K. 


OH        Purification     Method   for    Mineral    Oih        J.    ■'• 

Ellin.     Zap.  bak.  old.  imp.  runic,  techn.  obscbtsch.  1894, 
9, 
'Jiik  autlioi   bat   investigated   this  proposed    process.     He 

point-   ool   thai    the  ribed   t-y    Villon  i-  really 

;  chloride  and  not  cbloro  chromic  acid.     In  accord 

th  Villon  '■"-    300  arms,  ol    a  lubricating  oil 

treated    with   '■'>  gnns.  of   chromyl 
nide.     Each  drop  of  the  reagent  ■   a  burst  of 


Improvements  m  the  Method  of  and  Machinery  or  Apparatus 
for  Extracting  Oil  from  Sent,  and  the  like,  and  foi 
forming    Cakes   from  such  or  other  suitable  Substam    ■■ 

11.  Lamb  rt.  I.  e',u.     Eng.  Pat.  8107,  February  l  I,  1894. 

under  I.,  page  18 1. 
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Improvements  in  or  connected  with  the  Manufacture  of 
Fluorescent  Soaps,  s.  Neumann,  Budapest,  Hungary. 
Bng.  Pat,  16,040,  August  23,  1894. 

Oui.i\wn  opaque  Boap  is  capable  of  taking  up  during  its 
manufacture,  fluorescent  bodies,  but  when  finished  lias  lost 
the  quality  of  fluorescence.  But  when  to  each  kilo,  of  a 
transparent  soap,  1  to  ^  mgrms.  of  a  fluorescent  body,  such 
as  fluorescein  oi  its  derivatives,  eosin,  phloxin,  erythrosin, 
Bafranine,  esculin,  rhodamine,  azoresorcinol,  azoresorufin, 
is  added  and  the  mixture  stirred,  a  fluorescent  soap  i- 
produced.  The  addition  of  ammoniacal  Baits  is  said  to 
increase  the  fluorescence. — J.  J.  K. 


An  Improved  Lubricant  for  the  Lubrication  of  Hydraulic 
/{ants.  Cylinders,  Pumps,  and  all  Surfaces  liable  to 
Corrosion,  and  Effects  of  Friction  in  Water  or  other 
Liquids.  W.  A.  Entwistle,  Manchester.  Kng.  Pat. 
16,292,  August  27,  L894. 

Fifty  parts  of  stearin  or  tallow,  20  parts  of  soapstone  or 
powdered  mica,  2  parts  of  graphite,  10  parts  of  neatsfoot 
or  other  oil,  10  parts  of  powdered  zinc,  lead,  copper,  or 
other  soft  metal,  and  10  parts  of  oil  of  tar,  are  thoroughly 
incorporated. — J.  J.  K. 


An    Improved    Saponaceous    Compound.       If.    Whitbread, 
London.     Eng.  Pat.  19,968,  October  19,  1894. 

This  soap  is  composed  of  the  following  ingredient-  : 
2j  cwt.  of  caustic  potash,  8^  cwt.  of  olein  oil,  8  cwt.  3  qr. 
1G  lb.  of  water,  and  2  qr.  8  lb.  of  potassium  carbonate,  and 
is  intended  for  washing  heavy  and  delicate  fabrics,  especially 
crape. — J.  J.  K. 


Improvements  in  Dn/  Soap-     II.  Heaton,  Bradford.       EDg. 
Tat.  23,054,  November  28,  1894. 

Tins  relates  to  the  production  of  a  dry  soap  containing 
ammoniacal  salts.  About  10  per  cent,  of  mineral  oil  is 
mixed  with  ordinary  dry  soap,  and  5  to  10  per  cent,  of 
ammonium  sulphate  is  added.  The  mineral  oil  is  said  to 
prevent  the  volatilisation  of  the  ammonia  before  the  soap  is 
used. — J.  J.  K. 


XIII .—PIGMENTS.  PAINTS  ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Water-  and  Oil-Colours  for  Artists.      M.  Lotter.      Cheiu. 
Zeit.  i8,  1894,  1G9C. 

The  quality  of  these  colours  depends,  in  the  first  instance, 
upon  the  judicious  selection  of  the  pigments,  their  degree 
of  fineness,  and  the  vehicles  or  cements  with  which  they  are 
prepared.  The  pigments  must  be  as  pure  as  it  is  possible 
to  prepare  them,  free  from  any  admixtures,  and  should  be 
brought  to  the  highest  possible  degree  of  subdivision.  The 
cementitious  substances  used  for  water-colours  are  gum 
arabic,  gum  sandarac  and  British  gum  ;  but  sugar-candy  and 
glycerin  are  usual  additions.  The  employment  of  honey, 
gelatin,  or  isinglass  as  cementitious  agents  is  obsolete. 
The  pigments  are  mixed  with  the  aqueous  solution  of  one 
of  the  above-named  cements  in  porcelain  dishes,  and  the 


resulting  paste  is  passed  four  or  five  time-  through  a  granite 
roller-mill.     Suitable  proportions  are — 


Zinc  White. 


:s7.-.  i-*i - 1 1 1 ~- . 

of  iliy  carmine  lake. 

OS.  Ol 

sine  white. 

„ 

gum   sandar. 

1:2). 
sugar. 

(sol 

ISO 

i. 

British  gum. 

84       „ 

53 

M 

Btigar. 

70       ,. 

glycerin. 

SO 

»» 

glycerin. 

Vermilion. 

j.in  Blue. 

grms 

of  dark  vermilion. 

:  000  grow,  ol 

"still  "or  pale  blue 

1,500 
50 

tnim    arabic 
1:2). 
jar. 

(sol. 

2,500 

fi7 

- 

gum  Bandai 

1  :t). 
Bugar. 

5 

glycerin. 

LOO 

„ 

glycerin. 

The  colour-paste  is  thickened  by  pouring  it  upon  litho- 
graphic stones,  which  are  heated  od  a  sand-bath.  Xo 
lumps  must  form  in  the  paste, which  is  continually  stirred 
and  kneaded.  The  paste,  as  soon  as  sufficiently  concen- 
trated, is  ready  for  conversion  into  the  usual  tablets.  Round 
tablets  are  produced  by  first  rolling  the  paste  between 
polished  steel  rollers  until  it  forms  a  sheet  of  the  required 
thickness  and  perfectly  smooth  surface.  From  these  sheets 
the  round  tablets  are  obtained  by  means  of  punches.  After 
allowing  the  tablets  to  dry  superficially,  the  desired  inscrip- 
tions are  impressed  upon  them  in  presses  by  means  of 
steel  stamps.  They  are  then  completely  dried.  Square 
tablets  are  produced  by  pressing  the  paste  through  an 
orifice  of  the  desired  section,  and  cutting  the  bands  thus 
obtained  into  pieces  of  the  desired  length.  These  tablets 
are  first  completely  dried  ;  they  are  then  placed  in  a  moist 
atmosphere,  and  after  being  thereby  again  superficially 
softened,  receive  the  desired  impression,  and  are  then  finally 
dried.  Moist  water-colours  are  prepared  in  essentially  the 
same  manner  as  the  tablet  colours,  but  they  receive  a  larger 
proportion  of  glycerin,  to  prevent  their  drying.  Oil-colours- 
in  tubes  are  prepared  by  grinding  the  pigments  with  a 
suitable  oil  as  fine  as  possible.  Excepting  gamboge^ 
asphaltum,  and  a  few  others,  all  pigments  can  he  mixed  with 
the  oily  vehicles  without  any  special  preparation.  For 
lake  pigments,  poppy -seed  oil  is  used  which  has  been  con- 
verted into  a  varnish  by  boiling  in  a  tinned  copper  pan  for 
three  hours  a  mixture  of  9  kilos,  of  poppy-seed  oil,  12  kilos, 
of  water,  and  1,100  grms.  of  salt.  Suitable  proportions  of 
oil  and  pigment  are  :  for  Garnet  lake,  20  grms.  of  the  lake 
and  17  grms.  of  poppy-seed  oil  varnish  ;  for  Indian  yellow, 
50  grms.  of  the  lake  and  33  grms.  of  the  same  varnish.  The 
proportions  of  pigment  and  oil  used  are  different  for  each 
pigment.  They  cannot  be  fixed  arbitrarily,  but  are  the 
results  of  practical  experiments  and  observation.  A  mix- 
ture in  equal  volumes  of  bleached  poppy-seed  oil  and 
bleached  poppy-seed  oil  varnish  is  exclusively  used  for 
white  pigments.  Both  oil  and  varnish  should  be  "  sun- 
bleached."  Suitable  proportions  are  :  for  Chemnitz  white, 
2,000  grms.  of  pigment,  220  grms.  of  poppy-seed  oil, 
220  grms.  of  poppy-seed  oil  varnish.  For  Prussian  blae, 
sienna,  umber,  &c,  unbleached  but  bright  poppy- seed  oil  is 
used.  For  most  pigments,  however,  wax  oil  is  used,  which 
is  obtained  by  fusing  gum  mastic  and  Japan  wax  in  a 
copper  pan,  and  dissolving  the  mixture  in  poppy-seed  oil. 
This  mixture  is  u<ed  for  those  pigments  the  high  specific 
irravity  of  which  renders  them  liable  to  separate  from  the 
oil.  Suitable  proportions  are  :  for  chrome  yellow,  400  grms. 
of  pigment,  133  grms.  of  wax  oil;  for  vermilion,  200  grms. 
of  pigment,  -12  grms.  of  wax  oil ;  for  Guignet's  green, 
30gims.  of  pigment,  33  grms.  of  wax  oil.  All  black  pig- 
ments are  ground  with  linseed-oil  varnish.  For  bone-black 
("ivory-black"),  250  grms.  of  black  and  166-6  grms.  of 
linseed-oil  varnish  are  used  ;  for  vegetable  black  ("  lamp- 
black "),  200  grms.  of  black  and  145  grms.  of  varnish. 
The  finished  oil-colours  are  filled  into  the  tubes  by  means 
of  machinery. — C.  O.  W. 
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PATENT. 

Impermeable    Paint  for    Minors.       (!:  Phillips,    Brussels. 
Eng.  Pat.  19,856,  October  18,  1894. 

The  object  of  the  invention  is  to  produce  a  paint  for  pro- 
tecting the  metallic  coating  of  mirrors,  the  said  material 
being  unaffected  by  air  and  capable  of  resisting  the  passage 
of  air  through  its  nores.  The  material  is  termed  "  Monopole," 
and  is  formed  of  the  following  materials,  which  may  be  in 
the  proportions  given  below  :  — 

For  producing  1  kilo,  after  boiling — 

720  grms.  of  turpentine. 

150         „         Damar  gum. 
90         „         China  clay. 

100         „         pure  graphite. — V.  C. 


(B.)— RESINS,  VARNISHES. 

Turpentine  from  Finland.    O.  Aschan  and  E.  Hjelt.     Chem. 
Zeit.  18,  1894,  1566. 

The  oil  of  turpentine  is  obtained  from  the  trunks  and 
roots  of  pinus  sylvestris  and  pinus  abies.  The  distillation 
is  carried  out  at  a  high  temperature.  The  crude  oil  is 
freed  from  acetic  acid  and  tarry  matters  by  distillation  over 
lime.  The  examination  of  three  different  samples  of 
Finland  turpentine  gave  the  following  numbers  : — 

1 .  Oil  of  Turpentine  from  South  Finland. — Fractional 
distillation  yielded  71  percent.,  boiling  at  from  155°  to 
160°  C. ;  302  per  cent.,  boiling  at  from  160°  to  165°  C. ; 
226  per  cent.,  boiling  at  from  165°  to  170J  C. ;  and  20*1 
per  cent.,  boiling  at  from  170J  to  175"  C.  The  first  fraction 
consists  chiefly  of  pinene,  the  higher  fractions  chiefly  of 
sylvestrene  and  dipentene.  This  turpentine  oil  is  therefore 
identical  in  composition  with  Swedish  and  Prussian  oils. 

2.  Oil  of  Turpentine  from  North  Finland. — The  bulk 
of  this  oil  distils  between  170°  and  178°  C.  The  lower 
boiling  portions  consist  chiefly  of  pinene,  hut  the  larger 
proportion  of  the  oil  consists  of  dipentene  with  scarcely  any 
sylvestrene. 

3.  'Turpentine  Oil  obtained  by  distilling  Resinous  Wood 
with  Steam. — The  chief  fraction  distils  between  155°  and 
§60°  C,  and  contains  much  pinene.  In  the  higher  fractions 
sylvestrene,  but  no  dipentene,  was  observed.  From  this  it 
most  be  concluded  that  whilst  sylvestrene  occurs  ready 
formed  in  the  resin  of  the  northern  coniferous  trees,  dipen- 
tene is  not  a  natural  product,  but  is  formed  by  the  super- 
heating of  the  pinene  during  the  process  of  distillation. 

— c.  o.  w. 


(C.)— INDIA-RUBBEB,  &c. 

The  Analysis  of  India- Rubber  Articles.     C.  A.  Lofcrv  de 

Bruyn.     Chem.  Zeit.  18,  L894,  1566,  1018. 

See  under  XXIII.,  page  1 08. 


PATENTS. 

Improvements  in  Materials  or  Compounds  adapted  for 
I  <■  as  Varnishes,  «s  Substitutes  for  India-Rubber, 
Gutta  Percha,  and  like  Substances,  ami  /or  other 
Purpo  es,  and  the  Process  for  their  Production.  C.  U. 
King,  Balham,  Surrey,  ami  K.  v.  Jellicoe,  Streatham, 
rrey.     Bog.  Pat.  24,695,  Deo  tuber  22,  1893, 

I  in  -oivcnt  confute  of  dried  methylated  spirit  containing 

."/  per  cent,  or  "more  of  methylated  ether  or  benzene.     Tung- 

i  i-  added  to  make  tin-  materia]  fireproof,  and 

ili>;  ■  ■  pari  of  the  material  It  provided  l>\  a  cellnloid 

eOttOn     wool,    COtton     waste,    or    esparto 

if  flexibility  it  desired,  castor  oil,  or  gum  copal 
oil,   may  be   added.      I>ry  pigment    or  other 
eolonrit,  a  be  added  if  required,     V.C. 


Improvements  in  the  Manufacture  of  Coloured  or  Patterned 
Waterproof  Fabrics,  and  in  the  Minns  or  Apparatus 
Employed  therein.  T.  Birnbaum,  How,  Middlesex. 
Eng.  Pat.  561,  January  L0,  L894. 

See  under  VI.,  page  L51. 


Improvements  in  Mills  for  Mixing  India-Rubber  and  other 

like  Materials.  A.  (i.  l'.rookes,  London.  From  .J.  E. 
Davis,  Lynn,  Mass.,  U.S.A.  Eng.  Pat.  23,483,  Decem- 
ber 4,  J8-.il. 

Mixing  mills  for  rubber,  commonly  have  two  cylindrical 
rollers  which  revolve  at  different  speeds.  The  crude  rubber 
clings  to  "  the  slower  roller."  An  endless  travelling  apron 
brings  back  to  the  rollers  that  part  of  the  foreign  material 
which  has  escaped  unmixed  from  between  the  rollers.  In 
the  improved  mill,  the  apron  is  in  contact  with  the  slower 
roller  instead  of  with  the  faster  one  as  heretofore,  and  this 
effects  a  saving  in  the  time  required  for  incorporating  the 
foreign  material  of  about  one  quarter  of  the  whole  time 
required.  The  distance  between  the  rollers  in  the  improved 
mill  is  also  capable  of  adjustment  to  accommodate  changes 
in  the  position  of  the  apron. — V.  C. 


XIV -TANNINQ,  LEATHER.  GLUE,  AND 
SIZE. 

PATENTS. 

Improvements    in    the     Treatment   of    Leather.      H.   Neil, 
London.     Eng.  Pat.  24,098,  December  14,  1893. 

Infbeior  leather  may  be  improved  by  this  process,  inasmuch 
as  its  spongy  character  can  be  removed  and  its  toughness 
or  strength  and  durability  enhanced.  Leather  thus  treated 
is  quite  waterproof. 

As  an  example  of  the  treatment  the  following  recipe, 
designed  for  good  English  or  foreign  butts,  may  be 
quoted  : — 

Resin 4  lb. 

Castor  oil i  lb. 

Russian  tallow  or  wax l  lb. 

Benzoline i  gall. 

French  chalk -j  ib. 

The  resin  is  dissolved  in  part  of  tho  benzoline  and  the 
castor  oil  is  added,  the  mixture  being  stirred  until  the 
materials  are  thoroughly  combined.  In  a  separate  vessel 
the  Russian  tallow  or  wax  is  dissolved  in  the  rest  of  the 
benzoline  and  the  mixture  stirred  until  it  assumes  the  appear- 
ance of  milk.  To  this  solution  the  French  chalk  is  added 
and  the  two  solutions  are  mixed.  When  this  liquor  lias 
remained  at  rest  for  some  time,  the  butts  are  soaked  in  it, 
fori.')  minutes,  during  which  time  the  dissolved  resin  and 
oleaginous  constituents  of  the  mixture  will  be  absorbed  into 
the  fibres  of  the  leather.     A.  (x.  |{. 


Improvements  in  the  Manufacture  of  Artificial  Leather  or 
Leather  Hoards  for  Glazing  Paper  ami  for  other 
Purposes.  II.  K.  Minns,  Maidenhead,  Berkshire.  Fug. 
Pat.  22^  l ,  February  I,  1894. 

The  fibrous  materials  employed  are  reduced  to  a  pulp,  and 
chalk  or  whiting  is  added  to  cleanse  the  fibre,  and  by  its 
adhesion  to  the  same,  to  cause  it  to  quickly  absorb  the 
colouring  or  si/.ing  ingredients,  which  may  then  be  added 

The  pulp  [g  then  passed  to  moulds  ami  made  into  sheets  or 
board,     which,    when    sufficiently    dry,    are    glazed     with    a 

solution  consisting  of  starch,  gelatin,  and  n»  per  cent,  of 
turpentine. 

Sole-leather  cuttings  or    Other  scraps  arc  I  rayed  into    fillO 

threads    and     impregnated    with    whiting    in    the    manner 
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indicated.  Winn  thoroughly  dry  they  are  mixed  with 
linseed  01  other  oils  containing  about  20  per  cent,  of 
turpentine.  The  whole  is  then  palverised  as  required,  and 
rolled  or  moulded  into  the  desired  shape.  —A.  G.  15. 


Improvement*  in  the  Treatment  of  Leather.  W.  II. 
Jeansson,  Hamburg,  Germany.  Eng.  Pat.  2.>17,  Feb- 
ruary 5,  18'J1. 

Hi  i:i  to i  <ii;k  "  horse  crup"  leather  has  been  finished  black 
in  order  to  mask  the  spotty  appearance  which  the  natural 
russet-coloured  leather  possesses.  According  to  this 
invention,  the  Leather  is  to  be  kept  from  direct  contact 
with  the  air  during  the  tanning  process,  and  to  be  dried  in 
the  open  air  as  soon  as  it  is  removed  from  the  tan-pit.  In 
this  way  the  spotty  appearance  is  avoided  and  the  leather 
is  of  an  even  russet  colour,  fit  to  he  used  either  in  this 
natural  colour  or  dyed  with  any  other  shade  than  black.  If 
the  leather  19  too  hard  it  is  "  stuffed"  with  grease. 

—A.  G.  15. 

An  Improved  Substitute  for  Leather,  ujiplicahle  for  Belt- 
ing unci  other  Purposes.  G.  E.  Stead,  Leeds,  Yorkshire. 
Eng.  Pat.  18,231,  September  26,  1894. 

Textile  driving  belts  have  hitherto  been  made  from  grey 
or  white  yarns  in  their  natural  state,  and  have  been  after- 
wards impregnated  or  coated  with  oil  or  paint.  By  the 
present  invention,  the  belt  is  woven  of  tanned  yarn  and 
impregnated  with  resinous  pitch ;  such  belts  are  impervious 
to  water  and  do  not  fray. 

The  nsinous  pitch  employed  is  a  residuum  from  the 
distillation  of  crude  resins,  mixed  with  some  softening 
agent — e.g.,  beeswax,  brown  grease  and  stearin,  tallow, 
or  their  equivalents — until  the  fatty  acids  have  been  volati- 
lised or  decomposed.  The  textile  fabric  to  be  impregnated, 
is  immersed  in  this  pitch  whilst  it  is  molten  and  then 
passed  through  calendering  rollers. 

The  same  material  will  serve  as  a  substitute  for  leather 
used  for  various  other  purposes. — A.  G.  13. 


Improved  Means  for  Removing  Lime  from  Skins  and 
Hides.  J.  Hauff,  Feuerbach,  Stuttgart,  Germany. 
Eng.  Pat.  22,546,  November  21,  1894. 

For  removing  the  lime  from  skins  and  hides,  and  for 
plumping  them,  the  inventor  uses  a  sulphonic  acid  or  a 
mixture  of  sulphonic  acids.  The  claim  covers  the  sulphonic 
acids  of  benzene,  toluene,  xylene,  naphthalene,  anthracene, 
and  phenanthrene ;  of  phenol,  cresols,  xylols,  naphthols, 
hydrox vanthi  aceues  and  hydroxyphenanthrenes  ;  of  benzoic 
acid,  phthalic  acid,  salicylic  acid,  cresotinic  acids,  and 
hydroxy-naphthoic  acids  ;  of  aniline,  toluidines,  xylidines, 
and  naphthylamines. 

One  part  of  the  sulphonic  acid  may  be  dissolved  in  500 
parts  of  water  and  the  skins  kept  agitated  in  this  at  a 
temperature  of  about  3u°  C.  for  1  —  2  hours  according  to 
the  weight  of  the  skins.  All  the  lime  will  then  have  beeu 
extracted.     (Compare  this  Journal,  1891,  714  ;    1892,  4S.) 

If  the  skins  have  not  been  previously  scraped  after  liming, 
a  small  quantity  of  free  sulphuric  acid  is  advantageously 
employed  in  addition  to  the  sulphonic  acid.  Plumping 
may  be  effected  after  the  removal  of  the  lime  by  passing 
the  skins  through  a  second  bath  of  the  sulphonic  acid 
(1 :  500).  Loss  of  weight  is  much  diminished  by  the  use  of 
the  sulphonic  acids,  since  these  are  without  solvent  action 
on  skin. 

To  obtain  a  cheap  sulphonic  acid,  100  kilos,  of  cresol, 
such  as  is  obtained  as  a  by-product  in  the  manufacture  of 
carbolic  acid,  and  200  kilos,  of  96  per  cent,  sulphuric  acid 
are  heated  to  a  temperature  of  100°  C.  in  a  water  bath  for 
a  few  days,  and  then  diluted  with  300  litres  of  water. 
After  settling,  the  liquor  is  ready  for  use.— A.  G.  B. 


XV.-MANURES,  Etc. 

The  Solubility  of  Basic.  Slug. 


In  a  paper  read  before  the  Cleveland  Institute  of  Bngini  I 
January  14.  1895,  C.  H.  Etidadale  discusses  certain  bI 
ments  published  as  Professor  Wagner's,  and  current 
impressions,  relating  to  the  "  fertilising  activity  "  of  various 
makes  of  basic  slag  as  measured  by  the  citrate  solubility  of 
the  phosphoric  acid,  some  of  which,  particularly  the  third, 
u.  re,  in  bis  opinion,  misleading. 

1.  That  this  solubility  represented  or  was  closely  parallel 
to  the  availability  for  plant  life  under  actual  agricultural 
conditions. 

2.  That  the  more  soluble  slags  were  also  generally  higher 
in  silica. 

3.  The    slags  having  a  higher  "percentage    solubility" 
were  more    valuable    than    those    with    a    low    percent ai 
though  the  former  might  contain  only  10  percent,  or  12  per 
cent,  total  phosphoric  acid;  as  against  17  per  cent,  or  18  per 
cent,  in  the  latter. 

An  instance  of  the  third  proposition  cited  was  in  a 
pamphlet,  which  was  a  translation  of  a  paper  by  Professor 
Wagner,  published  presumably  for  farmers,  in  which  were 
tables  giving  numerical  values  to  slags  of  different  makes, 
which  as  printed  were  altogether  incorrect,  a  slag  haviDg 
8*44  per  cent,  soluble  phosphoric  acid,  being  valued  at 
100,  whilst  one  having  1448  per  cent.,  nearly  twice  as 
much,  was  only  valued  at  81,  simply  because  only  this 
percentage  of  the  total  phosphoric  acid  was  soluble. 
These  values  held  good  per  unit,  but  this  had  nor  been  men- 
tioned, and  in  consequence  of  such  statements  entirely  false 
impressions  had  been  created,  which  it  was  important  to 
remove,  as  they  might  be  most  serious  to  makers  and 
farmers. 

He  had  carefully  examined  the  six  crystalline  constituents 
of  basic  slag,  three  of  them  phosphoric,  and  three  non- 
phosphoric,  some  of  which  Mr.  Stead  and  himself  had 
discovered  and  described  for  the  first  time  to  the  Chemical 
Society  and  Iron  and  Steel  Institute  early  in  1887. 

He  had  also  examined  a  number  of  basic  slags,  including 
three  of  the  North  Eastern  Steel  Company's  make  (which 
gave  very  good  results),  and  a  number  of  other  British 
makes,  all  of  a  degree  of  fineness  as  put  on  the  market,  as 
well  as  siliceous  cinders  for  comparison.  Of  these  he  had 
determined  the  "  citrate  solubility  "  by  Professor  Wagner's 
method,  together  with  the  effect  of  friction  on  the  same,  the 
composition,  and  the  carbonic  acid  water  solubility.  He  had 
also  drawn  up  a  number  of  tables  and  diagrams  illustrating 
the  restdts. 

He  showed  that  that  portion  of  the  phosphoric  acid  not 
soluble  in  the  first  treatment  by  the"  citrate"  test  as  con- 
ducted, is  not  necessarily  unavailable  for  plant  life,  even 
during  the  first  year,  as  extended  conditions  such  as — 

1.  More  solvent. 

2.  Greater  degree  of  fineness. 

3.  Longer  time. 

4.  Friction  such  as  may  take  place  between  the  earth  and 
the  slag,  &c.  may  render  it  all  soluble. 

That  pure  tetrabasic  phosphate  of  lime,  whether  natural 
(as  in  the  transparent  plates)  or  artificial  (as  prepared 
synthetically  by  Mr.  Stead)  are  completely  soluble,  and  as 
readily  so  as  the  blue  crystalline  variety,  if  the  citrate 
used  be  proportioned  to  the  phosphoric  acid  present. 

That  increased  quantities  of  poorer  slags,  containing  the 
same  quantity  of  soluble  phosphoric  acid  as  richer  varieties, 
and  which  should,  when  treated  with  fixed  quantities  of 
solvent  (as  would  under  actual  agricultural  conditions  be 
the  case)  yield  an  equal  amount,  do  not  do  so,  but  on  the 
contrary,  yield  much  less. 

He  dissented  strongly  from  the  expression  of  results  in 
terms  of  "  percentage  solubility,"  and  drew  many  com- 
parisons between  this  and  the  absolute  solubility. 

His  earlier  experiments  showed  the  alleged  close  relations 
between  the  silica  content  and  the  "  percentage  solubility  " 
to  have  almost  as  many  exceptions  to  as  examples  of,  the 
rule,  and  that  there  was  a  point  beyond  which  the  higher  the 
silica  the  less  would  be  the  solubility.     He  contended  that 
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only  practical  tests  extending  over  veins  could  show  the  real 
value  of  slags  of  different  degrees  of  solubility,  and  that 
next  to  this  would  come  carbonic  acid  water  tests. 

He  therefore  sought  further  for  the  principles  governing 
this,  and  after  determining  what  bodies  the  citrate  solution 
dissolved  preferentially,  as  well  as  from  a  close  study  of 
the  behaviour  of  whole  series  of  samples,  and  of  other 
evidence  adduced,  he  felt  there  was  good  ground  for  the 
following  conclusions : — 

The  '•  percentage  solubility  "  depends  on — 

1.  The  actual  content  of  phosphoric  acid,  varying 
inversely  to  it. 

2.  The  neutrality  or  freedom  from  excess  of  lime  (and 
possibly  certain  other  bases). 

3.  That  sdica  does  not  per  se  increase  this,  but  only — 

a.  When  it  combines  with  and  thus  neutralises  excess 

of  lime,  and  possibly  certain  other  bases. 

b.  When   as    a    condition  of  the  presence  of  a  large 

quantity  of  silicate  of  lime  (which  silicate  appears 
not  to  interfere  with  the  solubility  in  the  quantities 
in  which  it  is  generally  preseDt)  there  is  only  a 
low  total  percentage  of  phosphoric  acid  present. 

4.  That  silica  decreases  this  when  present  in  quantities 
greater  than  are  required  in  3,  or  sufficiently  large  to 
bring  about  the  formation  of  silicates  of  iron  or  manganese. 

5.  That  excess  of  oxides  of  iron  and  manganese  have  a 
very  small  effect,  almost  negligible  when  compared  with 
that  of  lime,  the  actual  solubility  being  the  resultant  of 
the  inter-action  of  such  of  these  conditions  as  are  present. 

The  absolute  solubility  or  actual  amount  dissolved, 
depends  on:  — 

The  actual  content  of  phosphoric  acid,  varying  directly 
with  it,  and  in  other  respects  following  2,  3,  4  and  5. 

From  these  conclusions  he  showed  that  if  any  maker's 
slag  have  a  por.r  solubility,  it  is  necessary,  in  the  first  place, 
to  determine  to  which  of  these  causes  this  is  due,  in  order 
to  decide  what  remedy  to  adopt,  if  any  be  practicable.. 


Some  Sources  of  Error  in  our  Methods  of  Determining 
Potash  in  Fertilisers  and  German  Potash  Salts.  N. 
Kobinson.  I'.eporter  on  Potash  for  the  National  Asso- 
ciation of  Agricultural  Chemists  for  1893.  J.  Ainer. 
Chem.  Soc.  16,  364. 

See  under  XXIII.,  page  189. 


The  Determination   of  Phosphoric  Arid.     S.   W.Johnson. 
.1.  Amer.  (hem.  Soc,  16,  462. 

See  under  XXIII.,  page  189. 


PATENTS. 

Improvement     relating   to   the   Manufacture  of  Artificial 
Manure.     A.  E.  O.  Pieper,  Hamburg.     Eng.  Pat.  24,465, 

December  19,  1893. 

Tin-  relates  to  the  manufacture  of  a  manure  in  which  the 
phosphoric  acid  exists  as  biba^ic  calcium  phosphate,  pro- 
duced by  the  simultaneous  employment  of  lime  and  soda 
for  the  decomposition  of  aluminium  and  iron  phosphates. 
Burnt  lime  is  slaked  in  caustic  soda  lye  to  a  thick  pulpy 
consistence,  and  finely  ground  aluminium  or  iron  phospli 
sdded,  the  mixture  being  agitated  till  a  homogeneous 
•  formed.  The  action  may  be  regarded  as  taking 
place  in  two  stages,  in  which  an  alkaline  phosphate  is  first 
formed,  which  is  then  decomposed  by  the  lime,  with  libera- 
tion of  the  alkali  (which  comes  into  operation  again).  The 
Sesetlons  are  s;tic]  u,  be  — 

J  i  P04  ■  2KOH  •   n  >>      Kjll-o,  >   iym  ii 

KTJl'O,  i  CaO  II.      I  bHPO<  t  SKOH. 

This  Dibasic   phosphate   is   soluble  In    ammonium  citrate, 
ilable  by  plants. — J.  .1.  K. 


Improvements  in  the  Manufacture  of  Manure  aril  Ferti- 
lisers. .M.  C.  GHnster,  Erdington.  Eng.  Pat.  192, 
January  13,  18'J4. 
In  is  patent  relates  to  the  production  of  manures  rich  in 
ammonia  and  phosphates  from  animal  matter,  without 
machinery. 

To  obtain  an  ammoniacai  manure,  strained  blood  is  to  be 
mixed  tor  5  minutes  with  20  to  25  lb.  B.O.V.,  "  155  strong," 
or  20  to  25  lb.  "  white  oil  of  vitriol  "  (K.O.V.)  to  the  ton, 
then  raked  together,  heaped  up,  and  after  5  hours  again 
mixed,  re-heaped,  and  left  to  drain  some  hours,  being  finally 
dried  by  means  of  steam  pipes.  To  obtain  :i  manure  rich 
both  in  ammonia  and  phosphates,  n-Ji  is  to  be  broken  up 
and  treated  in  a  similar  manner  with  35  to  40  lb.  B.'M  . 
or  2o  to  30  lb.  ll.O.V.  ;  for  the  preparation  of  a  phosphatic 
manure,  1  ton  of  bones,  broken  small  or  steeped  in  water, 
and  16  lb.  of  K.O.V.  are  employed;  similar  proportions  are 
taken  in  the  treatment  of  horns  and  hoofs.  Night  soil  is 
treated  with  130  lb.  of  B.O.  V.  per  ton,  to  yield  an  ammoniacai 
manure.  The  manures  may  be  employed  separately  or 
mixed  to  suit  requirements.  —  D.  A.  L. 


XYI.-SUGAR,  STARCH,  GUM.  Etc. 

.4.  Gravhneter for  Sugar  Aualysis.    W.  K.  Gird.    J.  Amer. 

Chem.  Soc.  1894,16,  677. 

See  under  XXIII.,  page  188. 


The  Estimation   of  Water  in  Pair  Sugars.     Gunning  and 
Alberda.     Sucr.  Beige,  1894,  23,  108. 

See  under  XXIII.,  page  198. 


Quantitative   Estimation    of   Starch.     J.    Krieger.     Der. 
Amer.  Bierbrauer,  1894,  27,  580. 

See  under  XXIII.,  page  199. 


PATENTS. 


Improvements  in  the  Manufacture  of  Sugar  and  Machinery 

therefore.      S.    Touvarou,    Paris.       Eng.     Pat.    24,718, 
December  22,  1893. 

According  to  the  inventor's  mode  of  working,  sugar  refining 
ffected  directly  and  by  the  aid  of  steam  alone  in  the 
ordinary  centrifugal  machine.  When  high  grade  sugars 
are  being  dealt  with  they  may  be  treated  at  once  in  the 
machine  ;  but  if  of  inferior  quality  they  are  dissolved,  the 
syrups  clarified,  and  a  grain  crystal  obtained  which,  after 
being  moulded  into  blocks  to  fit  the  drum  of  the  centrifugal 
machine,  is  treated  just  as  when  a  high  grade  sugar  is 
commenced  with. 

In  each  case  the  refining  consists  in  blowing  in  steam 
•luring  the  revolution  of  the  machine,  until  the  liquid  thrown 
oil'  is  white  and  hot,  then  the  grains  are  put  into  a  con- 
solidating machine  for  the  production  of  ingots,  cubes,  or 
slabs  which  are  declared  to  be  of  a  purity  exceeding  99  per 
cent.  The  consolidating  machine  referred  to,  comprises  ■ 
jacketed  hopper  with  feed  wheels  for  supplying  the  grain 
■agar  to  the  moulds  as  each  one  is  passed  in  turn  beneath 
the  delirery  shoot.  The  moulds  are  of  bronze  and  have 
various  partitions  according  to  the  required  finished  form 

of  the  sugar;  they  are  Supported  and  carried  along  by  an 
endless  chain  which    brings  each  in  turn    under  the    hopper, 

ami  subsequently  beneath  a  plunger  which  applies  a  heavy 
pi — ure  to  the  contents.  The  opening  and  closing  of  the 
hopper  is  automatically  controlled  bj  the  adjustment  of 
each  mould  beneatb  it.  The  endless  chain  lias  an  inter- 
mittent   motion,  the   length   of   each    movement   being  such 
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a-  to  withdraw  one  mould  from  beneath  the  hopper  and 
bring  another  forward  in  its  place,  and  a(  the  same  time 
.i  pressed  mould  i-  withdrawn  from  beneath  the  plunger 
and  another  is  brought  forward  to  receive  pressure.  Hand 
labour  is  required  fur  placing  the  empty  moulds  <>n  the 
endless  chain  at  one  end  and  removing  them  filled  and 
pressed  at  the  othev  end  of  the  machine.  — (I.  \V.  A.  T. 


An  Improved  Evaporator  for  Saccharine  or  other  Liquids. 
J.  .McNeil,  Govan,  N.B.  '  Bng.  Pat.  4433,  March  2,  1894. 

Tin:  intention  of  the  inventor  is  to  improve  the  construction 
and  increase  the  efficiency  of  apparatus  for  evaporating 
sacchariue  or  other  liquids,  whilst  in  transit  through  tin- 
apparatus.  The  invention  described,  comprises  an  open 
tank  provided  with  an  inlet  and  an  outlet  for  the  liquid  to 
be  evaporated,  and  is  fitted  with  a  number  of  vertical 
partitions  having  passages  across  at  alternate  ends,  so  that 
the  liquid  may  flow  between  the  partitions  in  opposite 
directions  alternately.  The  tank  is  thus  divided  into 
compartments,  in  the  lower  part  of  each  of  which  is  a 
group  of  horizontal  tubes  for  the  passage  of  steam  to  heat 
the  liquid;  each  group  of  tubes  is  fixed  in  end  boxes,  the 
box  at  one  end  being  divided  by  a  partition  into  two  com- 
partments, one  of  which  communicates  with  an  outlet  or 
drainage  pipe  ;  the  box  at  the  other  end  is  without  partitions 
and  the  steam  from  the  inlet  traverses  one  half  of  the  group 
of  tubes  in  one  direction  and  passing  through  the  further 
box  to  the  other  half  of  the  tubes,  returns  through  them  in 
the  opposite  direction.  The  boxes  at  the  inlet  and  outlet 
end  are  fixed,  and  arc  fitted  in  connection  with  passages 
formed  in  the  bottom  of  the  tank  in  a  manner  permitting 
the  pipe  attachments  to  be  conveniently  made  externally  ; 
the  boxes  at  the  opposite  ends  of  the  partitions  are  free  to 
move  according  to  the  expansion  and  contraction  of  the 
tubes.  The  outlet  for  the  liquid  undergoing  evaporation  is 
placed  at  such  a  level  as  to  maintain  a  suitable  depth  of 
liquid  over  the  steam  pipes. — G.  W.  A.  T. 


XV1I.-BREWING.  WINES,  SPIRITS,  Etc. 

Maize    as    Brewing    Material.     C.    Schubert.      Allgem. 
Zeits.  f.  Hierbr.  u.  Malzfab.  1894,  22,  8C1. 

The  extensive  use  of  maize  for  brewing  in  America  and 
the  attempts  of  the  Americans  to  dispose  of  their  surplus 
production  of  this  cereal  to  the  German  and  Austrian 
breweries  has  led  tbe  author  practically  to  test  the  suitability 
of  it  for  the  brewing  of  lager  beer.  A  coarse  American 
maize  flour  was  used,  containing  14-27  per  cent,  of  water 
and  1*67  per  cent,  of  oil.  A  laboratory  experiment  showed 
that  saccharification  remains  incomplete  when  a  proportion 
of  3  of  maize  to  2  of  malt  is  reached.  In  the  trials  on  the 
large  scale  the  maize  was  added  in  2  portions  to  the  first 
and  second  thick  mash,  32  per  cent,  being  used.  The  wort 
obtained  showed  a  strength  of  14-5  per  cent.  (Balling). 
The  yield  of  extract  from  the  maize  amounted  to  80  per 
cent.,  that  from  the  malt  to  64  per  cent.  The  analysis  of  the 
finished  beer  proved  that  its  composition  was  perfectly 
identical  with  that  of  normal  lager  beer.  In  spite  of  this 
and  the  possibility  of  effecting  economy  in  the  cost  of 
production,  the  author  thinks  that  in  consequence  of  the 
peculiar,  somewhat  raw  taste  of  this  beer,  the  first  named 
advantages  will  be  more  than  counterbalanced  by  this  latter 
disadvantage,  and  the  adoption  of  the  use  of  maize  in  the 
brewing  of  better  class  German  beers  cannot  be  considered 
a  step  in  the  direction  of  improvement. — F.  M. 


Schizosaccharomycet  Octosporus.  Beijerinck.  Wochenschr. 
I.  Brauerei,  1894,11,  1081—2.  From Centrbl. f.  Bacter. 
ii.  Parasitenkunde,  16,  No.  2. 

Tiik  author  describes  a  new  species  of  the  genu-  Scliizo- 
saccharomyces  (Lindner),  which  differs  from  Lindner's 
Sch.  pombus  in  it-  prolific  spore  formation,  and  the  pretty 
regular  occurrence  of  eight-spore  cells.  This  yeast  was 
found  on  currants  from  Xante.  When  cultivated  in  wort- 
gelatin  these  cells  formed  colonies  similar  to  those  from 
ordinary  yeast.  On  continued  growth  the  original  budding 
cell-.  «  hich  are  about  the  same  size  a-  those  of  ordinary  yeast, 
become  almost  entirely  replaced  by  spore-forming  cells. 
'1  In  -e  somewhat  oval  asci,  which  generally  develop  eight 
ascospores,  form  cap-  and  grow  to  a  diameter  of  12 — 2<> 
/u  before  liberating  the  spores.  When  cultivated  in  wort 
without  tree  access  of  air  the  growth  remains  very  similar 
to  that  of  ordinary  yeast,  but  as  soon  as  air  is  allowed  free 
access  the  size  of  the  cells  begins  to  vary  greatly,  and  the 
formation  of  the  large  asci  takes  place.  The  spores  and 
also  the  cells  produced  by  budding,  often  remain  for  some 
time  joined  together  into  groups. 

The  S.  octosporus  grows  well  in  the  natural  nitrogenous 
extracts  of  malt,  currants,  &c.,  but  hardly  shows  any 
growth  when  the  nitrogen  is  supplied  as  ammonium  salts, 
a-paragine,  peptone,  &c.  Of  the  carbohydrates,  glucose, 
levulose,  and  maltose  produce  vigorous  growth  ;  mannite 
and  glycerin  feeble  growth ;  whilst  cane  sugar,  erythrite, 
lactose,  raftinose,  dulcite,  quercite,  arabinose,  and  inosite 
do  not  support  its  growth  at  all.  Octosporus  is  the  first 
yeast  which  has  been  observed  to  be  unable  to  utilise  cane 
sugar  for  its  growth. 

In  its  relation  to  oxygen,  octosporus  resembles  the 
moulds,  requiring  more  oxygen  stored  up  in  its  cells  in 
order  to  allow  it  to  cause  fermentation  in  media  free  from 
oxygen,  than  ordinary  yeast  does.  As  an  aerobic  ferment 
cultivated  in  malt  wort  octosporus  yields  in  pressed  yeast 
(containing  75  per  cent,  of  water)  about  30  per  cent,  of  the 
weight  of  malt  used,  whilst  under  like  conditions  ordinary 
yeast  never  yields  more  than  22  per  cent.  Fermentation  is, 
however,  slower  by  about  12  hours  than  that  of  ordinary 
beer  or  wine  yeast,  and  the  attenuation  of  a  10°  Balling 
wort  can  with  difficulty  be  brought  below  4°  B.,  the  per- 
centage of  alcohol  not  exceeding  about  0'7  of  the  ferment- 
ing liquid.  When  the  pressed  yeast  is  used  for  baking 
purposes  the  evolution  of  carbonic  acid  per  unit  of  time  is- 
only  about  00  per  cent,  of  that  produced  by  good  ordinary 
pressure  yeast. 

Beijerinck  has  also  found  on  currants  (a.)  A  yeast 
forming  acetic  ether  (S.  acefatethylicus)  and  (6.)  A  new 
pure  yeast  of  very  great  density.  When  grown  as  an 
aerobe  in  wort  the  density  of  this  yeast  is  further  increased, 
but  when  cultivated  in  gelatin  it  is  very  soon  diminished. 
From  stoneless  currants  the  author  also  obtained  a  yeast 
(S.  passularum),  which  in  gelatin  produces  almost  solely 
spore-cells,  in  wort  a  large  proportion  of  spore  cells. 

The  author  has  observed  the  formation  of  asci  containing 
4  to  6  spores,  with  S.  apiculatus,  with  which  yeast  spore 
formation  has  not  previouslyT  been  observed. — L.  T.  T. 


Beariny  of  the  Acetic  Ferment  on  Brewing.     E.  C.  Hansen. 
Wochenscbr.  f.  Brauerei,  1894,  U,  1282. 

The  author's  researches  show  that  this  ferment  is  only 
active  in  brewing  when  the  fermenting  temperature  is  high 
and  there  is  free  access  of  air  to  the  wort.  Thus,  where 
bottom  fermentation  is  employed  there  should  be  little  fear 
of  harmful  acetic  fermentation.  When  bottom  fermentation 
lager  beer  was  inoculated,  either  before  or  after  primary 
fermentation,  with  Bacterium  aceti  and  B.  pasteurianum,. 
these  bacteria  were  still  present  and  living  in  the  finished 
beer,  but  they  had  not  noticeably  influenced  either  the 
primary  or  after  fermentations.  The  beer,  only  became 
sour  in  badly  corked  bottles  subjected  to  favourable 
temperatures.  When  exposed  to  higher  temperatures  the 
beer  in  well  corked  bottles  remained  sound,  and  even  when 
inoculated  in  bottle  with  vigorous  B.  aceti  or  B.  pasteuria- 
num, and  kept  in  the  dark  at  the  ordinary  room  temperature 
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for  14  days,  the  beer  (if  the  air  was   rigorously  excluded) 
6howed  no  signs  of  becoming  sour. 

As  regards  beer  brewed  by  bottom  and  cold  fermentation, 
little  difficulty  from  acetic  fermentation  is  to  be  feared  if 
care  be  taken  to  have  the  casks  and  bottles  well  sealed  and 
fullv  filled,  so  that  the  ferments  can  obtain  no  aeration. 

—  L.  T.  T. 


Development  of  Spores  in  Saceharomyces  Membranxfaciens, 

Sacch.    Ludwiqii,     and     Anomalus.       J.     C.     Nielsen. 
Wochenschr.  f.Hraucrei,  1894,  11,  1082—1083. 

The  author   has    carefully  examined    the    action  of   these 
species  at  various  temperatures. 

Sacch.  Mcmb. — At  2*5° — 3°  C.  no  spore  formation 
occurs,  at  6-5° — 8mr>'  spore  formation  is  very  slow  (4|  to 
7  days),  at  25°— 33  •  5°  it  is  rapid  (17— 21  hours),  and  at 
35°  it  again  ceases. 

S.  Ludw.— At  2-5°— 3°  C.  none,  at  6  •  5°— 8  •  5°  very  slow 
(7  to  14  days),  at  25^—32-5°  rapid  (17—21  hours),  and  at 
34°  none. 

S.  Anomalus.— At  2-5° — 3°  C.  none,  at  6°— 8-5°  very 
slow  (7 — 14  days),  at  25° — 32-5'  very  rapid  (17 — 21  hours), 
and  at  34°  none.— L.  T.  T. 


The  Influence  of  Mashing  Conditions  on  the  Degree  of 
Fermentation  obtained.  Wochenschr.  f.  Brauerei,  11, 
1894,  1240—1241. 

It  is  customary  to  mash  at  a  higher  or  lower  temperature 
according  to  whether  it  is  desired  to  obtain  a  wort  richer  or 
poorer  in  fermentable  sugars,  that  is,  a  wort  of  low  or  of 
high  attenuating  capacity. 

The  author  contends,  however,  that  in  the  decoction 
system  of  mashing,  the  desired  result  is  often  not  obtained, 
because  of  the  difficulty  which  exists  in  regulating  the 
temperature  in  the  copper  in  a  range  extending  from 
50'— 52°  R.  to  5fi°— 53°  R.,  since  the  temperature  at  the 
edge  of  the  vessel  may  vary  by  more  than  six  degrees  from 
that  at  the  centre.  It  is  advisable,  therefore,  to  replace  the 
chain-rakes  by  paddle-rakes,  when  these  differences  may  be 
removed.  Even  then,  owing  to  the  small  bulk  of  the  mash, 
the  composition  of  the  resulting  wort  cannot  be  regulated  as 
readily  through  the  agency  of  temperature  as  in  the  infusion 
process,  and  it  is  consequently  very  necessary  to  pay  careful 
attention  to  the  temperature  in  the  mash-tun  after  the 
addition  of  the  first,  and  especially  after  the  addition  of  the 
second  "  Dickmaische." — T.  A.  G. 


77te  Influence  of  the  Mashing  Process  on  Attenuation. 
(.'.  Cabanis.  Wochenschr.  f.  Brauerei,  1891,  H  908 — 
970. 

This  paper  is  largely  a  replj  to  the  papers  of  Reischbock 
r  Wochenschr.  f.  Brauerei,  1894,  No.  27;,  C.  D.  {ibid.  1*94, 
No.  22;,  and  Windi-eh  (this  Journal,  1891,  967).  The  author 
consi.icrr  as  a  bad  malt  one  having  too  higli  a  percentage 
of  glassy  and  mouldy  corns,  showing  had  solubility,  slow 
conversion,  bad  racking,  &c,  hut  that  a  malt  with  the  pro- 
portion of  maltose  to  non-maltose  as  i  :0*8,  is  just  as  good, 
Tor  its  proper  uses,  as  one  having  the  proportion  l  :0*6.  The 
-  on  a  knowledge  of  the  history  of  the  malt, 
on  careful  examination  of  its  external  characteristics,  and 
on  making  a  trial  mash.  Whilst  he  admits  that  the  barley 
varies  much  from  year  to  year,  and  consequently  the 
treatment  daring  malting  most  vary  to  neutralise  this 
variation,  his  experience  it  thai  the  varying  quality  of  tie- 
bar  r,ot  have  very  great  influence  on  the  attenuating 
properties  of  the  mall  mashes.    The  author  maintains  his 

at  that  whilst  the  mashing  temperature  of  151 
\c,T   V.   if  generally  a  suitable   one,  a  reduction   of  this 
temperature,  if  the  attenuatioa  s/ith  anj  special  malt  be 
to  nii'-M.V  !•'.,  or  even  lower,   will   increase  the 

attenuation.      In     OIIl  •len-    tin-  mill  has  been  died 

at  too  he'd  ;i  temperature,  no  variation  in  temperature  b< 


able  to  produce  satisfactory  attenuation.  This  is  probably 
due  to  a  weakening  of  the  diastase  by  the,  high-drying, 
which  also  causes  a  tendency  to  insufficient  conversion  and 
to  clouding.— I,.  T.  T. 


The  Influence  of  the  Mashing  Process  <>n  Attenuation. 
X.  Reischbock.  Wochenschr.  f.  Brauerei,  1894,11  1055 
—1057. 

This  is  a  reply  to  Cabanis  (see  preceding  abstract).  The 
author  insists  on  the  importance  of  chemical  analysis  of 
the  malt,  in  conjunction  with  its  physical  examination.  He 
considers  the  use  of  trial  mashes  inconvenient  and  un- 
certain, yielding  less  reliable  results  than  careful  analysis 
of  the  malt.  It  is  impossible,  and  indeed  unnecessary,  for 
the  brewer  to  know  the  history  of  all  the  malt  he  uses. 
He  maintains  that  the  original  quality  of  the  barley  has  a 
great  influence  on  the  ultimate  attenuation,  &c,  and  is  not 
by  any  means  neutralised  in  the  malting  process.  Barley 
from  the  same  place  varies  greatly  in  different  years,  and 
the  malts  made  therefrom  also  differ  much  and  cause  very 
considerable  variations  in  the  degree  of  attenuation  of  their 
extracts.  The  author  admits  that  variations  in  the  mashing 
process  cause  great  variations  in  the  degree  of  attenuation 
attainable,  but  does  not  admit  that  a  lowering  of  the 
mashing  temperature  by  a  few  degrees  has  such  a  very 
great  influence  on  the  attenuation  as  Cabanis  ascribes  to  it. 

— L.  T.  T. 


The  Use  of  Lime  and  of  Sulphurous  Acid  for  the  Preven- 
tion of  Mould  Formation  during  Malting.  Wochenschr. 
f.  Brauerei,  1894,11,  1172. 

If  lime  bo  added  to  the  first  steep-liquor,  the  barley  should 
not  be  kept  in  contact  therewith  for  more  than  an  hour. 
The  liquor  should  then  be  drained  off,  fresh  water  added 
and  drained  off,  and  this  repeated  till  the  water  no  longer 
causes  an  instant  and  marked  blueing  of  litmus  paper.  If 
the  barley  be  left  too  long  to  the  action  of  the  lime,  the 
growth  is  retarded  and  the  quality  of  the  resulting  malt 
deteriorated. 

The   use  of  sulphurous  acid,  as  recommended  by  Kukla 
(This  Journal,  1^94,  9GS),  is  said  to  give  good  results. 

— L.  T.  T. 


Note  on  Foaming  Fermentations.     O.  Knackfuss.     Zeits. 
fur  Spiritusicd.  1894,  17,  242 — 243. 

A  DETAILED  account  of  practical  experiences  in  the  above 
connection  (i.e.,  relating  to  the  excessive  production  of 
froth  during  fermentation,  and  the  consequent  loss  of  wort), 
gained  in  various  distilleries,  &c.  The  author  is  inclined 
to  the  opinion  that  the  cause  of  the  trouble  resides  chiefly 
in  the  potato  itself,  depending  on  climatic  conditions  of 
growth,  nature  of  the  soil,  kind  of  manure  used,  &c.  The 
artificial  manures  frequently  employed  convey  to  the  potato 
various  salts  having  an  accelerating  action  on  yeast ;  and, 
according  to  the  author,  potatoes  grown  without  the  aid  of 
such  manures  seldom  give  rise  to  foaming  fermentations. 
Other  factors  which  favour  the  production  of  froth  are, 
excessive  agitation  and  aeration  of  the  wort  during  mash- 
ing, cooling,  &c.,  too  high  a  degree  of  saccharification,  and 
also,  possibly  to  a  great  extent,  the  use  of  yeast  possessing 
high  fermentative  power.  As  regards  means  of  combating 
the  evil,  steaming  the  potatoes  under  a  very  high  pressure 

is  often  effective,  but,  on  the  other  hand,  sometimes  induces 
poor,  incomplete  fermentations.  Other  means  consist  in  the 
addition  of  some  kind  of  ground  grain  (oats)  to  the  prelimi- 
nary mash,  or  to  the  pitching  yeast,  or  to  both.    Again,  oil  or 

petroleum    may    he    added    to   the    fermenting    mash.      The 

latter  is  more  effective,  especially  at  higher  temperatures, 
but  is  objectionable  on  account  of  the  flavour  it  imparts  to 

the    spirit.      In    any    ease,    the    action    of   oil,  &C   is    only 

temporary,   and   repeated  addition   of  fresh   quantities   is 
ary  to  keep  the  foam  down.     ll.  T.  P. 
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Foaming  Fermentations  and  Pure  Yeast.     Zeits.  fur 
Spiritusind.  1894,  17,  250. 

\  i.i  i-iiinii  i  HON  of  a  lecture  delivered  by  Siegler  before 
the  "  M&rkische  Brennerei  -  Verwalter  Vetera."  II 
observation  is  thoroughly  confirmed,  thai  foaming  fermenta- 
tions, when  due  to  excessive  activity  of  the  yeast,  may  be 
avoided  by  so  regulating  the  proportion  of  malt  employed 
during  mashing,  thai  the  production  of  an  excessive  amount 
of  maltose  is  prevented.  In  practice,  when  foaming  fermen- 
tations occur,  it  suffices  to  reduce  the  malt-rate  or  the  time 
of  eaccharification,  or  both.  ()r  a  larger  proportion  of  the 
total  malt  used  may  be  added  during  the  preliminary 
mashing  stage.—  II.  T.  P. 


Microbiological  Notes  on  the  Manufacture  of  Arrack  in 
/la/aria.  ¥..  Eijkniann.  Centralblatt  fiir  Bakt.  und 
Parasitenkunde,  Xo.  3,  1894;  and  Zeits.  fur  Spiritusind. 
1894,17,  273 — 274. 

The  raw  material  used  in  the  production  of  arrack  in  Batavia 
consists  of  the  molasses — otherwise  almost  valueless — 
obtained  from  cane-sugar  manufactories.  In  the  proeess 
employed,  the  first  step  is  the  preparation  of  the  ferment 
material.  For  this  purpose  finely-powdered  Chinese  yeast 
is  ground  up  with  boiled  and  cooled  rice,  and  the  mass 
allowed  to  stand  in  an  open  tub  fitted  with  a  perforated 
bottom.  By  the  next  day  the  grains  of  rice  are  already 
completely  overgrown  with  a  white  mould  mycelium,  and 
possess  a  sour-sweet  flavour  and  sweetish-mouldy  odour  ; 
at  the  eud  of  two  days  the  mass  is  converted  into  a 
juicy  pulp,  the  juice  containing  20  —  30  per  cent,  of  sugar. 
In  this  condition,  the  mass  (weighing  about  30  kilos.,  and 
locally  termed  "  tapej  ")  is  ready  for  use  and  is  floated  on 
a  vat  (2—3  hi.)  of  already  fermenting  molasses  solution. 
Next  day  the  tapej  is  broken  up  and  the  contents  of  the  vat 
transferred  to  a  larger  vessel  half  filled  with  molasses 
solution  (1  in  3).  From  this  the  original  vessel  is  refilled 
and  started  with  a  fresh  tapej.  The  remaining  liquid  is 
distributed  among  several  vats,  and  further  quantities  of 
molasses  added  from  time  to  time.  Fermentation  is 
practically  complete  after  8 — 9  days.  The  liquid  is  then 
filled  into  a  series  of  earthenware  pots  (15  1.  capacity),  in 
which  a  slight  after-fermentation  takes  place  and  a  deposit 
separates;  and  finally,  after  another  period  of  eight  da}  s, 
distilled.  The  spirit  obtained  contains  about  50  per  cent, 
of  alcohol,  is  comparatively  free  from  fusel  oil,  and  differs 
from  all  rice-arrack  in  having  a  sweetish-burnt  flavour 
derived  from  tbe  molasses.  The  yield  of  alcohol  is  very 
poor,  and  is  equal  to  about  20  per  cent,  of  the  sugar 
fermented. 

Micro-organisms  of  the  Riec  and  Molasses    Fermenta- 
tions.— During    the    rice    fermentation     the     predominant 
organism  is  the  mould-fungus  mentioned  above.     It  secretes 
a  diastatic  enzyme  and  possesses  to  a  higb  degree  the  power 
of    converting    starch    into    dextrin,    maltose,  and    finally' 
dextrose.     (Lactic  acid  is  also  formed.)     In  pure  cultivation 
it  closely  resembles  Amylomyces    Ilouxii,   which  Calmette 
isolated  from  Chinese  yeast ;  and,  according  to  the  author, 
is  undoubtedly  a  species  of  Mucor.    Besides  the  above,  other 
organisms  occur,  the  most  important  being  yeasts  of  which 
two  varieties  secrete  diastase.     In    tbe  molasses  fermenta 
tion,  however,  these  yeasts  only  play  a  secondary  part.     The 
predominant  organism  during  the  whole  course  of  fermenta- 
tion is  a  rod-shaped  alcoholic  ferment  (thickness,  0-005  to 
0  006  mm. ;  length,  0-02  to  0*04  mm.),  which  could  not  be 
detected  either  in  Chinese  yeast  or    in  the  tapej  mass,  and 
is  probably  derived  from  the  molasses,  or  the  water  used. 
Multiplication  takes  place   by   fission,    the    daughter-cells 
usually  adhering  together  in  the  form   of  characteristic  V- 
shaped  rods.     The  microbe  may  readily  be    cultivated  on 
solid  media,  especially  those  containing  sugar  or  starch.     It 
inverts  cane-sugar,  and  when  grown  in   sterilised  molasses 
produces  active  fermentation.     The  fermented  liquid,  when 
distilled,    yields    a    spirit   resembling    good    arrack    in   all 
respects. — H.  T.  P. 


Note  on  ilu  Unreliable  Nature  of  the  Sulphuric  Acid  Test 
for  the  Detection  and  Estimation  of  Fusel-Oil  in 
Spirit.  -M.  Glusenapp.  Zeits.  fOr  Spiritusind.  1894, 17, 
344—845. 

(iw  im.  to  its  simplicity  the  colorimetric  te~t  with  sulphuric 
acid  for  the  detection  of  impurities  in  spirit,  is  still  largely, 
even  officially,  employed,  from  a  theoretical  point  of  view 
the  method,  if  reliable,  should  \  ield,  under  identical  condi- 
tions, the  same  depth  of  colour  with  all  the  different 
constituents  of  fusel  oil.  That  this,  however,  is  very  far 
from  being  the  case,  has  been  shown  by  various  observers, 
and  is  fully  demonstrated  in  the  present  paper.  Solutions 
of  the  higher  alcohols,   &c.   in   highly-purified   spirit 

..  — ..»..  w^.  .1     .....1      ........  I        "...       .V...       iir-iinl       .......  'II...        4,.ll^...i. 


prepared  and  tested  in  the  usual   way, 
the  results  : — 


were 
The   following  are 


No. 

Relative 

Tint. 

1 

2 

Perrier 

fine  spirit 

no  addition  except    sul- 
phuric  acid. 
PerCent. 
by  Vol. 
+  col  of  amy]  alcohol.. 

1 

(pale  yellow.) 

1 

0 

»» 

tt 

+  0-02       ., 

1 

l 

,» 

,t 

+  0-03 

2 

5 

»• 

n 

+  0"01  ofisobutyl  alcohol 

1-5 

C 

„ 

n 

+  0-O2 

3 

7 
8 
9 

•' 

rt 

+  0  05 

+  0-oi  of  pseudo-butyl 

alcohol. 
+  0-02 

7-5 

(wine-yellow.) 

3'fi 

7'5 

10 

11 

12 

tt 

it 
ti 

+  0'05 

+  0'02  of  normal  propyl 
alcohol. 

+  O'Ot            „                „ 

17o 
(dark  wine- 
yellow.) 

1 

1 

13 

tt 

»» 

+  0*10 

1 

11 
15 

39 

W 

t» 

+  o-oi  of  isopropyl 

alcohol. 
+  0-02 

1 
1 

l(i 

it 

tt 

+  0"OS 

1 

17 

» 

V 

+  0  -oi  of  aldehyde 

5 

18 

-• 

s» 

+  0*02          „          .... 

10 

19 

M 

,. 

+  6"05          

30 

20 

J» 

,, 

+  O'Ol  of  fuinirol 

30 

21 

M 

.. 

+  0\02 

60 

22 

tl 

,, 

+  0'iij           ..        

150 

(dark  violet- 
brown.) 

Since  fusel-oil  consists  mainly  of  the  higher  alcohols, 
amyl  alcohol  being  the  chief  constituent,  it  will  readily  be 
seen  that  a  spirit  containing  as  sole  impurity  a  negligible 
amount  of  aldehyde,  or  especially  furfurol,  might  be  classed 
as  inferior  to  another  spirit  free  from  this  impurity,  but  in 
reality  contaminated  to  a  far  greater  extent  by  higher  alcohols. 
The  author  therefore  recommends  the  adoption  of  a  more 
accurate  process,  preferably  the  volumetric  extraction 
method  of  R6se.     (See  this  Journal,  1886,  393  and  498.) 

— H.  T.  P. 


Some  Characteristics  of  California  Wines.     W<   II.  Krug. 
J.  Amer.  Chem.  Soc.  1894,  16,  597—617. 

Thf.  author  has  very  fully  analysed  a  large  number  of 
Californian  wines  representing  all  the  important  districts  of 
that  State,  the  details  of  the  processes  employed  for  the 
various  determinations  being  given  in  extenso. 
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Tvi>k  ok  Wink. 


Rhenish. 


Saulerne. 


Riesling.  Gutedel. 


Claret. 
Zinfandel.  Claret. 


Mudcc. 


Alcohol,  by  weight 

Extract 

Acidity  (as  tartaric  acid) 

Reducing  sugar  (as  dextrose) 

( ;  lycerol 

Ash 


Per  Cent. 
8-45-11T.7 

1*66—2*61 

0-478-0-658 

0-591—0-932 


Per  Cent. 
9*67-11*16 

1*67  -2*34 

0-4G7— 0-G02 


Per  Cent. 
843-12-18 

1-70-4-03 

0*422—0*641 

0*178  -0-850 


Pit  Cent. 
'.'■1.-,  -10-50 

2 '28    m 

o*685-o*87i 

0*446    0*631 


Per  Cunt. 
9*16— 11*23 

2*38  -3-31 

0-601— 0-783 

0*48  lr-0*  620 


Per  Cent. 
11*78—12*4 

2*33—2*92 

0-611— 0*821 

0-S71— 0-556 
0*304—0*386 


Burgundy. 


Mataro. 


Sherry. 


Port. 


Muscatel. 


Alcohol,  by  weight 

Extract 

Acidity  (as  tartaric  acid)  .... 
Reducing  sugar  (as  dextrose) 

Glycerol 

Ash 


Per  Cent. 

Average. 

12*67  by  vol. 

2-79 

0-674 


0*531 

0-283 


Per  Cent. 

Average. 

12-88  by  vol. 

279 

0-673 


0-553 
0-278 


Percent. 
14*38   -17-57 

3-33-9-38 

0-37S -0-797 

1*20-6*17 

0-325— 0-722 
0-211-0-420 


Per  Cent. 
11*97—17*40 

8*52—16*51 

0*412—0*674 

5-16— 1300 
0-161— 0-68S 


Per  Cent. 
10-45—15-50 

17-01—18-62 

0-317— 0- 405 

43-18  (f)— 16*80 

0-866—1-014 

0*148— 0*182 


Californian  wine-producers  grow  European  types  almost 
exclusively,  and,  in  general,  aim  to  follow  these  types,  as 
regards  quality,  &c.,  as  closely  as  possible.  A  few  of  the 
white  -wines  examined  were  considerably  deeper  in  colour 
than  the  corresponding  European  types.  By  far  the  greater 
number,  however,  were  perfectly  clear  and  brilliant,  and 
obviously  carefully  matured.  This  was  especially  true  of 
the  red  wines.  The  analytical  results  are  given  in  the 
accompanying  table.  The  most  striking  point  about  them 
is  the  smallness  of  the  alcohol-glycerol  ratio  as  compared 
with  the  ratio  accepted  in  Europe  (V  to  14  :  1). 

Concerning  evidence  of  the  presence  of  foreign  bodies  in 
the  wines,  it  was  found  that  all  the  sweet  wines  possessed, 
after  fermentation,  a  distinct  dextro-rotatory  power, 
pointing  to  the  addition  of  s'arch-glucose.  As  it  is, 
however,  known  that  this  material  i=  not  employed  in 
California,  the  author  considers  this  proof  as  not  necessarily 
conclusive.  Unfermented  cane-sugar  was  detected  in  23 
samples.  On  the  other  hand,  it  appears  that  plastering  is 
BOt  practised  to  any  excessive  extent,  since  only  tin  i 
the  vines  contained  potassium  sulphate  in  excess  of  the 
German  standard  (2  grms.  per  litre).  As  regards  antiseptics, 
salicylic  acid  was  detected  in  four  wines,  but  sulphurous 
acid  was  found  in  excessively  large  amounts  in  num< 
samples.  Of  H7  specimens  examined,  33  contained  over 
grm.  of  SOj  per  litre.    Of  tl  contained  over 

gnu.,  '.)  over  0*20  grm.,  and  29  over  0*  1  grm. 

In  conclusion,  the  author  remarks:— "<  in   the  whole,  it 
ident  that  the  Californian  dry  wines  are  full v  equal  to 
iropean  nine**,  and    the  red  wine.-  are  in  evei\   ri 

or  to  the  young  French  clarets.    Tie  wines 

to    be    unconditionally    preferred    to    the    Eon 
southern  wines  containing  the  sami  amount  of  alcohol  and 
extract,  and  not  being  p]  istered."— H.  T.  P. 


supposed  compound,  thus  :  —  [a]D  113,  and  B  (=  per  cent, 
of  maltose)  =81 '5.  This  substance  gave  numbers  on 
analysis  agreeing  with  the  formula  C^H^Oj].  It  was  found 
to  ferment  but  slowly  with  ordinary  beer  yeast,  the  unfer- 
mented  residue  being  unaltered  in  properties.  The  authors 
suggest  tentatively,  that  the  substance  ma}"  possibly  contain 
the  simple  dextrin  C[.jH.:„O10  +  H.20,  a  view  which  derives 
some  support  from  the  fact  that  the  specific  gravity  of  a 
solution  remains  unaltered  after  being  submitted  to  the 
action  of  diastase. 

When  starch  paste  is  treated  at  70°  with  the  diastase 
obtained  from  pale  brewers'  malt,  which  is  dried  at  a  much 
higher  temperature  than  that  manufactured  for  distillers, 
the  alcoholic  extract  of  the  product  yields,  on  treatment 
with  phenylhydrazine,  a  small  quantity  of  glucosazone,  and 
an  os  i/.one  which,  when  repeatedly  recrystallised  from  hot 
water,  has  ;>ll  the  properties  of  Lintner's  so-called  iso- 
maltosazone. 

The  authors  are  inclined  to  believe  that  a  triose, 
C',.,11 ;  •  >,,,,  is  one  of  the  products  of  the  action  of  diastase 
on  starch,  and  are  attempting  its  isolation. 


i\.     This   Journal,    1894,   1080.     Line   21    from   top  nl'  col.  %, 

for  •-."»  tons,"  nail".'  -,  tons."    Line  27  from  top,for"7*75  Ib.of 

-.te  mi.  an -I  2"  5  >].  It.."  reel  "  /.-,  lb.  qfstt   SHI  />  r  hour  and  .>  sq.ft." 


Action  oj  i>      ■    •  on  Starch.     A.  B.  Ling  and  J.  L.  Baker* 

Proe.  Chem.  Boc.  1895  [  146],  '■',  —1. 
'fin.  author.*  have  carried  out  numerous  experiments  in 
order  to  prove  tie-  existence  or  otherwise  of  Lintnei 
called  isomalioM,  which  is  said  to  be  one  of  the  products  of 
the  hydrolysis  of  itaren  fRer,  26,  2538).  Ai  the  resnll  of 
iy  of  tin-  action  of  precipitated  diasta*  (prepared 
from  low  dried  distillers'  malt  hy  Lintner's  method)  on 
they    i  ned   ■   very  hygroscopic  substance 

baring,  roughly  epeaking,  the  Name  properties  as  Lintner's 


PATENTS. 
Improvements  relating  to  the  Preservation   of  Yeast  and 
other     Vegetable    and    Animal     Substances.      Auguste 

toilette,  Selin,  France.     Eng.  Pat.  23,224,  December  2, 

1898. 
Tin-:  inventor  discards  the  use  of    antiseptics,  and  resorts  to 
the  application    of    more    or   less    thorough   desiccation,   by 

mixing  these  substances  with  dehydrated  starch  possessing 
it  affinity  for  water,  that  obtained  from  potatoes  being 
recommended,  though  it  may  be  replaced  by  other  moisture* 
absorbing  material,  e.g.,  starch  and  its  substitutes,  oellu- 
lose,  &c. 

This  principle  may  he  variously  applied,  thus:  —  Pure 
pressed  yeast  is  rapidly  pulverised  and    mixed  with    four  to 

Ave  times  its  weight  of  dried  starch,  which  not  only  removes 

the  moisture  Of    the-  yeast  itself,  bul    protects  it   against  that 

of  the  surrounding  atmosphere. 

An  alternative  mode  is  in  enclo  e  the  powdered  yeast  in 
envelope*' or  hags  of  cloth  or  paper,  which  are  then  to-be 
Surrounded  with    more    or   less   dehydrated   starch,  it  being 


i7«; 
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optional  to  use  a  certain  proportion  of  Imitated  starch, 
containing  20  per  cent,  of  moisture,  so  as  to  render  the 
desiccation  slower  and  more  regular. 

Another  means, consists  in  incorporating  pressed  yeast  in 
a  weak  solution  of  gelatin  or  agar-agar,  «  hich  is  hardened  1)3' 
cooling,  the  resulting  cake  being  cut  into  thin  slices  which 
are  dried  as  before,  1>\  disposal  amongst  dehydrated  starch. 
Thus  treated,  yeast  maybe  kept  in  a  state  so  as  to  pre- 
serve its  reproductive  and  fermentative  properties  for  several 
months,  thereby  offering  the  advantage  of  dispensing  with 
daily  supplies,  as  it  may  then  he  sent  to  consumers  at  long 
intervals  and  in  large  quantities. — G.  W.  A.  T. 


An  External  Mashing  Apparatus  for  the  Use  of  Brewers 
dud  others, in  Mashing  Malt  with  Water,  ar  Raw  drain 
Liquor  in  Brewing  or  Distilling,  W.  K.  Eteffell,  Bexley 
Kent.     Eng.  I'at.  2966,  February  10,  1894. 

A  D-sn  ti'Hi  shutter  in  a  vertical  grain-feed,  regulates  the 

thickness  of  a  broad,  thin  stream  of  malt  or  other  substance, 
which  in  falling  is  met  transversely,  broadside  to  broadside, 
by  a  broad,  thin  stream  of  water  or  other  liquor  proceeding 
from  a  horizontal  orifice,  the  thickness  of  which  is  regulated 
by  a  sliding  valve. — J.  G.  W. 


Improvements    in    and    relating     to    Continuous-working 

Spirit    Sfi/ls.     1).    A.   Blair,   Glasgow.     Kng.   Pat.  3076, 
February  13,  1891. 

These  improvements  consist  in  the  use,  within  the  vertical 
column  of  the  continuous-working  still,  of  a  series  of  trans- 
verse trays  furnished  with  spiral  strips,  which  effect  a 
circulation  of  the  wash-liquor  on  the  tray  before  it  passes 
down  the  overflow  feed-pipe  to  the  tray  next  beneath.  The 
trays  are  also  provided  with  a  spiral  series  of  apertures  and 
deflecting  hoods,  which  cause  the  ascending  alcohol  vapours 
to  pass  through  the  wash-liquor  on  the  tray.  Ify  these 
means  an  increased  surface  for  distillation  is  obtained. 
The  vertical  column  is  connected  with  a  couple  of  wash- 
liquor  heating  vessels,  the  alcoholic  vapours  from  the 
former  passing  through  these,  and  there,  being  sufficiently 
cooled  to  condense  the  heavier  alcohols,  at  the  same  time 
heating  the  wash-liquor  which  is  supplied  to  the  vertical 
column.  The  vapours  which  escape  condensation  in  these 
vessels  pass  to  an  ordinary  worm,  while  the  condensed 
heavier  alcohols  pass  again  into  the  vertical  column,  there  to 
be  again  distilled.—  J.  G.  W. 


Apparatus  to  Prevent  Waste  when  Fining  or  Refining  Ale 
and  Beer  in  Casks.  C.  P.  Hendy,  London.  Eng.  Pat. 
4078,  February  26,  1894. 
The  apparatus  is  designed  to  prevent  the  return,  after  fining, 
of  any  superfluous  matter  to  the  casks  thus  making  the  con- 
tained ale  or  beer  impure.  The  object  is  to  fix  a  vessel  to 
the  bung  hole  of  the  cask,  then  to  fill  the  said  vessel  with  the 
right  quantity  of  ale  or  beer,  so  that  the  working  and  fer- 
mentation will  rise  in  the  vessel  to  the  surface,  the  ale  or 
beer  descending  into  the  cask  till  the  fining  and  fermenting 
action  is  complete.  Then  by  closing  a  valve  constructed  at 
the  bottom  of  the  said  vessel,  it  can  be  removed  from  the 
cask  with  all  the  superfluities,  leaving  the  ale  or  beer  in  the 
cask,  pure. 

Thus  the  waste  and  mess  attending  the  operation  of 
cask-fining,  are  said  to  be  avoided,  and  in  this  connection 
the  patentee  claims  the  adoption  of  the  above  valves,  and 
any  other  form  of  valve,  working  immediately  above  or 
below  the  connecting  branch. — G.  W.  A.  T. 


Improvements  in  the  Manufacture  of  Brewing  Syruji. 
L.  I.  N.  Norman,  London.  Eng.  Pat.  17,744,  Septem- 
ber 18,  1894. 

This  invention  has  for  its  object  the  manufacture  of  a 
brewing  syrup  containing  a  large  proportion  of  dextrin — 
approximately  15  per  cent. —  together  with  directly  fer- 
mentable carbohydrates,  free,  or  practically  so,  from  the 
non-fermentable  material  known  as  gailisin. 


The  process  invented,  consists  in  mixing  liquid  starch 
sugar  with  good  raw  sugar  syrup  containing  crystallisable 
(cane)  sugar  in  proper  proportion ;  the  best  ratio  is  stated 

to  be  two-thirds  by  weight  of  such  a  starch  sugar  witli  one- 
third  by  weight  of  crystallisable  sugar.  The  mixture  is 
melted,  diluted  with  water,  and  filtered  through  animal 
charcoal  to  decolorise.  To  the  purified  mixed  syrup  is 
then  added  sufficient  sulphuric  acid  to  invert  the  cane 
sugar  present,  a  small  excess  of  acid  is  added,  and  the 
inversion  slightly  prolonged,  so  as  to  destroy  the  gailisin  by 
converting  it  into  dextrose.  After  neutralising,  the  mixture 
is  then  roused,  filtered  through  the  char  cisterns  in  the 
usual  way,  and  the  product  evaporated  in  vacuo  to  the 
required  consistency. — G.  W.  A.  T. 


Improvements  in  and  connected  with  the  Fermentation  of 
Beer.  ]'.  Kropf  and  A.  Gruell,  Chicago.  Kng.  I'at. 
20,796,  October  30,  1894. 

In  this  invention,  which  relates  solely  to  lager  beer  brewing, 
it  is  claimed  that  the  "after-fermentation,"  which  in  the 
ordinary  way  takes  place  in  the  storage  casks  and  requires 
from  six  to  ten  weeks  for  its  completion,  can  be  effected  in 
a  few  hours  by  subjecting  the  beer,  either  in  cask  or  when 
passing  through  a  pipe,  to  the  action  of  an  electric  current, 
at  a  temperature  of  36°  F. — J.  G.  W. 


Improvements  in  the  Method  of  and  in  Means  and  Appli- 

V        V 

ances for  Testing  Yeast  and  Barm.  Anlonin  Cecetka, 
Viuohrady,  Bohemia.  Eng.  Pat.  21,440,  December  8, 
1894. 

See  under  XXIII.,  page  199. 

Errata. — This  Journal,  1895,  5t,  col.  2,  line  16  from  top,  for 
"  Monilii,"  read  " Monilia."  Line  20  from  top,  for  "high,"  read 
"  low." 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.-)— CHEMISTRY  OF  FOODS. 

The  Influence  of  Alum,  Aluminium  Hydroxide,  and 
Aluminium  Phosphate,  on  the  Digestibility  of  Bread. 
W.  I).  Bigelow  and  C.  C.  Hamilton.  J.  Amer.  Chem. 
Soc.  1894,16,  587—597. 

After  considering  some  of  the  literature  bearing  on  the 
subject,  the  authors  describe  and  give  the  results  of  a  series 
of  "  digestion  "  experiments  with  bread  containing  known 
amounts  of  the  above  aluminium  compounds.  The  digesti- 
bility in  pepsin  solution,  and  also  in  pepsin  and  pancreatin 
solutions  (used  consecutively),  was  determined,  the  albu- 
minoids remaining  undissolved  being  estimated  by  Kjeldahl's 
method.  It  appears  that  the  influence  of  aluminium 
hydrate  on  the  digestibility  of  bread  is  about  the  same  as 
that  of  an  equivalent  amount  of  alum,  The  action  of 
aluminium  phosphate  is,  however,  very  marked.  In  spite 
of  the  supposed  insolubility  of  this  salt,  10 — 12  per  cent,  of 
the  albuminoids — digested  in  presence  of  aluminium  hydrate 
or  alum — remain  undissolved  when  the  aluminium  exists  as 
phosphate.  In  general,  the  amount  of  albuminoids  dissolved 
by  pepsin  is  distinctly  smaller  (i.e.,  in  presence  of  aluminium 
compounds)  than  that  dissolved  by  pepsin  and  pancreatin 
together.  It  is  therefore  evident  that  methods  involving 
the  use  of  pepsin  alone  will  yield  unsatisfactory  results. 

— H.  T.  P. 

Bridle's   Method  for  Testing    Butler.     C.    A.    Lobry   de 
Bruyn.     Chem.  Zeit.  18,  1341. 

See  under  XXIII.,  page  199. 


Feb.-  THE  journal  of  the  society  op  chemical  industry. 


177 


The  Determination  of  Volatile  and  Insoluble  Fatty  Acids 
in  Butter  Fat.  \V.  II.  Heal.  J.  Amer.  Chem.  Soc. 
1894,16,  071!. 

See  under  Will.,  paye  197. 


Simple    Method    for    Hie   Detection    of  Foreign    Fata 
Butter.    C.  Killing.     Chem.  Zeit.  Rep.  1891,  18,314. 

See  under  Will.,  paye  198. 


PATENTS. 

Improvements  relating  to  the  Production  of  Cheese  and  to 
Apparatus  therefor.  P.  Schach,  Freimersheiin,  Germany. 
•Eng.  Pat.  20G3,  January  30,  1894. 

The  inventor  claims  that  his  apparatus  produces  soft  cheese 
rapidly,  by  forcing  the  whey  from  the  coagulated  milk, 
which  is  placed  upon  perforated  plates.  The  apparatus 
consists  of  an  outer  rotary  frame,  holding  two  movable 
plates.  On  the  lower  rests  a  cylinder  containing  the  cheese- 
moulds,  which  are  surrounded  by  hot  water  to  hasten 
coagulation  of  the  milk.  Above  are  placed  the  sieves,  and 
the  whole  is  secured  by  screwing  down  the  upper  movable 
plate.  When  the  milk  becomes  too  thick  to  pass  through 
the  sieves,  the  moulds  are  turned  upside  down  and  com- 
pressed air  is  admitted  by  a  tap,  so  as  to  force  the  whey 
downwards  through  the  sieves.  Water  is  excluded  from 
the  cheese  moulds  by  providing  them  with  a  projecting 
.edge  at  the  base  and  a  compressed  elastic  ring  at  the  top. 

— L.  de  K. 


An  Improved  Food  Compound,  having  for  its  base  Milk. 
A.  L.  Lebret,  Crevecceur-en-Ange,  France.  Eng.  Pat. 
4049,  February  26,  1894. 

One  hundred  litres  of  milk  are  evaporated  in  a  vacuum-pan 
with  addition  of  the  extract  of  5  kilos,  of  roasted  coffee. 
Toward*  the  last,  12  kilos,  of  sugar  and  2  kilos,  of  brown 
sugar  are  added.  The  sugar  has  been  previously  flavoured 
with  coffee. — L.  de  K. 


An  Improved   Food  Compound,  having  for  its    base  Milk. 

A.  L.   Lebret,   Crevecoeur-en-Ange,  Prance.     Eng.  Pat. 

4050,  February  20,  1894. 
Six  kilos,  of  ground   cocoa,  partially   deprived  of  fat,  and 
12   kilos,  of  sugar,  are  boiled  with  water,  mixed  with    100 
litres  of  milk,  and  the  whole  evaporated  to  a  syrupy  paste. 

— L.  de  K. 

Method  of  Producing  Condensed  Milk.  II.  E.  Hansen, 
Paul,  Minnesota,  I'.S.  Eng.  Pat.  962C,  May  16,  1H94. 
Mii.k  is  deprived  of  its  cream  by  means  of  a  separator,  and 
the  cream  i-  kept  cold.  The  skimmed  milk  is  heated  to 
.  and  the  casern  is  coagulated  by  addition  of  acid.  The 
whey  is  removed  by  opening  a  hole  in  the  vessel.  After 
rin-irig  the  curd  with  cold  water,  it  is  pressed  gently  in  a 
,.),,..  and  passed  through  a  sieve  of  galvanised  iron 

wire.      It  i-  'hen  put  back  into  the  chc  i  ami   mixed 

with  a  weak  solution  of  potash.  After  the  lapse  of  about 
19  hour-  i*  i-  gently  heated  with  constant  stirring,  until  it 
has  toned  to  a  thick  fluid,  to  which  is  then  gradually  added 
the  cream.  I  he  mixture  foiHU  tie-  condensed  milk,  which 
is  then  cooled  and  put  into  hn*. 

r  hermetically  closing,  the  tins  are  placed  in  at. 
iron  bosket,  which  is  placed  in  an  iron  vessel  or  iron  boiler, 
provided  with  double  wells  and  containing  a  little  wati  i , 
whereupon  the  whole  is  closed  with  a  tight  iron  lid  provided 
with  a  thermometer  and  a  tap.  The  tin  Ut  BOW  heated  to 
a  temperature  of    118        124     for  about  an  hour,  win  n  they 

tied. 
claims  oi  the  inventor  are  i — I.  The  preparation  of 

BOOdenSed      mill:      without     addition     of     suear.         II.    The 

tho'  .lion  of  the  same  br  the  employment  of  a 

high  temperature,  without  deterioration. — L.  de  K. 


Improvements     in     the    Method    of    and     in    Means     and 

Appliances  for  Testing  Yeast  and  Harm.  A.  Cecetka, 
Vinohrady,  Bohemia.  Eng.  Pat.  21,440,  November  7, 
1894. 

See  under  XXIII.,  page  199. 


(2?.)— SANITARY   CHEMISTRY. 

The    Chromate   Industry   in   Russia.      N.    P.    Wahlberg. 
Zap.  imp.  russk.  techn.  obszcz.  1894,  28,  l« 

See  under  VII.,  page  150. 


PATENTS. 


Improvements  in  and  relating  to  the  Overflow  Arms  of 
Precipitating  Tanks  and  the  like.  E.  \V.  Ives,  Derby. 
Eug.  Pat.  789,  January  13,  18y4. 

The  overflow  arms  are  constructed  with  a  perforated 
inverted  V-  or  dome-shaped  cover,  over  which  filter  cloth  is 
stretched  to  arrest  floating  suspended  matter  and  prevent  it 
from  passing  over  on  to  the  filter. — L.  A. 


Improvements  in  Filtering  Plant  fur  the  Purification  of 
Water  or  other  Fluids.  B.  G.  Martin  and  M.  J.  M'Mullin, 
Cork.     Eng.  Pat.  1135,  January  18,  1894. 

A  closed  vessel  of  sufficient  strength,  containing  a  suitable 
filtering  material  supported  on  a  perforated  partition,  and 
provided  with  necessary  manholes  and  doors  for  cleaning,  is 
connected,  between  two  valves,  in  a  by-pass  on  the  water 
main  ;  the  water  can  pass  either  through  the  main  direct, 
or  by  opening  the  two  valves  and  closing  a  valve  in  the 
main,  it  can  be  caused  to  pass  through  the  filter. — L.  A. 


Improvements  in    Filters   specially  designed  for    Treating 

Sewage    or  other    Fouled     Waters.       W.    Kamsbottom, 

Accrington,  Lancaster.      Eng.    Pat.    1703,    January  26, 
1894. 

The  filtering  medium  is  placed  upon  wooden  shelves, 
arranged  above  one  another  in  tanks,  so  that  the  upper 
layers  can  be  removed  for  cleansing  or  renewal  without 
disturbing  those  beneath. —  L.  A. 


Improvements  in  Apparatus  connected  with  Softening  and 
Purifying  Water.  G.  II.  b'itzmaurice,  London.  Eng. 
Pat.  2893,  February  9,  1894. 

The  water  to  be  treated,  Hows  into  a  small  measuring  tank, 
and  i-  automatically  siphoned  out  when  the  tank  baa  filled. 
When  the  tank  is  nearly  full,  a  float  rises,  atrd  when  the 
tank  is  ijuite  full,  the  float  raises  a  lever  and  opens  a  valve 
in  another  tank  containing  the  reagent  ;  this  joins  the  rush 
of    water    from   the    first    tank    and    falls    with   it    into    the 

precipitation  tank  at  a  lower  level. 

By  the  emptying  of  the  first  tank,  the  float  is  released 
from  contact  with  the  lever,  allowing  the  valve  to  close,  so 

that  only  sufficient  reagent  is  released  to  treat  the  water. 
The  volume  of  r<  agi  nt  which  has  run  out  is  replaced 
from  n  linger  tank  ahovc. 

The  precipitation  tank  is  large  enough  to  allow  time  for 
precipitation;  it  is  divided  by  a  vertical  partition,  and  the 

WBter  falls  On  one  side  and  rises  on  the  other,  through  a 
filler,  tO  a  tap,  I  lorn  which  it  is  drawn  olf  as  required.  As 
I  In-  level  of  the  water  is  thus  lowered,  a  ball  valve  admits 
more  hard  water  to  the  small  measuring  tank,  and  thus  a 
Continuous  luppl]  Of  softened  water   is  maintained.  — I..  A. 
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Improvements  m    the    Purification  of  Sewage  and  other  | 
foul    Waters.      II.   Lockwood,  Manchester.     Eng.  I 'at. 
8969,  February  24,  1894. 

The  patent  relates  to  an  improvement  in  the  process  of 
sewage  purification  described  in  Eng.  Pat.  19,395,  1891, 
and  consists  in  the  substitution  of  acid  sulphates,  such  as 
nitre-cake  and  salt-cake,  for  sulphuric  acid  when  the 
difference  in  price  warrants  such  substitution. — H.  15. 


Improvements  in  Apparatus  for  Evaporating  and  Con- 
densing Water.  A.  Normandy,  Surrey.  Eng.  Pat. 
4350,  March  1,  1894. 

Tiik  evaporating  apparatus  consists  of  a  double  chamber, 
steam  being  passed  into  the  inner  chamber,  and  the  water 
to  be  evaporated  into  the  space  between  the  two  chambers. 
The  inventor  describes  valves  for  automatically  regulating 
the  steam  passing  into  the  apparatus  and  from  one  part 
thereof  to  another,  by  means  of  one  or  more  of  such  slide 
valves,  so  arranged  that  their  positions  are  varied  by 
variations  in  the  steam-pressure  above  and  below  them ; 
the  object  also  being  to  obtain  a  constant  rate  of  evapora- 
tion and  a  regular  production  of  condensed  water. 

A  valve  for  regulating  the  quantity  of  water  in  the 
evaporating  chamber  is  also  described;  so  that  when  the 
pressure  of  steam  exceeds  a  certain  amount,  the  valve  is 
forced  open  and  discharges  some  of  the  water,  until,  by  the 
consequent  reduction  in  the  quantity  of  steam  produced, 
the  pressure  falls  again  and  the  valve  closes. — L.  A. 


Improvements  relating  to  the  Manufacture  or  Regeneration 
of  Carbonaceous  Filtering  Media.  J.  Wetter,  London. 
From  M.  Weinrich,  St.  Louis,  Missouri,  U.S.A.  Eng. 
Pat.  4354,  March  1,  1894. 

"  Spent  "  animal  charcoal  is  caused  to  slowly  pass 
through  a  revolving  iron  drum  by  means  of  an  Archi- 
medean screw,  whilst  a  current  of  air,  heated  to  any  required 
temperature,  is  drawn  through  the  drum  in  a  reverse 
direction.  In  this  way,  any  excess  of  carbon  taken  up 
during  use,  can  be  burned  off  quite  evenly,  below  a  red 
heat,  and  the  black  rendered  again  porous  and  fit  for 
use. 

Bone-black  may  also  be  regenerated  by  burning  off  the 
whole  or  most  of  the  carbon,  soaking  the  residue  in  a 
solution  of  organic  matter,  then  drying  and  charring  the 
product,  and  thus  providing  the  mineral  framework  of  the 
old  black  with  a  fresh  coating  of  carbon.  The  inventor  has 
previously  described  the  use  of  animal  matter  for  this 
purpose  ;  he  now  finds  that  molasses,  glucose,  or  a  solution 
prepared  by  boiling  starch  or  flour  with  hydrochloric  anid 
and  neutralising  with  lime,  answer  equallv  well.  (See  Eng. 
Pat.  5375,  1893.)— L.  A. 


(  C.)— I")  IS  I N  FECT  A  NTS. 

The  "  Lysoles"  of  Commerce     w.  BenM.     Pharm.  '/.. 
1894,  39,  625. 
Tin:  composition  of  two  different    samples   of   the  disinfec- 
tant known  aslvsol  (consisting  of  cresol    rendered    -oluble 
by  the  addition  of  certain  kinds  of  Boap    in  definite  propor- 
tion-) was  as  follows: — 


An  Improved  Si/stem  and  Apparatus  for  Purifying 
Sewage  or  other  Foul  or  Waste  Maters.  E.  \Y.  Ives, 
Derby.     Eng.  Pat.  20,744,  October  30,  1894. 

The  apparatus  patented  consists  essentially  of  a  precipi- 
tating tank  such  as  that  described  in  Eng.  Pat.  13,411,  1893 
(this  Journal,  1894,  832),  used  in  conjunction  with  upward 
filter  beds.  The  sewage  to  be  purified,  flows  into  a 
screening  chamber  in  which  the  solid  matter  in  suspension 
is  broken  up,  then  past  a  point  where  precipitants  are 
added,  and  through  a  race  provided  with  baffle-plates,  into 
a  precipitating  tank,  which  is  gradually  filled,  the  sludge 
settling  in  the  conical  bottom  of  the  vessel  and  the 
moderately  clear  liquid  passing  through  overflow  channels 
into  a  conduit,  serving  as  a  rough  filter,  and  finally  through 
filter  beds  composed  of  such  materials  as  coke,  sand, 
gravel,  pebbles,  broken  brick,  or  oxide  of  iron.  The 
sewage  is  aerated  at  various  points  of  its  course,  and  the 
sludge  which  settles  in  the  conical  portion  of  the  precipi- 
tating tank  is  pumped  up  into  a  small  separate  settling 
tank,  and  there  freed  from  the  bulk  of  its  water  by  the  use 
of  overflow  holes  at  regulated  heights  fitted  with  the 
removable  plugs. — B.  B. 


No,  r. 

No.  II. 

PerCent. 

4-1 

1'ir  Cent. 

4-40                    0'76 

4-                  ..       i'j-'M) 
•<7"83                     lo-en 

8*48 

81*81 

2*13 

01  -'ill 

Ash 

4*12 

7"17                     6"51 

Water 

9 '32                    21  "lit 

100-90                   99'74 

-F.  M. 


The  Practical  Applications  of  Ozone. 
d.  deutsch.  Elektrochem.  Ges. 


O.  Frohlich. 
1894,  30. 


Ber. 


See  under  XL,  page  104. 


PATENTS. 

Improved  Apparatus  for  Use  in  Sterilising  and  for  Closing 
Bottles  containing  Sterilised  Material.  K.  Flaack, 
Brunswick,  Germany.     Eng.  Pat.  2218,  February  1,  1894. 

The  apparatus  consists  of  a  sterilising  chamber  heated  by 
steam  and  provided  with  a  trolly  carrying  the  bottles  con- 
taining the  liquid  to  be  sterilised,  and  fitted  with  a  door 
having  in  front  of  it  a  rail  capable  of  actuating  the  closing 
devices  attached  to  the  necks  of  the  bottles.  The  rail  is 
operated  in  a  vertical  direction  by  levers  placed  on  each 
side  of  the  sterilising  chamber,  and  fitted  with  springs, 
which  raise  the  rail  to  its  original  position  when  the  levers 
are  released.  The  bottles  are  preferably  closed  by  the  usual 
system,  consisting  of  two  stout  wire  loops  so  connected  that 
the  downward  thrust  of  one  of  these  loops  towards  the  neck 
of  the  bottle,  closes  the  stopper,  over  which  the  other  loop 
passes. — B.  B. 

Improvements  in  Pasteurising  Apparatus.  C.  X.  Eamstedt, 
Tranbygge,  Sweden.  Eng.  Pat.  17,309,  September  11, 
1894.     (Under  International  Convention.) 

The  apparatus  patented  has  for  its  object  the  rapid  inter- 
change of  heat  between  the  liquid  to  be  sterilised  and  the 
surfaces  of  the  heating  portions  of  the  apparatus.  The 
heating  parts  of  the  apparatus  are  fixed  horizontally  upon  a 
vertical  rotating  shaft,  the  whole  being  enclosed  in  a 
vertical  cylindrical  vessel.  The  circulation  of  the  liquid  to 
be  pasteurised  is  caused  to  take  place  in  a  systematic 
manner  by  the  disposition  of  the  heating  discs,  which  are  so 
arranged  that  the  liquid  cannot  pass  directly  in  a  vertical 
flow  from  the  bottom  of  the  vessel  to  the  top.  The  use  of 
internal  diaphragms,  which  may  be  horizontal,  helicoidal, 
or  scroll-shaped,  in  the  heating  discs,  similarly  ensures  the 
systematic  circulation  of  the  steam  or  water  used  as  a  source 
of  heat.  Brushes  may  also  be  interposed  between  adjacent 
heating  surfaces  with  the  view  of  favouring  intimate  contact 
between  these  surfaces  and  the  liquid,  and  also  with  that  of 
preventing  the  formation  of  deposits  upon  the  heating 
surfaces.  Various  modifications  in  structural  detail  are 
described. — B.  B. 
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Process  for  the  Manufacture  of  a  Solution  for  "Destroying 
Vermin.  A.  15.  F.  Wegemund,  Kostock,  Mecklenburg. 
Eng.  Pat.  '21,815,  November  12,  1894. 

One  part  of  alcohol  is  moderately  warmed,  and  to  it  are 
successively  added  1  part  of  aniseed  oil,  :?  of  warmed  olive 
oil,  3  of  .rape  oil,  1  of  castor  oil,  1  of  linseed  oil,  and  1  of 
almond  oil.  The  rape  oil  before  being  mixed  "  is  heated  to 
hoiling  poiut  and  finely-chopped  onion  is  added  1o  it  in  the 
proportion  of  1  litre  of  rape-seed  oil  to  1  large  onion,"  the 
product  being  filtered  before  admixture.  The  composition 
is  used  for  application  to  fowls  and  domestic  mammalia  for 
the  destruction  of  parasites.  Previous  to  use,  it  may  be 
diluted  with  alcohol. —  B.  P». 


XIX.-PAPER,  PASTEBOAKD,  Etc. 

Pyroxylin,  its  Manufacture  and  .  ipplicatione.  \V.  I>.  Field. 
J.  Amer.  Chem.  Soc.  16,  187 — 498.  Part  II.  (For 
part  I.,  see  this  Journal.  1898,  708.) 

Nitration  of  the  Fibre.—  Paper  composed  of  cotton  and  flax 
fibre,  and  having  a  thickness  of  y^^ths  of  an  inch,  is  cut 
into  1 -inch  squares  or  into  long  strips  1  inch  wide;  the 
former  being  used  for  nitration  by  the  Celluloid  Manufac- 
turing Company,  while  the  Xylonite  Company  employ  the 
strips.  The  Celluloid  Company  introduce  the  paper  into 
the  mixed  acids  by  means  of  the  arrangement  shown  in 
Fig.  1,  II,  which  is  a  rapidly  revolving  tube  "flared  "  at  the 
lower  end  and  immersed  in  the  acid.  The  centrifugal  force 
throws  the  paper  towards  the  sides  of  the  vessel  G,  thus 
leaving  space  in  the  centre  of  the  vessel  for  fresh  paper. 
After  the  paper  is  nitrated  the  excess  of  acid  is  removed  by 


Fig.  i. 


i   2 
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the  arrangement  >-li<>\\n  in  Figs.  1  and  2,  (•  and  I.  The 
si  i-ip--  of  paper  used  by  the  Zylonite  Company  were  placed 
in  the  acid  by  means  of  forks,  and  the  vessels  were  cylin- 
drical in  form  and  divided  into  a  number  of  sections,  the 
whole  revolving  like  a  turntable  to  allow  each  batch  of 
paper  to  be  successively  nitrated.  Alter  nitration  the 
product  was  thrown  into  water  without  removing  the  excess 
of  acid,  which,  by  this  process,  was  lost.  Borne  manufac- 
turers of  pyroxylin  use  earthenware  vessels  and  gla^s  or 
steel  rods  hooked  at  one  end  to  separate  the  fibies  and 
protected  at  the  other  e;;d  by  rubber  hose  to  prevent  the 
hand  slipping.  Fig.  3  shows  the  form  of  vessel  gene- 
rally  used,    the   capacity    being  sufficient   to  nitrate    1  il>. 


Pig.  3. 


V% 


•       •     •    •   • 


of  cotton.  The  nitrating  apparatus  of  Tribouillet  and  de 
Besaucele  (Eng.  Pat  5057,  iS78)  is  figured.  The  author 
considers  this  apparatus  somewhat  unsuitable.  In  working 
by  hand  it  is  usual  to  protect  the  workmen  from  the  acid 
fumes  by  B  hood,  which  is  exhausted  by  a  fan  or  blower, 
and  the  hands  are  covered  with  white  rubber  gloves. 
During  the  winter  the  nitrating  room  is  kept  at  a  tem- 
perature of  about  7tr  I-'.  The  nitrating  apparatus  of  White 
and  SchupphODS  (U.S.  Pat.  118,237,  1889)  is  novel  and 
practical,  and  it  is  claimed  that  no  stirring  is  requisite 
during  nitration,  which  may  be  the  case  with  paper  or  even 
cotton  when  the  temperature  is  from  30°  to  :Jo°  C,  but  not 
when  the  temperature  reaches  to  50°  or  55° C.  The  mode 
of  procedure  is  as  follows: — Tin-  paper  is  nitrated  in  the 
cage  B,  Fig.  i,  the  bottom  of  which  is  formed  by  the  flanged 
plate  c,  attached  to  the  bottom  of  the  internal  cylinder  B, 
Fig.  5.     After  nitration  the  cage  is  carried  to  the  wringer  E, 


Fig.  S 


Fig.  6,  of  which  it  forms  the  basket,  and  the  acids  removed. 
Finally  the  cage  is  taken  to  the  plunge  tank  F,  where  the 
paper  is  removed  from  the  cage  by  simply  pulling  out  the 
perforated  cylinder  B.  Fig.  7  shows  the  automatic  cover 
of  the  nitrating  pot,  and  Fig.  8  the  plan  and  section  of  the 


Fig.  g. 


plunge  tank.  This  apparatus  appears  to  be  the  only 
patented  method  suitable  for  nitrating  cotton  fibre  in  bulk 
at  high  or  low  temperatures.  By  the  method  patentei  by 
Mowbray  (U.S.  Pat.  134,287,  1890),  it  is  proposed  to 
nitrate  the  paper  in  continuous  lengths,  but  it  has  not  yet 


been  tried.  The  paper  loops  shewn  in  the  sectional  draw- 
ing, Fig.  9,  are  imaginary,  as  the  paper  web  would  certainly 
settle  down  to  the  bottom  of  the  acid  tank  (15).  The  paper 
web  is  allowed  to  remain  in  the  nitrating  tank  (15)  from 
12  to    20    minutes.      The    patentee   claims  to  be  able   to 


Fio.7 
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maintain  the  strength  of  the  acid  in  the  nitrating  tank  by 
the  methods  described  in  I'.S.  Pat.  350,497  and  350,498, 
but  these  are  no  better  than  that  of  Hyatt  (210,011).  Steel 
is  considered  the  best  material  for  constructing  the  nitrat- 
ing vessels.  Mowbray  claims  the  use  of  homogeneous 
metal,  or  Bessemer  steel  plates,  for  constructing  the  acid 
vessels,  also  steeled  cast-iron  pots.  Fig.  10  shows  the  con- 
struction of  a  vessel  for  holding  the  waste  acids  from  the 
nitrating  pots,  A  being  an  inner  earthenware  pot  having  a 
capacity  of  from  100  to  500  gallons,  and  B  a  vessel  of 
boiler  steel  with  a  flanged  top  K  F.  The  pipe  D  is  con- 
nected with  compressed  air,  and  C  conducts  the  acid  to 
■where  desired.  According  to  Hyatt's  patent  (U.S.  Pat. 
299,388),  the  tanks  for  holding  the  mixed  acids  are  prefer- 
ably constructed  of  -wrought  iron,  and  protected  by  acid- 
proof  coatings.      Steel   drums   are  suitable,   provided  air 


and    moisture   ba    excluded,     and    wrought     iron     answers 
equally  well    under   similar  conditions.      The    nitrating  and 


ric.H. 


Fig.  9. 


storing  tanks  are  made  for  an  acid  mixture  of  the  following 
strength  :  — 

Parts  (absolute). 

Sulphuric  acid 66 

Nitric  acid 17 

Water  acid 17 

and  used  at   a  temperature  of  30°  C.     The  arrangement  of 

the  plant  described  by  Mowbray  in  I'.S.  Pat.  350,496 and  in 

i.  Fat.  299,388,  by  Hyatt,  Fool,  Everding,  Stevens,  and 


Fig.  lu. 


"Wood,  could  not  be  used  with  the  following  mixture  of 
acids  : — Sulphuric,  62  parts  (absolute)  ;  nitric,  24  parts 
(absolute)  ;  water,  14  parts  ;  and  at  a  temperature  of  60°  C. 
for  immersion. 

The  nitrating  apparatus  of  Schupphous,  Mowbray ,and Hyatt 
were  designed  for  using  tissue  paper,  and  that  of  the  former 
might  also  be  used  for  cotton  at  low  temperatures,  although 
inconvenient  on  account  of  the  length  of  time  (5  to  6  hours) 
required  for  nitrating.  It  is  thus  apparent  that  both  the 
cellulose  material  and  the  method  of  nitrating  control  the 
construction  of  the  plant.  Xo  plant  has  yet  been  devised 
for  nitrating  cotton  fibre  in  its  natural  form  at  high 
temperatures  and  using  more  than  1  lb.  of  cotton  at  an 
immersion. 

The  Arid  Mixture. — At  the  present  time  not  more  than 
three  different  formula;  are  in  use  by  manufacturers  of 
soluble  nitrocellulose  in  America  :  the  one  used  by  the 
celluloid  manufacturers  ;  a  second,  in  which  the  cotton  is 
nitrated  at  high  temperatures;  and  a  third,  in  which  the 
temperature  is  low  and  the  time  of  nitration  about  6  hours. 
This  last  method  is  considered  the  best:  immersion  at  low 
temperature  and  the  reaction  allowed  to  proceed  in  pots 
holding  from  5  to  10  lb.  of  cotton.  The  following  formula 
is  essentially  that  used  by  the  celluloid  manufacturers  for 
the  production  of  low  nitrated  forms  : — 

Parts  b,v  Weight, 

Sulphuric  acid 86 

Nitric  acid 17 

Water it 

the  temperature  of  the  acids  at  immersion  30°  C,  and  the 

time  of  immersion  20  to  SO  minutes  ;   cellulose  in  the  form  of 

ic  paper  about    |  ,,-',, ,ths  of  .in  inch  Ihi'k,  and   I  lb  to  100 

of    acid    mixture.       '1  'he    nitrocellulose     produced     by    the 


is: 
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formula  is  verj  insoluble  in  the  compound  ethers  and  other 
solvents  of  pyroxylin,  and  is  apparently  only  converted  or 
gelatinised  bj  the  action  of  the  solvent. 

The  following  formula  produces  a  mixture  of  tetra- and 
penta-nitrocelluloses,  bardly  soluble  in  methyl  alcohol  (free 
from  acetone),  but  verj  soluble  in  anhydrous  compound 
ethers,  ketones,  and  aldehydes:— 

Nitric  acid,  ip.  Br.  1*435  81b. 

Sulphuric  acid,  Bp.  gr.  1*83 ■  •">,  lb. 

(    .Hup    MOZ. 

Time  of  the  immersion i:>  '"'"• 

temperature  of  immersion  CC  C.  (which  is  developed  by 
mixing  the  acids  together).  The  cotton  is  allowed  to  remain 
in  the  acid  until  it  feels  short  to  the  rod.  The  following  is 
the  temperature  record  of  a  hatch  (made  in  the  form  of  a 
bowl  given  in  Fig.  1  )  during  the  time  of  nitration  :—  1  to  5 
minutes  were  required  to  immerse  14  ounces  of  cotton,  and 
then  the  temperature  had  risen  to  60°  to  65°  C.  In  1 0  minutes 
the  temperature  at  the  top  was  C3i°  C,  and  at  the  bottom 
of  the  bowl,  66' G.  The  hatch  was  then  turned  over,  and 
in  another  10  minutes  the  temperature  at  the  top  was  59°  C, 


and    at    the    hottom,  62    C.      After  30    minutes  the   top  was 

still  59  ('.,  and  the  hottom,  60  C,  and  during  the  remain- 
ing hour  and  ten  minutes  the  top  of  the  acid  ranged  from 
to  56  ('..and  from  f.4'J  to  07  Cat  the  hottom.  A 
large  proportion  of  the  pyroxylin  thus  produced  was 
insoluble  in  compound  ethers.  It  will  he  noticed  that  there 
were  two  periods  in  which  the  temperature  rose,  and  two 
distinct  reactions  took  place.  Had  the  temperature  during 
the  first  80  minutes  gone  up  to  70°  C,  the  cotton  would 
have  been  finished  inside  of  I.',  minutes,  and  the  pyroxylin 
produced  would  have  been  soluble  in  anhydrous  ethers. 
These  observations  have  been  verified  frequently, 

The  table  given  helow  is  a  careful  record,  which  plainly 
shows  the  great  variation  in  the  time  of  the  immersion  and 
the  temperature  by  apparently  slight  causes.  The  table 
extends  over  14  working  days,  during  four  of  which  it 
rained.  The  formula  used  is  the  last  of  those  given  above, 
except  that  the  specific  gravity  of  the  nitric  acid  was  some- 
what lower.  The  pyroxylin  produced  differs  only  from 
that  produced  by  using  nitric  acid  of  sp.  gr.  1*43  in  being 
soluhle  in  methyl  alcohol.  From  30  to  35  lb.  of  pyroxylin 
were  produced  on  each  of  the  14  days. 


Specific  Gravitv. 

Time. 

Temperature. 

Percentage. 

Sulphuric. 

Nitric. 

Hours. 

Minutes, 

Hours. 

Minutes. 

From 

To 

Increase. 

Loss. 

1*838 

1-837 

1-837 

1-837 

1-8377 

1*8391 

1-835 

1-835 

1-824 

1-83 

l-s.32 

1-822 

1-8378 

1-837 

1      / 

1-4249 
1*4248 

1-4226 

1-4200 

1-4200 

1-422 

1-4220 

1-4222 

1-4271 

1-4271 

1-  135 

1-425 

1-42.-.7 

1-4257 

l 
1 

20 
20 
45 
20 
15 
35 
20 
35 
20 
10 
10 
10 
:.o 
56 

4 
2 
2 

1 
2 

1 

1 
1 

1 
4 

•  • 

20 

40 
35 
10 

25 
50 
20 
■JO 
40 

°  C.            °  C. 

57  62 

00               62 
60                 02 
80                S3 

58  62 

3, 

18 

7 

0 

15 

•  • 

5 

8 

20 
16 

•  a 

0 

.. 

68 

02 
00 
50 
58 
58 
58 
50 
50 

02 
64 
02 
60 
00 
CO 
00 
58 
00 

. 

10 

3 

10 

10 

It  will  be  seen  that  the  increase  in  yield  varies  from  31 
per  cent,  to  nothing,  and  the  loss  amounts  to  as  high  as 
10  per  cent.,  although  care  was  taken  to  make  the  product 
uniform  in  quality.  On  rainy  days  there  was  a  loss,  pro- 
bably due  to  the  cotton  absorbing  moisture,  and  when 
immersed  in  the  acids,  the  latter  in  sontact  with  the  fibre 
was  weakened,  and  produced  what  is  known  as  burning  or 
dissolution  of  the  fibre.  One  perceives  from  this  table  how 
very  difficult  it  is  to  nitrate  cellulose  in  small  quantities  and 
get  uniform  results  when  the  nitration  is  performed  at  high 
temperatures.  The  following  are  the  condensed  results  of 
a  mouth's  work  with  the  above  formula  : — 

Lb.  Oz. 

Cotton  (scoured,  upland) 410  12 

Nitric  acid,  sp.  gr.  l'42—l- 1-25  (water  white)  4,957    0 

Sulphuric  acid,  sp.  gr.  1*83— 1*837 9,803    0 

Product 513    G 

— S.  P.  E. 


Paper  Tiles.     Thonindustrie  Zeit.  1894,  18,  511. 

In  order  to  make  pressed  paper-pulp  tiles  (for  roofs,  walls 
and  floors)  impervious  to  moisture,  they  are  impregnated 
with  water-glass.— L.  T.  T. 


PATENTS. 


Treatment  of  Wood  for  the  Manufacture  of  Cellulose  and 
other  Products.  C.  I\  Cross,  London.  FJng.  Pat.  409, 
January  8,  1894. 

By  this  invention,  1  part  of  wood  in  the  form  of  chips  is 
treated  with  3  parts  of  10  per  cent,  nitric  acid  solution,  and 
heated  to  a  temperature  of  80°  C.  The  pulp  thus  produced 
is  freed  of  the  spent  liquor  by  pressing,  and  may  be  further 
purified  by  boiling  with  a  solutiou  of  soda  ash  and  washed. 
The  spent  liquor  from  the  nitric  acid  treatment,  as  well 
as  that  of  the  soda  treatment  contain  oxalic  and  acetic 
acid,  the  quantity  of  which  may  be  further  increased 
by  neutralising  the  mixed  waste  liquors  with  caustic  alkali, 
and  evaporating  down  to  a  30 — 40  per  cent,  solution.  The 
thick  liquor  is  run  into  open  tanks,  and  caustic  soda  (equal 
in   quantity  to  the  organic  matter  dissolved)    stirred  into 
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it  and  heated  to  250  to  300°  C.  The  brownish  mass  pro- 
duced, is  boiled  with  water  from  which  oxalate,  carbonate, 
and  acetate  of  soda  may  be  obtained  by  fractional  crystalli- 
sation.— S.  P.  E. 


Improvements  in  and  connected  with  Linings  for  Wood- 
Pulp  Digesters.  R.  Preston  and  T.  Thornley,  Bury. 
Eng.  Pat.  2713,  February  8,  1894. 

Tin;  improvement  relates  to  digesters  lined  with  acid-resist- 
ing tiles,  and  consists  of  a  method  of  securing  these  tiles  to 
the  shell  without  the  aid  of  cement  or  lead.  The  tiles  are 
fixed  in  position  and  the  joints  made  between  them  by 
means  of  a  pla.-tic  mass  or  paste,  composed  of  asbestos  and 
silicate  of  soda,  the  latter  pieferably  of  about  100°  Tw. 

— S.  P.  E. 

Improvements  in  or  connected  with  the  Process  of  Bleaching 
Fibrous  Material  in  the  Manufacture  of  Paper.  B. 
Cawthorn,  Hylton,  and  J.  Cornett,  Claxheugh.  Eng. 
Pat.  2923,  February  10,  1894. 

Br  this  improvement  the  pulp,  after  being  beaten  and  the 
water  drained  off,  is  conveyed  to  a  chest  provided  with  an 
agitator,  and  a  suitable  outlet  at  the  bottom.  Into  this 
chest  the  requisite  bleaching  solution  is  introduced,  which, 
together  with  the  pulp,  is  pumped  into  any  one  of  a  series 
of  bleaching  tanks.  (The  bleaching  engine  preferred  is 
that  described  bv  the  patentee  in  a  former  patent  of  his — 
Eng.  Pat.  14,191  of  1893;  this  Journal,  1893,  359.)  A 
pair  of  cheats  may  be  employed  and  any  convenient  number 
of  bleaching  tanks,  and  by  a  suitable  arrangement  of  pipes, 
pumps,  and  troughs  the  pulp  and  bleach  may  be  transferred 
from  the  chest  to  the  first  of  the  series  of  tanks,  thence  to 
the  second,  and  so  on  throughout  the  series.  As  all  the 
outlets  of  the  tanks  open  into  a  common  main,  and  the 
inlets  from  a  common  trough,  with  a  pump  in  the  circuit, 
the  pulp  may  be  transferred  from  any  one  tank  to  any  other 
as  often  as  desired. — S.  P.  E. 


Improvements  in  flit;  Manufacture  of  Fabrics  from  Wood 
and  like  Fibre.  E.  de  Pass.  (Communicated  from  J. 
C.  McLauchlin  and  A  A..  Hand,  Brooklyn.)  Eng.  Pat. 
4605,  March  5,  1894. 

Tin.  invention  consists  in  treating  fabrics  made  of  chemical 
wood  fibre  with  gelatin  oi  paraffin  dissolved  in  gasoline 
(petroleum  spirit),  and  then  in  a  crumpled,  gathered,  or 
twisted  condition  pas>iDg  them  between  smooth  rollers. 
The  latter  operation  may  be  repeated  several  times,  so  as 
to  vary  the  direction  of  the  creases,  and  render  the  fabrics 
soft  and  flexible,  after  which  they  are  smoothed  by  passing 
between  heated  surfaces. — S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The  Basil    Bismuth    Nitrates  of  Commerce.      P.  Carles. 

Journ.  I'batin.  ('him.  1*9  1,  9  S.'r.  30,  202. 

Tiik  lighter  qualities  of  commercial  basic  bumntb  nitrate 
(band  in  the  French  market  are  generally  preferred  to  the 
heavier  oi  medicinal   purposes.    This  prefersnee  is 

a  to  be  unjustifiable,  inasmuch  as  the  lower  specific 
gravity  is  merely  owing  to  the  pn  lence  of  carbonate,  wbich 
in  fact  is  depreciative  of  the  value  of  the  product.— F.  M. 


Behaviour    <•-/    <>    Mixture    of    Iodoform    and    Calomel. 
0    Sehwei    inger.     Pharm.  Central-H.   S.V.   Ih:m,15, 

;••    '.i   this   frequently    prescribed   mixture  whicb 
had  been   put  into  ■  stoppered    bottle,   was,  after  ■  few 


months'  keeping,  found  to  be  converted  into  a  red  cry  Btalline 
mass,  in  which,  by  means  of  the  microscope,  none  of  the 
original  constituents  could  be  distinguished.  A  mixture  of 
mercuric  chloride  and  iodide,  together  with  a  little  chloro- 
form had  been  formed  by  mutual  decomposition,  the  odour 
of  the  latter  substance  being  plainly  perceptible  on  opening 
the  bottle.— F.  M. 

Bismutkum  Subgallicum.  A.  Hartz.  Pharm.  Kundsch. 
1894,12,  182. 
Thk  following  is  a  good  method  of  preparing  this  product 
("  Dermatol  ") :— 306  grms.  cf  basic  bismuth  nitrate  are 
dissolved  in  328  grms.  of  nitric  acid  of  38°  B.  and  200 
grms.  of  water.  After  filtration  through  glass-wool  the 
solution  is  evaporated  to  600  grms.  The  crystals  sepa- 
rating out  after  the  lapse  of  five  or  six  hours  are  freed 
from  mother-liquor  and  dissolved  in  980  grins,  of  glacial 
acetic  acid.  To  this  solution,  previously  mixed  with 
8  litres  of  water  at  the  ordinary  temperature,  is  added,  with 
continual  stirring,  a  hot  solution  of  188  grms.  of  crystallised 
gallic  acid  in  8  litres  of  water.  The  sulphur-yellow  preci- 
pitate, after  having  been  washed  five  or  six  times  with  hot 
water,  is  pressed  and  dried  on  a  porous  plate  at  a  tempera- 
ture not  exceeding  80°  C. — F.  M. 


Localisation  of  the  Alkaloids  in  some  Seeds.     G.  Clautriau. 
Ann.  Soc.  beige  de  microsc.  1894, 18,  35. 

The  localisation  of  the  alkaloids  in  the  seeds  varies  con- 
siderably with  different  species  of  plauts.  Thus,  in  the  case 
of  Atropa  belladonna,  Datura  stramonium,  and  Hyoscyamus 
niger  they  are  found  exclusively  in  the  cellular  tissue 
immediately  surrounding  the  endosperm.  In  Conium 
maeulatum  the  coniine  is  contained  in  large  quantities  in 
the  same  tissue,  and  in  lesser  quantities  in  that  of  the 
pericarp.  The  alkaloids  of  Aconitum  napellus  and  of  Del- 
phinium staphisagria  are  confined  to  the  endosperm,  while 
those  of  Strgchjios  nux  vomica  occur  also  in  the  embryo, 
but  are  missing  in  the  hairy  covering  euclosing  the  seed. 

In  the  germination  of  the  seeds  and  the  development  of 
the  plant  the  alkaloids  play  no  part  of  physiological  impor- 
tance. Datura  stramonium  seed,  from  which  all  alkaloids 
had  been  removed,  germinated  in  a  perfectly  normal 
manner.  The  seedlings  after  a  short  period  again  contained 
alkaloids,  which  therefore  appear  to  be  formed  as  by-products 
in  the  distribution  of  the  proteid  reserve-substances. — F.  M. 


The  Testing  of  Zinc  Oxide.     Th.  S  ilzer. 
1894,  39,  553. 

See  under  XXIII.,  page  188. 


Pharm.  Zeit. 


Estimation  of  Antipyrine.     M.  F.  Schaack.     Amer.  J. 
Pharm.  ik'.u,  66,  821. 

See  under  XXIII.,  page  199. 


Lactophenine.     H.  Thorns.     Pharm.  Gos.  Ber.  1894, 
4,  161. 

■Sec  under  XXIII.,  page  196. 


Di-acelj/l    Tannin     ("  Tanni</enc"),    a    new    Astringent. 
II.  Mayer.     I),  med.  Wochenachr.  1894,  20,  626. 

See  under  XXIII.,  page  195. 


Detection    of     Fret     Bei   oic    Acid    in    BenzonaphthoU 

(..  (.n^Ki.      Boll.  (him.  Faunae.  1894,  32,   181. 
See  under  XXIII.,  page   1  95. 
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Different  Behaviour  of  Atrophine  and  of  Strychnine  in 
vitali's  Reaction.  D.  Vitali.  Boll.  China.  Farmac.  1894, 
33,  449. 

See  under  XXIII.,  page  196. 


PATENTS. 


Improvements  in  the  Preparation  of  Acetic  and  Oxalic 
Acids.  II.  Plater-Syberg,  Paris!  Eng.  Pat.  23,682, 
December  8,  1893. 

See  under  VII.,  page  157. 


Improvement  in  /he  Method  <tn<l  Apparatus  employed  in 
the  Production  of  (hone.  C.  T.  Yaraold,  London.  Eng. 
Pat.  2488,  February  5,  1894. 

Tins  invention  consists  in  passing  cooled  oxygec  through  a 
box  or  condenser  containing  a  scries  of  glass  sheets  coaled 
with  gold  foil  to  prevent  oxidation,  and  connected  with  a 
source  of  alternating  currents  or*  electricity.  The  author 
has  found  125  alternations  per  second  and  a  potential  of 
50  volts  very  serviceable.  Tho  oxygen,  in  its  passage 
through  the  narrow  passages  between  the  glass  plates,  is 
subjected  to  the  influence  of  the  alternating  currents  and 
light  simultaneously. — J.  S. 


The  Treatment  of  Ergot  of  Iiyc  and  the  Production 
therefrom  of  the  Substance  which  Imparts  to  it  its 
Valuable  Properties.  J.  Y.  Johnson,  London.  From 
C.  F.  Boehringer  and  Sonne,  Waldhof,  .Mannheim.  Eng. 
Pat.  4097,  February  26,  1894. 

The  substance  which  imparts  to  ergot  of  rye  its  valuable 
properties  is  a  weak  acid,  and  is  obtained  in  tbe  form  of  a 
dried  yellow  powder,  which  is  almost  insoluble  in  water, 
benzine,  ligroin,  petroleum  ether,  petroleum,  &c,  soluble  in 
acetic  acid,  alcohol,  chloroform,  benzene,  toluene,  and  ether. 
It  is  soluble  in  its  own  weight  of  ether,  and  this  property 
is  of  value  in  identifying  and  separating  it,  from  other 
substances. 

The  method  of  preparation  is  to  extract  the  pulverised 
ergot  of  rye  with  cold  ether,  to  distil  off  tbe  ether,  and 
then  precipitate  with  petroleum  ether  boiling  between 
36° — 42°  C.  By  redissolvinj*,  precipitating,  and  subsequent 
drying,  the  substance  is  obtained  in  the  pure  condition  and 
free  from  oii.  Instead  of  the  above  method,  the  oil  may 
first  be  extracted  by  means  of  petroleum  ether.  The  active 
substance  is  then  dissolved  out  by  ether,  from  which  it  may  be 
obtained  by  shaking  with  a  weak  alkaline  solution,  and  then 
precipitation  with  acids,  all  the  operations  being  conducted 
at  as  low  a  temperature  as  possible. — J.  S. 


Improvements  in  or  relating  to  the  Preservation  of  Lime 
and  Lemon  Juices.  J.  B.  Rose,  London.  Eng.  Pat.  4391, 
March  2,  1894. 

The  juice  is  evaporated  at  a  temperature  of  120°  F.  to 
one  fifth  of  its  bulk,  in  pans  constructed  of  materials  unacted 
upon  by  acids.  When  required  for  use,  the  concentrated 
juice  is  mixed  with  the  required  amount  of  water  and  sugar 
if  preferred. 

The   inventor's   claim    is    the   preparing  of  concentrated 
lemon  juice  without  the  addition  of  antiseptics. — L.  de  K. 


Improvements  in  the  Development  or  Preparation  of  High- 
Percentage  and  of  Chemically  Pure  Superoxide  of 
Hydrogen.  E.  Wolffenstein,  Berlin.  Eng.  Pat.  4423, 
March  2,  1894. 

The  improvements  relate,  firstly,  to  the  concentration  of 
dilute  hydrogen  peroxide  solution  by  evaporation  in  air  or 
in  a  vacuum  aided  by  heat ;  and,  secondly,  to  the  preparation 
of  chemically  pure  hydrogen  peroxide  by  distilling  the  above 
concentrated  solution  in  a  vacuum  at  a  moderate  tem- 
perature   (84°   C),   and   then  purifying   the  distillate  by 


pouring  it  into  a  solvent  guch  as  ether.  The  pure  substance 
is  then  obtained  by  treating  the  ethereal  extract  with  water 
or  by  evaporating  off  the  ether  and  distilling  in  a  vacuum. 
If  1'ree  from  foreign  substances,  espe  i.ilK  basic  tabst&nces, 

and  suspended  matter,  t lie  concentrated  solution  of  hydl 
peroxide  is  not  subject  to  decomposition  on  long  keeping. 

—J.  B. 


Manufacture   of    Bismuthoxyiodide    Gallate.      F.    Liidy. 
Bile, Switzerland.     Eng.  Pat.  22,902,  November  26, 1H94. 

This  compound  is  prepared  by  the  action  of  bydriodic 
acid  on  bismuth  subgallate,  or  of  gallic  acid  on  bismuth- 
oxyiodide. 

Bismuthoxyiodide,  separated  in  the  known  manner  from 
9-5  parts  by  weight  of  crystallised  bismuth  nitrate,  is 
well  washed,  and  whilst  moist  is  stirred  up  with  water. 
3-4  parts  of  gallic  acid  are  added,  and  the  mixture  is 
heated  on  the  water  bath  until  the  red  colour  has  been 
completely  changed  to  dark  greyish-green.  The  precipitate 
is  collected  and  then  dried  at  a  moderate  heat. 

An  alternative  method  is  to  heat  10  parts  by  weight  of 
bismuth  gallate  ("dermatol")  with  3'1  parts  of  bydriodic 
acid  ("  iodide  of  hydrogen  "),  until  the  yellow  colour  has 
been  entirely  converted  into  a  greyish-green.  It  is  then 
well  washed,  and  dried  at  a  moderate  heat. — .1.  S. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

The  Estimation  of  Nitrogen  in  Nitrocellulose.     D.   Sta- 
nojewitsch.     Zeits.  angew.  Chem.  1894,676. 

See  under  XXIIL, page  199. 


PATENTS. 


Improvements  in  the  Manufacture  of  Photographic  Plates. 
A.  Zimmermann,  London.  From  TheCh?mische  Fabrik. 
auf  Actien  vorm.  E.  Schering,  Berlin,  Germany.  Eng. 
Pat.  3477,  February  17,  1894. 

A  small  quantity  of  formic  aldehyde  is  added  to  the  light- 
or  colour-sensitive  gelatin  emulsion  before  pouring  it  upon 
the  plate,  whereby,  after  dryiDg,  the  film  is  rendered 
insoluble  in  water.  Or  a  compound  film  is  formed  by  first 
employing  a  gelatin  film  rendered  insoluble  by  formic 
aldehyde  (Eng.  Pat.  2036,  1894;  this  Journal,  1895,  65),  and 
pouring  upon  this  the  emulsion  described  above ;  the 
compound  film  thus  produced  may,  if  required,  be  stripped 
off  its  support.  These  films  may  be  rendered  colour- 
sensitive  by  dipping  them  into  a  colour-sensitive  solution. 

—J.  C.  C. 


Improvements  in  Apparatus  for  Drying  Photographic 
Plates,  Films,  and  Papers,  and  such  like  Articles. 
F.  lies,  Birmingham.  Eng.  Pat.  3605,  February  20, 
1894. 

This  apparatus  consists  in  a  hub  or  pulley  capable  of 
being  rotated  at  a  high  speed,  by  any  convenient  means,, 
attached  to  which  are  radial  arms,  preferably  of  a  flat  form 
so  as  to  produce  air  currents  when  revolved  ;  these  arms 
carry  movable  pins  or  projections  which  can  be  adjusted 
and  locked  upon  the  arms  at  certain  positions.  These 
pins  may  be  covered  with  rubber  to  prevent  vibration. 
The  articles  to  be  dried  are  placed  upon  the  radial  arms 
and  are  retained  by  the  pins  during  the  necessary  rotation, 
the  superfluous  moisture  being  driven  off  by  centrifugal 
force  and  is  collected  in  a  pan,  within  which  the  apparatus- 
revolves.  The  radial  arms  may  be  replaced  by  a  disc,  to 
which  fans  or  wings  may  be  attached  to  create  air  currents. 

—J.  C.  C. 
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Improvements  in  the  Manufacture  of  Sensitive  Plates  and 
Films  for  Photographic  Purposes.  C.  E.  Pettitt, 
Torquay.  Eng.  Pat.  4G06,  March  5,  1894. 
In  order  to  prevent  or  diminish  halation,  a  substratum 
or  coating  containing  a  fluorescent  substance  is  interposed 
between  the  sensitive  emulsion  and  its  support.  As 
suitable  fluorescent  substances  ciiichonine  and  quinine  are 
iu>tiinced. — J.  C.  C. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

"  Researches  on  Explosives."     Preliminary  Note.     Capt. 

Sir  A.  Noble.     Proc.  Roy.  Soc.  56,  205— 221 . 
The  author  has  carried  out  many  experiments  to  determine 
the   transformation    during    explosion,    and   the    pressure 


developed,  when  guiicottoii,  and  those  modern  explosives  of 
which  guncotton  tonus  a  principal  ingredient,  arc  fired  in  a 
Closed  vessel.  Ballistic  results  were  also  studied  in  a  6-inch 
Rim  of  100  calibres  in  length.  Experiments  were  also  made 
to  test  the  possibility  of  detonating  some  of  the  explosives, 
chiefly  cordite,  and  the  author  has  not  yet  succeeded  in 
causing  this  explosive  to  detonate.  The  erosive  effect  of 
different  powders  was  studied,  and  the  conclusion  is  drawn 
that  the  principal  factors  determining  its  amount  are:  (1.) 
The  actual  temperature  of  the  products  of  combustion. 
(2.)  The  motion  of  these  products  ;  and  the  experiments 
have  shown  that  where  the  heat  developed  is  low,  the  erosive 
effect  also  is  low. 

It  is  pointed  out,  however,  that  while  the  erosion  produced 
by  cordite  appears  to  consist  in  a  simple  washing  away  of 
the  surface  of  the  steel  barrel,  that  due  to  ordinary  gun- 
powder gives  rise  to  large  holes  and  long,  rough  grooves 
which  often  develop  into  cracks.  The  following  tables 
show  the  effect  of  pressure  on  the  composition  of  the 
resulting  gases  when  W.A.  guncotton  was  fired  under 
different  conditions,  the  amount  of  C02  increasing  with  the 
pressure  : — 


Table  I. Results  in  Volumes  of  the  Analyses  of  the  Permanent  Gases  generated   by  the  Explosion  of  Strand 

Guncotton,  arranged  according  to  ascending  Pressures. 


Tons  per  Square 

Inch. 

of  Gas. 

1-5 

2-5 

8-0 

8-0 

12-0 

12-3 

18*0 

20-0 

45-0? 

48-0? 

50-0? 

CO, (vols.) 

26'49 
36-66 

19-68 

16-95 

0-32 

29-62 
35'03 

17-13 
18*18 

0-04 

30-95 
32-27 
19-10 
17-20 
0-48 

31-00 
32-76 
18-80 
16-90 
0-E4 

32-23 
30-65 
20-38 
1(1-43 
0  31 

32-70 
31-36 
19-23 
16*23 

0-46 

33-63 
31-20 
17-99 
16-23 
0-95 

33-01 
30-32 
18-25 
16-60 
1-82 

34-70 
28-60 
10-50 
16-83 
3-31 

34-77 

28-66 

17 -4S 

16-05 

3-04 

36 -IS 

CO 

27-57 

H „ 

N ,. 

16-76 

16-15 

3-34 

Table  II. — Similar  Analtses  for  Pellet  Guncotton. 


Under  I'res>ure 

Tons  per  Square  Inch. 

of  G 

1-0 

1-5 

i', ' .") 

n-o 

140 

15-1) 

17-0 

17-0 

25-0 

30-0 

CO, (vols.) 

it) „ 

2150 
39-70 
22  S3 
16*68 

<>■:'/.) 

25-03 
36*85 
21-00 

1*24 

25-61 
S9'61 
ls-SO 
16'97 

o-ii 

26-68 
3697 
19-59 
15*91 
0-85 

-7-11 
37-23 
19*37 
I6'38 
0-64 

25-75 
3-T00 
19-71 
15-28 
1*28 

2851 
85*52 

ls-17 

16-09 

1-39 

29-39 
36-41 
19-64 
U*90 
0-66 

28-21 
34*94 
20-30 
15-59 
0-93 

28-88 
35  64 

20-50 

>- 

14-98 

•  • 

Table    III. —  Hi.-'  vre    of   the    Analyses    of     Steajib 
Guhcottoh    when   Fired    in    a   Close    Vessel  by 

(NATION. 


Pressure* 

per 

Square  Inch. 

1  Ton. 

IDS. 

1  (),  

19  21 
41-25 
23-07 
J  0  -id  1 

29*08 

00 

(1 

32-88 
20- It 

N 

17-50 

<H, 

0-75 

■lie  gravimetric  deusitj  of 


Table  IV. — Similar  Results  for  Pellet  Gun-cotton. 


Pressure  pei 

Squaro  Inch. 

3  Tons. 

10  Tons. 





II 

25-76 
89*84 

1H-71 
16- 19 

Nil 

26-60 
8748 

20-97 

\- 

15-05 

'  11, 

Nil 

!  - I 1 
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Table  V.— Besultb  of  Analyses  of  Saturated  Pellet 
Gun-cotton  I'iukd  in    a  Closi   Vesbel  by  Detona- 

I  ION. 




Pressure  per  Square  Inch. 

Under  10  Tons. 

10*5  Tons. 

16  Tons. 

16-5  Tons. 

CO,. 

.    (Vols.  1 

32-14 

33-25 

32-93 

35-60 

CO. 

.                 M 

27-01 

25*80 

27-25 

23-43 

11... 

•                 »» 

30-80 

26-53 

25-76 

21-22 

N . . . 

»                »» 

1383 

14-32 

11-06 

15-25 

CH, 

•                ,. 

0-19 

Nil 

Nil 

J -5(1 

Under  a  pressure  of  about  10  tons  per  square  inch  strand 
guncotton  developed  1,068  calories  (water  fluid)  689  cc. 
of  permanent  gas,  and  162-6  cc.  of  aqueous  Vapour,  per 
gram.,  at  0°  and  760  mm.  Table  VI.  shows  the  composition 
of  the  permanent  pases  from  cordite.  The  first  four  analyses 
were   made  Irom   experiments   with  the   earlier  samples  of 


cordite  which  contained  tannin;  in  the  second  four  the 
cordite  consisted  of  •'!"  per  cent,  guncotton,  68  per  cent. 
nitroglycerin  and  5  percent,  vaselin. 

The  O-2'j.J  cordite  generated  1,284  cals.  (water  fluid)  692 
e.cs.  of  permanent  pas,  and  194  cc.  aqueous  vapour  per 
gram.  A  sample  of  ballistite  composed  of  50  per  cent, 
of  nitroglycerin  and  50  per  cent,  of  nitrocellulose  gave 
permanent  gases  of  the  following  composition  under 
pressures  of  6  and  12  tons  per  square  inch  respectively  : — 


Heat  generated  1,365  calories  (water  fluid)  010  cc.  per- 
manent gas,  and  197  cc.  aqueous  vapour  per  gram,  at  0° 
and  760  mm. 

The  following  table  shows  some  of  the  ballistic  results 
obtained  with  various  powders. 


Table  showing  the  Velocitiks  and  Energies  realised  in  a  6-inch  Gun  with  the  under-mentioned  Explosives. 


Nature  df  Explosive  and  Weight 

Length  of  Bore, 
40  Calibres. 

Length  ot  Bore,                 Length  of  Bore, 
50  Calibres.                         75  Calibres. 

Length  of  Bore, 
LOO  Calibres. 

ot  Charge. 

Velocity.        Energy. 

Velocity. 

Energy.        Velocity. 

Energy. 

Velocity.        Energy. 

2794 

2414 
2195 
2416 
2 122 
2225 
1533 

5413 
4142 
4316 
4047 
4038 
3133 
1630 

2940 
25S3 
2632 
2537 
2530 
2331 
1592 

5994 
4626 
4804 
4463 
4138 
3768 
1757 

3166 
2798 
2821 
2713 
270O 
24S6 
10C8 

6950 
5429 
5518 
5104 
5055 
4285 
1929 

3284 
2915 
2914 
2806 
2786 
2566 
1705 

7478 

5892 

5888 

5460 

5382 

4566 

2016 

Table  VI. 


Pressure  per 

Square  Inch. 

— 

0-018  Cordite. 

0-255  Cordite. 

2-5  Tons. 

6  Tons. 

10  Tons. 

14  Tons. 

10  Tons. 

12  Tons. 

11  Tons. 

14  Tons. 

29-9 
28*3 
19  3 
22-5 
Traces 

30-4 
30-7 
20-0 
18-9 
Traces 

32-0 
32-9 
18*0 

17-1 
Traces 

31-6 
32-1 
21-6 
14-8 
Traces 

27-0 
34-2 
26-9 
12-0 
Traces 

28-4 
33-8 
24-4 
13-4 
Traces 

23-9 
37-2 
28-4 
10-4 
Traces 

26-3 

CO 

35-8 

H 

26-1 

N 

11*8 

UHi 

Traces 

-W.  M. 


Pyroxylin,    its    Manufacture    and    Applications. 
Field.     J.  Amer.  Chem.  Soc.  16,  487. 

See  under  XIX.,  page  179. 


W.    D. 


The      Estimation      of     Nitrogen     in     Nitro  -  Cellulose. 
D.  Stanojewitsch.     Zeits.  ang.  Chem.  1894,  676. 

See  under  XXIII.,  page  199. 
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Elimination    of  Potassium     Perchlorate    from     Saltpetre. 
V.  Panastovic.     Chem.  Zeit.  18,  1894,  1567. 

See  raider  VII.,  page  157. 


PATENTS. 

Improvements   in   or   connected  with  the   Manufacture  of 

Guncotton    or     other    Manufactures    in     which     Cooliny 

Water     liable     to     become     Acidulated     is     employed. 

E.   Resketh  and   A.  Marcet,  London.     Eng.  Pat.  3773, 

February  21,  189-1. 
The  claim  is,  "  In  the  manufacture  of  guncotton  or  other 
manufactures  in  which  cooling  water  liable  to  become 
acidulated  i<  employed,  the  use  of  alkali  and  blue  litmus  or 
the  like,  with  the  said  water  "—so  that  after  cooling,  the 
same  water  may  be  used  over  and  over  again  without 
injury  to  the  pipes  through  which  it  passes. — YV.  M. 


Improvements  in  and  connected  with  Signal  Lights,  Roman 
Candles,  Ships'  Rockets,  and  other  Fireworks.  G.  Pin- 
der  and  G.  Ford,  both  of  Newark,  Nottingham.  Eng. 
Pat.  10,568,  May  3'.,  1894. 

Two  devices  are  described  for  keeping  the  fiictional 
igniting  parts  separated  from  the  firework  composition 
until  the  moment  of  using  ;  one  consisting  in  having  a 
reversible  cap,  the  frictional  igniting  arrangement  being 
kept  in  the  upper  part  and  separated  from  the  firework 
composition  by  a  diaphragm.  When  required  for  use  the 
cap  is  reversed,  thus  bringing  the  frictional  igniting 
arrangement  directly  on  top  of  the  firework  composition. 
The  other  device  consists  in  interposing  a  metal  slide 
between  the  frictional  igniting  arrangement  and  the  fire- 
work composition,  and  which  is  withdrawn  before  us.>. 

— W.  M. 

Improvements     in     Pyroxylin     Compounds,    and  in     the 

Processes    for      Manufacturing     the     same.  R.     C. 

Schupphaus,     Brooklyn,     U.S.A.       Eng.    Pat.  21,331, 
November  G,  1894. 

Tiik  inventor  proposes  to  replace  the  camphor  at  present 
used  in  the  manufacture  of  solid  and  liquid  pyroxylin 
compounds  by  alky]  derivatives  of  the  aromatic  amines 
and  their  substitution  products. 

Among  others,  the  following  are  employed  : — 

Formanilide, 

Ortho  acetphenetidine, 
Ortho-acetotoluide, 
1'. i  ra -acetphenetidine, 
Para  aeetotolnide, 
Benzanilide, 

and   likewise   the   bromo-   and   nitio-derivatives    of    such 

compound-. — W '.  M. 

Improvements  m  High-Power  Explosives.      If.  II.  Lake, 
Ion.       From   (J.    s.  Randall,  New    Bedford,   Ma--., 
1  '.-.A.     Eng.  Pat.  23,007,  November  27,  1894. 

THH   invention  ntially   in   mixing    together  a 

table  hydrocarbon  derivative,  an  oxidising  agent,  and  a 
suitable   material   for    rendering    the    mixture   sufficiently 
litive,  to  be  detonated  or  exploded. 
The  following  examples  of  mixtm  -  ren  : — 

I. 

)■>  r  Cent. 



~c, 

i ; 

II. 

1  ent. 





\;  I 

—  \V.  M. 


XXIIL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A  Constant-Level  Apparatus.     V.  C.  Kobinson.     J.  Ainer. 

(  hem.  Soc.  16,  405—406. 
Tiik  apparatus  shown  in  the  figure  consists  of  two   parts. 
That  on  the  left   is  for  maintaining  the  level  of  water  in  the 
bath. 


A  Constant-Level  Appakatcb. 

B  is  a  glass  tube  about  2-5  cm.  diameter,  into  which  the 
water-supply  flows  through  the  narrow  tube  A.  The  excess  of 
water  overflows  by  the  tube  C,  which  is  of  larger  bore  than 
A,  and  discharges  into  a  sink.  Connected  to  the  tube  H  by 
the  flexible  connection  I,  is  a  tube  D,  of  equal  bore  and 
about  25  cm.  long ;  this  tube  has  a  bulb  E,  5  cm.  in 
diameter  at  one  end,  and  is  sealed  at  K  ;  it  also  has  a  branch 
at  G.  The  bulb  E  floats  upon  the  water.  If  B  is  clamped 
sn  that  C  and  D  are  on  a  level,  and  the  tap  is  opened  so 
that  water  flows  into  B  through  A,  it  will  run  out  of  both 
C  and  U;  but  soon  D  will  float  up  so  high  that  no  water 
can  run  out  of  G,  and  all  will  discharge  at  C.  When  the 
water-level  falls  again,  D  will  fall  with  it,  and  water  will 
again  flow  into  the  bath.  The  tube  D  moves  up  and  down 
in  a  slot  in  the  side  of  a  copper  cylinder  fixed  on  the  top  of 
the  bath;  of  course  it  might  be  made  to  work  iu  a  tube 
soldered  to  the  side  of  the  bath  with  water  connection. 

The  apparatus  to  the  right  hand  sLows  the  same  idea 
applied  to  the  constant  feeding  of  n  platinum  dish,  in  which 
a  large  volume  of  water  or  other  liquid  is  being  evaporated. 
In  this  case,  the  tube  D  is  very  small,  so  that  the  bulb, 
which  is  only  1  -5  cm.  diameter,  can  support  it.  The  same 
apparatus  can  be  used  for  washing  large  precipitates 

— L.  A. 

A  New  Automatic  Pipette.     E.  Greiner.     J.  Amer.  Chem. 
Soc.  1894,  16,  G43. 

By  means  of  the  pipette,  shown  in  the  accompanying 
drawing,  successive  equal  volumes  of  any  given  liquid  maj 
be  rapidly  measured  out,  almost  automatically.  It  can  be 
made  in  all  sizes  up  to  50  cc. 
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It  is  particularly  useful,  when  aspirating  a  great  number 
of  Bamples  in  succession  of  similar  volumes  of  the  Bame 
liquid.— H.  T.  P. 


A   Gravimeler   foi    Sugar   Analysis.      W.   K.    Gird.      J. 
Amer.Chem.Soc.   L894,  16,  G77— 678. 

In  using  this  apparatus,  the  hydrometer  F  being  removed, 
one  finger  is  placed  ou  the  open  mouth  of  the  tube  G  ;  the 


empty  tube  A  is  filled  to  the  brim  with  the  saccharine  solution, 
foauiis  struck  off  the  top,  and  the  finger  is  removed  from 
G.  In  this  way  the  tube  C  G  is  rinsed  with  the  solution  ; 
but  owing  to  the  iugress  of  air  at  C  it  cannot  act  as  a 
siphon.  The  graduated  flask  D  being  placed  in  the  position 
indicated,  the  saccharometer,  which  weighs  26-048  grins.,  is 
introduced  into  A.  Thus  a  definite  weight  of  liquid,  equal 
to  that  of  the  hydrometer,  is  discharged  through  B  aDd  G 
into  the  flask  ;  and  the  last  drop  of  solution  must  be  caught. 
The  instrument  is  unaffected  by  changes  of  temperature,  as 
the  displacement  is  determined  by  the  weight  of  the 
saccharometer,  which  is  constant.  The  movable  index  E 
is  arranged,  for  sake  of  convenience,  5°  above  the  surface  of 
the  liquid  ;  a  corresponding  deduction  must  therefore  be 
made  from  the  observed  graduation  on  the  stem  of  the 
saccharometer.  In  a  later  form  of  the  instrument,  a  ther- 
mometer carrying  the  usual  graduations,  and  a  table  for  cor- 
rection due  to  differences  in  temperature,  are  permanently 
attached. — W.  G.  M. 


A    Source 
C.  Heim. 


of    Current     for     Electrochemical    Analysis. 
Ber.  d.  deutsch.  Elektrochem.  Ges.  1894,  50. 

See  under  XL,  page  165. 


INORGANIC  CHEMISTRY.— QUA  LITA  TIVE. 

The  Testing  of  Zinc  Oxide.    T.  Salzer.      Pharm.  Zeit. 
1894,  39,  553. 

Tin  present  method  of  examination,  according  to  the 
German  Pharmacopoeia  III.,  consists  in  dissolving  1  pari 
of  zinc  oxide  in   10  parts   of  dilute    acetic   acid,  and   adding 

ammonia  in  -    whereupon  neither  ammonium  phos- 

phate nor  ammonium  oxalate  Bhonld  produce  a  precipitate 
in  the  solution.  Owing,  however,  to  the  high  degree  of 
conci  ntration,  even  the  addition  of  water  leads  to  the 
formation  of  a  precipitate  of  zinc  hydroxide,  whilst,  if 
more  than  a  drop  or  two  of  the  two  last-named  reagents  are 
used,  precipitation  also  takes  place.  The  right  proportions 
(or  the  zinc  solution  are  :  1  part  of  zinc  oxide  and  6  parts 
of  dilute  acetic  acid.  After  solution  30  part»  of  water  are 
added,  and  thereafter  18  part<  of  ammonia. — F.  M. 


The  Microscopical  Analysis  of  Steel.     Eng.  and  Mining  J., 

January  26,  1895,  79. 
At  a  recent  conference  held  under  the  auspices  of  the 
French  Society  for  the  Encouragement  of  National 
Industry,  X.  Osmond  described  a  method  for  the  micro- 
scopical  analysis  of  steel,  which  he  believes  is  capable  of 
practical  application  in  almost  every  manufactorj-.  The 
method  proposed  comprises,  in  addition  to  the  preliminary 
process  of  preparing  the  polished  surface,  three  operations  : 
1.  Polishing  iu  bas-relief  on  parchment  with  a  very  small 
quantity  of  English  rouge  mixed  with  water  :  2.  Etching 
and  polishing  on  parchment  with  a  mixture  of  calcium 
sulphate,  in  precipitate,  in  a  suitable  vehicle  ;  and 
3.  Fetching  with  tincture  of  iodine  or  nitric  acid.  These 
three  operations  enable  one  to  recognise  in  the  steel  five 
constituents,  of  which  two  are  already  well-known ;  the 
third  is  known,  but  imperfectly  understood  ;  and  the 
remaining  two  have  not  been  recognised  hitherto.  To 
the  first  is  given  the  name  of  FVrrite — that  is  to  say,  the 
iron  itself,  practically  pure ;  the  next  is  termed  Cementite, 
a  carburet  of  iron,  corresponding  to  the  formula  Fe3C  ;  the 
third  is  known  in  Sorbite — it  accompanies  the  Cementite, 
and  represents  carbon  when  the  latter  appears  to  be  in  the 
state  known  as  the  hardening  carbon;  to  the  fourth  is 
given  the  name  of  Martensite — it  is  the  principal  con- 
stituent of  hardened  steel,  and  consists  of  crystal  or  iron 
containing  the  hardening  carbon  in  solution  ;  and  the  fifth, 
Tioostite,  is  generally  found  at  the  edge  of  the  Martensite 
in  hardened  steel.  These  five  constituents,  which  one 
might  sometimes  find  in  a  state  of  transition,  are  associated 
in  multiple  combinations — binary,  ternary,  or  quarternary — 
to  form  the  complex  edifice  of  the  structure  of  steel. 
M.  Osmond  has  examined  four  types  of  steel,  possessing  a 
known  proportion  of  carbon,  to  discover  the  manner  in 
which  these  combinations  varied  :  1.  With  the  temperature 
of  heating ;  2.  With  the  temperature  of  hardening ;  and 
3.  With  the  rate  of  cooling.  As  a  result  of  that  investi- 
gation, M.  Osmond  states  that  the  thermic  treatment  of 
the  steel  leaves  in  the  structure  of  the  metal,  when  cooled, 
characteristic  indications  sufficiently  precise  to  form  a 
useful  guide  in  the  manufacture  of  steel,  and  also  to  enable 
consumers  to  determine  the  quality  of  the  metal  supplied  to 
them. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Estimation  of  the  Arsenic  in  Concentrated  Sulphuric  Acid. 

Stepanow  and  Miklaschewski.     Zap.  imp.   russk.   techn. 

obszcz.  1894,  28,  182. 
50  cc.  of  the  sulphuric  acid  under  examination  are  slowly 
added  to  a  solution  of  30  grms.  of  common  salt  in  250  cc. 
of  water,  a  little  sodium  bisulphite  added,  and  the  arsenic 
precipitated  by  means  of  sulphuretted  hydrogen.  The  pre- 
cipitate is  redissolved  in  hydrochloric  acid  and  potassium 
chlorate,  and  the  arsenic  precipitated  as  penta-sulphide  by 
Xeher's  method.     (This  Journal,  1893,  376.)— H.  T.  P. 
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The  Determination    of  Phosphoric  Add.      S.  W.  Johnson. 

J.  Amer.  Chem.  Soc.  16,  462—465. 
The  citrate  method  of  determining  phosphoric  acid  may 
give  good  results  under  certain  conditions,  the  results  being 
correct  owing  to  a  compensation  of  errors,  the  ammonium 
magnesium  phosphate  not  precipitating  all  the  phosphorus, 
but  sufficient  impurities  to  counterbalance  the  loss.  Over 
90  determinations  were  made  on  40  different  substances  ; 
the  results  agreed  fairly  well  with  those  made  by  the 
molybdate  method,  but  in  a  few  cases  considerable  dis- 
crepancies appeared,  which  rendered  the  method  untrust- 
worthy for  testing  fertilisers.  In  1889  Dr.  T.  B.  Osborne 
investigated  this  method,  and  J.  H.  Vogel  published  details 
of  the  procedure,  which  when  adopted  gave  results  too  low. 
By  using  more  and  stronger  magnesium  mixture  and  a 
larger  quantity  of  ammonia,  the  discrepancy  was  overcome, 
and  in  67  determinations  on  bone-dust  superphosphates, 
cotton-hull  ashes,  phosphatic  guano,  Sec,  only  three  differed 
from  the  results  obtained  by  the  molybdate  method  by  more 
than  0-3  per  cent.  The  greatest  discrepancy  by  the  two 
methods  was  0- 41  per  cent.,  while  the  average  difference 
•was  0*09  per  cent.  In  30  cases  the  citrate  method  averaged 
0-117  per  cint.  more,  in  33  cases  0-079  per  cent,  less  than 
the  molybrlate  method. 

Comparative  duplicate  trials  upon  made-up  solutions 
containing  18-93  per  cent.  P205,  20  per  cent.  Fe.,03,  4-72 
per   cent.    ALO-j,    and  5-09  per  cent.  MnO,  gave  by   the 


original  Sonncnschein  method  18-92  and  18-91  per  cent., 
while  the  United  States  official  method  gave  19-20  per 
cent.  The  author  sums  up  by  stating  that  the  citrate 
method  only  gives  good  results  by  compensation  of  its 
errors  and  under  exact  conditions  which  must  be  determined. 
Although  good  for  calcium  phosphate,  it  is  quite  inappli- 
cable to  ferric  and  aluminium  phosphate.  The  molybdate 
method,  carried  out  rapidly  at  temperatures  higher  than 
50°  C,  or  as  high  as  05°  C,  in  the  presence  of  ferric  iron, 
aluminium,  or  manganese,  gives  results  too  high,  and  in  the 
presence  of  a  great  excess  of  nitric  acid  too  low,  unless 
the  filtrates  are  further  treated  with  molybdic  solution  and 
digested  until  no  more  precipitate  is  formed. — S.  1'.  E. 


Some  Sources  of  Error  in  our  Methods  of  Determining 
Potash  in  Fertilisers  and  German  Potash  Salts.  N. 
Robinson,  Reporter  on  Potash  for  the  Nat.  Assoc,  of 
Agric.  Chemists  for  1893.  J.  Amer.  Chem.  Soc.  16, 
364—372. 

The  author  has  submitted  to  investigation  the  three  following 
methods,  viz.  : — The  official  or  Lindo-Gladding  (Chem. 
News.  69,  198),  the  alternate  {ibid.  69,  199"),  and  the 
Stassfurt  or  Anhalt  method  {ibid.  66,  263).  He  finds  that 
all  three  methods  fall  short  of  accuracy  owing  to  the 
retention  of  potassium  salts  by  the  precipitates,  and  sundry 
other  slight  losses  shown  in  the  table. 


Kk-ults  of  Analysis  of  Mixed  Fertilisers,  with  Estimates  of  Losses  of  Potash  in  Precipitates 

and  "  Washings." 


Mixed  Fertilizer,  containing  :— 

Mixed 

Bone. 

Blood,  Ac. 

Bone, 
Blood,  \.c. 

Bone, 
Blood,  &c. 

Bone, 
Blood,  &c. 

Phosphate 
Rock. 

Potash 
Salts. 

1. 

Q 

3. 

4. 

5. 

6. 

Grm. 
ltd 

Grm. 

10 

Grm. 

ro 

Grm. 
10 

Grm. 
0-5 

Grin. 
0'-'5 

A. — LiN'Do-Gr,  w>niNi,  Method. 
"Weiirht  of  KjPfcCle  precipitated— 

0-32P3 

0-4040 

0  2433 

0-2114 

0*3100 

0-4884 

2-i 

1  Recovered  from  washing  withXH,Cl  solution  and 
L    second  alcohol  washing. 

0-0030 
0-0041 
0'0051 

o-oo tl 
0-0034 
O'OOol 

0*0081 

0-0021 
0-0033 

0-0028 
0-0031 
0-0053 

0-0081 
0-0033 

0-0II1S 

0-0031 

0-0042 
0-0022 

0-0122 

0-0136 

0- 0085 

0-0112 

0*0185 

0-00115 

Percentage  of  K  i 

U5*60 

1307 

7-80 
S-05 

4-70 
1*86 

4-10 
1*82 

12-L'O 
1272 

37-70 
88*48 

0  17 

0-20 

0-16 

0-22 

0*52 

0-73 

-e  loss  per  each  1  peroral    K  0  estimated  by  the  Lindo-Gladding  method      0*029  per  cent. 


I!.    "\i  iKKNAti-:  "  Mkthod. 

Wei/lit  of  K.  1'  ' 

0*8268 

0*8988 

0*2881 

0-0021 

0-0" 

0-0021 

0-2072 

0*8056 

O     IS'  II, 

0-0021 

0*0061 
0*0024 

0*0018 
0*0088 
0*0 

0*0010 
0*0064 
0*0088 

0-0022 

0-0016 

1 

0*008]               0*0088 

O-oio.; 

00124 

00111 

0-0107             0-01  16                 0-00H7 

i 

12*68 
W04 

U-80 

2.  Including  recovered  lo*  .'■* 

7-:>i 

37  HI 

88 '58 

o-n 

0*24 

0*20 

021 

O     III 

1 

0-75 

Aver:.  ,  i  |„ ,  ,,,,i   BjO,  estimated  bj  the  alternato  method     0*89  per  cent, 
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After  considerable  experience  in  its  use,  the  author  has 
come  t<>  [infer  the  Anhalt  method,  though  it  is  subject  to 
the  saine  defect  as  the  other  two.  Thus,  in  so  analysis  of 
a    sample   of   mixed  German   potash   salts,  the   potassium 

overed  from  the  barium  sulphate  precipitate  amounted  to 
0*01288  grm.  of  K2PtCl6  for  each  1  grm.  of  the  sample 
taken,  which  is  equivalent  to  nearly  0'25  per  cent,  of  potash 
(K20).— L.  A.  '_ 

Electrolytic  Separations.     Edgar  I-\  Smith  and  Henry  E. 
Spencer.     .1.  Amer.  Chem.  Soc.  16,  420 — 125. 

1 .  Silrer  from  Copper. — Classen  has  described  a  method 
in  which  the  silver  is  precipitated  as  oxalate,  by  adding 
ammonium  oxalate,  filtered  off,  dissolved  in  potassium 
cyanide,  and  the  solution  subjected  to  electrolysis.  The 
Copper  is  precipitated  by  electrolysis  of  the  filtrate  from 
the  silver  oxalate  precipitate.  No  results  are  given,  how- 
ever. (Quantitative  Analyse  durch  Elektrolyse,  dritle 
Auflage,  p.  124.)  The  authors  have  made  a  number  of 
experiments  by  this  method,  on  solutions  made  from  copper 
sulphate  and  silver  nitrate.  The  weight  of  copper  obtained 
in  three  out  of  four  experiments,  which  are  detailed,  was 
within  0*0002  grin,  of  the  weight  taken,  and  in  the  fourth 
experiment  was  only  0- 0008  grm.  too  low;  yet  in  every 
case,  on  dissolving  the  deposited  copper  and  testing  it, 
silver  was  found,  the  largest  amount  recorded  being  0-0009 
grm.  silver  in  0*1134  grm.  of  copper.  The  conclusion  is, 
that  silver  oxalate  is  not  perfectly  insoluble  under  the  con- 
ditions of  the  experiment,  and  that  the  method  therefore 
fails  to  give  accurate  results;  confirming  Kiidorf  (Zeits. 
angew.  Chem.  1892,  696). 

On  the  other  hand,  the  method  of  Smith  and  Franke! 
(Smith's  Electrochemical  Analysis,  p.  100),  in  which  a  solu- 
tion of  the  double  cyanides,  containing  an  excess  of 
potassium  cyanide,  is  electrolysed,  the  silver  being  precipi- 
tated free  from  copper,  gave  good  results,  as  Riidorff  found 
(loc.  cit.).  By  working  at  65° — 70°  the  time  factor  can  be 
much  reduced.  Thus,,  from  a  solution  measuring  200  cc, 
containing  0-1  grm.  of  silver,  0-114  grm.  of  copper,  and 
1  •  8  grms.  of  potassium  cyanide,  the  silver  was  completely 
precipitated  in  about  three  hours,  temperature  being  65° 
and  the  current  0-07  ampere;  it  weighed  0*0996  grm., 
and  contained  no  copper.  (See,  however,  this  Journal,  1890, 
656). 

2.  Mercury  from  Copper. — This  separation  is  also  effected 
by  electrolysis  of  the  double  cyanide  solution,  and  in  this 
case  also  time  may  be  saved  by  working  at  about  65°.  Thus 
200  cc.  of  a  solution  containing  0*2167  grm.  mercury, 
0-2156  grm.  copper,  and  2  grms.  potassium  cyanide,  was 
heated  to  65J  and  electrolysed  with  a  current  of  0*08 
ampere.  In  3  \  hours  the  deposition  of  mercury  was  com- 
plete, 0*2168  grm.  being  obtained,  free  from  copper. 

3.  Silver  from  Cadmium. — These  metals  may  also  be 
separated  by  electrolysis  of  the  double  cyanide  solution, 
provided  the  solution  be  hot ;  in  the  cold  solution,  the 
silver  will  always  he  contaminated  by  cadmium.  200  cc. 
of  a  solution  containing  0*1000  grm.  silver,  0-1000  grm. 
cadmium,  and  3  grms.  potassium  cyanide,  was  heated  to 
65°  and  electrolysed  for  3|  hours,  with  a  current  of  0  •  04 
ampere.  The  precipitated  silver  weighed  0- 1004  grm.,  and 
was  free  from  cadmium. —  L.  A. 


Note  on  the  Determination  of  Silica  in  Blast-Furnace 
Slag.  P.  W.  Shimer.  J.  Amer.  Chem.  Soc.  16,  501— 
502. 
The  author  finds  that  spinelle,  which  is  frequently  present  in 
slag,  is  not  decomposed  by  the  usual  alkaline  carbonate 
fusion,  and  it  is  consequently  unsafe  to  omit  the  treatment 
of  the  silica  with  sulphuric  and  hydrofluoric  acids.  When 
fluxing  aluminous  ores  with  magnesian  limestone,  spiuelle  is 
likely  to  be  found  in  the  slag,  especially  -when  the  latter  is 
basic  ;  the  alumina  in  this  case  acting  as  an  acid,  combines 
with  part  of  the  magnesia  to  form  aluminate  of  magnesia. 
In  determining  the  silica  in  such  a  slag  by  fusion  with  an 
alkaline  carbonate,  the  spinelle  seems  to  be  unattacked  by 
the  fusion  and  the  subsequent  evaporation  with  hydrochloric 
acid,  and  is  weighed  with  the  silica.  In  the  case  of  one  slag, 
the  silica  before  purification  was  34-25   per   cent.;  after 


purification  with  sulphuric  and  hydrofluoric  acids,  it  was 
found  to  be  3 1  •  52  percent.  The  bluish-coloured  residue 
left  after  the  sulphuric,  and   hydrofluoric  acid  treatment   was 

easily  dissolved    in  potassium    bisulphate,   and    contained 

alumina  and  magnesia  in  the  proportion  to  form  spinelle. 
liy  BUCCessive  and  repeated  treatment  of  LOO  grow,  of 
powdered  spinelle  slag  with  hydrochloric  and  hydrofluoric 
acids  and  a  boiling  solution  of  sodium  carbonate  in  a 
platinum  dish,  it  was  found  possible  to  separate  1  grm.  of 
microscopic  crystals  of  spinelle,  free  from  all  impurities. 

— s.  P.  E 


Estimation  of  Sulphur  in    Pyrites.     T.   S.   Gladding.     J. 

Amer.  Chem.  Soc.  16,  398 — 104. 
Experiments  were  made  to  ascertain  the  relative  merits  of 
the  methods   chiefly  in   use,  and  the  precautions  necessary 
for  accuracy. 

7Vie  Fusinn  Method. — This  comprises  fusion  of  the  ore 
with  a  mixture  of  sodium  carbonate  and  nitre,  solution  in 
water,  filtration  from  iron  hydroxide,  and  precipitation  as 
barium  sulphate.  Systematic  experiments  with  pure 
potassium  sulphate  showed  that  in  the  presence  of  nitric 
acid  or  potassium  nitrate  high  results  are  obtained,  but 
sodium  chloride  and  potassium  chloride  are  without  influ- 
ence on  the  results.  As  complete  expulsion  of  the  nitric 
acid  is  a  very  tedious  operation,  involving  repeated  evapora- 
tions to  dryness  with  hydrochloric  acid,  the  method  is  not 
to  be  recommended. 

The  Aqua  Regia  Method. — This  involves  solution  of  the 
ore  in  aqua  regia,  or  in  aqua  regia  and  bromine,  and 
subsequent  precipitation  as  barium  sulphate.  Experiments 
showed  that  citric  acid,  which  is  frequently  used  to  keep 
iron  in  solution,  does  not  of  itself  exert  n  solvent  action  on 
the  barium  sulphate  precipitate ;  but  ferric  sulphate,  if 
present,  is  nevertheless  dragged  down  in  place  of  an 
equivalent  amount  of  barium  sulphate,  and,  on  ignition, 
sulphuric  anhydride  is  expelled,  ferric  oxide  remains,  and  a 
low  result  is  obtained.  This  is  still  the  case,  even  if  a  large 
excess  of  hydrochloric  acid  be  present  in  the  liquid ;  and 
the  loss  is  greater  the  more  intensely  the  precipitate  is 
ignited,  until  all  ferric  sulphate  is  decomposed.  Lunge  and 
Hurler  precipitate  the  iron  with  ammonia,  and  add  barium 
chloride  to  the  filtrate.  Most  careful  washing  of  the  ferric 
hydroxide  precipitate,  however,  fails  to  wash  out  all  the 
sulphate,  and  unless  the  precipitate  be  dissolved  and  the 
sulphate  recovered  a  loss  of  a  milligramme  or  two  of  sulphur 
will  result.  The  process  which  the  author  recommends  is 
as  follows : — 

Place  1  grm.  of  the  finely-powdered  and  dried  ore  in  a 
beaker,  cover  with  a  watch-glass,  add  10  cc.  of  bromine 
solution  (made  by  dissolving  75  grms.  potassium  bromide 
in  50  cc.  water,  adding  50  cc.  bromine,  stirring,  and 
diluting  to  500  cc),  mix  well,  and  allow  to  stand  10  minutes 
iu  the  cold.  Add  10  cc.  nitric  acid,  mix,  and  allow  to  stand 
10  minutes  longer.  Then  heat  on  a  water-bath,  gently  at 
first,  and  when  action  has  ceased,  remove  the  lid  and  evaporate 
to  dryness.  Add  10  cc.  hydrochloric  acid,  cover  up,  and 
when  quiet,  again  uncover  and  evaporate  to  dryness.  Add 
1  cc.  strong  hydrochloric  acid  and  50  cc.  hot  water,  digest 
until  solution  is  complete,  filter,  and  wash  with  hot  water. 
The  filtrate,  about  100  cc.  in  volume,  is  treated  with 
ammonia  in  slight  excess,  and  the  red  precipitate  is  filtered 
off  and  well  washed  with  boiling  water.  The  filtrate  and 
washings  are  acidified  with  hydrochloric  acid  in  slight 
excess,  heated  to  boiling,  and  treated,  while  boiling,  with 
50  cc.  of  a  10  per  cent,  solution  of  barium  chloride,  added 
one  drop  per  second.  The  ammonia  precipitate  is  dissolved 
in  hot  dilute  hydrochloric  acid,  and  10  cc.  of  barium  chloride 
solution  are  added.  After  standing  over  night,  both  pre 
cipitates  are  collected  on  the  same  filter,  ignited,  and 
weighed. 

The  following  results  were  obtained  by  the  analysis  of 
samples  of  pyrites  by  the  three  methods.  They  confirm 
the  results  obtained  with  pare  potassium  sulphate,  showing 
that  the  fusion  method,  when  nitric  acid  is  not  expelled, 
gives  results  which  are  much  too  high,  and  that  the  bro- 
mine or  aqua  regia  method,  when  iron  is  not  removed,  gives 
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results  which  are  from  0*20  to  0-35  per  cent,  too  low, 
the  error  varying  with  the  intensity  of  ignition  of  the 
precipitate : — 


Sample  No* 

i  Method ; 
Nitric  Acid 
not  expelled. 

Bromine 
Method  :  Iron 
not  precipi- 
tated; Citric 
Acid  added. 

The  Method 
described  above. 

Percentage  of  Sulphur. 

1 

52-50 

51-45 

5171 

1 

52-34 

51-30 

51-73 

1 

52-60 

51-45 

5171 

1 

.. 

51-34 

51-71 

1 

•  ■ 

51-32 

51-68 

ii 

.. 

.. 

51-78 

2 

40-02 

40-50 

3 

39-90 

39-25 

39-60 

4 

40-90 

39-72 

40-00 

5 

4125 

40-05 

40-40 

6 

41 -SO 

40-90 

41-10 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Investigations   relating  to    Petroleum.     A.   Riche   and   G. 
Halphen.     J.  Pharm.  Chim.  1894,  30,  289. 

The  authors  have  endeavoured  to  find  a  method  of  distin- 
guishing, on  the  one  hand,  American  from  Russian 
petroleum,  and  on  the  other,  raw  natural  petroleum  from 
artificial  mixtures  of  refined  oil  with  residues.  Determina- 
tions of  the  density  or  refractive  index  of  fractions  of 
identical  boiling  points  aie  frequently  insufficient  to  throw 
light  on  the  natui  oils.     The  author*  take  advantage 

of  the  varying  solubility  of  different  petroleums  in  a  mixture 
of  chloroform  and  alcoboL  Comparisons  of  different  oil* 
are  made  with  the  middle  and  higher  fractions  (of  equal 
density).  "  The  , middle  and  heavy  portions  of  American 
petroleum  contain  in  a  predominating  degree  saturated 
hydrocarbons  of  the  methai  ,  whil*t  the  corresponding 

fraction*  of  Russian  oils  contain  in  a  predominating  degree 
hydrocarbons  belonging  to  the  hydrogenised  benzene  deri- 
vative^ of  th  formula  '    -  H 

"It  ted  that  it  is  the  middle  and  heavy  portions 

only,  of  Ulcc  the  discriminative  comparison 

by  rocai  '   given,   since   the  higher  boiling  and 

the  ligh  do  not  exhibit  the  solubility 

difT' ,-  i   both   kind*   of   petroleums 

(American  and  !:  u     •■  g  of   hydrocarbons  of  the 

fatty  her:- 

nee  likewise  of  crude  petroleum  from  artifi- 
cial mixturi  i  raibte  by  means  of  the  differences  of 

.  of  the  or  like   density,      (,'onse- 

ntly,  a  m  ;  refined  petrol  urn  with  high  boiling 

and  the  a  ci  nd'-  pi  troleum, 

In  th<  crude  i  etro- 

l.    the    fractions   of  densities 

varying   b<  I  for    the 

I  Dally  adding  a   D 

iroform  and  98  per  cent, 
iple  until  solution  is  effected 

Bud  |  alts    and    CO 

gi  .<  a.  -H.  J .  P. 


— L.  A. 

Errata. — This  Journal,  1893,  67,  col.  2,  12  lines  from 
bottom,  for  "  Levoff  "  read  Lwoff ;  five  lines  from  bottom, 
for  "  are,"  read  is. 


Detection     of     Free     Benzoic     Acid     in     Bmzo-naphthol. 
G.  Griggi.     I5oll.  Chim.  Farmac.  1894,  32,  481. 

A  mixiiuk  of  0-naphthol  and  benzoic  acid  is  sometimes 
fraudulently  substituted  for  benzo-/3-naphthol,  a  substance 
considerably  in  use  as  an  antiseptic.  For  the  purpose  of 
verifying  the  presence  of  free  benzoic  acid,  l  grm.  of  the 
original  substance  is  washed  with  5  cc.  of  alcohol.  This 
takes  up  the  benzoic  acid,  whilst  the  pure  product  remains 
almost  entirely  undissolved.  If  a  solution  of  0-415  grm. 
of  potassium  iodide  and  0-107  grm.  of  potassium  iodate 
in  5  cc.  of  distilled  water  be  added  to  the  alcoholic  solution, 
iodine  is  liberated  and  may  be  separated  by  means  of 
carbon  bisulphide  in  the  usual  manner.  The  remaining 
alkaline  solution  contains  sodium  benzoate,  anil  on  addition 
of  ferric  chloride,  yields  the  characteristic  precipitate  of 
ferric  benzoate.  — F.  M. 


Di-acetyl    Tannin    ("  Tannigene"),    a    New    Astringent. 
H.  Meyer.     D.  med.  Wochenschr.  1894,  20,  626. 

Tins  substance  appears  as  a  yellowish-grey  powder, 
odorless  and  tasteless,  and  scarcely  hygroscopic.  In  a 
dry  state  it  may  be  heated  to  180°  without  decomposition. 
At  187° — 190°  it  begins  to  melt,  and,  at  the  same  time, 
turns  brown,  while  when  heated  under  water  it  becomes 
soft  and  tenacious  at  50°.  It  is  not  perceptibly  soluble  in 
cold  water  or  dilute  acids,  and  very  sparingly  in  hot  water 
and  ether.  Dilute  solutions  of  sodium  phosphate,  sodium 
carbonate,  and  borax,  dissolve  it  readily  with  a  yellowish- 
brown  colour.  On  continued  standing,  or  by  boiling  the 
alkaline  solutions,  tannigene  is  split  up  into  acetic  acid  and 
gallic  acid ;  ammonia  alone  regenerates  tannin.  With  ferric 
salts  it  shows  the  characteristic  reactions  of  tannin.  "  Tanni- 
gene," while  being  equally  as  effective  as  tannin  for  the 
treatment  of  chronic  diarrhoea,  possesses  the  advautage  over 
the  older  remedy  of  not  in  any  way  affecting  the  stomach. 
It  appears  to  be  harmless  even  in  large  doses. — F.  M. 


Different  Behaviour  of  Atropine  and  of  Strychnine  in 
V  it  air  s  Reaction.  D.  Vital:.  Bull.  Chim.  Farmac. 
1894,  33,  449. 

Atropine  oxidised  with  nitric  acid,  evap  (rated  to  dryness, 
and  treated  with  an  alcoholic  solution  of  potash  gives  a  red 
colcration  (Yitali's  reaction).  Strychnine  treated  in  the 
same  manner  gives  a  very  similar  reaction.  The  two 
bodies  may  In-  distinguished  by  noting  the  following  points  : 
— (1.)  Atropine  during  the  process  of  oxidation,  and  more 
especially  immediately  after  evaporation  of  the  acid, 
develops  an  agreeable  odour  of  hawthorn  blossom,  whilst 
strychnine  remains  odourless.  2.  Strychnine  is  coloured 
yellow  by  the  oxidation,  and  remains  yellow  alter  evapora- 
tion of  the  acid  ;  atropine  undergoes  no  change  of  colour. 
3.  In  the  ease  of  atropine  a  violet  residue  is  obtained  on 
evaporation  of  the  alcohol  from  the  alcoholic  potash  added, 
the  colour  of  which  is  intensified  by  the  further  addition  of 
caustic  potash.  Strychnine,  under  the  same  conditions, 
y  ields  a  yellow  or  reddish-yellow  residue,  which,  by  a  second 
treatment  with  caustic  potash,  is  turned  purple.  4.  The 
addition  of  water  to  the  mixture  of  the  oxidation  product 
of  atropine  and  alcoholic  potash,  bring*  about  decoloration, 
whereas  the  colour  of  the  strychnine  i*  changed  t"  yellow. 
5.  'I  lie  dry  oxidation  product  of  atropine,  treated  with 
ammonia,   forms   yellow  drops,  which  with   alcoholic  potash 

produce  a  violet  colour.  The  same  treatment  applied  to 
strychnine  give*  rise  to  an  orange  coloration   inclining  to 

red,  and  changing  on  addition  of  Caustic  potash,  lir*t  to  a 
violet    and    immediately  afterwards  to   an  intense  blood   red. 

it,   however,   the  ammoniacal   solution   "I    tie'  oxidation 

product    of    atropine    be    shaken    with   chloroform,    and    the 

chloroform  solution  evaporated,  an  almost  colourless  residue 
btained,  which,  on  addition  of  alcoholic  potash,  assumes 
a  fine,  permanent  violet  colour.  Strychnine  under  the 
same  circumstances  form*  a  fainflj  yellow  chloroform 
solution.  The  yellow  residue  hit  on  evaporation  of  the 
latter  % ic-ld*  with  alcoholic  potash  an  intense  reddish-orange 
colour".     (See  this  Journal,  1894,  981.)— F.  M. 
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Lactophenine.     II.  Thorns.     Phann.  Ges.  Ber.  L894, 

4,  id. 

'I'm-  new  therapeutic  agent  is  lactt/l-p-phenetidide — 
<;ii,H>(',ir,).Nii.co.cii(Oii).cii3. 

It  forms  colorless,  odorless,  hitter  ci 3 »t:ils,  melting  at 
117  ■  .->  —  1 1 K  ('.,  and  is  soluble  in  500  parts  of  water  at 
13  C.  ;  in  ."t.'i  parts  of  boiling  water.  Its  solutions  are 
neutral  to  litmus.  For  testing  its  purity  the  following 
reactions  are  recommended  : — Whwi  0-1  pnn.  is  boiled  for 
a  minute  with  I  cc.  hydrochloric  acid,  the  whole  diluted  with 
10  CC,  water,  allowed  to  cool,  filtered,  and  3  drops  of  a  chromic 
acid  solution  added,  a  ruby-red  coloration  is  produced. 
I'henaeetine  gives  a  similar  coloration.  When  0*3  grm.  of 
powdered  lactophenine  is  triturated  with  2  ce.  of  nitric  acid 
the  mixture  becomes  yellow.  After  standing  for  an  hour 
the  mixture  is  diluted  with  water  and  the  nitro product  filtered, 
washed,  and  rcciystallised  from  benzene,  when  nitrolaeto- 
phenine  is  obtained,  melting  at  96'5  .  This,  when  warmed 
with  alcoholic  potash,  yields  red  crystals  of  o-nitrophene- 
tidinc,  melting  at  110-5°.  Under  hot  water,  lactophenine 
melts  without  coloration.  It  dissolves  in  concentrated 
sulphuric  acid  without  coloration,  and  should  leave  no  ash 
when  burned. — L.  T.  T. 


Tetramethyl  diamido-tri-phenylmethane — 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

The  Determination  of  Benzene  i?i  Illuminating  Gas. 
W.  A.  Noyes  and  W.  N.  Blinks.  J.  Amer.  Chem.  Soc. 
1894,16,  C97— 698. 

The  authors  apply  the  Bunte  burette  to  the  method  of 
Hempel  and  Dennis  (this  Journal,  1891,  578).  100  cc.  of 
gas  are  measured  at  atmospheric  pressure  by  attaching  a 
side  tube  or  bottle  to  the  burette  below.  The  water  is  then 
removed  from  the  cup  of  the  burette  above,  and  that  within 
the  instrument  is  drawn  down  to  the  stop-cock.  3  cc.  of 
absolute  alcohol  are  now  poured  into  the  cup,  and  so 
slowly  introduced  into  the  burette  from  above,  1  cc.  at  a 
time,  that  the  inner  walls  are  kept  moistened  with  the  spirit. 
The  alcohol  is  then  withdrawn,  and  the  tube  is  washed  by 
admitting  2  or  3  cc.  of  water  above,  and  drawing  it  off  below. 
Finally,  water  is  introduced  to  bring  the  gas  to  its  original 
pressure,  and  the  volume  is  read.  Five  determinations 
with  coal  gas  gave  1*2  (thrice),  1  3,  and  0-5,  the  cause  of 
error  in  the  last  case  being  unknown.  By  a  modification  of 
Bunsen's  method,  16 '8  cc.  of  liquid  hydrocarbons  were 
obtained  from  the  same  gas  supply ;  this  is  equivalent  to 
1  31  per  cent,  which  agrees  sufficiently  well  with  the  other 
determinations,  seeing  that  the  hydrocarbons  measured 
would  contain  other  substances  besides  benzene. — W.  G.  M. 


II. C 


/ 


<"..".-. 


Estimation  of  Triphenylmethane  Colouring  Matters  by 
Means  of  the  Reaction  with  Nascent  Bromine. 
W.  Vaubel.     J.  fur  prakt.  Chem.  1894,  50,  347—351. 

It  has  previously  been  shown  by  the  author  that  the 
presence  of  the  amido  group  or  mono-alkylated  amido 
group  causes  nascent  bromine  to  be  taken  up  in  the  ortho- 
aud  para-positions,  whilst  in  the  presence  of  the  dialkylated 
amido  group  substitution  of  bromine  takes  place  only  in 
the  para-  and  one  ortho-position. 

The  reaction  of  bromine  upon  the  tri  phenyl  methane 
colours,  which  is  effected  by  adding  potassium  bromate  to  a 
hydrobromic  acid  solution  of  the  base  until  the  bromine 
reaction  of  the  solution  remains  permanent,  may  also  be 
made  use  of  for  the  quantitative  analysis  of  a  number  of 
the  colouring  matters  in  question  and  their  corresponding 
leuco  bases. 


*  [Cj^.NCCH,),], 

takes  Dp  2  atoms  of  bromine.  The  bromide  separates  as 
soon  as  the  reaction  is  finished.  An  excess  of  bromine 
leads  to  oxidation  and  the  formation  of  a  green  colour. 

Malachite  Green  ('•  (Sulphate)  or  Brilliant  Green. — 
The  yellowish-green  solution  of  this  body  in  dilute  sulphuric 
acid  is  by  the  action  of  bromine  gradually  turned  yellow. 
A  bromide  insoluble  in  water  and  containing  2  atoms  of 
bromine,  separates,  which,  with  alcohol,  forms  a  blue 
solution,  turning  yellowish-red  on  the  addition  of  caustic 
soda. 

Leucorcsaniline  forms  a  penta-bromide,  presenting  the 
appearance  of  greyish-violet  flakes.  A  violet  colour  is 
produced  by  gradual  oxidation. 

Pararosaniline  chloride  shows  the  remarkable  property 
of  combining  with  only  5  atoms  of  bromine.  The  bromide 
separates  quickly  and  possesses  a  violet  tint. 

Rosaniline  chloride,  analogous  to  pararosaniline,  com- 
bines with  only  four  bromine  atoms.  In  this  case  the 
brominating  method  may  advantageously  be  used  for 
ascertaining  the  amount  of  pararosaniline  in  commercial 
magenta,  and  it  might  also  be  of  importance  as  a  test  iu 
the  manufacture  of  rosaniline  blue. 

Hexamethyl-paraleucaniline,     IIC  [C6H4N(CH3)2]3, 

forms   a   tribromide.     The   end  of  the.  reaction  is  readily 
recognised. 

Crystal  Violet,  Hexamethyl-pararosaniline  chloride. — 
The  action  of  bromine  upon  this  body  proceeds  slowly 
after  the  formation  of  the  mono-bromide,  but  3  atoms  of 
bromine  are  ultimately  taken  up.  The  bromide  retains, 
though  in  a  very  reduced  measure,  the  nature  of  a  colouring 
matter. 

Methyl  Green  combines  smoothly  with  2  atoms  of 
bromine.  rIhe  colour  of  the  solution  is  changed  into 
yellow.  Zinc  dust  restores  the  green  colour,  which  by  the 
further  reducing  action  of  the  former  disappears  entirely. 
The  methjl  chloride  appears  to  deprive  the  di-alkylated 
amido  group  of  the  capacity  of  taking  up  bromine,  hence 
only  a  di-bromide  is  formed. 

Iodine  Green  has  but  slight  affinity  for  bromine,  a 
peculiarity  which  is  shared  by  the  pheuylated  rosaniliues. 

Regarding  the  influence  of  the  hydroxyl  groups  this  may 
be  said  to  favour  the  introduction  of  three  bromine  atoms 
in  the  ortho-  and  para-positions.  The  alkylated  hydroxyl 
group  as  proved  by  the  bromination  of  anisol  C6HaOCII3 
has  the  effect  of  but  I  atom  of  bromine  being  taken  up,  and 
that  in  the  para  position. 

Aunn,  in  accordance  with  the  theory,  is  in  a  glacial  acetic 
acid  solution  converted  into  a  tetra-bromide,  which  separates 
from  an  alcoholic  solution  as  a  non-crystalline  substance. 

Phetiolphthalein  also  combines  with  4  atoms  of  bromine. 
The  characteristic  property  of  phenolphthalein  to  turn  red 
with  alkalis  is  almost  lost  in  the  bromide. 

Fluorescein  was  not  tested,  but,  as  may  be  presumed 
from  the  preparation  of  eosine,  probably  also  takes  up 
4  atoms  of  bromine  under  the  same  conditions. 

Rhodamine  S,  the  chloride  of  dimethyl-  or  ethylene- 
amido-phenol  succinein  takes  up  bromine  very  slowly, 
hence  it  is  impracticable  to  apply  the  bromination  method 
for  the  estimation  of  this  dye. — F.  M. 


Estimation  of  Sulphur   in    Volatile   Organic  Compounds. 
C.F.Mabery.     Amer.  Chem.  Jour.  16,  544 — 551. 

The  author  describes  a  modification  of  the  Burton-Sauer 
method  which  is  of  service  in  estimating  the  sulphur  present 
in  Canada  and  Ohio  petroleums.  The  substance  contained 
in  a  porcelain  boat  is  burnt  in  a  current  of  air,  the  products 
of  combustion  passing  through  dilute  solution  of  caustic 
soda.     The  combustion  tube  (18  mm.  internal  diameter)  is 
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constricted  at  the  middle,  and  the  air  passes  in  through  a 
narrow  tuhe  from  the  rear  which  reaches  this  constriction, 
The  forward  part  of  the  combustion  tube  is  connected  with 
a  U-tube  (34  cm.  high,  25  mm.  internal  diameter)  which  is 
partially  filled  with  broken  glass,  and  contains  50  cc.  of 
caustic  soda  solution,  of  a  strength  corresponding  to  1  mgrm. 
or  5  mgrnis.  of  sulphur  per  cubic  centimetre,  according  to 
the  amount  of  sulphur  in  the  oil  under  investigation.  The 
titration  of  the  excess  of  alkali  is  performed  in  the  U-tube 
itself,  methyl  orange  being  used  as  indicator.  No  nitrogen 
acids  are  formed  during  the  combustion,  and  the  results 
agree  closely  with  those  obtained  by  the  Carius  method. 

—J.  W. 


ORGANIC   CHEMISTRY.— QUANTITATIVE. 

The  Determination  of  Volatile  and  Insoluble  Fatty  Acids 
in  Butter  Fat.  W.  H.  Beal.  J.  Amer.  Chem.  Soc. 
1894,  16,  673—676. 

Is  order  to  shorten  the  time  and  to  minimise  the  difficulties 
of  the  Moore-Waller  process,  the  author  has  introduced  the 
following  modification: — 2*8  to  2-9  cc.  (equal  to  about 
2*5  grms.)  of  the  pure  fat  are  measured  into  a  long,  narrow 
200  cc.  Erlenmeyer  flask  of  known  weight.  2  cc.  of  a  solu- 
tion of  50  grms.  of  pure  potassium  hydroxide  (free  from 
carbonates)  in  100  cc.  of  water  and  5  cc.  of  95  per  cent, 
alcohol  are  then  added,  and  the  mixture  is  heated  on  a 
■water-bath,  with  a  reflux  condenser  fitted  to  the  flask,  until 
saponification  is  complete,  which  is  usually  the  case  in  five 
minutes.  The  last  traces  of  alcohol  are  removed  with  the 
filter-pump,  as  described  by  Xilson  (this  Journal,  1889,  822). 
The  soap  is  then  dissolved  in  30  cc.  of  warm  water,  and 
treated  with  20  cc.  of  a  20  per  cent,  solution  of  ortho- 
phosphoric  acid.     The  flask  (B)  is  now  connected  with  a 


^CZSi 


glass  spiral  condenser  (',  patting  through  a  tank  of  flowing 
water,  and  delivering,  through  a  funnel  containing  a  small 
filter,  into  an  Erlenmeyer.  flask  I),  which  has  on  its  neck 
a  scratch  indicating  a  capacity  of  500  cc.  Distillation  is 
effected  by  a  current  of  steam  from  the  flask  A,  p 
through  the  solution,  which  is  at  first  maintained  at  constant 
volume,  and  afterwards  evaporated  to  abont  15  cc.  with  the 
aid  of  a  small  spirit  lamp.   BOO  cc.  of  distillate  are  collected 

and    titrated  with    dcVmormal    soda  solution,   using    phenol- 

phihaleinai  indicator;  then,  a*  an  extra  precaution,  a  further 
quantity  of  50  cc.  i    collected  and  titrated  separately.    The 

spiral  is  now  rinsed  out  with  boiling  water,  the  washing* 
being  run  into  the  lla-k  B,  containing  the  DOS  volatile 
acids.  The  flask  with  its  Contents  are  shaken  with 
the  ),r,t  water,  aIii'Ii  i-  then  BOOled  arid  poured  ofT  through 
the  filter  previously  uwd  in  the  neck  of  flask  I);  100  cc.  of 
hot  water  an  now  added  to  15,  shaken,  cooled,  and  pound 
through  the  same  filter,  and  this  treatment  is  repeated  until 


the  washings  aro  quite  free  from  phosphoric  acid.  The 
filter  is  now  exhausted  with  strong  hot  alcohol,  and  the 
alcoholic  solution  is  run  into  the  flask  containing  the 
insoluble  acids.  Finally  the  alcohol  is  expelled  on  the 
water-bath,  and  the  fatty  acids  dried  at  100°  C.  in  the  air- 
bath,  until  they  begin  to  gain  in  weight.  The  removal  of 
the  volatile  acids  by  steam  distillation  is  very  uniform  and 
complete,  the  extra  50  cc.  last  collected  never  using  more 
than  0-2  cc.  of  soda  solution.     Results  are  concordant. 

— W.  (,.  M. 


Method  of  Determining  the  Koeltstorfcr  Number  oj  Dark- 
coloured  Substances.  P.  C.  Mcllhiney.  J.  Amer.  Chem. 
Soc.  16   408—410. 

A  solution  of  neutral  soap,  to  which  ammonium  chloride 
had  been  added,  when  submitted  to  distillation,  liberated  a 
quantity  of  ammonia  equivalent  to  the  alkali  existing  as 
soap.  The  following  method  is  based  on  the  foregoing  fact. 
Two  grms.  of  the  substance  to  he  tested  are  weighed  into  an 
Erlenmeyer  flask,  excess  of  an  alcoholic  solution  of  caustic 
soda  added,  and  the  alcohol  evaporated  off.  250  cc.  of  "93 
per  cent,  alcohol "  is  added,  the  soap  is  dissolved  by  the  aid 
of  heat,  and  carbon  dioxide  is  passed  through  the  solution  for 
about  one  hour,  in  order  to  precipitate  the  excess  of  alkali  as 
carbonate  and  bicarbonate.  The  solution  is  filtered,  and  the 
alcohol  is  nearly  all  distilled  off.  To  the  contents  of  the 
retort  a  solution  of  10  grms.  of  ammonium  chloride  in  100  cc. 
of  water  is  added,  and  the  ammonia  is  distilled  into  20  cc. 
of  normal  hydrochloric  acid,  the  excess  of  which  is  after- 
wards titrated.  As  100  cc.  of  alcohol  of  93  per  cent,  was 
found  to  dissolve  enough  sodium  bicarbonate  to  neutralise 
0-34  cc.  of  normal  acid,  an  appropriate  correction  must  be 
made.  A  sample  of  linseed  oil  tested  in  this  way  gave  a 
Koettstorfer  number  of  192*4,  as  against  193' 1  by  the 
ordinary  process.  A  sample  of  dragon's  blood  resin  gave 
124  9.— L.  A. 


Gauffer's  Process  for  Determining  the  Iodine  Value  of 
Fitts.  P.  C.  Mcllhiney.  J.  Amer.  Chem.  Soc.  16,  372  — 
374. 

Gantteb  (this  Journal,  1893,  717)  has  published  results 
showing  that  in  determining  the  iodine  number  of  fats  and 
oils  by  Hiibl's  reagent,  the  amount  of  iodine  absorbed 
depends  upon  the  quantity  of  mercuric  chloride  present, 
and  he  proposes  to  use  carbon  tetrachloride  as  a  solvent  for 
both  the  oil  and  the  iodine,  and  to  dispense  with  the  use  of 
mercuric  chloride  altogether. 

To  ascertain  whether  fats  would  absorb  from  a  solution 
of  iodine  alone  as  much  iodine  as  would  be  necessary  to 
convert  them  into  saturated  bodies,  oleic  acid  was  treated 
with  measured  volumes  of  solutions  of  iodine  in  three 
different  solvents.     The  results  were  as  follow  : — 


Bolvont. 


Oleic  Aeiil 
taken. 


Excess  of  [odine 

in  rsc.  of  N/10 
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4J-5 
6H-9 
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30-4 

2t;-i 

52-7 
M-.'S 
27-6 

21- 1 


The   iodine  Dumber  of  the  oleic  acid  used,  by  the  Hub! 

process,  was  HO.  Therefore  iodine  alone,  without  mercuric 
chloride,  will  not  saturate  fate,  and  (iantter's  Dumber  is  an 
arbitrary  figure,  which  is  not  comparable  with  the  results 
obtained  by  any  other  process. — L,  A. 
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.!  Simple  Method  for  the  Detection  of  Foreign  Fats  in 
Butler,  c.  Killing.  Author's  Pamphlet,  per  Cbem, 
Zeit.  Rep.  1894,  18,  314. 
Tiik  method  is  based  on  the  determination  of  the  viscosity 
of  the  butter.  The  apparatus  employed,  Bhown  in  the 
drawing,  consists  of  a  wide  cylinder,  closed  at  the  bottom 
by  a  cork,  through  which  passes  a  tube  into  which  the  point 
of  the  pipette  ('•  tit-  tightly.  The  pipette  carries  a  thermo- 
meter, and  i<  supported  in  the  outer  jar,  along  with  a 
second  thermometer,  by  a  split  bung.  The  determination 
of  viscosity  i-  effected  at  405  C,  and  is  carried  out  as 
follow-: — 60  cc.  of  the  butter  to  be  tested  are  melted  at 
.-,o'— 6o  0.,  filtered,  and  cooled  to  40-5'  C.  The  pipette  is 
then  charged  with  the  melted  fat  by  suction,  placed  in 
position  in  the  cylinder  and  the  latter  rilled  with  water  at 
42"  C.  and  closed.  By  this  time  both  thermometers  will 
generally  indicate  40°  C.,  and  all  that  remains  is  to  care- 
fully note  the  time  required  for  the  fat  to  descend  from  the 
mark  above  to  the  mark  delow  the  bulb  of  the  pipette.  The 
time  required  in  the  case  of  distilled  water  at  20°  C.  (both 
thermometers)  is  taken  as  a  standard  and  represented  by 
100,  the  relative  time  for  butter  being  termed  its  "  viscosity 
number." 


The  viscosity  of  pure  butter  varies  between  very  narrow 
limits,  and  the  author,  therefore,  considers  his  method  to  be 
of  great  value,  especially  as  a  determination  can  be  made 
in  a  few  minutes.  The  percentage  of  margarin  in  impure 
butter  may  be  deduced  by  the  formula  — 

.r  =  2-76(V-  278*5), 

in  which  V  represents  the  viscosity  number  of  the  sample. 
In  a  table,  the  results  of  the  examination  of  various  pure 
and  artificial  butters  are  given,  from  which  the  method 
appears  to  be  distinctly  valuable. — H.  T.  P. 


The  Quantitative   Separation  of  Rosin  Oil  from  Mineral 
Oils.      P.    C.    Mcllhiney.      J.    Amer.    Cheni.    Soc.   16 
385—388. 

This  process  depends  upon  the  known  fact  that  nitric  acid, 
when  heated,  reacts  with  rosin  oil,  converting  it  into  a 
brittle  red  resin,  while  the  mineral  oil  is  not  much  affected. 
The  red  resin  was  found  to  be  insoluble  in  petroleum  ether 
in  which  the  mineral  oil  easily  dissolves.  After  some  pre- 
liminary experiments,  the  following  process  was  devised  :  — 
50  cc.  of  nitric  acid  (sp.  gr.  1*2)  are  heated  to  boiling  in 
a  flask  of  700  cc.  capacity.  The  flame  is  removed,  and 
5  grnis.  of  the  oil  are  dropped  in.  The  flask  is  then  heated 
on  the  water-bath,  with  frequent  shaking,  for  15 — 20 
minutes,  about  400  cc.  of  cold  water  are  added,  and  the 
liquid  is  made  quite  cold.  The  unchanged  mineral  oil  is 
then  dissolved  by  shaking  with  petroleum  ether,  which  is 
separated  and  distilled  in  the  usual  manner.     The  residual 


oil  is  weighed ;  and  as  mineral  oils  lose  about  10  per  cent, 
when  treated  in  this  way,  the  weight  obtained  divided  by 
0*9  gives  the  amount  of  mineral  oil  in  the  quantity  taken. 
A  mixture  of  70  per  cent,  mineral  oil  and  24  per  cent,  rosin 
oil  gave,  by  this  method,  76*8  per  cent,  of  mineral  oil. 

— L.  A. 


The  Analysis  of  India-Rubber  Articles.     C.  A.  Lobry  de 
Bruyn.     Chem.  Zeit.  18,  1894,  1566,  1018. 

1.  Dry  Jlent  Test  at  135  ('. — Henriques'  objection  that 
the  presence  of  a  large  proportion  of  free  sulphur  in  a 
sample  of  india-rubber  must  vitiate  the  result  of  this  test 
cannot  be  sustained  in  view  of  the  fact  that  on  heating  pure 
sulphur  to  135°  0.  for  two  hours,  a  loss  of  only  0'6per 
cent,  of  the  sulphur  used  could  be  observed.  Moreover,  the 
presence  in  a  sample  of  india-rubber  of  a  large  proportion 
of  free  sulphur  is  alone  sufficient  to  condemn  the  sample. 

2.  Extract  Test. — After  the  extraction  of  india-rubber 
with  alcoholic  soda  Henriques  evaporates  the  alcohol 
without  first  separating  it  from  the  extracted  india-rubber 
by  filtration.  Such  sodium  compounds  of  the  india-rubber 
resins  which  are  soluble  in  alcohol  but  insoluble  in  water 
are,  in  his  process,  obtained,  together  with  the  rubber,  and 
weighed  as  such,  whereas  in  reality  they  ought  to  hare  been 
weighed  together  with  the  resinous  impurities  of  the  india- 
rubber. 

3.  The  Nature  of  the  India-Rubber  Resins  and  of 
India-Rubber. — There  is  still  some  uncertainty  as  to 
whether  the  resins  observed  in  india-rubber  stand  in  some 
definite  relation  to  the  latter  or  whether  they  are  mere  acci- 
dental impurities.  A  comparison  of  the  observations  of 
Burghardt,  Weber,  Terry,  and  Henriques,  amongst  them- 
selves, as  also  with  the  author's,  seems  to  point  to  the  fact 
that  not  only  is  there  a  great  difference  in  the  nature  of  the 
various  india-rubber  resins,  but  also  that  the  proportion  of 
resin  in  different  samples  of  the  same  brand  of  india-rubber 
is  subject  to  very  considerable  variations.  The  fact  that  the 
india-rubber  trees  belong  to  at  least  three  different  classes 
of  plants  renders  also  the  existence  of  different  india-rubber 
hydrocarbons  very  probable.  Such  differences  are  also 
suggested  by  the  great  variations  in  the  powers  of  resisting 
oxidation  exhibited  by  different  brands  of  india-rubber. 
Weber's  vindication  of  the  use  of  india-rubber  substitutes 
could  only  be  accepted  if  he  could  furnish  an  analytical 
method  to  distinguish  good  from  bad  substitutes.  As 
regards  the  percentage  of  free  sulphur  allowable  in  india- 
rubber  articles,  Weber's  observations  show  the  importance 
of  this  question  and  render  the  establishment  of  a  maximum 
standard  of  the  percentages  of  total  and  free  sulphur  in 
india-rubber  articles  highly  desirable. — C.  O.  W. 


The  Estimation  of  Water   in  Raw  Sugars.     Gunning  and 
Alberda.     Sucr.  Belg.  1894,  23,  108. 

Ordinary  beet  sugars,  even  if  faintly  alkaline,  can  be 
completely  dried  at  105°— 108°  C.  in  a  current  of  air,  without 
suffering  appreciable  decomposition,  or  loss  of  matters 
other  than  moisture.  From  faintly-acid  sugars,  the  fatty 
acids  are  volatilised,  without,  however,  fresh  quantities 
of  acid  being  formed.  In  the  case  of  strongly-acid  beet- 
sugars  or  colonial  sugars,  an  accurate  determination  of 
moisture  is  impossible,  and  at  108°  C.  quite  unreliable 
results  are  obtained.  Levulose  loses  one-tenth  of  its  weight 
at  95°  C.  as  water,  levulosan  being  formed  ;  and  at  108°  C. 
the  latter  is  still  further  decomposed.  Besides  this,  a  species 
of  dry  distillation  of  the  organic  non-sugars  takes  place, 
and  acids  are  formed  which  invert  fresh  quantities  of  cane- 
sugar.  The  volatile  products  given  off  at  1083  C.  are 
shown  to  contain  formic,  acetic,  butyric  and  valerianic 
acids,  acetone,  furfurol,  and  a  crystalline  body  yielding, 
with  ferric  chloride,  a  blue  coloration. — H.  T.  P. 
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Quantitatire    Estimation   of  Starch.       J.    Krieger.      Der 
Amer.  Bierbrauer,  1894,  27,  580. 

The  following  method  is  claimed  to  be  rapid  and  accurate. 
Two  portions  of  the  sample  to  be  examined,  finely  powdered, 
each  weighing  It)  grms.  in  the  case  of  cereals,  or  3  grms. 
when  the  material  is  poor  in  starch  (bran,  brewers'  grains) 
are  employed.  One  portion  is  transferred  to  a  tared  filter- 
paper,  washed  with  water  containing,  roughly,  Q'4per  cent, 
of  sulphurous  acid,  to  remove  soluble  matters,  then  washed 
with  pure  water,  and  dried,  first  at  a  low  temperature, 
afterwards  at  105c  0. 

The  second  portion  is  boiled  in  a  beaker  with  300  cc.  cf 
water  for  half  an  hour,  cooled  to  80°  C,  treated  with  100  cc. 
of  filtered  malt  extract  (1  in  20),  and  kept  at  65°  C.  until 
all  soluble  starch  has  disappeared,  then  gradually  heated  to 
80°  C,  again  boiled  for  half  an  hour,  cooled  to  70°  C,  a 
further  quantity  of  25  cc.  of  malt  extract  added,  and  digested 
at  65r  C,  until  sacchariiication  is  complete.  The  liquid  is 
then  filtered  through  a  tared  paper,  the  insoluble  matter 
transferred  thereto,  washed  with  boiling  water,  and  dried  at 
105°  C.  The  difference  in  weight  between  the  two  niters 
represents  the  weight  of  starch. — H.  T.  P. 


Vinohradv,  Bohemia. 
1894. 


Eng.  Pat.  21,440,  November  7, 


The  intention  herein  is  to  improve  upon  the  usual  method 
of  determining  the  fermenting  power  of  yeast  and  barm,  so 
as  to  make  the  test  available  for  use  by  persons  unacquainted 
with  chemical  or  experimental  knowledge. 

Suitable  quantities  of  the  substance  to  be  fermented  and 
the  yeast  or  barm  to  be  tested  are  brought  together  in  a 
convenient  vessel  provided  with  a  thermometer  and  a 
delivery  tube  for  the  evolved  carbon  dioxide.  Connected 
with  this  fermentation  vessel,  maintained  at  a  uniform  tem- 
perature, is  a  tared  cylindrical  receiver  containing  water  or 
other  liquid,  neutral  to  carbon  dioxide  (e.g.,  brine),  followed 
by  a  second  similar  tared  but  empty  vessel  into  which  the 
gas  produced  in  the  fermentation,  forces  water  over  from 
the  first  cylinder  in  proportion  to  the  vigour  of  the  yeast 
and  corresponding  production  of  carbon  dioxide. 

The  relative  increase  in  the  weight  of  the  receiving  vessels 
indicates  the  weight  of  carbon  dioxide  produced  in  the 
given  time  in  the  reaction  vessel,  and  the  weight  of  water 
forced  over  from  the  first  into  the  second  receiver  will 
denote  the  volume  of  the  evolved  gas.  These  data  supply 
the  means  for  estimating  the  fermenting  power  of  the 
yeast,  &c. 


BrulU's  Method  for  Testing  Butter.     0.  A.  Lobry  dc 
Brays.     Chem.  Zeit.  1894, 18,  1841—1*42, 

The  author  is  carrying  out  a  scries  of  experiment!  to  test 
the  accuracy  of  Bralle'i  oleogrammeter  method  of  testing 
butter  (this  Journal,  1893,  717;.  As  Bralle*  has  not  yet. 
giv<n  the  diameter  of  the  rod  of  his  oleogrammeter  the 
author  ha-  used  rods  of  l')  arid  12  mm.  diameter. 

author    i-    so    far    unable    to   fully    confirm  Iinilh'-'s 

statements,  for  whilst  as  a  rule  the  margarins  tested  gave 
much  higher  Dumber!  than  the  pur.:  batten,  this  -,,as  not 
always  th<  The  numbers  with  some  margarins  were 

lower  than  those  given  b j  lome  batters,  whilst  those  given 
by  batl  o differed  considerably.     Tim-,  with  a  i'j  mm. 

rod  and  at,  Z\  C.,  the  numbers  fin  kilogrammes),  fol  pure 
batten    varied    from   0'9    to   20,  and  for   margarins    from 

17  i',  8*0  The  size  of  the  rod  and  the  temperatures 
employed  influence  the  r<  inlta  very  materially  and  irregu- 
larly. The  pi  tie  oils  in  the  margarin,  as 
admitted  \>y  Brulle,  renden  this  teat  fallacious,  and  these 
'                                           eparately  tested  for,     ( lertainly 

until  Bral  I    roller  description  of   bis   apparatus    and 


Improvements  in  the  Method  of  and  in  Means  and  Appli- 
ances for     Testing     Yeast    and    Barm.      A.    Cecetka, 


process,  and  more  complete  instructions  for  carrying  out 
the  latter,  his  process  cannot  be  considered  as  reliable  and 
practicable.— L.  T.  T. 


Estimation  of  Antipyrine.     M.  F.  Schaack.     Amer.  Journ. 
Pharm.   1894,  66,  321. 

The  author  recommends  the  utilisation  of  the  blue-green 
colour  of  dilute  solutions  of  nitroso-antipyrine,  for  colori- 
metric  estimations.  A  standard  solution  of  antipyrine  is 
made,  containing  0-02  grin,  of  antipyrine  in  25  cc.  of  water. 
To  this  are  added  1*6  cc.  of  1  per  cent,  sulphuric  acid  and 
8  cc.  of  a  1  per  cent,  solution  of  sodium  nitrite,  and  the 
whole  is  then  made  up  to  100  cc.  The  best  quantity  of 
reagent  to  be  used  with  the  substance  to  be  tested,  must  be 
determined  by  a  preliminary  trial.  The  strength  of  the 
antipyrine  should  never  exceed  0  •  2  per  cent.,  or  the  nitro- 
compound is  likely  to  crystallise  out.  The  reaction  only 
takes  place  in  the  presence  oifrce  nitrous  acid,  so  that  the 
presence  of  spirit,  atheris  nitrosi,  &c,  is  not  harmful. 

— L.  T.  T. 


The  Estimation  of  Nitrogen  in  Nitrocellulose.    D.  Stanoje- 
witsch.     Zeits.  ang.  Chem.  1894,  676 — 678. 

Schloesixg's  and  Lunge's  methods  cf  determining  nitrogen 
are  combined  in  this  method,  which  aims  at  the  removal  of 
the  difficulty  experienced  in  preventing  the  oxidising  effect 
of  small  quantities  of  air  remaining  in  the  apparatus  upon 
the  nitrogen  oxide.  The  apparatus  employed  consists  of 
the  flask  B,  furnished  with  a  ground-in  stopper  carrying 
the  two-way  stop-cock  I.  This  serves  for  communication 
with  either  the  bulb-funnel  A,  containing  sulphuric  acid,  or 
the  gas-conducting  tube  e.  The  stopper  is  also  provided 
with  a  tube  bent  at  a  right  angle,  reaching  to  nearly  the 
bottom  of  the  flask  and  carrying  the  stop  cock  II.  The 
tube  e  communicates  by  means  of  an  india-rubber  tube  with 
the  tube  attachment/  of  the  gas  burette  C,  which  is  con- 
nected with  the  level  adjusting  arrangement  D.  Besides 
being  filled  with  a  25  per  cent,  solution  of  caustic  soda,  this 
burette  also  contains  a  quantity  of  mercury  sufficient  to 
reach  tof,  and  preventing  the  caustic  soda  from  getting  into 
the  tube  e.  At  the  top  the  burette  has  a  globular  expansion 
and  a  stop-cock  III,  to  which,  in  case  of  there  being  no 
graduation,  a  bent  tube  h  is  attached  by  means  of  which 
the  gas  can  he  collected  in  a  measuring  tube. 


J* 


l  be  modut  operandi  is  as  follows  : — From  50  to  60  grms. 
of  mercury,  together  with  the  weighed  substance,  are  in- 
troduced into  the  previously  well-dried  flask  B,  adding,  if 
necessary,  one  or  two  drops  of  liquid  paraffin  to  prevent 
frothing.  Carbonic aoid  is  then  passed  through  the  flask 
until  all  the  air  is  expelled,  the  stop-cock  I  being,  during 
this  operation,  turned  so  as  to  allow  the  gas  to  escape 

through  e,  and  to  shut  (df  communication  with  the  bull)  A, 
Which  contains  from  II)  to  1  .r,  CO.  of  Sulphuric  arid.  In  thr 
first    stage    of    this   operation    the     india-rubber    tube    is 
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detacln  <1  from  the  burette  and  the  gas  is  allowed  to  escape 
into  the  atmosphere.  The  greater  part  of  the  air  having 
been  expelled  the  fla»k  is  connected  with  the  burette  C. 
The  -mall  quantity  of  air  accumulating  in  the  latter  is 
removed  by  opening  the  Btop-cock  III  and  raising  the 
bulb  D.  All  air  being  removed  From  the  apparatus,  the 
current  of  carbonic  acid  i-  interrupted  and  the  sulphuric 
acid  sucked  from  A  into  I!  by  a  corresponding  turn  of  the 
stop-cock  I  and  lowering  of  D.  Then  15  and  C  are  again 
set  into  communication.  By  shaking  the  flask  B  decompo- 
sition of  the  substance,  being  tested,  sets  in,  the  nitrogen 
oxide  generated  being  collected  in  the  burette  by  suitable 
lowering  or  raiding  of  D.  The  flask  is  ultimately  heated 
and  all  the  nitrogen  oxide  expelled  from  it  by  means  of  the 
carbonic  acid  current.  For  ascertaining  the  volume  of  the 
nitrogen  oxide  produced  it  is  best  to  transfer  the  gas  to  a 
measuring  cylinder  filled  with  pure  water. 

Gelatinised  nitrocellulose  requires  heating  on  the  water- 
bath  to  start  the  decomposition.  If,  however,  the  nitro- 
cellulose be  previously  heated  with  the  mercury  alone  the 
addition  of  the  sulphuric  acid  produces  a  violent  reaction, 
generally  resulting  in  an  explosion. 

The  apparatus  described  is  also  well  adapted  for  the 
estimation  of  the  amount  of  nitroglycerin  in  dynamite  either 
direct  or  after  extraction  in  a  Soxhlet'a  apparatus,  which 
may  be  attached  to  the  decomposing  flask  B,  the  latter 
containing  the  solvent  during  the  extracting  process. 

— F.  M. 


Examination  cf  Two  Varieties  of  Crude  Benzene  from 
Coke  Ocen  Gases.  G.  Lunge  and  II.  von  Keler.  Zeits. 
angew.  Chem.  1894,  637. 

Sec  under  III.,  page  143. 


Note  on  the  Unreliable  Nature  of  the  Sulphuric  Acid  Test 
for  the  Detection  and  Estimation  oj  Fusel  Oil  in  Spirit. 
M.  Glasenapp.     Zeits.  fur  Spiritus  ind.  1894,  17,  344. 

See  under  XVII.,  page  174. 


$eto  Books* 


Ckllulose.  An  Outline  of  the  Chemistry  of  the 
Structural  Elements  of  Plants  with  reference  to  their 
Natural  History  and  Industrial  Uses.  By  Cross  and 
Beyan  (C.  F.  Cross,  E.  J.  Bevan,  and  C.  Beadle). 
London  :  Longmans,  Green,  and  Co.  New  York  : 
15th  East  15th  Street.     1695.     Price  12s. 

This  work  is  one  of  8vo.  size,  containing  Preface,  brief 
Table  of  Contents,  text  covering  310  pages,  an  Appendix 
chiefly  devoted  to  the  figuring  and  description  of  14 
illustrative  plates,  and  alphabetical  indexes  of  subjects  and 
names. 

The  text  is  subdivided  as  follows  :— I.  The  Typical 
Cellulose  and  the  Cellulose  Group.  II.  Com- 
pound Celluloses.  a.  Pectocelluloses  and  Muco- 
celluloses.  b.  Adipocelluloses  and  Cutocelluloses.  III. 
Experimental  and  Applied.  In  the  latter  part  of  the 
volume  certain  industrial  problems  of  considerable  scientific 
interest    are    inter    alii    attacked,   notably,   that    of   the 


composition  of  "  Waste  Sulphite  Liquors  "  of  wood-pulp 
works,  pages  197 — 203.  As  u  well  known,  these  liquors 
which,  on  the  one  hand,  create  considerable  nuisance  when 
run  hot  to  waste,  also  contain  gummy  matters  of  great 
adhesive  power,  which,  mainly  owing  to  the  nuisance 
arising  on  evaporation,  cannot  so  far  be  profitably  handled. 
The  light  thrown  upon  this  sulphite  liquor  problem  from 
the  scientific  standpoint,  as  giving  impetus  for  further 
work  will  be  judged  of  from  the  following  summary  of 
probable  factors  in  the  reaction  of  the  sulphite  wood-palp 
digesters  : — "  (a.)  The  hydrolytic  action  of  the  sulphurous 
acid.  (b.)  The  formation  of  aldehyde  bisulphite  com- 
pounds, (c.)  The  probable  sulphonation  of  side-chains  of 
the  general  formula  x.CH  :  CH.COH,  as  in  the  well-known 
reaction  of  cinnamic  aldehyde  with  sodium  bisulphite. 
yd.)  The  saturation  of  acid  OH  groups  by  CaO." 

The  Appendix  comprises  14  beautifully  executed  plates,. 
from  photo-micrographs  by  Mr.  J.  Christie,  F.K.M.S. 
These  plates  refer  to —  1.  Flax.  2.  Ramie.  3.  Jute. 
4.  Jute.  5.  Sisal  hemp.  G.  Oil  Palm  Leaf.  7.  Esparto. 
8.  Esparto.  9.  Straw  (Wheat).  10.  Wood.  11.  Wood. 
[2.  Raffia  (transverse  section).  13.  Ditto  (surface  view)*. 
14.  Bottle  Cork. 


The  Cyanide  Process  for  tiii:  Extraction  of  Gold, 
and  its  Practical  Application  on  the  Witwaters- 
rand  Gold  Fields  in  South  Afrh  a.     By  M.  Etsbxbr, 

Member  of  the  Institute  of  Mining  and  Metallurgy,  &c. 
London  :  Crosby,  Lockwood,  and  Son,  7,  Stationers'  Hall 
Couu,  Ludgate  Hill,  E.C.     1895.     I'rice"  7s.  6d. 

8vo.  volume,  containing  an  introduction  of  interest  as  de- 
veloping mainly  the  question,  and  its  answer :—"  How  is  it 
that  within  the  last  few  years  the  cyanide  process  has  come 
into  such  pre-eminence  and  such  success,  in  spite  of  the  re- 
peated failure  in  America  and  elsewhere?1'  Next  follow 
table  of  contents,  list  of  illustrations,  90  pages  of  subject- 
matter,  and  alphabetical  index.  The  volume  is  illustrated 
with  23  woodcuts  and  plans,  and  the  mode  of  treatment  of  the 
subject  may  be  derived  from  the  sub-divisions  of  the  work, 
viz.  :— I.  Erection  of  a  Cyanide  Plant.  II.  Extraction  by 
Cyanide.  III.  The  Siemens-Halske  Process.  IV.  Parti- 
culars of  Operations  of  Various  Works.  V,  The  Chemistry 
of  the  Cyanide  Process.  Of  special  interest  is  the  descrip- 
tion of  the  Siemens-Halske  Process  (pages  40 — 46).  The 
method  of  treatment  of  this  subject  may  be  gathered  its 
leading  themes,  viz.  : — (a.)  The  Electric  Precipitation  of 
Gold  from  Cyanide  Solutions,  (b.)  How  the  process 
was  discovered,  (c.)  The  Action  of  the  Electric  Current 
on  the  Gold  Solution,  (d.)  Why  Mercury  cannot  be  used 
as  a  Cathode,  (e.)  Conditions  which  the  Metal  Cathode 
must  fulfil,  (f)  The  Anode,  (g.)  Electric  Current  re- 
quired for  Precipitation.  (A.)  Advantages  of  Electrical 
Precipitation. 

The  methods  described  (pages  82 — 90)  for  testing  the 
strength  of  solutions,  determining  the  gold  in  cyanide 
solutions,  and  the  Feldtmann  extraction  tests,  conclude 
the  work. 
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Cratie  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.} 

Customs  Tariff  of  British  India. 

The  following  rates  of  Customs  import  duty  leviable  in 
British  India  arc  extracted  from  an  extraordinary  issue  of 
the  "  Gazette  of  India  "  of  the  27th  Decemcr  last  :  — 


Articles. 


Rates  of  Duty. 


Liquors,  Opium,  &c. 

Liquors  :— 
Ale,  beer,  and  porter  ....... 


Cider    and 
liquors.... 


other    fermented 


\  Imperial  "\ 

I  gallon  or  f 

C  six  quart  C 

.1  bottles.  J 


Liqueurs 


Spirit  intended  to  be  used  ex- 
clusively in  arts  or  manufac- 
tures, ot  in  chemistry,  and 
which  has  been  rendered 
effectually  and  permanently 
unfit  for  human  consumption 


Rup.  Ann. 


0    1 


6    0 


Ad  valorem  Ave  per  cent. 


Spirit    wl*en    used    in    drugs,  "> 

medicines,  or  chemicals  in  a  I 

proportion  of  less  than  20  per  j-  Ad  valorem  five  per  cent. 

Cent,  of  spirit  of  the  strength  | 

of  London  proof J 


Spirit  when  so  used  in  a  pro- 
portion of  20  per  cent,  and 
upwards   


C    Imperial 
gallons  or 
.six  quart 
j      bottles 

of  the 

strength  of 
London 
proof. 


Spirit,  perfumed, 
bottles 


in  wood  or  in 


6    0 
and  the  duty 
to  be  increased 
or  reduced  in 
proportion  as 
the  strength 
of  the  spirit 
exceeds  or  is 

less  than 
London  proof. 


f  Imperial 


I 


six  quart 
bottles 


>r  c 


Spirit,  other  sorts 


Imperial 

I    gallon  or  six 

quart  hot  lies 

of  the  strength 

of  London 

proof. 


Arms,  Ammi  miio.v,  He. 


rwder,  common 
„         ■porting 


All  other  sorts  of  arms 

ammunition,        and 

nui  nss ad  val 


Tarifl 

I  ion. 


it.  A 
Per  lb.  OS 

i  o 


8    0 


6  0 
and  tho  duty 
to  be  inon 
or  reduced  in 
proportion  u 
the  strength 
of  the  spirit 
exceeds  or  is 

leu  than 
London  proof. 


10  per  Qi  nt. 


Customs  Tariff  ov  British  India— cont. 


Tariff  -,,,, 

Valuation.  I       J)",;y- 


Articles  of  Food  and  Drink. 

Rup.  Ann. 

Mineral   and  aerated  waters  and  all  mi- 
fermented  and  non-alcohol ie  beverages. 

gal. 

ad  vol. 
1    0 

5  per  .:ent. 
• 

Chemicals,  Drugs,  Medicines,  am> 
Narcotics,  and  Dyeing  and  Tanning 

M  \ tkiuai.s. 

Chemical  products  and  preparations : 

0 

2 

Alkali,  country  (sajji-khar)  .  Per  cwt. 

1 

8 

5 
2L 

0 

8 

17 

0 

7 
3 

0 
n 

Explosives,  namely,  blasting  gelatin, 
dynamite,  roburite,  tonite,  and  all 
other  descriptions. 

ad  val. 

S7    0 
15    8 

Sulphur  (brimstone),  flour  . .         „ 

6 

0 

roll... 

5  12 

rough 

4 

8 

All  other  sorts  of  chemical  products 
and    preparations,  including    salt- 
petre and  horax. 
Drugs,  medicines,  and  narcotics: 

ad  val. 
11     0 

30 

0 

6 
65 

0 

o 

Asafcetida,  coarse  (hingni) . .  Per  Cwt. 

21 

0 

15 

0 

4 
0 

Banslochan    (bamboo    cam-    Per  lb. 
phor). 

0 
50 

Calumba  or  Colombo  root ...         „ 

7 

0 

Camphor,  Bhimsaini  (baras)    Per  lb. 

70 

0 

1 

4 

„         crude,  in  powder .           „ 

0  12 

22 

8 

17 

25 
7 

0 
0 
8 
8 
0 

China      ro  >t      (chobehini),        „ 

rough. 

China      root      (ohobchini),        „ 
■craped. 

M 

40 

0 

If- 

Peppermint    crystals,   from   Per  lb. 

i  himi  and  Japan. 
Quinine  and  other  alkaloids  of  chin- 

ehon.i. 

11 

80 

8 
0 

Free. 
B  per  cenl. 

4 

M 

0 
0 

u 

Free 
6  per  cont. 

All    other    soils   ol    dint's,   meilieiucH, 
and  narcotics,  except  opium. 

»» 

L'02 


Tin;  joi       \t,  of  the  society  of  chemical  industry. 


..  28,1895. 


Customs  Tumi    op  Bbitish  [wdia — conf. 


Tiirift 
Valii.'ii  ion. 


Duty. 


Chemicals,  Drugs,  &o. — cont 

Dyeing  and  tanning  materials  : 

Alizarin  dye,  dry   40  per  cent,    Perlb. 

„  .,      BO        „  „ 

n  »»  ^0  ,,  i, 

„      70       „ 

»»  ■■        ""  m  »> 

„    100 

„         liquid  10  „  „ 

,»  »»      it*  i»  »i 

,.      20  „ 

Aniline    dye,  liquid,   indigo         „ 

blue. 
Aniline  dye,  dry 


Avar  bark Per  cwt. 

Buzgand „ 

Cochineal Per  lb. 

Gall-nuts  (myrabolama)  ....  Per  cwt. 

„         Persian „ 

Madder  or  man  jit „ 

Orcbilla  weed „ 

Sappan  wood  and  root „ 

All  other  sorts  of  dyeing  and  tanning 
materials. 


Metals  and  Manufactures  of 
Metals. 

Quicksilver Per  lb. 


Oils. 
Oils: 

Cajeputi Per  quart 

Cassia Per  lb. 

Cocoanut Per  cwt. 

Enrthnut ,, 

Grass Perlb. 

Jinjili  or  til Per  cwt. 

Linseed,  European  . . .    Per  imp.  gall. 

Otto  of  sorts Per  ounce 

Petroleum,  including  also  naphtha, 
and  the  liquids  commonly  known  by 
the  names  of  rock  oil,  Rangoon  oil, 
Burma  oil,  kerosine,  paraffin  oil, 
mineral  oil,  petroline,  gasoline, 
benzol,  benzoline,  benzine,  and  any 
inflammable  liquid  which  is  made 
from  petroleum,  coal,  schist,  shale, 
peat,  or  any  other  bituminous  sub- 
stance, or  from  any  products  of 
petroleum Per  imp.  gallon 

Petroleum  which  has  its  flashing  point 
at  or  above  two  hundred  degrees  of 
Fahrenheit's  thermometer,  and  is 
provi  d  to  the  satisfaction  of  the 
Customs  collector  to  be  intended  for 
use  exclusively  for  the  batching  of 
jute  or  other  fibre,  or  for  lubricating 
purposes 

Sandalwood Per  lb. 

Whale   (except    spermaceti)  Per  cwt. 

and  fish. 
Wood „ 

All  other  sorts  of  oil,  including 
paraffin  wax. 


Iln)).  Ann. 

1  7 
1  10 

1  15 

2  2 
2  8 
2  12 
0  5 
0  8 
0  10 

0  9 
ad  val. 

4    8 
27    0 

1  2 

4  0 
35     0 

7    0 

5  0 
5    8 

ad  val. 


1    8 


1 

4 

2 

8 

16 

0 

(3 

0 

1  12 
16    0 

2  0 
15    0 


-  ad  val. 


15    0 

25    0 
ad  val. 


5  per  cent. 


1  anna 


5  per  cent. 


( 'i  3toms  Tabi 

it  or  Bbitish 

J  Mil  \ — rout. 

Tariff 
Valuation. 

Duty. 

OTIIKU  ABTICLKS,   1   nm\m t\>  iriiKH 
and  Mas  i  r  m  i  HEED. 

Amber  and  articles  made  ol  amber,  in- 
eluding  imitation  amber. 

Asbestos  and  articles  made  from  it 


Building  materials,  viz.,  asphalt,  bricks 
and  riles,  cement  of  all  kinds,  fireclay, 
earthenware  piping,  lime,  &c. 

Candles,  paraffin Perlb. 


„       spermaceti „ 

wax 

„       all  other  sorts 

Celluloid,  articles  made  of 

Coal,  coke,  and  patent  fuel 

Disinfecting  and  deodorising  fluid    and 

powder. 
Earthenware,  china,  &c 


Fireworks  and  fulminating  powder  , 
Gelatine 


Glass,  glass-ware,  and  false  pearls  -. 

Class,  china,  all  colours..  Per  1331  lb. 


Sup.  Ann. 
ad  val. 


ad  vol. 


(    Per  ino 
( super,  feet 


„       crown,  colour.. 

„  „       of  sizes „ 

Pearls,  false,  baj  ria Per  lakh 

„  boria Per  1,000 

„  jauria Per  lakh 

lolakh Per  1,000 

„  nathia „ 

„  tachia „ 

„  wattanah Per  lakh 

All  other  sorts  of  glass  and  manufac- 
tures of  glass,  including  false  peat  Is 
and  glass  beads. 

Gums,  gum  resins,  and  articles  made  of 
gum  or  gum  resin  : 
Copal Per  cwt. 

Cuteh  and  gambier „ 

Gamboge Per  lb. 

Gum  ammoniac Per  cwt. 

„     arabic „ 

„     bdellium  (common gum)       „ 

„     benjamin „ 

„     bysabol  (coarse  myrrh)        „ 

„     olibanum  or  frankincense     „ 

„     Persian  (false) 

„     kino , 

„     myrrh 

„     rosin , 

All  other  sorts  of  gums,  gum         „ 
resins,   and  articles  made 
of  gum  or  gum  resin,    in- 
cluding    caoutchouc    and 
gutta-percha. 

Hides  and  skins   (except  raw  or  salted 
hides  and  skins,  which  are  free)  : 
Hides,  border Each 

„      buffalo Per  score 


32 

0 

15 

0 

6 

0 

8 

0 

0  10 

(i 

0 

0 

s 

0 

3 

0 

8 

10 

0 

ad  val. 

70  0 

20  0 

1  4 

15  0 
18  0 

8  0 

40  0 

16  0 
11  0 
11  0 
10  0 
33  0 

6  0 
ad  val. 


33    0 
70    0 


5  per  cent. 


0    0 

i» 

0    7 

» 

1     0 

H 

ad  val. 

M 

f* 

M 

Free 

ad  val. 

5  per  cent 
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cms  Tariff  <>r  British  Im>i\ — cont. 


Tariff 

Valuation. 


Duty. 


OTIIER  ARTICLES,  SiC.—COnt. 

Hides   and   skins    (except    raw   or  salted 
hides  add  skins,  which  arc  free)- 
Hides,  cow Each 

Skins,  including  parchment  and 
vellum,  gold-beater's  skins,  and  all 
other  descriptions. 

Xeather    and    articles    made    of  Per  tola 
leather,  including    boots    and 
saddlery. 

Manures  of  all  kinds,  including         „ 
animal  bones. 

Matches,  all  sorts „ 

Oil-cloth  and  floor-cloth,  including    hn- 

cru>ta,  linoleum,  and  tarpaulins. 
Paints,   colours,   painters'   materials,  and 
compositions  for  applications  to  leather, 
wood,  and  metals  : 
Ochre,  other  than  European,  Per  cwt. 

all  colours. 
Paints,  composition , 

Paints,  patent  driers „ 

Prussian  blue,  China Per  lb.   : 

European....        „ 

Bed  lead Per  cwt. 

Turpentine Per  imp.  gal. 

Verdigris Per  cwt. 


Rup.  Ann. 

CO    0 
ad  val. 


5  per  cent. 


ad  val. 


Free. 
5  per  cent. 


Vermilion,  Canton. 


Per  box  ") 

of  90      > 
jundles  J 


White  lead. Per  cwt. 

White  zinc „ 

All  other   sorts,  including  jrlue  and 
putty. 
Paper,   pasteboard,   millboard,  and    card- 
board of  all   kinds,  including   nil 
printed  forms,  and   account  a  d  manu- 
script books,  labels, advertising  circulars, 
sheet  or  card  almanacks  and  calendars, 
Christmas,    Easter,    and     oilier     cards, 
including  cards  in  booklet  form,  includ- 
ing also  waste   paper  and  old   news- 
paper* for  packing. 
Articles    made    of  paper  and  papier- 
ma< 

Perfumery: 

via,  husked  and  unhusked  Per  cwt, 

Kapurkachi  (Zedoaxy, China) 

Patch  leaves  ( patchouli) 

dried) 


1 

s 

65 

0 

10 

0 

0 

s 

1 

0 

u 

0 

■2 

0 

70 

0 

95 

0 

16 

0 

25 

0 

ad  val. 


Rose-water  . 


1  Per  cwt. 

35    0 

5  per  cent. 

., 

9    8 

M 

n 

9    8 

n 

„ 

16    0 

»» 

(     Per 
carboy. 

'>  Per  loo 

'    flanks. 

o       0 

32    i) 

♦» 

■ 

All   other    shirts,    except    perfumed 

rit. 

i r i •  I  other  implement!  used  in  the 
mmption  of  tobacco  and  other  oar • 

i:iMimi  r  : 

imei 


ail  val. 


. 


I  n. 
.  coal 

Tar 

„  coal 

„    mini  ral 


•r  cwt. 


Pl»rit«  and   bull;',  living  and    dried   for 


5 

8 

7 

0 

2 

1 

6 

0 

1 

0 

n<l  val. 

•  • 

Free, 


(  i  -i. ims  Tarifi  <h    Ban  tsu  Iwdi  i     cont. 


Tariff 
Valuation. 

Duty. 

Otheb  Articles,  Ac.-  cont. 

Rup.  Ann. 

Plaster  of   Paris,    and   articles   made    of 
plaster  of  Paris,  not  otherwise  den 

Plumbago,  and  articles  mad'-  of  plumbago 

ad  val. 

5  per  cent. 

•  ■ 

Free. 

Pulp  of  wood,    straw,    rags,   paper,  and 
other  materials. 

•• 

w 

Sizing   for  cotton,  paper,    or  any  other 
material. 

ad  val. 

5  per  cent. 

Starch 

n 

» 

Switzerland. 
Customs  Decisions. 

Note. — Quintal  =  220-4  lbs.  avoirdupois.     Franc  =  9-p$d. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Swiss  Customs  tariff  have  recently  been  given 
by  the  Swiss  Customs  authorities  : — 

Scoriae  of  blast  furnaces,  in  a  rough  state.  Category  4, 
exempt  from  duty. 

.Scoriae  of  blast  furnaces,  granulated.  Category  7.  Duty, 
20  cents  per  quintal. 

Dermatol  (extract  of  nicotine).  Category  13.  Duty,  10 
francs  per  quintal. 

Formaldehyde.  Category  13.  Duty,  8  francs  per  quin- 
tal. 

Bases  of  benzidine.  Category  46.  Duty,  60  centimes 
per  quintal. 

Acetine.     Category  74.     Duty,  2  francs  per  quintal. 

Scoria;  of  blast  furnaces,  ground.  Category  349.  Duty, 
50  cents  per  quintal. 

Brazil. 
Tariff  Chanyes. 

The  following  ttatement  of  the  tariff  changes  introduced 
by  the  Brazilian  Budget  Law  for  1803  was  enclosed  by  Mr. 
G.  Greville,  Her  Majesty's  Charge"  d' Affaires  at  Rio  <le 
Janeiro,  in  a  despatch  to  the  Foreign  Office,  dated  the  31st 
December  hut : — 

The  dutv  on  matches  is  trebled,  and  that  on  tobacco  and 
unrefined  salt  doubled. 

Forty  per  cent,  is  added  to  the  duty  on  fermented 
beverages,  liqueurs,  and  alcoholic  liquids  and  beverages,  as 
also  on  playing  cards,  harness,  carriages,  and  other  articles 
under  Class  27. 

The  duty  on  siilpliuric  carbon,  "  stilplmreto  de  carbono  " 
is  reduced  by  50  per  cent.,  and  that  on  maccaroni  and 
biscuits  equalised. 

i  i-ks  containing  oil  are  to  pay  15  per  cent.,  and  those 
containing  alcoholic  liquors  18 pel   Cent.  <r!  valorem.      Ware- 

bonse  charges  are  increased    i   .  _'.,  and  :i\  per  cent,  for 
/ir-t,  se« oiid,  and  third  month  of  warehousing  respectively. 
The  increased  duties  are  to  be  levied  on  goods  which  left 
their  port  of  origin  after  February  1st,  I  so;,. 


A  i  iBl  ii  BUG. 

( '»  loins  Law /or  1895. 

See  Board  of  Trad'  Journal  for  February,  p.  191  seq. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Esdiiiiu.iMiM  in    \\ii\i    Industries  in  Bulgaria. 

With  reference  to  the  I!. II  introduced  into  the  Bulgarian 
Sobranje  for  the  encouragement  of  local  industries,  a  full 
translation  of  which  appeared  on  p.  H2  of  the  Society  's 
Journal  for  January,  a  despatch,  dated  ihe  10th  January, 
lias  been  received  ;ii  the  Foreign  Office  from  Sir  A.  Nicol- 
son,  Her  Majesty's  Agent  and  Consul-General  at  Sofia, 
Btating  that  the  Bill  lias  been  accepted  by  the  National 
Assembly  with  a  few  insignificant  modifications,  the  most 
important  being  one  which  reduces  the  term  for  which  the 
State  may  give  a  contract  to  a  local  factory,  in  accordance 
with  Article  5,  from  seven  to  five  years.  Lime  is  also  now 
included  among  the  articles  of  which  the  local  production 
is  to  be  specially  encouraged. — Board  of  Trade  Journal. 

AsrHALT  Deposits  near  Cardenas. 

The  United  States  Commercial  Agent  at  Cardenas 
reports  as  follows  : — 

"  The  asphalt  deposits  in  this  consular  district  (Car- 
denas, Cuba)  arc  nearly  all  submarine  and  situated  in  the 
bay  of  Cardenas.  It  is  not  known  that  any  scientific 
examination  into  their  source  has  been  made.  This 
territory,  being  of  limestone  formation,  has  very  extensive 
subterranean  passages.  On  each  side  of  the  city  are 
underground  streams  of  fresh  water  of  such  magnitude 
that  they  are  generally  described  here  as  rivers.  They  are 
the  source  of  the  supply  of  potable  water  for  the  city,  and 
they  provide  all  the  water  consumed  in  the  numerous 
sugar-boiling  establishments  and  other  manufacturing 
enterprises  of  the  ])lr.ce.  As  the  mines  in  the  bay  are 
slowly,  but  continually,  resupplied  with  asphalt,  it  seems 
very  probable  that  the  source  of  this  product  is  inland,  and 
its  course  to  the  bay  is  through  these  subterranean 
passages.  As  no  thorough  search  has  been  made  in  the  bay 
for  the  asphalt,  there  is  a  great  likelihood  of  the  discovery 
of  deposits  other  than  those  which  arc  now  known. 

"As  regards  inland  deposits,  I  am  informed  by  a  gentle- 
man residing  here,  whose  character  is  perfectly  trustworthy, 
that  he  has  discovered  one  within  15  miles  of  a  railroad 
station,  with  good  facilities  for  the  construction  and  operation 
of  a  road  and  for  the  delivery  of  the  product  at  a  shipping 
port.  This  deposit  is  capable  of  yielding  from  1,000  to 
5,000  tons  annually  at  slight  expense  and  for  many 
years,  owing  to  the  replenishment  which  is  continually 
in  progress.  This  deposit  produces  also  an  oil  which 
has  been  burned  in  common  kerosene  oil  lamps  with  good 
results. 

'•'  The  deposits  in  the  bay  from  which  asphalt  has  been 
taken  are  four  in  number  and  of  two  grades.  Xo.  1  is  in 
the  western  part  of  the  bay,  and  produces  a  very  fine  grade 
of  practically  pure  asphalt,  used  in  the  United  States  for 
the  manufacture  of  varnish.  I  have  myself  seen  a  service- 
able varnish  made  by  the  simple  process  of  dissolving  this 
quality  of  asphalt  in  turpentine.  Asphalt  has  been  taken 
from  this  deposit  in  large  quantities  for  the  last  21  years. 
Recently,  however,  the  work  has  not  made  rapid  progress, 
owing  to  the  frequent  caving  in  of  the  sides  of  the  shaft. 
The  mode  of  operalion  is  almost  primitive.  A  lighter  is 
moored  over  the  shaft,  which  is  from  80  to  125  feet  in  depth 
— varying  according  to  the  rapidity  with  which  the  asphalt 
is  removed  and  replenished.  A  long  iron  bar,  with  a 
pointed  end,  is  raised  by  a  winch  on  board  the  lighter,  and 
allowed  to  fall  so  that  its  own  weight  detaches  portions  of 
the  asphalt,  which  is  about  as  friable  as  cannel  coal,  and 
has  much  of  its  appearance.  The  gloss,  however,  is  more 
brilliant.  After  a  sufficient  quantity  has  been  detached,  a 
common  scoop  net  is  sent  down  and  filled  by  a  diver — not 
in  a  diving  suit.  The  average  quantity  obtained  is  from  a 
ton  to  a  ton  and  a  half  daily.  The  price  for  this  grade, 
delivered  in  New  York,  ranges  from  80  dols.  to  125  dols. 
per  ton  of  2,240  lbs. 

"  The  other  three  mines  are  of  a  lower  grade,  the  product 
being  used  chiefly  for  paving  purposes,  but  occasionally 
for  roofing  materials.     Xo.  2  is  north-east   of  Cay  Coupe. 


No  work  has  been  done  there  since  the  hurricane  of  1888, 

which  caused   the  shaft  to   be   filled   Dp  with   silt.      Previous 

to  thai  time  several  cargoes  were  taken  from  the  deposit 
Koa,  8  and  i  contain  asphalt  of  the  same  grade  as  So.  2, 
and  adapted  for  the  Bame  purposes.  No.  :t  is  situated  at 
the  mouth  of  the  Biver  La  Palma,  about  20  miles  from 
Cardenas.  It  is  in  the  same  condition  as  No.  2.  No.  I  is 
situated  mar  Diana  Cay,  15  miles  from  the  citv  ,,f 
Cardenas,  and  is  the  largest  of  all.  It  is  called'  the 
"  Constancia  Mine,"  and  is  owned  by  persons  residing  at 
Cardenas.  It  has  been  under  operation  for  more  than 
2o  years.  Probably  20,000  tons  have  been  taken  from  it, 
and  it  appears  practically  inexhaustible.  Vessels  of  from 
150  to  200  tons  have  been  moored  over  the  deposit,  and 
have  been  loaded  by  the  joint  labour  of  their  own  crews 
and  the  crew  of  the  lighter  usually  engaged  in  this  labour. 
The  depth  of  water  is  about  12  feet.  As  there  are  several 
wells  of  no  considerable  depth,  the  facilities  for  procuring 
the  asphalt  are  abundant.  The  deposit  is  enclosed  within 
a  circumference  of  about  150  feet,  and  the  asphalt  seems 
to  be  continually  renewed  in  every  part  of  this  space.  In 
1882  an  American  vessel  took  on  board,  in  the  manner  I 
have  just  described,  over  300  tons  in  the  space  of  three 
weeks. 

"  That  the  deposits  of  asphalt  in  the  bay  can  be  profitably 
worked  as  at  present  with  method-  seriously  lacking  in 
economy,  suggests  very  strongly  that  considerable  profit 
can  be  derived  from  the  introduction  of  efficient  machinery  ; 
the  advantage  would  undoubtedly  be  increased  in  the  case 
of  easily  accessible  mines  in  the  interior." — i'.S.  Consular 
Reports. 


GENERAL   TRADE  NOTES. 

The  Canadian*  Wood-Pvu-  Industry. 

The  following  information  on  the  subject  of  the  Canadian 
wood-pulp  industry  is  taken  from  a  recent  issue  of  the 
monthly  bulletin  of  the  French  Chamber  of  Commerce  at 
Montreal : — 

All  the  elements  necessary  for  the  success  of  the  manu- 
facture of  pulp  exist  in  Canada,  which  offers  peculiar 
advantages  to  the  industry.  The  immense  forests  of  the 
Dominion  contain  a  supply,  practically  inexhaustible,  of 
wrod  well  adapted  for  the  manufacture  of  pulp.  These 
woods  are  of  superior  quality  and  much  esteemed  by  the 
manufacturers  of  the  United  States,  who,  in  1893,  purchased 
them  to  the  value  of  4">4,2 53  dols.  The  proof  that  Canadian 
woods  are  excellent  for  the  manufacture  of  pulp  is  to  be 
found  in  the  increased  quantity  that  the  Americans  purchase 
each  vear  in  order  to  supply  their  works.  The  exportation 
of  pulp-wood  (Canadian)  to  the  United  States  commenced 
four  years  ago.  In  1890,  the  export  was  valued  at  57,197 
dols.,  in  1891  at  170,636  dols.,  in  1892  at  183,312  dols.,  and 
in  1893  at  454,253  dols.  The  trade  returns  for  1894  have 
not  yet  been  published,  but  it  is  expected  that  the  export 
during  that  year  will  prove  to  be  larger  than  in  1893. 

As  regards  the  quantity  and  quality  of  its  timber,  the 
position  of  Canada  is  superior  to  that  of  the  United  States. 
It  is  also  equal,  if  not  superior,  to  that  of  Scandinavia, 
which  has  up  to  the  present  monopolised  the  wood-pulp 
industry,  which  industry  employs  69  factories  in  Swedeu 
and  Xorway.  If  we  may  judge  from  the  prices  obtained  in 
England,  Canadian  timber  makes  a  better  pulp  than  that 
coming  from  Scandinavian  countries,  since  in  1893  Canadian 
pulp  was  sold  in  England  at  an  average  price  of  24  80  dols. 
per  ton,  as  compared  with  20-77  dols.,  which  was  the  price 
for  that  coming  from  Sweden  and  Xorway. 

As  regards  the  water  power  it  is  practically  unlimited  in 
those  regions  where  the  wood-pulp  is  in  greatest  abundance, 
notably  in  the  eastern  part  of  the  province  of  Quebec,  and 
several  portions  of  the  maritime  provinces.  The  region  of 
Lake  Superior  offers  many  resources  under  this  head,  and 
the  newspapers  announced  some  weeks  ago  that  American 
capitalists  were  taking  measures  in  order  to  utilise  the  chutes 
of  the  river  Kaministiquia,  with  the  object  of  establishing 
pulp  works. 
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The  cost  of  labour  in  several  portions  cf  the  province  of 
Quebec  is  no  higher  than  in  Sweden  and  Norway,  and 
owing  to  the  facilities  of  transport  which  the  large  rivers  of 
that  country  offer,  the  cost  of  wood  will  he  as  low  as,  if  not 
lower,  than  in  Scandinavia.  Canada  is,  therefore,  as  regards 
the  raw  material,  the  motive  power,  and  the  workmanship, 
in  an  excellent  position  to  succeed  in  the  pulp  industry. 

In  order,  however,  to  make  an  industry  in  every  way 
successful  it  is  necessary  not  only  that  it  should  be 
worked  under  favourable  conditions  to  produce  readily, 
but  also  that  it  should  have  markets  available  for  the 
disposal  of  its  products. 

The  American  market-  is  practically  closed  by  the 
American  tariff,  but  it  has  free  access  to  the  important 
markets  of  England,  France,  and  Belgium.  In  1893  Great 
Britain  imported  21.'), 920  tons  of  wood  pulp  or  paste,  and 
France  100,049  tons,  which  forms  a  total  of  321,969  tons 
lor  these  two  countries  alone.  Belgium,  Spain,  Italy,  and 
the  other  European  countries  imported  wood  pulp  to  the 
extent  of  200,000  tons,  whilst  the  total  imports  exceed 
500,000  tons  per  annum.  This  import  trade  shows  a  con- 
stant increase.  Thus  the  imports  into  England  were 
121,534  tons  in  1888,  156,609  tons  in  1890,  190,946  tons 
in  1892,  and  215,920  tons  in  1893.  This  makes  an  increase 
of  77  per  cent,  in  1888.  For  the  11  months  ending  the 
30th  November  1894  the  imports  into  England  amounted 
in  quantity  to  255,466  tons  as  compared  with  190,931  tons 
in  1893  and  168,598  tons  in  1892. 

This  increase  might  continue  for  a  long  time  before  en- 
cumbering the  English  market.  Thus,  in  1893,  in  addition 
to  the  215,920  tons  of  wood  pulp  mentioned  above,  England 
imported,  in  order  to  complete  the  supply  of  its  paper-works, 
20,750  tons  of  cloth  and  cotton  rags,  185,450  tons  of 
esparto,  and  30,358  tons  of  pulp  made  from  rags  and  other 
materials,  or  a  total  of  236,558  tons.  However,  this  is  not 
sufficient  for  the  manufacture  of  the  paper  which  is  con- 
sumed in  England,  since  the  statistics  show  that,  during 
this  same  year  1893,  146,644  tons  of  paper  and  cardboard 
were  imported  into  the  country.  The  production  of  the 
cecessary  pulp  in  order  to  make  this  paper  and  cardboard 
will  give  work  to  18  factories  requiring  a  motive  power  of 
from  2,500  to  3,000  horse-power  each,  and  in  order  to 
produce  the  pulp  capable  of  replacing  the  236,558  tons  of 
other  raw  materials,  imported  in  order  to  complete  the 
supply  of  the  paper-works  of  Great  Britain,  there  will  be 
wanted  30  factories  of  similar  capacity.  At  the  present 
time  there  are  only  two  establishments  within  Canada  which 
produce  for  export  to  England :  one  in  the  province  of 
Quebec,  worked  by  the  Americans,  and  one  in  Nova  Scotia. 
There  is  a  sufficiently  large  market  in  Eogland  for  the 
production  of  40  factories,  and  then  there  will  always 
remain  the  markets  of  the  other  European  countries,  which 
can  absorb  annually  more  than  200,000  tons.  These  con- 
siderations, based  on  actual  facts,  may  give  some  idea  of 
the  progress  and  extent  of  the  field  of  operations  opened 
to  the  Canadian  pulp  industry. —  Hoard  of  Trade  Journal. 

Tin.  Com.    Im-i  -ii:v   «,i    Gkkmany. 

The  coke  industry  of  Dortmund,  which  has  made  large 
and  rapid  progress  of  late  years,  has,  during  1894,  been 
still  further  developed  l>y  the  erection  and  starting  of  a 
number  of  new  plants,  in  all  of  whicb  provision  is  made 
for  the  utilisation  of  the  by-products  of  the  coal  distillation. 
This  industry  maj  be  said  to  have  commenced  in  the  pear 
1850,  when  the  total  quantity  of  coke  produced  was  onh 
MOtons.  So  recently  as  1870  the  total  make  of  coke 
in  the  Dortmund  region  was  not  more  than  841,000  tons; 
and  in  1880  it  had  advanced  to  1,291,000  tons.  Between 
that  date  and   1898,  however,  the  progress  of  the  industry 

.    extremely  rapid,  and  in  the  last-named  year  the  total 

number   of     COk(  constructed     had    grown    to    6,796, 

having  considerably  more  than  doubled  since  1880,  while 
the  output  of  coke  bad  advanced  to  1,852,000  tons. 

It  is  probable  that  many  regard  the  utilisation  of  tbe 
by-prod  cfi   obtained    In   the   process  of    manufacturing 

coke-  win- .  i  ,         I  in  Get  many  and  so 

little    practised    in   Englai  likely  to   deteriorate  tin- 

yield   and  the  quality  of  the  product.     This,  however, 


not  appear  from  the  most  recent  statistics,  which  show  that 
in  1880,  when  comparatively  little  was  done  in  the  direction 
of  utilising  the  by-products,  the  yield  of  coke  was  only 
71  per  cent,  of  the  coal  consumed,  whereas  in  1893,  w hen 
every  coke-works  made  provision  for  the  utilisation  of  the 
by-products,  the  percentage  of  the  coal  used  recovered  as 
coke  was  72  per  cent.  Similarly,  it  appears  that  whereas 
the  ovens  in  existence  averaged  416  tons  per  oven  per 
annum  in  1860,  the  average  of  1893  rose  to  64C  tons  per 
oven;  and  that  of  1894  is  likely,  with  the  improvements 
recently  introduced,  to  be  something  more.  It  need  hardly 
be  added,  that  the  German  iron-masters  and  managers  of 
blast  furnaces  are  not,  like  their  English  confreres,  disposed 
to  reject  a  coke  that  has  been  made  in  an  Otto  or  Lurmann 
oven,  as  inferior  in  quality. 

During  the  last  10  years  or  so  there  has  been  a  con- 
siderable variation  of  prices  in  the  piiueipal  German 
coalfields,  which  culminated  in  the  higher  prices  on  record 
since  1873-74,  when  coke  stood  at  over  22s.  per  ton  in 
1890.  The  following  are  official  figures  showing  the 
average  yearly  prices  of  different  descriptions  of  coal  and 
coke  in  the  Dortmund  district— which  produces  56  per 
cent,  of  the  total  coal  output  of  Prussia— in  the  year  1887, 
and  in  the  four  years  ending  1893,  in  marks  per  ton  and 
decimals  thereof : — 


1877. 

18!'0. 

1891. 

1892. 

1893. 

Gas-flame  coal  .... 

5-72 

12-36 

11-02 

9-75 

8-08 

563 

4-88 
7-10 
8-67 

10-72 
11-00 
13-47 
22-00 

9-86 
9-73 

12-91 
17-00 

8-50 

7-75 

11-75 

14-63 

7-29 

7-50 

979 

14-00 

Blast-furnaco  coke 

7-83 

19-78 

13-50 

12-00 

11-00 

8-32 

22-61 

18-00 

•• 

•• 

7-30 

]  ftJl 

11-25 

n-38 

9-75 

This  table  shows  that  there  was  an  extraordinary  rise  of 
prices  as  between  1887  and  1890,  most  descriptions  having 
risen  by  at  least  100  per  cent.,  and  foundry  and  furnace 
coke  having  advanced  to  a  much  larger  extent  even  than 
that.  The  advance  was  out  of  all  ordinary  proportion  to 
the  increase  of  wages  in  the  same  years,  the  rise  in  hewers' 
wages  having  only  been  a  fraction  over  a  Is.  a  ton,  as 
between  1887  and  1890,  while  the  advance  in  surface  labour 
was  less  than  6'/.  per  ton.  It  may  therefore  be  inferred 
that  coalowners  in  Westphalia  had  a  good  thing  in  hand 
during  the  last  four  years,  and  especially  in  1890-91,  when 
the  prices  of  coke,  and  of  coal  generally,  were  much  higher 
than  the  average  prices  realised  in  Great  Britain  in  the 
same  years.  It  is,  however,  proper  to  add  that  for  a 
number  of  years  prior  to  1889  the  coal  industry  of  West- 
phalia had  been  in  a  very  unsatisfactory  state,  and  that 
some  of  the  principal  collieries  had  been  losing  money  on 
their  operations,  while  very  few  of  them  were  able  to  pay 
more  thau  2  to  3  per  cent. — Ibid. 

Tmk  World's  Si  iti.y  or  Tut. 

According  to  data  collected  by  M.  Murtelet  since  1888, 
the  Malay  Peninsula  has  supplied  nearly  30,000  tons  of  tin; 
that  is  to  say,  more  than  half  of  the  total  production  of  the 
world.  The  difference  is  distributed  in  tin;  following  man- 
ner: — England,  9,000  tons ;  Australia,  6,500  tons;  America, 

Tasmania,  and  the  rest  of  Kuropc,   18,090  tons. 

In  lM'j]  the  figures  of  production  show  that  the  annual 
yield  bas  varied  hut  little  in  England,  while  it  is  smaller  in 

Australia  and  has  increased  at  Manea  and  lilitong.  The 
greatest  progress  has  been  made  in  the  peninsula  of 
Malacca,  which  delivered  for  export  28,500  tons — about 
doubling  the  figure  of  its  production  during  the  las!  decennial 

period 

This  result  is  due  less  to  the  processes  of  working,  which 
are  of   the   simplest,  than   to    the   wealth    of    the    deposits 
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worked.  The  Btanniferous  deposit  stretchei  for  ;i  length  of 
(nun  1,900  to  2,0(1(1  kilometres;  it  consists  of  ores  which 
are  found  al  a  Few  centimetres  distance  from  the  surface. 
The  on-  is  almost  pure  metal.  According  to  Mr.  Wildman, 
United  States  Consul  at  Singapore,  the  mines  increased  this 
production  daring  1898  to  the  quantity  of  82,700  tons  of 
tin.  The  working  <>f  the  mine-  for  these  valuable  ores  is 
of  the  simplest  kind. —  I  hid. 

Tin;  World's  I'noi.i  <  i  io\    \ni>  Consumption  of 
(  (oil  a,  Lead,  and  Zinc. 

The  "Bulletin  dn  blusee  Commercial,"  states  that  the 
Metal  Society  of  Frankfort  has  recently  published  its 
annual  statistics  concerning  the  production  and  consumption 

of  copper,  lead,  and  zinc,  in  the  principal  countries  of  the 
world. 

The  following  figures,  showing  a  comparison  between  the 
years  1893  and  1892,  are  extracted  from  the  returns  in 
question  :  — 




1892. 

1893. 

Corr£K. 

Tons. 

315,000 

327,000 

12,000 

631,000 
638,000 
7,000 
166,250,000  frs. 

373,000 

876,000 

3,000 

Tons. 
312,000 

319,000 
7,000 

Lead. 

630,000 

630,000 

152,500,000  frs 

Zixc. 

378,000 

381,000 

8,000 

It  would  appear  from  the  above  figures  that,  notwith- 
standing the  depreciation  in  silver  and  the  financial  crisis  in 
America,  the  relation  of  consumption  to  manufacture,  during 
the  year  1893,  remained  extraordinarily  firm  for  copper, 
whilst  the  consumption  of  lead  and  zinc  progressed  pro  rata 
with  production. 

The  production  of  lead  in  the  latter  country  in  1893 
showed  a  diminution  of  15,000  tons  compared  with  the  year 
1892,  a  diminution  which  has  been  compensated  by  the 
increase  in  Mexican  production.  Compared  with  the  second 
half  of  1893,  American  production  during  the  first  half  of 
1894,  fell  off  by  11,000  tons. 

On  the  other  hand,  the  diminution  of  8,000  tons  noted  in 
the  consumption  of  lead  in  the  United  States  in  1893  has 
been  compensated  by  a  corresponding  increase  of  European 
consumption. 

The  consumption  of  copper  in  the  United  States  in  1893 
diminished  by  about  47,000  tons,  whilst  the  total  consump- 
tion of  this  metal  was  only  reduced  by  7,000  tons,  Europe 
having  absorbed  the  American  exports,  which  reached 
80,000  tons  in  1893  as  against  40,000  tons  in  1892. 

During  the  year  1894,  the  export  of  copper  to  the 
United  States  "fell  off  considerably,  and  only  reached 
38,000  tons  during  the  first  six  months,  and  20,600  tons 
during  the  third  quarter  of  the  year. — Ibid. 

Resin  and  Turpentine  Production  in  British  India. 

The  production  of  resin  and  turpentine  from  Indian  pines 
is  the  subjebt  of  one  of  the  Indian  series  of  the  Handbooks 
of  Commercial  Products.  The  question  of  securing  a 
market  in  Europe  for  these  two  rather  important  staples 
of  commerce  was  taken  up  by  the  Government   of  India  in 


1888,  and  a  Utter  on  the  subject  was  addressed  to  the 
North-Western  Provinces  Government.  Tin-  Conservator 
of  forests  it:  tin-  school  circle  was  accordingly  requested  to 
set  on  foot  experiments  in  certain  directions  indicated. 

Calcutta  "Capital"  in  its  issue  of  the  12th  December 
states  that  of  the  /'irius  longifolia,  the  well  known  chir  of 
the  North-Western  Provinces,  there  are  extensive  areas  iD 
Kumaon  and  Garhwal,  and  investigations  were  undertaken 
to  ascertain  how  far  it  would  be  possible,  by  devising 
cheap,  rapid,  and  exhaustive  methods  of  tapping  and  distil- 
lation, and  of  the  preparation  of  the  by-products  of  distilla- 
tion, and  also  by  studying  the  conditions  under  which  the 
trees  give  their  maximum  yield,  to  ensure  the  desired 
result. 

Most  people  are  doubtless  aware  of  the  extensive  industry 
carried  on  in  France  and  America  in  resin  (or  colophany) 
and  turpentine,  owing  to  the  peculiar  facilities  that  exist  in 
these  countries  for  their  production.  Further,  that  the 
resin  as  produced  by  the  tree  is  subjected  first  to  lique- 
faction and  filtration,  by  which  means  the  oil  of  turpentine 
is  separated  ;  the  latter  is  then  distilled  and  yields  essence 
of  spirits  of  turpentine  and  resin.  Also  that  the  spirits  of 
turpentine  are  largely  used  in  the  mixing  of  oil  paints,  the 
manufacture  of  varnishes,  caoutchouc,  and  as  well  as 
extensively  dispensed  in  the  pharmaceutical  chemist's 
shop ;  and  that  the  resin  is  still  in  considerable  demand 
for  soap-making  (American  being  most  highly  valued  for 
this  purpose,  chiefly  owing  to  its  finer  odour),  printers'  ink, 
the  coarser  description  of  varnish  and  sealing  wax,  for 
lining  barrels,  bending  lead  pipes,  &c. 

India  at  present  depends  chief!}'  on  America  for  her 
supplies  of  turpentine,  which  ure  shipped  from  Pngland. 
What  is  sold  in  the  Calcutta  market  as  American  turpentine 
is,  however,  said  to  be  impure,  being  largely  adulterated  in 
England  with  kerosine,  naphtha,  benzoine,  &c,  and  it  is 
almost  unnecessary  to  add  that  in  common  with  almost 
every  other  commodity  capable  of  being  so  dealt  with,  it  is 
subjected  to  further  sophistication  in  India.  Probably  the 
same  state  of  things  exists  in  Bombay  by  use  and  custom  ; 
therefore,  the  traits  of  the  pure  article  have  become  prac- 
tically unknown  in  India,  consequently  there  is  little  demand 
for  it,  purchasers  in  fact  looking  more  to  quantity  than 
quality.  It  is  further  stated  that  the  little  genuine  turpen- 
tine to  be  found  in  the  hands  of  local  merchants  is  imported 
direct  from  America,  not  through  the  United  Kingdom. 
In  illustration  of  the  fact  that  unadulterated  turpentine  is, 
to  all  intents  and  purposes,  unknown  in  Calcutta,  a  case  is 
quoted  in  which  a  sailor  brought  some  to  the  port  and 
offered  it  for  sale,  but  found  the  greatest  difficulty  in 
disposiog  of  it  on  account  of  its  odour  being  different  from 
the  made-up  stuff  usually  sold  in  the  bazaars. 

Mr.  Thurston,  in  a  concluding  note  on  the  subject,  points 
out  that  the  Dehra  turpentine  is  of  very  superior  quality, 
but  that  it  cannot  be  sold  at  the  highest  price  obtained  for 
the  best  imported  article. — Ibid. 

The  Amber  Trade  of  Dantzig. 

The  French  Consul  at  Dantzig,  in  a  recent  report,  refers 
to  the  amber  trade  and  manufacturing  industry  at  Dantzig. 
He  states  that  while  they  were  very  flourishing  some  years 
ago,  they  have  only  shown  a  decrease  within  the  last  20 
years. 

The  mines  of  Palmnicken,  situated  in  the  province  of 
Eastern  Prussia,  near  Koenigsberg,  which  still  contain 
abundant  deposits  of  amber,  only  yielded,  in  1893,  165  tons 
of  this  substance,  against  195  tons  extracted  in  1892,  whilst 
the  demand  for  local  industry  has  been  small.  The  yield  of 
amber  on  the  shores  of  the  Baltic,  the  waves  of  which 
throw  numerous  fragments  on  the  shore,  generally  of  small 
size,  has  also  shown  a  falling  off,  and,  prices  having  further 
fallen  during  the  course  of  the  year,  the  coast  residents  have 
almost  entirely  given  up  the  fishing  of  this  substance,  so 
very  unprofitable  had  this  industry  been. 

The  Dantzig  factories  give  employment  to  500  workmen, 
and  the  quantity  of  amber  which  was  worked  in  1893  may 
be  estimated  at  about  43  tons ;  the  preceding  year  was  a 
little  better,  and  60  tons  of  this  substance  were  imported 
from  Palmnicken. 
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Within  the  List  few  years  there  have  been  manufactured 
at  Dantzig  new  articles  of  amber  waste,  luachiue-pressed, 
which  almost  exactly  imitate  natural  amber  in  a  single  piece, 
although  of  a  duller  colour,  and  which  are  designated  in 
trade  under  the  name  of  ambroid.  The  low  price  of  this 
new  product  is  extraordinary  and  makes  it  sought  after  by 
foreigners.  In  1893  a  very  large  quantity  was  exported  to 
the  United  States,  to  South  America,  to  Austria-Hungary, 
to  ltoumania,  to  Bulgaria,  and  to  Servia,  where  it  is  sold  as 
true  amber. 

In  the  eastern  markets,  articles  of  ambroid  have  not, 
on  the  contrary,  met  with  any  success.  The  large  con- 
signments of  this  new  composition  which  have  been  sent 
to  Constantinople,  Smyrna,  and  Bagdad,  have  been  re- 
turned to  the  consignors  and  have  not  found  any  market 
in  those  couutries.— Ibid. 

The  German  Chemical  Industry. 

The  Hamburg  "  Bcersen  Halle  "  publishes  a  short  expose 
of  the  state  of  the  chemical  products  industry  of  Germany 
during  the  year  1893. 

Notwithstanding  the  low  price  of  most  of  the  products, 
this  large  branch  of  German  industry  made  considerable 
progress  in  the  course  of  last  year.  The  loss  resulting 
from  the  low  price  has  in  fact  been  compensated  by  the 
discovery  of  new  products  and  a  greater  extension  of  the 
market. 

The  chemical  products  industry  in  Germany  is  shown  as 
holding  itself  always  in  direct  contact  with  scientific 
progress,  and  the  confidence  which  it  inspires  in  all  the 
importing  countries  facilitates  the  exportation  of  the 
products.  Thus  the  financial  result  of  the  1893  season 
was  superior  to  that  of  the  preceding  year.  The  91  com- 
panies which  published  a  balance  sheet  show  an  average 
dividend  of  13-18  per  cent,  as  compared  with  11-92  per 
cent,  in  1892.  These  91  companies  represent  in  fact  a 
total  capital  of  220,666,200  marks,  and  they  have  been 
able  to  distribute  a  total  dividend  amounting  to  29,090,170 
marks. 

The  "Baersen  Halle"  remarks,  however,  that  the  91 
companies  in  question  only  form  a  relatively  small  portion 
of  the  existing  enterprises.  They  work  with  capital  larger 
than  that  of  private  concerns,  and  consequently  have  a 
larger  profit. 

The  comparison  of  the  first  nine  months  of  1894  and 
1893  gives  the  following  results  for  drugs,  pharmaceutical 
and  colouring  products  . — 

1893,  from  January  to  the  end  of  September  4,285,896 
metric  quintals,  valued  at  197,601,000  marks.  1894, 
4,415,431  metric  quintals,  valued  at  200,144,000  marks. 

There  was  therefore  in  1894  a  further  increase  in  value 
as  well  as  in  quantity  exported. 

This  industry  furnishes  also  a  favourable  exception  to 
the  general  results  of  the  first  nine  months  of  the  present 
year,  since  the  statistics  show  to  the  end  of  September 
1804  a  decrease  of  139,732,000  marks  in  tlic  total  exports, 
compared  with  the  corresponding  figures  of  1893. — Ibid. 

The  Gexmam  (in --  I hdi  jibt. 

According  to  the  report  recently  submitted  to  their 
shareholders  by  the  managers  of  the  Stolberg  Glass  Works, 
180  I  ha-  rot  been  a  favourable  year  for  the  glass  industry 
in  Germany.  The  small  works  were  compelled  to  accept 
any  price,  they  could  get  in  order  to  find  an  outlet  for 
i  good-.      Ibis    led    to  such    a  drop  in  prices,  especially 

in  stoppered  bottles,  that  mosl   transactions  resulted  in  a 

rather  than  a  profit  to  the  makers.    The-  manufacture 

lUe  glasses   has  also  almost  ceased  t.,  be  profitable. 

tunately  the  exportation  of  common  glassware  to  the 

United  ,  which  was  temporarily  render*  i 

impossible  by  the  increase  of  Customs  duties,  has  again  been 

■..•    I         (  /"//.-    /  find    hi  in)  //    I 

.(in. if   Ni  i   Gkumam   Pharmaceutical  Factoby. 
According  to  the  Pharmaceut  whe Zeitung,  the  excellent 
financial    remits    which    have    attended    He     (.reparation    of 

*he  pbann  by  aniline  dje  works,  ha 


the  directors    of    the  well-known   Actien   Gesellschaft  fur 

Anilin-fabrikation  in  Berlin,  one  of  the  largest,  concerns  of 
this  class,  to  commence  the  manufacture  of  medicinal  pre- 
parations. When  the  decision  of  the  directors  became 
known,  the  shares  of  the  company  advanced  immediately. 
— Ibid. 

The  Mineral  Production  of  Austria. 

The  "  Oesterreichische  Zeitschrift  fur  Berg  und  Hiitten- 
wesen  "  gives  a  statement  of  the  mineral  production  of 
Austria  for  the  year  1893,  the  figures  being  taken  from  the 
returns  made  to  the  Ministry  of  the  Interior.  The  returns 
for  the  more  important  minerals  are  as  follows  :  Lignite, 
16,815,955  tons;  coal,  9,732,651  tons;  iron  ore,  I, Id1.), 112 
tons;  quicksilver  ore,  76,215  tons;  zinc  ore,  30,531  tons; 
graphite,  23,807  tons;  silver  ore,  18,018  tons  ;  and  alum 
and  vitriol  shale,  13,370  tons.  The  output  for  the  more 
important  metals  was  as  follows  :  Pig  iron  (foundry), 
555,062  tons;  pig  iron  (forge),  108,283  tons;  lead,  7,212 
tons;  zinc,  5,870  tons;  sulphuric  acid,  10,248  tons;  and 
silver,  37,344  kilograms.  It  is  stated  that  the  output  for 
most  of  the  metals  is  of  a  steady  nature.  The  increase  in 
iron  production  is,  however,  considerable,  and  indicates  a 
steady  growth.  The  gold  and  silver  output  was  almost 
entirely  from  Bohemia,  as  in  former  years.  The  quick- 
silver was  chiefly  from  the  famous  mines  of  Idria,  which 
supplied  87  per  cent,  of  the  total,  the  rest  coming  from 
St.  Anna  and  Littai.  The  copper  was  from  Bohemia, 
Salzburg,  and  the  Tyrol.  Nickel,  cobalt,  arsenic,  and 
chrome  ore  have  disappeared  from  the  list  of  the  products 
reported  in  former  years,  none  of  these  minerals  having 
been  produced  last  year. 

Decreased  Output  of  Kussian  Quicksilver. 

The  output  of  quicksilver  from  the  mines  owned  by- 
Messrs.  Auerbach  and  Co.,  in  the  consular  district  of 
Taganrog,  Russia,  during  1893,  was  60,713  tons  of  ore, 
producing  3,944  cwt.  of  quicksilver,  being  a  decease  of 
4,651  tons  (7- 1  per  cent.)  of  ore,  and  2,781  cwt.  (41-4  per 
cent.)  of  quicksilver.  The  large  falling-off  in  the  quick- 
silver produced  is  not  so  much  on  account  of  the  smaller 
quantity  of  ore  mined  as  because  the  ore  now  obtained  is  of 
inferior  quality,  and  contains  a  much  smaller  percentage  of 
mercury.  In  order  to  extend  their  operations,  the  company 
have  purchased  a  tiact  of  land,  of  about  1,350  acres,  from 
the  pea-ants  of  the  village  of  Nikitovka.— Chemist  and 
I)  r  it  j  gist. 

American  and  Scotch  Oil  Companies. 

Recently  the  representatives  of  the  Scotch  oil  companies 
met  in  conference  at  Glasgow  with  Mr.  Bedford,  of  the 
Standard  Oil  Company  of  America,  to  consider  the  renewal 
of  the  arrangement  made  between  the  two  rival  interests 
two  and  a  'naif  years  ago.  It  was  agreed  that  the  Standard 
Oil  Company  should  stop  sending  American  burning  oil  to 
Scotland,  and  as,  consequently,  the  chief  competition  with 
the  Scotch  companies  will  be  removed,  the  shares  of  these 
concerns  have  risen  considerably.  The  price  of  Scotch  solid 
paraffin  is  also  to  be  advanced  a  farthing  per  lb.,  which  will 
increase  the  revenue  of  the  Scotch  oil  companies  by  5o,ooo/. 
annually. — Ironmonger. 

South  Afbioam  Nitiiates. 
Dr.  Marloth'a   report   on  nitrate   prospects  at    Prieska, 

which     have   raised     BOme     interest    in    nitrate   circles,  refers 

merelp  to  his  researches  at  one  particular  farm— Doornberg- 

fontein.  The  three  localities  where  nitrates  l.ave  been 
discovered  ate  situated  in  the  mountains,  at  an  altitude  of 
8,000  to  4,000  feet.  Here  the  nitrate  occurs  under  over- 
hanging rocks,  or  in  caves,  tilling  Insures  or  im-i  nstating 
thi!  rocks.  In  most  instances  the  layers  arc  not  more 
than   |    inch    thick,    in    Some    places    caching    ',    inch.      The 

material  consists  mostly  of  nitre-bearing  lime,  but  is  found 

Occasionally  almost    pure,  containing   as   much   as   95 '5  pel 

Cent,  of  finely  crystallised  saltpetre.  Samples  of  soil  from 
the  D(  ighbouring  plains  were  also  found  to  all  contain  some 
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nitrate.  Dr.  Marloth  attributes  the  occurrence  of  the 
nitrates  to  tlio  accumulated  refuse  of  rock-rabbits. — Chemist 
ami  Druggist. 

Ai.izaiun  v.   Indigo. 

It  in  reported  that  the  Prussian  military  authorities  have 
decided  to  use  alizarin  in  future  instead  of  indigo  for  dyeing 
the  soldiers'  uniforms,  and  have  given  the  contract  for  the 
new  dye  to  the  Badische  Anilin  I'abrik  iu  Ludwigshafen. 
The  average  value  of  the  indigo  hitherto  employed  for  this 
purpose  was  50,000/.  a  year—  /bid. 


Use  of  Aluminium  in  Refining  Mktai.s. 

A  communication  to  the  Liege  Section  of  the  Association 
des  Ingenieurs  de  Liege,  by  M.  J.  Faucan,  engineer  at  the 
Ateliers  de  la  Meuse,  on  the  refining  of  metal*  by  aluminium, 
terminates  as  follows  : — The  use  of  aluminium  as  a  refining 
agent  does  not  dispense  with  the  usual  precautions,  it  being 
still  necessary  to  allow  the  metal  to  cool  properly  and  give 
off  its  gas  before  casting  ;  and,  while  pouring,  the  stream 
sbould  be  kept  continuous  and  central,  care  being  taken  to 
avoid  its  falling  too  quickly  so  as  to  make  large  runners. 
If  the  metal  be  subject  to  considerable  contraction,  the 
ingot-molds  must  be  protected  from  too  rapid  cooling  ;  and, 
if  depressions  be  produced  by  suction,  hot  metal  must  be 
immediately  poured  in  to  fill  them.  If  these  precautions  be 
observed,  the  following  results  may  reasonably  be  expected, 
viz. :  Suppression  of  the  use  of  silico-carbonated  iron  and  a 
diminution  in  that  of  ferro-manganese,  aluminium  playing 
tho  same  part  as  the  former  under  better  conditions  and 
restricting  that  of  the  latter  to  the  elimination  of  sulphur  ; 
in  making  nickel  steel,  great  homogeneity  of  the  product, 
aluminium  acting  violently  in  the  steel  and  nickel  bath,  and 
greatly  facilitating  a  union  which  is  not  otherwise  easy  ;  in 
making  iron  and  steel  castings  generally,  leaving  out  of  the 
question  red  shear  iron  (fer  metis),  in  which  aluminium 
plays  an  important  part ;  the  obtention  of  castings  very 
clean,  very  compact,  and  standing  as  well  hot  as  cold  ;  dense 
brass  castings,  easy  to  work  with  the  hammer  and  having 
an  electric  conductibility  more  than  double  that  of  ordinary 
castings  ;  and  lastly,  in  working  nickel,  all  the  advantages 
of  refining  with  magnesium,  but  obtained  more  econo- 
mically.— Engineering  and  Mining  Journal. 


Brick-Dust  Mortar. 
Chemical  Trade  Journal. 

The  use  of  brick-dust  mortar  as  a  substitute  for  hydraulic 
cement,  where  the  latter  cannot  be  obtained,  is  now 
recommended,  the  Southern  Architect  says,  on  the  best 
engineering  authority,  experiments  made  with  mixtures  of 
brick-dust  and  quicklime  showing  that  blocks  of  one-half 
inch  in  thickness,  after  immersion  in  water  for  four  months, 
bore  without  crushing,  crumbling,  or  splitting,  a  pressure 
of  1,500  lbs.  per  square  inch.  It  is  considered,  too,  that 
the  addition  of  even  as  small  a  proportion  as  one-tenth  as 
much  brick-dust  as  sand  to  ordinary  mortars  is  preventive 
of  the  disintegration  so  often  characterising  mortars  used 
in  the  masonry  of  public  works.  The  use  of  brick-dust 
mixed  with  lime  and  sand  is  said  to  be  generally  and 
successfully  practised  in  the  Spanish  dominions,  and  is 
stated  to  be  in  all  respects  superior  to  the  best  Rosendale 
hydraulic  cement  in  the  construction  of  culverts,  drains, 
tanks,  or  cisterns,  and  even  roofs,  whether  for  setting  flat 
tiles  or  for  making  the  usual  tropical  flat  roof.  The 
proportions  used  there  in  the  manufacture  are,  approxi- 
mately, one  of  brick-dust,  one  of  lime,  and  two  of  sand, 
mixed  together  dry  and  tempered  with  water  in  the  usual 
way  (see  also  this  Journal,  1892,  282). — Chemical  Trade 
Journal. 


BOARD   OF  TRADE  RETURNS. 


Summary  op  Imports. 


Articles. 

Month  ending  31st  January 

1894. 

1885. 

£ 
1, 72(5,970 

666,341 

2,752,121 

e 

1,i.D4,199 

600,583 

r,7C,876 

2,899,667 

Eio?   materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

88,468,613 

84768468 

Summary  op  Exports. 


Metals  (other  than  machinery)  .... 

Caomieala  and  medicines 

M  iscellaneous  articles 


£ 

2,077,815 

720,019 
2,068,539 


£ 

2,033,599 

662,0f,7 
2,220,621 


Total  value  of  all  exports. 


18,151,850 


18,224,2313 


Imports  of  Metals  for  Month  ending  3  1st  January. 


Articles. 

Quantities. 

Values. 

• 

1894. 

1895. 

1894. 

1895. 

Copper  :— 

Tons 

6,474 

7,588 

£ 

29.175 

£ 

78,382 

M 

6,457 

7,581 

160,512 

165,486 

Un wrought  .... 

M 

5,763 

5,305 

251,933 

222,823 

Iron  :— 
Ore. ............ 

n 

343,112 

289,029 

240,777 

189,521 

Bolt,  bar,  4c. ... 

.. 

2,683 

3,160 

21,096 

26,420 

Steel,  unwrought. . 

„ 

1,615 

701 

17,311 

8.673 

Lead,  pig  and  sheet 

M 

15,927 

13,321 

152,272 

126,678 

61,526 

49,73(5 

104,313 

83,782 

Lb. 

13,800 

45,000 

1,092 

3,850 

•  • 

•  • 

275,203 

231,361 

Cwt. 
Tons 
a1ue£ 

netals 

78,063 
3,308 

76,878 
4,701 

. . 

293,009 

54,109 

128,168 

243,622 

69,172 
154,429 

Other  articles  ...\ 

Total  value  of  i 

— 

1 

.  • 

1,726,970 

1,604,199 
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Imports  of  Oils  fob  Month  ending  31st  January. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

17,626 
1,942 

94,453 

14,130,526 

3,234 

1,343 

13,274 

•  • 

65,931 

1,096 

85,189 

17,349,778 

3,481- 

1,027 

28,911 

£ 

21,622 

69,239 

111,712 
269,151 
70,679 
22,946 
14,370 
85,623 

£ 

73,805 

38,832 

89,876 

269,657 
75,3  Hi 

Other  articles  . .  Value  £ 

15,690 
29,414 
81,256 

Total  value  of  oils  . . . 

•  • 

665,342 

676,876 

Imports  op    Raw    Material   for    Non-Texttle 
Industries  for  Month  ending  31st  January. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caout  chouc Cwt. 

Gum  :— 

Arabic „ 


Lac,  Ac 

Gutta-percha  . . . 

Hides,  raw : — 
Dry 

Wet 

Ivory 


Manure  r— 
Guano Tons 

Bones „ 

Nitrate  of  soda...        „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....        „ 

Bosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn „ 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 


3,631 

31,368 

1209 

7,083 
6,765 

30,962 

56,805 

663 

3,797 

6,280 

69,917 

89,917 

1380 

18,760 

21,715 
106,864 
1 80,867 

1,755 

123,752 
101319 

6,418 


5,529 

293,190 

32,760 

7,743 
9,836 

8,461 

31,578 
40,828 

908 

8,  i7:> 
5,128 

35,179 

75,274 

1,780 

16,301 

23,695 

7n,9i» 
128,312 

1,018 

8  1,(150 

01577 


Total  ralue  , 


£ 

7.406 

2  1.220 
312,031 

9,068 

37,475 
75,764 

74,8 18 

108,364 

23,298 

18,234 

8  (382 

!i|,005 
51,200 
91368 
12488 

68335 

106384 

21,135 
220,490 

1,057 

10l£80 
284324 

49.151 

u«;k 
821,206 


2,7.V2,I21 


£ 

10,015 

40,80  i 
105,231 

L'5,2  10 
52,589 
70,029 

78,090 
82,195 
39,146 

19,913 
21,010 
15,380 
63,487 

71,130 
17,366 

72,057 

120,0.!:; 

15,268 

157,638 

1,018 

242,188 
L96348 

10,171 
810,593 


Imports  of  Chemicals  and  Dykstcffs  for  Month 
ending  3  1st  January. 


Quantities. 

Val 

ues. 

Articles. 

1894. 

1895. 

1894. 

1895. 

£ 

£ 

6,898 

15,532 

5,682 

10,435 

Bark  (tanners',  &c.)    „ 

19,321 

15,131 

6,500 

5,183 

55,815 

29,990 

11,854 

5,860 

•  • 

•  • 

137,047 

85,797 

804 

279 

4,729 

1,808 

Cutch  and  gambier  Tons 

2,322 

2,978 

4S.216 

62,603 

Dyes  :— 

•  • 

•  • 

20,522 

31,318 

•  • 

•  • 

27,872 

21,972 

13,930 

13,190 

296,140 

22,152 

Nitrate  of  potash  .      „ 

16,281 

25,590 

15,458 

23,825 

1,836 

•  • 

3,201 

•  • 

24,822 

164,200 

37,093 

Other  articles. . .  Value  £ 

88,817 

Total  valucof  chemicals 

•  ■ 

•  • 

763,042 

600,583 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  January. 


2,699,657 


■UUa tb« tbove, drugi  lotto  value  of  62,433*.  were   Imported, 

as  aft  -'.  in  January  !89t. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

8,354 

71,905 

£ 
31,831 

£ 

30,587 

Copper  :— 

Unwrought 

22,117 

40,027 

49,503 

85,094 

27,416 

30,405 

75,517 

79337 

Mixed  metal ....     „ 

33,501 ; 

25.08S 

74,262 

53,044 

•  • 

• . 

149,436 

119,617 

•  ■ 

.. 

101,701 

97,593 

161, S01 

106,711 

1, 400,96:! 

1351,086 

3,441 

2.5  J  7 

41,456 

31,191 

Plated  wares. . .  Value  £ 

•  • 

•  ■ 

19338 

19,372 

Telegraph  wires         „ 

•  • 

•  • 

18,788 

35,193 

Tin Cwt. 

8308 
19,489 

•  • 

10378 

1 1.207 

35,212 

13,536 
00,292 

35,073 

9,298 

Other  articles  . .  Value  £ 

66,013 

•  • 

•• 

2,077,815 

2,088308 

II 


21" 


THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.         nv, ..  as  ires. 


Exports  of  Misckm  ankouh  Articles  for  Month 
ENDING    BlM    •!  itn   \uv. 


Articles. 


Quantities. 
1894. 


1895. 


Values. 


1891. 


1895. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Valued 

Earthenware  ...       „ 

Stoneware 

Glass:— 
Plate Sq.  Ft. 

Flint Cwt. 

Bottles » 

Other  kinds 

Leather : — 
Unwrought , 

"Wrought Valued 

Seedoil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 


000,700        360,400 


•  • 

•  • 

20,200 

1,913,800 

•  • 

•  • 

27,030 

24,593 

. » 

•  • 

. . 

•  • 

.. 

.. 

95,393 

89,463 

6,962 

7,208 

47,'.HD 

50,627 

8,948 

18,004 

10,171  11,320 

8,616  3,063 

1,629,3U0  2,091800 

■ .  .  • 

69,477  08,238 

3,702  !  4,272 

53.C24  44,925 


£ 

12,825 

60,059 
29,024 
91,715 
41,110 
106,107 
109,322 
10,623 

4,917 
15,229 
22,815 

7,799 

95,224 

21,239 

118,403 

58,911 

106,794 

114,800 

21,588 

53,734 


£ 

9,214 

104,733 
31,009 
96,727 
39.030 
141,903 
133,357 
12,866 

4,824 
17,090 
23,845 
12,669 

103,024 
23,130 
74,818 
74,402 
105,715 
108,695 
25,321 
48,562 


Total  value , 


I- 


! 


i 


2,008,539 


2,220,621 


Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  January. 


Quantities. 

Values. 

Articles. 

1894. 

1895. 

1894. 

1895. 

483,812 
94,307 

28,074 

500,505 
93,253 

27,728 

•  • 

•  • 

£ 
145,863 

37,736 
208,390 

80,112 
217,918 

£ 

120,368 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles ...       „ 

34,274 
203,069 

91,957 
212,999 

■  • 

•  • 

720,019 

662,667 

iflcmtblp  patent  list. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I. —GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 
918.  A.  T.  Clarkson  and  J.   15.  Spurge.     Improvements 
in  apparatus  for  regulating  the  flow  of  compressed  <;ases. 
January  15. 

1  U5.  C.  1'ratten.  Improvements  in  presses  suitable  for 
moulding  plastic  materials  and  subsequently  dividing  the 
same  into  blocks.     Complete  Specification.     January  21. 

1423.  F.  M.  Robertson,  W.  S.  Miller,  and  H.  S.  Eearon. 
Improvements  in  the  process  of  and  apparatus  for  evaporat- 
ing or  drying.     January  22. 

1619.  W.  L.  Wise.— From  K.  Schlatter  and  L.  Herms- 
dorf,  Germany.  Improvements  in  or  relating  to  vacuum 
drying  apparatus.     January  23. 

1807.  E.  Gearing.  Improvements  in  furnaces  for  pro- 
ducing carbide  of  calcium  and  the  like.     January  25. 

188!).  S.  Taylor.  Improvements  in  appliances  for  use 
with  crucibles  or  melting  pots  during  the  melting  of  metals 
and  metallic  alloys  in  the  said  crucibles  or  pots.  Complete 
Specification.     January  26. 

1956.  D.  P.  F.  Cardozo.  Improvements  in  evaporating 
apparatus.  Complete  Specification.  Filed  January  28. 
Date  applied  for  26th  September  1894,  being  date  of 
application  in  United  States. 

2287.  W.  T.  Griffin,  J.  Lewis,  and  G.  H.  Llewellyn.  See 
Class  VIII. 

2424.  A  A.  Robin.  Differential  low-pressure  still  for 
the  distillation  of  volatile  and  inflammable  compounds. 
February  4. 

2437.  D.  B.  Morison.  Improvements  in  apparatus  for 
generating  gas,  such  as  acetylene.     February  4. 

2  1 52.  J.  Klein.  Improvements  in  or  relating  to  graduat- 
ing or  cooling  apparatus  and  processes.     February  4. 

2485.  J.Patterson.  Improved  apparatus  for  utilising  the 
waste  heat  of  furnace  gases.     February  5. 

2540.  E.  J.  O'Brien.  Improvements  in  apparatus  for 
separating  fluids  from  solids.  Complete  Specification. 
February  5. 

2717.  F.  E.  Giitcke.  An  improved  method  of  an  appara- 
tus for  counteracting,  deflecting,  and  distributing  gases  and 
flames  in  chemical  works,  furnaces,  or  the  like.  February  7. 

2722.  F.  H.  Eydman.  Improved  filtering  process  and 
apparatus.     February  7. 

2  723.  F,  H.  Eydman.  Improvements  in  apparatus  for 
heating,  evaporating,  distilling,  and  condensing.  Fe- 
bruary 7. 

2824.  S.  M.  Lillie.  Improvements  in  methods  and  appa- 
ratus for  the  continuous  concentration  of  liquids.  Fe- 
bruary 8. 

2929.  G.  Lake.  Improvement  in  overflow  vessels  for  the 
circulation,  concentration,  and  distillation  of  liquids. 
February  1 1. 

2946.  E.  L.  Pease  and  Ashmore,  Benson,  Pease,  and  Co., 
Lim.  An  improved  retort  for  chemical  processes.  Fe- 
bruary 11. 

3118.  J.  Foster.  Improvements  in  or  relating  to  evapo- 
rating apparatus.     February  13. 
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Complete  Specifications  Accepted.* 

1894. 

2085.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Condensers. 
January  30. 

2915.  I).  Wickham.  Apparatus  for  measuring  still  or 
gaseous  liquids.     February  13. 

4522.  B.  Andrew.     See  Class  XII. 

5119.  D.  Drummond.  Method  and  apparatus  for  ex- 
pressing sap  or  juice  from  fibrous  canes,  &c.     January  23. 

6176.  J.  E.  Tolson  and  G.  Tolson.  Automatical  hydro- 
extractor.     February  6. 

6462.  K.  C.  Edmunds.  Compound  for  freezing  or  chill- 
ing.    January  23. 

7388.  E.  G.  .Scott.    Evaporating  apparatus.    February  20. 

15,885.  J.  C.  S.  McLay.  Non-heat-conducting  materials. 
February  6. 


10.  W.   Brothers, 
bruary  13. 


1895. 
The    softening  of  hard  water. 


Fe- 


ll.—FUEL,  GAS,  and  LIGHT. 

Applications. 

940.  B.  H.  Thwaite.  Improved  process  for  generating 
oil-enriched  and  luminous  water-gas,  and  in  apparatus  there- 
for.    January  15. 

950.  II.  Weyraersch.  The  manufacture  and  production 
of  a  new  material  for  use  in  obtaining  oxygen  from  atmo- 
spheric air.     January  15. 

988.  J.  M.  Busby.  Improvements  in  water-gas  appa- 
ratus.    Complete  Specification.     January  15. 

1067.  T.  Kowan.  Improvements  in  apparatus  appertain- 
ing to  gas  lighting.     January  1  6. 

1281.  W.  J.  C.  Nicholson.  Easy  method  of  ensuring  to 
hydrocarbons,  especially  earth  and  rock  petroleum  oils,  a 
flashing  point  exceeding  212  degrees  Fahrenheit.  Janu- 
ary 19. 

1334.  J.  A.  Macmeiken.  Improvements  in  apparatus  for 
the  manufacture  of  artificial  fuel.     January  19. 

1420.  H.  T.  Stevenson.  Improvements  in  the  manu- 
facture and  production  of  fire-lighters.     January  21. 

1487.  A.  G.  Glasgow.  Improvements  in  apparatus  for 
the  manufacture  of  water-gas.  Complete  Specification. 
January  22. 

i.  P.  Heusler.  Process  for  the  purification  and  de- 
sulphurisation  of  tar  oils  and  petroleum  for  the  production 
of  pure  burning  and  lubricating  oils  therefrom.     January  23. 

1616.  P.  (  .   Tennant   and  J.    E.   Hall.      Improvements 
relating  to  the  carburetring  and  enriebing  of  coal  and  other 
ad  to  apparatus  therefor.     January  23. 

1847.  A.  B.  feadon  and  .1.  Richardson.  Improvements 
in  the  manufacture  of  briquettes  or  blocks  of  conijii — .  '1 
fuel.     .January  26. 

1953.  L.  M.  Baffler.  Improvements  in  carbnrettiog  air 
and  .  January  28. 

1961.  A.  -J.  Moult. — From  G.  Cabrie',  France.     Improve- 
ii  carburrettors.      Complete  Specification.    Janu- 
ary 

2017.  C.  W.  Pinkney.  Improvements  in  apparatus  for 
furnace*   for   producing    jras  from   carbonaceous    matter. 

January 

■  V.  8.  Cripps.  Improvements  in  valves  for  use  in 
connection  with  purifiers  employed  In  gasworks.  .Janu- 
ary 


•  S*c  Hots  (')  on  previous  page. 


2180,  W.  Ewing  and  J.  Meikle.  Improvements  in 
apparatus  for  earburetting  illuminating  {(as.     .January  81. 

2213.  J.  C.  Richardson.  Improvements  in  the  production 
of  oxygen  or  hydrogen  gas.     January  31. 

2224.  J.  Moeller.  An  improvement  in  illuminant 
appliances  for  incandescence  gas  lights.     January  31. 

2437.  D.  B.  Morison.     See  Class  I. 

2732.  ().  Kroll.  Improvements  in  or  relating  to  the 
manufacture  of  refractory  bodies  for  use  in  gas  and  other 
burners.     February  7. 

2838.  A.  Friedeberg.  An  improved  method  and  appara- 
tus for  the  production  of  illuminating  gas.     February  8. 

2897.  S.  Butler.  Improvements  in  the  manufacture  of 
patent  fuel.     February  9. 

3056.  C.  Jousset  and  F.  O'C.  Prince.  A  new  gas. 
February  12. 

3089.  A.  C.  Humphreys  and  A.  G.  Glasgow.  An  improved 
method  or  process  of  earburetting  water-gas  and  apparatus 
therefor.     Complete  Specification.     February  12. 

3333.  F.  O'C.  Prince.  Improvements  in  apparatus  for 
producing  and  regulating  the  outflow  of  gas  produced  from 
a  mixture  of  ingredients.     Februan-  15. 

3354.  P,  Brentiui.  New  or  improved  process  and 
apparatus  for  the  manufacture  of  gas  for  lighting  and 
heating  purposes.     February  1.3. 

3393.  W.  Knowles.  Improvements  in  the  composition 
and  manufacture  of  artificial  fuel.     February  16. 

3424.  D.  Hancock,  J.  B.  Craig,  and  A.  H.  Hancock. 
Improvements  in  incandescent  carburetted  air  or  gas 
lighting  and  apparatus  therefor  or  connected  therewith. 
February  16. 

3425.  D.  Hancock,  J.  B.  Craig,  and  A.  H.  Hancock. 
Improvements  in  earburetting  apparatus.     February  16. 


Complete  Specifications  Accepted. 

1894. 

1190.  F.  McNamee.  Method  and  apparatus  for  drying 
peat  for  fuel,  litter,  &c.     January  30. 

3018.  A.  Farinetti.  Automatic  apparatus  for  producing 
gas.     February  13. 

3078.  J.  Jameson.  Appliance  for  increasing  and  regulat- 
ing the  pressure  of  gas  in  houses,  &c.     January  30. 

4053.  .1.  Laing.  Manufacture  of  i^as  from  mineral  and 
other  oils  and  tars,  and  apparatus  thru  lor.      February  13. 

4506.  K.  Dunlop.  Treating  and  utilising  certain  gases 
from  the  carbonisation  of  coal.     January  30. 

5540.  G.  Wilton.  Method  and  apparatus  for  carboni- 
sation of  coal.     February  20. 

7772.  (',  s.  Cory  and  C.  Cory.  Manufacture  of  artificial 
fuel.     February  18. 

8098.  L.  Dardel  and  II.  Becoulet.  Solid  combustible,  and 
manufacture  of  Bame.     February  20. 

21,658.  J.  J.  Adkins.    See  Class  \\  II. 

24,620.  C.  W.  Claybourne.  Method  and  apparatus  for 
burning  coal-dust  or  other  granulated  or  powdered  fuel. 
January  23. 

24,624.  .1.  L.  Hastings  and  ('.  I).  Hank.  Method  and 
apparatus  for  manufacturing  gas.    January  80, 

101.    1,    siaulier.      Production    of    peal    briquettes. 

January  80. 
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III.— DESTRUCTIVE  DISTILLATION,  TAI1 
PRODUCTS,  Etc. 

Application. 

'j  188.  R.  V.  Horsfall.  Improvement  in  plant  for  distill- 
ing, cracking,  or  gasifying  oils,  tars,  or  any  liquid  hydro- 
carbons.    January  31. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

1002.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  azo  dye?,  and  in  the  production  of  black  shades  on 
cotton  or  other  vegetable  fibre,  or  on  silk  and  the  like. 
January  15. 

1352.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  basic  colouring  matters.     January  19. 

13S8.  H.  H.  Lake.— From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  and  re- 
lating to  the  manufacture  of  colouring  matters.     January  21. 

1302.  O.  Imra}'. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  alpha- 
amido-alizarine  sulphonic  acid.     January  21. 

1414.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  colouring  matters.     January  21. 

1525.  F.  O.  Dagnall.  Improvements  in  the  manufacture 
of  ink.    January  22. 

1941.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  indigo- 
blue  colouring  matters.     January  28. 

1963.  G.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  and  production  of  para- 
amido-benzyl-aleohol  and  homologues,  and  analogues 
thereof  and  derivatives  therefrom.     January  28. 

2041.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  colouring  matters.     January  29. 

9387.  A.  M.  Clark. — From  P.  Becker,  Russia.  Im- 
provements in  the  manufacture  of  diazo-dyestuffs. 
February  2. 

2504.  Read,  Holliday,  and  Sons,  and  R.  Holliday. 
Improvements  in  the  production  of  new  blue  colouring 
matters  for  dyeing  and  printing.     February  5. 

2900.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     February  9. 

3414.  J.  Imray. — From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis. 
Manufacture  of  the  colouring  matters  termed  thio-catechines. 
February  16. 

3415.  J.  Imraj\ — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.    Manufacture  of  azo  dyes.    February  16. 

3416.  J.  Imray. — From  The  Actien  Gesellschaft  fiir 
An'lin  Fabrikation.  Manufacture  of  azo-dyes.   February  16. 


Complete  Specifications  Accepted. 
1894. 

3842.  C.  D.  Abel. — From  the  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  new  bases  and  their 
sulpho-acids.     January  30. 

4460.  O.  Imray. — From  The  Society  of  Chemical  Indus- 
try, Basle.  Manufacture  of  poly-azo  colouring  matters. 
January  23. 


.">lt  I.  ( ).  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  dry  alizarine. 
January  28. 

5636.  II.  10.  Newton.— From  The  Farbenfabriken  vor- 
mals !•".  Bayer  and  Co.  Tin-  manufacture  of*  poly-azo 
dyestufTs.      Jauuary  2:i. 

5709.  C.  I).  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  new  colouring  matters. 
January  23. 

5711.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals Bayer  and  Co.  Manufacture  of  colouring  matters  ami 
materials  therefor.     January  23. 

5853.  Mrooke,  Simpson,  and  Spiller,  Lim.,  and  A.  G. 
Green.  A  new  direct-dyeing  yellow  colour  for  cotton,  and 
process  for  its  manufacture.     January  30. 

7044.  C.  I).  Abel.  — From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  colouring  matters  of 
the  induline  series.     February  6. 

8381.  C.  I).  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  a  new  naphthyleue- 
diamine  mono-sulpho  acid,  and  of  colouring  matters  derived 
therefrom.     February  20. 

8564.  J.  Y.  Johuson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Production  of  new  azo-colouring  matters. 
February  6. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

941.  K.  II.  E.  Balatsch  and  A.  Rayer.  Improve! 
process  for  removing  pitch,  tar,  and  other  coloured  impurities 
from  finished  or  partially  finished  fabrics.  Complete 
Specification.     January  15. 

1362.  F.  Barraclough.  An  improvement  in  the  milliirg 
or  f idling  of  woollen  cloth.     January  21. 

1380.  F.  W.  Oliver.  Improvement  in  waterproofing 
thread.     January  21. 

1518.  F.  Girard.  Improvements  in  waterproofing  paper 
and  other  fabrics  and  apparatus  therefor.     January  22. 

1618.  W.  L.  Wise.— From  K.  Schlatter  and  L.  Hermsdorf, 
Germany.  Improvements  in  the  treatment  of  cotton  yarn 
whilst  in  the  form  of  cops,  bobbins,  and  the  like. 
January  23. 

2711.  R.  Aitken.  Treatment  of  animal  fibres  and  mixed 
animal  and  vegetable  fibres.     February  7. 

2778.  J.  H.  Dawson.  The  conditioning  of  warps  in 
process  of  manufacture.     February  8. 

3041.  K.  T.  Sutherland  and  G.  Esdaile.  An  improved 
method  of  degumming  or  separating  the  filaments  of  stalk 
fibres.     February  12. 


Complete  Specifications  Accepted. 

1894. 

1218.  II.  II.  Boyle.     Machinery  for  decorticating  fibrous 
grasses,  &c.     January  30. 

4697.  A.    Zimmermann.  —  From    J.    Holfert.     Treating 
tissues,  fibres,  paper,  &c.     January  23. 

7093.  J.  Hargreaves.     Manufacture  of  ornamental  woven 
fabrics.     February  13. 

22,595.  W.  P.   Thompson.— From   J.   F.  Kerr.     Method 
for  softening  vegetable  fibres.     February  13. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

1691.  G.  Markus,  and  M.  Baender,  and  F.  Sicker. 
Improvements  in  or  relating  t'>  processes  and  apparatus  for 
printing  yarns  in  skeins.     January  24. 

2614.  W.  J.  S.  Grawitz.  Improvements  in  dyeing  or 
printing  fibres  black  or  shades  approaching  thereto  with 
aniline,  its  homologues  or  derivatives.  February  6.  Date 
applied  for  July  9,  1894. 

2676.  T.  Pickles.  Improvements  in  the  printing  of 
cotton  or  linen  warps  or  warp  yarns,  in  connection  with 
-izing  or  other  treatment  thereof,  for  weaving  purposes. 
February  7. 

2716.  J.  Ribbert.  Process  for  the  production  of  coloured 
designs  on  an  anilin  black  ground.     February  7. 

2764.  T.  Pickles.  Improvements  in  the  dyeing  of  cotton 
or  linen  warps  or  warp  yarns,  in  connection  with  sizing  or 
like  treatment  thereof  for  weaving  purposes.     February  8. 

2860.  C.  E.  Middleton,  F.  P.  Middleton,  and  A.  T. 
Middleton.  Improvements  in  dyeing  apparatus.  Fe- 
bruary 9. 

3123.  L.  CTesswell.  Improvements  in  dyeing  or 
colouring  asbestos  cloth  or  fabrics.     February  13. 

3184.  W.  Mather.  Apparatus  for  subjecting  fabrics  cr 
yams  to  the  action  of  air,  or  other  pas,  steam,  water, 
or  other  liquids  for  effecting  washing,  bleaching,  dyeing, 
or  other  like  operations.     February  13. 


Complete  Specifications  Accepted. 
1894. 
Method    for   dyeing    warp    on 


the 


5186.  G.  Keighley. 
beam.     February  13. 

C0.'j4.  H.  Lange  and  B.  Romberg.  Methods  and  appa- 
ratus for  bleaching,  mordanting,  dyeing,  steaming,  &c. 
February  6. 

6521.  I!.  Cawthorn  and  J.  P.  Cornett.  Apparatus  for 
breaking  and  bleaching  fibrous  materials.     February  13. 

7133.  W.  McXaught.  Machinery  for  scouring  and 
washing  wool,  6cc.     February  13. 

7185.  A.  Blanchou  and  A.  AUegret.  Printing  indigo  on 
■fabric  and  yarn.     February  13. 

2.j,128.  L.  Weldon.     Dyeing-machines.     February  6. 

189.}. 

119.  L.  Frotscht-r.  Apparatus  for  treating  fibrous 
materials  with  dyeing,  bleaching,  and  other  liquids. 
i         lary  13. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

. 

Z.  J.  J.  Hood.      Impr  in   the  manufacture   of 

gold  solvent*.     January  I  J. 

'j'j'.',.  A.  Goldberg  and   W.  Siepennann.     An  improved 
proceM  for  the  preparation  of  lulpho-cyanides,    January  15. 
994,   i  ■•.     Improved  process  for  the  manufacture 

<if ,  !.    January  1 5. 

I  .  Benker.     Improvements  in  the  manufacturi 
January  17. 
l",il    I*.  B.  Morison.     [mprovementi  in  tfae  manufacture 
de   <A    calcium   and    apparatus   for   the   purpo 

II.  Br<  ■.-. .  r.     [mprovi  menti  r<  lating  to  the  utilisa- 
'.iii  chlorinalion-rof sted   ores  oi    tailinj 

iry  )  '.i 


1360.  J.  Enright.    Improvement:,  in  the  manufacture  of 
sulphurous  anhydride  and  its  derivatives.    Januarj  21. 
1419.  J.  L.  Kessler.     Improvements  in  the  manufacture, 

treatment,  or  purification  and  production  of  salts  or  com- 
pounds of  alumina.     January  21. 

157.').  T.  G.  Webb.  Improvements  in  the  method  of  and 
apparatus  for  concentrating  sulphuric  acid  and  other  liquids. 
January  23. 

1967.  C.  II.  Huntley.  Improvements  in  recovering  gaits 
or  salines  from  solutions.  ■  Complete  Specification. 
January  28. 

2191.  P.  Duggan.  An  improved  satnrator  for  the 
manufacture  of  sulphate  of  ammonia  frjm  gas  amnioniacal 
liquor.     January  31. 

2361.  E.  Fidler.     Improvements  in  the  manufacture  of 

bleaching  powder.     February  2. 

2466.  W.  Garroway.  Improvements  in  the  manufacture 
of  sulphuric,  nitric,  and  nitrous  acid,  and  of  sulphate  of 
soda  and  oxide  of  iron.     February  5. 

2623.  T.  Twynam  and  F.  E.  Matthews.  Improvements 
in  the  recovery  of  ammonia  from  sewage  effluent  and  other 
weak  ammoniacal  liquors.     February  6. 

2660.  A.  F.  Morgans.  Improvements  in  the  production 
of  cyanogen  compounds.     February  6. 

2670.  T.  Twynam.  Improvements  in  the  utilisation  of 
felspar  and  other  insoluble  silicates  containing  potash,  and 
in  the  manufacture  of  fertilisers.     February  7. 

269i).  W.Donald.  Improved  process  of  treating  chlorides 
for  the  production  of  chlorine  and  alkalis  and  the  recovery 
of  by-products.     February  7. 

2K20.  L.  M.  Bullier.  Process  for  the  manufacture  of 
carbides  or  acetylides  of  the  earth  metals  and  alkali  earth 
metals  and  of  the  oxides  or  salts  of  these  metals. 
February  8. 

2840.  F.  L.  Teed.  Improvements  in  the  manufacture  of 
cyanides.     February  8. 

288!.  O.  Jaeck.  Process  for  the  production  of  cyanide 
and  ferrocyanide  compounds  of  the  alkalis  and  alkaline 
earths.     February  9. 

2894.  B.  W.  Hill.  Improvements  in  the  production  of 
zinc  chloride  and  in  the  generation  of  electricity.  Fe- 
bruary 9. 

29  13.  M.  N.  d'Andria.  Improvements  in  and  relating  to 
the  manufacture  of  magnesium  sulphate.     February  11. 

3227.   C.  P.  Shrewsbury,  F.  L.  Marshall,  and  J.  Cooper. 
I        38  X. 

Complete  Specifications  Accepted. 
1894. 

1  142.  G.   8.   Johnson.      A    new  compound   <>f   sodium 

sulphite.     January  23. 

2060.  II.  II.  Lake.— From  J.  B.  Tibhits.  Manufacture 
of  lead  salts.     February  6. 

.'.  S.  '/..  de  Ferranti  and  J.  II.  Noad.  Manufacture 
of  oxide-  of  lead  and  apparatus  therefor.     February  20. 

A.  !•'.  Hetherington  and  E.  K.  Muspratt.  .Manu- 
facture of  ferrocyanide  of  potassium  or  of  sodium  from 
sulphocyanide.     January  30. 

j  A.  B.  Hetherington,  !■'.  Hurter,  and  F.  K.  Muspratt. 
Manufacture  of  cyanide  of  Bodium  or  of  potassium  from 
their  ferrocyanides.     January  30. 

7636.  A.  Shearer  and  R.  K.  Clapp.  Manufacture  of 
phosphorus  and  compounds  thereof.     February  20. 

14,520.  W.  K.  Maxfield.— From  \V.  Dieterle  and  I.. 
Rohrmann.     Process  and  apparatus  for  distilling  and  oon- 

dl  n-ing  nitric  acid .  tar,  and  Other  liquids.      Jai  uai  v  30, 

19,684.  V.  I.  IT.  m  From  The  U.S.  Smokeless  Powder 
I  Preparation  of  ammonium  cbromates  an  I  ol  explosive 
compounds.     February  13. 

25,073.  I.'.<».  Lorcnz.     Production  of  hydrochloric  acid 

from    chlorine    and    of     liydrobroinic    acid     from    bromine. 
January  30. 
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VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

842.  J.  Slu-ruin.  An  improved  ((instruction  of  oven  for 
the  firing  of  pottery,  tiles,  or  the  like.     January  1  I. 

1221.  W.  Smith.  An  improvement  in  or  pertaining  to 
the  "salt-glazing"  of  earthenware,   stoneware,   and   other 

fictile  articles       January  18. 

1645.  J.  A.  Fleming  ami    E.  Woollam.      A   rectangular 

oven  or  kiln  for  firing  clay  goods  in  any  stage  of  manufac- 
ture, or  other  materials.     January  24. 

217").  A.  Sherwin  and  C.  W.  Cobden.  A  novel  or  im- 
proved compound  for  use  in  the  process  of  decorating  or 
ornamenting  ceramic  ware.     January  31. 

2176.  W.  Wade.  A  new  process  for  the  floral  decora- 
tion of  pottery.     January  31. 

2201.  J.  W.  s.  Holt,  S.  Hargreaves,  and  J.  Davies.  Im- 
provements in  or  relating  to  the  manufacture  of  crucibles, 
fireclay,  refractory  and  non-conducting  bricks  and  blocks, 
furnace  linings,  or  the  like.     January  31. 

2287.  W.  T.  Griffin,  J.  Lewis,  and  G.  H.  Llewellyn. 
Improvements  in  kilns  or  ovens  for  firing  or  baking  porce- 
lain, earthenware,  and  other  descriptions  of  pottery  and 
clay  goods,  and  for  calcining  purposes.     February  1. 

2559.  M.  F.  Xorris.  Artificial  stained  or  painted  glass 
in  imitation  of  leaded,  stained,  or  inlaid  marbled  glass  for 
all  domestic  purposes.     February  5. 

2811.  A.  Leroy.  Application  of  spun  glass  in  the 
manufacture  of  woven  fabrics.  February  8.  Date  applied 
for  October  1,  1894. 

2936.  C.  Billington,  jun.  Method  of  preparing  prints  or 
transfers  for  use  in  decorating  ceramic  ware.     February  11. 


Complete  Specifications  Accepted. 

1894. 

22,834.  La  Soc.  Anon,  des  Matieres  Manuf.  des  Glaces 
et  Produits  Chim.  de  St.  Gobain.  Manufacture  of  a  new 
vitrified  material.     January  30. 

25,067.  C.  E.  Blue,  jun.  Moulds  for  the  manufacture  of 
glassware.     January  30. 


Complete  Specifications  Accepted. 
1894. 
J.   A.  Kulrncwein.     Manufacture  of  asbestos   cement, 
and  of  coverings,  iVc.  therefrom.     January  30. 
6002.  W.  F.  F.  Bevis.     Building  blocks.     February  L3. 

190  17.    W.    Owen.       Manufacture    of    artificial    stone. 
February  20. 

25,177.  C    L.  Ltiders   and   G.  ('.  M.  Lfiders.       (,'emeat 
tiles.     February  6. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

1089.  A.  Hesme.  Improved  method  of  and  apparatus  for 
impregnating  wood  with  liquids  for  the  preservation, 
hardening,  and  dyeing  thereof.     January  16. 

1092.  C.  Major.  Improvements  in  and  connected  with 
fire-proof  and  ventilating  floors.     January  16. 

1167.  C.  M.  Biix.  Improvements  relating  to  the  manu- 
facture of  artificial  stone.     January  17. 

1256.  R.  W.  Hitchins.  Improved  machinery  for  the 
production  of  slabs  of  plaster,  cement,  or  composition. 
January  18. 

1958.  F.  Turner.  Improvements  in  the  manufacture  of 
cement.     January  28. 

1960.  C.  Major.  Improvements  in  and  connected  with 
fire-proof  acd  ventilating  floors.     January  28. 

2710.  R.  Aitkeu.  Treatment  of  wood  with  a  view  to 
preserving  and  colouring  the  same.     February  7. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

882.  J.  J.  Hood.     See  Class  VII. 

952.  B.  P.  Stockman.  Improvements  in  the  process  oi 
producing  malleable  iron  and  steel  from  phosphoric  and! 
other  pig-iron  or  ores.     January  15. 

967.  J.  G.  Lorrain. — From  E.  C.  Broadwell,  United 
States.  A  new  or  improved  method  of  and  composition  for 
soldering  aluminium.     January  15. 

1148.  II.  R.  Angel  and  J.  Armstrong.  Method  of 
abstracting  gold,  silver,  and  antimony  from  their  ores  and 
apparatus  therefor.     January  17. 

1155.  C.  D.  Abel.— From  M.  M.  Rotten,  Germany. 
Manufacture  of  alloys  of  iron  with  other  metals. 
January  17. 

1333.  A.  Zimmermann. —  From  A.  Schmidt,  Germany. 
Improvements  in  solvents  for  gold  and  silver  and  in  the 
extraction  of  those  metals.     January  19. 

1514.  J.  Y.  Johnson. — From  L.  Pelatan,  France,  and 
F.  Clerici,  Italy.  Process  of  and  apparatus  for  treating 
and  desulphurising  ores.     January  22. 

1523.  E.  Peipers.  Improvements  in  the  production  of 
chilled  metal  castings.     January  22. 

1592.  A.  de  Courcy  Scott.  An  improved  method  of 
washing  crushed  ore  and  of  applying  thereto  solvent 
liquids  for  the  extraction  therefrom  of  gold  or  silver. 
January  23. 

1823.  E.  H.  Saniter.  Improvements  in  or  relating  to 
the  purification  of  iron  or  steel.     January  26. 

1828.  J.  Miles.  Improved  method  of  extracting  metals 
and  metallic  products  from  ironstone  or  argillaceous  iron- 
stone, from  coal  and  its  products,  burnt  or  unburnt. 
January  26. 

1889.  S.  Taylor.     See  Class  I. 

2083.  J.  B.  Torres.  Improvements  in  the  manufacture 
of  alloys.     January  30. 

2114.  A.  de  Courcy  Scott.  An  improvement  in  the 
process  of  extracting  gold  from  crushed  ore  by  means  of 
solutions  of  cyanide  of  potassium.     January  30. 

2278.  W.  Kaufmann.  Process  for  the  production  of 
metals  and  metallic  alloys  containing  carbon  and  silicon. 
February  1. 

2313.  W.Mills.  Manufacturing  the  monoxide  of  alumi- 
nium.    February  2. 

2  493.  J.  Y.  Johnson. — From  L.  Pelatan  and  F.  Clerici. 
Improvements  in  treating  ores  or  other  substances  or  liquors- 
containing  gold  or  silver  or  both,  and  apparatus  therefor. 
February  5. 

2538.  G.  Robson  and  S.  Crowder.  Improvements  in  ths 
treatment  of  finely-divided  substances,  such  as  crushed 
ores,  slime,  tailings,  and  the  like,  for  the  separation  and 
recovery  of  metals  and  metallic  compounds  therefrom. 
February  5. 

2729.  IT.  L.  Sulman.  Improvements  in  or  relating  to 
apparatus  employed  in  the  recovery  of  precious  metals  from 
their  solutions.     February  7. 
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2730.  H.  L.  Salman.    Improvement*  in  or  relating  to  the 

precipitation  of  precious  metals  from  their  solutions. 
February  7. 

2804.  O.  Imray. — From  L.Diehl.  Metallic  mixtures  and 
alloys  for  effecting  electro-chemical  decompositions.  Fe- 
bruary 8. 

2812.  A.  E.  Morgans.  Improvements  in  the  treatment 
of  ores  containing  precious  metals.     February  8. 

SJ8  U.  Canon  Company  and  C.  A.  Fuge.  Improvements 
in  enamelling  iron  and  steel.     February  9. 

2846.  J.  P.  Torres.  Improvements  in  extracting  gold 
and  silver  from  ores  and  the  like.     February  9. 

2935.  T.  J.  Smith  and  A.  Markham.  Aluminium  lining. 
February  11. 

3073.  H.  Moissan.  Manufacture  or  production  of  titanium 
and  alloys  thereof.     February  12. 

3168.  J.  S.  MacArthur.  Improvements  in  obtaining  gold 
and  silver  from  ores  or  like  compounds.     February  13. 

3227.  C.  P.  Shrewsbury,  F.  L.  Marshall,  and  J.  Cooper. 
Improvements  in  the  method  of  and  apparatus  for  obtaining 
sulphate  of  lead  and  galena.     February  14. 

3294.  R.  Wilson  and  J.  C.  Long.  An  improved  steel- 
melting  or  steel-converting  furnace,  more  particularly 
adapted  for  light  weights.     February  15. 

3371.  W.  Hutchinson  and  T.  Twynam.  Improvements 
in  the  manufacture  of  fertilisers  and  in  the  manufacture  of 
steel.     February  16. 


Comtlete  Specifications  Accepted. 

1894. 

3228.  J.  W.  Swan.  Method  and  apparatus  for  desilver- 
ising  lead.     February  13. 

5379.  W.D.Allen.  Furnace  for  treating  ingots,  blooms, 
or  billets  of  iron  or  steel.     January  30. 

5831.  A.  E.  Hetherington,  F.  Hurter,  and  E.  K.  Mus- 
pratt.  Method  and  apparatus  for  production  of  alloys  of 
-odium  or  potassium  with  lead.     January  23. 

5934.  W.  Perkins.  Means  for  extracting  metals  from 
their  ores.     February  20. 

7380.  S.  Taylor.  Solder  for  aluminium  and  its  alloys. 
February  13. 

8105.  H.L.Salman.     Treatment  of  ores.     February  20. 

22,415.  P.  Inch.  Improved  composition  of  metals. 
January  23. 

24,535.  M.  M.  Marcus,  G.  Puffier,  E.  Marcellot,  and 
G.  Dordespiane.  Manufacture  of  ferro-zinc  alloys  with  or 
without  other  rnetals.     January  23. 

24,509.  \V.  Fairweather. — From  the  Thomson  Electric 
Welding  Co.  Producing  locally  annealed  steel  and  other 
metal  plates,  and  apparatus  therefor.     February  6. 


Improvements  in  galvanic  batteries. 


XI.— ELECTRO-CHEMISTRY-  and  ELECTRO- 
METALLURGY. 

Al-PLICATIONH. 

It.    \V.    Hill.     Production    of   liquid    ammonia    by 
electricity.     January  1  1. 

1117.  P.  McL.  McDonald  and  A.  McDonald.    Improve- 
ment* in  electric  batteru  -.     January  17. 

lift).   If.  Levetus,  l..  M .  Levetus,  W.  Bowbotham,  and 
[mproremei  olations  for  use  in  primary 

Janaarj 

11*1     II     1/  If,    f/vctiiM,    W.  Jiowbotliam,  and 

(     I  Improvement!  tn  lorations  for  bm  in  primary 

January  18. 


1385.   H.  Tipping. 
January  21 . 

1446.  C.  B.  Schoenmehl  and  C.  M.  Piatt.  Improve- 
ments in  galvanic  batteries.  Complete  Specification, 
January  22. 

1676.  T.  B.Marchant  and  J.  Woolley.  Improvements  in 
electrical  storage  batteries.     January  2  I. 

1731.  C.  A.  Fame  and  F.  King.  Improvements  in 
secondary  batteries.     January  24. 

2133.  J.  Pogneaux.  Improvements  in  or  relating  to 
electric  batteries.     January  30. 

2288.  D.  G.  Fitz-Gcrald.  Improvements  in  voltaic 
batteries.     February  1. 

2394.  H.  Levetus,  F.  M.  Levetus,  and  \V.  Por.botham. 
Improvements  in  primary  batteries.     February  4. 

2816.  F.  King.  Improvements  in  secondary  batteries. 
February  8. 

2827.  C.  L.  Charlopin,  V.  M.  Comely,  and  L.  C.  H. 
Dautelf.     Improvements  in  primary  batteries.     February  8. 

2883.  A.  Lesquoy.  A  new  or  improved  process  to  render 
the  liquid  of  primary  or  secondary  batteries  motionless. 
February  9. 

2965.  A.  F.  P.  Gomess.  An  improved  process  for  the 
electro-deposition  of  aluminium  and  alumiuium  alloys. 
February  11. 

2998.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Improvements  in  and  apparatus 
for  the  manufacture  of  copper,  zinc,  and  other  metal  sheets, 
strips,  or  wires  electrically.     February  11. 

2999.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Improvements  in  and  means  to  be 
employed  for  the  obtainment  of  zinc  from  its  ores,  and  the 
electro-deposition  of  zinc  upon  iron  or  other  metals  or  alloys. 
February  11. 

3000.  C.  A.  Faure.  Improvements  in  secondary  batteries. 
February  11. 

3066.  E.  Henriquez.  Improvements  in  means  for  pre- 
venting the  liquid  of  primary  and  secondary  batteries  being 
spilt,  and  for  rendering  it  motionless,  more  especially 
during  transport.     February  12. 

3067.  E.  Henriquez.  Improvements  in  electrical  storage 
batteries.     February  12. 

3183.  L.  Wacker.  Process  for  the  production  of  con- 
centrated sulphuric  acid  by  means  of  electrolysis.  Complete 
Specification.     February  13. 

Complete  Specifications  Accepted. 

1894. 

1903.  M.  Wuillot.     Electrodes.     February  6. 

5721.  ( '.  Smith. — From  G.  Jorgensen.  Process  and 
apparatus  for  electrolysis  of  common  salt.     January  23. 

7165.  F.  J.  Clubbe  and  A.  W.  Southey.  Secondary 
voltaic  batteries.     February  20. 

7853.  \V.  A.  Thoms  and  W.  II.  Purgum.  Electro- 
deposition  of  the  heavy  metals  with  a  base  metal  alloy. 
February  13. 

22,618.  J.  ('.  Richardson.  Flectro-ehcmieal  decomposi- 
tion of  solutions  of  salts.     January  23. 

24,630.  II.  S.  Blackmore.  Process  and  apparatus  for 
dissociating  soluble  salts  by  electrolysis,     January  23. 

24,639.    .1.    T.    Harris.      Method    and    apparatus    for 

purKVing     liquids      magnetically  ;      also    electrolysis     and 

aeration.     February  13. 

25,080.  T.T.Oliver.  Separation  of  metals  by  electric 
action.     January  30. 
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XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

1292.  W.  Ambler.  An  improved  method  of  and  appara- 
tus lor  removing  fatty  matter  from  the  effluent  waters  <>f 
wool-washing  machines.,  and  like  effluent  waters.  January  19. 

2471.  A.  Warwick,  J.  Smith,  and  I'.  W.  Nicolle.  Im- 
provements   in    the    manufacture   of    washing    powders. 

February  .">. 

2491.  J.  R.  Lopez.  An  improved  process  for  obtaining 
valuable  products  from  the  residue  resulting  from  the 
extraction  of  oil  from  olives.     February  5. 

2765.  .1  M.  C.  Grierson.  Antiseptic  floor  and  furniture 
cleaning  and  polishing  soaps.     February  8. 

Complete  Specifications  Accepted. 

1894. 

3025.  C.  Weygang.  Manufacture  of  saponaceous  pro- 
ducts from  petroleum.     January  23. 

4022.  If.  Andrew.  Method  and  apparatus  for  purifying 
liquids  and  fats.     February  13. 

7126.  F.  Walton.  Process  and  apparatus  for  oxidising 
drying  oils.     February  13. 

13,853.  A.  Gross,  S.  Sietenburgen,  and  S.  Leitersdorfer. 
Cleansing  or  washing  agents.     February  20. 

15,086.  13.  J.  B.  Mills.— From  J.  II.  Campbell  and  C.  H. 
Campbell.  Refining  and  improving  butter,  lard,  oils,  &c. 
February  13. 


XIIL— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

1372.  It.  Marcus.  An  improved  material  for  lacquering 
surfaces.     Complete  Specification.     January  2 1 . 

1457.  J.  C.  Sellars.  Improved,  or  improvements  con- 
nected with,  protective  covering  for  surfaces.  Complete 
Specification.     January  22. 

1811.  D.  Everett  and  T.  B.  Cullen.  Improvements  in 
the  manufacture  of  pigments.     January  25. 

263G.  R.  Alberti.  An  improved  paint,  specially  appli- 
cable as  a  substitute  for  white  lead,  zinc  white,  and  the 
like,  and  process  of  manufacturing  the  same.  Complete 
Specification.     February  6. 

2901.  C.  Biot  and  A.  Cluysenaar.  Improved  fixing 
material  or  varnish  for  art  drawings  and  paintings.  Fe- 
bruary 9. 

335G.  G.  J.  Atkins.  Improvements  in  the  manufacture 
of  mineral  and  enamel  colours  for  use  in  the  production  of 
ceramic  and  other  photographs.     February  15. 

Complete  Specifications  Accepted. 

1894. 

6002.  J.  E.  Williams.     An  anti-salt  paint.     February  20. 

7129.  R.  Matthews.  Manufacture  of  white  lead.  Fe- 
bruary 20. 

22,966.  W.  P.  Thompson. — From  W.  Griscom,  jun. 
Production  of  compounds  for  use  as  paints,  for  electric 
insulating  and  waterproofing,  and  as  substitutes  for  rubber 
and  gum  compounds,  &c.     January  30. 

23,849.  J.  Holliday  and  A.  Cameron.  Anti-fouling 
paint.     January  30. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE 

Applications. 

1820.  C.  Marter  and  I.  Levy.     New  or  improved  process 

for  the  treatment  of  animal  skins.     January  25. 

2058.  S.  L.  Evans,     An   improvement  in   solutions    Dsed 
in  the  process  of  tanning.     January  29. 

2877.   1).  A.  Goodman.     An   improved  process  of  treat- 
ing hide-.     February  9. 


Complete  Specifications  Accepted. 

1893. 
24,273.  O.  C.  Hagemann.     Extraction  and  purification  of 


tannin.     February  6. 


1894. 


4G79.  II.  Walker  and  J.  J.  Wilson, 
appliances  therefor.     February  13. 


Currying  skins  and 


XV.— AGRICULTURE   and   MANURES,  Etc. 

Applications. 

1282.  J.  E.  Stead.  Improvements  in  the  manufacture  of 
phosphates  for  manure.     January  19. 

2642.  F.  W.  Saatmann.  Improvements  in  the  manufac- 
ture of  superphosphates.     February  6. 

2670.  T.  Twynam.  Improvements  in  the  utilisation  of 
felspar  and  other  insoluble  silicates  containing  potash,  and 
in  the  manufacture    of  fertilisers.     February  7. 

3371.  W.  Hutchinson  and  T.  Twynam.  Improvements 
in  the  manufacture  of  fertilisers  and  in  the  manufacture  of 
steel.     February  16. 

Complete  Specification  Accepted. 
1894. 


21,658.  J.  J.  Adkins. 
tion  of  manure  and  fuel. 


Treating  spent  hops  for  produc- 
January  23. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Application. 

3049.  W.  P.  Thompson.— From  H.  A.  J.  Manoury, 
France.  Improvements  in  the  manufacture  of  sugar. 
February  12. 

Complete  Specifications  Accepted. 
1894. 

2732.  E.  Shaw.  Apparatus  for  boiling  sugar  or  glucose. 
February  6. 

5119.  D.  Drummond.     .See  Class  I. 

25,212.  J.  Hilton.  Starch  or  linen  gloss  for  laundry- 
purposes.     February  20. 


XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

2264.  E.  Larsen. — From  The  Berliner  Actiengesellschaft 
fur  Eissengiesserei  and  Maschinenfabrik  vorm.  J.  C.  Freund 
and  Co.,  Germany.  Improvements  relating  to  the  malting  of 
grain  and  to  apparatus  therefor.     February  1. 
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2458.  C.  W.  Ramsay.  Improvements  in  the  preparation 
of  distilled  beverages.     February  5. 

2662.  J.  II.  Hawaii.  Malt  diastase  powder,  the  preparation 
and  uses  thereof.     February  7. 

Complete  Specifications  Accepted. 

1894. 

4894.  P.  Fuvrez.  Apparatus  for  pasteurising  or  sterilis- 
ing and  cooling  beers,  and  for  aerating  or  charging  beers 
with  gas  before  casking  or  bottling.     February  13. 

10,667.  R.  W.  Preston  and  J.  M.  Hogarth.  Treatment 
of  brewers'  and  distillers'  mash  and  tbe  saccharine  liquid 
or  wort  therefrom.     January  23. 

20,988.  J.  T.  Poplawsky.  Apparatus  for  cooling  beer. 
February  6. 

21,658.  J.  J.  Adkins.  Treating  spent  hops  for  produc- 
tion of  manure,  firelighters,  and  fuel,  and  a  powder  for 
dry-earth  closets.     January  23. 

25,078.  A.  M.  Hofinann.  Filling  and  bunging  casks, 
&,c,  and  carbonatmg  beer  or  other  liquids  contained  therein. 
February  13. 


XVI1L— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

3166.  W.  Gaedke.  Process  for  the  extraction  or  render- 
ing soluble  of  cocoa.     February  13. 

3235.  W.  Kottgen.— From  E.  Jahr  and  15.  Munsberg, 
German}-.  Process  for  the  manufacture  of  easily  ...-simil- 
able  fatty  foods.     February  14. 

3321.  W.  P.  Maclaren.  Improvements  in  and  relating  to 
condensed  milk  products.     February  15. 

B. — Sanitary  Chemistry. 

1391.  E.  Thei-cn.  Method  of  and  apparatus  for  purify- 
ing air  and  other  gases  from  dust,  soot,  aDd  other  solid 
impurities.     January  21. 

J.  Warwick.  Improvements  in  treating  fume  in 
lead  works,  applicable  also  to  other  metallic  fumes  and  to 
coal  smoke.     Complete  Specification.     January  26. 

2205.  11.  T.  Wright.  Improvements  in  or  connected 
with  apparatus  for  heating  and  softening  and  purifying 
water  for  feeling  steam  boilers,  or  for  other  purposes. 
January  31. 

2140.  P.  Schottlander.    An  improved  process  for  drying 

waste  vegetable  substances.     February  4. 

2025.  T.  Twynam  trad  F.  B.  Matthews.      Improvements 

in  the  recovery  of   ammonia  from  sewage  effluent  and  other 

treat  ammoniacal  liquors.    February  6. 

_'.  M.  !•'.  Porcell.     An  improved   process  and  means 
for    the  treatment  and  utilisation   of  sewage.     Complete 
■  ification.     February  1  I. 

3291.  J.  Bromilow.  Utilising  sewage,  wet  or  dry,  and 
purifying  effluent  without  chemical  or  any  oihcr  precipitant 
or  mixture.     February  15. 

I!     i.  Wright.      Improvements    in  apparatu 
i  purifying  water.     February  15. 


('■ — Ui.iirtferlants. 

z',i\.    M.    R,    Latham.     Improvements 
employment  of  d  I  •  bruarj  7. 


Complete  Specifications  Accepted. 

B. — Sanitary  Chemistry. 

1894. 

6019.  J.  15.  Alliott.     Apparatus  for  treating  offensive  and 
infected  matters.     February  6. 


C. — Disinfectants. 

1894. 

5066.  R.  J.  Stephens  and  J.  Hewcs.     Disinfectants  and 
deodorants.     February  20. 

16,414.  M.    S.   Sharp.      Means   for  disinfecting   or   de- 
odorising.    February  20. 

1895. 

629.  J.    F.    Davies.     Distributor    for    insecticide,    disin- 
fectant, and  other  powders.     February  20. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

1078.  A.  Cohn.  Process  for  the  manufacturing  of 
machine  paper  with  coloured  longitudinal  stripes. 
January  16. 

2330.  H.  G.  Forbes   and  E.  M.  Sommerville. 
ratus  for  water-marking  paper.     February  2. 

2709.  R.  Aitken.     Treatment  of  paper.     February  7. 


An  appa- 


Complete  Specifications  Accepted. 
1894. 
4697.  A.  Zimmermann.— From  J.  Holfert.     See  Class  V. 

5054.  A.  E.  Healey  and  J.  Williams.  Treating  paper 
and  fabrics,  preparation  of  solutions  therefor,  and  recovery 
of  by-product.     February  13. 

5557.  P.  W.  Wilkinson.  Manufacture  of  paper  for 
bank-notes.     January  23. 


relating   to  the 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

1251.  J.  Y.  .Johnson.— From  F.  von  Heyden,  Naeh- 
Folger,  Germany.  The  manufacture  and  production  of 
mono  and  di-phenetidin-citric  acids.  Complete  Specifi- 
cation.    January  18. 

1624.  J.  V.  Johnson. —  From  F.  von  Heyden,  Nach- 
folger,  Germany.  Improvements  in  the  manufacture  of 
ranilline.    January  2:;. 

1959.  M.  Otto  and  A.  Verley.  Improvements  in  the 
manufacture  of  perfumes.    January  28. 

-127.  O.    Imray. — From     The     Karl.,    vorm.     Meister, 
Lucius,   mid    limning.      Manufacture   of  ethers   of   pare 
lactyl-amidophenol.     February  I. 

2656.  A.  Knoll.  New  or  improved  manufacture  or  pro- 
duction of  crystallised  compounds  of  antipj  rine.  Complete 
Spi  cification.     February  6. 
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Complete  Specifications  Accepted. 

1894. 

.;.-,:,:;.  K.  Haddan.— From  C.  Strehler  and  Co.     Hi 

extract,  :iii(i  production  of  same.     January  30. 

6088.  A.  Zimmermann.— From  the  Chem.  Fab.  auf 
Actien  vorm.  K.  Schering.  Manufacture  of  certain  remedial 
bodies.     February  13. 

6800.  L.  Lederer.  Producing  oxybenzylic  alcohoL  and 
their  hoinologues.     January  'Si. 

1895. 

154.  G.  Tobias.  Manufacture  of  salts  of  pyrocatcchin- 
disulpho  acid  and  of  pyrocatechin  therefrom.     February  13. 

417.  W.  Mallmann.  Manufacture  of  musk-like  sub- 
stances.    February  13. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

1  Tn.'i.  F.  (lender.  Improvement",  in  explosive  substances. 
January  24. 

1835.  H.  V.  Keeson.  Improvements  in  electric  explod.  ra. 
January  26. 

1877.  A.  Luck  and  A.  II.  Durnford.  Improvements  in 
the  manufacture  of  nitro-celluloses  for  smokeless  powders 
ane  Other  purposes.     January  26. 

2258.  II.  X.  Baxter.     Fog  signal.     February  1. 

3276.  I.  ('.  Thompson.  Improvements  in  fuses  for 
explosive  projectiles  or  shells.     February  i4. 

Complete  Specification  Accepted. 
1894. 
19,684.  V.  I.  Ffeny.— From  The  I'.S.  Smokeless  Powder 
Co.     Preparation  of  ammonium  chromates  and  of  explosive 
compounds.     February  13. 


XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Application. 

2986.  C.  F.  Oakley.  Improvements  in  the  manufacture 
of  photographic  plates  and  films.     February  11. 

Complete  Specifications  Accepted. 
1894. 

3121.  M.  Russo  and  G.  B.  Zauardo.  Production  of 
objects  in  relief  or  intaglio.     February  13. 

4627.  T.  H.  Blair  and  The  European  Blair  Camera  Co- 
Appliances  for  manufacture  of  photographic  films. 
January  23. 

5561.  A.  Zimmermann. — From  The  Chem.  Fab.  auf 
Actien  vorm.  E.  Schering.     Photography.     January  23. 


XX 1 1 1.— ANALYTICAL   CHEMISTRY. 

Applications. 

1040    F.  G.   Waller.     Improvements  in  and  relating  to 
the  collecting  and  analysing  of  gases.     January  16. 

2308.  J.    A.    Ewing.      Improvements    in    apparatus  for 
testing  magnetic  quality  in  iron.     February  2. 


975. 


XXIV.— PATENT  UNCLASSIFIABLE. 

Application. 
H.  E.  Newton. — From  The  Farbenfabriken  vormals 


F.  Bayer  and  Co.,  Germany, 
tion  of  chemical  compounds. 


The  manufacture  or  produc- 
January  15. 
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NOTICES. 


The  Annual  General  Meeting  will  he  held  in  Leeds  in  the 
month  of  July  next.  Full  particulars  will  appear  in  a 
•subsequent  issue. 


Xotice  is  herehy  given  that,  in  accordance  with  the 
alterations  in  Bole  27  sanctioned  at  the  Annual  General 
Sleeting  in  Edinburgh,  all  new  memberi  elected  after 
January  1  -t ,  1  895,  and  also  those  elected  sine,:  the  last  Annual 

General  Meeting,  who  do  not  pay  subscription  for  1894, 
will  be  required  to  pay  an  entrance;  fee  of  one  guinea.  In 
accordance  with  the  same  rule  the  Life  Composition  Bee  will 

I- •  20/.,  instead  of    18/.  as  heretofore,  after  the    I »l  January 
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The  Senate  of  the  University  of  Glasgow  ha*  been  pi 
to  confer  the  degree  of   LL.D.  honoris  cau$6  on  Prof.  T.  E. 
Thorpe,     l'.il.s.,    President   of    the   Society    of    Chemical 
I  aduBtrv. 


Bankers'  Orders, 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Hankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country: 
and  Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  1893  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East 
London  Soap  Works,  Bow,  E. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Sr<  >  i  ti  s  wo  ode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  22nd  MARCH  1895. 


Barlow,  Clinton  W.,  38,  Irving  Place,  Brooklyn,  N.Y., 
U.S.A.,  Merchant. 

Bradford,  II.,  21,  Kensington  Mansions,  Earl's  Court, 
S.W.,  Analytical  Chemist. 

Brookman,  Fred.  W.,  228,  Entwisle  Road,  Rochdale, 
Manure  Works  Manager. 

Clayton,  Dr.  G.  Christopher,  Standfield,  Wavertree, 
Liverpool. 

Cremer,  J.  H.,  24,  Superior  Street,  Cleveland,  Ohio, 
UiS.A.,  Chemist  and  Metallurgist. 

Fison,  Jno.,  Messrs.  Jas.  Fison  and  Sons,  Thetford, 
Norfolk,  Chemical  Manufacturer. 

Fogg,  Chas.  A.,  48,  Kent  Street,  Bolton,  Lancashire, 
Lecturer  on  Chemistry. 

Hunt,  L.  W.,  Carlton  Terrace,  Whalley  Range,  Man- 
chester, Paint  Manufacturer. 

Keenan,  Thos.  J.,  37,  College  Place,  New  York,  U.S.A., 
Editor  (Pharmaceutical  Record). 

Mitchell,  Chas.  A.,  Fairview,  Maberley  Road,  Upper 
Norwood,  S.E.,  Analyst. 

Saniuelson,  Godfrey  B.,  c/o  Messrs.  W.  T.  Glover  and  Co., 
Salford,  Manchester,  Electrical  Manufacturer. 

Savage,  Arthur  E.,  c/o  Proprietary  Co.,  Broken  Hill, 
New  South  Wales,  Metallurgist. 

Senger,  Robt,  174,  Pearl  Street,  New  York  City,  U.S.A., 
Manufacturing  Chemist. 

Wainwright,  Wm.,  c/o  Dublin  and  Wicklow  Manure  Co., 
Ld.,  Ballybough,  Dublin,  Chemist. 

Wilkins,  Chas.,  166,  Stockwell  Park  Road,  London, 
S.W.,  Manufacturing  Perfumer. 

Wright,  Arthur  C,  The  Yorkshire  College,  Leeds, 
Demonstrator. 


CHANGES  OF  ADDRESS. 


Auer,  II.,  l/o  Garston;  retain  Journals  until  further 
notice. 

Barton,  G.  E.,  l/o  Indiana  ;  Hatfield,  Mass.,  U.S.A. 

Bookman,  Dr.  S  ,  l/o  Berlin  ;  9,  East  62nd  Street,  New 
York,  U.S.A. 

Bristow.G.  W.,  1/oBrockley;  "Shaftesbury,"  Devonshire 
Road,  Honor  Oak  Park,  S.E  ;  Journals  as  before. 


Brown,  G.  E.,  l/o  Putney j   16,  Park  Lane,  Swindon. 
Burgess,   W.  '1'.,  l/o    Ringley   Cottages;     Beech   Road, 
Reigate  Hill,  Surrey. 

(  borley,  J.  C,  l/o  Haverstock  Hill  ;  23,  Nassington  Road, 
Hampstead,  X.W. 

( 'lementson,  II. ;  Journals  to  c/o  Columbus  Distilling  Co., 
80,  Pine  Street,  New  York,  I'.S.A. 

Eastick,  .1.  J.,  l/o  Melbourne;  Journals  to  Millaquin 
Refinery,  Bundaberg,  Queensland. 

Fletcher,  A.  Jv,  lo  Crouch  End;  Delmore,  Caterham 
Vallej ,  Surrey. 

Gow,  H.  J. ;  Journals  to  The  Cedars,  Hough  Green,  near 
Widnes. 

IJailes,  A.  J.  de,  l/o  Fisher  Street ;  15,  Red  Lion  Square, 
W.C 

Hatfield,  J.  A.  ;  Journals  to  2,  Margaretta  Terrace, 
Chelsea,  S.W. 

Hauff,  J.,  l/o  Feuerbach  ;  Urbanstrasse  56,  Stuttgart, 
Germany. 

He  lley,  J-,  jun.,  l/o  Crooked  Lane;  Brabant  House, 
Philpot  Lane,  E.C. ;  Journals  as  before. 

Herzmann,  Dr.  M.,  l/o  London;  c/o  Kris,  III.  Hetzgasse- 
10,  Vrienna,  Austria. 

Hopkins,  Erastus,  l/o  Worcester  ;  P.O.  Box  530,  Rum- 
ford  Falls,  Maine,  U.S.A. 

Jones,  T.  Tolley,  l/o  Collins  Street;  356,  Little  Collins 
Street,  Melbourne,  Victoria. 

Kibble,  W.  Oakes,  l/o  Stowmarket ;  Norton  Villa,  Buck- 
hurst  Hill,  Essex. 

King,  Jas.  E.,  l/o  Bolton  ;  Dominion  Cotton  Mills, 
Magog,  P.Q.,  Canada. 

Knaggs,  A.  B.,  l/o  Leeds  ;  Bradley  Lane,  Huddersfield. 

Lacey,  E.  C.j  Journals  to  121,  Knight's  Hill  Road, 
West  Norwood,  Surrey. 

Lewkowitsch,  Dr.  J.,  l/o  Leeds ;  Lancaster  House,  Fennel 
Street,  Manchester. 

Lishman,  W.  W.  L.,  l/o  Bradford ;  Glen  Dyeworks, 
Cornholme,  Todmorden. 

McGlashan,  Juo.,  l/o  Glasgow;  Cawnpore  Sugar  Works, 
Oawnpore,  India. 

Newton,  H.  C,  l/o  Hampstead  ;  Knowle  House,  Brent- 
wood, Essex. 

Redwood,  T.  Home,  l/o  Fisher  Street;  15,  Red  Lion 
Square.  W.C. 

Richmond,  H.  D.,  l/o  Bayswater ;  7,  Cambrian  Road, 
Richmond,  Surrey. 

Schidrowitz,  Dr.  P.,  l/o  Chester;  102,  Oxford  Gardens, 
Notting  Hill,  W. 

Schleicher,  F.  J.,  l/o  Van  Alst  Avenue  ;  38,  West  TeDth 
Street,  Long  Island  City,  N.Y.,  U.S.A. 

Scott,  Herbert,  l,o  Elba;  15,  Ashmead  Road,  St.  John's, 
S.E. 

So  ward,  A.  W.,  l/o  Dulwich;  28,  Therapia  Road,  Honor 
Oak,  S.E. 

Stewart,  A.  F.,  l/o  Johannesburg ;  146,  Darnley  Street, 
Pollok shields,  Glasgow. 

Taylor,  H.  E.,  l/o  South  Street ;  34,  Devonshire  Road, 
Greenwich,  S.E. 

Williams,  D. ;  Journals  to  11,  Windle  Street,  St.  Helens. 

Yocum,  J.  H.,  l/o  Gold  Street ;  28,  Ferry  Street,  New 
York,  U.S.A. 


Erratim. 
In  the  List  of  Ordinary  Members  of  Council  printed  on 
the  first  page  of  the  List  of  Members,  January  issue  1895, 
the  name   of  Mr.  C.  A.  Fawsitt,  Atlas  Chemical  Works, 
East  Nelson  Street,  Glasgow,  was  accidentally  omitted. 
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The  Chemical  Society's  Rooms,  Burlington  House,  AV. 

Chairman  :  B.  E.  R.  Newlands. 

Vice-Chairman:  C.C.Hutchinson. 

Committee : 


E.  J.  Bevan. 
"W.  G.  Blagden. 
E.  Grant  Hooper. 
T.  A.  Lawson. 
R.  HesseL 
H.  de  Mosenthal. 
E.  O'Neil. 


S.  Rideal. 

A.  Gordon  Salamon. 

A.  Shearer. 

Win.  Thorp. 

T.  Tyrer. 

Frank  Wilson. 

Lewis  T.  Wright. 


Hon.  Local  Secretary  :  John  Heron, 
T4,  North  Side,  Clapham  Common,  S.W. 


SESSION  1894-95. 

April  1st.— Dr.   Carl   Pieper,  of  Berlin.    "The   German  Patent 
Laws  and  their  Relation  to  Home  and  Foreign  Inventions." 

>".B.— The  Election  of  Officers  and  Five  Members  to  the  Local 
Committee  will  take  place  at  the  Meeting  on  April  1st. 


Meeting  held  Monday,  March  ith,  1895. 


MR.    WM.    THORP    IN    THE    CHAIR. 


THE  DURABILITY  OF  PIGMENTS  DERIVED  FROM 
COAL-TAR  PRODUCTS. 

BY    A.    P.    LAURIE,    M.A. 

The  question  of  the  durability  of  the  pigments  prepared  by 
precipitating  coal-tar  colours  on  suitable  bases  is  becoming 
of  increasing  practical  importance.  At  the  same  time  it  is 
not  a  subject  which  lends  itself  to  exact  measurement,  and 
we  have  to  content  ourselves  with  results  which  are  rather 
of  a  qualitative  than  of  a  quantitative  character.  Never- 
theless these  results  may  be  safely  u-ed  as  indicating  with 
sufficient  accuracy  for  practical  purposes  the  relation  a-  to 
durability  of  these  different  pigments.  One  practical 
difficulty  in  the  way  of  useful  results  is  that  it  is  impossible 
to  get  information  as  to  how  a  particular  pigment  has  been 
prepared,  and  it  is  often  do  easy  matter  to  identify  the 
coal-tar  colour  which  Las  been  rued  in  its  preparation.  I 
have,  in  these  experiment*,  collected  at  random  such  coal- 
tar  pigment-  as  I  could  obtain,  and  added  to  them  a  few  of 
my  own  making.  The  method  has  been  to  grind  a  little  of 
the  pigment  into  a  stiff  paste  with  water,  and  then  to  dilute 
with  more  Hater  and  a  ten-  drops  of  a  strong  solution  of 
pure  gum  arabic.  Thia  dilation  waa  practically  the  same 
in  each  ease,  and  was  -o  adjusted  that,  on  stirring  up  the 
diluted  pigment,  which  was  kept  in  a  corked  bottle,  and 
then  laying  on  a  trash  with  a  soft  Camel-hair  bru-li,  I 
should  get  a  tint  .,f  the-  depth  required.  These  washes  of 
colour  were  laid  upon  V.'atinari  paper  in  live  coati 
coat  covering  less  of  the  surface  than  the  one  laid  on 
.  that  at  the  end,  on  the  top  of  m\  --trip  of  paper, 
I   had    a  layer   of    colour  flv<  thick,  and    a    sons    of 

lying  in    steps  down    the    paper,  till    at    the    bottom  I 
had  only  one  co;it  of  colour.     These  washes  were  io  regu 

Igth    that    they  were    not    -o    weal    a     to  make 

indistinct,  and  not   -o  to  make    live 

and    four    indistinct.      In    practice,  i    get    in    this    wav  COatS 

ponding  for  different  p  trengtb 

I  that  they  r  \  and  while  this  is, 

from  a  perfect  method,  it  yields  r<  -ults  which 


are  sufficiently  good  for  practical  purposes.  This  is  partly- 
due  to  the  fact  that  the  rate  of  fading  is  not.  directly  pro- 
portional to  the  strength  of  the  washes  laid  on,  a-  can  be 
seen  by  the  following  experiment : — 

Two  papers  of  crimson  lake  were  prepared,  marked 
respectively  0a  and  96,  the  washes  in  the  case  of  'M>  being 
prepared  from  the  same  quantity  of  pigment  as  was  used 
in  the  case  of  9a,  diluted  with  twice  the  quantity  of  water. 
In  nine  days  9a  had  faded  to  4-5  on  the  scale,  while  'Jo  had 
faded  to  4  on  its  own  scale.  A  further  difficulty  to  be 
overcome  is,  that  at  different  times  of  the  year  the  amount 
of  light  to  which  the  pigments  are  exposed  will  differ  con- 
siderably ;  but  this  source  of  error  can  be  eliminated  by 
comparing  in  each  case  the  rate  of  fading  with  a  standard 
wash  of  a  standard  colour.  It  is  of  importance  that  this 
standard  colour  should  itself  be  fugitive  and  should  be  well 
known.  I  have  therefore  selected  crimson  lake  prepared 
from  cochineal,  and  prepared  five  washes  on  a  large  piece 
of  paper,  so  as  to  give  me  a  sufficient  stock  to  take  cuttings 
from,  to  expose  alongside  any  pigment  I  am  testing.  The 
following  figures  placed  side  by  side  will  show  the  result  of 
observations  on  two  portions  of  this  standard  wash  of  colour 
exposed  on  October  2nd  and  October  4th  respectively. 

Throughout  these  experiments  this  standard  wash  is 
referred  to  as  No.  9. 


Exposure  of  No.  9. 


Exposed  on 

October  2nd. 

Exposed  on  October  4th. 

Days. 

Fading. 

Days. 

Fading. 

15 

4-0 

13 

4-5 

27 

3-0 

25 

3-5 

56 

2-5 

54 

3-0 

61 

2-5 

59 

2-5 

90 

2-5 

88 

2'5 

It  will  be  noticed  here,  in  the  first  place,  how  nearly  the 
observations  agree  for  these  two  portions  of  the  same  sample 
of  crimson  lake,  and  also  that  after  fading  to  a  certain 
point,  the  crimscn  lake  becomes  remarkably  durable. 
This  is  also  true  of  certain  other  colours,  and  has  been 
noticed  by  Prof.  Hummel  as  true  of  certain  dyes.  The 
crimson  lake  changes  rapidly  in  tint,  becoming  brownish- 
red  in  four  days  after  exposure.  It  is  of  interest  to  com- 
pare with  this  the  rate  of  fading  of  another  portion  of  this 
same  sample  of  crimson  lake,  exposed  on  December  12th, 
and  which  had  only  faded  to  1*5  in  ;!9  days,  showing  the 
effect  of  the  absence  of  sunlight.  In  practice  I  cut  a  little 
portion  from  the  top  of  my  washes  of  the  pigments,  and 
attached  it  with  a  piece  of  gum-paper  to  a  sheet  of  glass 
which  was  fixed  to  a  window  with  a  north  exposure. 
From  time  to  time  these  little  portions  were  compared 
with  the  original  washes,  which  were  kept  shut  up  in 
the  dark.  The  next  point  of  interest  \\:is  how  far  the 
method    of    preparing    one   of   these   pigments   would   affect 

durability  on  exposure,  and  for  this  purpose  I 
selected  some  lakes  prepared  from  brilliant  green,  and 
thrown  down  with  tannic  acid  on  (1)  silica  white,  (2) 
barium  sulphate,  (3)  barium  eliminate.  There  wire  two 
prepared    on    the     barium    chromate    base,    0 •ontaining 

twice  as  much  green  as  the  other.  The  result  of  the 
exposure  was  to  ithow  that  these  green,  faded  at  practically 
the  same  rate;  on  the  other  hand,  a   further  experiment 

showed  ih.it  :i  very  important  influence  on  the  durability  of 
the  colour  is  the  way  in  which  the  colour  is  distributed  over 
the  base.  In  onler  lo  test  this  point,  I  precipitated  2  'inns. 
of  brilliant  green  on  .r)M  grills,  of    barium  sulphate,  and  then 

dilated  with  J"  grms.  more  of  barium  sulphate,  and  marked 
this  green  12.  I  then  precipitated  9  grms.  of  brilliant 
green  on  loo  grms.  of  barium  tulphate  and  marked  this  r.;, 

and  painted  out  washes  of  these  two  pigments,  diluted  as 
marly   as  possible    to    the    lame  extent,       In    both    cases  the 
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green  quickly  turned  <>f  it  bluish  tint,  but  the  rate  of  fading 
was  very  different,  as  shown  in  the  following  table  : — 


IJ. 

t.t. 

Days. 

I'm  1  in.'. 

Days. 

Fading. 

B 

Unclianged 

5 

4-0 

16 

Unchanged 

10 

35 

20 

4"5 

20 

30 

2'J 

30 

23 

15 

These  results  show  clearly  the  importance  of  the  way  in 
which  the  colour  is  distributed  over  the  base. 

At  the  cud  of  the  paper  will  be  found  the  results  of  the 
various  exposures  ;  but  I  may  summarise  the  more  important 
conclusions  here.  In  the  first  place,  the  alizarin  derivatives 
>t;\n&  out  above  all  the  others,  the  crimson  alizarins 
prepared  with  alumina,  and"  the  brown  and  purple  alizarin 
prepared  with  copper  andiron  respectively,  proving  remark- 
ably permanent,  while  the  nitro  alizarin  orange  and  the 
dinitro -alizarin  blues  and  greens  follow  close  behind  in 
durability. 

"Alizarin  j-ellow,"  however — of  which  1  do  not  know  the 
composition,    but  believe    to   be   merely   given    this    name 


because    it    is   struck    as   a  lake   in   a  similar  way  to    the 
alizarins— does  not  form  a  permanent  pigment. 

1  exposed  two  yellows  prepared  from  galloflavine, 
the  one  "f  a  yellow  and  the  other  of  an  orange  >hade.  The 
yellow  shade  quickly  turned  orange  and  then  changed  no 
further,  while  the  orange  shade  proved  quite  as  permanent 
;i-  the  alizarine  lakes,  and  has  now  been  exposed  five 
months  without  change. 

A  niethyiene-blue  quickly  alters,  and  the  methyl-violets 
are  very  fugitive  ;  but,  on  the  other  hand, the  cosines  show 
curiously  contradictory  results.  One  geranium-lake  of  one 
maker  proved  very  fugitive,  and  the  geranium-lake  of 
another  maker  proved  very  permanent,  so  that  these 
cosines  evidently  require  further  investigation.  It.  will  also 
be  noticed  that  naphthalene-scarlet  and  a  lake  derived  from 
erythrene  both  stand  exposure  very  fairly  well,  and  might 
be  placed  in  the  second  order  of  durable  colours. 

With  reference  to  greens,  brilliant  green  proves  very 
fugitive,  while  acid  green  stands  very  fairly  well,  and  a  coal- 
tar  green  prepared  in  Germany  occupies  an  intermediate 
position.  To  summarise,  I  can  say  that  alizarin  and 
its  derivatives  and  galloflavine  form  remarkably  durable 
lakes ;  that  some  eosine  lakes,  naphthalene,  scarlet,  and 
erythrene  come  next ;  that  after  these  comes  crimson  lake ; 
that  next  to  crimson  lake  comes  acid  green,  while  among 
the  very  fugitive  colours  we  must  place  methylene  blues, 
methyl  violets,  brilliant  green,  and  some  eosine  lakes. 


...      iO  .20 


Notes  on  the  Tables. 


It  will  be  noticed  that  in  some  cases  a  higher  number  is 
given  for  a  colour  after  a  longer  exposure.  This  is  pro- 
bably due  to  errors  in  judging  the  amount  of  fading.  In 
each  case  the  colour  was  examined  without  referring  to  the 
former  entries,  so  that  each  statement  represents  an  inde- 
pendent judgment. 


RIN 
RPLE 


30  40  50  60 

Number  of  days  of  exposure. 

In  some  cases  colours  quickly  change  in  tint,  but  do  not 
necessarily  fade  rapidly.  This  is  probably  the  worst  fault 
a  colour  can  possibly  have. 

The  curves  are  merely  some  typical  examples  of  colour 
fading  plotted  out.  They  illustrate  very  clearly  the  different 
rates  of  fading,  and  also  the  tendency  of  many  colours  to 
fade  more  and  more  slowly  after  the  first  loss  of 
brightness. 


Tables  of  Results  of  Exposure  of  Pigments  to  Light. 
Compared  with  Crimson  Lake. 


Number  of  Days. 

2 

15 

4 

6    ' 

15 

27 

5G     | 

«| 

90 

Amc 

mnt  of 

Fading  as  measured  by  Y 

hashes 

of  Col< 

mr. 

.-. 

5 

* 

5 
5 

5 

5 

5 

5 

.. 

5 
5 
5 
5 

*5 
*5 

5 
5 
5 
5 

5 
5 

5 
5 
5 

5 

i 

4 

5 

•  • 

5 
5 

5 

» 

3 

5 

4 
5 
5 
5 

2-5 
5 

4 

4'5 
5 
5 

2-5 
5 

4 
4 
5 
5 

2-5 
5 

4 

4 
5 
5 

*  Little  redder  and  duller. 

■Gallofluviu  lake.  No.  1  (yellow  shade) . 

*  Turning  brownish -orange. 

*  Mottled  :  lighter  portions  faded  to  3  ; 

darker    portions    brownish.      No 
further  ?liantre. 

„       brown,  No.   1   (alumina  and 

copper  base). 
,,       brown,    No.   i    (alumina  and 

copper  base). 
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Tables  of  Kksui.ts  of  Exposuhk  of  I'himknts  to  Light — cont. 


Number  of  Days. 


« 


15 


27 


58 


<;i 


90 


Amount  of  Fading  as  measured  by  Washes  of  Colour. 


Remarks. 


Bright  light-blue  (methyl  ?)  

Alizarin  blue,  No.  3 

Mauve  lake,  No.  1  (methyl  violet)   

Sky  blue  (methylene  ?) 

Ultramarine  

Alizarin  blue,  No.  4 

Mauve  lake,  No.  2  (methyl  violet) 

Crimson  madder 

Madder  scarlet 

Galloflavin  lake,  No.  2  (orange  shade) . 

Rose  madder 

Alizarin  green 

„       purple  (alumina  and  iron  base) 
Mauve  lake,  No.  3  (methyl  violet)  


• 

5 

5 

5 

4-5 

4-5 

♦4-5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

•5 

u 

it 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

*5 

to 

15 

*0 

3-5 

5 

5 

5 
3-5 

5 

5 


§5 


t.. 

t4 

4 

4 

4 

4 

2 

t.. 

:.. 

*4 

3 

3 

4 

3 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

■2 

1 

§•• 

.. 

•  • 

5 

5 

5 

5 

5 

5 

5 

5 

o 

4 

5 

5 

5 

5 

5 

5 

3-5 

35 

4 

3 

5 

5 

5 

5 

5 

5 

5 

5 

4'5 

4 

3-5 

4 

111 

Tl 

1 

1  Turned  bluer,    t  Faded  in  spots  to  2 
greyish-blue. 

'  Portions    faded   to   4.      t  Duller   and 

greyer. 
'  Turned  a  red  tint,     t  Faded  below  I, 

t  Nearly  white. 
'  Grey.    Turned  bluish. 


'  Changed  in  tint,  t  Redder.  J  Redder. 
§  Nearly  white. 


Littl'i  redder. 


Little  duller,  t  Redder,  t  Redder. 
§  Redder.  |]  Brownish  -  purple. 
IT  Brown. 


Table  of  Results  of  Exposure  of  Pigment  to  Light. 
Compared  with  Crimson  Lake. 


Number  of  Day?. 


13 


25 


54 


59 


88 


Amount  of  Fadings  as  measured  by  Washes  of  Colour. 


Remarks. 


Crimson  lake  (cochineal)  . 
Nitro-alizarin  orange  lake 
Scarlet  lake  (eosin) 


Geranium  lake  (eosin) 

Extra  geranium  lake  (eosin) 

Magenta  lake 

Naphthalene  scarlet 

Crimson  lake  (erythrenej  .. . 


5 

5 
5 

5 
5 
5 

•"< 


Crimson  lake  i cochineal j 

/nan  imitation  emerald  green 

DMOn  alizarin   


5 

•5 

4-5 

5 

5 

5 

5 

*5 

t5 

j 

5 

3 

5 

•5 

5 

■ 

6 

3 

•a 

5 

5 

." 

•5 

6 

3-5 
4 

4 

15 
5 
4 

5 
4-5 


3 

4 

t3*5 


2-5 

2-5 

4 

4 

§4 

1!.. 

5 

5 

■• 

•• 

5 

5 

4 

4 

*  Little  redder. 

♦Little  duller.       t  Little  duller. 
t  Spotty.        §  Brownish,  spotty. 
Spotty  ;  faded  in  spots  to  2. 

*  Nearly  white. 

*  Duller. 

*  Faded  below  1,  brownish-purple. 
•Little  duller. 

*  Little  duller. 


Number  of  Days. 

15                   80 

35 

39 

56 

Amount  of  Fading  as  measured  by  Washes  of  Colour. 

ITS 
4 


•1-5 

•.V5 


I'B 


S'fi 

6 


liroine 


Number  <>i  Daj  i. 


*  Browner. 

•  follower.       1  Patchy. 


Little  duller. 

Little  yellower,  i  Little  yellower. 
;  I. lit  le  yellower.  •'  Quite  yellOM 
in  patchea  i  othei  port  ions  fadod 
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Disci  ssiom. 

The  Chajemas  having  invited  discussion: 

Mr.  T.  Rome  objected  to  Mr.  Laurie's  process,  and 
would  prefer  the  method  formerly  in  use,  viz.,  the  exposure 
of  washes  of  the  same  strength  of  colour  for  gradually 
increasing  periods  of  time;  they  could  then  be  compared. 

This  he  thought  a  more  practical  way  than  the  exposure  of 
different  washes  of  varying  strength.  We  would  like  to  ask 
whether  Mr.  Laurie  was  acquainted  with  the  bases  of  the 
lakes  that  had  been  used,  as  it  was  well  known  that  the 
Bame  colouring  matter  had  different  degree;  of  permanency 
according  to  the  bases  employed.  Was  the  author  of  the 
paper  certain  of  his  own  knowledge  that  the  nitro-alizarinu 
lake  employed  in  his  experiments  was  an  alizarine  colour. 
As  regarded  the  question  of  winter  and  summer  exposure, 
it  was  well  known  that  unless  the  colours  were  exposed  to 
the  same  amount  of  light  the  experiments  were  of  no  value, 
either  quantitative  or  qualitative. 

Mr.  R.  J.  Frisweel  congratulated  the  author  of  the 
paper  on  having  the  courage  to  tackle  so  difficult  a  subject 
as  the  one  under  discussion.  He  thought,  however,  that 
Mr.  Laurie  must  at  once  put  aside  all  hope  of  approaching 
anything  like  a  definite  result  for  i\  long  time,  and  was  of 
opinion  that  it  would  be  much  better  to  select  a  small 
series  of  colours  from  representatives  of  different  organic 
groups  and  to  treat  them  exhaustively  on  different  kinds  of 
bases.  Mr.  Laurie  had  been  dealing  with  colours  similar 
in  shade  but  drawn  from  most  diverse  sources.  It  was 
impossible  to  draw  an  inference  from  the  behaviour  of  a 
particular  dye  when  used  in  one  way  as  to  how  it  would 
behave  when  used  in  another.  For  instance,  eosine, 
when  dyed  upon  wool  or  cotton,  was  one  of  the  most  fugitive 
of  the  aniline  colours,  yet  if  it  were  precipitated  on  baryta 
or  lead  bases  in  the  proper  manner,  it  was  one  of  the  most 
permanent.  As  a  manufacturer  of  dyes,  he  was  interested 
in  their  permanence  when  applied  to  fabrics  or  yarns.  He 
had  come  to  the  conclusion  that  no  law  could  be  laid  down 
that  a  particular  colour  was  fugitive  or  non  fugitive  sui 
generis.  All  experiments  showed  this  to  be  absolutely 
impossible.  The  permanence  of  a  colour  was  a  function  of  the 
colour  itself  plus  the  substance  with  which  it  was  combined. 
That  was  shown  by  the  behaviour  of  colours  of  the  methyl 
violet,  brilliant  green,  and  malachite  green  series  when  dyed 
upon  starch.  The  speaker  instanced  some  tubes  of  starch  dyed 
with  1  per  cent,  of  methyl-violet  and  brilliant  green.  These 
tubes  were  prepared  about  ten  years  ago,  and  after  being 
shown  for  months  in  an  exhibitio  nin  East  London,  had  been 
exposed  to  sun  and  light  for  years,  but  were  still  absolutely 
unchanged.  Had  wool  or  cotton  been  used,  the  colour 
would  have  disappeared  in  a  few  months.  To  obtain 
reliable  results,  Mr.  Laurie  should  obtain  colours  the 
genuineness  of  which  could  be  certified,  and  should  himself 
prepare  the  lakes  to  be  experimented  with.  He  would 
caution  the  author  against  being  misled  upon  one  point. 
If  he  dyed  two  parts  of  colour  upon  50  grms.  of  barium 
sulphate  and  then  mixed  it  with  another  50  grms.  of  barium 
sulphate  undyed,  and  compared  this  with  another  100 
grms.  dyed  with  2  per  cent.,  the  two  might,  owing  to  the 
imperfection  of  human  vision,  appear  to  have  the  same  tint. 
But  as  a  matter  of  fact  he  would  have  double  the  amount 
of  colour  undergoing  the  action  of  light  in  the  one  case,  just 
as  a  double  depth  of  solution  gave  double  absorption  in  the 
spectrum  of  the  colours.  The  slowness  of  some  colours  to 
fade  might  be  accounted  for  by  their  producing  dark- 
coloured  decomposition  products  on  the  surface,  which  had 
a  protective  action  on  the  colour  beneath. 

Mr.  A.  P.  Laurie,  in  reply  to  the  first  speaker,  thought 
that  his  method  of  procedure  had  been  misunderstood  by 
him.  He  prepared  a  series  of  washes,  not  for  exposure,  but 
to  form  a  standard  by  which  the  rate  of  fading  of  particu- 
lar washes  could  be  determined.  He  cut  off  a  small  piece 
covered  with  five  washes  and  exposed  it  to  the  light,  keeping 
the  rest  in  the  dark,  and  from  time  to  time  compared  the 
exposed  piece  with  his  standard,  noting  how  far  it  had 
faded,  whether  to  the  fourth,  third,  second,  or  first  washes 
of  the  standard.  He  thought  that  by  this  method  he  could 
get   a  better  average  result,   as  he  made  comparisons  at 


intervals  of  a  few  days.  As  regarded  the  nitro-alizarine 
employed,  he  had  obtained  it  from  a  well-known  linn  as 
nitro-alizarine,  and  the  lake  he  prepared  himself.  As  he 
had  explained,  he  considered  he  was  merely  breaking  ground 
with  a  view  to  drawing  other  men  into  the  work,  atid  in  his 
opinion  the  best  plan  was  to  begin  with  widely  different 
pigments,  such  as  alizarine,  nitro-  and  dinitro-alizariiic,  and 
the  methyl  colours.  As  to  the  double  dyeing  of  the 
brilliant  green,  of  course  the  50  grms.  of  barytes  con- 
tained twice  as  much  dye  per  grm.  as  the  100  grms. 
of  barytes,  but  when  the  50  grins,  was  let  down  by  another 
50  of  white,  a  green  very  much  approaching  the  shade  of 
the  other  preparation  was  obtained,  at  all  events  near 
enough  for  a  practical  colour  maker,  who  would  wish  to  use 
as  much  baryta  and  as  little  green  as  he  could;  and  he  thus 
obtained  a  colour  which  would  bear  exposure  to  light  better 
while  the  effect  to  the  eye  was  very  nearly  the  same.  Of 
course,  the  question  of  bases  was  very  important  and  neces- 
sitated a  separate  enquiry.  lie  found  one  eosine  lake  to  be 
remarkably  permanent,  another  exceedingly  fugitive.  The 
results  he  had  obtained  were  merely  an  introduction  to  a 
large  subject,  but  he  hoped  it  was  sufficient  to  show  that  he 
had  broken  the  ground,  and  if  he  could  get  others  interested 
in  the  question  there  was  no  doubt  that  very  valuable 
results  could  be  obtained. 
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THE  "HERMXTE"  PROCESS  OF  SEWAGE 
TREATMENT. 

BY    SIR    HENRY    E.    ROSCOE,    F.R.S.,   D.C.L.,    LL.D.,    AND 
JOSEPH    1,1'ST,    B.SC,    F.C.S. 

[Communicated  from  the  Chemical  Laboratory  of  the 
British  Institute  of  Preventive  Medicine.] 

The  following  is  a  record  of  chemical  and  bacteriological 
experiments  made  in  an  investigation  of  the  above  process 
undertaken  by  the  British  Institute  of  Preventive  Medicine 
during  an  experimental  demonstration  carried  out  on  a 
considerable  scale  at  Worthing,  under  the  sanction  of  the 
corporation  of  that  town.  The  plant  was  erected  aud 
worked  by  Messrs.  Paterson  and  Cooper,  electrical  engineers, 
M.  Hermite's  representatives  in  England. 

The  Hermite  process  proposes  to  effect  a  complete  disin- 
fection and  sterilisation  of  the  entire  sewage  of  towns  by  a 
method  of  "  electrical  sanitation "  depending  upon  the 
electrolysis  of  natural  or  artificial  sea-water,  and  the  con- 
sequent formation  of  a  disinfecting  liquid  which  is  used  for 
flushing  purposes,  both  in  the  water-closets  and  drains  of  a- 
town's  sewage  system. 

This  process  differs  essentially  from  the  electrical  pro- 
cess of  Mr.  Webster,  inasmuch  as  the  latter  deals  directly 
with  the  sewage  itself  at  an  outfall,  subjecting  it  to  a  process 
of  electrolysis  in  which  iron  electrodes  are  used,  and  during 
which  iron  compounds  are  formed,  which  act  as  precipitants 
and  deodorants. 

Thus,  in  M  Hermite's  system,  the  sewage  itself  never 
undergoes  electrolysis,  whilst  in  Mr.  Webster's  process  on 
the  other  hand,  the  sewage  is  the  liquid  which  is  electro- 
lysed. 

The  subject  under  consideration  may  be  conveniently 
dealt  with  as  follows  : — 

I.  Description  of  the  plant  employed  at  Worthing, 
methods  of  analysis,  &c. 
II.  Relation  between  the  amount  of  current  used,  and 
the  yield  of  effective  disinfectant,  including  some 
account  of  the  chemical  character  of  the  disinfec- 
ting material,  with  especial  reference  to  its  in- 
stability. 

III.  Bacteriological   experiments  on   the   action   of  the 

disinfectant  on  puie  cultures  of  bacteria. 

IV.  Action  of  the  disinfectant  on  faecal  matter  on  a  small 

scale  in  the  laboratory,  and  on  a  large   scale  at 
Worthing. 
V.  Summary  and  conclusions. 
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The  experiments  were  carried  out  partly  in  the  chemical 
laboratory  of  the  British  Institute  of  Preventive  Medicine, 
and  partly  in  the  works  erected  for  the  demonstration  at 
Worthing. 

/.   Description  of  the  Plant  employed  at  Worthing, 
Methods  of  Analysis,  av. 

The  motive  power  was  obtained  from  a  road  traction- 
engine  of  7  horse-power,  belonging  to  the  Corporation.     It 


was  soon  found  thai  this  engine  was  not  well  suited  to  a 
scientific  experimental  investigation,  as  its  speed,  and 
therefore  the  constancy  of  the  current  produced  by  the 
dynamo  which  it  drove  was  not  under  satisfactory  control 
and  could  not  be  regulated  with  precision. 

This  is  shown  by  the  slight  want  of  uniformity  in  the 
results  of  the  experiments  on  the  electrolysis  of  sea-water. 
The  inequalities  are,  however,  too  slight  to  affect  the  practical 
results. 


Fig.  1. 
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Fig.  1  shows  the  nature  and  disposition  of  the  plant 
employed  at  Worthing.  The  engine  is  used  not  only  for 
driving  the  dynamo  A  which  produces  the  current  used  in 
the  electrolysis  of  sea-water,  but  also  for  pumping  the  sea 
water  from  the  Corporation  water-carts,  by  means  of  the 
rotary  pump  L»  into  the  tanks  15  and  C,  and  also  for  pump- 
ing the  finished  liquid  from  the  tanks  li  and  C  into  other 
Storage  tanks  placed  at  an  elevation. 

from  th  - ;  latter,  the  electrolysed  sea-water  flows  by 
gravitation  into  the  2-gallon  flashing  tanks  of  the  water- 
closets  of  14  cottages  close  by,  and  into  those  of  two  public 
water-elosetl  need  by  a  gang  of  navvies  employed  in  the 
vicinity  on  the  new  drainage  works. 

The  tanks  15  and  C  each  hold  about  1,000  litres,  or  220 
gallon-,  being  about  a  cubic  metre  in  capacity. 

Only  one  tank  is  u-tdat  a  time,  the  other  being  generally 
full  of  sea-water  for  the  purpose  of  steadying  the  plant. 

The  current  produced  bj  the  dynamo  is  used  at  a  pressure 
of  about  6  volt-  and  a  strength  of  200  ampei 

These  values  were  measured  on  a  volt-meter  [V]  and  an 
ammeter    [VV]    attached   to  tank    B,  and   these  in-truments 

u  the  end  of  the  experiments  by  comparison 

with  the  Standard   instruments  of  an  independent  authority. 
The   errors  of  reading-    ahout    the  two   points  Damed    were 

i  to  be  quite  insignificant. 
The  dynamo  A   i-  of  the  "shunt"  type,  and  its  main 
lead   through  the  ammeter  to   the  electrolyse!  I., 
which  i-  about  50  litres  in  capacity. 

l)i  cription  of  the  Eltctrotyter. 

negative  electrodes  consist  of  a  do/en  circular  sine 
dines,  ahout  9  or  10  inches  in  diameter,  which  tantlj 

l  oa  an  axi-  passing  centrally  through  them  by  mean 
of  the  worm-gearing  <>,  and  U  they  nvolv,  their  sin  I.e. 
are  k'  from  the  depo  it  oi    magnesia  which 


would  otherwise  gradually  accumulate  on  them,  by  being 
scraped  against  zinc  knives  placed  in  coutact  with  them 
along  their  diameter. 

The  positive  electrodes  consist  of  44  cylinders  of  fine 
platinum  wire  gauze,  wrapped  once  round  each  of  44  glass 
rods,  which  act  as  supports  for  them.  These  are  metal- 
lically connected  with  the  positive  terminal  of  the  dynamo. 

Four  of  these  platinum  gauze  electrodes  are  placed 
between  each  pair  of  zinc  discs,  two  on  each  side  of  their 
axis  of  revolution,  and  they  are  immersed  in  the  sea-water 
during  the  electrolysis  for  a  depth  of  about  9  or  10  inches. 

During  the  electrolysis  the  sea-water  is  constantly  being 
pumped  hy  the  rotary  pump  in  the  direction  of  the  arrows 
from  the  tank  15,  through  the  eleetrolyser  E,  back  again 
into  the  tank,  ami  the  liquid  is  thus  kept  circulating  for  a 
length  of  time  depending  upon  the  strength  in  "available 
chlorine"  which  it  is  desired  to  attain  in  the  finished 
product. 

It  was  stated  by  M.  Qermite's  agents  that  the  strength 
OSed  was  half  a  gramme  of  "available  chlorine  "  per  litre  of 
electrolysed  sea-water  as  estimated  by  the  arsenious  acid 
test. 

Current  Condition,  Determined  by  M.  Hermite. 

All  experiments  on  the   production   of  the  disinfecting 

compound-,    from    sea-watei    were    made   at    Worthing   with 

natural  sea-water  and  M.  Hermitc's  plant,  and  the  conditions 
as  to  voltage,  strength  of  current,  and  current  density,  as 
well  as  t;  mode   of  conducting  the   electrolysis  were 

those  which  had  been  previously  ascertained  by  M.  Hermite 

to  be  the  most  suitable,  and  these  pie-determined  conditions 

were  nevi  r  departed  from  in  the  following  experiments; — 
.\ut  mr  of  tin   Disinfectant. 

The  electrolysed  -ea  water  is  a  clear,  colourless  liquid, 
possessing  a  faint    chlorous   odour,    resembling  bleaching- 
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powder,  and,  notwithstanding  statements  which  have  been 
made  to  the  contrary,  has  a  very  distinctly  alkaline  reaction 
with  litmus  paper,  the  bleaching  of  which  is  by  no  means 
immediatea 

On  the  addition  of  acids  free  chlorine  is  evolved,  which 
■would  likewise  be  the  case  with  sodium  hypochlorite  or 
bleaching  powder. 

After  a  considerable  volume  of  sea-water  has  been  elec- 
trolysed the  sides  of  the  electrolyser  become  coated  with  a 
white  deposit  of  magnesia,  whilst  a  larger  quantity  of  it 
collects  on  the  floor  of  tank  15. 

It  is  not  our  object  in  this  paper  to  enter  into  any  dis- 
cussion of  the  intricate  chemical  actions  which  take  place  in 
the  electrolyser. 

The  possible  chemical  changes  are  numerous,  for  not  only 
may  we  have  the  decomposition  of  water  and  of  its  dissolved 
■chlorides,  more  especially  the  chloride  of  magnesium,  from 
•which  magnesia  is  precipitated  during  the  electrolysis,  but 
also  we  may  have  further  oxidations  and  reductions  effected 
by  the  nascent  oxygen  and  hydrogen  ■which  are  evolved 
from  the  electrodes  during  the  electrolysis,  as  well  as  further 
interactions  of  the  primary  products  of  the  electrolysis  to 
form  new  compounds. 

M.  Ilermite  himself  is  content  to  state,  very  vaguely,  that 
"  the  disinfecting  principle  is  an  oxygenated  compound  of 
■chlorine." 

Messrs.  Cross  and  Bevan  and  Dr.  Hurter  have  published 
papers  in  the  Journal  of  this  Society  which  have  for  their 
•object  the  elucidation  of  this  subject  (this  Journal,  Vol.  VI., 
1887,  pp.  170  and  246,  337  ;  Vol.  VII.,  1888,  pp.  292,  726), 
but  our  aim  has  been  rather  to  ascertain  the  practical  value  of 
the  process  than  to  discuss  the  nature  of  the  chemical 
changes  which  the  solution  undergoes. 

Suffice  it  here  to  say  that  the  principal  product  of  the 
electrolysis  is  a  soluble  hypochlorite  which  remains  in 
solution,  and  that  the  method  used  in  these  experiments,  to 
estimate  its  amount,  is  one  which  is  used  for  the  estimation 
.of  hypochlorites  in  bleaching-powder. 


Method  of  Estimating  "  Available  Chlorine  "  in 
Electrolysed  Sea-  Water. 

The  method  consists  in  titrating  50  cc.  or  100  cc.  of  the 
electrolysed  sea-water  with  a  deeinormal  solution  of 
alkaline  potassium  arsenite  until  a  drop  of  the  liquid  no 
longer  gives  a  blue  coloration  when  dropped  on  a  filter-paper 
impregnated  with  a  solution  of  potassium  iodide  and  starch. 
The  volume  of  arsenite  thus  required  is  then  calculated  into 
"available  chlorine"  just  as  though  the  solution  were 
sodium  hypochlorite  or  bleaching-powder. 

This  method  was  found  to  be  in  practical,  and  often  very 
exact,  agreement  -with  the  different  method  of  estimation 
employed  by  the  electrical  engineer  in  charge  of  the  plant 
at  Worthing.  This  latter  method  consisted  in  titrating  a 
definite  volume  (3  cc.  or  5  cc.)  of  arsenious  acid,  or  its 
equivalent,  with  the  electrolysed  sea-water  to  be  examined, 
usinc  a  few  drops  of  indigo  sulphate  solution  as  an 
indicator,  an  excess  of  electrolysed  sea-water  causing  its 
■bleaching. 

Relation  between  "  Current "  and  "  Yield" 

The  following  experiments  were  made  with  the  object  of 
ascertaining  the  relation  between  the  amount  of  current 
used  and  the  yield  of  available  chlorine,  in  order  that 
reliable  data  might  be  obtained  as  to  the  cost  of  produc- 
tion. 

In  all  cases  the  tank  (A  or  B)  used  for  the  experiment, 
as  well  as  the  electrolyser,  was  thoroughly  cleaned  out  and 
fresh  sea-water  pumped  into  it  before  each  electrolysis. 

In  the  first  series  of  experiments  the  volume  of  sea-water 
taken  was  750  litres.  The  current  used  was,  however, 
somewhat  erratic,  owing  to  defective  driving  of  the 
traction  engine.  It  started  at  275  amperes  and  6-3  volts, 
but  was  allowed  to  run  at  300  amperes  or  more  and  6-6 
volts  after  the  first  half  hour.  The  liquid  was  tested  every 
15  minutes  for  the  amount  of  "  available  chlorine "  and 
Table  I.  shows  the  results. 


Table  I. 
First  SERIES  of  Expertkstttb   \t  tub  Klectrolyser. 

Volume  0/ Sen-  Water,  750  litres.     Current  erratic. 
Date,  February  15,  1H94. 


Duration  of 
Electrolysis. 


C.c's  of       Arsenite 

10 

required  for 

100  ec.  E.S.W.' 


Strength  inGrms. 

of  available  Chlorine 

per  Litre. 


Minutes. 
15 

2-5 

0*88 

30 

4*95 

0-175 

45 

7-45 

•'Ml 

GO 

10-5 

0-371 

75 

12-8 

0-45S 

90 

15*0 

e-531 

95 

15-3 

0-541 

*  E.S.W.  =  Electrolysed  sea-water. 

Samples  of  the  finished  product,  containing  0-541  grms. 
of  available  chlorine  per  litre,  were  brought  away  in 
stoppered  Winchester  quart  bottles,  for  further  examination. 
The  next  day  the  strength  was  again  determined,  and  it 
was  then  found  to  have  undergone  a  very  remarkable 
diminution.  This  result  was  the  more  noteworthy  inasmuch 
as  a  sample  of  electrolysed  sea  water  taken  from  the 
elevated  tank  supplying  the  w.c.'s,  but  prepared  and  sent  up 
for  use  before  the  above  experiments  were  made,  was  not 
found  to  diminish  in  strength  in  this  manner,  as  the 
following  results  show  : — 


Table  II. 
Fiest  Series  of  Experiments  on  Stability. 


Sample  from  Tank  B. 
Initial  strength,  0'541  grms. 

♦Sample  from  Elevated  Tank. 
Initial  strength,  (?). 

When 
Examined. 

C.c.'s  of 

Arsenite 

for 

100  ec. 

K.s.W. 

Strength. 

When 

Examined. 

Ce.'s  of 

Arsenite 

for 

100  cc. 

E.S.W. 

Strength. 

Immediately 
After  20  hours 
„       2  days 

»      0     .. 
»     12     „ 
„     23     „ 

15-30 
2-35 
0-50 
0-30 
0-20 
0*15 

o-io 

Grms. 
0-5U 

0-083 

0-017 

o-oio 

0-007 
0-005 
0*003 

After  1  day 
„      3  days 
»      *>    » 
„      8    „ 
,.    12    „ 
,»    23    „ 

6-60 
6-20 
6-20 
6-10 
5-95 
5-70 

Grms. 
0-233 

0-219 

0-219 

0-216 

0-210 

0-201 

*  The  age  of  this  sample  when  taken  is  unknown,  probably  it 
was  made  the  day  before  it  was  taken  from  the  tank  (see  subsequent 
experiments). 

It  will  afterwards  be  seen  how  these  observations  can  be 
reconciled.  The  results  show  that  the  sample  from  the 
elevated  tank  was  of  a  stable  character,  whilst  the  one  from 
tank  B  was  exceedingly  unstable.  This  latter  sample, 
24  hours  after  making,  was  found  to  be  incapable  of 
sterilising  fcecal  matter  and  urine  when  used  in  the  propor- 
tion of  2  galls,  to  one  stool,  the  ratio  it  is  proposed  to  use 
on  a  large  scale. 

On  March  7  these  experiments  were  repeated,  as  the 
previous  results  seemed  at  that  time  so  unaccountable. 
On  this  occasion  also,  the  tanks  were  cleaned  out  and  filled 
with  sea-water,  which  gave  no  coloration  with  starch  and 
potassium  iodide  solution.  The  driving  of  the  engine  on 
this  occasion  was  more  perfect,  and  the  current  was  kept  as 
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constant  as  possible  at  250  amperes  and  C-l  volts.  The 
solution  was  examined  every  15  minutes  for  the  amount  of 
"  available  chlorine,"  with  the  following  results  : — 

Table  III. 
Second  Series  of  Experiments  at  the  Electrolysi  u. 
Volume  of  Sea-Water,  750  litres.     Current  fairly  constant 


at  250  amperes  and  6  ■ 

L  volts.     Date,  March  1th,  1894. 

Duration 

C.c.'s  of  jjr 

Arsenite 

required  for 

100  cc. 

EJ9.W. 

Difference 

Strength  in 
(inns,  of 

Difference 

of 
Electrolysis. 

for  15 
Minutes. 

available 

Chlorine 
per  Litre. 

for  15 
Minutes. 

Minutes. 

0 

0-70 

2-4 

0-02 1 

0-085 

15 

2-10 

2-35 

0-085 

0-083 

30 

4-75 

2-20 

0-1G8 

0-07S 

45 

G-95 

2-18 

0246 

0-077 

CO 

•• 

2-17 

0-076 

75 

11-3 

2-00 

0-400 

0-070 

90 

13-3 

1-80 

0-470 

0-064 

1X)5 

151 

0-534 

It  will  be  noticed  that  the  increment  in  strength  of  the 
solution  for  each  additional  equal  amount  of  current 
gradually  diminishes.  This  we  shall  find  to  be  still  better 
exemplified  when  the  production  of  higher  strengths  are 
considered,  for  they  are  not  so  economically  produced  as 
are  the  lower  strengths. 

The  behaviour  of  samples  of  the  finished  product  which 
were  brought  away  in  stoppered  Winchester  quart  bottles, 
and  of  which  the  initial  strength  was  0-534  grms.  of  available 
chlorine  per  litre,  entirely  confirmed  the  previous  experiment, 
for  in  24  hours  the  strength  had  fallen  over  90  per  cent, 
(from  0*534  grms.  to  0-04!)  grms.),  whilst  again  a  sample 
from  the  elevated  tank  used  for  supplying  the  water-closets, 
showed  only  a  slight  diminution  in  strength  in  24  hours, 
being  in  fact  a  very  stable  solution,  as  the  following  results 
show ; — 

Table  IV. 

Second  Series  of  Experiments  on  Stability. 


rople  from  Tank  B. 
Initial  strength  0*534  Grma, 

•  Sample  fro  n  Elevated  Tank. 
Initial  Strength  <  ■ ). 

N 

When        u 

Examined,    "'i'",''"'1 

IOI 

100  CC. 
B.S.W. 

When 
Examined. 

Cc's  of 
N 

10 

Asenite 

required 

for 

100  cc. 

B.8.W. 

ngth. 

Immediately 

After  1  day.. 
2  dl 
•':    •    . 

•  • 

IV  10 

ri'i 
0*00 

fJrms. 
0'EM 

0-048 

0--.I7 

0*010 

\VI»  a 

After  1  day 
„    -'  day* 

..  61  .. 

Cc. 
16*60 

12*80 

18*66 

18*60 

(Jims. 
l)-.-,.-,2 

(■■  117 

(i- 146 
0*811 

•  Tli'-  arte  of  n,i^  sample  when  token  ia  unknown,  probably  ii  was 
efore  it  was  taken  from  the  tank  equent 

expei 

'lli'     ample     of  tbe  final   product  made  on  March  7th 

(Table  III.),  and  which  bad  a  strength  of  0*584  grms.  when 

nade,  were  found  nexl  day  to  Ijc  inoapabbj  of  iteriliaing 

broth  cnlturei  oi    bacillus  pyocyaneus  and  itapbyloooccm 

albus,  when   I  rollMBfl  0  of  electro 

M    allowed  to  remain    in  contact  for    18  hours, 


as  characteristic  pure  cultures  were    afterwards   plentifully 
obtained  from  the  fluid.      It  was    similarly  ineffective  whei 
tried  on  the  spores  of  moulds. 

These  experiments  so  conclusively  proved  the  great 
instability  of  a  solution  of  half  a  grm.  strength  (tested 
immediately  after  making)  and  also  its  uselcssness  as  a 
disinfectant  when  24  hours  old,  that  on  the  next  visit  to 
Worthing,  the  experiments  were  repeated,  but  instead  of 
stopping  the  engine  when  a  strength  of  half  a  grm.  was 
reached,  the  dynamo  was  allowed  to  run  on  until  a  strength 
of  0-683  grms.  in  one  series  and  1*136  grms.  in  another 
series  was  obtained,  (see  Tables  V.  and  VII.). 

In  these  experiments  a  volume  of  1,000  litres  was- 
employed,  and  the  current  kept  as  nearly  as  possible  to  250- 
amperes  and  6*  1  volts. 

Table  V. 

Third  Series  of  Experiments  at  the  Electrolyser. 

Volume  of  Sea-Water,  1,000  litres.  Current  fairltf 
constant  at  250  amperes,  and  6- 1  volts.  Date,  March  21st,. 
1894. 


Fii 

st  Electrolysis 

Second  Electrolysis. 

Duration  of 

Electrolysis. 

C.c.'s  of  - 
10 
Arsenite  for 
100  cc.  E.S.W. 

Strength  in 
Grins,  of 
available 
Chlorine 

per  Litre. 

Cc.  s  of  jjj 

Arsenite 

for  100  cc. 

E.S.W. 

Strength  in 
Grms.  of 
available 
Chlorine 
per  Litre. 

15  minutes 

1-75 

0-062 

. . 

. . 

30       „ 

3-60 

0-127 

3-90 

0-138 

45        „ 

5-35 

0-189 

.. 

.. 

60        „ 

7-10* 

0-251* 

7-20* 

0-255* 

75        „ 

8-85 

0-313 

.. 

• . 

90        „ 

10-35 

3 -360 

.. 

• » 

105 

11-55 

0-409 

.. 

120        „ 

13-15* 

0-465* 

13'15 

0-465- 

135        „ 

14-00* 

0-195* 

. . 

.. 

150        „ 

•  • 

.. 

14-7* 

0-520* 

180        „ 

•  • 

•  • 

10-4 

0-5S0 

210        „ 

•• 

*  • 

17-4 

0-016 

240 

•• 

19-3* 

0-683* 

*  Samples  were  taken  at  these  points  in  Winchester  quart 
stoppered  bottles  for  the  experiments  on  stability  given  in- 
Table  \  I. 

With  a  view  to  watching  the  progress  of  the  decomposi- 
tion of  the  electrolysed  sea-water  during  the  first  24  hours, 
in  which  time  solutions  of  half  a  grm.  per  litre  lose  over 
90  per  cent,  of  their  strength  j  the  samples  marked  *  in 
Table  V .  were  examined  at  definite  intervals  of  time  after 
being  made.     The  results  are  shown  in  Table  VI. 

This  table  and  the  accompanying  curves  in  Figure  II. 
show  very  clearly  that  within  14  hours  (and  with  lower 
Strengths  within  1  1  hours)  all  the  solutions  up  to  a  Strength 
of  <>•">-'    grUM.    of  available  chlorine    have  sunk  below  0- 1 

grm.    It  ia  evident,  therefore,  that  solutions  up  to  half  a  grm. 

Strength,  whatever  tiiey  may  be  capable  of  when  freshly 
prepared,  are  of  so  low  a  strength  as  to  be  valueless  within 
12  hours.  On  the  other  hand,  a  solution  of  0*68  grm. 
shows  a  far  greater  stability  |  for  even  alter  4  7  days  it  still 
contain-  over  a  quarter  of  a  grm.  of  available  chlorine  per 
litre  (0-272  grin.),  see  curve  III.,  Fig.  HI. 

The  nexl  experiments  wen-  made  with  the  object  of 
studying  still  further  the  behaviour  of  solutions  of  higher 

trengths  than  had  previously  been  obtained,  and  at  the, 
■ame  time  to  obtain  data  as  to  the  relation  between  the 
amount  of  current  and  "yield"  when  these  higher  Strengths 
had  to  be  made. 

In  the  following  series  the  dynamo  was  allowed  to  run 

for  seven  hours  without  stopping,  e\cepi  a    lew  minutes  for 

oiling  the  machinery . 
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Table  VI. 

'In i it i>  Si  imi.s  "i    ]-.\ri  iciMi  NTS  on  Stability. 


Examined. 


Strengths  in  Grms.  of  available  Chloriiic  per  Litre  after  definite  Time*, 


Sample  I.       Sample  IL     Sample  III. 


Sample  IV.      Sample  V.        Sample  VI 


Immediately 

After  H  hours  18  minutes 

t»  *>  ii       u       it 

.,  4  ..        0        „ 

„  5  „      30 

»  c  „      0      „ 

,,  e  „     w 

it  7  i,         lo     ft 

i>  J  »»     "     »» 

„  ii  „   o   „ 

„  12  .,   0   „ 

„  13  „   0   „ 

f>  1"*  T>                  "       )l 

„  10  ,,   0   „ 

„  19  „    0 

„  20  „   0 

„  22  „   0   „ 

„  24  „   0   „ 

ti  25  „    u    m 

..  is  „   o 

„  3  days  

..  G  „  

,.  9 

t,  *-0  »    •. ♦• 

„  47  „   


0-251 


209 


150 


124 


103 


056 


046 


0-255 


0*485 


0-156 


0  079 


0-085 


0-495 
0*483 
0  2S3 


0-109 


0-046 


0-035 


0-053 


0-046 


0-042 


0-520 


0*304 


0  201 


0*096 


0-007 


0-0S3 


0-418 
0-417 


0-304 


0-028 

0-340 

0-021 

« • 

0-009 

•  • 

0-005 

0  336 

0-008 

0-308 

0-002 

0-272 

Grms.  of 
Available  Chlorine. 


Fig.  2. 


Strengths  up  to  0-j2  grms. 


0  5W 

T 

0  4  1 

Ii 

ii\ 

E 

03    IC 

n    *H 

^    \  V 

02     ^c$ 

>^j . 

\  r* 

3s 

0  1                      iS,                -,                               — 1- 

^Ssilr 

■^Si^*--,- 

^r-^ZIjz —  - „ 

-=a              --^^tir1 

0  0                                                              A. 

Age  of  Solution  0  firs  lOhrs 


20hr 


30hrs        40hrs         SOhn 


Curves  showing  Instability  of  Electrolysed 
Sea-Water. 

(Table  VI.) 


The  following  table  shows  the  results  : — 

Table  VII. 

Fourth  Series  of  Experiments  at  the  Electrolyser. 

Volume  of  Sea-Water  1,000  litres.     Current  250  amperes 

and  6- 1  volts.     Date,  March  22nd,  1894. 


Duration  of 

N 
Cc.'s  of  jTT  Arsenate 

Strength  Grms. 

Electrolysis. 

required  for  100 
cc.  E.S.W. 

per  Litre. 

llrs.      Min. 
1             0 

7-15 

0-253 

2             0 

12-60 

0-448 

2           30 

14-70 

0-520 

3           30 

18-00 

0-637 

4           30 

21-30 

0-751 

S           30 

25-10 

0-888 

6             0 

27-30 

0*966 

6           30 

29-60 

1-047 

7             C 

32-10 

1*136 

Samples  were  taken  at  each  of  these  points,  except  the 
first  two,  and  their  stability  examined,  see  Table  VIII. 
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Table  VII I. 
Fourth  Series  of  Ian  .kimi.nts  <>n 

STAltll.l  1  v . 

sirenirths,  in  Grms.ot  Available  Chlorine  per  Litre  after  definite  Internals  of  Time, 

■\Vli?n  examined. 

Sample  I.      Sample  II. 

Sample  HI. 

Sample  IV. 

Sample  \ . 

Sample  VI. 

Sample  VI I 

0-520 
0  049 
0-0-20 

0-037 
0-220 
0-193 

O'lW.T 
0-301+ 
0-340 

0-336 

0:S0S 

0-272 

46-6°  3 

0  754 
0*495 

0  174 
0-471 
0-450 
0-403 
0-340 
31-2  °o 

0-888 
0-739 
0713 
0-700 
0-658 
0-534 
0-421 
16-7  °,'0 

1-017 
0-975 
0-908 
0-892 
0  835 
0-620 
0-403 
6-9  % 

1-130 

1-086 

i-on 

0-007 

infos'               0*198 

0-003        ''-        0-193 
0-0<)-2        |  ■"    0-182 
90-4                  61--. 

0-984 

•>•>                                                 ,  .              

OC02 
0-65S 

0481 

4-3% 

1 

The  rieures  in  the  above  table  are  shown  as  curves  in  Fisr.  III. 

he  nrpvious  series.  t  After  13  hours  only. 


Grins,  of 
Available  Chlorine. 


*  From  the  previous  series 


Fig.  3. 


These  solutions  are  relatively  more  stable  than  those  of 
similar  strengths  made  from  pare  sea-water,  as  the  following 
table  shows  : — 

Table  IX. 
Fifth  Series  of  Experiments  ox  Stability. 


srrtng'h 


Strength  in  Grms.  of  Available  Chlorine 
When  Examined.  per  Litre  after  definite  Intervals  of 

Time. 


AgrtfSolutier  Od      5  a     lOd  Z0<t  3Ca  40a  50di,i 

Clkvi  -  bhowihg  Instability  of  Elbcibolxbbd 
Sea-Water. 

(Tabu  VIII.; 

•;  results  show  conclusively  that  although  the 
product  which  is  of  only  half  a  grm.  strength  imme- 
diately it  is  made  is  very  unstable  and  loses  over  'JO  per 
cent,  of  its  strength  during  the  f.r-t  24  hour-;,  yet  the 
higher  strengths  are  not  f-.o  DBStable.  Solutions  of  0-0  are 
not  so  unstable  as  those  of  0*5  strength,  whilst  when  a 
strength  of  0*75  is  reached  we  have  a  marked  gain  in 
stability,  and  a  solution  of  1*186  grins,  strength  only  falls 
below  a  grm.  in  five  days.  The  percentage  loss  of 
strength  during  the  first  24  hours  illustrate,  very  clearly 
that  the  stability  increases  with  the  strength.  It  must  be 
pointed  out,  however,  that   the    big  Dgths  are  no' 

:,omicalIy  produced  as  arc  the  lower  strength-,  t:.<j.,  if 
W«  double  the  amount  of  current  or  rather  double  the 
length   of    time    during   which   the    sea-water   ondergi 

trolvsis  in  order  to  obtain  0*8  grm.,  we  do  not 
1*0  grm.  but  only  0*75  grm.  In  other  word-,  if  we 
increase  the  current  100  per  cent,  wc  only  get  an 
increased  yield  of  50  pet  cent.,  yet  it  must  be  observed 
that  it  is  just  this  increase  wnicfa  renderi  the  solution 
'  ble. 

'her    experiments    •*<i-      made     on     the     stability     of 

tfettfolj  irater  of  strengths  0**,  n-7,  0*7»,  0*78 

.  ,  which  bad  been  prepared  bj  electrolysing  s  mixture 

in  the  proportion  ol  2  •.  I,  offi  •  water  with  sea-water 

which  had  on   the   prerious  day   been    electrolysed 

Uj. 


Immediately  , 
After  4  hours 

n        6         ,, 

n  6j  ., 

»  8  „ 

„  12  „ 

n  24  „ 

„  B  „ 

„      4  days 


0-607 

0-702 

0-761 

0-396 

•  • 

•  • 

.. 

.. 

0-584 

•  • 

0478 

•  • 

0-332 

•  • 

•• 

0-300 

0-453 

0-506 

0276 

0-449 

0-559 

0-272 

0-449 

0-559 

0-269 

0-412 

0-545 

0-789 


0-020 


0-016 
0  616 
0-008 
0-594 


From  the  foregoing  experiments,  it  is  evident  that  iu 
judging  of  the  stability  or  instability  of  electrolysed  sea- 
water  of  various  strengths,  it  is  of  the  utmost  importance 
to  know  how  long  the  solution  has  been  prepared.  It  is 
evident  that,  given  two  solutions  of  exactly  the  same 
strength,  one  newly  prepared  and  unstable,  the  other  old 
and  stable,  the  bitter  will  have  been  much  more  costly  in 
production.  Previous  experimenters  do  not  seem  to  have 
paid  much  attention  to  this  point,  and  it  is  evident  that  by 
ignoring  the  age  of  solution,  great  discrepancies  between 
tits  can  easily  arise.  For  example  :  in  Table  II.  (right- 
hand  column-)  ire  see  that  a  solution  of  0*288 grm.  strength 
is  very  stable,  whereas  Table  VL  Bhows  thai  solutions  of 

0*251  or  of  0*259  grin,  strength  are  very  unstable. 

Again,  in  Table  II.,  we  find  a  solution  of  0  J41  strength, 
and. m Table  IT.  (left-hand  column)  a  solution   of  o-;>:ti 

strength,  both  of  which  are  wry  unstable,  whilst,  on  the 
other  hand,  Table  IV.  (  right-hand  eoluuin)  shows  a  solution 
of  0*553  Strength,  which  is  very  stable.  In  Table  VIII. 
also  many  other  similar  examples  may  be  seen. 

Hence 'it  is,  probably,  that  other  observers  conclude    that 

comparatively  low  strengths,  such  as  i)-.-(  and  0*6  are  stable, 

such  -table  low -strength  solutions  having  been  originally 
produced    at     higher    Strengths    and    at     greater    OOSl     than 

appears  from  a  mere  titration  of  such  solutions  when  a  day 

or  mote  old.     Estimations  of  strength  made  on  the  day 

after  preparation  seem  to  have  then  been  taken  as  initial 

■  iii/ilt,  and  erroneous  conclusions,  therefore,  drawn  as  to 

i.iiity.      All  the  experiments  which  we  have  made  show 
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thai  in  1 1  * I  —  decomposition  of  the  solution  the  greatest  loss 
occurs  daring  the  first  12  hoars,  daring  which  time  the  loss 
of  strength  is  often  very  rapid.  This  is  of  extreme  impor- 
tance, beoaose,  if  the  electrolysed  sea-water  is  to  be  made 

at  a  central    station  and  distributed  to  each  house  in  a  town 

in  pipes,  like  ordinary  water  and  gas  (which  tie  Semite 
process  proposes),  the  solution  will  probably  he  etinaing  or 
flowing  through  these  pipes  for  a  longer  time  than  this 
before  it  comes  into  actual  use.  Indeed,  it  is  very  advisable 
that  the  disinfecting  solution  should  remain  of  an  efficient 
strength  for  at  least  21  hours.  If  this  he  adopted  as  a 
necessary  condition,  then  it  follows  that  all  strengths  below 
0*75  grm.  per  litre  are  useless,  because  of  their  great  in- 
stability. It  will  also  be  shown  that  they  are  not  stroDg 
enough  to  act  as  efficient  disinfectants. 

A  solution  made  at  0-75  grin,  will  have  fallen  to  0*5 
•during  the  first  24  hours,  and  as  we  shall  see  that  this 
strength  is  not  effective  on  subtilis  spores  or  on  faeces,  it 
follows  that  still  higher  strengths  will  have  to  be  used  if  the 
substance  is  to  act  as  a  true  disinfectant,  and  not.  merely  as 
an  antiseptic. 

Befpre  considering  this  question  as  to  the  effective  strength 
of  solution,  it  will,  perhaps,  bo  as  well  to  consider  the 
bacteriological  experiments  which  we  have  made  on  the 
action  of  various  strengths  of  solution,  used  in  various  pro- 
portions, and  acting  for  various  lengths  of  time  on  pure 
cultivations  of  bacteria. 

M.  Hermite's  representatives  in  England  claim  that, 
although  the  lower  strengths  are  very  unstable,  they  are 
also,  in  virtue  of  their  instability,  all  the  more  effective  as 
oxidising  and  disinfecting  agents ;  and  this  at  first  sight 
seems  reasonable,  but  the  following  bacteriological  experi- 
ments will  show  that  this  is  by  no  means  the  case. 

Taking  first  a  solution  of  a  strength  0- 25  grm.,  Cham- 
berlaud  flasks,  containing  5  or  10  cc.  (as  the  case  may  be) 
of  broth,  were  infected  with  bacillus  coli  communis  and 
bacillus  subtilis,  the  former  being  used  five  days  old  and 
the  latter  seven  days  old  in  one  series  and  14  days  old  in 
another  series  of  experiments,  the  latter  organism  being  ex- 
amined microscopically,  and  found  to  be  in  the  mature-spore 
condition.  The  culture  having  been  mixed  with  the  requisite 
volume  of  electrolysed  sea-water  (10  cc,  or  50  cc.  gene- 
rally), so  as  to  give  the  proportions  of  1:1,  1:2,  1:5,  and 
1:10,  the  mixture  was  allowed  to  stand  for  a  length  of  time 
varying  from  30  minutes  to  4}  hours,  and  sub-cultures  were 
made  by  taking  out  a  loopful  of  the  fluid,  to  make  a  sub- 
culture either  in  a  sterile  broth  tube  or  to  streak  on  the 
surface  of  gelatine  in  a  tube  obliquely  set,  or  to  make  a 
gelatine-plate  cultivation  in  a  sterile  Petri's  dish. 

The  following  table  shows  the  results :  The  +  indicates 
not  sterilised,  the  0  sterile. 

Table  X. 

First  Series  of  Bacteriological  Experiments. 

Strength  0'25  grm.  of  available  Chlorine  per  Litre. 

I.  Bacillus  Coli  Communis. 


Age 
of 

Solution. 

Duration 

of 
Action. 

Sterilised  (0)  or  not 
Sterilised  (  +  ). 

Ratio  of  Vol.  of  Culture 

to  Vol.  of  Electrolysed 

Sea- Water. 

Method  of 
Sub-Culture.* 

1  :  1. 

1  :2. 

1  :  5.  j  1  :  10. 

30  mir. 

30  min. 

+ 

+ 

+ 

0 

Oblique  streaks. 

.. 

2  hours 

+ 

+ 

+ 

0 

Broth  tubes. 

6  hours 

lhour 

+ 

+ 

+ 

+ 

Oblique  streaks. 

.. 

4|  hours 

+ 

+ 

+ 

0 

Broth  tubes. 

24  hours 

2  hours 

+ 

+ 

+ 

+ 

Plates.t 

Six  hours  and  2-1  hours  old  solutions  are  used  a  fortiori. 
*  In  all  cases  the  purity  of  the  broth  sub-cultures  was  verified 
by  plate  culture  or  other  test. 
't  All  plates  very  crowded  with  colonies. 


II.  Bacillus  Subtilis  (Mature  Spores). 


Sterilised  (0)  or  not 
Sterili  ed  I 

Age 

of 

Solution. 

Duration 

of 
Action. 

Kiitii>  of  Vol.  of  Culture 
to  Vol.  of  Electrolysed 
Sea-Water. 

Method  of 
Sub-Culture.* 

1  :1. 

1:2. 

1:5.     1:10. 

30  min. 

30  min. 

+ 

+ 

+ 

+ 

Loop  stabs. 

•  • 

1  h.  30  m. 

+ 

+ 

+ 

+ 

Plates.t 

•  • 

2  hours 

+ 

+ 

+ 

t 

Plates.t 

•  • 

2  hours 

+ 

+ 

+ 

4- 

Broth  tubes. 

2  h.  15  m. 

+ 

+ 

+ 

+ 

Broth  tubes. 

Six  hours  and  21  hours  old  solutions  are  useless  a  fortiori. 
*  In  all  cases  the  purity  of  the  broth  sub-cultures  was  verified 
by  plate  culture  or  other  tests. 
t  All  plates  very  crowded  with  colonies. 

These  results  show  that  the  solution  at  0*23  grm. 
strength  is  not  effective  on  subtilis  spores,  even  in  2{  hours, 
when  used  in  the  large  proportion  of  1 :  10,  but  that  tha 
non-sporing  organism  is  killed  in  half  an  hour  when  this 
large  proportion  (1 :  10)  is  used,  but  is  not  killed  even  in 
two  hours  when  the  proportion  of  volume  of  culture  to  that 
of  electrolysed  sea-water  was  1 :5. 

When  a  solution  of  0'25  grm.  strength  is  used  six  hours 
after  making,  it  is  ineffective,  when  acting  for  an  hour  in 
large  volume  (1  to  10),  but  that  it  is  slowly  acting  is 
shown  by  the  sterility  of  the  tube  sown  after  a  contact  of 
4|  hours  with  the  largest  dose,  1:10. 

Twenty-four  hours  after  making  the  solution  is  shown, 
both  chemically  and  bacteriologically,  to  be  entirely  useless. 

Passing  now  to  a  strength  of  half  a  grm.  per  litre,  we 
find  the  following  results  : — 

Table  XI. 
Second  Series  of  Bacteriological  Experiments. 
Strength  0"50  grm.  of  Available  Chlorine  per  Litre. 

I.  Bacillus  Coli  Communis. 


Age 
of 

Solution. 


Duration 

of 
Action, 


Sterilised  (0)  or  not 
Sterilised  (  +  ). 


Ratio  of  Vol.  of  Culture 

to  Vol.  of  Electrolysed 

Sea-Water. 


1:1.     1:2.     1  :  5.    1  :  10. 


Method  of 
Sub-Culture. 


30  min. 

30  min. 

+ 

0 

0 

0 

Oblique  streaks. 

.. 

2|  hours 

+ 

0 

0 

0 

Broth  tubes. 

G  hours 

30  min. 

+ 

+ 

0 

0 

Plates. 

.. 

3  hours 

+ 

+ 

0 

0 

Broth  tubes. 

24  hours 

2\  hours 

+  * 

+ 

+ 

+ 

Plates.t 

•• 

1  hours 

+  * 

+ 

+ 

+ 

Broth  tubes. 

II. 

Bacillus  Subti 

lis  (Mature  Spores). 

30  min.J 

30  min.    i     + 

+ 

+ 

+ 

Loop  stabs. 

.. 

30  min.         + 

+ 

+ 

+ 

Plates. 

•• 

2|  hours        + 

+ 

+ 

+ 

Broth  tubes. 

•  No  sub-cultures  made  in  these  two  cases,  but  results  follow  from 
those  with  greater  volume. 

t  All  plates  crowded  with  colonies. 

t  No  experiments  with  6  hours  and  21  hours  old  solutions  as 
they  would  be  useless  a  fortiori. 
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These  results  show  that  the  half  grin,  strength  is  quite 
ineffective  on  mature  subtilis  spores,  even  when  used  in 
large  volumes,  hut  that  if  used  within  half  an  hour  after 
making,  it  is  effective  on  the  non-sporing  organism  in  half 
an  hour  if  used  in  twice  the  volume  of  the  culture,  hut  an 
equal  volume  is  ineffective.  If  not  used  within  six  hours, 
five  times  the  volume  of  the  culture  is  required,  whilst,  if 
not  used  within  24  hours,  the  solution  as  shown,  both 
chemically  and  bacteriological ly,  is  quite  useless. 

Passing  on  now  to  a  still  higher  strength,  we  find  the 
following  results  :  — 

Table  XII. 

Third  Series  of  Bacteriological  Experiments. 

Strength  o*"3  !Ji~m.  of  Available  Chlorine  per  Litre. 

I.  Bacillus  Coli  Communis. 


Age 

of 

Solution. 

Duration 

of 

Action. 

Sterilised  (o)  or  not 

Sterilised  (  +  ). 

Ratio  of  Vol.  of  Culture 

to  Vol.  of  Electrolysed 

Sea-Water. 

Method  of 
Sub-Culture. 

1  :1. 

1:2.     1:5.    1  :  10. 

■30  min. 

<5  hours 

24  hours 

30  min. 

30  min. 

30  min. 

2|  hours 

0 
0 

+ 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

0 
0 

Oblique  streaks 
Broth  tubes. 
Plates.* 
Broth  tubes. 

II.  Bacillus  Suetilis  (Mature  Spoees). 


30  min. 


30  min. 


+       Loop  stabs. 


*  This  plate  was  somewhat  crowded  but  showed  great  diminution 
as  compared  with  the  lower  strengths. 

These  results  show  that  the  strength  0-75  is  not  effective 
in  any  proportion  on  mature  subtilis  spores,  but  that  an 
equal  volume  kills  the  non-eporing  organism  in  30  min.,  if 
used  within  0  hoars,  whilst  if  not  used  within  24  hours, 
sterilisation  is  not  complete  in  30  min.  with  an  equal 
volume,  but  is  so  in  2  J  hours  or  in  30  min.  if  double  the 
volume  is  used. 

Table  XIII. 

Fourth  Series  of  Bacteriology  w.  Experiments. 

Strength  1  o  grm.  of  Available  Chlorine  per  Litre. 

I.  Bacillus  Coli  Communis. 


Age 

of 

Solution. 

Duration 

or 

.ii. 

Sterilised  (0)  or  not 
lised  '  +). 

Ratio  of  Voi.  of  Culture 
to  Vol.  of  Blectrolj 
■Water. 

Method  oi 

Sub-Culture. 

11.     1:2. 

1      S.     1  :  10. 

30  min. 

•• 
l\  1. 

•• 

hi. 

t'l  t 

t  ll 

0 
0 
0 
I) 

0 
0 

0 

'1 

H 
0 
0 

0 

0 

0 
0 

Plafc 

Broth  tub 
Obliq 
Broth  tubes. 

II.  Ba<  ii. i. i  ■>  Si  i-.iii.ih  (Mai 
M  boon 


■.in. 


+ 
+ 


+ 
+ 


+ 
+ 


Loop  --tain. 
Jlrolli 


These  results  show  that  the  grin.  Strength  is  fatal  within 
half  an  hour,  when  equal  volumes  air  used  on  a  culture  of 
bacillus  coli  communis,  whilst  even  this  strength  is  not  fatal 
to  subtilis  spores,  even  when  used  in  such  large  volumes  as 
1  :  10. 

Dr.  Buffer,  Director  of  the  British  Institute  of  Preven- 
tive Medicine  has  made  a  series  of  experiments  on  the 
action  of  electrolysed  sea-water  on  various  pathogenic 
organisms  and  obtained  similar  results. 

Dr.  Klein  has  also  made  experiments  on  pathogenic 
organisms,  and  his  results  are  embodied  in  a  report  to  the 
Sanitary  Committee  of  the  Worthing  Town  Council  by 
their  Medical  Officer  of  Health.* 

Laboratory  Experiments  with  Fxcal  Matter. 

M.  Hermite,  in  all  his  publications,  claims  that  faecal 
matter  is  instantaneously  destroyed,  as  the  following  quota- 
tions show  :  "  Fajcal  matter  is  instantaneously  destroyed 
when  mixed  with  the  electrolysed  disinfecting  liquid." 
"  By  the  use  of  the  disinfecting  liquid  in  the  closets,  the 
faecal  matter  is  immediately  destroyed  with  all  the  microbes  it 
may  contain."  "  La  matiere  fecale  est  dctruite  instantane- 
ment  lorsqu'el!e  est  melangee  avec  le  liquide  disinfectant 
electrolytique,  il  ne  reste  qu'unc  eau  trouble  sans  odeur." 
"  Cette  destruction  est  immediate."  Again,  in  M.  Hermite's 
latest  pamphlet,  we  read  "  La  matiere  fecale  fraiche,  mise 
en  contact  avec  une  quantite  suffisante  de  ce  disinfectant, 
est  completement  brulee ;  il  ne  reste  plus  qu'un  liquide 
trouble."  What  this  "  quantite  suffisante  "  is,  we  learn  in 
the  next  paragraph  "  On  a  constate  par  de  nombreuses 
experiences  qu'une  quantite  de  liquide  electrolytique  deiin- 
fectant  representaut  un  maximum  de  0*5  grms.de  chlore 
etait  suffisante  pour  detruire  et  steriliser  completement  une 
selle  normale  d'homme  adulte.'J 

Many  laboratory  experiments  were  made  on  faeces  and 
urine  with  strengths  of  electrolysed  sea-water  varying  from 
0*25  to  1-0  grin.,  and  we  find  that  not  only  has  the  fluid 
no  appreciable  solvent  or  disintegrating  action  on  solid 
stools  over  and  above  that  possessed  by  ordinary  sea-water, 
but  that  there  is  also  no  complete  sterilisation  even  with 
strengths  up  to  0'75  grm.  In  these  experiments,  about 
10  — 15  grms.  of  fx-cal  matter  were  weighed  out,  according 
to  the  total  weight  of  the  stool,  and  a  like  proportion  of  the 
urine  voided  at  the  same  time  was  added  to  it  and  then 
about  a  litre  of  electrolysed  sea-water  was  poured  over  the 
mixture  so  as  to  dose  it  in  the  proportion  of  two  gallons 
of  fluid  per  -tool,  which  is  the  proportion  it  is  proposed  to 
use  in  practice. 

It  was  found  in  all  cases  that  an  immediate  deodorisation 
took  place,  and  with  higher  strengths,  the  formation  of  a 
froth,  and  the  disengagement  of  pungent  chlorine. 

The  liquid  itself,  when  the  solid  matter  is  allowed  to 
subside,  seems  to  be  quite  sterile,  but  all  the  more  solid 
lump-  of  faecal  matter  remain  undissolved,  even  with  a 
strength  of  1  grm.,  and  even  after  a  week's  soaking.  During 
this  time  the  active  chemical  principle  is  being  slowly 
destroyed  and  rendered  inoperative,  and  at  the  same  time 
there  is  slight  surface  disintegration  of  the  fecal  matter, 
thus  exposing  and  Betting  free  the  more  central  portions 
which  have-  not  been  in  intimate  contact  with  the  active 
fluid  originally  used,  and  which  have  nor  therefore  been 
Sterilised  ;  these  find  themselves  in  a  liquid  in  which  all  the 
available  chlorine  has  been  used  up,  and  s()  begin  to  grow 
and  disseminate  themselves  throughout  the  liquid. 

Tlii-  we  have  proved,  not  only  by  making  cultures  of  the 

more  s,jli,|  Hakes  of  fecal  matter,  Hunting  in  an  apparently 
sterile    fluid,   in     which    case    we    obtained    typical     sewage 

organismsf    (Afterwards  obtained  in   the   pure  state),  hut 

also  by  making  cultures  of  treated  stools  alter  a  week's 
soaking.  In  this  case  it  was  found  that  tin;  mixtures  in 
which  the  strengths  0-25,  0'50,  and  0-75  had  been  used 
hail  not   remained    Sterile,    whilst    the    gramme  strength  was 

still  sterile,     a   series  of  London  sewages  examined  under 

exactly  similar  conditions  had  n  maim  d  sterile  with  all  four 

strengths  used  in  volume  equal  to  that  of  the  sewage.     In 


*    British   Medical  .1.. i  una  I.  \.,.  17  i;,.  .1  un  ■•  :n  h.  189*,  |..  1254. 

t  Bacillus  1  nunis  and  Bacillus  ioi  entcricus  vulgatuii 
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this  rase  the  dilute  sewage  was  merely  a  watery  liquid,  and 
an   intimate  contact    with   the  disinfectant  was    at    once 

assured. 

This  last  series,  as  well  as  the  sterility  of  the  fluid  used 
at  a  gramme  strength,  prove  that  the  non-sterility  of  the 
feces  dosed  with  0*25,  0-50,  and  0'75  was  real,  and  due  to 
the  interior  of  tin  solid  lamps  being  protected  from  the 
disinfectant  and  Dot  due  to  any  accidental  air  contamina- 
tion. 

This  conclusion  is  supported  by  the  researches  of  Dr. 
Alain  Pi  ton,  who  made  an  important  investigation  of  this 
process  when  working  at  Brest.* 

lie  finds  that  a  solution  of  a  grin.,  used  in  the  propor- 
tion of  (')  litres  to  a  stool,  only  sterilises  the  outside  portions. 
The  central  parts  are  not  acted  on  by  the  antiseptic,  for  he 
sa\s:  "  lies  quantites  dVau  determines  par  lis  experiences 
anterieures,  pour  la  sterilisation  d'une  selle  dure,  ue  sterili- 
sent  que  la  surface  des  matieres.  Les  parties  centrales  ne 
subissent  pas  Taction  de  i'antiseptique."t  He  also  con- 
cludes :  "  Que  son  pouvoir  dissolvant  des  matieres  fccales  et 
du  papier  semble  nul."§  Moreover,  it  was  found  that  the 
deodorisation  effected  by  a  solution  of  only  n-2.'>  strength 
was  only  temporary,  the  solution  losing  its  antiseptic  powers 
in  the  chemical  act  of  deodorisation.  Such  deodorised  feces 
or  sewages  afterwards  develop  a  putrefactive  odour  on 
keeping. 

Experiments  with  Fmcal  Matter  on  a  Larger  Scale  at 
Worthing. 

Before  going  further,  it  will  perhaps  he  as  well  to  describe 
the  arrangements  made  at  Worthing  for  the  actual  applica- 
tion of  the  electrolysed  sea-water  for  the  disinfection  of  the 
water-closets  and  drains  utilised  for  the  demonstration.  As 
already  stated,  the  electrolysed  sea-water  was  supplied  to 
the  water-closets  of  14  cottages  and  also  to  two  public 
water-closets.  These  latter  contained  the  usual  two-gallon 
flushing  tanks  with  ordinary  ball-cocks,  and  at  every  flush 
the  liquid  with  its  quota  of  fecal  matter  flowed  for  a  few 
yards  along  a  channel  of  glazed  half-pipes,  cemented 
together,  and  emptied  itself  vertically  downwards  into  a 
perforated  galvanised  iron  "  basket." 

Description  of  the  Syphon. 

The  perforated  basket  was  placed  in  the  widened  end  of 
a  galvanised  iron  U"tuDe  (Fig.  4),  the  other  end  of  which 
had  a  side  opening,  through  which  the  effluent  escaped  into 
the  drain.     By  this  means  the  perforated  basket  and  its  con- 


Soa  PipI 


Effluent  \  Outflow 


Skction*  of  tiie  "  Syphon."  § 


*  Experiences  relatives  a  l'eau  dp  mei  electrolysee  system  e  Her- 
mite. Rapport  fait  au  conseil  municipal  <!e  Brest  par  Le  Dr.  Alain 
Piton,  ancien  eleve  de  1  mstitut  Pasteur.    Rue  Rergere  20,  Paris. 

t  p.  82.  %  P-  38. 

§  This  diagram  is  not  drawn  to  scale. 


tents  were  always  immersed  in  the  disinfecting  liquid  con- 
tained in  the  |J-tube,  and  so  the  fecal  matter  and  paper 
were  stated  to  become  gradually  disintegrated,  and  be  carried 
forward,  vi&  the  (Jtube,  '"to  the  drain  at  every  flush  of  the 
water-closets. 

This  portion  of  the  plant,  called  the  '''syphon,"  and  the 
retaining  of  the  fecal  matter  and  paper  in  contact  with  the 
disinfecting  fluid  for  a  certain  length  of  time  before  passing 
into  the  drain,  was  claimed  as  an  essential  dettiil  of  the 
Hermite  proce---. 

The  two  public  water-closets  were  provided  with  a  syphon 
close  by,  in  the  same  yard,  and  the  effluent  flowed  into  the 
common  drain  of  the  11  cottages,  the  combined  sewage 
wash-water  and  rain-water  from  which  flowed  into  another 
siphon  in  another  yard. 

It  is  to  be  regretted  that,  owing  to  then- being  no  arrange- 
ment for  disinfecting  the  house  wash-water  and  other  refuse 
emptied  down  the  sinks  as  distinguished  from  that  flowing 
from  the  water-closets  of  the  1  i  cottages  (which  is  supposed 
to  be  done  in  a  perfect  scheme),  no  experiments  were  deemed 
advisable  with  this  second  syphon.*  Accordingly,  the  other 
syphon,  receiving  focal  matter  only,  from  the  two  public 
water-closets  was  alone  experimented  with. 

The  experiments  with  the  two  water-closets  were  carried 
on  continuously  for  a  week  and  were  directly  under  our 
own  control  at  every  stage.  During  this  time  the  water- 
closets  were  in  constant  use  by  workmen  employed  on  the 
new  drainage  works  close  at  hand. 

The  electrolysed  sea-water  was  sent  up  to  the  store 
tanks  at  a  uniform  strength  of  0-8  grm.  per  litre,  a  figure 
arrived  at  by  a  consideration  of  the  foregoing  experiments 
on  cultures  and  faecal  matter. 

Plate  cultivations  and  broth  cultures  of  the  effluent  were 
frequently  made  with  several  quantities  graduating  from  a 
sterile  platinum  loop  full  of  fluid  to  1,  2,  3,  4,  or  5  cc, 
taken  from  the  syphon  direct  at  the  outflow  by  means  of  a 
sterile  graduated  pipette  and  at  once  introduced  into  sterile 
gelatine  tubes  or  broth  tubes,  and  it  was  always  found  that 
the  effluent  was  perfectly  sterile,  with  the  exception  of  a 
few  (less  than  half  a  dozen  per  cc.)  spores  of  bacillus 
subtilis  or  bacillus  mesentericus  vulgatus  which  alone  had 
survived. 

At  the  end  of  the  week's  test,  the  previously  sealed 
syphons  were  opened  and  it  was  found  that  deodorisation 
was  perfect,  but  that  a  very  large  amount  of  undissolved 
fecal  matter  and  paper  was  present  in  the  intercepting 
basket,  so  much  so,  that  the  mass  was  stirred  with 
difficulty  with  a  stout  long  stick,  and  the  syphon  would 
soon  have  become  choked,  if  means  had  not  been  taken  to 
get  rid  of  the  solid  iratter.  This  matter  was  partly  broken 
up,  after  cultures  of  the  effluent  had  been  made,  and  the 
f;ecal  matter  flushed  down  the  drain  with  fresh  electrolysed 
sea-water. 

The  resulting  effluent  was  very  foul-looking,  and  con- 
tained a  large  amount  of  suspended  matter,  and  it  was 
found  not  to  be  sterile,  yet,  after  a  week's  keeping,  a 
sample  of  this  turbid  effluent  had  undergone  no  putrefaction, 
and  had  scarcely  any,  and  certainly  no  offensive  odour. 

It  is  evident,  therefore,  that  any  mere  chemical  analysis 
of  the  effluent  flowing  away  into  the  drain  during  these 
experiments  would  not  only  be  useless,  but  misleading,  as  a 
very  large  proportion  of  the  faecal  matter  was  retained  in 
the  intercepting  basket  and  this,  an  analysis  of  the  effluent 
would  leave  out  of  account. 


Conclusions. 

(i.)  Electrolysed  sea- water  of  half  a  grm.  strength 
which  M.  Hermite  proposes  to  use,  is  very  unstable,  and 
loses  over  90  per  cent,  of  its  strength  in  24  hours,  and  is 
then  quite  useless  as  a  disinfectant. 

(2.)  A  dvnamo  giving  a  current  of  2")()  amperes  at  a 
pressure  of  6  volts,  must  run  about  2l  hours  in  order  to 
make  220  gallons,  or  1,000  litres,  of  electrolysed  sea-water 
of  a  strength  of  half  a  grm.,  whilst  it  takes  nearly  five 
hours  to  make  a  solution  of  0-75  strength. 


*  This  matter  is  referred  to  in  the  report  of  the  "  Lancet  "  Special 
Yualvtieal  Sanitary  Commission  I  Experiments  at  Worthing).  The 
"  Lancet,"  No.  3,0111,  May  26th,  1884,  pp.  1326— 1329. 
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(3.)  A  solution  of  0-75  or  1  'Ogrm.  strength  is  much  more 
stable  than  a  solution  of  <>•.">  grm.,  for  whereas  a  0*5grm. 
solution  loses  9(1  per  cent,  in  the  first  24  hours,  a  0-75  grm. 
solution  loses  :s  i  per  cent.,  ami  a  1  -0  gnu.  solution  less  than 
10  per  cent,  during  the  first  -  I  hours. 

(4.)  The  Hermite  fluid  even  of  a  grm.  strength  seems 
quite  incapable  of  sterilising  a  broth  culture  of  bacillus 
subtilis  containing  mature  spores.  This  is  true  when  the 
solution  is  used  in  10  times  the  volume  of  the  culture,  and 
allowed  to  act  for  2|  bours. 

(5.)  In  a  large  series  of  experiments  on  bacillus  coli 
communis  in  artificial  broth  cultures,  a  strength  of  0"25 
grm.  is  only  effective  when  used  within  half  an  hour  after 
it  is  made  (owing  to  its  great  instability)  and  only  then  if 
used  in  very  large  volumes  (1  :  10). 

(C.)  A  solution  of  0-25  grm.  strength  is  practically  useless 
six  hours  after  making  owing  to  its  instability. 

(7.)  A  solution  of  0-5  grm.  strength  is  only  effective 
•when  used  within  half  an  hour,  after  beiDg  prepared,  if 
twice  the  bulk  of  the  culture  is  used,  whilst,  if  used  six 
hours  after  making,  at  least  five  times  the  voiume  of  culture 
must  be  used.  Whilst  if  not  used  within  24  hours  the 
solution  becomes  valueless. 

(8.)  A  solution  of  0  ■  75  grm.  strength  is  effective  in  half  an 
hour,  when  an  equal  bulk  is  used  on  a  broth  culture  of 
bacillus  coli  communis,  whilst  if  not  used  within  24  hours, 
at  least  twice  the  bulk  of  the  solution  is  needed  to  produce 
sterilisation  in  half  an  hour. 

(9.)  A  solution  of  1"0  grm.  strength  is  effective  in  half 
an  hour  with  equal  volumes,  even  when  the  solution  is 
24  hours'  old,  but  even  this  high  strength  in  large  volumes 
( 1 :  10)  will  not  sterili-e  mature  spores  of  bacillus  subtilis. 

(10.)  The  Hermite  fluid  of  even  high  strengths  is  incapable 
of  destroying,  or  even  dissolving  solid  fa;cal  matter,  and 
will  not  sterilise  the  interior  of  hard  stools,  even  after 
prolonged  soaking. 

(11.)  The  Hermite  fluid,  even  of  0-25  grm.  strength,  acts 
as  an  excellent  deodoriser. 

(12.)  A  wtek's  test,  under  own  control,  with  the  two 
public  water-closets  at  Worthing,  and  using  a  solution  of 
0-8  grm.  strength  throughout,  shows  that  the  effluent  is 
practically  sterile,  only  spores  of  bacillus  subtilis  or  bacillus 
mesenterieus  vulgatus  surviving,  apparently  ;  but  it  must  \ 
be  noted  that  a  large  amount  of  solid  fajcal  matter  and 
paper  remained  in  the  intercepting  basket  undissolved,  and 
if  this  is  mechanically  broken  up,  and  flushed  down  the 
drain,  with  fresh  electroly-ed  sea-water,  the  resulting 
effluent  is  not  only  foul-looking  but  not  sterile,  and  contents 
a  large  amount  of  organic  matter. 


Discission. 

Mr.  A.  E.  I  i.k 1 1  iiKii  thought  that  the  value  of  a  process 
could  only  be  brought  out  by  comparison  with  other 
methods  of  approaching  tin-  game  object,  and  such  a  com- 
parison might  be  drawn  between  the  efficiency  of  the  Hermite 
process  and  one  or  other  of  the  more  simple  chemical 
methods  of  sewage  treatment  and  purification.  The 
Webster  process  for  the  electrolysis  of  sewage  introduced  a 
different  element,  in  that  iron  plates  were  nsed  as  galvanic 
terminal  alkaline  chlorides    were    present    id    the 

solution  treated,  hypochlorites  were  formed;  also  some  of 
the  iron  from  the  positive  terminal  came  into  solution  and 
acted  as  a  precipitant ;  the  effluent  was  thus  clarified  and 

d    inodorous.      Evidently  the    electrolysis    of 
water  would  give  hypochlorites,  but  it  misfit  be  questioned 
why  in  the  Hermite  pro  rater  should  be  added  to 

newage  when    there   was  already  10  mu'h  dissolved  chloride 
in  it.     Would   Dot  the  Addition  of  some  bleaching   powder 
cheaper  method  of  introducing  hypocbloriti 

I  jr.  W.  S  Hq\  mi  remarked  that  one  of  the  most  curious 

that  the  olution  the  more  unstable 

not  the  general  experience  in  matters 

ofs  nd      The  farther  the  decomposition  went  the 

more  alkalii  olution  become ;  and  h  ted 


that  the  greater  stability  of  the  more  highly  electrolysed 
liquid  was  probably  due  to  its  becoming  more  alkaline,  less 
prone  to  decomposition,  and  therefore  tending  more  to  the 
formation  of  hypochlorites  than  the  production  of  chlorine. 
The  area  of  the  platinum  gauze  used  was  not  stated  ;  and 
this  was  important,  first  as  affecting  the  cost  of  the  plant 
and  secondly  as  conveying  an  idea  of  the  intensity  of  the 
curreDt  used.  The  intensity  must  have  been  fairly  high 
because  so  great  a  pressure  as  six  volts  was  required.  A 
Board  of  Trade  unit  (1,000  watts)  provided  it  consisted  of 
1,000  ampere  hours  at  a  pressure  of  one  volt  would  be 
sufficient  to  liberate  1,320  grms.  of  chlorine:  and  if  the 
process  were  carried  on  for  one  and  a  half  hours  it  should 
liberate  about  2,000  grms.  of  chlorine;  as  the  current 
employed  was  only  2.30  amperes  that  would  be  equal  to  a 
production  of  500  grms.  of  chlorine.  Hut  750  litres  con- 
tained only  half  a  grm.  of  chlorine  per  litre,  so  that  the 
theoretical  amount  was  nearly  50  per  cent,  more  than  what 
was  actually  obtained,  thus  showing  a  heavy  loss.  The 
process  seemed  to  him  to  be  really  a  very  cumbrous  and 
expensive  way  of  making  chlorine,  seeing  that  the  author 
did  not  claim  that  the  resulting  liquid  would  do  any  more 
than  a  solution  of  bleaching  powder  would  do  ;  and  certainly 
at  the  present  price  of  bleach,  and  taking  into  consideration 
the  cost  of  the  plant,  platinum,  &c,  the  cheapest  plan 
would  be  to  use  chlorine  in  that  form. 


Mr.  E.  J.  Bevax  said,  referring  to  Dr.  Squire's  statement, 
that  it  would  be  as  economical  to  add  bleaching  power  to 
sewage  as  to  make  chlorine  from  sea  water,  it  was  pointed 
out  long  ago  that  if  a  solution  of  bleaching  powder  were 
compared  with  a  solution  of  electrolysed  magnesium 
chloride  of  equal  strength  that  the  latter  would  have  far 
more  oxidising  effect  en  colouring  matters;  and  it  was  quite 
conceivable  that  in  this  process  the  electrolysed  solution 
would  be  superior  in  its  action  on  sewage.  It  did  not  follow 
that  because  the  chlorine  was  present  as  hypochlorite  it  had 
the  same  action  as  hypochlorite  made  in  another  way. 
For  instance,  if  chlorine  were  passed  into  milk  of  lime, 
calcium  hypochlorite  was  produced,  but  a  solution  of  this 
had  by  no  means  the  same  bleaching  efficiency  as  a  solution 
of  similar  strength  made  by  dissolving  bleaching  powder  in 
water.  He  was  surprised  to  hear  from  the  authors  that 
the  solution  underwent  change  so  rapidly.  That  was  not 
his  experience  when  he  used  the  process  some  j'ears  ago  in 
connection  with  the  bleaching  of  paper  pulp ;  but  "then 
magnesium  chloride  only  was  used,  not  sodium  chloride  as 
in  this  case.  He  would  much  like  to  hear  whether  the 
authors  had  made  any  experiments  with  a  solution  of 
bleaching  powder  of  the  same  strength  as  the  solution 
described  in  the  paper. 

Mr.  Bertkam  Hi.uint  believed  that  it  was  shown  in 
the  evidence  collected  by  the  "  Commission  "  appointed  by 
the  "  Lancet  "  that  a  solution  of  magnesium  hypochlorite 
obtained  by  electrolysing  sea-water  contained  a  good  deal 
of  free  hypochlorous  acid,  and  it  was  further  shown  that 
if  carbonic  acid  were  passed  into  bleaching  powder,  hvpo- 
chlorons  acid  was  liberated,  and  a  solution  was  thus 
obtained  which  had  substantially  the  same  effect  as 
electrolysed  magnesium  chloride.     That  would  account  for 

the    greater    efficiency    which     Mr.     Bevan     had     found     in 

electrolysed    solutions    as    compared    with    solutions    of 

bleaching   powder.      Another   point    on    which    he   would  be 

glad  to  be  enlightened  was  the  loss  of  strength  of  weak 
-olution-,  prepared  by  the  Hermite  process,  containing,  for 
example,  0*5  grm.  per  litre.  It  occurred  to  him  that  as 
ordinary  sea-water  contained  organic  matter,  a  good  deal  oi 
current  was  used  up  in  oxidising  that  organic  muter,     lie 

Wished   also   to   know    whether   the    authors   bad   found    an\ 

other  oxidised  products  due  to  the  electrolysis,  such  as 
chlorates,  or  whether-  the  total  chlorine  was  produced  as 
hypochlorite.      If,  at  ordinary  temperatures,  chlorate  was 

formed,    it    would    mean    loss    of    chlorine   and    horsepower, 

since  the  chli  rate  produced  would  !>e  entirely  stable  and 
valueless  a-  an  oxidising  agent.     That  might  account  for 

thfl  discrepancy  between  the  available  chlorine  liberated 
and  thai  calculatl  d  from  the  current  used. 


n  a 


224 


THE  JOURNAL   OF   THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


I  March  30, 1895. 


Mr.  F.  Sodddkb  thought  tin:  author  bad  made  it 
perfict  I  %  clear  that  the  Hermite  process  was  not  a  process 
of  purification,  ami  in  that  respect  it  differed  essentially 
from  the  Webster  electrical  process,  tie  quite  agreed  with 
Mr.  Fletcher  thai  if  the  Hermite  process  bad  claimed  to  be 
a  system  of  purification  it  would  be  well  to  compare  the 
result^  of  the  process  with  those  produced  bybleaching- 
powder  or  other  chemicals.  As  matters  were,  such 
comparison  "as  not  necessary,  for  Sir  Henry  Roscoe  hail 
made  it  quite  clear  that  the  Hermite  process  was  of  no  use 
in  dealing  with  sewage.  Sanitary  authorities  had  to  comply 
with  the  Rivers  Pollution  Prevention  Acts,  and  in  order  to 
meet  the  requirements  of  these  Acts  had  to  remove  by 
purification  the  solid  and  liquid  sewage.  Not  one  word  had 
been  said  as  to  the  removal  of  organic  matter.  They  knew 
the  effect  of  adding  bleaching  powder  to  sewage.  At  the 
rate  of  three  grains  of  "available  chlorine"  to  a  gallon  of 
sewage  every  million  gallons  of  sewage  would  cost  80.v.  for 
bleaching-powder  alone,  and  the  result  so  far  as  purification 
was  concerned  would  be  unsatisfactory.  The  authors, 
however,  had  experimented  on  solutions  containing  at  least 
i)-.")  grm.  per  litre,  equal  to  35 ■()  grains  of  "available 
chlorine "  per  gallon,  and  he  could  not  imagine  any 
authority  attempting  to  deal  with  a  town's  sewage  at  such  a 
cost  as  that  would  entail  even  if  the  authors'  results  had 
been  more  favourable. 

Mr.  W.  F.  Rejd  asked  whether  Sir  Henry  had  traced  the 
path  of  the  chlorine  which  so  mysteriously  disappeared,  as 
it  seemed  essential  to  the  success  of  the  process  to  find  out 
what  became  of  it.  Also  whether  any  experiments  had  been 
made  at  Worthing  on  the  action  of  the  effluent  on  plant  life, 
and  whether  the  arsenious  acid  test  gave  a  correct  indication 
of  the  action  of  the  electrolysed  products  on  the  sewage 
germ-. 

Mr.  II.  de  Mosenthax  remarked  that  the  results  of  the 
experiments  described  went  to  confirm  the  known  fact  that 
spore-bearing  bacilli,  and  those  alone,  will  live  in  s-sa-water. 

Sir  Henry  Roscoe,  in  reply,  said  that  he  had  not  made  ! 
any  experiments  with  the  object  of  comparing  the  Hermite 
process  with  any  other  process  for  treating  sewage.  He 
quite  agreed  with  Mr.  Fletcher  as  to  the  value  and  import- 
ance of  such  a  comparison,  but  so  far,  all  his  experiments 
had  been  made  simply  with  a  view  to  understanding  the 
Hermite  process  itself.  He  did  not  think  that  the  theory 
put  forward  by  Mr.  Blount  as  to  the  organic  matter  in  sea- 
water  would  hold  good.  With  regard  to  the  amount  of 
voltage,  he  agreed  with  Dr.  Squire  that  there  was  the  very 
considerable  loss  of  50  per  cent.  That,  however,  was  Mr. 
Hermite's  affair.  They  had  taken  his  method  as  it  stood, 
and  the  apparatus  was  left  in  the  charge  of  his  own  repre- 
sentative in  order  that,  according  to  their  statements,  the 
best  results  of  the  process  might  be  obtained.  He  had  not 
said  that  there  were  no  results  from  the  system.  It  had 
proved  to  be  effective  as  a  deodoriser,  but  it  was  not 
applicable  as  a  process  of  sewage  purification.  He  had  not 
gone  into  the  question  of  the  formation  of  chlorate?,  nor  as  i 
to  the  action  of  the  treated  sewage  on  plant  life. 
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MR.    El'STACE    CARET    IN    THE    CIIAIR. 


PORTABLE  RAILWAYS  FOR   WORKS. 

BY    J.    WALWYN    WHITE. 

I  have  often  been  impressed,  in  going  through  various 
works  all  over  this  country  and  in  America,  with  the  large 
amount  of  waste  of  manual  labour  and  steam  power  that 
one  sees  in  all  directions,  more  particularly  in  manual 
labour  in  this  country. 

One  of  the  great  forms  of  waste  that  I  refer  to,  is  in  the 
transportation  of  materials,  both  raw  and  finished,  from  one 
part  of  the  works  to  another,  and  from  that  portion  of  a 
works  or  factory  where  an  article  is  finished,  to  where  ic 
is  shipped  for  sending  away. 

In  a  modern  engineering  works  or  electrical  factory  one 
sees  immense  overhead  travelling  cranes  throughout  nearly 
every  department,  running  the  whole  length  of  the  shed, 
rapidly  and  cheaply  conveying  goods  from  one  end  to 
another,  with  an  enormous  saving  of  time  and  labour.  This 
is  undoubtedly  a  step  in  the  right  direction,  but,  unfor- 
tunately, the  "  travel  "  of  a  crane  is  limited  by  the  length  of 
the  gantreys,  and  I  have  not  seen  one  yet  that  would  go 
round  a  curve  and  travel  from  one  shop  to  another,  and, 
besides,  the  whole  deadweight  of  the  crane  has  to  be  moved, 
whether  the  article  to  be  conveyed  weighs  1  cwt.  or  10  tons 
— so  that  even  here  a  large  amount  of  power  is  lost. 

I  propose  to  draw  your  attention  this  evening  to  the 
advantages  to  be  gained  by  using  a  system  of  light  or  port- 
able railways  throughout  a  works  cr  factory,  instead  of 
using  barrows  or  trucks  running  on  the  ordinary  ground 
with  manual  labour. 

Mr.  J.  Head,  of  Middlesbro',  once  said  (Dublin  meeting, 
Inst.  Mech.  E.,  August,  1888)  : — "There  is  no  more  unsatis- 
factory way  of  spending  money  in  a  works  than  in  moving 
material  backwards  and  forwards,  and  there  are  not  many 
things  that  act  more  unfavorably  on  dividends." 

The  tractive  force  of  horses,  according  to  Molesworth,  is 
as  follows  : — 


Rate  in  Miles  per  Hour 2 


31 


-1  41 


Tractive  force  exerted  by  \    m       12g       m        g3        c2 
horse,  in  pounds ) 
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The  coefficient  of  traction   as  given   by   Molesworth,  or 
resistance  in  lbs.  per  ton  load  exclusive  of  gravity. 

On   railway,   at    10    miles    BO 

hour •;•!•  lbs.  per  ton  on  level. 

On  railway,  at    20  miles  an 

hour 9"6  „  M 

Stone  tramway 20  „  ., 

Paved  roads 33  „  „ 

Macadamised  roads 44  to  67  ,.  „ 

Grave] i"1'  ..  .. 

Wind,  curves,  or  imperfections  of  the  road  will  very 
largely  increase  the  resistance,  probably  by  50  per  cent. 

From  other  authorities  I  take  the  following  table  of 
resistance  to  traction  :  — 

The  resistance  to  traction  of  a  cart  or  wagon  on  the  level, 
in  proportion  to  the  whole  weight  is — 

T7Jrrr  on  railways. 

■~^M  on  granite  tramway. 

■j-t^  on  asphalte  pavement. 
■(i  on  underground  colliery  tramroads,  with  12-in.wheels 
on  round-topped  rails. 

■Jjg  on  street  tramways  with  grooved  rails. 

jfc  on  wool  pavement. 

-3^  on  underground  colliery  tramroads  with  8-in.  wheels 
on  angle-rails  L. 

3^  on  good  macadamised  roads. 

•jjV  on  dry  hard  turf. 

■Jz  on  gravel  and  broken  stone  roads  in  bad  condition. 

-S;  on  fields. 

Thus  we  see  the  enormous  gain  in  tractive  power  by  using 
railways. 

Resistance  due  to  gravity  must  be  added  in  case  of 
inclines,  in  accordance  with  the  following  formula  :  — 

R  =  2,240    g  . 

where  R  =  Resistance  in  pounds  per  ton  of  gross  load. 

,.-  =  rate  of  gradient. 

To  show  the  gain  in  using  a  portable  railway  over  wheel- 
barrows and  planks  I  give  the  following  instance  : — 

With  a  portable  railway,  say  of  2-ft.  gauge  and  tipping 
equilibrium  trucks,  a  man  will  easily  take  2(>  cubic  feet  of 
earth,  a  distance  of  200  yards,  tip  it,  and  return  with  the 
empty  wagon  inside  of  five  minutes,  whilst  a  man  with 
wheelbarrow  and  planks  would  require  over  an  hour  to  do 
the  same  work. 

Supposing  the  labourer's  wage  to  be  '»/.  per  hour,  the 
cost  with  the  railway  would  work  out  to  about  \d.  per  cable 
yard,  again-t  nearly  &d.  with  the  barrow. 

This  would  result  in  a  week's  work,  if  12  tipping  trucks 
were  used,  moving  say  6,000 cnbic  yards  of  mat-rial,  costing 
about  12/.  on  the  portable  railway  and  about  150/.  on  the 
primitive  method. 

The  200  yards  of  portable  railway  and  1 -J  tipping  trucks 
would  cost  about  105/.,  whilst  125  barrows  and  planks  would 
cost  about  95/.,  so  that  the  capital  cost  of  the  two  systems 
would  only  be  about  the  -ame. 

gnrei  are  very  instructive,  and  I  would  ask  every 
works  manager  to  lay  them  to  heart,  in  the-'  days  of  close 
eornpetition,  when  it  i-  only  bj  savings  like  these  that 
positive  loss  can,  in  some  Cases,  l>e  avoided. 

A  great  feature  in  the  use  of  narrow-gauge  tramways  is 
the  very  large-  proportion  of  live  or  paying  load,  to  the  dead 
load. 

Jn  an  ordinary  railway  waggon  of  standard  gange  the 
carrying  power  varies  from  I  mes  the  deadweight, 

and  the  same  proportion   holds   good  with   tin;   instance  I 
have  just  given  0  ••'-,  t>Ol  on    a    2-ft,  gauge-   rail- 

way a  well  truck  will    carry  about   four   times    its 

own  weight 

e   light  railways  [  would 
mention   si  the  18-in.  g  ilway  at    the 

London  and  North- Western  Railway  Work-  at  Crewe,  the 
at  the  Woolwich  Arsenal,  the  22  in,  gauge  at 
the  great   brewery  of   \l-  Guinness  -mil  Co.,  and  the 

,   at   the  Lancashire    and    Yorkshire 
Railway  Works  al  rTorwicb. 


The  first  example  I  have  given   is  especially  instr  ictive, 

seeing  that  the  railway  company  have  miles  of  standard- 
gauge  railway  all  over  their  works,  and  yet  it  is  found 
advantageous  to  Lave  the  narrow  railway  in  addition. 

The  small  engines  are  employed  not  only-  to  draw 
narrow  gauge  trucks,  but  also  main  line  waggons,  and  even 
engines  and  tenders  on  the  standard  gauge,  from  one  shed 
to  another,  and  those  of  you  who  may  have  seen  it,  must 
have  been  reminded  of  the  old  fable  of  the  lioa  and  the 
mouse,  the  contrast  is  so  great  between  the  little  engine 
and  the  huge  load  behind  it. 

Here  are  some  details  of  these  engines,  kindly  Bupplied 
by  Mr.  Webb:-- 

Cylinders 5f  ins.  fliam.  by  <;  ins.  str  k'-. 

Wheels 163  ins.  diam. 

Wheel  base 3 feet. 

Total  length  of  engine 8  ft.  8  ins. 

Height    from    rail   level   to 

centre  of  boiler 2  ft.  11 }  ins. 

Length  of  boiler  between  end 

plates 5  ft.  3  ins. 

Diameter  of  boiler  (outside)  2  ft.  3  ins. 

Heating  surface 57*91  sq.  ft. 

Grate  area 1*50  sq.  ft. 

Boiler  pressure 160  lbs.  per  sq.  inch. 

There  are  no  eccentrics  or  link  motion  for  working  the 
valves,  these  being  driven  from  small  cranks  at  the  end  of 
a  countershaft,  and  the  gearing  is  so  arranged  that  the 
valves  can  he  readily  moved  from  "  Forward  "  to  "  Hack- 
ward"  motion,  by  means  of  a  handle  placed  at  each  end  of 
the  locomotive,  so  that  the  driver  can  always  stand  in  front 
of  his  engine,  whichever  way  it  is  working. 

With  regard  to  the  Lancashire  and  Yorkshire  Railway' 
Company's  system  of  18-in.  gauge  railway  at  their  new- 
works  at  Horwich,  there  are  no  curves  of  more  than  13  ft. 
radius.  The  engines  have  5  ins.  diam.  cylinders  by  6  ins. 
stroke  ;  width  is  2  ft.  3  ins.,  outside  centres  ;  wheels,  ICins. 
diam.;  wheel  base,  2  ft,  9  ins. ;  boiler,  2  ft.  3  ins.  diam.; 
heating  surface,  10-42  sq.  ft.  in  the  fire-box,  with 
36- 12  sq.  ft.  in  the  tubes. 

I  may  add  a  short  description  of  the  tramway  at  Messrs 
Guinness'    Brewery  in   Dublin.     (See   also  S.  Geoghegan, 
Engineering,  October  12,  1888.) 


Essentials  in  Designing  the  Line. 

Gradients  not  to  exceed  1  in  40. 

Curves  as  slow  as  possible  (down  to  12  ft.  radius). 

Boiling  stock  to  be  as  large  as  room  available.  5  ft. 
wide,  6  ft.  high.  Waggons  not  to  exceed  8  ft.  in  length,  and 
wheel  base  :i  ft. 

To  connect  the  old  works  with  the  new,  one  being  50  Ft. 
above  the  other,  a  spiral  tunnel  is  used  of  Gl  ft.  3  in.  diam., 
with  2-65  turns  and  gradient  of  1  in  40,  giving  a  rise  of 
35  ft.,  the  remaining  15  ft.  rise  being  effected  by  means  ,,f  a 
zig-zag  incline. 

Instead  of  using  turntables  and  points  and  crossings, 
circles  and  triangles  are  used  to  change  the  direction  of  the 
engine,  so  obviating  shunting,  &c.,  and  saving  a  1  >t  of 
time. 

Owing  to  the  sharpness  of  the  curves  that  can  be  used. 
down  to  12  ft.  radius,  these  do  not  take  up  much  room.  A 
\cry  ingenious  arrangement,  called  a  haulage  truck,  is  ased 
for  tie-  standard  broad  gauge,  to  sa\<-  the  necessity  of  a 
broad-gauge  engine. 

A  truck  running  on  the  ordinary  broad  gauge  is  ased, 
having  four  extra  friction  wheels,  mounted  on  counter- 
shafts. The  narrow-gauge  engine  is  lifted  by  a  crane  on  to 
the  haulage  truck,  so  that    its   driving   wheels  rest  upon    the 

four  friction  wheels,  these  latter  revolving  when  the  engine 

wheels  are  driven,  an  1   arc-  connected    by  pinion    wheels  on 
the    countershaft-,   gearing    into   spur    wheels    on    the    main 

axles,  the  gearing  being  2  to  i,  and  so  driving  the  ti 

The  weigh!  of  the  haulage  truck  is  about  '.)  Ions,  that  ol 
the   engine    being    over    7    tons,   making  in  all  over  I  U  tons, 

which  gives  greatly  increased  tractive  power  lor  the  broad- 
gauge  traffic,  although,  of  course,  the  speed  is  correspon 
dingly  reduced. 
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1  would  especially  draw  the  attention  of  the  works 
manager  lo  the  great  convenience  and  economy  of  the 
system  of  conveying  loaded  waggons  of  the  standard  ^r;iu^ro 
from  one  part  of  the  works  to  another,  even  without  the  use 
of  narrow-gauge  trucks,  with  narrow  gauge  locomotives. 

In  many  works  in  W'i.lncs  and  elsewhere, even  now,  the 
loaded  coal  waggons,  weighing  in  all  some  15  tons  or  so, 
are  moved  from  one  point  to  another  by  horses,  or  a  gang 
of  men  armed  with  crow-bars  and  levers,  involvings  serious 
loss  of  time  and  expenditure  of  labour,  whereas  a  small 
locomotive,  having  sa\  .V.  in.  cylinders  and  3-ft.  wheel  base, 
as  just  deseribed,  would  haul  double  the  load  at  five  times 
the  speed  and  less  than  half  the  cost.  The  actual  cost  of 
the  small  locomotives  at  Crewe  is  about  T'-r/.  per  engine- 
mile. 

I  would  even  recommend  the  use  of  these  narrow-gauge 
engines  in  some  of  the  works  at  present  using  standard- 
gauge  locomotives,  where  the  traffic  is  light.  As  the  great 
weight  of  a  large  locomotive  involves  the  loss  of  a  large 
proportion  of  power  in  moving  the  locomotive  alone,  with  a 
consequently  increased  coal  bill,  to  say  nothing  of  the 
heavier  wear  and  tear  on  the  permanent  way,  especially 
round  the  sharp  curves,  accessary  in  a  works,  where  the 
lines  are  very  much  torn  up  by  the  strain  of  an  engine 
weighing  some  15  or  20  tons,  on  four  wheels  (  sa\  10  tons 
pet  axle),  grinding  its  way  round  a  5o  ft.  curve. 

An  lH-in.  or  20-in.  gauge  locomotive  would  move  the 
traffic  just  as  easily,  on  a  coal  and  repairs  bill  less  than  half 
of  the  other,  go  rouud  much  sharper  curves,  and  require 
less  headway  than  a  coal  waggon,  a  great  advantage  when 
going  through  sheds,  &c. 

For  purposes  of  comparison,  I  give  particulars  of  four 
sizes  of  four-wheel  coupled  narrow-gauge  locomotives  suit- 
able for  works  traffic. 


Diameter 

of 
Cylinder. 

Length  of 
Stroke. 

Diameter 

of 
Wheels. 

Wheel 
Base. 

Water 
Capacity. 

Fuel 

Space. 

Ins. 
4 

Ins. 
8 

Ins. 
H3 

Ft.  Ins. 
2    9 

Galls. 

SO 

t'ul).  Ft. 

7 

5 

10 

20 

3    0 

80 

8 

C 

12 

27 

I    0 

100 

10 

7 

14 

27 

■I    6 

150 

12 

Haulage 

on  Level. 

Haul:  ge 
on  1  in  50. 

Weight 

in  Working 
Order. 

Suitable 

Weight  of 

Rail. 

Approxi- 
mate 
Pi'ice. 

Tons. 
38 

Tons. 
8 

Tons. 
41 

16  lbs.  to  yd. 

£ 
350 

£0 

10 

o 

18 

385 

90 

22 

7 

20 

500 

120 

32 

9 

2">           ,, 

.")75 

It  is  rather  a  strange  fact,  but  nevertheless  true,  that  the 
tractive  power  of  these  little  locomotives  is  greater  in 
proportion  to  their  weight,  than  that  of  a  standard-gauge 
locomotive. 

In  the  latter,  the  coefficient  of  adhesion,  with  a  weight  of 
12  to  16  tons  per  driven  axle,  it  is  about  one-sixth  of  the 
total  weight  on  the  chiving  wheels. 

The  late  Mr.  Spooner  found  the  co-efficient  of  his  1  ft. 
11^  in.  gauge  locomotives  on  the  Festiniog  Railway,  with 
a  weight  of  5  tons  per  driven  axle  to  be  one-fifth. 

Mr.  Percival  Heywood,  of  Derby,  found  it  to  be 
3'9  on  his  15  in.  gauge  railway,  with  an  engine  of  his  own 
build  having  a  weight  of  about  1  ton  per  driven  axle,  all 
six  wheels  being  coupled. 

His  engine  weighed  3  tons  2  cwts.  in  all,  and  he  took  a 
load  of  4  tons  up  a  gradient  of  1  in  10  a  quarter  of  a  mile 
long,  having  a  short  curve  of  33  ft.  radius  at  its  se .crest 
part  where  the  gradient  was  about  1  in  9. 

Mr.  Heywood's  theory  for  this  increased  tractive  force 
is  as  follows,  which  I  take  verbatim  from  bis  interesting 
pamphlet : — "  A  wheel  rests  upon  the  rail  on  one  point  or 


possibly  on  a  transverse  line  of  which  the  length  is  equal 
to  the  width  of  the  rail.  With  a  small  insistent  weight 
the  molecules  of  the  wheel  and  rail  interlock  without  injury, 
and  adhesion,  on  the  principle  of  an  infinitesimal  rack  and 
pinion,  is  the  result.'' 

"  A-  the  weight  is  increased  on  this  small  bearing  area 
the  molecules  of  the  rail  and  wheels  become  disturbed, 
and  fail  to  offer  so  firm  a  fulcrum;  ultimately  they  become 
displaced  and  move  as  rollers  between  the  two  surfaces, 
materially  reducing  the  adhesion." 

If  this  theory  be  the  correct  one,  the  reduced  adhesion 
for  larger  weights  would  be  accounted  for,  and  it  would 
also  account  for  the  well  known  fact  that  a  skidded  wheel 
offers  [ess  resistance  to  the  stopping  of  a  train  than  a  wheel 
which  is  braked  to  the  hare  point  of  skidding.  In  the 
latter  case  this  microscopic  action  of  rack  and  pinion  is 
still  going  on. 

I  leave  no  recent  figures  of  coal  required  per  ton  mile 
on  narrow  gauge  lines,  but  at  a  recent  trial  on  the  London 
and  North  Western  main  line  railway  <,f  I  ft.  8',  in-, 
gauge,  with  ordinary  engines,  the  consumption  of  coal  per 
mile,  per  ton  weight  of  train  (including  the  weight  of  the 
engine)  was  1-G2  ounces  on  a  straight  run,  whilst  with 
.Mr.  Webb  -  compound  engine,  the  consumption  was  only 
0-9G9  oz.  (showing  an  economy  of  B3*2  per  cent  for 
the  compound  engine). 

These  figures  would  of  course  be  exceeded  on  a  narrow- 
gauge  locomotive,  but  not  to  such  an  extent  as  one  might 
at  first  imagine,  owing  to  the  greatly  reduced  speed,  pro- 
vided of  course  the  railway  track  and  rolling  stock  WCT2 
kept  in  good  condition,  and  journal-  properly  lubricated. 
Probably  if  the  quantity  of  fuel  were  doubled,  I  should  bo 
well  within  the  mark  by  saying  2|  ounces  of  coal  per  ton 
mile  or  about  TA-  part  of  a  penny  for  fuel. 

It  is  found  that  4  cwts.  of  coal  is  sufficient  for  a  full  day's 
work  of  24  hours  with  Mr.  Geoghegan's  special  engines 
at  St.  James' Gate  Brewery,  having  cylinders  7  ins.  diameter 
by  8|  ins.  stroke. 

The  working  pressure  of  steam  is  180  lbs.  per  square 
inch,  and  the  weight  of  the  engine  7|  tons.  These  engines 
will  haul  a  load  of  120  tons  on  the  level  at  a  speed  of  10 
miles  an  hour,  or  a  load  of  25  tons  up  a  gradient  of  1  in  40, 
including  the  weight  of  the  engine  itself. 

Having  said  so  much  as  to  the  many  advantages  of 
narrow  gauge  railways  I  will  briefly  describe  the  permanent 
way  for  such  a  road. 

There  are  two  types  of  track  in  use,  one  system  being 
laid  permanently,  the  other  only  temporarily,  the  portable 
railway. 

The  permanent  line  should  be  well  laid,  on  a  properly 
prepared  formation,  and  properly  boxed  and  ballasted  after 
being  laid.  I  have  occasionally  heard  the  narrow  gauge 
railway  abused  and  deprecated,  but  when  I  have  enquired 
into  the  reason  I  invariably  find  that  the  line  in  question 
has  been  literally  thrown  down  on  the  ground  surface,  with 
little  or  no  preparation  of  the  roadway,  and  very  little 
ballasting,  the  rails  being  generally  too  light  for  the  work, 
causing  them  to  spring  up  in  the  centre,  the  ends  being 
depressed  and  so  making  bad  joints,  whilst  the  rails  have 
been  simply  spiked  down  directly  on  to  »ooden  sleepers, 
too  thin  to  bear  the  weight  of  the  load,  or  to  afford 
sufficient  holding  power  for  the  spikes,  which  consequently 
draw,  allowing  the  rails  to  work  loose  and  the  gauge  to 
spread. 

It  must  not  be  forgotten  that  as  the  width  of  the  rolling 
stock  is  from  three  to  four  times  the  gauge  on  these  narrow 
railways,  against  about  1|  times  on  the  standard  gauge, 
any  inequalities  of  the  road  are  more  exaggerated,  and  the 
importance  of  having  the  road  well  maintained  increases  as 
the  gauge  decreases. 

Steel  rails  should  be  used  having  a  tensile  strength  of 
about  3S  tons  per  square  inch,  with  17  per  cent,  of  elonga- 
tion and  31*  per  cent,  contraction  at  the  point  of  fracture, 
and  having  a  proportion  of  about  0"35  carbon. 

The  rails  should  be  of  ample  strength  to  carry  the  loads 
required,  and  for  a  well-designed  rail  a  good  rule  is  as 
follows  : — 

"  Twelve  times  the  greatest  load  on  one  wheel  in  tons 
gives  the  weight  of  rail  in  pouuds  per  lineal  yard." 
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The  sectional  area  of  rail  in  inches  multiplied  by  10-4 
gives  the  weight  of  a  steel  rail  in  pounds  per  lineal  yard. 

To  keep  the  rails  tight  to  the  sleeper  and  prevent  all  fear 
of  the  gauge  spreading,  metal  transverse  sleepers  of  some 
kind  are  almost  imperative,  wood  being  generally  unsuitable 
for  several  reasons,  amongst  which  I  may  mention  the 
following:  — 

Firstly. — Wood  is  more  subject  to  variations  of  weather 
and  temperature  than  metal.  Heat  dries  it  up,  wet  expands 
and  softens  it,  causing  the  fastenings  to  draw  out,  and  the 
rails  to  "  spread  gauge." 

Secondly. — The  wood  under  the  rail  seat  rapidly  disin- 
tegrates under  the  vibration  of  passing  loads,  causing  the 
rail  to  rapidly  sink  into  the  timber,  more  or  less  unequally, 
and  so  causing  the  rails  to  get  out  of  plane. 

Third/ 1/  — Wood  sleepers  are  liable,  and  often  do,  catch 
fire  from  the  ashes  that  fall  from  the  locomotive. 

Foui  tidy. — Wood  sleepers  will  never  outlast  a  properly- 
designed  steel  rail,  so  that  in  the  course  of  a  few  years  it  is 
found  necessary,  in  most  cases,  to  take  out  the  old  sleepers 
and  put  in  new  ones,  under  the  half-worn  rails. 

Regarding  the  shape  of  the  sleeper,  this  is  a  vexed 
question,  and  has  not  yet  been  settled. 

The  general  opinion  is  in  favour  of  the  inverted  trough. 
These,  however,  require  careful  packing,  and  are  not 
suitable  for  hard  ground. 


/ 


Pig.  1. 


\ 


Section  or  Invested  Though  Sleeper. 

Then  there  is  the  corrugated    sleeper,  as    shown  in  the 
accompanying  illustration. 

Fig.  2. 


Section  of  Corrugated  Sleeper. 


This  is  a  sleeper  easily  laid  and  packed,  but  it  has  not 
much  "girder"  strength,  and  is  liable  to  buckle  under 
heavy  loads. 

Then  there  is  the  beilied  trough  sleeper  adopted  by  the 
Indian  States  Railway,  the  ends  being  closed  in  to  prevent 
spreading  of  the. ballast. 


Fig.  3. 


INCLINATION  ; 
<— -I    IN  20 ---->' 


i    INCLINATION 
'<—- 1   in  20—* 


Trough  Sleeper,  with  Closed  Ends  and  Wedge  Fastening,  Indian  States  Railway  Pattern. 


The  buckled  shape  adopted  bjT  Decauville  is  fairly  good, 
but  has  the  disadvantage  of  weakness  of  the  ordinary 
corrugated  sleeper. 

The  wide  V-shape  which  I  have  adopted  is  fairly  satis- 
factory ;   it  is  easily  packed,  has  a  irreat  proportion  of  cross 

Fig.    t. 


View  of  Improved  Fishjoiht  Sleeper, 
Class  I)  l,  Wide  Vhshaph  Sleeper. 


strength  owing  to  its  double  angle  shape,  makes  an  easy 
running  road,  and  the  ballast  does  not  work  from  under- 
neath it.  Some  of  these  sleepers  have  been  laid  down  on 
the  North  Staffordshire  Railway  for  about  eight  years,  and 
have  required  no  attention  whatever  since  they  were  laid. 

Another  form  of  metal  sleeper  is  the  cast-iron  sleeper  of 
Mr.  Heywood.  It  is  very  similar  in  form  and  fastening  to 
the  Indian  States  Railway  pattern,  being  of  the  inverted 
trough  shape,  the  ends  being  closed  in,  and  the  rail  held  by 
two  lips  cast  in  the  sleeper,  and  secured  by  a  steel  key. 

For  joints  in  the  rails  there  are  two  types,  the  "  suspended" 
joint  and  the  "  support!  d  "  joint. 

The  "  suspended  "  joint  with  angle  fishplates  and  fish- 
bolts and  nuts  is  undoubtedly  the  better  where  the  rails  are 
heavy  enough  to  allow  of  a  considerable  margin  for  the 
load  and  the  speed  is  high,  but  where  the  rails  are  only 
jusl  heavy  enough  for  the  load,  then  a  "  supported  "  joint 
should  be  1181  d. 

There  are  several  typi  s  of  supported  joints  in  the  market, 

each  having  it-,  own  special  :i'l  v.ml  ;i 


Pig.  r. 


...   , ,  . 


Ordihary  Rail  Join;,  wuh  Fishplates  a.m.  Bo  i  jpi  idbd  Join'Ti 


I  or  all   round    work    I   prefer  the    Join)    known 
d  "  joint,  be  o,,ly  supported  joint  which, 

I  am  aware,  io  each  other,  thus  p 

eping"  (A  the  rails  down  an  incline.     It  mal 
mm  Joint,  and  only  requirei  one  bolt  and  out,  again*) 
the  'l  on    an  ordinary  flsb  join!      Th< 

great  dirersity  of  opinion  ai  to  the  best  mode  of  fastening 


the  rails  to  the  sleepers ;  it  is  difficult  to  assign  the  superiority 
to  anj  one  sj  stem. 

The  Indian  States  Railway  have  simply  two  lips  pressed 
i. ui  ol  the  metal,  one  on  eaoli  side  of  the  rail  Mange.  The 
outei  edge  of  the  rail  flange  engagi  under  one  lip,  whilst 
a  w<  [riven  up  between  the  other  rail  flange  and  the 

othei  lip. 
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This  wedge,  however,  is  liable  to  work   loose  under  tbo  Others  again  use  a  dog  or  lip  riveted  on  to  the  sleeper 

vibration  of  working.  in  lien  of  the  raised  lip  pressed  out,  with  either  a  bolt  and. 

oilier  fastenings  have  a  lip  pressed  out  mi  the  outer  side  nut  or  wedge  fastening  on  the  in*ide. 

of  the  rail,  whilsl  the  inner  flange  is  secured  by  a  bolt  and  Another  fastening  again  has  the  lip,  or  dog,  riveted  on 

nut  and  wedge-shaped  rail  clip.  the  sleeper   for  the  outer  fastening,   whilst    ;i   clip   of  steel 


Fishjoint  Sleeper,  Class  D,  and  Intermediate  Sleeper,  Class  B,  Supported  Joint. 


having  one  corner  slightly  turned  up  is  loosely  rivftted  to 
the  sleeper.  This  clip  is  hammered  round  on  to  the  inner 
flange  of  the  rail,  the  tuvned-up  corner  giving  it  a  start, 
whilst  the  rest  of  the  clip  has  to  "  spring  "  the  thickness  of 
the  flange. 

Fig.  7. 


End  Perspective  View  of  Improved  Fishjoint 
Sleeper,  Class  D  1. 

Fig.  8. 
Elevations 


Plan  of  Buckled  Sleeper  tor  Hard  Roads, 
Class  B. 


This  forms  a  good  "  live  "  fastening,  the  "  spring  "  of  the 
clip  taking  up  the  wear  of  the  rail  and  always  holding  it 
tight,  saving  the  objection  to  the  bolt  or  wedge  fastenings, 
which  have  to  be  constantly  tightened  up. 


Regarding  the  weight  of  rails  to  be  used  for  our  supposed' 
works,  I  think  for  heavy  traffic  they  should  not  b?  less- 
than  18  lbs.  per  lineal  yard  to  the  section  shown  with  a 
gauge  of  IS  inches 


It  is  as  well  to  have  the  jjau^e  as- 


Fie.  9. 


narrow  as  convenient,  and  an  18  inch  gauge  will  carry 
any  ordinary  traffic  that  is  likely  to  be  required.  The 
narrow  gauge  has  the  advantage  that  the  roadway  takes 
up  very  little  room,  will  go  round  sharp  curves  as  low  a» 
12  feet  radius,  and  readily  goes  through  doorways  into 
sheds,  &c,  right  alongside  the  boilers  and  furnaces,  where 
coal  can  be  deposited  exactly  where  required,  either  on 
the  level  or,  in  many  cases  where  it  is  desirable,  along 
wooden  gantry s  at  an  elevation,  say,  of  8  or  10  feet,  out 
of  the  way  of  any  otlter  traffic  there  may  be. 

The  cost  of  such  a  railway  with  steel  rails  18  lbs.  per 
lineal  yard,  steel  sleepers,  unci  all  fastenings  would  be 
about  2G5/.  per  mile  complete.  With  wood  sleepers  the 
price  would  be  less,  but  1  do  not  recommend  these,  unless 
in  exceptional  cases,  for  reasons  I  have  already  named, 
and  the  charge  for  yearly  maintenance  would  be  mush 
higher.  To  this  would  be  added  the  cost  of  laying* 
ballasting,  &c,  say,  250/.  per  mile,  rolling  stock  and 
sundries  235/.  per  mile,  or  a  total  including  all  contingencies 
of  about  750/.  per  mile  complete,  the  exact  figures,  of 
course,  varying  with  local  circumstances,  the  total  length 
of  the  line,  and  the  total  weekly  weight  of  material  to  be 
moved. 
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With  regard  to  the  portable  railway,  which  may  be 
looked  upon  as  "  feeders "  to  the  permanent  way,  the 
conditions  arc  somewhat  different,  but  even  these  should 
he  fairly  well  laid  down  and  of  substantial  construction. 

The  railway  is  generally  of  lighter  section  of  steel  rails, 
and  usually,  though  not  always,  the  rads  are  riveted 
directly  to  the  sleepers.  This  is  the  better  form  where 
shipment  by  sea  is  not  incurred  for  delivery,  as  the  weight 
of  the  fastenings  is  saved. 

It  is  generally  made  in  sections  of  1 5  feet,  each  section 
being  easily  carried  by  one  or  two  men,  the  sleepers  being 
spaced  every  yard  centres,  and  weighing  as  follows:  — 

Wfc.  per  section. 

Lbs. 

Rails  10  lbs.  to  yard,  10  inches  rail  fcanpe 125 

„     12    „  „        16      „  „         150 

„     1 1    •>  ,i        18      „  ,.         180 

„     10    „       •  „        18       „  , 250 

„     18    „  „        20       „  „         280 

To  illustrate  the  ease  with  which  these  portable  railways 
can  be  laid  down,  where  frequent  renewals  are  necessary, 
four  men  can  take  up  about  200  yards  of  railway,  and  relay- 
it  further  on,  in  a  quarter  of  an  hour. 

The  joints  for  the  portable  railway  sections  are  generally 
some  form  of  slip  joint,  the  best  form  having  two  short 
fishplates  bolted  or  riveted  to  one  end  of  the  rails  of  a 
section,  and  having  a  few  inches  projecting  beyond  the 
rails  ;  the  web  of  the  free  rails  of  the  next  section  slips 
between  these  fishplate  ends  thus  forming  a  temporary 
joint,  which  can  be  subsequently  strengthened,  if  desired, 
by  passing  a  bolt  and  nut  through  the  holes  in  the;  two  free 
ends  of  the  plates  and  the  web  of  the  rail. 

It  is  advisable  to  make  the  switches  and  crossings  in 
sections  the  same  length  as  the  rails,  whether  on  the 
permanent  line  (usually  24  feets)  or  the  portable  line  (in 
15  feets),  so  that  if  it  is  desired  to  take  off  a  branch  from 
any  point,  all  that  is  necessary  i-  to  take  out  a  pair  of  rails 
and  slip  in  the  set  of  turnouts  or  switches  and  crossings,  as 
they  are  indifferently  called.  Where  this  cannot  be  done, 
branches  can  be  led  off  by  means  of  inclined  planes. 

As  to  the  question  of  curves,  for  an  18  inch  gauge  line, 
20  feet  radius  is  a  good  average  for  easy  working,  though 
down  to  12  or  IS  feet  radius  can  be  used  with  a  wheel  base 
of  about  2  feet  :',  inches  or  :{  feet.  In  these  very  sharp 
curves,  however,  it  is  advisable  to  use  axles  having  one  if 
not  two  loose  wheels  on  them. 

In  cases  where  very  sharp  turns  are  to  be  made  through 
doorways  arid  the  like;  it  might  be  necessary  to  use  turn- 
tables, but  I  do  not  recommend  these  unless  absolutely 
ituj,  for  the  simple  reason  that  only  one  truck  can 
be  turned  at  once,  and  this  means  loss  of  time  where  a 
train  of  a  dozen  tracks  has  to  be  got  through. 

Where  a  truck  has  to  be  moved  from  one  set  of  rails  to 
another,  and  there  is  no  room  for  switches  and  crossings, 
hay,  a  pair  of  roads  at  the  end  of  a  shed,  a  "  traverser  "  is 
mncfa  better  than  e  pair  of  turntable*,  and  possesses  the 
further  advantage  that  when  it  i~  not  in  one  it  can  be  pushed 
out  of  the  way  or  the  travelling  roads,  whilst  the  turn- 
tables have  to  endure  the  hammering  oi  every  train  thai 
en. 

Regarding  the  tracks  to  be  used  the  best  and  cheapest 

form  is  undoubtedly  that  known  as  the  equilibrium  tipping- 

Tbey  are  very  limple,  have'  no  loose  parts  to  get  out 

of  order,  and  they  -hoot  their  contents  clear  of  the  line,  with 

trouble. 

Where  coal  traffic  is  concerned    I  think  in  certain 
the  following  arrangement  trill  work  well,  an  arrangement 
which  adopted  on  a  narrow  gange  tramway,  neat 

fork,  for  carrying  coal  to  a  small  gas  works.  'I  he  gauge 
of  the  line  i-  2  ft.  i,  ii, 

waggons  have  iteel  frames  carrying  the  wheel*  and 

axle*,  Ace  ;  at  each  end  of  the  frame  or  bogey  is  a  Standard 
high  i  nough  to  carry  the  tipping  trunnions  which  are 
mounted  on   the  wood' n    bo  tying    tin-    coal.     These 

wood*  n  },',/..  an  about  i  ft.  lo  ins.  long,  8  ft.  h  ins.  wide, 
and  :;  ft.  deep,  carrying  about  two  enbic  h  of  coal, 

and  an;  SO  made  that    fix    bo-.es  exactly  iit  into  an  ordinary 

standard  gauge  mam  line  waggon, 


This  main  line  waggon  with  its  six  tipping  boxes  goes  to 
the  colliery,  where  the  boxes  are  all  filled  with  coal  in  the 
ordinary  way,  then  conveyed  to  the  terminus  of  our  narrow 
gauge  railway. 

Bach  box  is  then  lifted  out  of  the  main  line  waggon  by 
means  of  a  ligbt  portable  crane,  and  deposited  on  to  the 
bogey  frame  standing  on  the  narrow-gauge  railway  ;  while 
the  six  empty  boxes  off  the  bogeys  are  put  into  the  main 
line  waggon  and  conveyed  to  the  colliery  for  a  fresh  load  of 
coal. 

The  full  boxes  arc  then  run  along  the  narrow-gauge 
railway  to  the  gas  works  and  tipped  by  means  of  the  before- 
mentioned  trunnions,  by  which  they  are  suspended  in  the 
bogey  frames,  direct  into  the  gasworks'  bunkers  or  alongside 
the  retorts.  There  is  thus  actually  no  break  of  bulk  whatever 
from  the  collieries  right  to  the  mouth  of  the  retorts. 

A  similar  plan  could  be  adopted  on  an  agricultural  rail- 
way by  using  boxes  of  such  a  size  that  four  would  nest  into 
an  ordinary  main  line  waggon,  say  7  ft.  6  ins.  long  by 
4  ft.  10  ins"  wide  by  :?  ft.  deep,  of  3f  cubic  yards  capacity. 
Each  farmer,  through  or  near  whose  land,  the  narrow- 
gauge  railway  passes,  would  have  his  own  siding  or  branch 
line,  where  full  or  empty  trucks  could  stand.  He  fills  his 
produce,  be  it  potatoes,  corn,  hay,  straw,  or  dead  meat,  &c, 
into  these  loose  boxes  in  his  own  farmyard,  then  he  carts 
these  boxes  to  his  siding,  and,  with  a  light  portable  crane, 
loads  the  full  boxes  on  to  the  bogey  trucks  in  the  siding. 

The  next  train  going  along  picks  up  these  loaded  trucks 
and  takes  them  to  the  terminus,  where  the  narrow-gauge 
line  runs  alongside  the  main  line  waggons.  A  light  portable 
crane  loads  these  boxes  into  the  main  line  waggons  as  before 
and  runs  them  off  to  the  market  town,  where  again  the  same 
boxes  can  be  lifted  on  to  consumer's  carts,  and  thus  carted 
directly  to  their  destination.  Thus  there  would  be  abso- 
lutely no  break  of  bulk  whatever  from  the  farmer's  yard  to 
the  consumer's  premises,  preventing  damage  to  perishable 
goods. 

The  boxes  when  empty  could  be  returned  in  a  similar 
manner,  loaded  with  manure  or  other  goods,  or,  the  sides 
being  made  collapsible,  may  be  packed  up  and  returned  to 
the  narrow-gauge  railway  without  taking  up  much  room. 

I  cannot  conclude  my  paper  without  a  slight  allusion  to 
electrical  traction. 

This  method  is  rapidly  coming  into  favour,  and  deservedly 
so.  There  are  several  systems,  each  one  possessing  its  own 
good  points,  and  all  offering  the  advantages  that,  instead  of 
requiring  a  separate  steam  engine  and  steam  boiler,  as  is  the 
case  with  the  ordinary  locomotive,  the  power  can  be  derived 
from  any  existing  steam  engine,  and  it  is  very  rarely  that 
a  works  or  factory  has  not  some  surplus  engine  power 
somewhere  to  drive  the  necessary  dynamo. 

The  five  great  systems  are  : — 

1.  Double-wire  circuit,  using  a  separate  insulated  wire  to 

complete  the  circuit,  in  addition  to  the  wire  carrying 
the  our  ward  current. 

2.  Single-w  iri;  system,  using  the  running  rails  to  complete. 

the  circuit. 

3.  The  third-rail  system,  such  as  is  used  on  the  Liverpool 

Overhead  Railway,  having  an  insulated  third  rail, 
(generally  placed  between  the  running  rails),  which 
carries  the  outward  current,  the  return  being  made 
through  the  running  rails. 

4.  The  conduit  system,  in  which  the  current  is  carried  by 

an  insulated  wire,  laid  in  a  conduit  between  the  rails, 
the  return  being  through  the  running  rails. 

5.  Storage  battery  system. 

Bach  system,  as  I  said  before,  possesses  its  own 
advantages,  and  I   will  briefly   describe  them. 

I.  Double  Wire  Circuit. — This  system  has  two  separate 
Overhead  wires  insulated  from  each  other,  and  from  the 
earth,  and  carried  on  poles,  or  on  brackets  tixed  to  existing 

walls  ami  buildings.  The  wires  can  be  arranged  in  different 
ways,  the  best  being  the  "  loop  wire  system  "  for  use  in  a 
works,  as  diown  in  enclosed  sketch,  and  having  the  follow- 

:  — 
a.    It  is  sj„||de  and  cheap  to  erect. 

I).  'I  he  potential  difference  i^  constant   throughout  the 
whole  circuit,  thereby  ensuring  an   uniform  rate  of 

•  d   of  the   locomotive. 
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c.  The  rails  <1<>  not  Deed  bonding,  so  that  they  can  be 
taken  up  and  ri-lnid  when  desired. 

Big.  In  shows  an  electric  locomotive  taking  up  the  current 
from  a  pail  of  wins,  as  used  at  the  Greenside  .Mining  Com- 
pany's Works.     The  gauge  of  the  railway  is  22  in.,  and  it 


runs  mostly  underground,  through  a  narrow  roadway,  in 
some  cases  only  M  in.  wide.  In  consequence  it  was  found 
impossible  to  place  the  electro-motor  across  the  frame  of 
the  locomotive,  so  its  shaft  was  arranged  parallel  to  the 
rails.     Three  reductions  of  speed  arc   employed,  one  neces- 


Er.ECTiuc  Locomotive  taking  up  Current  from  Two  Overhead  Wires,  on  Looped  Conductor  System. 


sarily  being  through  bevel  gearing.  The  whole  framework 
of  the  machine  is  hinged  from  the  driving  axle,  which  is 
made  exceptionally  strong  for  the  purpose,  the  weight  on 
the  other  wheels  being  taken  through  strong  spiral  springs 
on  the  top  of  gun-metal  axle-brasses.  The  motor  is  series 
wound  for  a  difference  of  potential  of  200  volts,  and  de- 
velopes  15  brake  horse-power  at  1,000  revolutions  per 
minute.  The  length  of  the  road  is  1,200  yards,  and  the 
current  is  collected  from  two  bare  copper  wires,  carried  on 
insulators  overhead.  The  electromotive  force  is  reduced 
from  500  volts  to  200  volts  by  means  of  a  motor-transformer 
placed  at  one  end  of  the  line.  The  electric  current  is 
generated  by  a  dynamo  placed  about  H  miles  away  from 
the  mouth  of  the  shaft,  driven  by  a  turbine  from  a  waterfall 
— the  turbine  being  also  employed  to  drive  ore-dressing 
machinery.  The  current  is  generated  at  500  volts  pressure 
and  carried  by  bare  overhead  wires  to  the  transformer. 

The  installation  is  in  every  way  a  success,  and  I  am 
informed  by  the  manager  of  the  mine  that  the  locomotive 
has  just  completed  its  6,000  miles  with  exceedingly  slight 
repairs,  having  been  running  continuously  since  December 

1891. 

The  cost  of  an  electric  haulage  installation,  on  this 
system,  including  electric  locomotive  of  19  horse-power 
tractive  force  with  suitable  dynamo,  working  at  455  volts 
and  55  amperes  together  with  double  wires,  crossing  places, 
poles,  insulators,  switchboard,  and  indicators,  for  an  instal- 
lation 1  mile  long,  would  be  about  670?.  (ill  complete.  Such 
a  locomotive  would  be  capable  of  drawing  a  nett  load  of 
15  tons,  in  addition  to  its  own  weight,  up  gradients  of 
1  in  40,  at  a  fair  working  speed,  the  exact  rate  depending 
on  the  condition  of  the  road,  and  the  rolling  stock,  &c. 

2.  Sinyle  Wire  System  — In  this  case  the  current  is  led 
by  an  overhead  insulated  wire,  whence  it  is  usually  col- 
lected by  a  wheel  mounted  at  the  end  of  a  long  arm,  the 
wheel  being  kept  in  contact  with  the  wire  by  means  of 
suitable  springs  at  the  base  of  the  arm.  This  is  termed  the 
"  American  Trolley  System,"  and  as  its  name  implies  is 
extensively  used  in  America.      It   has   been   successfully 


adopted  on  the  South  Staffordshire  Tramwavs  at  Walsall 
and  elsewhere.  I  have  travelled  several  times  on  these 
lines,  and  have  been  very  much  impressed  by  the  smooth 
easy  working  of  the  cars. 

Another  method  of  collecting  the  current  is  by  means  of 
a  pair  of  trauverse  rubbing  bars,  one  bar  being  mounted 
across  each  end  of  the  car,  so  that  one  bar  makes  contact 
with  the  working  wire,  whilst  the  other  may  be  temporarily 
"  ( )ff',*'  whilst  passing  the  point  of  support  of  the  wire. 

In  general  working,  however,  both  bars  are  in  contact. 
This  is  the  method  adopted  by  Dr.  E.  Hopkiuson  on  the 
Douglas  and  Laxey  Electric  Tramway,  in  the  Isle  of 
Man. 

Eig.  1 1  shows  an  electric  shunting  locomotive  recently 
built  on  this  system  for  a  machinery  works  at  Castletou,  of 
which  I  take  the  following  description  from  the  "  Railway 
World  "  :— 

"  The  locomotive  will  draw  a  loaded  waggon  weighing 
20  toDS  at  a  speed  of  two  miles  an  hour.  It  is  used 
for  shunting  waggons  on  a  siding,  connecting  the 
boiler-house  and  delivery  stores  of  the  works,  with 
the  main  line.  The  electric  generator,  which  is  of 
the  Manchester  type,  has  an  output  of  54  amperes  at 
100  volts  at  1,100  revolutions  per  minute,  and  is 
driven  off  the  main  shafting  in  the  works.  It' is 
fitted  with  fast  and  loose  pulleys  so  that  it  can  be 
6topped  or  started  as  required." 

The  locomotive  has  coil  spring  buffers  of  the  standard 
height  and  centres,  axle-boxes,  and  guides,  and  hand  screw 
brake,  with  wooden  brake  blocks,  bearing  on  the  car  wheels, 
which  are  28  ins.  in  diameter.  It  has  a  galvanised  iron 
roof  from  which  proceed  the  upright  supports  carrying  the 
cross  contact  bars. 

The  driving  motor  is  also  of  the  Manchester  type  and  is 
mounted  on  a  cast-iron  bed  plate,  which  slides  on  cast-iron 
brackets,  bolted  to  the  framing  of  the  car.  The  motor  is 
fitted  with  a  vulcanised  fibre  pinion  with  steel  end  plates  of 
21  teeth,  which  gears  with  a  cut  cast-iron  wheel  of  72  teeth 
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on  the  gudgeon  shaft  on  which  is  keyed  a  chain  pinion  of 
seven  teeth,  driving  a  chain  wheel  of  22  teeth;  the  latter  is 
split  into  two  halves  and  is  fitted  to  one  axle  of  the  loco- 
motive.    A  sand  box  is  provided  and  the  car  is  fitted  with 


Fig.  11. 


Elkctbic  Lo<  omotjvk  takim.  (  ti:i:i.vi   i  i:om  Single 

OvEKIIKAl)    W'lKK,    IM.'/I   KN    ClUP.KNT  THBOUGH    Till      Kwl.S. 

jnal  controlling  switch,  resistance  box  for  starting  and 
ting  tie:  speed,  and  a  reversing  switch.    The  weight 
of  the  locomotive  is  :;  ton-. 

'1'h'-  system  of  cross  collectors  on  the  locomotive  lends 
itself  particularly  well  to  the  requirements  of  the  line  as 
are  many  points,  curves,  and  crossings  on  it.  As  the 
locomotive  i-  only  required  for  two  or  threee  hours  each 
day  at  odd  time-,  it  will  he  at  once  seen  that  a  verv  (treat 
saving  i-  effected  by  using  an  electric  locomotive  in  place 
mi,  as  the  dynamo  i-  only  started  when  power  is 
required.  An  ordinary  lab  >urer  looks  after  tie-  entire  plant, 
including  an  overhead  electric  travelling  ci  ane,  to  lift  :;  ton-, 
and  worked  fro  ..  ih     lame  dynamo. 

f  may  add  that  in  the  e:,e  of  the  Douglas  and   I. 
ay,  the  gradients  are  verj  averaging  1  in  24 

to  1  in  30  and    in  one  place  a-    much    as  I   in  20,  whilst    the 
curve-  are  very  sharp,  in    some  C&80S  BfiVi  urves 

ry.     It  would  have  been  rery  difficult  if  not 

ImpOSI  ble  to  work  this  line  with  ordinary  steam  locomotive- 
m  consequence  of  thi  conditions. 

Jr.  each  of  tl  I   rn  current  after  going 

/h   the  electric   motor,  i     lead   back   to   tie'  dynamo 
through  the  running  rail*,  tie-  rails  being  electrically  eon 
i  hy  copper  -tnp-  riveted  to  the  ,  n<i-  of  each  rail,  so 

,o'l  metallic  contact. 
The   Hi, nl  i  ml     y  hiii  i-   not  suitable  for  works  traffic, 
a»  the    third  rail  would    not  only  he  in   the  wav  of    ordinary 


traffic,  hut  the  risk  of  completing  the  circuit  through  any 
passing  body,  coming  in  contact  with  the  third  rail,  and 
either  of  the  two  running  rails,  would  he  too  great. 

4.  The  conduit  system  is  probably  one  of  the  hest,  hut  it 
is  too  expensive  for  ordinary  commercial  use  except  on  a 
small  scale,  and  the  conduit  would  he  liable  to  fill  with 
water  and  dirt  and  so  spoil  the  insulation  of  the  current- 
carrying  wire  within  it. 

Recently,  however,  Dr.  X.  S.  Keith  has  brought  out  at 
his  works  a  very  ingenious  modification  of  this  conduit 
system.  I  had  the  advantage  of  recently  travelling  on  his 
electric  locomotive,  and  was  much  pleased  with  it.  The 
conduit  consists  of  a  semicircular  cast  iron  casing  with  an 
open  flat  top,  the  conductor  being  suspended  in  this  casing 
by  blocks  of  paraffined  timber. 

A  continuous  bar  of  iron  loosely  fits  on  the  top  of  the 
casing,  completely  covering  it  and  so  preventing  dirt,  &c, 
getting  into  it. 

A  small  four-wheel  trolley  travelling  underneath  the 
electric  locomotive  runs  along  the  top  of  the  casing,  and 
the  continuous  bar  cover  is  threaded  through  rollers  on  the 
small  trolley,  so  that  as  the  trolley  travels  along  with  the 
locomotive,  the  cover  of  the  casing  is  lifted  up  for  an  inch 
or  so  and  falls  down  again  as  the  locomotive  proceeds.  In 
this  way  the  current  is  picked  up  as  the  locomotive  goes 
along,  whilst  on  each  end  of  the  locomotive  the  casing  is 
quite  covered  over. 

A  further  novelty  about  Dr.  Keith's  locomotive  is  that 
the  armature  which  revolves  horizontally,  arouud  a  vertical 
spindle,  is  alwajrs  running,  and  always  in  the  same  direction, 
whether  the  locomotive  be  running  forwards  or  backwards, 
or  stopped.  The  variations  being  effected  hy  a  pair  of 
sleeves  on  the  driving  axle,  controlled  by  suitable  magnetic 
clutches  either  or  both  of  which  can  be  thrown  into  action 
as  desired. 

Tlie  sti>ra</<-  system  has  many  advantages  to  recommend 
it,  as  there  are  no  wires  in  the  way,  or  rails  to  he  bonded, 
whilst  the  storage  cells  can  be  charged  by  any  available 
engine  during  the  night  or  at  any  other  time  when  not 
required  for  other  work. 

The  great  objections  to  the  storage  batteries  are  first  the 
loss  of  power  in  the  cells,  the  commercial  efficiency  being 
only  about  50  to  CO  per  cent.,  and  secondly,  the  negative 
plate  of  the  cell  is  liable  to  disintegration  owing  to  the 
vibration  of  the  vehicle  carrying  them. 

The  first  objection  is  not  a  serious  one,  where  plenty  of 
surplus  (or  water)  power  is  available,  and  Dr.  E.  Hopkiuson 
informs  me  that  they  have  greatly  lessened  the  liability  of 
disintegration  in  their  new   chloride  cells,  which  they  have 

ently  introduced  on  a  portion  of  the  South  Staffordshire 
tramways,  and  that  they  expect  to  work  the  traffic  there, 
including  all  costs,  maintaining  the  batteries,  and  all  working 
e\pen-es,  for  under  fnurpcnc.c  per  car  mile.  This,  con- 
sidering the  heavy  gradients  in  us.',  and  the  large  co-efficient 
of  traction  on  grooved  tram  rails  (some  30  lbs.  per  ton  of 
grOBI  load  on  the  level)  would  be  very  good  work.  A 
further  advantage  of  these  chloride  cells  is  a  very  large 
reduction  in    the  weight    per  cell.      The  weight  of   a   battery 

of  K.I'.s.  accumulators  to  drive  a  15  brake  horse-power 
locomotive  would  be  about  H  tons  empty  and  10  tons 
charged.  They  would  consist  of  abOUt  102  cells  in  lead 
lined  wooden  boxes,  discharging  at  the  rate  of  about  75 
amperes  at  200  volts  pressure,  and  would  drive  'lie  loco- 
motive continuously  for  :s.j  hours  at  full  load.  The  size  of 
each  cell  would   be   12£"  x  vi"  »  19$"  over  all,  and  the 

price  about  .'tK.i/. 

To  do  the  Bame  work,  about  96  chloride  cells  would  be 
required,  weighing  less  than  half,  say  :'.\  tons  in  all,  and 
costing  •".".')/. 

Another    form    of    traction    is    by  means   of  gas   engines. 

These  have  been  used  at  Dresden  since  last  August,  the 
length  of  tramway  being  about  :*  miles.  The  engine  is  of 
'j  horse-power  and  has  two  cylinders,  the  ignition  being 
effected  h\  electricity ,  and  it  is  fixed  under  one  of  the  seats. 
The  gas  used  is  stored  in  three  cylinders  under  a  pressure 
of  120  li,  i- i  square  inch,  the  capacity  of  each  cylinder 
being  83)  cubic  led.    Onoe  the  engine  is  started,  il  is  not 

topped  so  long  as  (he  ear  is  In  sen  ice.      (  'oimection  to  the 

wheel     ,     made  through   movable  clutches,   bj  controlling 


•I'  IJ 
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cobI    per  car-mil  according   to 

onlj  i'--,/.  with  gas  a<  it.  per  1,000  cubic 


which  the  car  can  b<    topped  oi    reversed  as  required.     A 
speed  of  9  miles  aj   boui  can  ix  attained  with  a  <:ir  cai  rying 
.  the 

■   i 

I  sii;iii  look  with  int.  rest  on  the  development  <>f  this  new 
form  of  traction. 

hi  traction  generally,  I  maj  Baj  that  at  present,  under 
ordinary  circumstances,  steam  traction  is  probably  the 
cheapest    method   where   surplus,  or  water,  power   is   not 

available. 

,  .  y  close,  and  on  occasions  even 

cheaper,  whilst  thi  of  Bteam,  and  Bmoke,  makes  it 

hi st  cases  the  preferable  method. 

Horse  haulage  is  probably  more  than  treble  the  cost  of 
steam  haulage,  without  taking  into  account  the  extra  loss  of 
time  involved  in  the  former,  probablyfour  times  as  mucb, 
and  manual  haulage  is  too  expensive  a  luxury  for  any 
commercial  undertaking  to  indulge  in. 


■  -ojjajoaoga 


THE  INFLUENCE  OF  OXIDE  OF  IKON  AND 
ALUMINA  IN  THE  REVERSION  OF  SUPER- 
PHOSPHATE. 

I!V     VI.FKKI)    SMETHAM,    F.I.C. 

(This  Journal,  February  1895,  p.  112.) 

Discussion. 

Professor  CampbemJBrowk  said  it  was  satisfactory  to 
find  that  in  general  the  use  of  aluminous  phosphates  had 
of  late  years  been  rated  more  highly  than  previously. 
There  was  no  doubt  whatever  about  the  usefulness  of  phos- 
phate as  a  manure  if  sufficiently  fiuely  ground,  and  no 
doubt  Mr.  Smetham  was  perfectly  right  in  his  conclusions, 
that  alumina  was  much  less  objectionable  than  iron  in  the 
reversion  of  superphosphates.  He  was  not  quite  sure 
whether  Mr.  Smetham  indicated  the  method  by  which  he 
determined  the  amount  of  reverted  phosphate  as  distinguished 
from  undissolved  phosphate ;  he  would  like  to  ask  whether  M  r. 
Smetham  felt  confident  that  the  method  gave  uniform  results. 
It  was  extremely  doubtful  whether  any  method  they  knew  did 
give  uniform  results  ;  temperature,  amount  of  water  and  time 
would  make  variations  in  the  estimate  of  reverted  phosphate. 
That  did  not  detract  at  all  from  the  merit  of  Mr.  Smetham's 
calculations,  but  it  might  leave  a  difficulty  in  the  way  which 
shouid  not  be  overlooked  by  the  Committee  which  he 
proposes  should  deal  with  the  subject.  That  it  would  be  a 
desirable  thing  to  have  such  a  committee  there  could  be  no 
doubt  whatever,  and  he  hoped  something  would  be  done 
because  of  the  practical  importance  of  the  subject  to  large 
numbers  of  manufacturers  and  agriculturists. 

Mr.  Rhodes  asked  Mr.  Smetham  whether  he  had  tried 
any  similar  experiments  with  high  percentage  super- 
phosphates. They  found  generally  that  the  high  percentage 
supers,  about  35  per  cent,  and  upwards,  did  not  revert 
or  go  back  so  much  as  the  lower  superphosphates 
about  26  per  cent,  on  account  of  the  higher  superphosphates 
containing  more  free  phosphoric  acid.  He  had  noticed 
that  in  high  superphosphates  made  from  Florida  phosphates 
the  solubility  increased  on  keaping  instead  of  reverting, 
and  in  other  cases  of  high  superphosphate  not  made 
from  Florida  phosphate,  the  solubility  had  increased  on 
keeping,  part  of  the  insoluble  phosphate  having  become 
soluble,  so  that  the  superphosphate  was  1  per  cent,  to 
14  per  cent,  higher  after  keeping  some  weeks  than  what  it 
tested  when  first  made.  In  a  26  per  cent,  superphosphate 
there  was  no  increase  in  the  solubility  of  the  phosphate,  but 
on  the  other  hand  they  often  found  there  was  a  large 
reversion,  two  or  three  per  cent.,  especially  in  the  case  of 
superphosphate  made  from  Carolina  phosphate.  Of  course 
these  were  the  results  obtained  on   a  large  scale  and  the 


influence  of  a  heap  had  a  great  deal  to  do  with  the 
reversion.  If  Mr.  Sniet ham's  experiments  had  been  tried  in 
a  large  heap  he  might  have  found  that  the  reversion  was 
nearer  the  theoretical  quantity;  but  certainly  alumina  did 
not  seem  to  have  the  same  effect  as  iron  in  reverting  a 
superhosphate. 

Mr.  A.  J.  Squires  remarked  that,  so  far  as  his  experience 
went,  he  was  at  one  with  Mr.  Smetham.  Tie  had  found, 
practically,  that  oxide  of  iron  had  a  greater  tendency  to 
revert  superphosphates  than  alumina  had ;  but  still  they 
had  to  consider  that  in  working  with  a  large  amount  of 
superphosphates,  say  SOO  to  40(>  tons,  the  conditions  would 
be  somewhat  different  from  the  conditions  in  a  small  sample 
contained  in  a  bottle,  and  they  would  find  that  the  alumina 
would  have  a  tendency  to  send  back  far  more  phosphate, 
although  he  would  admit  that  even  in  Florida  phosphates 
if  they  had  3  per  cent,  of  oxide  of  iron  and  alumina,  chiefly 
alumina,  they  would  find  there  that  the  phosphate  would 
remain  soluble  for  a  much  greater  length  of  time  than  if 
they  had  another  phosphate  containing  3  per  cent,  of  oxide 
of  iron  and  alumina,  the  greater  proportion  of  which  was 
oxide  of  iron.  He  would  like  to  mention  one  or  two  other 
points  ;  for  instance,  in  working  Peace  River  phosphates, 
they  found  a  certain  amount  of  organic  matter.  His  own 
experience  tended  to  prove  that  the  organic  matter  reduced 
the  oxide  of  iron  and  that  when  oxidation  took  place  in  the 
heap,  there  were  consequently  mors  phosphates  thrown 
back  than  might  be  expected.  Again,  if  they  had  a  large 
excess  of  free  acid,  and,  say,  3  per  cent,  of  oxide  of  iron 
and  alumina,  they  would  get  a  much  larger  proportion  of 
reverted  phosphate,  than  would  be  expected  under  the 
circumstances.  If  they  took  a  little  more  than  the 
theoretical  quantity  of  acid,  they  would  get  a  superphos- 
phate much  more  stable.  Another  interesting  point  was 
the  finding  of  carbonate  of  lime  in  the  mixed  superphosphate  ; 
this  was  due  probably  to  the  particles  getting  coated  with 
gypsum,  whereby  further  action  of  the  acid  was  prevented. 

Dr.  Kohx  asked  why  it  was  that  the  iron  and  alumina 
were  only  considered  as  taking  part  in  the  reversion  of 
superphosphate  in  the  condition  of  oxides  and  not  as  phos- 
phates. If  considered  as  phosphates  they  would  considerably 
modify  the  conditions  of  reversion  suggested  by  Mr. 
Smetham  as  the  result  of  his  synthetical  experiments. 

Mr.  Smetham  said,  in  reply  to  Dr.  Campbell  Brown,  that 
the  process  he  used  scarcely  called  for  the  criticism 
which  undoubtedly  might  be  brought  against  the  use  of  the 
citric  acid  methods  for  determination  of  the  retrograde 
phosphate  iu  superphosphate.  He  estimated  the  amount  of 
soluble  phosphate  in  his  original  substances,  and  again, 
after  a  period  of  time,  and  the  inverted  phosphate  was  the 
difference  between  the  two  results  ;  and  as  the  estimation 
I  of  soluble  phosphate  waa  about  the  most  accurate  test  of 
phosphoric  acid  that  they  had  to  deal  with,  it  followed  that 
the  amount  of  error  introduced  might  be  neglected.  He 
would  perhaps  have  made  his  meaning  clearer  had  he  said 
soluble  in  water — instead  of  simply  soluble — phosphate.  The 
citric  acid  methods  certainly  were  all  more  or  less  fallacious 
and  were  entirely  dependent  on  conditions — whether  one 
worked  by  the  neutral  or  alkaline  method  made  all  the 
difference.  In  reply  to  Mr.  Khodes  he  would  ask  them  to 
notice  that  it  was  the  26  per  cent,  superphosphate  in  which 
the  reversion  was  greatest.  Was  it  not  because  the  lower 
superphosphates  were  made  of  the  poorer  phosphates, 
containing  a  larger  proportion  of  oxide  of  iron  ? 

With  regard  to  Mr.  Squire's  remarks,  undoubtedly  in  the 
after  mixing  one  might  get  a  certain  amouut  of  carbonate 
of  lime  coated  with  gypsum,  but  after  a  time  had  been  given 
the  chemical  action  would  be  complete  and  the  carbonic 
acid  would  be  expelled.  This  was  his  reason  for  directing 
attention  to  the  very  fine  grinding  of  the  original  phosphate 
before  the  addition  of  sulphuric  acid. 

To  the  organic  matter  he  might  say  he  had  been  unable 
to  trace  any  reversion  nor  could  he  see  any  reason  for  the 
reversion  of  the  superphosphate  by  means  of  the  minute 
quantities  of  organic  matter  that  one  got  in  such  things 
as   Peace   River  and  Carolina  phosphates.     What  struck 
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liim  as  possible  was  that  main'  of  those  phosphates  con- 
tained pyrites.     Pyrites  insoluble  in  hydrochloric  acid  was 

not  reckoned,  according  to  their  methods  of  analysis  in 
England,  in  the  oxide  of  iron  determined  ;  but  on  exposure 
to  the  air  oxidation  would  take  place  slowly  and  the  sulphate 
of  iron  so  produced  would,  no  doubt,  go  on  reverting  a 
certain  portion  of  the  phosphate,  and  as  pyrites  might  be 
there  possibly  to  the  extent  of  1  per  cent.,  it  was  perfectly 
obvious  that  the  reversion  might  be  very  considerable  and 
might  very  reasonably  be  attributed  to  the  organic  matter 
present. 

Dr.  Kohn  had  said  that  it  occurred  to  him  that  a  phos- 
phate might  be  originally  in  the  mineral  as  phosphate  of 
iron  or  aluminium  phosphate,  and  then,  of  course,  all  the 
little  theories  went.  It  was  hardly  so,  because  in  the 
analysis  of  raw  phosphates  no  distinction  was  made  between 
phosphate  of  lime  and  phosphate  of  iron  and  alumina.  All 
phosphoric  acid    was    calculated    into    its    equivalent    ot 


calcium  phosphate  and  the  prices  wese  based  upon  that. 
It,  therefore,  mattered  little  60  far  as  the  final  result  was 
concerned  whether  the  iron  and  aluminium  were  originally 

present  as  oxides  or  phosphates. 


'■-HnOOQOQOQDr— - 


S.  JACKSON'S  APPARATUS  FOB  SAMPLING 
ANHYDROUS  AMMONIA. 

BY    FRANK    TATE. 

The  apparatus  consists  of  a  small  steel  cylinder  D,  to 
hold  the  sample  of  ammonia,  fitted  with  an  ordinary  valve. 
To  this  is  connected  a  small  glass  gauge  with  valves  A 
and  11,  and  the  whole  can  be  connected  with  the  cylinder 
to  be  sampled  by  means  of  the  union. 


Valve  A 


Valve  B 


to  Large  Cylinder 


When  required  for  use,  the  apparatus  is  coupled  up  to 
the  cylinder  to  be  sampled  and  the  valve  of  the  latter 
opened.  Valve  A  is  also  opened  until  the  ammonia  has 
filled  the  gauge.  A  is  then  closed,  and  C  is  opened,  and 
the  sample  obtained  allowed  to  flow  into  the  cylinder  D. 
In  warm  weather  it  i-  necessary  to  cool  cylinder  D  so  that 
the  temperature  is  lower  than  the  temperature  of  the 
cylinder  being  -ample  1.  Should  the  apparatus  get  full 
of  gas  and  thus  prevent  the  liquid  ammonia  from  filling 
the  gauge,  as  is  probable  after  sampling  two  or  three 
cylinders,  it  i  *ry  to  slightly  release  valve  IS. 


Meeting  held  Friday,  March  1st,  1S95. 


ittanrlKStrr  g>ertiom 

Booms  01   rat  Chemical  Cxcb,  Victoria  Hotel. 

Chairman:  R.  Forbes  Carpenter. 

Vice-Chairman:  Euw.  Schunck. 

Committee : 

.1    M.  Irving. 


(,.  H   Bailer. 

V.  EL  Howman. 

a.  v..  imvU. 
<;.  Drarfna, 

M.  01    / -.daw. 
P.  Hart. 


i.  Kneehft. 

I.  Levinstein. 

W.  EL  IVrkin,  jun. 

ii.  v..  Boaeoe,  m.p. 
W.  Thomson. 

Hon.  Local  Sterttarn  i 
irt«>  Bell, 
Bank  Boose,  The  Cliff,  Higher  Broughton,  Manchester. 


MR.    K.    FORBES    CARPENTER    IN    THE    CHAIR, 


NOTES  ON  CERTAIN  SILVER  ALLOYS. 

BY    '..    3.    FOWLER,    M.SC.j     \xn    P.    J.    HARTOC,    B.S    . 

The  following  notes  form  a  record  of  some  experiments 
undertaken'  lor  the  purpose  of  obtaining  a  silver  alloy, 
which  should  possess  the  whiteness  of  silver,  without  irs 
liability  to  tarnish,  and  should  also  be  capable  of  electro- 
deposition.    Our  endeavours  proved  unsuccessful,  but  the 

results  obtained  are  of  sonic  interest.  Oar  experiments 
fall  into  two  divisions  : — 

(I.)  The  preparation  of  alloys  by  fusion  of  their  con- 
stituent. 

(II.)  The  deposition  of  alloys  l>y  electrolysis. 

(I.)  Some  tone  ago  a  company  was  formed  for  electro- 
plating with  an  alloy  of  silver  and  cadmium,  which  was 
stated  to  be  i ifa  less  tarnishahle  than  silver.     Tor  various 

.mi-  the  company  did  not  meet  with  great  success,  one 
being,  doubtless,  that  the  expectations  with  regard  to  the 
alloy  were  not  i  ealised  in  practice. 

We  have  found  indeed  in  all  cases  that  the  silver  alloys 
we  prepared  were  mere  easily  tarnishahle  than  pure  Bilver  ; 
on  the  oiler  hand  a  sulphide  stain  is  in  general  more  easily 
removed  from  the  alloy  than  from  the  metal.  We  tested 
the  alloys  by  the  following  rough  but  efficient  means;  two 
drops  of  ammonium  sulphide  were  placed  on  the  burnished 
surfaces  of  the  alloy  ami  of  pun  respectively,  at  the 

same  time,  and  removed  at  the  same  time,  after  an  interval 
..)   a   minute  or  two.     It   was  then  evident  in  all  cjses  that 


•  (Mil,    luggeution  of  Messi     L  (     ».,  of  Birmingham.) 
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theiitiiD  on  the  alloj  was  deeper  in  colour  than  that  on 
Iver,  while   it   vu  in  general   more  easily   i  ibbed  ofl 
u iiii  ;v  pi<  i  e  of  chamois  leather. 

h  is  ,,!'  course  well   known   thai  Bilver  sulphide   forms  a 

|,  irticularlj  good  und  on   silver ;  it  was 

I   thai   a   hi  I  us  mixture  of  sulphides 

would   be  less  ten*  iotu.     The  following  lines  contain   a 

bried  description  ol  the  alloys  prepared. 

I    Silvei  Zinc    l//oy»— The  zinc  was  melted  in  a  crucible 

under  powdered    charcoal,   the   molten   Bilver  added,   the 

mixture  stirred  with  an  iron  roil  and  poured  into  a  mould. 

(K,N   Ag  95       Zn   5     .     Colour  Bomewhat  greyer  than 

that  of  pure  silver,  but  not  easily  distinguishable  from 

it. 

(li.)  Ag  '.i-i       Zn   7     •      Colour  easily  distinguishable 

from  thai  of  pure  silver, 
(c.)  Ag  90      Zn  10     .     Still  malleable  but  greyer. 

2.  Silver  Nickel  Alloys. — These  were  obtained  by  melting 
the  two  metals  together  in  a  wind-furnace  under  a  layer 
of  charcoal,  stirring  and  pouring  into  a  mould. 

(a.)  Ag  95       Nl  50/o.    Colour  was  good,  silverlike,  and 

the  alioy  takes  a  high  polish. 
(/>.)    S.g  90      Nil"     .      Colour  was  *'  steely,"  the  alloy 

malleable. 
Both  these  alloys   tarnish   readily,  and   the   stain    is   not 

very  easily  removed  from  their  surface. 

3.  Silver,  Nickel,  and  Zinc  Allot/.— Ag  90  .  Xi  5% 
Zn  5°  .  The  silver  and  nickel  were  melted  together  and 
poured  on  to  the  molten  zinc,  the  contents  of  the  two 
crucibles  being  covered  with  powdered  charcoal.  Colour  too 
grey,  malleable. 

I.  Silver-Aluminium  Alloy,  Ag  90  per  cent.  Al  10  per 
cent. — This  alloy  was  highly  crystalline  and  brittle  ;  it  broke 
to  pieces  on  rolling.  The  surface  was  white  and  highly 
lustrous,  but  readily  tarnishable. 

5.  Silver-Tin  Alloy.— Ag9.*i  ,tin50  (by  analysis).— 
According  to  Iliorns  (Mixed  Metals,  320),  "the  smallest 
quantity  of  tin  renders  silver  brittle."  This  alloy  is,  how- 
ever, perfectly  malleable,  yielding  long  spiral  drillings.  It 
has  an  excellent  colour,  and  yields  stain-  which  are  easily 
removable.  Unfortunately  tin  is  not  easily  deposited  by  the 
current,  and  the  alloy  is  therefore  unsuitable  for  our 
purpose. 

6.  Silver-Copper-Zinc  Alloys. — In  this  case  the  silver 
and  copper  were  melted  together  and  added  to  the  zinc,  the 
operation  bring  in  other  ways  similar  to  that  described 
previously. 

(a.)  Ag  75  per  cent.,  Cu  15  per  cent.,  Zn  10  per  cent. — 
Colour  loo  yellow.  Malleable.  Stain  readily  remov- 
able. 

(J).)  Ag  G7-S7,  Cu  5-17,  Zn  27-47.— Showed  signs  of 
brittleness  on  rolling;  colour  yellow  and  wanting  in 
brilliancy.  This  alloy  was  analysed,  and  it  was  found 
that  by  operating  in  our  usual  way  that  no  loss  of  zinc 
was  incurred. 

(c.)  The  above  alloy  was  melted  with  a  further  quantity 
of  zinc  till  the  fracture  was  highly  crystalline  and  of  a 
blueish  white  colour.  The  percentage  of  silver  was 
found  on  analysis  to  be  30-  74. 

Electro  Deposition  of  Alloys. — The  efforts  of  technical 
chemists  have  hitherto  been  directed  to  the  separation  of 
metals  by  electrical  methods,  rather  than  to  their  deposition 
simultaneously;  but  for  some  years  the  electro-deposition 
of  brass  and  other  alloys  has  become  a  commercial  process. 
The  mechanism  of  the  process,  however,  is  by  no  means 
easy  to  understand.  An  interesting,  but  incomplete  note 
on  the  subject  is  due  to  Dr.  Silvanus  Thompson  (Proc. 
Roy.  Soe.)  42,  387  (1887),  who  shows  that  since  owing  to 
imperfect  diffusion,  the  counter  electro-motive  forces  at  the 
cathode  depend  on  the  current  density,  and  since  the 
variations  of  E.M.F.,  due  to  differences  of  concentration, 
are  greater  for  copper  than  for  zinc,  that  we  can  adjust  the 
current  density  so  as  to  obtain  copper  and  zinc  deposited 
in  nearly  equal  quantities. 

The  lawr  given  by  Bnrzelius  to  the  effect  that  the  most 
electro-negative  metal  is  deposited  first  in  electrolysis,  is 
said  by  Ponthiere  (Traite  d'Electro  Metallurgie,  Second 
Edition,  1891,  165)   to  be  reversed  when  we  use  an  anode 


composed  of  an  alloy.     For  the  present  we  shall  only  record 

the  results  of  our  experiments  without  discussing  them. 
We  hope  at  some  future  time  to  pursue  the  matter  further. 
We  used  in  all  eases  a  laminar  cathode  of  German  silver 
or  Britannia  metal,  having  a  surface  of  about  4  square 
inches  on  each  face.  The  cathode  was  greased,  so  that  the 
deposit  could  be  stripped  off  and  analysed. 

1.  Deposition  from  silver -zinc  solutions. — A  solution  of 
the  cyanides  of  the  metals  in  excess  of  potassium  cyanide, 
togther  with  excess  of  ammonia  was  used.  17' 15  grms.  of 
silver  per  litre  (about  2.',  oz.  of  silver  to  the  gallon)  were 
dissolved,  together  with  zinc  in  the  proportion  present  in 
alloy  1  (<v).  This  alloy  was  used  a-  anode.  The  specific 
gravity  of  the  solution  was  1*038.  On  heating  to  40°  C, 
a  current  of  one  ampere  produced  a  good  deposit,  which 
was  found  to  contain  99  8  of  silver.  Under  these  conditions 
practically  no  zinc  is  deposited. 

2.  Deposition  of  Silver,  Copper,  and  Zinc. — A  cyanide 
solution  was  made  containing  the  above  metals,  in  the  pro- 
portions present  in  alloy  6  (i).  The  amount  of  silver  per 
litre  was  the  same  as  in  solution  described  above.  Alloy  C  (<•.) 
was  used  as  anode.  With  a  current  from  four  (Junsen 
cells  the  deposit  was  fairly  even,  but  on  analysis,  was  found 
to  contain  only  about  1  per  cent,  of  copper  and  zinc 
together. 

The  above  solution  was  now  mixed  with  an  equal  volume 
of  brassing  solution  from  which  a  good  deposit  of  brass 
could  be  obtained  with  the  current  from  two  Bunsen  cells. 
On  analysing  the  deposit  from  the  mixed  solutions  heated 
to  40°  C,  only  a  small  amount  of  copper  was  found.  With 
four^Bunsen  cells  a  black  deposit  (probably  oxide)  was  given 
by  this  solution. 

On  increasing  the  amount  of  brassing  solution  the  amount 
of  copper  in  the  deposit  increased,  until,  when  the  amount 
of  silver  originally  present  in  the  solution  was  zero,  a  brass 
was  obtained  containing  a  little  silver. 

W  e  have  not  worked  out  the  exact  conditions  for  obtain- 
ing an  alloy  containing  an  equal  proportion  of  the  three 
metals,  silver,  copper,  and  zinc;  but  it  is  evident  that  the 
amount  of  silver  present  in  the  solution  and  in  the  anode 
must  be  much  in  defect  of  the  proportion  required  for  the 
alioy. 

3.  Deposition  from  solution  containing  Aluminium. — In 
1855  Thomas  and  Tilley  took  out  patents  (Nos.  2724  and 
2756)  for  depositing  alloys  of  aluminium  and  silver, 
aluminium,  silver  and  copper,  &c.  A  solution  of  aluminium 
hydrate  in  potassium  cyanide,  or  in  a  mixture  of  sodium 
carbonate  and  potassium  cyanide  was  used  in  their  experi- 
ments. 

We  found  that  aluminium  hydrate  does  not  readily 
dissolve  in  potassium  cyanide  alone,  for  which  we  therefore 
substituted  a  mixture  of  caustic  potash  and  potassium 
cyanide. 

A  cyanide  solution  was  prepared  containing  aluminium 
and  silver  in  the  proportions  present  in  the  alloy  (17*15 
grms.  of  silver  being  dissolved  per  litre).  On  analysing 
the  deposit  given  by  this  solution  with  a  current  of  about 
6  amperes,  it  was  found  to  contain  not  more  than  0*8  per- 
cent, of  aluminium. 

A  solution  of  aluminium  was  prepared  containing  70 
grms.  of  aluminium  nitrate  to  the  litre,  the  alumina  then 
precipitated  and  redissolved  in  excess  of  potash  and  potas- 
sium cyanide.  Using  the  silver  alloy  with  10  per  ceut.  of 
aluminium  as  anode  and  a  current  of  8  or  9  amperes,  at  a 
temperature  of  about  50c  C,  a  deposit  was  obtained  which 
Still  consisted  almost  entirely  of  silver,  only  a  faint  pre- 
cipitate being  given  by  ammonia,  after  precipitating  the 
silver  as  chloride  and  filtering. 

( >ur  results  therefore  tend  to  confirm  those  of  C.  Winkler 
(Chemical  News,  vol.  xxvi.,  p.  157  ;  Journ  Chem.  Soc.  New 
Series,  vol.  x,  p.  1134),  who  states  that  plating  with 
aluminium  cannot  be  effected  by  electro-deposition. 

Discussion. 

The  Chairman  said  that  the  paper  now  carried  him  back 
nearly  thirty  years,  to  the  first  research  work  he  did  unler 
the  late  Professor  Graham  at  the  Mint  on  a  series  of  nickel 
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and  silver  alloys,  in  which  considerable  difficulty  was  ex- 
perienced owing  to  their  segregation  and  lack  of  uniformity. 
On  rolling  out  the  buttons  obtained  the  lack  of  homogeneity 
was  at  once  apparent,  lie  would  like  to  ask  the  exact 
conditions  under  which  these  fused  alloys  were  prepared. 
Were  they  quickly  cooled  ?  In  his  own  case  he  believed 
most  were  cooled  slowly. 

Mr.  R.  Pettigbew  stated  that  silver  alloys  could  be 
electro-deposited  on  a  commercial  scale,  and  he  had  two 
years'  ago,  at  a  meeting  of  the  Institute  of  Electrical 
Engineers  in  London,  shown,  along  with  samples  of  every 
metal  which  could  be  electro- deposited,  specimens  of  plates 
plated  with  an  alloy  of  silver  and  cadmium,  the  percentage 
composition  varying  on  the  one  side  from  90  per  cent, 
silver  and  10  per  cent,  cadmium  to  90  per  cent,  cadmium 
and  10  per  cent,  silver.  The  difficulty  was  not  in  getting 
these  metals  to  deposit  together  as  an  alloy,  but  to  regulate 
the  current  density  and  other  features  when  an  alloy  pro- 
cess is  worked  on  a  commercial  scale  and  where  articles  of 
varying  size  are  plated,  so  as  to  get  an  even  composition 
on  all  parts  of  the  plated  goods.  The  deposit  on  the  inside 
of  a  large  vessel,  for  instance,  had  often  a  different  per- 
centage composition  from  that  on  the  outside,  and  hence 
a  different  colour  readily  detected  by  the  experienced  eye. 
This  difficulty  could,  however,  be  got  over  by  using  varying 
sized  baths,  according  to  the  class  of  articles  to  be  plated, 
and  keeping  the  articles  moving.  The  percentage  com- 
position of  electro-deposited  alloys  depended  on  many 
features,  amongst  others  the  current  density,  chemical 
composition  of  bath,  relative  amounts  of  metals  in  the 
bath  to  each  other,  free  cyanide  and  impurities,  as  well  as 
to  the  position  of  the  metals  to  each  other  in  the  electro 
negative  series ;  and  he  had  found  that  silver  and  cadmium 
fulfilled  the  conditions  more  closely  than  any  of  the  metals 
mentioned  by  the  authors.  He  had  tried  electro-depositing 
zinc  and  silver  together,  but  with  a  far  less  quantity  of 
silver  present  than  mentioned  in  the  paper,  and  found  that 
even  with  as  low  as  an  eighth  of  an  ounce  of  silver  to  the 
gallon,  and  a  pound  of  zinc,  he  only  got  down  from  5  to  7 
per  cent,  of  zinc ;  and  even  then  it  was  not  possible  on  a 
large  scale  owing  to  the  large  current-density  required, 
making  the  surface  rough.  Again  zinc  was  so  difficultly 
soluble  in  potassium  cyanide  that  the  zinc  cyanide  formed 
on  the  alloy  anode  could  hardly  be  got  to  dissolve,  even 
when  an  excessive  amount  of  free  cyanide  was  present. 
He  had  never  tried  tin  and  silver  or  aluminium  and  silver 
in  aqueous  solution-  because  tin  wa-  such  a  difficult  metal 
to  manage  by  itself  in  electro  deposition,  that  it  was  hope- 
less to  get  it  satisfactorily  as  an  alloy.  Aluminium  he 
never  considered  suitable  because  it  had  yet  to  be  got  by 
itself  from  an  aqueous  solution,  at  least  with  current 
density  suitable  for  silver  plating,  and  in  the  analysis  given 
in  the  paper  he  rather  thought  the  aluminum  got  had  not 
existed  as  metal  but  oxide.  He  bad,  however,  succeeded 
in  depositing  these  metals  satisfactorily  from  fused  salt-, 
but  of  course  this  was  out  of  the  question  for  electro 
plating.  With  regard  to  fused  alloys  with  silver  he  could 
corroborate  most  of  what  was  -aid  in  the  paper,  and  gave 
an  instance  of  an  alloy  of  silver  '. < Ld  •  0  and  aluminium  '■:> 
which  was  SO  brittle  that  "hen  be  tried  to  scratch  figures 
on  it  it  came  awaj  in  fine  powder — in  fact,  an  ingot  [-inch 
tbiek  could  b  ■  broken  between  the  fingers.  He  also  had 
noticed  that  alloys  often  bad  fine  colourstand  mentioned 
one  of  silver  60  p  i  cent,  and  cadmium  10  per  cent,  which 

ard  and  buttle,  but  the  fracture  of  which  had  a  lo\el\ 
pink  colour.  Mention  had  been  made  in  the  paper  of  the 
tarnishing  ol    silvi  mpared   with    electro-deposited 

alio^H,  but  hi-  i  bat  electro  deposited  alloys 

tarnished  ilj  than  pure  silver,  and  then  the  tarnish 

which  did  form  iras  more  easily  removed  and  was  of  a 
brown  colour — not  the  well  known  purple  tarnish  of  pure 
-ilver.     fused   alloys  acted   somewhat  differently,  and  the 

to  do  with  the  chemical 
compounds  formed,  foi   a  true  alios  did  not  act  as  a  niere 

mixture  ;   and  be  |,r<|  found    that  n  Standard  alloy  ol  copper 

and  rushed  in     pot-  and  .  which  tended 

SOON  what     to     show     that,     this    alloy    was     not     a     definite 

compound  but  a  mechanical  mixture.  Zinc  and  silver 
alloys  be  found  tarnished  usually  of  b  colour.    The 


properties  of  electro-deposited  and  fused  alloys  had  little 

relation  to  each  other,  as  he  considered  that  an  electro- 
deposited  alloy  was  not  a  definite  compound  but  merely, 
as  it  were,  a  mechanical  mixture.  The  authors  gave  their 
method  of  testing  the  lustre,  but  he  considered  it  much 
better  to  work  with  a  number  of  plates  set  in  an  oblong 
box,  so  that  the  number  of  reflections  from  a  given  point 
could  be  ascertained. 

Mr.  J.  P.  II  auto.;  remarked  that  neither  Mr.  Fowler  nor 
himself  bad  bad  an  opportunity  of  seeing  any  of  the  articles 
prepared  by  the  defunct  company,  but  as  far  as  they  could 
make  out  from  the  specimens  which  they  had  prepared 
there  was  exactly  the  same  liability  to  tarnish,  as  in  the 
zinc  alloys.  They  had  not  themselves  deposited  cadmium ; 
on  the  other  hand,  it  was  difficult  to  see  why  an  electro 
deposit  should  tarnish  less  readily  than  a  fused  alloy.  He 
agreed  with  Mr.  Pettigrew  that  the  great  commercial 
difficulty  was  the  impossibility  of  getting  a  constant  densit3r 
of  current,  and  therefore  they  could  not  always  obtain  the 
same  result.  In  some  cases  the  order  of  deposition  of 
these  metals  depended  entirely  on  the  solution  in  which 
they  were  placed.  Here  again  they  were  met  with  the 
greatest  difficultien,  because  they  did  not  know  the  exact 
compounds  present  in  solution.  They  got  a  formation  of 
double  salts,  aud  consequently  they  were  very  much  in  the 
dark  as  to  the  effects  which  would  be  produced  by  the 
current. 

Mr.  Fowler,  in  reply  to  the  Chairman,  said  the  alloy 
was  stirred  in  the  crucible  before  pouring,  and  it  at  once 
set  in  the  mould  after  pouring,  there  being  no  time  allowed 
for  segregation  to  take  place. 
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MK.    GEO.    T.    I  HANOI-;    IN    THE    <  II  VI II. 


ON  TWO  INTERESTING  CASES  OF  ABNORMAL 
CONDITION  IN  PIG  [RON. 


1:1     T.    W. 


[OQG. 


Tins  specimens   Of  pig  iron    which   I   have  here    to    illustrate 

this  paper,  present  features  of  considerable  interest  in  con- 
nection ui'h  the  subject  of  segregation  and  matters  intimately 
related  to  it. 

ryone    who    has    frequent     occasion    to    e\amine    pig- 
iron  is  aware  of   serious    local    variations    in    Composition  in 

different  pans  of  the  pig,  ami  so  far  back  as  i  hh i  (New- 
castle (hem.  Soc,  Nov.  jkki)  |  desoribed  an  example  ol 

hematite  pig,  showing  variations  in  the    .sulphur  from  0*003 
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per  cent,  to  0*154   per  cent.    Since  this  time  many  cases 
have  been  published,  the  most  complete  information  of  any 

being  thai  given  bj  St.-mi  (Jr ind  Steel  Inst.,  Maj  1898), 

in  which  the  same  seotion  of  basic  pig  was  ihown  to  contain 
sulphur  at  different  parts  varying  from  0*04   per  cent,  to 
0*14  per  cent.,  and  hematite  pig  0 "0152  per  cent,  to  0*055 
per  cent. 
I  have  just  recently  come  across  a  pig  showing  a  mucb 

more  extraordinary  variation,  and  a^   it    lias  In  in   examined 

very  thoroughly   the  results  are  brought  together  here,  as 
the  careful  study  of  them,  with    the   example  to    follow 

cannot    fail    to    make    one     hesitate     to     draw    any    definite 

conclusions  at  present  with  regard  to  local  variations    in 
solidifying  masses. 

This  pig  shows  Cor  nearly  one  half  of  its  area  that 
peculiar  line  grained  texture  no  often  indicative  of  iron  of 
poor  quality.  This  line  grained  texture,  however,  is  not 
always  due  to  the  -a  me  cause,  and  in  the  [  resent  case  both 
the  purest  and  most  impure  portions  occur  within  it  at  one 
section  of  the  pig,  and  in  other  sections  the  most  impure 
metal  is  outside  of  the  fine-grained  portion.  The  following 
figure  shows  exactly  where  the  drillings  have  been  taken 
from,  the  dotted  line  giving  the  outline  of  the  fine-grained 
portion  which  lies  at  the  bottom  of  the  pig — 


Fig.  1. 
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and  different  sections  of  the   same    pig    were   taken   at  a 
considerable  distance  from  each  other,  as  in  Fig.  2. — 

Fig    2. 
*-  _x_  .^ — 1 ^ —  5- ,. 


1      B      C       D      £    F 

The  results  of  the  sulphur  determinations  are  given  in  the 
following  table,  sections  C  and  E  not  having  been 
examined — 


— 

, 

-, 

3. 

4. 

A 

Per  Cent. 
017 

0*0*1 

0-05 

0-086 

Per  Cent. 
0-088 

0-090 

0-13 

o-io 

Per  Cent. 
0*118 

0-17 

0  13 

0*10 

Per  Cent, 
ii  015 

B 

0  02S 

D 

F 

0  019 
0-022 

In  section  A  complete  analyses  were  made.     These  analyses 
are  given  in  Table  II. :  — 


Manganese 

Combined  carbon 
Graphitic  carbon. 

Silicon 

Sulphur 

Phosphorus  , 


Per  Cent.j  Per  Cent. 

1-73  202 

0-77 

339 

1*63  1*63 

0-17  0-0S8 

0-04  0-0-1 


Per  Cent.  Per  Cent 


1*80 


1-63 

0-118 

0-036 


1 "  70 

0-77 

317 

1-63 

0-015 

0-035 


[n    section    D    the    following   determinations    were    also 
made : — 


— 

1. 

2. 

3. 

t. 

Per  Cent. 
0*038 

Per  •'■-lit. 
0*038 

I'd-  Cent. 
0*038 

1*78 

PerCent. 
0*037 

]'77 

The  phosphorus  was  also  determined  in  the  section  F  at 
the  parts  giving  the  highest  and  lowest  sulphur,  but  without 
finding  any  difference  in  this  element,  each  result  being 
0*035  per  cent. 

Additional  determinations  of  the  sulphur  were  made  in 
the  first  section  (A)  proceeding  round  the  curve  of  the  pig  ; 
iii'   results  were — 


C.  1. 


C.  2. 


C.  3. 


C.4. 


Sulphur 


Per  Cent. 
0-11 


J'er  Cent. 
0'12 


Per  I 
0*048 


Per  « 

0-018 


It  will  be  observed  that  we  have  in  this  pig  a  portion 
of  iron  probably  to  a  depth  of  §  in.  from  the  outside 
at  the  bottom,  and  extending  round  a  radius  of  1|  iu.  of 
exceedingly  pure  iron,  and  that  this  layer  runs  along 
the  whole  length  of  the  pig.  The  drillings  taken  from  the 
position  "  1,"  just  on  the  inside  edge  of  the  fine-grained 
fracture,  show  only  in  the  first  section  A  that  the  most 
impure  metal  is  at  that  point.  In  the  section  13  the  most 
impure  portion  is  situated  immediately  outside  the  fine- 
grained fracture,  and  in  the  section  1)  this  occurs  at  the 
point  "  3,"  ^  in.  from  the  top  of  the  pig. 

The  lowest  sulphur  determination  is  (J- 015  per  cent,  and 
the  highest  0*  17  per  cent.  The  borings  were  all  taken  by 
means  of  a  }-in.  drill,  and  in  mentioning  this  perhaps  it 
may  be  of  some  interest  to  stop  for  a  moment  to  consider 
a  highly  important  omission  in  most  of  the  work  which  has 
been  done  in  investigations  of  this  kind. 

It  must  be  apparent  that  in  solidifying  masses  of  small 
dimensions  the  area  upon  the  section  containing  the  segre- 
gated impurities  cannot  he  very  great.  In  a  large  ingot 
of  30  inches  in  diameter,  at  its  worst  part  the  segregated 
matters  are  principally  contained  within  a  diameter  o:'  2  ins., 
and  it  is  highly  probable  that  this  diameter  gradually 
decreases  as  we  proceed  towards  the  bottom  of  the  ingot. 
As  a  rule  evidence  of  segregation  is  soon  lost,  hut  may  not 
this  evidence  be  lost  simply  because  of  the  diameter  of  the 
impure  vein  being  reduced  and  the  diameter  of  the  drill 
being  sufficiently  great  to  take  in  enough  of  the  purer 
mother-metal  to  hide  it  completely. 

I  gave  in  the  following  table  the  relative  weights*  of 
steel  taken  by  drills  of  different  diameters. 

Diam.  of  Drill. 
Ins. 


rV 0*396 

i 1*580 

i 6*323 

1 25-2fi2 

£ 66*930 

1    101*205 

If  we  now  assume  the  presence  of  a  vein  of  impure  metal 
5  in.  in  diameter  containing  0*20  per  cent,  of  sulphur  the 
following  results  would  be  obtained  by  using  drills  of 
different  diameters,  taking  the  mother-metal  to  contain 
0-02  per  cent.  S. 

Diam.  of  Drill. 


Ins. 
1 


0*20 
0*080 

O-II40 
0*031 


*  The  ligures  given  are  the  weights  in  grammes  of  solid  cylinders 
of  steel  1  in.  in  leng'h. 
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Smaller  veins  of  impure  metal  would  be  quite  missed 
from  this  cause.  It  is  not  unlikely  that  in  the  small  ingots 
used  for  the  higher  qualities  of  steel  there  may  be  veins  of 
impure  metal  in  quite  as  great  a  proportion  as  in  the  ingots 
of  larger  size,  supposing  we  had  the  vein  of  impure  metal 
only  ^g  of  an  inch  in  diameter,  it  would  never  be  detected 
in  the  ordinary  method  of  examination,  this  is  evident  from 
the  following  table  : — 

Diani  of  Drill. 
Ins. 

A 0'20 

0*063 

J 0-031 

4 0*023 

i 0*021 

1    0021 

From  these  observations  it  is  evident  that  until  we  devise 
•analytical  methods  capable  of  giving  reliable  results  upon 
small  quantities  of  material,  we  must  not  conclude  that 
segregration  does  not  take  place  in  small  ingots  to  so  great 
an  extent  as  in  the  large  ones.  If  a  series  of  observations 
be  made  upon  an  ingot  30  ins.  in  diameter  with  a  ^-in.  drill, 
a  corresponding  series  of  observations  upon  an  ingot  .J  ins. 
in  diameter  would  require  the  drill  to  be  -j^  of  an  inch,  and 
I  need  scarcely  say  that  it  would  have  to  be  most  accurately 
centred.  Reckless  drilling  is  a  prolific  source  of  hetero- 
geneous information.       (See   Howe,    Metallurgy   of  Steel, 

p.  205.) 

Returning  now  to  our  sample  of  pig-iron,  on  reference  to 
the  analyses  given  in  Table  II.,  it  will  be  seen  that  we  have 
here  a  case  of  only  one  element,  the  sulphur,  varying  to  a 
great  extent.  The  manganese  was  determined  with  the 
greatest  care,  as  it  is  so  well  known  that  this  element  has 
the  property  of  causing  sulphur  to  segregate,  yet  the 
difference  found  does  not  correspond  to  what  we  might 
have  expected.  On  a  previous  occasion  I  examined  one 
of  these  pigs  showing  this  peculiar  fine  grained  appearance, 
and  found  differences  in  the  carbon  only,  and  in  all  the 
hematite  pigs  I  have  examined  I  have  never  found  any 
great  variation  in  the  proportion  of  phosphorous,  sulphur 
8eems  to  be  the  most  erratic  of  all. 

Careful  inspection  of  the  fracture  of  the  pig  which  I  have 
been  describing  fails  to  reveal  anything  indicative  of  a 
portion  of  it  consisting  of  extremely  pure  iron.  In  the 
-econd  specimen  of  abnormal  pig  we  have  an  unusual 
condition   readily  apparent    to    the   eye,  a    portion    of  the 

tion  shows  the  presence  of  a  layer  of  considerable 
thickness  of  white  iron  surrounded  on  all  sides  by  grey. 
It  is  not  difficult  to  understand  that  if  we  had  an  iron  very 
liable  to  chill  that  such  a  condition  might  and  does  fre- 
quently exist,  of  the  white  iron  being  immediately  (iii  th' 
outside, — in  thia  tpecimen,  however,  it  i«  grey  iron  that  we 
have  or;  the  outside. 

The  contour  of  this  white  enclosure  varies  as  you 
proceed  along  the  pig  until  it  finally  disappears  about  C  ins. 
from  the  end. 

The    following    figure*    '■how   the    form    of   the   end  - 
white  portion  at  the  beginning  of  the  pig  and  just  before 
the  whi>e  portion  terminates  : — 


Iron  (bj  diffl  i 

Manganese 

( .ii'iion  (combined) 
Carbon  (graphitic) 

Carbon,  tctal 

Silicon 

Sulphur 

Phosphorus 

Copper 


White. 

03*267 
1  *63 
3*88 
0*48 

(4*83) 
0*05 
0-020 
0*039 
0-064 


Grey. 

'.<-i  7«;s 
1-60 
0-98 
8*68 

(4  ■<;«) 

0*85 

0-021 
0*034 

o-oct 


1IMVIIII) 


100* 


The  grey  portion  shows  the  highest  total  carbon  I  have 
ever  met  with  in  pig-iron,  the  so-called  impurities — sulphur 
and  phosphorus — are  practically  identical  in  each,  and 
there  is  only  a  slight  difference  in  the  proportion  of  silicon 
and  carbon ;  of  course  the  great  difference  is  in  the 
proportions  of  combined  and  graphitic  carbon. 

Although  this  grey  pig-iron  with  white  inside  of  it  has 
been  examined  by  other  metallurgists  recently,  I  think  the 
present  specimen  sufficiently  interesting  and  rare  to  bring 
before  your  notice.  Especially  as  it  is  not  unlikely  that  they 
may  not  all  be  produced  in  the  same  manner.  A  photo- 
graph kindlv  sent  me  by  Prof.  Howe  shows  this  white  iron 
well  situated  in  the  centre  of  the  pig.  In  the  specimens 
I  show  to-night  this  white  iron  is  very  nearly  at  the 
bottom. 

It  does  not  seem  easy  to  satisfactorily  explain  the  cause 
of  the  formation  of  this  curious  condition.  Possibly  the 
iron  may  be  a  critical  one,  that  is,  it  is  exceedingly  liable 
to  chill,  and  the  first  portion  may  run  into  the  mold  slowly- 
enough  to  solidify,  and  then  there  is  a  rush  of  hot  metal 
which  surrounds  it  and  cools  slowly  enough  to  enable  the 
greater  portion  of  carbon  to  separate  as  graphite.  Where 
the  white  iron  occurs  in  the  centre,  the  condition  may  have 
resulted  from  cementation  and  I  show  a  specimen  of 
remelted  Swedish  grey  pig-iron  which  has  a  portion  of 
white  in  the  centre  which  could  hardly  be  formed  in  any 
other  way. 

Whilst  determining  the  silicon  in  this  pig-iron,  1  noticed 
a  great  difference  in  the  bulk  of  the  silica  upon  dissolving 
in  dilute  hydro-chloric  acid,  and  thought  it  of  sufficient 
interest  to  ascertain  the  relative  proportions  soluble  and 
insoluble  in  this  acid. 


"White. 


ii  insoluble  in  hydrochloric  acid  .. 
n  soluble  m  hydrochloric  acid  .... 


0*16 

0-69 


0*84 
0*81 


0*88 


in;:, 


: 


I 


Vein  of  white  iron  shown  in  black.     In  Fig.  '1  plates  of  white 
iron  siioot  out  from  the  n, 


I  have  had   this  white  em  let'ully  SaWD   out    from 

ii,    and    the    analv-is    -.1     this    and    tin 

iding  pig  in  the  follow  ii  — 


Alter  getting  this  decided  evidence  of  varying  condition 
of  silicon,  I  also  determined  in  the  same  way  the  propor- 
tion of  silicon  soluble  and  insoluble  in  the  portions  of  the 

first    sample   of   abnormal  pig-iron    giving    the   highest    and 

lowest  sulphur. 


1>. 

■  >n. 

0*188. 

0*019. 

.ii  insoluble 

Pi  r  i',  nt. 
0*90 

PerCent. 
0*81 

o*8e 

1*70 

L*77 
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These  are  therefore  exactly  alike.  The  silicon  in  all 
Bamplea  is  perfectly  soluble  in  EIN08,  '■  "■-  Bp.  gr.  and  also 
in  cupric  chloride 

Silicon  has  been  frequently  suspected  to  be  able  to  exist 
in  different  conditions  in  its  alloys  with  iron.  So  far  us 
the  evidence  has  gone  no  one  has  ever  given  definite  proof 
of  the  occurrenco  of  this  element  in  its  graphitoMal  condi- 
tion, but,  aparl  from  this  may  it  not  be  capable  of  existing 
in  two  other  conditions  analagous  to  that  of  carbon  in 
hardened  and  slowly  cooled  steel,  conditions  which  are  so 
certain  but  so  difficult  to  give  unquestionable  chemical 
evidence  of.  Considering  the  difficulties  in  the  way  of 
thoroughly  proving  the  case  for  carbon,  it  would  be 
important  to  know  whal  special  reactions  might  be  taken 
to  indicate  any  special  condition  the  silicon  might  take  up. 
Whilst  experimenting  upon  alloys  containing  larger 
quantities  of  silicon,  I  obtained  a  somewhat  remarkable 
result  b\  submitting  very  finely-powdered  siliceous  spiegel 
containing  10  per  cent,  silicon  to  the  prolonged  action  of 
1  2  nitric  acid  in  the  cold,  and  at  the  end  of  four  weeks  the 
silicon  seemed  to  be  completely  converted  into  ii  buff 
.■(domed  residue  which  possesses  the  interesting  property  of 
turning  almost  quite  black  if  heated  out  of  contact  with  air. 
The  alloy  yielded  17  per  cent,  of  this  residue  and  the 
quantity  of  silica  in  it  was  found  to  be  76-41,  the 
remainder  being  mainly  combined  water.  A  higher  alloy 
containing  15  per  cent,  silicon  obstinately  refused  to  be 
decomposed  under  the  same  conditions. 

These  differences  of  solubility  of  the  silicon  are  not 
accidental.  .May  :hey  not  point  towards  the  fact  that, 
excluding  the  graphitic  state,  silicon  like  carbon  may  exist 
iu  more  than  one  other  condition. 
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Errata. 

Page  120,  col.  2,  line  3  from  bottom,  for  "  had  a  double- 
riveted  Hue,"  read  "had  been  double-riveted." 
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read  "  of  the  boiler." 
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Page  121,  col.  2,  line  14  from  bottom,  for  "in  this  way  " 
read  "  in  its  way." 
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THE  ANALYSIS  OF  USED  LIQUORS  IN  CHROME 
TANNAGE. 

BY  CARLTON  B.  HEAL  AND  H.  R.  PROCTER,  F.I.C. 

Without  going  into  the  early  history  of  chrome -tanning 
it  is  necessary  to  mention  as  briefly  as  possible  some  of  the 
efforts  which  have  been  made  to  carry  out  the  same, 
previous  to  the  particular  process  with  >\hich  we  have  to 
deal  in  the  present  paper.  As  early  as  1853  Hylten  Cavalius 
attempted  to  tan  skins  by  treating  them  first  with  a  bath 
of  bichromate  of  potash  and  then  reducing  them  in  a  bath 
of  ferrous  sulphate;  this,  although  it  produced  leather,  was 
not  a  commercial  success.  In  1880  Dr.  Christian  Heinzer 
ling  patented  a  process  by  which  the  skins  were  tanned  in 
a  bath  of  alum,  salt,  and  bichromate  of  potash.  This  process 
as  worked  by  the  Eglinton  Chemical  Company  was  described 
in  a  paper  which  appeared  in  this  Journal  in  December  1884. 
In  this  process  no  attempt  was  made  to  reduce  the  bichro- 
mate other  than  that  effected  by  the  fibre  of  the  leather 
itself,  and  the  effect  of  light  on  the  surface.  The  leather 
after  tanning  was  stuffed  with  a  mixture  of  paraffin  wax  and 
res;in.  Although  it  attracted  considerable  attention  at  the 
time,  this  process  was  not  taken  up  to  any  serious  extent. 

In  1884  Augustus  Schultz  patented  a  process  in  the 
States  (dated  January  8,  1884)  by  which  he  treated  skins 
first  in  an  acidified  bichromate  of  potash  solution,  and  then 
reduced  them  in  a  bath  of  thiosulphate  of  soda,  to  which 
acid  was  added  to  set  free  S02.  Later  in  the  same  year  he 
added,  in  a  supplementary  patent,  the  use  of  acidified  sulphite 
of  soda  as  a  reducing  agent,  and  Zahn  iu  1888  added  salt 
to  the  bichromate  bath  in  another  patent,  and  made 
alterations  in  the  strength  of  solutions.  By  this  reduction  a 
great  advantage  was  gained  on  the  Heinzerling  process,  in 
that  the  chrome  was  fixed  in  the  fibre  in  a  much  more 
permanent  form,  and  thus  gave  a  much  faster  tannage, 
and  it  is  this  process  which  we  propose  to  consider  in 
the  present  paper. 

This  process,  generally  known  as  the  two,  bath  or  Schultz 
and  Zahn  process,  is  carried  out  briefly  as  follows : — 

The  skiDS,  having  been  brought  into  a  suitable  condition 
for  tanning,  are  first  treated  in  a  solution  of  bichromate  of 
potash,  to  which  has  been  added  sufficient  acid  to  liberate 
a  part  of  the  chromic  acid.  In  this  solution  they  remain 
until  the  fibre  is  thoroughly  struck  through.  Theyr  are  then 
drained  or  pressed  and  passed  into  a  second  bath  consisting 
of  thiosulphate  of  soda,  to  which  acid  is  added  to  liberate 


March  w,  im».]     THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


249 


sulphurous  orthiosulphuric  acid.  In  this  manner  the  chromic 
acid  and  bichromate  in  the  fibre  are  reduce  1  to  a  green 
chromum  salt  which  fixes  itself  in  the  fibre,  rendering  it 
quite  insoluble  even  in  boiling  water,  in  fact  converting  it 
into  a  very  perfect  kind  of  leather. 

This  method  of  tannage  has  been  used  most  successfully 
for  the  production  of  light  leathers,  and  more  particularly 
for  the  tannage  of  goat  and  calf  skins.  Its  application 
to  heavy  leather  is  more  difficult,  as  it  docs  not  fill  out  the 
skin  sufficiently  and  is  apt  to  contract  the  fibre  too  much, 
but  if  these  difficulties  can  be  overcome  its  special  properties 
of  resistance  to  moisture,  toughness,  and  small  liability 
to  stretch  seem  to  render  it  well  adapted  for  belting  of 
certain  kinds  and  for  picker  bands.  In  the  United  States, 
where  this  method  originated  and  where  it  has  beeu  brought 
to  a  high  state  of  perfection,  large  and  increasing  quantities 
of  this  chrome-tanned  leather  are  produced,  especially 
in  glazed  kid.  In  this  important  class  of  leather  this 
process  has  almost  entirely  superseded  the  older  method — 
namely,  tawing  with  alum — both  on  account  of  its  greater 
cheapness  and  superior  wearing  qualities.  In  the  pro- 
duction of  coloured  calf  and  morocco  leather  this  process 
lias  also  met  with  success. 

I"he  special  properties  of  chrome-tanned  leather  are  its 
resistance  to  moisture  and  its  toughness — properties  which 
greatly  increase  its  wearing  capacity.  Its  indifference  to 
moisture  is  best  shown  by  the  fact  that  neither  the  chrome 
nor  the  fibre  are  dissolved  in  any  appreciate  quantity  even 
on  continued  boiling  in  water. 

Chrome  leather  can  be  heated  lo  80°  C.  without  the 
quality  of  the  leather  being  in  any  way  affected,  whereas 
vegetable  tanned  leather  cannot  be  taken  higher  than  45  ('. 
■with  any  safety.  The  re-istance  of  this  leather  to  heat 
renders  the  dyeing  of  it  a  special  feature,  and  it  has  been 
found  that  alizarin  colours  inapplicable  to  any  other  class 
of  leither  can  be  applied  with  success  to  this  already 
chrome-mordanted  leather. 

To  ascertain  the  best  method  of  applying  this  process  of 
tanning,  a  series  of  experiments  were  carried  out,  and  the 
following  results  were  obtained,  as  regards  the  limits  of 
concentration  Sec.  of  solutions  : — 

1.  Strength  of  solutions: 

For   the    bichromate  bath:    10 — 30   grs.    per   litre 

bichromate  a  em  to  include  the  best  proportions. 
In  the  hvpo  bath:  25 — 50  grs.  per  litre  thiosulphate. 

2.  Amounts  of  bichromate  and  thiosulphate  required  for  a 
given  weight  of  pelt: 

:; — .")  per  cent,  of  bichromate  on   the  weight  of  pell 
gives  good  results. 

10 — 15  p<r  cent,  of  thiosulphate   on   weight  of  the 
pelt  are  required  for  reduction. 

'.',.  Amount  or  proportion  of  acid  in  bichromate  and  hvpo 

baths: 

of  the  theoretical  amount  of  acid  required  to 
liberate  all  the  ( 
\ — 2  of  th     theoretical  amount  of  acid  required  to 
liberate  all  the  sulphurous  acid. 

I)      i  ould  be  kept  in  motion  by  suitable  mechanical 

uii-n.il-,  both  in  the  chroming  ami  reducing  bathe. 

The  kind  of  ikins  employed  in  these  experiments  nras 
what  i-  known  as  sheepgrain  or  skiver,  a  thin  split  off  the 
grain  sidi  of  a  sheep  -kin.  it  was  obtained  in  ;t  condition 
inning  that  is  after  having  been  pored  and 
drenched.  The  time  required  for  chroming  this  kind  of 
skin  od  to  be  from    1      -J.    hour-  •  for   the  reduction, 

one  hour  was  sufficient. 

heavier    kinds    of  -kin,   such  as  goat  and  calf,  longer 

time  is  required,  from  iii  to  twenty-four  boon  En  chroming 

.  the  thickness  of  pelt,  and   the  reduction  is 

now  n  to  be  complete  when  the  skin  shows  a  uniform 

d  colon'  •.  h<  n  cut  through  in  the  thickest  part. 

I   maybe  either  hydrochloric  or  sulphuric, 

exj.  ingthatm  d  advantage  was  obtained 

by  the  u-e  of  one  rather  than  the  other,  the  Latter  of  com 

preference  of  greater  cheapness.    On  the  same 

bromate  may  be  substituted  for  the  potas- 

n  salt.     1  rom   the  above   '  ■ .  n  that 

variation-  ai  to  qnani.  fairly  wide,  and  do  exacl 


figures  can  be  given,  as  they  must  be  worked  out  according 
to  the  style  and  quality  of  leather  required-. 
To  chemists  no  doubt  the  working  of  this  process  seem  i 

a  fairly  simple  matter,  but  by  many  tanners  with  but  slight 
knowledge  of  chemistry,  the  process  after  a  few  dials  more 

or  less  successful  would  be  given  up  as  proving  too  uncer- 
tain.    Accustomed    to    the    use    of   alum    or   of    vegetable 

tannins,  they  would  consider,  and  not  without  reason,  that 
the  use  of  SUCh  powerful  chemicals  on  a  delicate  fi!  re  v.  is 
attended  with  considerable'  risk. 

Granted  that  the  process  is  a  comparatively  simple  one, 

yet  success  in  working  is  not  invariable,  and  the  cause  of 
failure  being  often  quite  unaccountable,  it  appeared  to  us  to 
be  very  desirable  to  investigate  the  best  methods  for  the 
analysis  of  the  used  liquors,  hoping  by  this  means  to  find 
out  more -thoroughly  what  actually  takes  place  during  tie 
process. 

The  fir>t  and  perhaps  most  important  point  was  to  deter- 
mine what  part  the  free  chromic  acid  played  in  the  chroming 
bath.  To  do  this  it  was  necessary  to  estimate  the  free 
chromic  acid  in  the  solution  both  before  ami  after  chroming. 

A  method  eiven  by  X.  McCulloch,  in  Chemical  News 
(1887,  2),  yvas  tried  and  with  slight  modifications  was 
found  to  give  good  results.  He  uses  hydrogen  peroxide 
and  ether,  which  he  adds  to  the  bichromate  solution,  and 
titrates  with  a  standard  potassium  mono-chromate  solution 
until  the  blue  colour  disappears,  which  had  been  formed  by 
the  action  of  the  hydrogen  peroxide  on  the  free  chromic 
acid.  The  use  of  a  large  test-tube  is  recommended  for 
holding  the  bichromate,  stoppered  with  a  paraffined  cork, 
through  which  passes  a  narrow  tube  to  admit  the  standard 
KoCrU4,  and  which  is  connected  to  the  burette  by  a  small 
piece  of  rubber-tubing. 

The  solution  requiring  frequent  shaking  during  titration, 
it  was  found  that  the  ether  vapour  was  sometimes  forced 
into  the  rubber  tubing,  and  as  this  would  give  incorrect 
readings,  a  4-oz.  glass-stoppered  separating  funnel  was. 
substituted  fin  the  test-tube,  which  got  over  the  difficulty, 
and  also  allow,  d  of  more  thorough  shaking  between  each 
addition  of  K,Cr04.  A  narrow  stoppered  bottle  would  no 
doubt  answer  equally  well. 

On  trying  the  addition  of  excess  of  standard  soda  and 
titration  back  with  standard  acid,  this  method  was  found  to 
give  rather  better  results  than  the  direct  titration  with 
standard  KjCr04,  as  the  appearance  of  the  blue  was  found 
to  be  somewhat  sharper  than  its  rather  gradual  dis- 
appearance, and  also  the  variation  in  the  quantity  of  IL< ) 
added  >\a~  not  found  to  vary  the  results,  whereas  with  direct 
titration  a  variation  of  the  amount  of  Hsl  >.,  added  was  found 
to  slightly  affect  their  constancy. 

With  25  cc.    ,   KjOjOj   (^=24-56   grs.  per  litre)    from 

15 — 30  drops  or  from  1 — 2  ee.  of  10  vol.  hydrogen  peroxide 
are  used. 

The   exc<  standard    soda    is    first    added    to    the 

bichromate,  then  tic  If.'),,  and  ether  to  the  height  of  about 
l   inch  abov<    the  bichromate;   the  standard  acid   is  then 

added  from  a  burett  '.,  shaking  well  between  each  addition. 

The  Hs02  should  be  previously  carefully  neutralised,  as 

it  is  usually  Kept    in    an  acid  condition,  and  the  ether  should 
likewise  be  quite  neutral. 

To  determine  tic    amount  of  free  CrOa  in  a  sample  of 
commercially  pure  bichromate  — 

1.  25  cc.  L~  K3Cr-07  i  15  drops  u.j).  (  [rj vol. neutralisedj 


\ 


1 ';  and  ether  required  -i  ■  7  cc.       IK  '!. 


'.II  0-8    rv 


£ Vi ' '  • 


Ditti 


required  1-6  cc.  ^  IK  I, 


bin- 


eCrOa     0-4  oe.  ^Nast  '<  > ... 
but  with  20  drop    1 1  '  >  .  re  [uired  I 


6  .■  ■ 


HO, 


i  i.  i      0    i  '■<■ 


>"" 


2. 


Ditto        required  I'l  <■<■.  "  IK  i, 
.-.  Free  I  rO     0-3  cc  ^  v, 


c2 
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1.  25  cc    N  K  <r  0;     l  cc.  *  Na  CO   H5  drops  HA  + 
ether  require  0*6  cc.  .;  rlCJ,. 

...  free  CrOa    0-4  cc.  %  Na/  i  '  ■ 


in 


2. 


N 


Ditto        require  0*7  cc.  ,.  IIC1, 
Mean:  free  CrOa  =0*35  cc.  -  Na2<  03. 


or  free  <  r(),    0'24  per  cent,  on  the  weight  of  bichromate. 
In  :i  sample  of  ordinary  commercial  bichromate,  the  tree 


cc. 


in 


Xa.XH),   or 


CrO     i"   25   cc.   was  found  to  be  =  0G 
n-  11  per  cent,  on  the  weight ^of  bichromate. 

With  practice  a  fair  amount  of  accuracy  can  be  obtained 
by  this  method,  but  the  blue  produced  is  at  first  very  faint, 
although    soon    deepening   on    adding    a   few   more    drops 

N    acid,  and  it  must   be  seen   against  a  white  background 

in 

and  in  a  good  light. 

Before  investigating  the  above  method  attention  was  paid 
to  a  qualitative  method  f-iven  by  Ed.  Douath  (Zeits. 
Anal.  Chem.  18,  78),  in  which  he  says  that  neutral  man- 
ganese sulphate  may  be  used  as  a  reagent  for  detecting 
KoCri  )4  in  presence  of  KX'r.,();.  By  adding  the  reagent  to 
a  "boiling  solution,  if  any  KXtO,  is  present,  a  brownish- 
black  precipitate  is  formed.  If  therefore  a  mixture  of  Cr03) 
KC1,  and  K2Cr207  {i.e.,  an  artificial  used  chrome  liquor) 
were  titrated  "with  standard  soda  and  MnS04  were  used  as 
an  indicator,  the  point  at  which  the  free  C'r03  was  all  con- 
verted into  bichromate  would  be  indicated  by  the  manganese 
precipitate.  This  method  on  trial  was  not  found  to  give 
concordant  results,  and  other  salts  were  tried  instead  of 
manganese  sulphate. 

Copper  sulphate  was  found  to  give  far  better  results  than 
MuSO,  when  used  in  this  way  as  indicator.  To  a  portion  of 
the  bichromate  solution  to  be  tested  is  added  a  few  drops 
(2 — 4)  of  a  5  per  cent.  CuS04  solution  ;  this  on  bringing  to 
the  boil  is  titrated  with  standard  soda,  the  eDd  point  being 
■well  shown  by  the  production  of  a  brownish  precipitate. 
This  brown  precipitate  is,  according  to  Max  Rosenfeld 
(Ber.  13  Jahrg.  1880,  1469),  a  basic  copper  chromate  of  the 
formula  Cr03.3Cu0.2H20. 

In  estimating  the  free  O03  in  the  samples  of  bichromate 
above  mentioned,  the  results  obtained  did  not  vary  by  more 

than  0-  Ice.  —  soda  with  the  results  obtained  by  the  IL02 

and  ether  method,  and  the  free  Cr03  in  liquors  made  up 
ready  for  tanning,  when  estimated  by  the  two  methods,  was 
found  to  vary  only  to  the  same  extent.  Unfortunately 
however,  the  used  chrome  liquor  was  found  most  difficult  to 
obtain  sufficiently  clear  to  be  estimated  by  the  copper 
method.  The  organic  matter  washed  out  of  the  skin  during 
chroming,  renders  the  liquor  opaque,  and  even  after  boiling 
for  1 5  and  20  minutes  the  liquor  failed  to  give  a  clear  filtrate, 
by  the  usual  methods  of  filtration. 

We  think,  however,  this  copper  method  may  prove  of  use 
to  dyers  and  others  using  chrome  liquors,  and  therefore  give 
it  in  some  detail.  The  fact  also  that  the  hydrogen  peroxide 
und  ether  method  cannot  be  worked  by  gas  light,  renders 
another  method  necessary  when  titrations  are  to  be  per- 
lormed  without  the  aid  of  daylight.  The  difficulty  of  clear- 
ing opaque  liquors  would  perhaps  yield  to  persistent  effort. 

The  total  chromic  acid  in  a  used  liquor,  both  free  and 
combined  as  bichromate  of  potash,  was  estimated  by  means 
of  standard  caustic  soda,  using  phenolphthalein  as  indicator. 

With  practice  this  method  will  be  found  to  give  good 
results,  and  was  preferred  to  other  methods  on  account  of 
its  simplicity  and  quickness.  Titration  with  standard 
thiosulphate,"usingKIand  a  little  strong  H CI  in  the  chrome 
solution,  and  with  starch  as  indicator,  is  also  an  accurate 
method  and  gives  good  results. 

Analyses  of  a  used  liquor  by  both  methods  gave  results 
which  did  not  vary  by  more  than  h  per  cent. 

The  above  methods  of  analysis  having  been  tested,  the 
following  experiments  were  performed  :  — 


Experiment  /. — To  determine  the  rate  at  which  the  pelt 
nlisc.rli^  free  ehroinie  acid  from  a  chroming  liquor,  and  also 
to  what  extent. 

This  experiment  is  really  made  up  of  three  separate 
experiments,  which  we  will  call  la,  ]b,  and  Le. 

In  experiments  \a  and  16,  which  are  simply  duplicates, 
1,500  grs.  of  pelt  were  used,  which  was  divided  in  two  equal 
parts,  of  which  one  half  was  further  divided  into  six  parts. 

The  weight  of  each  of  these  six  parts  was  therefore 
125  grs.  or  TV,th  of  the  whole  weight  of  pelt. 

The  kind  of  pelt  used  was  pared  and  drenched  sheep-grain. 
The  chroming  liquor  was  made  up  of  a  strength  of  25  grs.  of 
bichromate  per  litre,  and  the  amount  was  5  per  cent,  of 
bichromate  on  the  weight  of  raw  pelt.  The  liquor  then  for 
1,500  grs.  of  pelt  amounted  to  3,000  cc.  But  250  cc.  liquor 
were  required  for  titration  before  chroming  commenced, 
raising  the  amount  of  liquor  to  3,250  cc.     The   weight  of 

bichromate  required  for  3,250  cc.=3,"°*25  =  81  -25  grs. 

11)00 

The    amount    of    acid    added    equalled   5    of   the  amount 
required  to  liberate  the  total  Cr()3  present  in  the  liquor,  and 

for  81-25  grs.  of  bichromate  equalled  137-8  cc.  *  HC1. 

The  chroming  was  performed  in  a  barrel-churn  kept  iu 
motion  by  means  of  a  small  electric  motor.  At  intervals  of 
!  hour  one  of  the  six  pieces  of  pelt  was  abstracted  and  an 
amcuut  of  liquor  which,  together  with  the  piece  of  pelt, 
weighed  380  grs.  or  -j^th  of  the  total  weight  of  pelt  and 
liquor. 

By  this  means  the  proportion  of  pelt  and  liquor  left  in  the 
churn  was  kept  constant. 

The  following  were  the  figures  obtained  for  free  Cr03, 
using  the  ether  and  H202  method  for  estimation,  expressing 

"V" 

the  free  Cr03  in  terms  of  "    Na^CCvj  : — 


Free Cr03  in  25  eo.  liq. 

Experiment  A. 

Experiment  B. 

Before     chroming  . . . 

11-2     cc. 

N 
10 

NagCOj 

11 "2     cc. 

N 
id 

Na2COs 

After  I  hour  „ 

•• 

0-41S    „ 

» 

1 

it          a    >t           >»           •  •  • 

0-508    „ 

)> 

0-415    „ 

» 

u       1       »»           »            •  •  • 

0-513   „ 

>» 

0-301    „ 

ts 

,*          *-2      II               II                 ••. 

0-518    „ 

» 

0-301    „ 

n 

„     2     „        „        ... 

0-518    „ 

,1 

0-119    „ 

j» 

01 

0-163   „ 

,> 

0-179    „ 

a 

II        ■>        n             n             •  •  • 

0-403    „ 

if 

•• 

•  • 

From  the  above  figures  it  will  be  seen  that  almost  all  the 
free  Cr03  is  taken  up  within  the  first  15  minutes. 

Therefore  another  experiment,  No.  lc,  was  performed, 
testing  the  liquor  every  five  minutes.  Also  in  this  experi- 
ment a  somewhat  simpler  and  better  method  was  employed 
to  keep  the  liquors  in  motion,  namely  a  Kent's  "  Speedwell  " 
churn  consisting  of  four  cylindrical  glass  vessels  held  in  a 
wooden  frame  and  revolved  as  before  by  means  of  a  small 
electrical  motor. 

The  following  were  the  figures  obtained,  expressed  as 
before: — 

Free  Cr03  in  25  cc.  liq. : 

Before  chroming 11'2    cc.  -  Na2C03 

After   5  minutes' chroming 0*768  „  „ 

„     10        „  „  0-369  „ 

„     15        „  „  0'369  „  „ 

„     20       „  0-369  „ 
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Expressing  the  results  in  percentage  : — 


FreeCrO;:— 


Before  chroming 

After  j  minutes' chroming. 


»-■ 

»» 

»: 

15 

it 

M 

20 

M 

» 

30 

>. 

» 

1 

hour 

>» 

li 

.. 

Si 

2 

.. 

ft 

2^ 

»» 

Exp.  la.        E\\).  lb. 


Exp.  lc. 


PerCent. 

In  rn 


4-53 

4-02 
4-tJ2 
4-13 
4-13 


Per  Cent. 
1UD0 


8-72 

3'7 

2-C8 

2-CS 

1-06 

153 


Per  l 
ioo-o 

7-0 
3  29 
3-2!» 
S'29 


A  correction  had  to  be  made  for  the  dilution  of  the 
chroming  liquor  by  the  introduction  of  the  raw  pelt,  which 
was  found  to  give  up  approximately  85  per  cent,  of  moisture 
on  drying  as  the  result  of  two  experiments.  As  the  dimi- 
nution of  bichromate  in  the  liquors  was  less  than  that 
calculated  for  the  dilution  by  the  above  amount  of  water, 
it  was  clear  that  the  bichromate  had  not  time  to  diffuse 
into  the  pelt  so  as  to  produce  equilibrium  during  the  time  of 
experiment ;  and  it  was  considered  that  this  dilution  would 
be  best  calculated  by  the  diminution  of  the  amount  of 
K2Cr20;  in  a  given  amount  of  liquor,  estimated  both  before 

and    after    chroming  by    means     of    ■—    caustic  soda  and 

phenolphthalein.  The  amount  of  bichromate  of  potash 
being  obtained  by  subtracting  the  free  Cr03,  as  obtained  by 
the  ether  and  hydrogen  peroxide  method,  from  the  total 
Cr03,  both  free  and  combined  as  bichromate,  as  obtained  by 
the  caustic  soda  method. 

To  every  25  cc.  of  chrome   liquor  are  added   12-5   grs. 

pelt.     The  water   in   this  pelt  =  12-5   x  ~^-  --=    10-6  cc. 

If  then  water  to  the  amount  of  10'  G  cc.  had  been  added 
instead    of    12  •:,     grs.    pelt,    the    KjCr207<    which    before 


equalled  15*9cc 

=  n-i6  cc.  ? 


x 


XaOlL,  would   now  equal    15  •  9   x 


2fl 

:;.v  <; 


XaOH. 


By  the  figures  given  below  it  will  be  seen  that  the 
K  .'  >_' );  i-  nut  diluted  to  the  extent  given  above,  and  that 
although  it  diffuses  readily  into  the  pelt,  the  latter  has 
nothing  like  the  attraction  for  K.,C'r.,0-  that  it  has  for  free 
CrO, 


KJ  rj>:  El 

liq,:- 

it   \h. 

i  iment  \c. 

X 
15'9cc. 

5 

131 

i. •;•!.-, 

13   1.-, 
IV!.-, 

Will   l.V'..c-<X  XaOH. 
6 
„     18*15 

12*86 

„    12*88 

.80              

M 

Limit  of  dilution  calculated  by  water  in  pell  in  25  <c.  liq. 
-   11-00  cc.  N   XaOH. 
Experiment  2     To  determine  bow  much  chromic  acid  a 

6  of  raw  pelt  will  take  up  (rorn  successive  liquorH  of  the 

rengtb,  in  excess  of  what  i^  required  to  produce  a 
:  leathi  r. 
Three    |  rl  pond  and  drenched  ■beep-gnus 

ked  I,  2,  .'',;,  wt.  oi  ssm  h  125  i.n^.  h  bef< 
ehroming liquon  are  of  F<aui'-  itrengtfa  and  propor- 
tion m  in  Experiment  No.  l. 


Liquor  No.  1 . — The  three  pieces  1,  2,  3,  chromed  in  this 
liquor,  volume  750  cc,  for  \  hour. 

Liquor  No.  2. — The  two  pieces  2,  3,  chromed  in  this 
fresh  liquor,  volume  500  cc,  for  \  hour. 

Liiiuor  No.  3.— Piece  3,  chromed  a  further  J  hour  in  this 
liquor,  volume  250  cc. 

On  reducing  and  drying  out  the  three  pieces,  it  is  seen 
that  piece  No.  1  is  better  than  pieces  2  and  3,  which  show 
the  effects  of  oveichroming. 

Analysis  of  Liquors. 


The  free  CrO,  in  25  cc.  liq. :-        Cc??Na,COs.     PfotolCrO°f 


Xo.  1,  before  chroming 11*2    cc.  or 

Xo.  1,  after  „         '      017 

Xo.  2      „  „         0'25        „ 

X"o.  3      „  „         4' 5  „ 


PerCent. 

100  00 

1-51 

223 

40-17 


These  figures  are  corrected  as  before  for  dilution. 

They  serve  tc  show  that  raw  pelt  will  take  up  roughly  2k 
times  the  amount  of  Cr03  necessary  to  produce  a  good 
leather,  and  therefore  that  too  much  free  Cr03  in  chroming 
must  be  guarded  against,  on  account  cf  the  ease  with  which 
it  is  taken  up. 

Experiment  3. — Since  the  constituents  of  a  used  chrome 
liquor  can  now  be  determined  by  analysis,  this  experiment 
was  performed  to  see  the  effect  of  chroming  with  a  remade 
liquor. 

Four  pieces  of  sheep-grain  used. 

Weight  of  each  is   100  grs. 

The  chrome  liquor  being  the  same  in  proportion  and 
quantities  as  in  previous  experiments,  amounts  to  200  cc 
for  each  piece. 

The  weight  of  bichromate  to  be  added  to  make  up  used' 
liquor  to  original  strength,  is  calculated  from  the  figures 
obtained  in  txperiment  Xo  1  to  be  1*87  grs.  The  acid 
added  iu  making  up  is  the  same  as  that  used  in  fresh 
liquor,  as  the  free  Cr03  is  all  absorbed  each  time. 

Chroming  the  four  pieces  of  pelt  successively  in  this 
liquor  it  requires  making  up  three  times. 

It  is  then  made  up  a  fourth  time  and  analysed. 

The  free  CrO:i  found=9*85  cc.  ^  Na_C03  per  25  cc.  of 

liquor. 

X 

in 


By  calculation   it  should  equal  about  10*8  cc 
per  25  cc.  liquor. 

The    K  .(>.<>-    found  =  12 -4    cc.x    NaOH 
liquor. 

In  the   Fresh  liquor  the   K2Cr207  =  15'9  cc 
25  cc.  liquor. 


Xa.CO. 


per    25    cc- 


\ 


Xanll  per 


of 


From   these  figures  it  will  be  seen   that  the  amount 
K  .(  i  O-  added  was  rather  under  the  amount  required. 

The    probable   reason    for    loss    of   free    CrOg    is    that    the 

liquor  standing  some  hours  before  estimating,  the  free 
<  iu.  was  reduced  by  the  organic  matter  dissolved  out  of 
the  four  pieces  of  pelt. 

<  >n  adding  to  this  made-up  liquor  Blight  excess  oJ 
ammonia  a  slight  precipitate  was  obtained,  whicb  was 
found  to  be  chromium  hydrate ;  showing  that  the  pell 
reduces  a  small  portion  of  the  bichromate  to  sesquioxide. 
The  amount,  however,  is  very  small. 

The  results,  as  regards  leather  produced,  Bbow  a  very 
slight    deterioration    in   quality,   scarcely   sufficient  to  be 

noticed,  however. 

Experiment  4.  To  see  how  far  the  amount  of  bichromate 
can  in-  reduced  in  a  chrome  liquor,  keeping  free  CrOg 
constant. 

I -11111  piecci   of  sheep-grain  are  chromed  with  k  k  j,  and 

all  the  bichromate  Convert  d  into  ff<  •  I  ''  >:  j  in  other  words, 
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ting  in  the  solution  aa  bichromate  is  reduced 
the  total   CrO,  to  nil,   the  total  free  Cr03   being 
in  each  case  tin-  tame. 
A-  regards  leather  produced,  pieces  i  and  2  are  equally 
.,.   3   j.    Little   infei  ior    to    pieces  one  and  two : 
i  is  rathei  harsh  and  shows  effects  of  underchroming. 
I  in-  analysis  of  the  liquors  shows  that,  aa  before,  the  free 
CrOa   is  taken  up  very    thoroughly  from  the  liquors.     In 
:  \,,  4,  in  which  all  the  Cr03  should  be  liberated,  a 
little  bichromate  is  found,  showing   that   the   KC1   present 
converts  a   portion  of  the   Cr03in    K2Cr207,  or  rather  that 
the  liberation  ol  the  ( !r<  >.;  is  not  complete. 

Experiment  5. —  In  the  reduction  of  the  chromed  skin 
b\  means  of  acidified  thiosulphate  of  soda,  the  sulphurous 
acid,  supposing  it  to  be  produced,  whilst  reducing  the  Crl  >:i, 
is  itself  oxidised  to  sulphuric  acid.  This  experiment  was 
performed  to  determine  to  what  extent  the  remaining 
thiosulphate  in  the  reducing  bath  was  acted  on  by  this 
sulphuric  acid. 

Two  baths,  each  containing  10  grs.  pure  sodium  thio- 
sulphate, were  used  to  reduce  two  pieces  of  chromed  pelt  of 
equal  weight,   the   amount   of  acid  added   to   each   bath, 

sufficient  to  reduce  the  skins,  being  3J  cc.  "    IIC1.      If   the 

thic sulphate  were  not  acted  on  further  than  by  the  35  cc.  - 

HC1-  added  to  it,  the  available  thiosulphate  remaining  in  the 
hath  should  be  5C"6  per  cent,  of  the   total.     On   analysis  of   j 
the  used  liquors  the  available  thiosulphate  was  found  to   be 
51 '82    per    cent,    and    ls-81    percent,  respectively.     This    | 
shows  that    the  sulphuric  acid  produced  by  oxidation  does 
not  act  to  any  considerable  extent  upon  the  thiosulphate. 
The  method  of  analysis  employed  was  that  of  titrating  the 

used  liquor  into  a  known  quantity  of  -  bichromate  of  potash 

largely  diluted,  and  acidified  with  a  few  cc.  of  concentrated 
HC1,  Using  KI  and  starch  as  indicator,  the  starch  being 
added  towards  the  end  of  the  titration. 

"We  see  from  Experiment  No.  1  that  the  free  Cr03  is  very 
thoroughly  and  very  rapidly  taken  up  from  the  liquor  by  the 
pelt  ;  although  this  is  the  ease,  sufficient  time  must  be  allowed 
ior  it  to  become  thoroughly  distributed  throughout  the  fibre 
of  the  skin.  Knowing  this  fact  we  should  be  careful  in  plac- 
ir,Lr  a  large  number  of  skins  in  a  liquor,  that  the  length  of 
time  occupied  in  this  operation  be  as  limited  as  possible, 
i  therwise  tha  first  portions  of  the  "  pack,"  as  it  is  called,  will 
absorb  more  than  their  share  of  Cr(_)3.  From  the  other 
experiments  we  see  that  pelt  can  be  very  easily  overchromed  ; 
also  that  having  the  means  of  knowing  the  constituents  of  a 
used  chrome  liquor,  it  can  be  remade,  and  no  loss  of 
bichromate  occur  by  running  away  liquors,  as  is  often  the 
case  at  present. 

"With  regard  to  the  question  of  reduction,  whilst  refrain- 
ing from  expressing  any  decided  opinions,  we  think  it  well 
to  indicate  some  of  the  points  in  it  which  have  to  be  decided. 

The  statement  that  sulphurous  acid — produced  by  the 
addition  of  acid  to  sodium  thiosulphate — is  the  reducing 
agent,  appears,  on  the  face  of  it,  a  satisfactory  explanation 
of  the  reduction  process,  but  that  this  is  not  altogether  the 
case,  is  apparent  from  the  two  following  facts  : — 

Firstly,  that  sulphur  dioxide  dissolved  in  wat?r,  whilst 
reducing  the  chromic  acid  in  the  fibre,  has  not  the  power  of 
fixing  it  in  the  fibre  to  anything  like  the  same  extent  that 
an  acidified  thiosulphate  solution  has.  For  this  reason  the 
former  is  not  suitable  as  a  reducing  agent. 

Secondly,  that  sulphurous  acid  being  a  decomposition 
product  of  the  unstable  thiosulphuric  acid  first  formed, 
sulphur  as  a  precipitate  should  be  found  in  considerable 
quantities  in  the  bath.  When,  however,  the  acid  is  added  to 
the  thiosulphate  gradually  very  little  sulphur  is  precipitated. 
These  two  facts  point  rather  to  the  conclusion  that  it  is  the 
unstable  thiosulphuric  acid  first  produced  which  is  the 
recuci'.g  agent  per  se. 

In  conclusion,  we  hope  that  the  methods  for  analysing  the 
chrome  liquor  which  we  have  explained  in  this  paper,  will 
enable  this  process  to  be  worked,  if  not  with  more  economy, 
at  least  with  more  certainty  of  obtaining  good  results. 
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MR.    R.    A.    INGLIS    IN   THE    CHAIR. 


THE  ACTION  OF  GELATINE  ON  SALINE 
SOLUTIONS. 

DY    I'KOl'.    E.    J.    MILLS,    D.    SC,    F.R.S.,    AXD    W.    D.    SAWEBS, 

A.I.C. 

Although  gelatine  is  one  of  the  most  familiar  of  chemical 
substances,  most  of  the  questions  relating  to  it  have  been 
hitherto  very  imperfectly  investigated.  It  has  accordingly 
engaged  our  attention ;  and  we  have  now  to  report  to  the 
Society  the  first  instalment  of  our  results. 

The  gelatine  we  employed  was  "  Nelson's  No.  1  "  iu 
flakes.  It  had  very  little  colour,  and  was  quite  neutral. 
When  quantitatively  analysed,  it  furnished  the  following 
(mean)  results  :  — 

Curbon 33'99~1 

Hydrogen 7'50  I 

Nitrogen 13-90  f  81'w 

Oxygen 2107  j 

Ash  (corrected) 2' 10 

Water 16-41 

100-00 

The  ash  amounted  to  2 -60  per  cent.  ;  from  this  we  have 
deducted  0-50,  being  the  amount  of  carbonic  dioxide  it 
contained.  Qualitatively,  the  ash  consisted  of  calcic  and 
magnesic  carbonates  and  phosphates. 

We  examined  one  of  our  chromium  compounds  for  this 
ash,  but  could  find  none  remaining. 

Apart  from  ash  and  water,  our  gelatine  had  the  following 
composition  : — 


C7»HlinX2403j 

47-86 

921 

17-06 

25-87 

4765 

9-17 

17  11 

26-07 

lOO'OO 

100-00 

Schutaenberger  (jComptes  rend,  lxxxii.  262)  suggests  the 
expression  C(-cHi;4N;40;9.     We  shall  abbreviate   our  own 
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formula  to  the  symbol  G  ;  and,  for  the  sake  of  simplicity, 
we  shall  represent  our  gelatme  derivatives  as  additive 
compounds. 

Chrome  Alum  (Potassic). 
(A.)  A  litre  of  a  "5  per  cent,  solution  of  this  alum  (i.e. 
about  3  per  cent,  of  chromic  sulphate)  was  made  up  in  the 
cold  ;  and  60  grms.  of  gelatine,  cut  up  into  strips,  were 
introduced  into  it.  The  experiment  was  carried  out  in  a 
closed  white  Winchester  bottle,  at  the  ordinary  temperature, 
and  lasted  seven  days,  the  bottle  being  occasionally  shaken. 
The  gelatine,  which  did  not  swell  up,  was  observed  to 
turn  gradually  of  the  same  colour  as  the  solution,  which 
became  visibly  paler;  these  effects  reached  their  maximum 
between  the  third  and  fourth  days.     The  results  were  :  — 

Chromic  Oxide.1  Sulphate  (S03). 


100  cc.  contained  before  treatment 

after 
Absorbed  by  gelatine 


1-53 
1'36 

0-17 


311 
2-73 
0-36 


Thus  the  total  chromic  oxide  absorbed  by  the  gelatine 
•was  0-17  x  7-3  =,1-241  grms.  ;  and  the  total  sulphate 
0"36  x  7  3  =  2-628  grms.  The  relation  between  the  gelatine 
and  the  absorbed  sulphate  is  expressed  very  nearly  by  the 
expression  3G. Cr203.4S03.  In  all  probability,  therefore, 
the  chrome  alum  had  been  taken  up  unaltered. 

The  liquid  standing  over  the  gelatine  having  been 
removod,  the  gelatine  was  thoroughly  washed  with  eight 
waters — until,  in  fact,  it  ceased  to  yield  any  practical 
quantity  of  sulphate.     It  was  found  to  contain*    per  cent. 

AVater 19-59 

Sulphate 5'  19 

Chromic  oxide 4'43 

These  numbers  correspond  to  4G.3Cr20:i.7S03.  This 
compound  has  the  colour  of  chroms  alum.  It  is  quite 
insoluble  in  boiling  water.  An  equal  weight  of  acetic  acid 
diluted  with  about  twice  its  weight  of  water,  slowly 
dissolves  it  at  a  gentle  heat.  This  solution  has  been  in 
request  for  many  years  as  a  photographic  varnish  ;  it  leaves 
.a  residue  of  insoluble  gelatine  when  it  is  dried  up. 

If  we  compare  the  formukc  of  the  gelatine  compounds 
before  and  after  treatment  with  water,  we  see  that  gelatine 
must  be  capable  of  decomposing  weak  solutions  of  chrome 
alum,  and  that  water  decomposes  neutral  chrome-alum- 
gelatine  ;  the  result  being  that  a  basic  chromic  sulphate 
remains  combined  with  the  gelatine. 

CI!.;  Being  desirous  of  increasing  the  acid  effect  of  gelatine 
as  thus  ob-erved,  we  made  up  another  solution  of  very 
nearly  the  same  strength  as  before:  to  this  a  30-24  per 
•.  -olution  of  caustic  potash  C  pure  by  alcohol")  was 
added  until  a  permanent  precipitate  was  produced.  The 
amount  of  potash  employed  was  9*33  grms.  The  clear 
filtered  liquid  was  allowed  to  stand  by  itself  for  some  days, 
tut  deposited  nothing.  750  cc,  of  the  solution  and  60  grms. 
of  gelatine  trere  used  as  before. 

I  that  the  gelatine  took  on  the  chrome  alum 
colour  much  faster  than  in  (A)  ;  and  the  colour  was  deeper  at 
the  end.  Daring  the  last  three  days  of  the  digestion,  a  tine 
whitish  crystalline  precipitate  settled  to  the  bottom  of  the 
bottle;  this  was  separately  analysed.     The-  results  were:  — 


Oxide. 

Sulphate. 

100  <c                      1  U;f«,re  t  real  1:1. -lit. . . 
after              

0*90 

<f  17 

L'79 

in 

<:<l      III       tile 

pn  • 

ol.'i 
001* 

o-:si 

O'ote 

ol  two  or 

n  tli.it  the  liquid 
»n'l  pr  ition. 


Thus  the  gelatine  compound  under  the  liquid  had  the 
composition  5 G. 4 Crj03.4S03.  This  was  washed  and  air- 
dried  as  before  ;  it  gave  the  following  percentage  results 
on  anatysis  :  — 

Water 20,01  "| 

Sulphate <;•  t; 

Chromic  oxide 6'01  j-97'42 

Nitrogen it'll  =  H'M  golatinej 

Vater  of  combinat ion 2 '  58 

The  nearest  symbolic  expression  is  5G.6Cr203.12S03. 

Thus  the  sulphate  has  been  reduced,  by  the  addition  of 
caustic  potash,  only  very  slightly  (in  proportion  to  the 
oxide)  ;  but  there  has  been  a  very  considerable  increase  iu 
the  amount  of  basic  sulphate  taken  up. 

This  compound  also  is  insoluble  in  boiling  water. 

C.  In  this  case,  caustic  potash  was  added,  to  a  new  and 
similar  solution  of  chrome  alum,  until  a  large  precipitate 
had  been  formed.  After  nine  days  repose,  the  liquid  was 
filtered,  and  digested  with  gelatine.  We  obtained  in  this 
way  a  compound,  which  we  partially  analysed,  and  found  to 
be  still  more  basic  ;  it  also  contained  potash. 

Alumina  Alum  {Potassic). 

In  this,  as  in  the  subsequent  cases,  the  solutions  were 
ultimately  made  up  of  such  a  strength  that  the  character- 
istic sulphate  was  present  in  the  proportion  of  about  3  per 
cent.  Purified  caustic  potash  was  added  to  this  solution 
until  a  faint  precipitate  permanently  remained.  Into  the 
Winchester  containing  713  cc.  of  the  filtrate,  20  grin, 
gelatine  were  introduced.  Between  the  third  and  fourth 
day,  a  very  slight  precipitate  made  its  appearance.  The 
usual  treatment  was  resorted  to — 


Oxide. 

Sulphate. 

100  cc.  contained  before  treatment  . . . 
,.       after 

0\3145 
0*1635 

2-095 
1-950 

0-1490 

0'145 

It  will  be  found  that  the  absorption  corresponds  to  a 
ratio  IG.oALO/iSOj.  The  washed  and  air-dried  product 
contained  20- 31  per  cent,  of  moisture.  The  anhydrous 
substance  contained  5-71  per  cent,  of  alumina,  and  3-41 
per  cent,  of  sulphate;  its  composition  being  therefore 
4G.9ALjO3.4SO3.  It  is  evidently  much  more  easy  to  make 
a  basic  aluminium  compound  than  a  chromium  compound. 

The  aluminium  compound  dissolves  slowly  in  boiling 
water. 

Nichelous  Sulphate. 

This  salt  was  treated  with  ammonia  until  only  a  small 
quantity  remained  undissolved,  and;  the  solution  was  made 
up  of  the  usual  strength.  Into  77")  ec.  of  it,  2(t  grms.  of 
gelatine  were  introduced.      The  results  were:  — 


Oiide. 

Sulphate. 

100  cc.  1                             atment . .. 

n                  n          after                 „ 

0"8189               1-0108 
"  S739                f0880 

It  is  clear  from  these  figures  that  the  gel. tine  effected  a 
considerable  concentration  of  the  solution  ;  and  thai  it  had 

taken  up  more  sulphate   than    oxide.       The  washed    and  air- 
dried  product  contained  20*79   percent   of  moisture*  onlj 

trans  of  sulphate  wen-  present,  the    percentage  of    Oxide    in 

the  anhydrous  substance  was  .j  •■_•:■ ;  which  would  correspond 
to  the  expression  6G.7NiO.  Nickelous  gelatine,  as  thus 
prepared,  "as  only  partly  soluble  in  water,  a  decided 
amount  of  green  nickeloui  hydrate  remaining  behind  on 
besting  we  think  it  very  probable  that  the  soluble 
compound  is  Q  NiO.  The  lolidifled  solution  was  a  dirty - 
Hv,  transparent  by  transmitted  light,  but  opaque 
by  reflected  li^lu. 
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Cobaltoua  Sulphate. 

An  ammoniacal  Bolution  of  cobaltoua  sulphate  was  made 

up  in  tl dinary  way,  filtered,  and  allowed  to  stand  tor 

some  days  in   a  bottle  having   an  air-tight  stopper.     Some 
cobaltamine   sulphates    nevertheless     made    their    appear 
anee.     20  grms.  of  gelatine  were  introduced.     All  attempts 
to  analyse  the  Bolution,  bi  fore  and  after  the  introduction  of 
the  gelatine,  failed,  owing  to  the  presence  of  amines. 

The  washed  and  air  duel  gelatine  hadared-brown  colour, 
and  contained  20 •  32  per  cent,  of  moisture,  only  a  trace  of 
Bulphate  was  present.  After  drying  at  100  ,  it  contained 
3-70  per  cent,  of  cobaltous  oxide.  This  would  correspond 
to  the  relation  G.Co*  ». 

Cobaltous  gelatine  dissolves  completely  in  boiling  water. 
The  solution  is  red-brown  and  transparent  by  transmitted 
light ;  nearly  black  and  opaque  by  reflected  light. 

Zinc  Sulphate. 

An  ammoniacal  solution  of  this  sulphate  was  prepared  as 
before,  and  treated  with  20  grms.  of  gelatine. 


Oxide. 

Sulphate. 

100  cc.  contained  before  treatment  . . . 

rnso 

1*4014 

„                „        idler               

1-1000 

1-4750 

Thus  the  gelatins  took  up  a  small  amount  of  oxide,  and 
concentrated  the  solution.  While  under  the  liquid,  it  was 
very  much  swollen  up.  When  thoroughly  washed,  it  was 
found  to  contain  neither  zinc  nor  sulphate. 

Cupric  Sulphate. 

This  salt  was  dissolved  in  water,  and  ammonia  added  in 
quantity  just  insufficient  to  redissolve  the  usual  precipitate. 
20  gnus,  of  acid  to  790  cc.  of  the  liquid. 


Oxide. 


Sulphate, 


100  cc.  contained  heft  re  treatment 
after 


1*1550 
1-2950 


1-4100 
1-4500 


There  had  thus  been  a  concentration  of  the  liquid  ;  but  the 
gelatine  had  taken  up  more  sulphate  in  proportion  than 
oxide.  The  gelatine  was  very  much  more  swollen  up  than 
iu  any  of  the  other  experiments. 

The  washed  and  air-dried  product  was  blue-green,  it 
contained  23 -25  per  cent,  of  moisture.  When  dried  at  100D 
it  contained  4-69  per  cent,  of  cupric  oxide,  and  practically 
no  sulphate, — a  result  closely  corresponding  with  the 
expression  5G.6CuO.  Cupric  gelatine,  as  thus  prepared, 
does  not  wholly  dissolve  in  boiling  water ;  and  it  is  very 
possible  that  the  soluble  portion  of  it  has  the  simple 
formula  G  .Cut).  The  solidified  solution  is  a  dirty -grey  jelly 
transparent  by  transmitted  light,  but  opaque  by  reflected 
light. 

Our  best  thanks  are  due  to  Mr.  Jno.  Morrison  and 
Dr.  A.  R.  Ewing,  for  valuable  assistance  in  this  investiga- 
tion. 

Note. — As  it  was  desirable  to  discover  if  a  perfectly 
homogeneous  gelatine  was  obtainable,  since  the  conclusion 
of  the  above  research  we  have  had  the  subject  under 
continued  investigation.  We  have  now  succeeded  in  finding 
a  method  of  fractionating  gelatine  which  shows  us  that  the 
gelatine  we  worked  with  was,  if  not  absolutely  pure,  a 
nearly  homogeneous  body.  We  are  of  opinion,  therefore, 
that  the  formula;  we  have  adduced  are  not  likely  to  be 
altered  by  later  experiments. 
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Meeting  held  at  the  College  of  Pharmacy, 
Monday,  4th  February  IH'.'.k 


MR.    A.    H.    MA80N    IX    THE    CHAIR. 


A  COMPARISON  OF  THE  OFFICINAL  METHODS 
FOR  THE  ASSAY  OF  OPIUM  AS  PRESCRIBED 
IN  THE  U.S.  PHARMACOPCE1AS  OF  1880  AND 
1890. 

BY   J.    II.    WAINWBIGHT. 

For  the  past  10  or  15  years  the  literature  on  the  subject  of 
the  morphiometric  assay  of  opium  has  been  probably  more 
voluminous  than  upon  any  other  analogous  subject,  and 
has  engaged  the  attentiou  of  many  of  the  most  eminent 
authorities  both  in  this  country  and  Europe,  who  have 
proposed  many  processes  of  assay  and  modifications 
thereof. 

It  is  not  my  purpose  to  enter  into  a  discussion  of  the 
subject  of  the  morphiometric  assay  of  opium  in  general,  but 
simply  to  compare  the  present  officinal  process  of  the  U.S. 
Pharmacopoeia  with  the  one  which  it  has  superseded  ;  and, 
in  doing  so,  I  shall  endeavour  to  demonstrate  the  undoubted 
superiority  of  the  one  over  the  other,  since  these  two  processes 
may,  in  a  measure,  be  regarded  as  fairly  typical  of  all  the 
methods  of  any  value  which  have  been  from  time  to  time 
proposed.  All  of  these  various  methods,  or,  at  least,  such 
of  them  as  are  of  practical  value,  are  merely  more  or  less 
elaborate  modifications  of  one  or  the  other  of  the  two  under 
discussion,  mainly  in  relation  to  the  details  of  manipula- 
tions, &c. 

The  requirements  of  a  method  for  the  assay  of  a  drug 
such  as  opium,  having  all  the  authority  of  an  officinal 
standard,  are  that  it  should  yield  results  accurate  within 
reasonable  limits  (say  0-32  to  0-3  per  cent.)  and  that  its- 
manipulation  should  be  simple  enough  to  be  within  the 
range  of  the  average  pharmacist. 

The  former  method  of  assay  (which  I  shall  refer  to  as  the 
'•'  U.S. P.  1880")  is,  in  brief,  as  follows  :  A  given  weight  of 
the  drug  (7  grains)  is  triturated  with  a  given  weight  of  freshly- 
slaked  lime  and  a  given  volume  of  distilled  water;  the 
resulting  mixture  is  thrown  on  a  filter  and  an  aliquot  part  of 
the  filtrate  transferred  to  a  flask,  alcohol  and  ether  in 
prescribed  proportions  added,  and  the  alkaloid  precipitated 
by  the  addition  of  a  given  weight  of  ammonium  chloride, 
After  standing,  the  precipitated  crystals  are  collected  on  a 
filter,  washed,  dried,  and  weighed. 

The  method  of  assay  at  present  officinal  in  this 
country  (U.S.P.  1890)  is  substantially  the  one  firs* 
proposed  by  Dr.  E.  R.  Squibb  in  "  Ephemeris  "  in  1882,  as  a 
modification  of  the  "  Fliickiger "  process,  and  subse- 
quently treated  of  by  the  same  eminent  authority  in 
succeeding  numbers  of  "Ephemeris"  in  which  the  details 
were  somewhat  elaborated  and  modified.  This  most 
excellent  process  consists  in  exhausting  a  given  weight 
(10  grains)  of  the  drug  with  distilled  water,  filtering  and 
concentrating  the  entire  filtrate  and  washings  to  small  bulk, 
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to  which  is  added  alcohol  and  ether  iu  prescribed  proportions 
and  from  whi(J)  the  alkaloid  is  precipitated  by  means  of 
ammonia.  il'he  precipitated  crystals  are  collected  on  a 
filter,  washed^iied,  and  weighed,  from  which  the  percentage 
is  calculated. " 

In  order  to  prevent  confusion,  I  shall  refer  to  the  present 
officinal  process  as  the  "  Squibb  process "  ;  and  for  the 
details  of  this  and  other  processes  it  will  be  sufficient  to 
refer  to  the  voluminous  literature  on  the  subject  from  the 
pens  of  such  well  known  authorities  as  Professor  l-'luekigcr, 
Engen  Dietrich,  Dr.  E.  R.  Squibb,  Professor  Cornwall.  .Mr. 
0.  M.  Stillwell,  Mr.  D.  B.  Dott,  Dr.  ().  Hesse,  Dr.  J.  F. 
Geisler,  and  others.  The  radical  differences  in  the  two 
methods  under  discussion  are,  in  the  one  case,  the  use  of 
lime  in  the  extraction  of  the  opium,  the  precipitation  of  the 
alkaloid  in  an  aliquot  part  of  the  filtrate,  and  in  the  use  o1' 
ammonium  chloride  as  a  precipitant ;  in  the  other  case  the 
exhaustion  of  the  drug  is  effected  by  means  of  distilled 
water  alone,  the  entire  filtrate  and  washings  being  reduced 
to  small  bulk,  and  ammonia  used  as  the  precipitant. 

The  "  U.S. P.  1880"  process  is  simple,  rapid,  easy  to 
manipulate,  and  gives  very  nearly  puie  crystals  of  the 
alkaloid,  but  it  is  generally  admitted  that  it  appears  to  yield 
less  morphia  than  the  drug  contains,  notwithstanding  the 
fact  that  concordant  results  are  readily  obtained  if  the 
process  be  conducted  with  care  and  nicety.  Dr.  Squibb  has 
stated  that  the  deficiency  is  usually  from  1  to  3  per  cent., 
•jlthough  my  results  have  in  many  cases  shown  the  deficiency 
to  be  much  less.  This  quantitative  defect  has  been  ascribed 
by  various  authorities  to  several  causes,  among  which  may 
be  mentioned,  that  the  use  of  lime  probably  prevents  the 
precipitation  of  a  considerable  proportion  of  morphia  ;  that 
ammonium  chloride  is  not  so  good  a  precipitant  as  free 
ammonia ;  that  the  assumption  that  an  aliquot  part  of  the 
filtrate  represents  an  aliquot  part  of  the  weight  taken  is 
erroneous,  since  it  is  probable  that  the  discarded  portion  is 
apt  to  contain  a  relatively  larger  proportion  of  the  partially 
soluble  substance  than  the  part  taken  ;  that  the  precipitation 
of  the  alkaloid  is  effected  in  too  dilute  a  solution,  &c. 

It  is  true  that  the  "  Squibb  process  "  is  somewhat  more 
tedious  than  tin-  '■  U.S. P.  1880"  inasmuch  as  more  time  is 
consumed  in  extracting  the  opium,  filtering  the  infusion, 
washing  the  insobible  residue,  and  concentrating  the  resulting 
filtrate  and  washings  to  a  small  bulk  ;  but  I  believe  all  this 
to  be  absolutely  necessary  in  order  to  obtain  all  the  morphia 
the  sample  will  yield. 

It  is  equally  true  that  the  crystals  of  morphia  yielded  by 
the  "Squibb  process"  are  apt  to  contain  a  greater  amount 
of  impurities  than  those  yielded  by  the  "  U.S.P.  lHHu" 
process  ;  but,  although  more  elaborate  in  detail  and 
consuming  more  time,  it  is  extremely  -imple,  and,  if  conducted 
with  care,  can  be  made  to  yield  very  nearly  the  true  per 
cent,  of  morphia.  The  amount  of  impurity  in  the  crystals 
i-  nearly  always  insignificant,  and  may  usually  be  neglected, 
especially  if  the  crystals  are  tested  qualitatively  with  lime- 
water  as  directed  by  I)r.  Bquibb,  or  better  still,  if  treated 
with  limewater  and  titrated  with  decinormal  oxalic  acid 
("  Ephemera,"  Vol.  III.,  p.  1159)  in  cases  where  extreme 
accuracy  N  required. 

The  defect  in  the  "U.8.P.  1880"  process  is  admitted  t<> 
be  quantitative,  but  it-  pai  i"  ular  nature  has  not  as  yet  been 
treated  upon  so  far  as  I   know.     Experience  teaches  one 

that  it  is  a   defect    inherent  to   any  process  for   the  Asian 
Opium  based  upon  the  principle  embodied  in  this  one,  viz. 

the  assumption  that  an  ahquot  part  of  the  filtrate  represents 
an  aliquot  part  of  the  opium  taken,  ami  that  it  is  of  such  a 
nature  a-  to  entirely  vitiate  any  process,  however  simple, 
and  to  render  it  entirely  worthless  as  an  officinal  process  "i 
assay  by  mean-  of  which  the  strength  of  a  drug  such  ;is 
Opium  is  to  be  determined.      It  it  quite  possible  thai  the  use 

of  Mme  in  the  extraction,  the  precipitation  of  the  alkaloid  in  a 

comparatively    dilute    solution,  and    the    use    of   ammonium 

chloride  instead  oi  free  ammonia  to  effect  this  precipitation, 

may  in  a  me  ount  for  or  contribute  to  the  defect   in 

the    process,  but   the   chiel  ippeart    to    me    to    be    as 

If  the  r'-.ult-  j  ielded  by  an  arbitrary  pre  ay,  such 

01  modification     thereof  which  had  I.. 

proposed  (the  p. nits  being  admittedly  too  low  >  are  intended 


to  indicate  in  any  sense  the  measure  of  the  percentage  of 
morphia  contained  in  a  given  sample,  it  should  be  possible,  in 
order  to  express  the  true  percentage,  to  apply  to  them  aphis 
or  minus  correction,  which  correction  should  be  a  constant 
Jailor.  In  other  words,  the  ratio  between  the  true  percentage 
and  the  arbitrary  result  of  any  process  of  assay  should  be 
constant  in  all  cases.  This  necessary  constant  ratio  cannot 
be  established  for  the  very  obvious  reason  that  the  portion 
of  opium  soluble  in  cold  water  may  vary  widely  in  different 
samples,  and  therefor  .V)  cc.  of  the  filtrate  from  7  grins. 
may  contain  the  soluble  part  of  5  grms.,  more  or  less, 
according  to  the  composition  of  the  sample.  The  same 
would  of  course  be  true  were  any  other  proportions  used. 

The  fact  that  any  particular  process  of  assay  will  yield 
concordant  results  by  itself  is,  as  is  well  known,  apt  to  be 
misleading,  and  is  only  of  secondary  importance  in  forming 
an  opinion  as  to  its  value,  the  true  test  of  which  should  be, 
how  accurate  are  the  results  in  establishing  a  measure  or 
standard  of  strength  which  is  uniform  in  all  cases  within  a 
reasonable  margin  or  error  ? 

That  the  "  Squibb  process  "  meets  the  requirements  of 
this  question  admirably  will,  I  think,  be  readily  admitted  ; 
that  the  "  US. P.  1880  "  process  does  not  come  up  to  it  in 
any  particular,  I  believe  to  be  clearly  demonstrated  by  the 
following  figures  which  are  the  results  of  assays  of  three 
different  lots  of  Smyrna  opium  which  I  made  sometime  ago 
to  test  this  very  question,  and  which  shows  the  results 
obtained  by  the  "  Squibb  process  "  conducted  substantially 
as  prescribed  in  the  present  U.S.  Pharmacopoeia,  and  by  the 
"  U.S. P.  1880  "  process  applied  side  by  side,  to  55  different 
samples,  the  crystals  in  both  cases  being  dried  at  100D  Cy 
before  weighing:  — 


t  Least  difference. 


.'()  Samph  s. 


"Squibb  1 

"  U.S.I',  issu." 

Differi  nee. 

B'8 
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:>•  i 
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II 
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:>■} 

'.  l 
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hi 

8'5 

in; 

B'8 

s-7 

11 

:<•:. 

8'8 

I'll 

B'6 

s-7 

O'B 

0-7 

I'S 

in-:: 

B'l 

i  'i 

id- 1 

B'9 

1'2 
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■  rice. 


9-7 

8*8 

0'9 

ii-li 

lo,; 

9*6 

ro 

10*7 

W* 

o*st 
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■■•;• 
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ri 
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W8 
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t  Least  difference. 


25  Samples. 


'Squibb  Process.' 


"  U.S.P.  1880.' 


Difference. 
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9-1 

8-1 
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9.1 
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8*4 
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95 

8*2 

9'2 

73 

*  Greatest  difference. 


t  Least  difference. 


These  'assays  were  conducted  with  great  care.  Iu  the 
case  of  the  "U.S.P.  1880"  process  the  directions  as 
prescribed  were  followed  explicitly,  and  in  the  "  Squibb 
process  "  the  crystals  of  morphia  were  tested  with  lime 
water  in  every  case.  The  majority  of  the  figures  are  the 
results  of  the  means  of  duplicate  tests  by  each  process,  and, 
assuming  that  the  "  Squibb  process  "  yields  very  nearly  the 
true  percentage  of  morphia,  would  seem  to  show  conclusively 
that  the  results  of  assays  by  the  "  U.S.P.  18SO  "  process 
are  not  uniformly  proportional  to  the  morphiometric  strength 
of  all  samples,  and  that  it  is  not  possible  to  determine  a 
constant  factor  to  be  applied  to  its  results  and  thus  make 
themagTee  in  all  or  in  any  considerable  number  of  cases  with 
the  true  percentage,  as  shown  by  the  "  Squibb  process."  It 
therefore  follows  that  the  yield  of  morphia  by  the  "  U.S.P. 


1880"  process  is  very  rarelya  measure  of  the  morphiometric 
strength  of  the  drug  or  anywhere  near  it,  and  1  believe 
this  fact  to  be  of  far  greater  importance  th  in  the  mere  ques- 
tion of  simplicity  in  the  details  of  manipulation  or  time 
consumed   bs  between  the    two  processes   when  the  great 

importance  of  the  establishment  of  an  officinal  standard  is 
considered. 

Having  had  occasion,  during  the  last  eight  or  ten  years  to 
assay  several  thousand  samples  of  opium  of  all  kinds,  I  am 
firmly  convinced  that  the  principles  embodied  in  the  process 
as  prescribed  in  the  l.S.l'.  of  1890  are  the  only  ones  which 
yield  results  anywhere  near  the  truth,  and  by  following  out 
the  process  in  all  its  minor  details,  concordant  results,  well 
within  the  limits  of  analytical  error,  may  be  readily 
obtained. 

Discussion-. 

Dr.  S(jt;ii!H: — I  have  first  of  all  to  give  in  my  adhesion 
to  the  use  of  the  word  "  officinal."  I  support  it,  not  because 
the  word  official  is  incorrect,  nor  because  it  is  not  in 
more  general  use,  but  it  docs  not  differentiate  a  very- 
important  class  of  preparations  as  I  should  like  to  see  them 
differentiated,  when  much  of  the  progress  of  the  day  is 
aided  in  precision  by  drawing  fine  distinctions.  There  is 
another  reason  for  the  use  of  officinal.  You  cannot  very 
well  talk  of  an  official  fat  as  you  can  of  an  official  docu- 
ment, and  to  speak  of  many  articles  which  are  embraced 
in  the  pharmacopoeias  as  "  official,"  sounds  strangely  as 
least,  and  does  not  tend  to  a  distinctive  precision  of 
meaning,  which  is  more  needed  every  day. 

In  regard  to  the  opium  question,  in  my  paper,  which  Dr. 
"Wainwright  has  alluded  to,  I  stated  that  not  more  than 
1  in  20  of  the  assays  in  opium  required  a  correction  by  the 
lime-water  test.  This  I  beg  to  correct,  now  and  here, 
because  it  is  a  mistake.  There  is  a  much  larger  proportion 
in  my  later  experience.  Dr.  Wainwright  has  used  the 
lime-water  test  simply  as  a  qualitative  test,  not  for  correc- 
tion of  results.  I  have  here  a  memorandum  of  the  results 
of  the  assays  of  opium  in  my  laboratory  during  the  past 
year,  which  I  thought  it  worth  while  to  bring  for  the 
purpose  of  showing  that  the  lime-water  correction  is  a  very 
necessary  one,  and  I  only  regret  that  it  was  not  embraced 
in  the  pharmacopoeia  process.  There  are  here  assays  of 
28  cases  of  opium  in  14  different  lots,  and  each  assay  was 
made  by  several  persons — generally  three  or  four — and  it 
may  be  interesting  to  read  the  results. 

The  first  assay  was  of  five  cases ;  and  I  beg  to  call  Dr. 
Wainwright's  attention  to  the  fact  that  in  these  assiys  the 
opium  is  of  a  higher  grade  than  his.  His  highest  grade  is 
10 -7  per  cent.  My  grades  are  from  12  to  15  or  16  percent. 
In  the  first  instance,  the  four  assays  agreed  as  closely  as 
this:— 13-82,  13*  79,  I3'84,  13-81  per  cent.  When  cor- 
rected by  the  lime-water  test  they  gave  12-82,  12-72, 12-65, 
12-81  per  cent.,  aud  the  differences  which  were  subtracted 
by  the  lime-water  test  were,  1-00,  1-07,  1  •  19,  and  1-00  per 
cent.,  agreeing  pretty  well  among  themselves,  as  the  limit 
of  error  in  the  process  is  0*2  to  0-3  per  cent.  The  same 
lot  was  then  dried  and  powdered  and  assayed  together. 
The  powder  gave  16-71,  16-73,  15-74  (evidently  a  mistake), 
and  16-31  per  cent.  Corrected  by  the  lime-water  test, 
15-94,  1577,  14-71,  15-26  per  cent.  Differences  by  lime 
water  correction,  0-77,  0-96,  1-03,  1-05  per  cent. 

The  next  lot  was  one  single  case.  This  gave  of  morphia 
13-91,  13-49,  12-9,  13-57  per  cent.  Corrected,  13«63, 
12-87,  12-66,  13-37  per  cent.  Differences,  0-28,  0-62, 
0-24,  0-20  percent. 

The  next  lot  of  five  cases  gave  13-26,  13- 12,  12- 7,  13-45 
percent.  Corrected,  12-60,  1246,  1192,  12-41  per  cent. 
Differences,  0  66,  0-66,  0-78,  1-04  per  cent.  A  portion  of 
those  five  cases  was  then  dried  and  powdered  and  gave 
16-71,  16-57,  16-07,  16-35  per  cent.  Corrected,  15-61, 
1591,  15-59,  15-22  per  c^nt.  Differences,  1-10,  0-66, 
0-48,  1-13  per  cent. 

The  next  five  cases  are  about  the  same  as  the  former  five 
cases. 

The  next  was  a  lot  of  one  case,  which  gave  13*15,  13-04, 
1309  per  cent.  Corrected,  12-22,  12- 1,  120  per  cent. 
Differences,  0-93,  0-94,  T09  per  cent. 
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Orn  us  Assayed  m  189  I. 

28  Cases  of  Hi jh-  Grade  Opium  assayed  in  14  lots. 
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it  is  noticeable  that  where  tlie  precipitate  is  all  soluble  and 
no  correction  needed,  the  figures  agree  very  closely  with  he 
other  cases  where  the  lime-water  correction  was  applied. 

I  trouble  you  with  these  simply  to  show  thai  I  must  have 
been  much  mistaken  in  stating  that  but  1  ease  in  20  would 
require  the  lime-water  correction.  Here  are  14  assays 
where  only  3  escaped  the  lime  water  correction.  Whether 
the  difference  in  the  grades  of  opium  embraced  in  these 
assays  makes  any  great  difference  in  the  amount  of  correc- 
tion required,  I  should  like  to  hear  Dr.  Wainwright's 
opinion.  My  own  impression  is  that  there  may  be  some- 
thing in  that.  One  of  the  highest  grades  here  needs  no 
correction,  and  one  of  the  lowest. 

I  observe  that  Dr.  Wainwright  dries  his  morphia  at  100°  C. 
This  makes  anhydrous  morphia,  and  if  his  results  are  to  be 
brought  to  the  usual  way  of  stating  these  results,  namely, 
in  crystallised  morphia,  about  7  per  cent,  must  be  added  to 
his  figures.  In  these  assays  it  is  better  that  the  crystals  be 
dried  at  60°  C,  as  that  does  not  decompose  the  hydrate. 
If  the  dryiDg  be  done  beyond  that,  some  degree  of  decom- 
position or  driving  off  the  water  of  crystallisation  is  liable 
to  occur.  An  important  point  in  the  drying  of  the  crystals 
from  the  assay  is  that  they  be  freely  percolated,  first 
with  morphiated  alcohol  to  displace  the  water,  and  then 
with  ether  to  displace  the  alcohol.  Then  drying  is  easily 
done  to  a  constant  weight  in  an  hour  or  two  at  a  temperature 
below  60°  C. 

Dr.  Geisler:  In  1888  I  had  occasion  to  go  over  these 
very  important  pi-ocesses  critically,*  and  I  found  that  the 
very  point  that  the  author  brings  up  here  were  actual 
errors  in  the  methods.  Most  of  the  morphia  was  lost  in  the 
mother-liquor.  The  aliquot  part  50  cc.  did  not  accurately 
represent  5  grms.  of  opium.  As  near  as  I  can  recollect 
the  highest  difference  which  I  found  between  the  1880 
method  and  Squibb's  was  l-79  per  cent.,  and,  as  a  rule,  the 
differences  did  not  run  over  0*4.  As  to  the  drying  of  the 
crystals,  in  drying  above  60'  C.  they  lost  water  of  crystal- 
lisation.    They  averaged  about  6*8  of  water. 

Mr.  Stillwkt.1.:  When  this  subject  came  up  tenor  twelve 
years  ago,  I  made  a  very-  careful  examination  of  the  whole 
thing,  and  my  experience  confirms  Dr.  Waiuwright  that  the 
aliquot  method  is  good  for    nothing.     You   must    have   a 
thorough   extraction   in  order  to  get    comparative    results. 
You  take  duplicates  of  the  same  opium,  run  them  side  by 
siil.-,  and  one  will   crystallise   and  the  other  duplicate  will 
hive  quite  a  deposit   on   the   bottom  of  the  flask.     When 
corrected  the  results  will  come  very  close,  within  0-1  or  0-2 
per    cent.     In    cold  weather   there    are    larger   differences. 
With  the  different  grades  of  opium  I   have  found  that  the 
higher   grades    need    wry    little    correction.     Perhaps    not 
more  than   0*1    or  0-2.     I   compared  both   the   lime  water 
and  alcohol  methods  and  found  no  difference  between  them. 
I    used    the   alcohol   method   because    it   gives    a  saturated 
solution  of  morphia   in   alcohol.     I  found  it  was  necessary 
to  purify  the  precipitate  by  a  solution  of  alcohol  saturated 
with  morphia,  and  as  to   the  washing  with    water   saturated 
with  morphia,  1  used  that  because  it   was  recommended.     1 
think    Dr.    Squibb    called    attention    to   the   fact  that  pure 
water    alone    made    very    little    difference.     In    testing     all 
kinds  of  opium   I  do    not  dare    to  report  without  testing  the 
final  crystals.      In   regard   to  the  drying,  in    the    final  wash- 
ings, I  uae  a  larger  amounl  of  ether  than  l  have  ever  seen 
recommended  anywhere,  and  that  thoroughly  washes  out  all 
the  alcohol,  so   that    the    crystals    dry    in   15  or    20  inin'ites. 

If  the  drying  were  continued  for  an   hour  or  two  at  loo,  I 

suppose  there  would  be  a  difference. 

Dr.  V.  Ci.in.i  vi/ :  My  experience  with  opium  assay  has 
been  its  application  among  150  to  20  >  students  each  college 

term,      .Should  then-   beany  weak  points   in  a    method,  they 

will  certainly  develop  them.  Working  with  the  lime 
method  of  the  old  Pharmacopoeia,  our  students  obtained 
very  discordant  results,  iii  fact,  after  a  few  trials,  we 
abandoned  it  for  the  Fltiekiger  method.     We  were  always 

"Notes  "ii  the  Morphlometric  Assay  of  Opium."  Proceed,  of 
Hie  Amer.  I'harni.  Assoc,  Vol.  88  Jour,  Amcr.  Chemical  s..c., 
Vol.  V,  p.  148. 


258 


THE  JOURNAL   OF   THE   SOCIETY   OF   CHEMICAL  INDUSTRY.      [March  80, 1895. 


able  to  extract  considerable  quantities  of  morphia  from  the 
mother  liquors  lefi  over  from  the  former  process.  The 
preseni  Pharmacopoeia  method  we  have  employed  daring 
thepasl  three  years,  with  exceedingly  satisfactory  results, 
it  being  readily  comprehended  bj  the  Btudents.  Out  of  200 
analyses  made  a  Bhort  tim<  ago,  fully  three-fourths  of  them 

,  s| ded    within   one-half    of    l     per   cent.,   which    is 

remarkablj  well  considering  students'  work.  What  I  liavc 
said  in  regard  to  Btudents  will  also  apply  to  the  apothecary, 
who,  not  being  skilled  in  applying  analytical  methods,  is 
certain  to  meet  with  difficulties,  particularly  so  in  such 
work  a>  o|iiu..i  assay.  The  present  U.S.P.  method  is 
therefore  calculated  to  give  great  satisfaction,  not  only 
because  ol  it-  accuracy,  but  also  its  simplicity.  I  for  my 
part  am  verj  much  prejudiced  in  favour  of  our  present 
method,  as  the  result  of  a  long  scries  of  experiments  carried 
out  for  the  "Revision  Committee"  of  the  Pharmacopoeia 
of  1890. 

The  Chairman  :  I  would  like  to  ask  Mr.  Wainwright 
whether' the  formula  prescribed  in  the  U.S.  Pharmacopoeia 

for  the  estimation  of  morphia  and  opium  is  the  one  adopted 
by  you  as  the  standard,  officially  ? 

Dr.  \Y  w\\\  aiOHi :  The  method  as  at  present  prescribed 
in  the  Pharmacopoeia  is  substantially  the  same  method  that 
has  been  used  in  the  United  States  Laboratory  since  about 
1883. 

The  Chairman  :  And  in  case  of  a  dispute  that  would  be 
the  standard  ? 

Dr.  Wainw right:  So  far  as  we  are  concerned  it  would. 
Sometime  ago  there  was  a  question  raised  as  to  the  pro- 
priety and  legality  of  assaying  opium  by  any  other  method 
than  that  of  the  Pharmacopoeia.  I  mean  the  Pharmacopoeia 
which  was  then  officinal,  viz.,  that  of  1880.  We  had  dis- 
carded that  method,  having  satisfied  ourselves  that  it  was 
•worthless,  and  had  assayed  opium  for  a  long  time  as  pre- 
scribed by  the  Squibb  process.  Dr.  B.  F.  Davenport,  ot  the 
Massachusetts  Board  of  Health,  objected  to  that  because 
the  Treasury  regulations  prescribed  that  imported  drugs 
which  were  required  to  conform  to  a  standard  of  strength 
should  be  referred  to  the  pharmacopoeia  of  the  country  from 
■which  they  were  exported,  and  in  the  absence  of  any  such 
pharmacopoeia  the  United  States  Pharmacopoeia  was  to  be 
taken  as  the  standard.  He  held  that  the  process  by  which 
the  assay  is  made  is  as  much  a  part  of  the  standard  as  the 
percentage  prescribed.  We  took  issue  with  him  on  that 
point,  and  held  that  the  Treasury  regulations  meant  that  the 
opium  should  contain  9  per  cent,  of  morphia,  because  the 
various  standards  of  the  pharmacopoeia  had  been  subject  to 
variation  since  the  first  enactment  of  the  statute  upon  which 
the  Treasury  regulation  is  based,  which  was  sometime  about 
the  year  1847,  I  believe.  We  claimed  that  we  were  required 
to  report  the  amount  of  morphia  the  opium  contained  by 
the  best  process  that  we  had  at  our  disposal,  and  the  Trea- 
sury department  upheld  us.  The  Squibb  process,  as  I  have 
called  it,  was  the  one  used  to  establish  or  determine  the 
percentage  of  morphia.  I  think  this  discussion  took  place 
some  time  in  1888.  In  regard  to  the  lime-water  test,  on 
which  Dr.  Squibb  lays  a  great  deal  of  stress,  and  quite 
properly,  too,  in  ou»  work  it  is  not  necessary  to  obtain 
close  analytical  results.  It  is  sufficient  for  our  purpose  to 
know  that  the  opium  contains  more  than  9  per  cent,  of 
morphia. 

The  Chairman  :  Is  the  duty  on  opium  levied  in  accord- 
ance with  the  morphia  percentage  ? 

Dr.  Wainwright  :  Opium,  except  such  as  is  prepared 
for  smoking,  is  free.  There  was  formerly  a  specific  duty  of 
one  dollar  a  pound.  There  never  has  been  an  ad  valorem 
duty  on  it  as  far  as  I  know. 

My  experience  has  been  in  regard  to  the  use  of  the  lime- 
water  test  and  the  amount  of  impurities  it  shows,  that  the 
higher  the  percentage  of  morphia  in  opium  the  greater 
ikelihood  there  is  of  its  being  impure.     In  the  case  of  a  lot 


of  Persian  opium  assaying  as  high  a-  I'.i  to  22  per  cent,  of 
morphia,  wh<  n  corrected  by  the  lime-water  test  the  per- 
centages  wen  reduced  from  3  to  5  per  cent.  The  commoner 
kinds  of  opium  yield  from  7  to  12  per  cent.  Applying  the- 
method   as   we  do  in   the  Custom-house  the  crystals  of 

morphia  are  tolerably  pure  and  require  very  little  correction. 
Where  the  percentage  of  morphia  runs  up  to  anything  over 
15  percent,  we  are  always  suspicious  of  it,  and  it  is  necessary 
to  apply  the  correction  (est  to  it.  I  havj  had  Persian 
opium  run  16  and  17  per  cent.,  and  after  correction  by  lime- 
water  brought  the  percentage  down  to  II  per  cent.  Now 
the  testing  of  powdered  opium  is  something  that  we  very 
rarely  have  occasion  to  do.  I  have  do.  e  it  quite  often  for 
experimental  purposes.  The  yield  of  morphia  from  pow- 
dered opium  in  both  the  old  process  and  new  process 
generally  carries  with  it  considerably  more  impurity  than 
in  the  case  of  green  opium  ;  it  is  generally  much  darker  in 
colour  and  more  difficult  to  work.  The  drying  of  the  opium 
itself  seems  to  cause  it.  The  solutions  arc  difficult  to  filter, 
and  seem  to  show  a  tendency  to  gum  up.  In  regard  to  the 
diving  at  100°,  I  would  not  like  to  have  it  understood  that 
it  is  our  practice  always  to  dry  at  100°.  I  simply  dried  at 
100°  in  these  special  lots  of  tests  for  the  purposes  of  this 
paper  and  to  make  the  comparison  absolutely  uniform  ;  the 
percentages  are  therefore  of  anhydrous  morphia.  That  is 
not  the  way  we  report  it  in  practice.  We  generally  dry  at 
not  over  60"  or  62',  and  never  let  the  temperature  run  up  to 
100°.  In  working  the  process  I  always  use  considerably 
more  eiher  than  is  prescribed,  and  my  experience  iu  that 
respect  is  about  the  same  as  Dr.  Stillwell's.  It  usually 
frees  the  morphia  from  the  impurities,  and,  after  washing, 
it  makes  the  drying  very  much  easier.  We  do  that  as  much 
to  save  time  as  anything  else. 

Dr.  Stili.wi.i.i.  :  Up  to  about  a  year  ago  I  had  used  a 
filter  paper  Schleicher  and  Schiill  595  ;  but  since  then  I 
have  used  7)97,  and  I  find  it  makes  a  difference  of  about 
two  hours  in  the  last  stages  of  filtering  the  precipitated 
morphia.     It  filters  much  more  readily. 

The  Chairman  :  It  would  be  presumption  on  my  part  to 
take  issue  with  Dr.  Squibb  on  the  use  of  the  word  officinal. 
In  a  recent  discussion  which  I  heard  on  this  subject  I  was 
shown  the  first  page  of  the  United  States  Pharmacopoeia, 
where  there  was  a  Goverment  stamp  stating  that  that  was 
the  official  document  for  the  preparation.  That  was  my 
object  in  asking  Dr.  Wainwright  whether  the  process 
enjoined  by  the  United  States  Pharmacopoeia  was  the 
one  by  which  he  would  pass  a  sample  of  opium.  Dr.  Rice, 
I  think,  has  taken  up  that  question,  lately,  too,  and,  if 
I  mistake  not,  he  rather  favours  the  use  of  the  word' 
official.  I  take  it  that  the  descriptions  in  the  United  States 
Pharmacopoeia  are  intended,  perhaps,  more  for  the  use,  and 
the  tests  employed  are  intended  more  for  the  easy  applica- 
tion of  pharmacists,  so  that  they  may  be  able  to  value  the 
quality  of  the  drugs  which  they  purchase.  I  understand 
that  this  is  in  consideration  in  the  compilation  of  that  work. 

I  think  that  the  evidence  which  we  have  had  this  evening 
tends  to  show  that  the  process  which  is  given  in  the 
Pharmacopoeia  for  the  test  of  morphia  in  opium  is  the  most 
simple  one  which  has  been  employed  for  the  correct  estima- 
tion of  that  substance,  and  that  we  are  indebted  to  Dr. 
Squibb  for  that  process. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

A  New  Decicefor  Making  Pipe-Joints  Tight.     Eng.  and 
Mining  J.  1895,  59,  32. 

The  fitting  described  is  similar  to  an  ordinary  fitting,  but 
with  a  groove  cast  in  the  screwed  portion  into  which  a 
screwed  collar  or  ring  of  lead  is  ran,  of  slightly  smaller 
internal  size,  so  that  the  lead  projects  beyond  the  thread 
of  the  bore  of  the   fitting.     A   small  set-screw  is   inserted, 


which  bean  on  tin:  lead    collar.      If  a   pipe  be   screwed  into 

the  fitting  it  will  expand  the  lead  packing  ;  and  if  the  joint 

i-i  not  made  ti<_'ht  by  this  mean*,  one  or  more  turns  erf  the 

-crew  will  make  the  joint  absolutely  tight.— A.  W. 


\< i am  <>f  Fattu  Lubricating   (tils  on   Metals. 
Donath.     Dingier*!  Polyt.  J.  294,  187. 

See  wt<l<  i  VI.,  page  288. 


Ed. 


•  Any. ft  fixation*  may  be  obtained  by  poet  by  remitting 

now  fixed  for  all  ipeeiflcations,  postage  included— to 
■■•■         Reader  Lack, Comptroller  '.t  the  Patent  Office,  South- 
Lane,  London,  WjO, 


PATENTS. 

An  Improved  Mode  of  and  Apparatus  for  Effecting  the 
Separation  of  Water  from  Calcareous  Impurities.  A. 
Dervaux,  Brussels.  Eng.  Pat.  3G84,  November  20,  1898. 
(Under  International  Convention.) 

A  CLOSED  cylindrical  vessel  is  divided  into  two  parts  by  a 
conical  diaphragm,  and  into  the  upper  part,  the  impure 
water  is  introduced  by  a  vertical  pipe,  while  another  pipe 
conveys  exhaust  steam  into  the  chamber  for  heating  the 
water  up  to  boiling  point,  thereby  causing  the  deposition  of 
the  carbonate  of  lime  in  solution.  The  turbid  water  is 
drawn  by  means  of  an  exhaust  pump  into  the  settling 
chamber  below,  and  the  clear  liquid  afterwards  escapes 
from  a  point  near  the  top  of  this  chamber,  by  means  of  an 
outlet  pipe.  In  order  to  effect  an  intimate  mixture  between 
the  water  and  steam  in  the  upper  chamber,  the  incoming 
water  first  falls  on  to  a  dished  plate  and,  escaping  over  the 
edge  in  a  fountain-like  stream,  comes  into  intimate  contact 
with  the  steam  ;  the  sludge  collecting  at  the  base  of  the 
apparatus  is  drawn  off  by  a  suitable  outlet. — E.  G.  C. 


An  Improved  Filter  for  Wines  and  other  Liquids.     T.  F. 


Seitz,  Kreuznach,  Germany. 
1894. 


Eng.  Pat.  5221,  March  13, 


Within  a  closed  rectangular  casing  are  a  number  of  V 
depressions  or  cells,  with  sides  formed  of  fine  wire  gauze, 
and  having  an  outlet  pipe  and  discharge  cock  below,  for  the 
escape  of  the  filtered  liquid.  The  wine  or  other  liquid  is 
run  into  a  hopper,  where  it  is  mixed  with  the  filtering 
material,  consisting  of  asbestos  or  the  like,  torn  into  fine 
shreds  or  fibres.  After  passing  through  a  coarse  strainer 
it  falls  into  the  cells,  and  the  liquid  flows  off  through  the 
layer  of  filtering  material,  which  forms  on  the  sides  and  is 
unable  to  get  through  the  finely-meshed  gauze.  In  a 
modified  arrangement,  adapted  for  small  quantities  of  liquid, 
the  vessel  is  cone-shaped  and  surrounded  by  an  enveloping 
cone,  which  receives  the  filtered  liquid. — E.  G.  C. 


A  New  or  Improved  Hydro-Extractor.  J.  E.  Tolsou  aud 
G.  Tolson,  both  of  Dewsbury,  Yorkshire.  Eng.  Pat. 
C716,  March  27,   1894. 

Within  a  closed  casing,  a'perforated  conical  cage  is  revolved 
on  a  horizontal  axis,  by  means  of  belting,  and  to  lessen  the 
power  required  to  drive  it,  the  conical  cage  is  supported  on 
friction  rollers.  The  materials  to  he  dried,  are  fed  into  the 
smaller  end  by  means  of  a  hopper,  and  while  being  carried 
round  and  the  water  extracted  by  centrifugal  force,  they 
gradually  pass  to  the  lower  end  and  fall  into  a  suitable 
receptacle;  a  trough  in  the  outer  casing  collects  and 
runs  off  the  extracted  moisture.  In  a  modified  arrangement, 
the  cage  is  mounted  upon  a  vertical  spindle,  and  the  fabrics 
are  delivered  at  the  centre,  and,  gradually  working  outwards, 
are  thrown  over  the  edge  of  the  revolving  cone  into  the  outer 
easing. —  E.  (j.  ('. 


Improvements  in  Evaporating  Apparatus.  II.  II.  I/akc, 
London.  From  II.  See,  New  York,  U.S.A.  Eng.  Pat. 
21,688,  November  9,  1894. 

Within  an  upright  cylindrical  evaporating  vessel,  ;i  numbe/ 
of  steam  coiN   are  arranged,  connected  to  annular  steam 

chests  above  and   below,  and    arranged  diagonally,  so  that  a 

iter  number  of  coils   can   hi;   packed    within    a  given 

annular  space.  Bach  coil  has  a  diameter  gradually  aug- 
menting from  Inflow  upwards,  to  prevent  films  of  steam 
forming  and  retarding  the  upward  water  current,  while  the 
piping  is   oval    in    cross  section,    so    that   on   expansion    the 

Dale  i-  cracked  and  falls  off    The  tall  water  or  other  liquid 

to    he    evaporated,  il   admitted     into    the    evaporator    b>     a 

suitable  cock  i  expanding  inlet  pipe,  and  becomes  heated 

by  circulating  around  tin-  coils,  lln-   vapour  passing  upwards 

pael  a  diaphragm   plate  intended  to   throwback   any  un- 

vaporised  watei   particles,  and  into  the  upper  chamber,  from 

irbenoe  ii  ii  drawn  into  a  condensing  arrangement  of  any 
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Buitable  type.  To  render  the  coils  a-  efficient  as  possible, 
tb<  steam  enters  the  upper  steam-chest  Brsl  and  pat 
downwards  into  the  lower  and  larger  steam-chest,  meeting 
the  colder  water  in  it-  passage,  and  thus  more  efficiently 
heating  and  evaporating  the  Kqaid.— F.  <  ■■  C. 


II -FUEL.  GAS,  AND  LIGHT. 

PATENTS. 

Improvements   in   and  Apparatus  for  the  Manufacture  of 

<;<i<,  suitable  for  u*r  in  Cos  Engines  or  for  Heating 
Purposes.  C.  W. Pinkney, Smethwick.  Eng.  Pat.  4 ISO, 
February  27,  1891. 
I\  the  various  arrangements  of  apparatus  wherein  super- 
heated steam  and  air  are  forced  through  incandescent 
carbonaceous  matter,  greal  difficulty  lias  hitherto  been 
experienced   in   obtaining   an   even    quality   of  gas.     The 


present  inventor  ha-  found  that,  in  order  to  obtain  good 
ilts,  it  is  oecessarj  (1)  to  provide  a  p-actical)y  constant 
depth  of  fuel  in  the  generator  (2)  to  maintain  a  uniformly 
heated  mas-  of  foel  in  the  generator,  and  (:))  to  uniformly 
heat  the  air  and  Bteam  a-  they  juts-  to  the  generator. 

To  can  \  out  these  principles  in  practice,  there  has  been 
designed  the  apparatus  repreBentedhy  Fig.  1  in  longitudinal 
vertical  section.  Fins.  '_'  and  3  arc  transverse  sections  on 
the  lines  i — 2  and  •'!  I  respectively  of  Fig.  1.  Fig.  I  i-  a 
sectional  elevation,  on  an  enlarged  scale,  of  the  automatic 
valve,  M  in  Fig.  1.  for  controlling  the  pressure  of  the  steam 
admitted  to  the  apparatus. 

In  the  figures,  K  is  the  lirebrick  lining  of  the  producer  ; 
A  and  D  the  mass  of  incandescent  fuel  contained  by  it. 
Near  the  top,  is  arranged  the  deflecting  block  or  equivalent 
Strncturi  <>.  which  keeps  separate  the  fuel-inlet  II  from 
the  gas-exit  F.  The  hopper  E  is  kept  fully  charged  with 
fuel,  and  from  time  to  time  the  weighted  lever  J  is  made  to 
open  the  valve  I.  When  this  takes  place,  I  touches  or 
depresses  the  fuel  beneath  and  indicates  the  height  of  the 
fuel-column  in  the  generator,  and  whether  fresh  fuel  is 
required  or  not.  While  the  fuel  is  in  II,  it  parts  with  any 
extraneous  moisture,  and  this  may  be  let  out  from  time  to 
time  at  the  hopper  lid. 


7^0   S 


The  steam,  entering  from  a  steam  generator  through 
K  K,  traverses  the  coil  K:,  which  is  fixed  in  the  gas 
conduit  F.  The  now  highly  heated  steam  passes  through 
the  valve  M  to  a  steam-jet  in  the  blower  box  L.  Here  it 
induces  a  current  of  air,  and  the  mixed  gases  pass  through 
U,  V  (see  Figs.  1,2  and  3),  and  W,  to  enter  the  chamber  W2, 
below  the  fire-bars  C.  In  passing  through  II,  V,  and 
W,  the  steam  becomes  superheated.  The  manufactured 
producer-gas  passes  by  F  F  through  any  suitably  arranged 
coolers  and  scrubbers,  such  as  X  and  V,  to  the  gas- 
holder. 

Z,  closed  or  opened  by  z,  affords  a  blow-off,  or  is  used 
when  initially  heatiDg  up  the  generator. 

There  remains  to  be  described  the  automatic  regulator  of 
the   steam  pressure  (see  Fig.  4)      This  consists  essentially 


of  the  piston  X,  fitted  to  slide  in  the  chamber  P,  and 
carrying  a  conical  projection  O,  which  controls  the  passage 
n,  through  which  the  steam  passes  from  T  to  the  blower- 
box  L.  The  stem,  Q,  of  the  piston  lies  in  a  passage  in  the 
adjusting  nut  R,  and  between  E  and  N  is  the  spring  S. 
By  screwing  R  in  or  out,  S  is  more  or  less  compressed,  so 
that  the  valve  0  may  be  initially  set  to  the  working  pressure 
of  steam  required.  Any  subsequent  variations  in  the 
pressure  of  the  steam  as  supplied  are  automatically  con- 
trolled, for,  with  greater  pressures,  X  tends  to  compress  S, 
and  in  so  doing  draws  O  farther  and  faither  into  w,  whose 
calibre  is  thereby  narrowed,  and  conversely  for  lower 
pressures. — E.  R.  B. 
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Improvements  in  Treating  and  Utilising  certain  Gases 
resulting  from  (  'arbomsution  of  Coal.  \{.  Dunloj), 
Airdrie,  Lanarkshire.     Eng.  Pat  4506,  March  3,  1894. 

Ordinary  gas  obtained  from  coal-shale  or  mineral  oils, 
suffers  great  loss  of  illuminating  power  when  compressed  ; 
and,  if  such  gas  is  to  have  good  illuminating  power  after 
compression,  it  must  be  made  from  such  oils  or  materials 
as  will  yield  a  gas  of  very  high  illuminating  power  iu  the 
first  instance.     Such  gas  is  expensive. 

Large  quantities  of  gas  are,  however,  now  produced  at 
coking  and  other  coal-carbonising  works ;  which  gas, 
scrubbed  or  washed  as  it  is  with  creosote  oil,  &C,  possesses 
little  illuminating  power,  but  suffers  correspondingly  little  if 
compressed.  The  patentee  proposes  to  utilise  this  gas, 
which  may  be  produced  or  purchased  very  cheaply,  for  the 
illumination  of  railway  trains,  tramcars,  &c.  ;  these  vehicles 
being  provided  with  cylinders  of  such  compressed  gas,  the 
gas  on  its  way  to  the  burners,  passing  through  a  small 
chamber,  in  which  are  benzol,  gasoline,  or  similar  sub- 
stances, where  it  is  enriched.  In  this  way,  a  gas  of  high 
illuminating  power  is  cheaply  and  conveuieutly  produced. 

— E.  It.  B. 


Improved  Portable  Apparatus  for  Generating  Oil,  Gas, 
or  Vapour  for  Heating,  Drain-testing,  and  other 
Purposes.  G.  Ross,  Bishopbriggs.  Eng.  Pat.  1919, 
March  8,  1894. 

This  apparatus  consists  of  an  oil  tank,  provided  with  an  air- 
pump  for  forcing  the  oil  up  to  the  burner,  by  pumping  in 
air.  Fitted  to  the  tank  is  a  stand-pipe,  provided  with  a 
valve,  which  conveys  the  oil  to  the  vaporisiug  chamber. 
The  latter  is  annular  and  of  slightly  larger  diameter  at  the 
centre  than  at  the  ends.  Eroin  the  vaporising  chamber,  a 
bye-pass  conveys  the  oil  vapour  to  the  burner,  which  is 
situated  opposite  the  back  end  of  the  hollow  central  part  of 
the  vaporising  chamber,  so  that  the  flame  from  the  burner 
passes  through  it  and  effects  the  vaporisation  of  the  oil 
entering  the  chamber.  The  apparatus  is  started  iu  the 
usual  manner  by  burning  oil-saturated  "waste"  iu  a 
suitably  placed  iron  saucer. — It.  B.  P. 


Manufacture  of  Artificial  Fuel  f rum  Petroleum.     ('.  \V<  \ 
gang,  West    Willow,  Komsey,  Hants,  and    the    Petroleum 
Products  Syndicate,  Limited,  London.     Eng.  Pat.  28,996. 
December  10,  1894. 

The  patentees  describe  the  manufacture  of  two  fuels.  In 
the  first  of  these,  3  parts  of  rosin  are  treated  with  a  sufficient 
quantity  of  "soda"  to  convert  it  into  "rosin  soap,"  and 
the  solid  soap  separated  from  the  leys,  is  mixed  with  about 
12  parts  of  petroleum  ami  about  G  parts  of  gypsum 
(preferably  freshly  calcined).  These  ingredients  are 
thoroughly  mixed  by  stirring,  which  is  continued  until  the 
mixture  becomes  so  viscid  that  the  ingredients  do  not 
separate  :  after  a  few  hours'  standing,  the  mass  sets  solid. 

Either  before  or  after  setting  takes  place,  the  inventors 
may  add  carbonaceous  matters,  such  as  small  coal,  coke 
dust,  &c.  (50 — 100  parts),  to  the  above  mixture  (10a 
parts). 

To  produce  their  second  fuel,  the  inventors  melt  120 
parts  of  petroleum  and  20  or  more  parts  of  rosin  together, 
and  to  the  slightly  cooled  mixture,  gradually  add  20  parts 
of  "  a  strong  solution  "  of  silicate  of  soda  and  10  parts  of 
a  saturated  solution  of  caustic  soda.  The  mixture  is 
actively  stirred  and  heated  to  the  boiling  point.  As  soon 
as  solidification  commences,  15  parts  of  calcium  chloride 
(dissolved  in  as  little  water  as  possible)  are  worked  in. 
The  uniform  putty -like  grey  substance  so  produced,  may  be 
used  as  a  fire-kindler. — E.  R.  B. 


Improvements  in  the  Method  and  Apparatus  for  Car- 
buretting  Water-Gas.  A.  G.  Glasgow,  Westminster. 
Eng.  Tat.  24,005,  December  10,  1894. 

Ix  this  process,  the  water-gas  and  oil  vapours  are  passed 
through  carburetters  maintained  at  a  heat  not  substantially 
higher  than  that  required  for  producing  a  gas  of  maximum 
illuminating  power  from  the  oil  used,  so  that  the  production 
of  soot  and  gas  of  low  power  is  avoided. 

The  gases  and  unfixed  oil-vapour,  which  is  of  necessity 
present,  are  then  passed  through  suitable  surface  condensers, 
with  the  result  that  the  unfixed  oil-vapour  is  condensed. 
These  condensed  products  are  then  used  again  for  carburett- 
ing  fresh  water-gas,  but  as  they  are  "heavier"  than  the 
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oil  used  in  tint  first  instance  they  are  introduced  into  the 
hottest  part  of  the  plant,  namely,  the  generator.  There, 
any  part  of  the  oil  that  is  not  vaporised  remains  as  "oil- 
cake" and  lin mis  ;m  addition  to  the  fuel  charge  in  the 
generator. 

To  obviate  the  condensation  of  any  undecomposed  steam 
in  the  water-gas  along  with  the  heavier  oil,  which  is  un- 
desirable, the  water-gas  from  the  generator  is  passed  through 
a  suitable  receiver,  in  which  all  water-vapour  is  condensed, 
hefor«  it  goes  into  the  carburetter.  Fig.  1  shows  the 
apparatus  i'or  carrying  out  this  process.  In  it,  A  is  a  water- 
^as  generator  of  usual  construction,  I!  and  15-  the  carbuntt- 
ing  and  fixing  chambers,  ('  the  oil  injector,  and  E  the 
surface  condenser.  The  gases  pass  through  the  pipes  E-, 
which  are  surrounded  by  a  water-jacket  E1.  F  is  a  liquid 
seal,  preferably  filled  with  oil,  which  prevents  the  gases 
drawing  back  if  the  action  of  the  generator  fluctuates.  The 
gases  next  pass  to  another  surface  condenser  J1  or  to  a 
suitable  devaporiBing  chamber,  and  thence  to  further 
condensers  or  cleaners,  or  to  a  gas-holder. — It.  B.  P. 


Ill -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Remarks  on  an  article  "Progress  in  the  Naphtha  Industry ." 
1).  Holde.     Chein.  Zeit.  1894,  18,  1737—1738. 

J.  IIirsch,  Director  of  the  Pardubitz  Mineral  Oil  Itefinery, 
in  an  article  contributed  to  the  Austrian  Society  of  Chemical 
Industry  (Ber.  d.  Oesterr.  Ges.  z.  Forderung  d.  Chem. 
Industrie,  1894,  Nos.  7  and  8),  in  supplementing  Dr.  Ilolde's 
remarks  on  the  Ekenberg  process  (this  Journal,  1894,  891) 
for  refining  lubricating  oils  (Chem.  Zeit.  1894,  18,  709), 
states  that  the  preservation  of  the  oil  from  the  oxidising 
action  of  atmospheric  oxygen  by  this  process  appears  to  be 
unimportant,  and  that  Schestopal's  researches  on  this  point 
are  not  sufficiently  conclusive. 

Holde,  in  contravention  of  this  opinion,  cites  the  researches 
of  Schestopal,  Engler,  Donath,  It.  Haack,  and  others  on 
the  effect  of  oxygen  on  some  of  the  constituents  of 
petroleum,  which  show  that  resinous,  asphaltic,  and  acid 
products  are  the  result  of  this  action,  and  that  the  same  is 
facilitated  by  the  presence  of  bodies  having  an  alkaline 
reaction.  Schestopal  assumed  that  the  employment  of 
compressed  air  for  mixing  the  oil  and  soda,  led  to  the 
formation  of  the  sails,  which  are  found  to  separate  out  in 
flakes  when  the  oil  has  stood  awhile,  and  his  experiments 
on  a  large  scale  confirmed  this  view. 

Information  from  a  practical  source,  indicates  that  the 
process  of  neutralising  the  free  acid  is  regarded  as  the 
most  critical  point  in  the  purification  of  the  oil,  on  account 
of  the  energetic  action  of  oxygen  at  this  stage,  forming 
compounds  which  give  rise  to  a  dark  colour. 

Holde  considers  therefore  that  the  employment  of  a 
mechanical  mixer,  such  as  Ekenberg's  centrifugal  apparatus, 
is  preferable  to  compressed  air,  as  avoiding  the  risk  of 
oxidation,  and  expresses  himself  anxious  to  learn  what  are 
the  practical  experiences  said  to  confute  those  of  Schestopal. 
His  own  researches  show  that  oxidation  of  pure  mineral 
oil  occurs  even  at  ordinary  temperatures,  and  without  the 
addition  of  any  reagent. — C.  S. 


Characterisation  of  Petroleums.   A.Bicheand  G.  Halphen. 
J.  de  Pharm.  et  de  Chim.  1894,  30,  289. 

See  under  XX [II.,  paye  313. 


Progress    in  the     Ceresin  (Cerasin)  Industry. 
Chem.  Zeit.  1894,18,  1889. 

See  under  XII.,  page  282. 


B.   Each. 


PATENT. 

A    Process    of  and   Apparatus  for    Distilling    and    Con- 
denstng    PfitrtC    Acid,    Tar,   and   other  Liquids.      \V.  B. 

Maxfield,  Leicester.  From  \V.  Diererle,  Eeuerbaoh,  near 
Stuttgart,  ;uid  I/.  Kolirmann,  Krauschwitz,  near  Muskau, 
Germany,     ling.  Pat.  14,520,  July  28,  1891. 

See  under  VII.,  page  272. 


IV -COLOURING  MATTERS  AND  DYES. 

Anthracene  Derivatives  ;  Hydroxyaiilhraquinones. 
H.  Offermann.     Annalen,  280,  1—35. 

Of  the  ten  possible  dihydroxyanthraquinones,  nine  have 
been  isolated,  and  the  constitution  of  five  of  these,  viz., 
alizarin  (1.2),  quinizarin  (1.4),  purpuroxanthin  (1.3), 
hystazariu  (2.3),  and  anthrarufin  (1.4')  has  been  con- 
clusively proved.  The  present  investigation  was  undertaken 
with  the  object  of  determining  the  constitution  of  the 
remainder  as  well  as  that  of  certain  trihydroxy  derivatives, 
and  the  author  ascribes  the  following  constitutions  to  these 
substances:  wi-benzyhydroxyanthraquinone  (1.2'),  anthra- 
flavic  acid  (2.3'),  isoanthraflavic  acid  (2.2'),  andchrysazin, 
most  probably  (1.3').  With  regard  to  the  trihydroxy 
derivatives,  the  constitution  of  anthragallol  (1.2.3)  and 
purpurin  (1  .2.4)  was  known,  and,  according  to  the  present 
work,  oxychrysazin  is  most  probably  (1.2.4'),  whilst  flavo- 
purpurin  and  anthrapurpurin  have  the  constitutions 
(1 .2.3')  and  (1 .2.2')  respectively.  The  presence  of  two 
hydroxyl  groups  in  the  ortho  position  in  these  two  latter 
was  determined  by  the  action  of  sulphuric  anhydride  on 
alizarin.  Under  suitable  conditions  the  sulphuric  ether  of 
an  alizarin  disulphonic  acid  is  formed,  which,  on  boiling  in 
acid  solution,  is  converted  into  the  corresponding  disul- 
phonic acid.  This,  however,  is  a  mixture  of  two  disulphonic 
acids,  the  sulphonic  groups  in  both  being  heteronucleal.  It 
is  found  that  it  is  only  possible  to  eliminate  the  sulphonic 
acid  group  ortho  to  the  hydroxyls,  and  the  resulting  mono- 
sulphouic  acid  on  fusion  with  potash  gives  a  mixture  of 
flavo-  and  anthrapurpurin.  The  position  of  the  third 
heteronucleal  hydroxyl  follows,  amongst  other  evidence, 
from  the  formation  of  anthrapurpurin  from  7/t-benzdilvy- 
droxyanthraquinone  and  iso-anthraflavic  acid  by  fusion  with 
potash.  With  regard  to  oxychrysazin,  according  to  Lieber- 
mann  and  Dehnst,  its  constitution  must  be  either  (1.4.1') 
or  ( 1 . 2 . 4' )  ;  but  since,  according  to  the  theory  of  Lie bermann 
and  Kostanecki,  only  those  polyhydroxyanthraquinones 
which  contain  at  least  two  hydroxyls  in  the  ortho  position 
are  capable  of  dyeing  mordanted  fibres,  and  as  oxychrysazin 
is  a  mordant-dyeing  colouring  matter,  it  most  probably  has 
the  constitutional  formula — 
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— T.  A.  L. 


The  Adulterations  of  Cochineal  Carmine  and  their  Detec- 
tion.    E.  Donath.     Dingler's  Polyt.  J.  294,  188. 

See  under  XXIII.,  page  305. 
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PATENTS. 

Production  of  o-O.ryanthraquinone.  O.  Imray,  London. 
From  "The  Farbwerke  vormals  Meister,  Lucius,  and 
Bruning,"  H6chst-on-the-Maine,  Germany.  Eng.  Pat. 
18,908,  October  9,  1893. 

The  methoxyanthraquiuone  produced  according  to  Eng. 
Pat.  17,542  of  1893  (this  Journal,  1894,  878),  by  treating 
nitro-anthraquinone  with  caustic  alkalis  in  a  solution  of 
methyl  alcohol,  can  be  converted,  by  heating  with  con- 
centrated or  dilute  mineral  acids,  with  or  without  pressure, 
into  o-oxyanthraquinone,  which,  as  well  as  the  acetyl 
derivativeprepared  therefrom,  has  the  well-known  properties 
and  boiling' points. — T.  A.  L. 


Manufacture  of  AW  Bases  and  their  Sulpho-Acids. 
C.  D.  Abel,  London.  From  "  The  Actien  Gesellschaft 
fur  Anilin  Fabrikation."  Berlin,  Germany.  Eng.  Pat. 
3842,  February  22,  1894. 

This  is  an  extension  of  Eng.  Pat.  23,310  of  1893  (this 
Journal,  1894,  1055),  dealing  with  the  production  of  new 
amido  compounds  from  benzaldehyde  and  chrysoidines,  the 
latter,  according  to  the  present  specification,  being  obtained 
by  combining  tetrazo  compounds  or  their  substitution  pro- 
ducts with  m-diamines,  of  which  the  following  is  an 
example  : — 21  kilos,  of  the  product  obtained  by  combining 
one  molecular  proportion  of  tetrazodiphenyl  with  two 
molecular  proportions  of  «-phenylene  diamine,  are  heated 
on  the  water-bath  with  1 1  kilos,  of  benzaldehyde,  22  kilos, 
of  hydrochloric  acid,  and  50  kilos,  of  glacial  acetic  acid, 
until  the  whole  forms  a  clear  solution,  when  the  melt  is 
poured  into  water,  filtered,  and  the  base  precipitated  from 
the  filtrate  by  adding  sodium  carbonate.  So-called  mixe<l 
chrysoidines,  obtained  by  combining  one  molecular  propor- 
tion of  a  tetrazo  compound  with  one  molecular  proportion 
of  zn-phenylene  diamine  and  one  molecular  proportion  of 
gome  other  component,  may  also  be  employed.  In  a 
similar  manner  to  that  previously  described,  all  these 
products  may  be  sulphonated  by  the  action  of  fuming 
sulphuric  acid. — T.  A.  L. 


Manufacture  of  Colouring  Matters.  C.  D.  Abel,  London. 
From  "The  Actien  Gesellschaft  fur  Anilin  Fabrikation," 
Berlin,  Germany.     Eng.  Pat.  3843,  February  22,  1894. 

U  Eng.  Pat.  23,310  of  1893  and  3842  of  1894  (see  above) 
the  manufacture  of  certain  new  bases  and  their  sulphcnic 
acids  is  described.  They  are  obtained,  as  mentioned  in  the 
preceding  patent,  by  the  action  of  benzaldehyde  OD  the 
chryeoidines,  and  the  present  specification  describes  the 
preparation  of  dye-tuffs  from  these  compounds.  For 
rtimce,  30  kilo-,  of  the  amidotriazioe  obtained  by 
combining  benzaldehyde  with  diamido  a/.obenzene,  are 
diazoti-,ed  with  7  kilo-,  of  sodium  nitrite  and  added  to  an 
alkaline  solution  of  35  kilos,  of  the  sodium  suit  of  0-naphthol 
disulphonic  acid  (B  salt;.  The  colouring  nutter  separates 
■  red  precipitate,  which  is  nUter-preised  and  dried.  It 
dyes  wool  red  from  an  acid  bath.  The  tria/.ine  derivatives 
obtained  from  chrysoidines,  which  are  derived  from  benzi- 
dine and  -imilar  compounds,  yield  after  diazotisation  and 
combination,  colouring  mutter*  which  dye  not  only  wool, 
hut  al-o  nnmordanted  cotton.  The  introduction  of  a 
phonic  acid  group  does  not  produce  much  difference  in 
shade. — T.  A.  I.. 


by  the  following  processes  : — 1.  Combining  two  molecules 
of  it  in  an  alkaline  or  weakly  acidulated  solution  (addition  of 
sodium  acetate)  with  one  molecule  of  the  tetrazo  compounds 
of  paradiamines  such  as  benzidine,  orthotolidine,  diamido- 
phenyltolyl,  diamidodiphenyl  ether,  diamidostiibene.or  alkyl 
oxybenzidine.     2.  Combining  one  of  the  two  diazo  groups  of 
the  tetrazo  compounds  of  the  paradiamines  just  mentioned, 
with   2:7-naphthylcnediamine    disulphonic     acid,  and    the 
other  with  an  amine  or  diamine,  a  phenol,  an  amido-phenol, 
or  the   corresponding  sulphonic  and   carboxylic  acids.     3. 
Combining  the    new  acid   with    the  diazo    compounds    of 
amido  derivatives,  such  as  aniline,  nitraniline,  the  toluidines, 
naphthylamines,  anisidiues,  amidonaphthol  ethers  or  their 
sulphonic      or      carboxylic     acids,     dehydrothiotoluidine, 
dehydrothioxylidine,     primuline,      and     other     thioamido 
compounds,     amido-azobeuzene   and     its    homologues     or 
analogous  compounds  and  their  sulphonic  acids.     4.  Com- 
bining one  molecule  of  the  tetrazo  compouud  of  the  new 
acid  with  two  molecules  of  an   amine,  phenol,  amidopheuol, 
or  their  sulphonic  or  carboxylic  acids,  or  one  molecule  of 
any  two  of  these  bodies. — F.  M. 


Manufacture  of  n  Jfeie  Naphthylenediamim  Disulphonic 
Actd  and  of  Colouring  Matters  therefrom.  (',.  D.Abel, 
London.      From    "The  Actien    Gesellscbafl      fur    Anilin 

Fabrikation,"  Berlin.    Eng.  Pal  3844,  February  22,  1894, 

Tin.  method  of  preparing  this  uew  2 : 7-naphf  hylencdiatnine 
pbontc     acid      consists     in       heating      2 : 7-dihydroxy- 

naphthalenc  disulphonie  acid  (obtained  bj  sulphonation  of 

z   7-dibydroxynaphtlialene;  with  ammonia    undei    pre 

uenlphonic  acid  thus  produced  i-  sparingly  soluble  in 

dissolves  readily,  and  may  be 
precipitated  from  its  solution  by  the  addition  of  Halt. 
Valuable  colouring  matters  are   obtained   fiom  the  DCW  acid 


Manufacture  or  Production  of  Azo  Colouring  Matters. 
H.  E.  Xewton,  London.  From  "  The  Farbenfabriken 
vorm.  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  4373,  March  1,  1894. 

In*  place  of  the  mono-nitro  benzidine  tetrazo  compound 
used  in  the  process  of  producing  a  mixed  diazo  dye,  in  the 
manner  described  in  Eng.  Pat.  13,475,  July  23,  1892,  the 
tetrazo  derivative  of  mono-nitro  tolidine  (1  : 3)  is  com- 
bined with  one  molecule  of  salicylic  or  orthocresotic  acid 
and  one  molecule  of  o,-naphthol  o2-monosulphonic  acid  or 
the  alkaline  salts  of  these  acids.  The  new  dye  produces  on 
wool  in  an  acidulated  bath,  fine  bluish-red  tints  distin- 
guished by  great  fastness.  The  composition  of  the 
colouring  matter  obtained  with  salicylic  acid  is  represented 
by  the  formula — 

C6H3(OH)CCOONa).N:N.C12H5(CH3)2(N02). 
N:N.C10H5(OH)(SO3Na). 

— F.  M. 


Processes  for  the  Production  of  Certain  Sal's  of  Bet a- 
Sulphonaphthalene,  and  for  the  Separation  of  Alpha- 
and  Beta-Sulphonaphthalenes.  Burt,  Boulton,  and 
Haywood,  London,  and  H.  Fergusson,  Silvertown.  Eng. 
Pat.  1459,  March  2,  1894. 

Tub  separation  of  the  a-  and  &  naphthalene  sulphonic  acids 
and  the  preparation  of  pure  /3-naphthalene  sulphonates  is 
effected  by  adding  to  the  diluted  aqueous  solution  of  the 
crude  acid  any  salts  (preferably  sulphates)  the  bases  cf 
which  lot  in  with  jS-naphthalene  sulphonic  acid  sparingly 
soluble  salts,  which  are  obtained  in  the  shape  of  a 
crystalline  precipitate.  The  salts  of  the  following  metals 
are  citei  a-  giving  crystalline  precipitates  with  the  /3- 
aaphthalene  sulphonic  acid  :  copper,  iron,  manganese,  nickel, 
cobalt,  zinc,  magnesium,  calcium,  cadmium.  Of  the  various 
-alts  which  can  lie  n-ed  for  precipitating  the  jS-naphtha- 
lene  sulphonic  acid,  special  mention  is  made  in  the 
specification  of  those  of  iron  and  magnesium  ;  ferrous 
/B-napbtbalene  sulphonate  being  soluble  to  the  extent  of 
only  0'5  and  magnesium  0-napnthalene  Bulphonate  of  <>'5 
to  0'75  part  in  100  parts  of  water  at  the  ordinary 
temperature.—  F.  M. 


Manufacture  of  Poly  Azo  Colouring  Matters.    ().  fmra\, 
London.      From    "Th«     Society    of    Chemical     Industry 

in  Basle,"  Basle,  Switzerland.     Bog.  Pat  1460,  March  2 
1894. 

Tuksi;  colouring  matters — which  give  violet-grey  to  blue- 
black    shade-    on    nnmordanted    cotton,  and    are   said    to  he 

very  fail  to  light  and  washing,  which  may  be  Increased  by 

treatment     with    metallic    Kilts,  or   in   certain    cases    by    re- 

diazotisation  and  development  on  the  fibre    are  obtained  by 

Combining    the    letraZO    compound  from  benzidine,  tolidine, 
ethoxy  benzidine,  diamido  phenyl-tolyl,  diamido-stilbene,  or 
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(liamiilo-diphiiiol  ethers  wirh  one  molecule  of  a-naphthyl- 
amine,  rediazotising  with  one  molecule  of  nitrons  acid,  and 
combining  this  derivative  with  two  molecules  of  the 
dihydroxy-napbthoic  monosnlphonic  acid  of  Eng.  Pat. 
14,161  oi  169S  (this  Journal,  1893,  597),  or  with  two 
molecules  of  the  amido-hydroxy-naphtboic  monosulphonic 
add  of  Fr.  Pat  224,260  of  L892.  In  place  of  the  two 
molecules  of  dihydroxy-napbthoic  monosulphonic  acid 
employed,  if  only  one  be  taken,  the  resulting  intermediate 
compound  may  be  combined  with  another  component. 

These  ate  two  special  cases  of  the  general  claims,  one  of 
which  is  for  combining  a  tetrazo  compound  or  intermediate 
compound  containing  a  free  diazo  group  with  dihydroxy- 
napbthoic  monosulphonic  acid  or  with  ainido-hydroxy- 
naphthoio  monosulphonic  acid.  In  the  second  claim,  the 
intermediate  compounds,  obtained  by  combining  equi- 
molecular  proportions  of  a  tetrazo  salt,  and  one  of  the 
above-mentioned  compounds,  are  to  be  combined  with  a 
suitable  dyestuff  component,  such  as  an  araido-naphthol 
sulphonic  acid. — T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters. 
H.  E.  Newton,  London.  From  "The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  5056,  March  10,  1894. 
Tin:  blue  oxazinc  dyestuffs  prepared  according  to  Eng. 
Pat.  809.'?  of  1893  (this  Journal,  1894,  510)  by  the  action  of 
nitroso  derivatives  of  alkylated  »i-amidophenols  and  higher 
homologues  on  1 .2-uaphthohydroquinoneand  similar  bodies 
and  their  derivatives,  can,  according  to  the  present  patent, 
be  prepared  by  using,  instead  of  the  nitroso  compounds,  the 
amido  compounds  obtained  from  them  by  reduction.  With 
regard,  however,  to  the  use  of  the  sulphonic,  carboxylic, 
and  hydroxy-,  or  other  derivatives  of  1.2-naphthohydro- 
quinone,  only  those  corresponding  to  the  o-nitroso-naphthol 
derivatives  mentioned  in  Eng.  Pat.  6035a  of  1893  (this 
Journal,  1894,  383)  are  to  be  employed  in  this  invention. 
The  following  example  describes  the  application  of  the 
method  : — 23  ■  1  kilos,  of  nitroso-m-hydroxydiethylaniline 
hydrochloride  are  dissolved  in  500  litres  of  water  and 
reduced  by  means  of  zinc-dust  and  hydrochloric  acid.  The 
solution,  which  contains  18  kilos,  of  2>-aiuido-»i-hydroxydi- 
ethylaniline,  is  filtered,  a  small  quantity  of  aqueous 
sulphurous  acid  added,  then  mixed  with  28  kilos,  of 
1. 2. 3'-dihydroxy naphthalene  potassium  sulphonate,  and 
heated  to  50° — 80°  C.,  together  with  200  kilos,  of  soda-lye 
(25  per  cent.  NaOH),  a  current  of  air  being  passed  through 
the  liquid.  The  solution  becomes  greenish-blue  and  after 
some  time,  dark  crystals  of  the  dyestuff  separate  out. 
When  no  further  separation  takes  place  the  precipitate 
is  filtered  off,  redissolved  in  hot  water,  again  filtered,  and 
the  filtrate  made  acid  with  acetic  acid,  after  which  the 
dyestuff  is  salted  out,  forming  greenish  lustrous  crystals. 
The  colouring  matter  is  identical  with  that  obtained  by 
condensing  nitroso-m-dihydroxydiefhylaniline  with  1.2.3'- 
dihydroxynaphthalene  potassium  sulphonate,  and  has  the 
formula — ■ 

-=N 

/\/\  -O-  /\ 


Na03S. 


\/\/-0H     \/ 


O 


N(G2H5)2 


Compounds  which  are  insoluble  or  only  sparingly  soluble 
may  be  sulnbonatetl  according  to  the  usual  methods. 
J  — T.  A.  L. 


sulphonic  acid  was  the   so-called   amidonaphthol  sulphonic 
acid  G  (XII j  :  OH  :  S(UI  =  2:1':  3'),  which  was  obtained 
by  fusing  0-naphthylammedisulphonic  acid  ('•  with  alkalis. 
The  B .  1  '-amidonaphthol  is  prepared  by  fusing  2 . 1'-naphthyl- 
amine   sulphonic    acid  or  its  salts  with   alkalis   at   260  — 
270^  C.     It  is  readily  soluble  in  hot  water,  but  sparingly  in 
cold,  and  forms  shining  scales  melting  at  158°  C.     In  order 
to  sulphonate  it,  10  kilos,  of  the  compound  and  20  kilos,  of 
concentrated  sulphuric  acid  arc  heated  at  20' — 30°  C.  until 
BUlphonation  is   complete,   when    the   melt    is    poured    into 
200  litres  of  water.     The  mixture  of  the  two  isomeric  acids 
is  filtered,  and   the  acids  are   converted   into  their  calcium 
salts.     The  solution  of  these  in   about   100  litres  of  water  is 
mixed  with   an  excess   of    hydrochloric    acid,    when     the 
2. 1 '-amidonaphthol  sulphonic  acid  V  separates  out,  whilst 
the  2 .  l'-amidonaphthol  sulphonic  acid  Sch.  is  precipitated 
by  adding  salt  to  the  filtrate.     The  two  acids  are  formed  in 
about   equal   proportions,  and  the  specification  contains  a 
table  giving  some  of  their  characteristic  properties  as  com- 
pared  with    2.  l'-amidonaphthol   sulphonic    acid    G.     Hotb 
these  acids    are  to   be  employed  for  the    preparation   of 
dyestuffs  by  combining  them  with  tetrazo  compounds.     Of 
the   two,  the  acid  designated  Sch.  gives  valuable  colouring 
matters  when  combined  with  tetrazo  compounds  to  form 
either    symmetrical   or   mixed    disazo    dyestuffs.       These 
colouring  matters  give   very  dark   shades,  fast  to  washing 
and  fulling.     They  can  be  further  diazotised  and  combined 
with  other  components,  and  this  operation   may  be  carried 
out  on  the  fibre. — T.  A.  L. 


The  Manufacture  or  Production  of  Azo  Colouring 
Matters,  and  Materials  therefor.  H.  E.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  5148,  March  12,  1894. 

According  to  the  present  specification,  two  new  2 .  l'-amido- 
naphtholsulphonic  acids  can  be  obtained  by  sulphonating  2  .  l'- 
amidonaphthol.  Hitherto,theonly  known2 .  l'-amidonaphthol 


Improvements  in  the  Manufacture  of  Colouring  Matters: 
and  Materials  therefor.  H.  H.  Lake,  London.  From 
A.  Leonhardt  and  Co.,  Muhlheim,  near  Frankfort-on-the- 
Main.     Eng.  Pat.  5159,  March  12,  1H94. 

Tiirc  new  processes  forming  subject  of  this  patent  are  based 
upon  the  observations — (1)  that  whilst  unsubstituted  meta- 
amiuophenols  cannot  by  the  known  methods  be  converted 
into  nitroso  compounds,  this  conversion  can  be  readily 
achieved  by  employing  their  acid  derivatives  (preferably 
acetyl  compounds)  ;  (2)  that  nitroso  derivatives  of  mono- 
alky  lated  meta-amidophetiols  can  be  obtained,  either  by 
treating  these  bodies  in  an  acid  solution  with  nitrous  acid, 
or  by  reacting  with  metallic  nitrites  on  their  acid  salts  in 
the  absence  of  free  mineral  acid  ;  (3)  that  the  nitroso  com- 
pounds thus  obtained  form  colouring  matters  when  heated 
with  amines,  meta-amidophenols,  or  their  substitution  pro- 
ducts. In  the  process  of  converting  meta-amidophenol  into- 
the  nitroso  compound  by  treating  the  acetyl  compound  with 
nitrous  acid  in  the  presence  of  mineral  acid  (preferably- 
hydrochloric  acid),  the  nitrosoacetylamidophenol  is  obtained, 
from  which,  by  saponification,  either  with  alkalis  or  mineral 
acids,  the  acetyl  group  can  be  split  off.  The  practical 
methods  employed  for  carrying  out  the  processes  alluded  to, 
are  essentially  the  same  as  those  generally  employed  in  the 
preparation  of  nitroso  compounds. 

For  the  production  of  colouring  matters  from  nitroso- 
monomethylmeta-amido-/)-cresol  or  nitrosomono-ethylmeta- 
amido-/J-creso),  the  following  amido  compounds  were  found 
useful  :  a-naphthj-lamine,  ethyl-a-naphtbylamine,  meta- 
amidodimethvl-p-toluidine,  benzyl-m-amidodimethyl-o-tolui- 
dine,  tetramethylmctaphenyienediamine,  m-amidomono- 
methy  1-o-toluidine,  m-amidomono-ethyl-o-toluidine,  m-amido- 
p-cresol  and  its  monomethyl  and  mono-ethyl  derivatives. 
The  dyes  thus  obtained  proved  to  be  identical  with  those 
from  the  corresponding  azo-derivatives  of  the  alkylamido- 
cresols,  in  the  manner  described  in  Eng.  Pat.  15,080,  1892. 
The  following  is  an  example  of  the  methods  by  which  these 
uj'es  are  prepared.  A  mixture  of  27  parts  of  nitrosomono- 
ethylamidocresol,  17  parts  of  ethyl-a-naphthylamine,  30 
parts  of  30  per  cent,  hydrochloric  acid,  and  80  parts  of 
alcohol,  is  heated  until  the  nitroso  compound  has  disappeared. 
The  solution  is  then  diluted  with  500  parts  of  hot  water, 
and  30  parts  of  sodium  acetate  are  added.  After  filtration, 
the  colouring  matter  is  precipitated  from  the  cooled  solution 
by  means  of  zinc  chloride  and  common  salt. 

The  colouring  matters  from  nitrosometa-amidophenol  and 
p-cresol  and  aromatic  amines,  are  obtained  in  the  same 
manner  as  those  just  described,  by  using  the  hydrochlorides 
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of  the  nitroso  compounds  and  any  of  the  amido  compounds 
previously  enumerated.  Instead  of  converting  the  acetyl- 
nitroso  compounds  into  the  nitroso  compounds  proper, 
previous  to  their  employment  for  the  manufacture  of  dyes, 
the  saponification  necessary  can  be  carried  out  after  the 
formation. of  the  latter,  by  heating  with  sulphuric  or  hydro- 
chloric acid.  For  example,  6  parts  niirosoacctylmeta- 
amidocresol,  3  parts  of  o-naphthylamine,  3'5  parts  of 
hydrochloric  acid  (30  percent.),  and  30  parts  of  alcohol,  are 
heated  together.  The  unstable  acetylated  colouring  matter, 
which  separates  in  crystals,  is  heated  for  a  short  time  with 
10  parts  of  concentrated  sulphuric  acid  on  the  water-bath, 
until  a  sample  taken,  dissolves  in  vater  with  a  pure  violet 
colour.  The  dyestuff  is  then  separated,  by  pouring  the 
mixture  into  ice-water  and  filtering  off  the  precipitate  formed. 
Or  a  mixture  of  3  parts  tetramethylmetaphenylenediamine, 
C  parts  nitrosoacetylmeta-amido-p-cresol,  3-5  parts  of 
hydrochloric  acid,  and  40  parts  of  alcohol,  is  heated,  24 
parts  of  strong  hydrochloric  acid  being  added  as  soon  as 
the  solution  has  assumed  a  red  tint.  Boiling  is  con- 
tinued until  the  colour  of  the  solution  turns  into  violet. 
Hot  water  is  then  added,  and  the  dyestuff,  after  removal  of 
impurities  by  means  of  sodium  acetate,  precipitated  from 
the  cooled  solution  by  the  addition  of  common  salt. — F.  M. 


so-formed  2.1 .4'.2'-naphthylaniine  trisulphonic  acid  with 
alkalis.  For  the  production  of  dyestuffs  1  mol.  of  a  tetrazo 
compound  is  combined  with  I  mol.  of  an  amido  compound, 
giving  a  rediazotisable  product,  and  after  having  been 
diazotised,  this  intermediate  compound  is  combined  with 
2  niols.  of  one  of  the  above-mentioned  acids.  These  dye- 
stuffs  can  then  be  further  diazotised  and  combined  on  the 
fibre,  giving  deep  and  fast  shades. — T.  A.  L. 


Manufacture  of  New  Colouring  Matters.  C.  I).  Abel, 
London.  From  "The  Actiengesellschaft  fur  Anilin 
Fabrikation,"  Berlin,  Germany.  Fng.  Pat.  5700,  March 
19,  1894. 

The  amidonaphthol  mono-  and  disulphonic  acids  of 
Eng.  Fat.  15,175  of  1889  (this  Journal,  1890,  854),  the 
1 .8.4-amidonaphthol  sulphonic  acid  and  the  1.8-amido- 
naphthol  disulphonic  acid  of  Eng.  Pat.  2984  of  1893  (this 
Journal,  1894,  32),  when  diazotised  and  combined  with 
?«-diamines,  yield  azo  colouring  matters  which  dye  wool 
brownish-yellow  to  brownish-violet  from  an  acid  bath. 
They  have  the  general  formula — 


CiciH(6- 


r)OH(SO,II)a.N :  ND, 


The  Manufacture  or  Production  of  Azo  Dyestuffs,  and 
Materials  therefor.  H.  E.  Newton,  London.  From 
"  The  Farbenfabriken  vorma's  F.  Bayer  and  Co.,"  Elber- 
feld,  Germany.     Eng.  Pat.  5267,  March  13,  1894. 

By  applying  the  method  described  in  Eng.  Pat.  5148  of 
1894  (see  above)  to  2.4'-amidonaphthol,  a  mixture  of  two 
monosulphonic  acids  is  obtained,  the  proportion  of  sparingly 
soluble  to  easily  soluble  acid  being  about  3 : 7.  The  two 
acids  are  distinguished  by  the  letters  S  and  L,  but  only  the 
latter  acid  appears  to  give  valuable  dyestuffs  by  combina- 
tion with  tetrazo  compounds  to  form  either  symmetrical  or 
mixed  disazo  colouring  matters.  The  colouring  matters  from 
tetrazodiphcnyl,  its  analogue-  or  homologues,  and  2.4'- 
amidonaphthol  sulphonic  acid  S,  are  brownish-violet,  of  no 
particular  value,  but  are  converted  into  valuable  brown  dye- 
stuffs  when  further  diazotised  and  combined  on  the  fibre. 
The  colouring  matters  obtained  from  the  sulphonic  acid  L  are 
violet,  blue,  or  red,  and  these  on  rediazotisation  and  com- 
bination yield  deep  blue  to  bluish-black  shades.  The  pre- 
paration of  these  dyestuffs  is  carried  out  in  the  usual 
manner,  and  several  examples  are  given. — T.  A.  L. 


Improved  Manufacture  <>J  Dry  Alizarine.  O.  Imray, 
London.  From  "The  Farbwcrke  vornials  Meister, 
Lucius,  and  Pruning,"  Hoeehst-on-the-Maine,  Germany. 
Eng.  Pat.  5141,  March  15,  1894. 

Bx  mixing  alizarin  paste  with  starch  in  cold  water,  filtering, 
and  drying  first  at  a  I  rwand  afterwards  at  a  higher  tempera- 
ture, ;i'i  alizarin  in  lump  can  be  obtained,  containing  any 
desired  percentage  of  alizarin  in  a  form  suitable  for  export 
to  the  tropics.  About  1,000  kilos,  of  a  20  per  cent,  alizarin 
pi  -te  are  mixed  with  466  kilo-,  of  starch  and  3,000  litre-  of 
cold  water,  well  stirred,  filter-pr<  sued,  and  dried,  as  mentioned 
above.  This  givei  666  kilos,  of  30  per  cut.  alizarin  in  the 
form  of  lump-  resembling  starch. — T.  A.  L. 


The  Manufacture  or  Production  of  Poly-azo  Dije.it  tiffs. 
II.    I-..    Newton,    London.      from    "The     I'  Ul  b'-nhibriken 

vormali   l     Bayer  and  Co  "  Elberfeld,  Germany.     I 
Pat.  51  »4. 

Tin.  dy<  fen.  >i  to,  which  are  distinguished  bj  their 

,  are  derived  from   those  amidonaphthol  sulphonic 

acids  which  contain  the  hydrowl    and  the    sulphonic  group 

in  the  ii.  '  on.     a  ul-  containing  the  groups  in  thi   i 

reb  an-  the  2.4/.2'-amidonaphtho1  inlphonio 

i   and   the   2 . 4' .  1 . 2'-amidonaphthol    disulphonic    acidi 

compound!    i      obtained    by   fusing 

|'.2'-napbtbylamiB  Halts    with 

alkalis,  wlul-t  tin- 1  itt<  i  i-  produced  bj  I.  i'  naphthyl- 

ilpbonic  acid,  2.l.4f  or  2.4'. S'-naphtby famine  di 

ith    fuming    Solpn  and    fusing  the 


where  D  represents  the  nucleus  of  a  w-diamine.  These 
colouring  matters,  it  is  now  found,  will  combine  with 
tetrazo  compounds,  forming  new  colouring  matters  which 
dye  unmordanted  cotton.  The  combinations  may  be  carried 
out  according  to  the  methods  usually  employed.  For 
instance,  one  molecular  proportion  of  a  tetrazo  compound 
may  be  combined  with  two  molecular  proportions  of  the 
same  dyestuff  or  with  different  dyestuffs,  or  with  one  mole- 
cular proportion  of  one  of  the  above-mentioned  dyestuffs, 
and  subsequently  with  some  other  component.  Cotton  dye- 
stuffs  are  also  obtained  by  combining  the  diazo  compounds 
of  dehydrothiotoluidine,  its  homologues  and  sulphonic  acids, 
with  the  dyestuffs  referred  to.  If  simple  diazo  compounds 
be  employed,  such  as  those  from  aniline,  its  homologues 
and  derivatives,  the  naphthylamines  and  their  sulphonic 
acids,  &c,  the  colouring  matters  resulting  by  employing 
these  compounds  for  the  combinations,  are  useful  as  wool 
dyestuffs,  and  give  dark  shades. — T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters, 
and  Materials  therefor.  II.  E.  Newton,  London, 
From  "The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  571  1,  March  19,  1894. 

This  invention  relates  to  colouring  matters  of  the  triphenyl- 
methane  series,  and  describes  the  production  of  dyestuffs 
containing  in  (lie  nucleus  an  amido  group  ortho  to  the 
methane  carbon,  in  which  one  of  the  hydrogens  is  sub- 
stituted by  an  acid  radicle.  The  colouring  matters  so 
produced  are  said  to  be  of  great  technical  value,  on  account 
of  their  solubility  and  clearness  of  shade.  In  general,  the 
acetyl  derivatives  appear  to  have  been  prepared,  and  the 
following  methods  are  employed,  of  which  examples  are 
given  in  the  specification  :—  I .  Alkylated  diamidohenz- 
bydrols  arc  comb  use  I  with  acidyl derivatives  of  dialkylated 

///-diamines,  and  the  mi  formed  leuco  compounds  arc 
Oxidised.  As  a  Special  example  of  this  method,  tetra- 
methyldiamidobenzhydrol  is  condensed  with  acetyl-m- 
amidodietbylaniline,  and  the  leuco  compound  obtained  is 
oxidised  with  lead  peroxide,  the  colouring  matter  being 
li  ntly  precipitated  with  zinc  chloride  and  salt, 
forming  a  greenish-yellow  mass,  which   is  easily  soluble  in 

water,  ami  gives  brilliant  blue  -hades    on   cotton   mordanted 

with  tannic  acid.     •„'.  in  place  of  the  hydrols,  the  com* 

-ponding  ketones,  such  a-  t.tiamelhyldiamidobeiizophcnone, 

may  be  employed.    3.  Alkylated  diamulo  benzhydrols  are 

Condensed  with  ///-diamines  dialkylated  in  one  amido  group, 
acetylated  in  the  Other  amido  group,  and  the  leuco  products 

oxidised.     4.  Alkylated  diamidobenzhydrols,  containing  an 

tylated  amido  group  in  one  nucleus  orlho  to  Hie  methane 
carbon,    an-   condensed    with    tertiary    aromatic    amines    or 

ly]  derivatives  of  m  diamines,  dialkylated  in  one  amido 
group,  and  the  letlQO  compounds  so  formed  aie  subsequent  ly 
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oxidised.  5.  Alkylated  lenco  compounds  of  the  triphenyl* 
methane  series  are  nitrated,  when  the  nitro  group  enters  one 
of  tin-  nuclei  ortlio  to  the  methane  carbon.  The  products, 
on  reduction,  acetylation,  and  oxidation,  give  colouring 
matters  which  can  also  be  obtained  by  condensation 
according  to  the  first  method  described  above. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters  of 
tin   Alkylated  Induline   Series.     .1.  V.  Johnson,  Loudon. 
From  "The  Badische  Anilin  and  Soda  Fabrik,"  Ludwigs- 
n,  Germany.     Eng.  I'at.  5722,  March  19,  L894. 

Cms  is  an  extension  oi  Eng.  Pats.  10,138,  10,138a,  10,138b, 
and  10,188c  of  1892  (this  Journal,  1893,  593  el  seq.)  and 
17,572,  18,374,  and  18,925  of  1893  (this  Journal,  1894, 
878,  912,  and  879).  In  the  present  specification,  colouring 
matters  are  described  which  are  obtained  by  condensing 
u-naphthylamiue  or  alkylated  or  phenylatcd  a-naphthyl- 
amiues  with  mono-alkylated  o-nitro-amines,  of  which  the 
following  is  an  example  : — About  14  kilos,  of  o-naphthyl- 
amine,  10  kilos,  of  o-naphthylamine  hydrochloride,  1G  kilos. 
of  nitromethyl-o-toluidine,  CGH:1 .  CH, .  N02 .  NHCH3(  1.3.4), 
and  5  kilos,  of  zinc  chloride,  are  heated  to  about  175°  C. 
for  four  hours.  The  melt  is  then  extracted  with  I  per 
cent,  hydrochloric  acid,  and  filtered.  The  filtrate  contains 
S-methyleurhodlne,  which  is  precipitated  with  salt  and 
filtered  off.  In  order  to  purify  it,  the  press-cakes  are 
dissolved  in  water,  filtered,  and  a  slight  excess  of  ammonia 
added,  and  again  filtered,  when  any  non-alkylated  eurho- 
dine  is  separated;  and  the  ammoniacal  solution  containing 
/3-metbyleurhodine  is  precipitated  as  hydrochloride  by 
adding  salt.  In  the  case  of  the  corresponding  ethyl 
compound,  it  is  recommended  that  only  j  per  cent,  hydro- 
chloric acid  be  used  for  extraction,  the  colouring  matter, 
after  purification,  being  precipitated  finally  by  zinc  chloride 
instead  of  salt. — T.  A.  L. 


A  JVcw  Direct-dyeing  Yellow  Colour  for  Cotton,  and  the 
Process  for  its  Manufacture.  Brooke,  Simpson,  and 
Spiller,  Ltd.,  and  A.  G.  Green,  London.  Eng.  Pat.  5853, 
March  21,  1894. 

The  colouring  matter  described  is  obtained  by  the  action  of 
formaldehyde  in  aqueous  solution  on  primuline  in  presence 
of  hydrochloric  acid,  or  by  the  action  of  an  aqueous 
solution  of  formaldehyde  on  primuline  in  concentrated 
sulphuric  acid.  A  solution  of  100  lb.  of  the  sodium  salt 
of  primuline  in  300  galls,  of  water  is  mixed  with  2  galls, 
of  a  40  per  cent,  solution  of  formaldehyde,  acidified  with 
2  galls,  of  30  per  cent,  hydrochloric  acid,  and  heated  at 
70° — 80°  C.  for  several  hours  until  a  test  mixed  with 
nitrite  and  an  alkaline  solution  of  #-naphthol  no  longer 
gives  a  red  colour.  Caustic  soda  or  other  suitable  alkali  is 
then  slowly  added  until  a  clear  solution  is  obtained,  when 
the  new  colouring  matter  is  precipitated  with  salt,  filter- 
pressed,  and  dried.  It  dissolves  easily  in  water,  and  dyes 
•unmordanted  cotton  greenish-yellow  from  a  neutral  or 
alkaline  bath.— T.  A.  L. 


The  Manufacture  and  Production  of  New  Azo  Colouring 
Matters.  B.  Willcox,  London.  From  "  The  Badische 
Anilin  and  Soda  Fabrik,"  Ludwigshafeu,  Germany.  Eng. 
Bat.  C197,  March  27,  1894. 

Alkylated  »i-aniidobenzene  sulphonic  acids  have  hitherto 
not  been  employed  for  the  production  of  azo  dyestuff s,  since 
they  will  not  combine  with  the  diazo  compounds  from 
aniline,  xylidine,  naphthylamine,  or  p-amido-acetanilide.  By 
using  the  diazo  compounds  of  nitranilines  and  nitrotoluidines, 
and  more  particularly  p-nitraniline  and  diuitro-aniline 
(NH2:(N02)2  =  1:2:4)  combination  takes  place,  giving, 
according  to  the  components  chosen,  colouring  matters 
ranging  from  yellow  and  orange,  through  red,  to  violet.  The 
shades  produced  are  fast  to  light,  alkalis,  and  acetic  acid. 
The  alkylated  m-amido-benzene  sulphonic  acids  employed 
are  the  dimethyl-  and  diethyl-  and  the  methyl-  and  ethyl- 
benzyl-m-sulphanilic  acids.  About  138  kilos,  of />-nitraniline 
are  diazotised  "  in  the  usual  way  "  with  70  kilos,  of  sodium 
nitrite,  and  the  diazo  solution  is  run  into  5,000  litres  of 


water  containing  250  kilos,  of  sodium  dimethyl-m-ainido- 
lien/.ene  sulphonate  and  500  kilos,  of  crystallised  sodium 
acetate.  After  stirring  for  three  hours,  the  colouring  matter 
separates  in  red  crystalline  needles,  and  is  filter-pressed 
and  dried.     It  dyes  wool  red  from  an  acid  bath. — T.  A.  L. 


Manufacture  of  Colouring  Matters  of  the  Induline  Series. 
('.  I).  Abel,  London.  From  "  The  Actien  Gesellschaft  f iir 
Anilin  Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  7044, 
April  9,1894. 

Bv  heating  tetramidodiphenyl-p-azophenylene  (Bandrowsky, 
Ber.  27,  480)  with  aniline  and  aniline  hydrochloride  or  with 
a-naphthylamine  and  its  hydrochloride,  dyestuffs  of  the 
induline  series  are  obtained  which  are  more  or  less  soluble 
in  water  or  dilute  acids,  and  dye  tannin-mordanted  cotton 
violet  to  blue.  The  shades  are  bluer  the  higher  the  temper- 
ature, the  greater  the  excess  of  aniline,  and  the  longer  the 
heating  is  continued.  Those  products  insoluble  in  dilute 
acids,  may  be  sulphonated  by  means  of  the  usual  sulphouat- 
ing  agents.  About  20  kilos,  of  tetramido-diphenyl-p-azo- 
phenylene.  40  kilos,  of  aniline,  and  8  kilos,  of  aniline 
hydrochloride  are  heated  for  4 — 5  hours  at  about  175°  C. 
After  cooling,  the  melt  is  poured  into  water,  made  alkaline, 
and  the  excess  of  aniline  blown  off  by  steam.  The  base  is 
soluble  in  dilute  mineral  acids,  and  being  readily  soluble  in 
concentrated  acetic  acid,  is  especially  applicable  for  printing, 
giving  indigo  shades  on  cotton  mordanted  with  tannin. 

— T.  A.  L. 

Manufacture  of  1-iV '  aphthylamine  3,  G,  8-Trisulphonic 
Acid  from  l-JVitronaphthalene  3,  8-Disulphonic  Acid. 
C.  D.  Abel,  London.  From  A.  Fischesser  and  Co  , 
Lutterbach,  near  Mulhouse,  Alsace.  Eng.  Pat.  7046, 
April  9,  1894. 

This  trisulphonic  acid  (ideutical  with  that  of  Ger.  Pat. 
56,058)  is  obtained  by  the  treatment  of  1-nitronaphthalene 
3,  8-disulphonic  acid  with  normal  or  hydric  sulphites. 
Reduction  of  the  nitro  group  to  the  amido  group  takes 
place,  while  simultaneously  a  sulpho  group  enters  into  the 
naphthalene  nucleus. 

The  process  of  manufacture  is  carried  out  as  follows  :  A 
concentrated  solution  of  75  kilos,  of  sodium  bisulphite  is 
added  to  50  kilos,  of  sodium  1-nitronaphthalene  3,  8-disul- 
phonate  dissolved  in  500  litres  of  hot  water.  The  mixture 
is  heated  until  the  deep  orange  colour  it  at  first  assumes,  is 
changed  into  a  light  yellow.  It  is  then  supersaturated  with 
hydrochloric  acid,  and  kept  for  some  time  at  the  boiling- 
point.  The  sparingly- soluble  acid  sodium  salt  of  1-naphthyl- 
amine  3, 6, 8-trisulphonic  acid,('10H4(XH2)(SO:jH)(SO3Na);, 
crystallises  from  the  liquor  on  cooling. — F.  M. 


The  Manufacture  and  Production  of  Neiv  Azo  Colouring 
Matters.  J.  Y.  Johnson,  London.  From  "  The  Badische 
Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng. 
Pat.  8564,  April  30,  1894. 

The  colouring  matters  are  obtained  by  the  action  of  certain 
sulphonated  tetrazo  compounds,  such  as  tetrazodiphenyl 
disulphonic  acid,  or  of  diazotised  primuline  on  nitro-?«- 
phenylene  diamine  or  nitro-/«-tolylenediamine  (Ber.  3,  9, 
and  7,  1257).  The  shades  produced  on  unmordanted 
cotton  are  yellow  and  orange,  fast  to  acids,  washing,  and 
light.  About  34*5  kilos,  of  benzidine  disulphonic  acid  and 
the  requisite  quantity  of  alkali  are  dissolved  in  200  litres  of 
water,  and  14  kilos,  of  sodium  nitrite  in  200  litres  of  water 
are  mixed  therewith.  This  solution  is  poured  into  160  kilos, 
of  30  per  cent,  hydrochloric  acid  diluted  with  three  times  its 
weight  of  water,  and  there  is  then  added,  with  constant 
agitation,  32  kilos,  of  nitro-/n-phenylene  diamine  in  58  kilos, 
of  hydrochloric  acid  and  200  litres  of  water,  the  latter 
solution  being  at  about  55°  C.  A  solution  of  112  kilos,  of 
sodium  acetate  in  three  times  its  weight  of  water  is  then 
run  in,  the  mixture  stirred  for  three  hours,  and  170  kilos,  of 
calcined  soda  in  1,030  litres  of  water  gradually  added.  After 
stirring  about  24  hours,  the  colouring  matter  is  filter -pressed 
and  dried.  It  forms  a  dark  reddish-brown  powder  readily 
soluble  in  water. — T.  A.  L. 
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Manufacture  of  Colouring  Matter  from  Logwood.  W.  J. 
Matheson  and  Co.,  New  York.  Eng.  Pat.  22,533,  No- 
vember 21,  1894. 

The  claim  of  novelty  in  this  invention  rests  upon  the  use  of 
borax  either  as  an  addition  (from  1  to  3  per  cent.)  to 
ordinary  syrupy  logwood  extract  previous  to  complete 
evaporation,  or  as  a  medium  employed  iu  dilute  aqueous 
solution  for  the  extraction  of  the  wood.  The  resulting 
product  consists  of  a  friable  mass,  which  is  scarcely  affected 
by  atmospheric  heat  and  moisture,  and  produces  tints  of 
great  purity. — F.  M. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Artificial  Silk.     E.  Herzog.     Farber  Zeit.  6,  49—50. 

Patents  for  the  production  of  artificial  silk  have  been 
granted  to  Chardonnet,  de  Vivier,  and  Lehner.  The  only 
process  now  worked  on  the  commercial  scale  is  that  of 
Chardonnet,  whose  first  patent  was  taken  out  in  1885, 
although  the  method  was  not  generally  known  until  the 
Paris  Exhibition  of  1889.  According  to  this  first  patent, 
cotton  is  treated  with  nitric  and  sulphuric  acids,  and  the 
nitrocellulose  obtained  is  dissolved  in  a  mixture  of  ether  and 
alcohol,  with  the  addition  of  a  small  amount  (0-2  per 
cent.)  cf  some  metallic  salt  to  lessen  the  danger  of 
explosion.  The  solution  is  pressed  through  a  system 
of  fine  capillary  tubes,  whose  openings  have  the  diameter 
of  a  natural  silk  fibre,  into  hot  water,  in  which  the  ether 
and  alcohol  evaporate,  leaving  a  fine  thread  capable  of  being 
spun.     It  possesses,  however,  great  inflammability. 

A  company  with  a  capital  of  6  million  francs  was  formed 
at  Besancon  to  work  Chardonnet's  process,  in  which  several 
improvements  were  made.  For  cotton,  is  substituted  the 
cheaper  wood-cellulose.  The  nitrocellulose,  after  its  solution 
in  ether  and  alcohol,  is  deuitrated  with  acetic  and  sulphuric 
acids  and  its  explosiveness  thus  removed. 

The  processes  of  de  Vivier  and  of  Lehner  very  closely 
resemble  that  of  Chardonnet.  De  Vivier  dissolves  nitro- 
cellulose in  glacial  acetic  acid,  with  the  addition  of  solutions 
of  fish  glue  in  gkeial  acetic  acid,  and  gutta-percha  in  CS 
Lehner  dissolve-  a  mixture  of  silk  waste  and  nitrocellulose 
in  ether  and  alcohol. 

Chardonnet's  artificial  silk  appears  in  commerce  as  a 
greyish-white,  lustrous  fibre,  similar  in  appearance  to 
boiled-off  natural  silk.  It  lacks  the  softne-s  and  the 
peculiar  crackling  feel  of  "boiled-off"  silk.  In  tenacity 
and  elasticity  it  comparea  unfavourably  with  the  natural 
product.  Experiments  with  fibres  of  similar  thickn 
gave  the  following  results  :  — 
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In  a  room  of  dry  artificial  silk  abs. 

in  two  boors  i'.  per  cent,  of  moisture  :  the  legal  amount 
for  ns  -k   is   i  i   J,- 1   cent.    'I  In-  gravity  ot 

:■!  is  about  I  ot.  higher  than  I  itural 

silk. 

In  dyeing  pi  the  differei  rery  marked.     On 

».oaking  with  water  the  artificial  -ilk  fibre  becomes  \ery 
w<-;ik  ;ir.'i  must  be  handled  with  the  greatest  care.  Soap 
solution*  do  not  ;  jore  >h-  fibre,  hut   free  alkalis 

Bcentrsted  alkaline 
liquids  extends  to  complete  solution  of  the  fibre.     Dilute 
bout  injuriou 
Dyeing  i-  accomplished  without  addition  of  soap  or 
the   number  of  dvestuffs  appl 


is  somewhat  limited;  the  most  suitable  are  the  basic  dyes, 
with  a  few  "direct  cotton"  colouring  matters.  Various 
shades  may  be  obtained  in  the  following  ways  :  — 

White. — Bleach  for  10  hours  with  phosphate  of  soda, 

rinse,  and  tint  slightly  with  Methyl  Violet  5  15. 
Light  Pink. — Rhodamine. 
Light  Blue.— Methylene  blue. 
Moss  Green. — Methylene  blue  and  Thioflavin. 
Straw  Yellow. — Thioflavin. 
Gold. — Chrysophenine. 
Nari/. — Methylene  blue  and  Methyl  violet. 
Scarlet. — Safranine  G  and  Phosphine. 

There  is  no  doubt  that  artificial  silk  can  be  produced 
more  cheaply  than  natural  silk,  and  can  replace  it  in  many 
branches  of  the  silk  industry. — R.  B.  B. 


The  Removal  of  Aniline-Ink  Spots  from    Text  He  Fabrics. 
Helbig.     Pharm.  Central-Halle,  N.F.  1894,  15,  G54. 

To  remove  aniline-ink  spots  from  lineo,  &c,  they  should 
be  moistened  with  a  strong  solution  of  potassium  perman- 
ganate. After  a  few  minutes  the  brown  stain  produced  by 
the  latter  may  be  destroyed  by  means  of  a  few  drops  of 
aqueous  sulphurous  acid. — H.  T.  P. 


Boiled-off  Liquor  from    the    Stripping    of  Raw    Silk. 
H.  Silbermann.     Farber  Zeit.  6,   1894  —  1895,  81. 

See  under  VI.,  page  270. 
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Improved  Process  and  Apparatus  for  the  Treatment  of 
Rhea  Grass  and  Similar  Fibres  for  Commercial  Pur- 
poses. H.  H.  Boyle,  London.  Eng.  Pat.  21,313, 
November  9,  1893. 

Tiik  fibres  are  passed  through  a  series  of  tanks  ami 
squeezing-rollers  in  such  a  way  that  the  whole  operation  is 
perfectly  continuous.  The  grass  is  carried  through  the 
tanks  between  two  rows  of  rods  attached  to  endless  chains, 
and  so  arranged  that  from  each  tank  the  material  is  passed 
on  between  rollers  to  the  travelling  rods  of  the  next  tank. 
The  various  operations  take  place  in  the  following  order  s 
— The  grass  is  boiled  in  caustic  soda  solution  and  subjected 
to  the  action  of  steam.  It  then  passes  through  three  Bets 
of  rollers,  each  travelling  at  a  higher  speed  than  the  last,  to 
hreak  and  loosen  the  hark  and  separate  the  fibres.  Then 
follows  a  series  of  tanks  containing,  in  the  order  mentioned, 
hydrochloric  acid,  caustic  soda  (here  the  fibre  is  boiU'i 
in  the  first  tank),  permanganate  of  potash,  hyposulphite  cf 
soda  and  hydrochloric  acid,  hydrochloric  acid,  hyposulphite 
of  soda.  From  this  last  tank  the  material  is  delivered  on 
to  an  endless  apron  and  thoroughly  washed  by  means  of  a 
douche,  after  which  it  passes  through  a  softening  bath  con- 
taining a  s()ilpv  liquid,  and  finally  between  three  sets  of 
rollers  similar  to  those  employed  near  the  beginning  of  the 
operation.  It  is  then  ready  lor  combing  or  other  treatment 
to  fit  it  for  commercial  uses. —  K    B.  B. 


Improvements  in  Treating  Tissues,  Fibre*,  Paper,  and  thi 
like.  A.  Zimmermann,  London.  From  J.  Holfert,  Berlin, 
Germany,     Eng.  Pat.  4097,  March  0,  1894. 

See  /,,„/,•,•  XIII.,  page  285, 


Improvement!  in  the  Process  if  ami  Machinery  or  Appa- 
ratus /or  Decorticating,  Preparing,  Twisting,  ami 
Winding  /'>o>  Fibre  <>r  other  Fibrous  Material.  (',.  A. 
Cannot,  London.     Bug,  Pal   5272,  March  18,  1894. 

\    special  combination  of  revolving  beatei      creens,  and 
A.d  cylinders  is  claimed  lor  the  purposes  of  decorti- 
cating, preparing,  carding,  twitting,  and  winding  the  fibrous 
material  refei red  to     -\v.  s. 
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Improvement*  in  Furnaces  for  Extracting  Potash  from  the 
Grease  contained  m  Sheep's  Wool.  Madame  B.  Bichard- 
Lagerie,  Roubaix,  France.     Bag.  Pat.   I3,i;77,  July  ic, 

1894. 

See  under  \'II.,  page  271. 


VI.-DTEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

The  Dyeing  of  Cotton  with  Substantive  Coal-Tar  Dyes  in 
Combination  with  (Jarmine  Colours.  C.  H.  Steinbeck. 
Farber  Zeit.  5,  382—384. 

A  number  of  dyes  have  recently  been  offered  to  cotton- 
dyers  under  the  names  "  Carmine  colours  "  and  "  Mode 
colours."  These  are  made  by  mixing  together  dyewood 
extracts  and  metallic  salts.  They  are  soluble  in  water,  and 
are  acid  metallic  salts  of  the  colour  acid.  Usually  they  also 
contain  glycerol  to  increase  the  solubility.  Light  shades 
can  be  dyed  on  cotton  without  mordant,  but  the  dye-bath  is 
not  exhausted  and  soon  becomes  so  acid  that  no  further 
amount  of  colour  can  be  withdrawn  from  it.  If  the  bath  is 
neutralised,  more  complete  exhaustion  is  possible,  but  there 
is  great  danger  of  superficial  precipitation  of  the  colour-lake 
on  to  the  fibre.  Darker  shades  can  be  dyed  on  tannin 
mordants,  but  these  shades  can  in  every  case  be  more 
cheaply  produced  by  coal-tar  dyes. 

The  direct  cotton  (benzidine,  &c.)  dyes  possess  the 
property  of  acting  as  mordants  for  these  colouring  matters. 
For  example,  if  cotton  be  dyed  with  chrysophenine  and  then 
topped  with  a  blue  "  carmine  "  dye  a  myrtle  shade  results, 
which  is  in  every  way  faster  than  either  of  the  dyes 
mentioned  would  be  if  used  alone. 

The  number  of  shades  to  be  obtained  with  carmine  colours 
is  very  limited;  no  light  pure  yellow,  red,  or  blue  is  known, 
and  these  shades  must  be  produced  by  direct  cotton  dyes. 
.But  a  number  of  tertiary  or  "  mode  "  colours,  such  as  "  Old 
rose,"  Light  olive,  &c,  can  be  best  obtained  by  such  a  com- 
bination as  that  described.  The  direct  dye  is  first  applied 
in  a  soap  and  soda  bath  at  80° — 90°  C,  and  then  topped 
with  carmine  colour  in  a  separate  bath.  Beautiful  shades 
of  brown,  grey,  drab,  and  olive  are  thus  obtained.  A 
further  variety  of  shades  results  by  bottoming  as  before 
with  a  direct  dye  and  topping  with  a  mixture  of  carmine 
colour  and  basic  coal-tar  dyestuff. — B.  B.  B. 


After -Treatment    of    Faranitr aniline   Bed    loith    Copper 
Sulphate.     C.  M.  Muller.     Farber  Zeit.  5,  334. 

The  effect  of  the  presence  of  copper  salts  in  the  direct 
development  of  Paranitraniline  red  on  the  fibre  has  been 
described  by  Caberti  and  Peco  (Farber  Zeit.  5,  333  ;  this 
Journal,  1894,  946).  It  may  be  added  that  copper  salts 
exercise  a  similar  influence  when  applied  to  the  dyed  fibre 
after  development  of  the  colour.  When  cotton  dyed  with 
Paranitraniline  red  is  boiled  for  15  minutes  in  a  solution 
containing  1  grm.  CuS04  per  litre,  a  full  chocolate-brown 
shade  results. — B.  B.  B. 


After- Treatment    of  Paranitraniline    Bed    with    Copper 
Salts.     H.  von  Xiederbausern.     Farber  Zeit.  6,  3. 

To  the  communication  of  C.  M.  Muller  on  this  subject  (see 
above)  the  author  adds  that  the  effect  of  the  copper  sulphate 
is  to  considerably^  increase  the  fastness  of  the  dyed  colour 
to  light  and  air.  A  pattern  so  treated  did  not  noticeably 
alter  in  shade  during  three  weeks'  exposure  to  bright  light, 
and  a  pattern  dyed  with  Kitrosamine  red  (B.A.S.F.),  and 
similarly  treated,  was  hardly  affected  by  two  months' 
exposure. — B.  B.  B. 


Dianisidine-naphthol  Blue.     M.  von  (iallois.     Barber  Zeit. 

5,  381—3*2. 

The  process  of  producing  insoluble  azo  dyes  directly  on 
the  cotton  fibre  is  finding  extended  application  in  dyeing 
and  printing,  but  up  to  the  present  it  has  been  impossible 
to  obtain  by  this  means  a  really  fast  and  useful  blue  colour. 
The  dye  produced  from  Tetrazosafranine  and  y3-naphthol  is 
a  fine  blue,  but  very  fugitive,  and  so  are  the  blues  hitherto 
obtained  by  combining  Teirazodianisidine  or  diphenetidine 
with  naphthol ;  they  possess  neither  brilliancy  nor  fastness. 
Blues  have  also  been  made  by  combining  teirazodianisidine 
with  certain  naphthol  sulphonic  acids.  These  latter  can 
be  increased  in  fastness  by  subsequent  treatment  of  the 
fibre  with  copper  sulphate,  but  even  with  this  the  colours 
leave  much  to  be  desired  in  the  way  of  fastness,  nor  do 
they  combine  well  with  other  insoluble  azo  dyes. 

The  Farbwerke  (vonn.  Meister,  Lucius,  and  Briining)  of 
llochst  a/Main,  have  applied  for  a  patent  for  the  produc- 
tion of  a  fast  blue  on  a  ground  of  naphthol,  and  this  blue 
(of  which  Heir  F.  Storck,  director  of  the  Prague-Schmich- 
ower  calico  manufactory,  is  the  inventor)  apr.ears  to  fulfil 
the  required  conditions. 

The  process  consists  in  combining  tetrazo  compounds  of 
dianisidine  or  diphenetidine  with  /3-naphthol  in  the  presence 
of  a  copper  salt,  and  of  suitable  compounds  of  fatty  acids. 
It  has  been  previously  noticed  that  copper  salts  have  the 
important  effect  on  combinations  of  diazo  compounds  with 
naphthol  of  increasing  the  fastness  of  the  azo  dye  produced  ; 
but  it  has  been  impossible  to  make  practical  use  of  this 
fact,  because  most  of  the  diazo  compounds  are  decomposed 
in  the  presence  of  metallic  salts.  However,  the  tetrazo 
compounds  of  dianisidine  and  diphenetidine  in  acid  solution 
withstand  this  decomposing  influence,  and  the  thickened 
printing  colour  mixed  with  a  copper  salt  can  be  preserved 
without  injury  for  a  whole  day,  especially  if  light  be 
excluded. 

If  the  tetrazo  compound  mixed  with  a  copper  salt  be 
allowed  to  act  on  fibre  impregnated  with  /3-naphthol  in  the 
presence  of  certain  fatty  acid  compounds,  there  results  a 
bright  blue  colour  of  great  fastness.  It  is  not  affected  by 
boiling  soap  solution,  and  in  resistance  to  light,  surpasses 
even  indigo  and  alizarin  blue.  It  is  rather  less  fast  to  acids 
(therefore  to  perspiration)  and  to  chlorine,  being  reddened 
by  the  latter ;  the  original  colour  is,  however,  restored  by 
a  passage  through  a  hot  copper  sulphate  solution.  Unlike 
the  other  insoluble  azo  dyes  it  is  unaffected  by  a  short 
steaming,  and  this  fact  may  be  made  use  of  in  com- 
bining it  with  other  colouring  matters.  For  example,  by 
addition  of  Alizarin  Yellow  G  G  to  the  tetrazo  compound 
containing  copper,  and  steaming  after  printing,  the  tone  of 
blue  may  be  made  more  greenish.  In  printing,  a  resist  for 
this  blue  may  consist  of  stannous  chloride  or  preferably  of 
sodium  or  potassium  sulphite. 

An  interesting  fact  is  that,  in  printing,  the  steel  "  doctor  " 
is  neither  attacked  nor. coated  with  copper  by  the  printing 
colour,  indicating  that  the  copper  is  present  in  the  tetrazo 
colour  in  organic  combination. — B.  B.  B. 


Metallic  Salts  as  Firing  Agents  for  Diamine  Colours. 
A.  Kertesz.  Farber  Zeit.  6,  1894—95,  65—66  and 
82—84. 

According  to  the  author,  colours  fixed  after  dyeing  on 
eotton  by  the  method  described  in  Ensr.  Pat.  15,326,1893 
(this  Journal,  1894,  883 — 884),  although  improved  in  their 
fastness  to  soap  and  washing,  yet  bleed  when  washed.  The 
author  gives  his  experience  with  various  diamine  colours, 
using  copper  sulphate,  "  fluorchrom,"  and  potassium 
bichromate  as  fixing:  aarents. 

Copper  Sulphate. — The  fibre,  after  dyeing  in  the  usual 
way  with  the  following  colours,  is  worked  in  a  bath  con- 
taining 3  •  5  per  cent,  copper  sulphate  (of  the  weight  of  the 
material)  according  to  the  depth  of  shade,  for  £ — t  hour 
at  the  boil  or  at  80°  C. 

Ic  the  case  of  pieces  this  treatment  may  be  carried  out 
in  a  Foulard  machine.     Cotton  dyed  with — 

Diamine  Brilliant  Blue  G. — A  new  colouring  matter 
derived  from  dianisidine,  gives,  when  treated  in  this  way,  a 
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somewhat  duller  shade,  hut  faster  to   washing  and  very  fast 
to  light. 

Diamine  Deep  Blacks  S  S  and  O  O.  —  The  fastness  to 
washing  and  soaping  is  excellent,  the  colours  not  bleeding 
on  to  white  cotton  even  by  repeated  washing.  The  shade, 
however,  becomes  browner. 

Diamine  Browns  M  and  B. — These  two  new  colouring 
matters,  said  to  be  the  fastest  to  light  of  all  direct  cotton 
dyestuffs  (browns),  become  faster  by  treatment  with  copper 
sulphate,  aud  the  fastness  to  washing  is  also  improved. 

Diamine  Orange  B,  and  Diamine  Broun  3  G,  also 
become  browner  in  shade,  but  are  improved  in  fastness  to 
light  and  washing. 

Diamine  Bronze  G  and  Diamine  Yellow  N.  —  The 
fastness  to  light  and  washing  is  greatly  improved ;  the 
shade  with  the  former  dyestuff  becomes  browner  and  with 
the  latter  duller  and  more  orange  in  tone. 

Thi-  treatment  with  copper  sulphate  differs  from  that  in 
use  with  the  benzoazurins,  inasmuch  as  in  the  case  of  the 
brown  and  black  colours  the  improvement  in  fastness  is 
probably  due  to  an  oxidation  of  the  colouring  matter. 

"  Fluorchrom  "  as  a  Fixing  Agent. — The  material,  after 
dyeing,  is  boiled  in  a  bath  containing  "  Fluorchrom " 
solution  for  |— 3  hour.  The  quantity  of  this  salt  varies 
with  the  depth  of  shade.  For  deep  colours  3  per  cent., 
and  for  lighter  shades  the  same  weight  of  "Fluorchrom" 
as  of  dyestuff  is  used.  The  "  after-chroming "  of  the 
following  dyestuffs  gave  satisfactory  results  : — 

Diamine  Fast  Red  F.— The  colour  becomes  faster  to 
washing  and  does  not  bleed  so  much,  but  the  fastness  to 
light  is  decreased. 

Diamine  Bronze  G. — The  fastness  to  washing  and 
soaping  is  greatly  improved,  and  the  colour  bleeds  only 
very  little  even  in  the  darker  shades. 

Diamine  Browns  M  and  B,  and  Diamine  Yellow  2V. — 
The.-e  colours  also  show  increase  in  fastness  to  washing. 

Potassium  Bichromate.  —  Cotton  is  dyed  with  the 
addition  of  common  salt  or  Glauber's  salts,  but  not  with 
sodium  carbonate,  to  the  dye  bath.  After  washing  it  is 
boiled  for  10 — 15  minutes  with  a  3 — i  per  cent,  solution  of 
potassium  bichromate. 

Favourable  results  were  obtained  by  this  treatment 
with — 

Diamine  Deep  Blacks  SS  and  O  (J. —  Cotton  dyed 
with  5 — 6  per  cent,  of  colouring  matter,  after  boiling 
] . j  minutes  with  4  percent,  of  bichromate,  yields  a  black  very 
fast  to  washing  and  soaping,  which  bleeds  very  little  ami 
is  fast  to  acid.  The  shades  obtained  from  the  mark  O  <  > 
are  not  so  good  as  those  from  tin-  other  dyestuff. 

Diamine  Browns  M  and  B. —  The  best  results  were 
obtained  by  a  mixture  of  2  per  cent  of  bichromate  and 
2  per  cent,  of  copper  sulphate. 

-iiini  bichromate  as  a  fixing  agent  for 
these  dyestuffs,  permits  of  their  nse  in  conjunction  with 
aniline  black  or  catechu.  For  the  former  the  use  of  1  pei 
cent.  Diamine  Deep  Illack  8  8  as  a  bottom  is  recommended, 
wh;  itechu  Diamine  Brown  M  or  I!,  with  or  without 

the  addition  of  Diamine  Deep  lilak  SS  orOO,  may  be 
added  to  the  bath  along  with  the  requisite  amount  of 
catechu  and  15  per  tent,  of  Glauber*!  ee  H.  Falke, 

rb.  Zeit.  5,  1893  94,849).    The  catechu  and  the  diamine 

colour  arc  then  fixed  With  a  mixture  of  copper  sulphate  and 

potassium  bichromate  in  a  separate  bath.— H.  I. 


the  mixture  does  not  become  too  hot.  The  liquid  after 
again  cooling  is  neutralised  by  the  addition  of  55  grins,  of 
magnesium  carbonate  and  filtered.  The  filtrate  may  be 
kept  for  some  time  without  change.  If  the  solution  be 
diluted  with  water  and  a  little  sodium  bicarbonate  be  added, 
then  on  boiling,  a  separation  of  flocks  of  chromium  hydrate 
occurs.     This  is  made  use  of  as  follows:  — 

The  goods  are  boiled  in  a  bath  containing  50 — 75  cc.  of 
the  mordant  solution  of  120°  B.,  per  litre  of  water  for  I — ',' 
hours,  and  after  washing,  are  dyed  in  the  usual  way. 

Very  good  results  were  obtained  with  Congo,  Diamine 
fast  red,  lienzo  brown  NBX,  Uenzoazurine  G,  aud  others. 

-H.I. 


Substantia  Cotton   Dt/e  tuffs  and  theit  Fa  tnest   to  Soap. 
I,u  gi  Caberti.     Farbt  t  Zeit.  6,  1894  95,  68—69. 

Thi    luthot  finds  that  the  fastness  to  soap  and  washing,  of 

containing  the  Oil  group  is  greatly  increased  if 

.•■  dyed  on  a  chrome  mordant. 

'I  hi-  mordanl  1-  made  by  dissolving  in   '.  litre  of  boiling 

1  u mi   bichromate,  and   adding  350 

(.'rrn-   nl  -iilphuric  acid  of  36    B.     After  cooling,  75  gnus,  ol 

gly<  •  B  an  gradually  added,  earo  being  taken  thai 


Improvement  of  Goods  Damaged  by  Bleedinv  of  the  Dye. 

P.  Giessler  (Cottbus).  Fiirber  Zeit.  6,  1894-95,  14.5. 
Mixed  goods  containing  yarns  dyed  with  Alizarin  blue, 
Anthracene  brown  W,  Alizarin  red,  aud  various  azo-dye- 
stuffs,  &c,  and  white  cotton  silk  or  wool,  are  often  injured 
by  the  "  bleeding  "  of  these  colours.  The  discolored  parts 
may  again  be  rendered  white  by  working  the  pieces  in  a 
dilute  solution  of  sodium  bisulphite  (10  litres  of  commercial 
bisulphite  in  1,000  litres  of  water)  at  35°  C,  and  then 
washing.  An  excess  of  sodium  bisulphite  must  be  avoided 
otherwise  injury  to  the  dyed  yarns  results. — II.  I. 


The  Dyeing  of  Hair  and  its  Vegetable  Substitutes.     M. 
Gaughofer.     Fiirber  Zeit.  6,  36—37. 

A  fkw  large  iron  pans  or  wooden  vats,  pitchforks,  rough 
willow  crates,  similar  to  those  used  for  acid  carboys,  and 
several  drying  frames,  complete  the  plant  necessary  for  the 
dyeing  of  hair.  The  dyed  goods  may  be  allowed  to  dry  in 
the  open  air,  but  if  kept  waiting  to  be  dried  by  reason  of 
unfavourable  weather,  they  should  be  covered  with  cloths 
to  protect  the  colour  from  light. 

The  great  demand  at  present  for  stuffing  materials  cannot 
be  met  by  the  supply  of  horsehair,  cattle-hair,  and 
bristles.  It  is  therefore  necessary-  to  seek  a  substitute  for 
these.  One  of  the  best  is  the  Pita  fibre,  also  known  as 
Mexican  fibre,  vegetable  horsehair,  &c,  consisting  of  the 
leaf-fibres  of  various  species  of  American  Aloe.  This  fibre 
very  closely  resembles  horsehair,  but  is  yellowish-white  in 
colour.  It  is  imported  from  South  America  in  bales  of 
90 — 250  kilos.  >io  previous  cleansing  is  required,  as  with 
horsehair,  and  the  dyeing  operation  is  therefore  simpler. 
Coal-tar  dyes  are  not  used.  The  only  colours  dyed  are 
black,  grey,  and  brown  It  is  generally  spun  after  dyeing, 
together  with  real  horsehair,  and  twisted  into  cords  10 — 12 
metre-  in  length.  These  are  subjected  to  the  action  of 
steam,  at  a  pressure  of  half  an  atmosphere,  aud  in  this 
process  if  the  dye  ho  not  fast  it  runs  into  the  horsehair, 
giving  to  the  mixture  a  soiled  and  uneven  appearance. 
After  steaming  it  is  well  dried. 

It  is  most  economical  in  dyeing  the  Pita  fibre  to  use  vats 
capable  of  holding  500  600  kilos,  of  material.  Some 
lie  thods  it'  dyeing  this  fibre  ore  as  follows  : — 

Math,  First  Minimi-  The  bath  is  filled  with  water 
which  is  heated  to  60  70  C.  and  the  dyestuffadded.  For 
loo  lb.  of  material  this  would  consist  of  If  lb.  solid  log- 
wood extract,  and  I  ill.  solid  fustic  extract.  When  the 
dye  is  dissolved,  eater  the  fibre,  boil  for  2'.  hours,  and  steep 
in  the  liquor  overnight.     The  nexl  day  lift  and  dry. 

Black,  Second  Method.-  Work  the  fibre  in  small  lots  at 
a  time,  first  in  a  bath  containing  lime,  then  in  »i  weak 
solution  of  ferrous  snip!, ate.  The  poor  greyish-black  thus 
obtained    is  topped  with    Mnall  amounts  of   logwood  and 

fUBtio,  and  then  saddened  with  ferrous  sulphate.  A  full 
black  which  d<  CS  not  rob  if  thus  produced. 

Grey, First  Method.—  Heat  the  bath  to  60°  7o'.  add 
2  1b.  sumach  (for  loo  lb.  goods)  and  enter  the  material. 
Allow  to  steep  overnight  and  then  work  the  fibre,  small 
portions  al  a  time,  in  a  very  weak  lukewarm  ferrous 
sulphate  bath  for  in  minutei ,     Allow  to  lie  for  2    -3  hours 

and  dry  without  washing. 
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Grey,  Second  Method.— Boil  2\  hours  in  a  )>;ith  con- 
taining about  ."!  iiitit s  p\  rohgnite  of  iron  for  100  lb.  of  goods. 
The  dye  vessel  is  provided  with  a  cover.  As  before,  allow, 
the  goods  to  lie  wet  for  a  few  hours  before  drying;. 

Light  Brown.— Steep  overnight  in  a  bath  containing 
\\  lb.  of  catechu,    '  lb.  oi   logwood  extract,  J  lb.  of  fustic 

extract,  and  Bj  OZ.  of  copper  Sulphate.  The  next  day  pass 
through  a  Strong  iron  bath,  and  then  through  a  hot 
bichromate  bath,  and  rinse. 

Dark  Brown. — The  dye-vessel  is  packed  tightly  with  the 
material,  and  a  solution  containing  logwood  extract,  fustic 
extract,  and  pyrolignite  of  iron  is  poured  upon  it.  The 
bath  is  filled  up  with  water,  covered,  and  boiled  for  two 
hours.  The  material  is  taken  out  and  allowed  to  lie  for 
some  time,  passed  through  a  bath  of  catechu  and  bichro- 
mate, washed,  and  dried. — K.  15   B. 


Boihd-off  Liquor  from  the  Stripping  of  Iiuw  Silk.    Henri 
Silbermann.     Farber   Zeit.  6,  1894—95,  81—82. 

The  soapy  liquor  employed  for  removing  the  silk  glue 
from  raw  silk  (stripping)  consists  of  undecomposed  soap, 
ammonia,  sericin,  the  sodium  compounds  of  sericin  and 
oxysericin,  and  finally  free  fatty  acid.  It  is  used  in  silk 
dyeing  as  a  levelling  agent  for  acid  coal-tar  colours,  and 
according  to  the  author  it  acts  by  forming  an  emulsion  in 
the  bath,  and  thus  by  hindering  the  motion  of  the  molecules 
of  the  colouring  matter,  prevents  the  too  rapid  dyeing  of  the 
goods,  the  free  fatty  acid  causing  the  shades  to  be  bright 
and  fresh.  The  dyer  can,  by  the  use  of  boiled-off  liquor, 
enter  the  silk  into  the  boiliDg  bath,  and  still  obtain  level 
shades. 

Various  substitutes  for  boiled-off  liquor  have  been  proposed, 
such  as: — Glue,  starch  paste,  gum  tragacanth,  &c.  The 
following  mixture  has  been  used  with  advantage  : — 1  kilo,  of 
Marseilles  soap  dissolved  in  40  litres  of  boiling  water  are 
added  to  250 — 300  grms.  of  glue  dissolved  in  10  litres  of 
water,  and  the  whole  heated  to  boiling,  130 — 150  cc.  of 
Provence  oil  are  gradually  run  in,  and  the  boiling  continued 
for  a  short  time. 

In  order  to  recover  the  fattyT  acids  from  the  waste  dye- 
bath  liquors,  they  are  treated  with  calcium  chloride  or  with 
lime  water,  the  fatty  acids  and  the  sericins  being  precipitated 
as  calcium  salts.  The  cake  which  separates  is  decomposed 
with  hydrochloric  acid,  and  the  fatty  acids  again  converted 
into  soap. 

Drevon  precipitates  the  fatt)r  acids  and  sericins  in  the 
waste  liquor  with  hydrochloric  acid,  and  collects  the 
former,  which  are  afterwards  purified. 

Gianolli  uses  an  acid  solution  of  ferrous  sulphate,  and 
treats  the  mixture  of  fatty  acids  and  iron  salts  in  a  lead 
autoclave  with  sulphuric  acid  (15  per  cent,  of  acid  at  15°  B. 
of  the  weight  of  the  air  dried  mass)  under  §— • f  atmosphere 
pressure.  The  fatty  acids  are  thus  obtained  in  a  state  of 
purity,  and  may  be  directly  made  into  soap.  (For  Taylor's 
process,  see  this  Journal,  1886,  378,  Eug.  Pat.  6331.)  ' 

—H.I. 


PATENTS. 


Improvements  in  or  relating  to  Bleaching,  Mordanting f 
Dyeing,  Steaming,  and  Analogous  Processes,  and  Appa- 
ratus "therefor.  H.  Lange,  Crefeld,  and  R.  Homberg, 
Falkenburg,  Germany.     Eng.  Pat.  6054, March  22,  1894. 

The  improvement  consists  in  a  method  of  bleaching,  dye- 
ing, &c,  the  warp  threads  while  on  the  warp-beam.  The 
beam  consists  of  a  hollow  metal  tube  with  perforated  sides, 
tapering  at  both  ends.  The  lower  end  can  he  fixed  in  an 
aperture  provided  in  the  vessel  in  which  the  warps  are  to  be 
treated.  The  top  is  closed  by  a  screw-plug  or  cap.  To 
prevent,  immediate  contact  of  the  warps  with  the  metal  beam, 
and  also  to  obviate  the  precipitation  of  any  sediment  or 
deposit   on  the  warp,  the  perforated  beam  is  covered  with 


layers    of   calico,   linen,  or  flannel ;  over  this  the  warp  is* 
beamed,  and  is  wrapped  round  with  a  similar  outer  covering. 

The  warp  beam  is  placed  vertically  in  the  vessel  destined 
to  receive  the  dye  or  other  liquid,  and  this  liquid  is  forced 
from  a  reservoir  by  means  of  a  pump  into  the  warp  beam, 
and  flows  through  the  perforations  and  the  warps  into  the 
surrounding  vessel.  When  the  level  of  liquid  in  this 
vessel  reaches  a  certain  height  the  pump  is  reversed,  and 
the  liquid  withdrawn  by  suction  through  the  warp  and  per- 
forations into  the  reservoir.  These  two  operations  are 
repeated  as  often  as  required. 

Steaming  is  effected  by  passing  steam  through  the  warps, 
or  by  placing  the  warp-beams  in  a  suitable  steaming- 
apparatus. 

After  drying  by  drawing  or  forcing  hot  air  through  the 
warp,  the  warp-beam  is  laid  directly  in  the  weaving  loom. 

— R.  B.  B. 


Improvements  in  Printing  Cotton  Goods.  W.  E.  Kay, 
Thornliebank,  and  The  Thornliohank  Company,  Lim., 
Glasgow.     Eng.  Pat.  6450,  March  31,  1894. 

The  object  of  the  improvements  is  the  production  of  printed 
fabrics  bearing  heads,  flowers,  &c,  at  intervals,  on  a 
groundwork  of  imitation  moire  antique,  watered,  or  shot 
fabric,  an  imitation  of  brocaded  or  embroidered  work  being 
thus  obtained.  The  moire  effect,  as  is  well  known,  is 
produced  by  printing  in  two  different  colours  with  two> 
rollers  engraved  with  lines  crossing  one  another  at  angles. 
Two  methods  may  be  employed  for  printing  the  flowers,  &c. 
on  such  a  groundwork,  so  that  the  design  is  quite  free  from 
the  lines  forming  the  ground  effect. 

First  Method. — One  roller  prints  its  share  of  the  ground 
lines  all  over  the  piece  in  undeveloped  aniline  black.  On 
this  ground  are  printed  the  flowers  in  resist  or  resist  and. 
colour.  The  ground  effect  is  completed  by  printing  the 
remainder  of  the  necessary  lines,  which  are  discontinued  at 
those  places  where  the  flowers,  &c.  are  printed ;  the  black 
is  then  developed. 

Second  Method. — The  fabric  is  prepared  with  undeveloped 
aniline  black  mixture,  the  flowers  and  the  lines  fitting  in 
with  them  are  printed  in  coloured  resists,  and  then  lines 
are  printed  all  over  in  white  resists.  These  lines  do  not 
show  where  they  pass  07er  the  coloured  portions,  but  in 
conjunction  with  the  coloured  lines  and  the  aniline  black, 
when  developed  they  produce  the  moire  or  other  special 
ground  effect.  The  white  lines  correspond  to  the  imprinted 
portions  of  the  fabric  in  the  former  case. — 11.  B.  B. 


Improvements   in    Dyeing  Machines.     L.  Weldon,  Mont- 
gomery, U.S.A.     Eng.  Pat.  25,128,  December  24,  1894. 

The  invention  is  one  applied  to  yarn-dyeing  or  drying- 
machines  of  the  class  provided  with  a  "  revoluble  frame  '* 
for  supporting  the  skeins  of  yarn,  the  object  being  to  provide 
more  simple  and  efficient  means  of  turning  the  cross-bars 
supporting  the  skeins,  and  'adjusting  the  bars  to  the  length 
of  the  skeins.  The  invention  consists  in  the  combination 
with  the  "  revoluble  frame  "  of  a  shaft,  a  gear-wheel  keyed 
thereto,  a  gear-wheel  loose  thereon,  a  gear-wheel  operating 
with  the  first  two  gear-wheels,  a  cam  carried  by  the  loose 
gear-wheel,  a  pawl  operated  by  the  cam,  and  a  ratchet- 
wheel  engaging  the  pawl  and  secured  to  a  "  revoluble " 
cross-bar  supporting  the  skeins.  Other  minor  combinations 
are  also  specified. — W.  S. 
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7H.-ACIDS.  ALKALIS,  AND  SALTS. 

A  Method  for  Determining  Calcium  Oxide  in   Quicklime. 

W.  E.   Stone  and  F.  C.  Scheuch.     Amer.  Chem.  J.  16, 
721.     ■ 

See  under  XXIII.,  page  304. 


PATENTS. 

A  New  Double  Salt  of  Sodium.     G.  S.  Johnson,  London. 
Eng.  Pat.*1442,  January  23,  1894. 

This  salt,  containing  two  molecules  of  sodium  sulphite  to  one 
of  sodium  carbonate,  and  twenty-one  of  water  of  crystallisa- 
tion, is  obtained  by  dissolving  7  parts  of  crystallised  sodium 
sulphite  and  4  parts  of  crystallised  sodium  carbonate  in 
12  parts  of  water,  and  evaporating  the  solution  by  boiling 
until  a  film  appears.  On  adding  a  crystal  of  the  previously 
prepared  double  salt  to  the  cooled  liquid,  the  new  salt 
crystallises  out.  The  same  salt  may  be  obtained  by  evapo- 
rating the  solution  of  the  constituent  salts  in  a  vacuum 
over  sulphuric  acid.  Instead  of  using  specially  prepared 
sodium  sulphite  in  forming  the  double  salt,  sulphur  dioxide 
gas  may  be  passed  into  solution  of  sodium  carbonate  in  the 
proportion  indicated  by  the  equation — 

3Na.2C03  +  2S02  +  21H20  =  (2Xa2S03Xa2C0321H20) 

+  2C02. 

Crystals  of  the  double  salt  are  not  oxidised  on  exposure 
to  air  at  the  ordinary  temperature,  but  gradually  become 
opaque  from  loss  of  water  ;  but  acicular  crystals,  obtained 
by  evaporating  the  solution  of  the  salt  at  60°  C,  are  perma- 
nent in  the  air.  The  crystals  lose  all  their  water  at  1 00  , 
and  if  heated  in  air  at  that  temperature  undergo  slight 
oxidation. — r    8 


Improved  Process  for  Effecting  the  Desulphurisation  of 
Sodic  Sulphate.  J.  Tedder,  Widnes.  Eng.  Pat.  2373, 
February  3,  1894. 

A  mixture  of  ')'>  parts  of  sodium  sulphate,  iu  combination 
with  100  parts  of  water,  and  4  9  parts  of  carbon,  is  calcined 
in  a  suitable  furnace.  The  product,  stated  to  consist  of 
sodium  sulphide  and  carbon,  is  treated  for  recovery  of  the 
-ulphur,  as  for  instance,  with  carbonic  acid,  according  to 
the  equation,  BjCOa  N14S  =  S.<(  <  )..  _  UJS.  The  resi- 
due is  ground  up  with  carbon  and  water,  and  heated  in  a 
Tbwaite  or  other  type  of  revolving  furnace,  *o  as  either  to 
volatilise  or  oxidiae  the  sulphur.  When  the  combustion  is 
of  an  oxidising  character,  the  reaction  is  represented  by — 

50  =  2Na  CO    -  2SO    +  2  HO. 
'  — T 


Improvements  in  lk<  "Manufacture  of  Ferrocyanide  of 
Potassium,  or  of  Sodium,  from  Sulpha  Cyanide. 
A.  E.  Hetherington,  Widnes,  and  I-..  K.  Muspratt, 
Liverpool.  •.  5880,  March  20,  1894. 

Iron  in  a  divided  state,  Mings,  borings,  scrap,  or 

iron,  is  ttrongly  heated  with  pitch  to  reduce  any 
oxide  that  may  be  present.  About  7o  to  so  parti  of  iron 
thus  treated  are  heated  with  from  20  to  fo  part*  of  pitch, 
and  100  part-  of  potassium  sulphocjanide  added  in  a  state 
of  fusion,     i  ire  i-  heated  to  from  700   to  800    I'. 

in  a  closed   retort  01    vessel  admitting  a  stirrer,  and  which 
may  be  connected  by  a  pipe  to  a  scrubber  for  recoverj  of 
1  phocyanide  that,  maj  be  volatilised  ;  or  instead  of  a 

linder  may  be  employed. 

When  the  reaction ii  complete,  the  mass,  containing  pota 

-iiim  ferrocyanid  ilphide,  ferrous   sulphide,   and  a 

little  snlphocyanide,  litcb,  i-   lixi- 

'I  he  filtered  solution  is  treated  with 

1  from 

the  mi  d,  by  crystalli  But  when  the 

•  d  to  obtain  sodium  ferrocyanide,  it  is  preferred 

rate  that  from  the  sulphide,  and  to  decompose  the 

ihide  aft'  The   pol  issium   01 


sodium  carbonate  occurring  as  a  by-product  in  the  process, 
containing  some  sulpho-  and  ferrocyanide,  may  be  usefully 
applied  in  the  manufacture  of  a  snlphocyanide,  by  double 
decomposition  with  calcium  sulphoeyanide. —  E.  S. 


Improvements  in  the  Manufacture  of  Cyanide  of  Sodium 
or  of  Potassium  from  their  Ferrocyanides.  A.  E.  Hether- 
ington and  F.  Hurler,  Widnes,  and  E.  K.  Muspratt, 
Liverpool.     Eng.  Fat.  5832,  March  20,  1894. 

A  sodium-lead  alloy  is  fused  in  an  iron  pot  under  a  small 
quantity  of  previously  formed  cyanide,  and  anhydrous 
ferrocyanide  (of  sodium  or  potassium)  is  added  iD  small 
portions.  "  For  every  100  parts  of  anhydrous  ferrocyanide 
to  be  converted  into  cyanide  there  should  be  employed,  so 
much  of  the  alloy  as  corresponds  to  at  least  13  parts  of 
metallic  sodium."  When  the  reaction  is  complete,  the 
mixture  consists  of  three  distinct  layers,  fused  lead, 
reduced  iron,  and  above,  the  fused  alkaline  cyanide,  which 
latter  is  easily  separated.  Sodium-lead  alloy  is  preferably 
used  in  the  process  ;  but  may  be  replaced  by  potassium-lead 
alloy.— E.  S. 


An  Improved  Compound  or  Mixture  for  Freezing  or 
Chilling.  K.  C.  Edmunds,  London.  Eng.  Pat.  6462, 
March  31,  1894. 
The  cooling  mixture  is  constituted  of  sodium  sulphate, 
A  lb. ;  ammonium  nitrate,  3  lb. ;  sodium  phosphate  and 
ammonium  sulphate,  1  lb.  each  ;  and  2  oz.  of  nitric  acid 
diluted  with  4  lb.  of  water,  or  approximately  these  propor- 
tions. The  compound  is  stated  to  be  well  suited  for  use  in 
the  apparatus  described  in  Eng.  Pat.  16,782,  1893,  by  the 
same  inventor,  besides  having  more  general  application. 

— E.  S. 


Improvements  in  Furnaces  for  Extracting  Potash  from 
the  Grease  contained  in  Sheep's  Wool.  Madame  E. 
Kichard-Lagerie,  Koubaix,  France.  Eng.  Pat.  13,677, 
July  16,  1894. 

The  furnace  may  have  one,  two,  or  more  storeys.  Each 
storey  is  provided  with  one  or  more  revolving  stirrers,  to 
prevent  losses  by  priming.  The  stirrers,  mounted  on  trans- 
verse shafts,  have  each  cross  arms  supporting  four  sheets  of 
wire  gauze,  which  during  revolution  in  a  direction  opposite 
to  the  draught,  periodically  dip  into  the  incoming  sheep's 
wool  grease,  which  is  thus  distributed  over  the  gauze  and 
exposed  to  the  heat  of  the  escaping  gases.  The  arch  of  the 
furnace  consists  of  ribbed  cast-iron  panels,  filled  with  clay 
between  the  ribs,  to  retain  heat  and  obstruct  outward 
radiation.  Airnuoiiiacal  and  offensive  products  are  con- 
densed and  collected  by  the  use  of  nozzles  fitted  into  the 
chimney  or  into  vertical  chambers  in  which  the  gases 
circulate,  through  which  a  condensing  liquid  is  injected. 
Or,  alternatively,  the  combustion  gases  may  be  collected  by 
a  fan,  and  forced  through  a  coke  column,  provided  with  an 
upper  injector  through  which  a  liquid  is  sprayed.  The  beds 
or  pans  on  the  same  level  or  storey,  communicate  1>\  a  special 
Channel,  and  the  incinerated  product  flows  from  the  lowest 
chamber  down  a  tier  of  firebrick  or  asbestos  steps,  which 
may  be  duplicated.  A  sloping  channel  or  culvert  runs 
around  tin-    furnace,  communicating    with    small    cisterns   in 

tin- ,walN,  to  receive  any  escaping  liquid,  and  take  it  to  a 

larger  cisteill  in  front  of  the  furnace,  to  be  thence  returned. 

'I  he  level  of  thi'  grease  in  the  concentrating  chambers  is 

kept   constant,    BO    that    the   stirrers   may   dip   about     t lis  of 

an    inch   below    the    surface  ;    this    is    accomplished    by 

means   of   an    automatic   feeder    operated    by    a    float    and 

valve  of    described   construction.     The   loner   Furnace    is 

t.d    from    the    upper   one    bj     ne-aiis    of    a  tube    fitted    with 
an    inverted     valve,    the    tube    being   provided    with    a    nil 

and  spring  arrangement,  whereby  the  valve  is  closed   when 
the  grease  in  the  lower  furnace  is  sufficiently  concentrated. 
A  three-storied  furnace  <»  preferably  employed,  fired  with 
•  ir  liquid  hydrocarbon,  — E.  s. 
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A  Process  of  and  Apparatus  for  Distilling  and  Condensing 

Nitric  Acid,  '/'<u-,  and  other  Liquids.     W.  B.  Maxfield, 

Leicester.     From  W.  Dieterle,  Feuerbach,  Dear  Stuttgart, 

iiiul  L.  Rohrmann,  Krauschwitz,  near  Mnskau,  Germany. 

Bng.  Pat.  14,520,  July  28,  1894. 

Win  n  a  mixture  of  saltpetre  with  sulphuric  acid,  in  suitable 

proportions,  is  heated,  even  at  so  low  a  temperature  as 

50    to  60  C.,  (he  hydro-acids  of  the  halogens  (particularly 


noticeable  when  tlie  nitre  contains  much  sodium  chloride) 
are  oxidised  with  liberation  of  the  halogens  ami  production 
of  ixides  of  nitrogen.  To  remove  these  by  action  of  a 
continuous  current  of  air  or  of  an  inert  gas  passed  into  the 
mixture  from  the  beginning  of  the  heating  to  the  termination 
of  the  process,  admits  of  obtaining  a  distillate  of  nitric  acid 
of  high  purity,  the  apparatus  shown  and  described  below 
being  used. 


Fig.  1. 


W77/////. 


Fig.  2. 


Air  or  inert  gas  is  forced  through  the  tube  B  into  the 
mixture  of  sulphuric  acid  and  nitre  contained  in  the  heated 
receptacle  A.  The  tube  d  passes  into  the  cooler,  from 
the  lower  coils  of  which  small  branch  inclined  pipes,  a, 
pass  into  the  large  tube  b,  shown  in  plan  in  Fig.  2.  This 
tube,  receiving  the  less  condensable  products  of  the  dis- 
tillation, terminates  in  a  suitable  reservoir,  provided  with  a 
siphon  cock  h ;  the  upper  part  of  the  tube  b  may  be  con- 
nected to  an  absorption  apparatus.  The  air  first  separated 
is  returned  to  the  still.  The  first  portions  of  the  distillate 
are  liable  to  be  coloured  and  have  a  chlorine  reaction  :  to 
obtain  these  portions  separately,  the  cock  g  is  at  first  kept 
closed,  while  the  cock  /  in  the  branch  pipe  is  open.  The 
action  of  these  cocks  is  reversed  when  the  pure  acid  comes 
over,  -which  then  enters  the  receiver  K.  The  acid  condensed 
in  the  pipe  b  is  stronger  than  that  entering  the  cooler,  and 
it  may  be  allowed  to  drip  continuously  from  the  siphon 
valve  h,  or  that  valve  may  be  closed  so  that  the  acid  may 
pass  through  the  lowest  pipe  a  of  the  last  coil  y  into  the 
receiver.  A  modified  form  of  the  apparatus  is  also  shown 
in  the  original  drawing.  The  cooler  may  be  made  of  glass 
or  metal,  and  "  is  suitable  for  all  kinds  of  distillation  in 
•which  corroding  gases  are  produced,  such  as,  for  instance, 
in  the  distillation  of  tar  or  the  like." — E.  S. 


Production  of  Hydrochloric  Acid  from  Chlorine,  and  of 
Hydrobromic  Acid  from  Bromine.  R.  O.  Lorenz, 
Gottingen,  Germany.  Eng.  Pat.  25,073,  December  24, 
1894. 

Chlorine,  produced  in  electrolytic  and  other  processes  as 
a  by-product  not  readily  made  commercially  available,  is 
collected  in  suitable  gas-holders,  to  be  taken  through  clay 
retorts,  charged  with  coke,  charcoal,  or  anthracite,  heated 


to   low  redness,   while  steam    is    simultaneously  forced  in 
The  reactions  are  represented  by  the  two  equations  : 

I. 
C  +  H20  +  Clo  =  2HC1  +  CO. 


II. 
2H,0  +  2CL 


4HC1  +  CO,. 


The  gaseous  mixture  of  hydrochloric  acid,  carbonic  oxide,  and 
carbonic  acid,  is  passed  into  suitable  apparatus  for  con- 
densing the  hydrochloric  acid  gas  in  water,  the  product 
being  described  as  pure.  Hydrobromic  acid  is  obtained 
from  bromine  in  like  manner. — E.  S. 


TOI.-GLASS,  POTTEET,  AND 
ENAMELS. 

Enamel  Glazing  on  Cooking  Utensils  with  Antimony  as  a 
Constituent.  Paul  Kaszper.  Dingler's  Polyt.  J.  294, 
187—188. 

For  some  time  past,  iron  cooking  utensils  with  an  enamel 
glazing  of  especial  brightness  have  been  in  the  market. 
The  author  has  investigated  the  composition  of  this  enamel 
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and  also  the  action  of  vinegar  upon  it. 
the  following  results  :  — 


The  analysis  gave 


SiO.,,39-80;   ALU,,  10 
P.:0,-  2-7:i  ;   CaO,  o  :i6; 


•04;  SnO,,  1'19;  Sb.,l).t,   14' 32  j 
K.O,   7   72;    Na.,0,  8  92  ;    1LO, 


(by'difEerence),  14*92;   100-00. 

On  boiling  8  •  9011  grms.  of  the  enamel  in  small  pieces  with 
250  cc.  of  strong  vinegar,  1  '61  per  cent,  was  dissolved,  and 
on  adding  HC1  and  HaS  to  the  solution,  an  unmistakeable 
precipitate  of  antimony  sulphide  was  obtained. 

For  the  purpose  of  comparison,  400  cc.  of  the  same 
vinegar  were  boiled  in  two  new  pots  of  equal  size,  one  of 
which  was  glazed  with  the  ordinary  tin  oxide  enamel,  and 
the  other  with  the  antimony  enamel.  In  the  case  of  the 
former,  0-3147  grin,  was  dissolved;  in  the  latter,  0-5036 
srm.  The  greater  amount  of  corrosion  in  the  antimony 
glazed  pot  was  also  perceptible,  and  as  in  the  first  experi- 
ment the  antimony  dissolved  could  be  readily  precipitated 
as  sulphide.  These  results  show  that  from  a  hygienic  point 
of  view  the  presence  of  such  large  quantities  of  antimony 
in  enamel  glazing  requires  the  most  serious  attention. 

— C.  A.  M. 


PATENTS. 


New  or  Improved  Apparatus  for  stirring  Enamel  Mixtures 
used  in  the  Manufacture  of  Enamelled  Metallic  Name 
Plates,  Wall  Plates,  and  other  like  Metallic  Plates,  and 
other  Enamelled  Metallic  Articles.  B.  Baugh,  Birming- 
ham.    Eng.  Pat.  7218,  April  11,  1894. 

The  apparatus  described,  consists  of  a  bowl  to  contain  the 
enamel  mixture  carried  at  the  upper  end  of  a  vertical  shaft, 
the  lower  end  of  which  is  driven  by  a  bevel  gearing  from 
a  horizontal  shaft,  motion  being  cut  off  and  communicated 
by  the  aid  of  a  clutch.  Stirrers  or  brushes  of  various 
design  depend  from  radial  fixed  arms  projecting  from  the 
working  bench  into  the  rotating  howl,  the  liquid  contents 
ei  which  are  thus  churned  up  by  its  motion  relative  to  these 
brushes.  The  advantages  claimed  are  that  the  mixture  is 
kept  uniform  by  this  method  of  agitation  and  that  on 
account  of  the  brushes  themselves  being  fixed,  relative  to 
the  working  bench,  access  to  the  contents  of  the  bowl  is  not 
impeded  by  the  process  of  agitation. — B.  B. 


The  Manufacture  of  a  New  Vitrified  Material.  La 
Societe*  Anonyme  des  Manufactures  des  Glaces  et  Pro- 
duits  Chimiques  de  St.  Gobain,  Chauny  et  Cirey  Paris, 
France.     Bog.    Pat.    22,834,    June     13,    1894.     Under 

International  Convention. 

A  vitkihei) material  to  which  the  name  "  opaline  lamina ," 
has  been  given,  is  made  from  silica  54  per  rent.,  baryta 
'■','.)  per  cent.,  and  Boda  7  per  cent.  It  is  gtati  '1  that  the 
material  can  be  made  into  plates  of  an]  required  dimensions, 
and  can  be  used  t'<>r  iill  purposes  to  which  glazed  tiles  are 
commonly  applied. — B.  15. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

on  the  Hardening  <>i    Mortar.    J.  A.  McPherson, 

J.  Arnrr.  M,em.  goc.  16,  783      786. 

i  common  belief  among  i.nil«lr  r-  thai  it  is  better  to 

mix   lime-mortai   *om<  dsj     previous  to   use  rather  than 

•  directly  after  mixing.     To  teal   this  belief,  samples 

rtar  were  taken  w  dayi  froi  p  irate 


heaps  of  large  si/.e  ;  briquettes  were  made  therefrom,  and, 
alter  an  interval  of  some  weeks,  were  broken  for  estimation 
of  tensile  strength  with  the  following  results  : — 


— 

Days  In  Heap 
after  Mixing. 

Days  exposed 
to  Air  as  a 
Briquette. 

Average  Breaking 

Stress  in  Lb. 
per  S<[.  In. 

Mortar  No.  1 

3 

50 

316 

it 

4 

10 

88'6 

t* 

6 

48 

3S1 

is 

7 

46 

39  3 

Mortar  No.  2 

4 

48 

36-0 

M 

5 

47 

38-0 

13 

6 

46 

41-2 

„ 

7 

45 

41-5 

The  amount  of  calcium  silicate  formed  was  found  to  be 
exceedingly  small,  even  after  long  intervals  of  time.  Thus, 
mortar  taken  from  the  Van  Reusselaer  mansion  at  Albany, 
built  about  1760,  and  some  from  a  very  ancient  tower  in  the 
Lahn  valley,  only  contained  0-34  per  cent,  of  calcium 
silicate. 

Hydraulic  mortar  tempered  with  sugar  solution  (half  a 
pound  of  sugar  to  one  gallon  of  water)  was  found  to  be 
stronger  than  the  same  mortar  tempered  with  water,  for  use 
in  air ;  but  if  used  for  sub-aqueous  work  no  advantage 
resulted.  The  same  mortar  was  tempered  with  bullock"s 
blood  diluted  with  one-third  its  volume  of  water.  The 
resulting  briquettes  set  somewhat  more  quickly,  and  showed 
a  considerable  increase  in  strength  both  in  air  and  water. 
The  following  results  were  obtained  :  — 

Average  strength  of  the  same  sample  of  hydraulic- 
mortar  :  — 

Pounds 
per  Sq..  In. 

1.  Tempered  with  water  alone 63'00 

2.  Tempered  with  sugar  solution,  and  exposed  to    G2'7o 

water  during  3s  days. 

3.  Tempered  with  sugar  solution,  and  exposed  to  air 

during  :>s  da\  s. 

4.  Tempered   with    diluted   blood,   and   exposed   to 

water  during  :57  days. 

5.  Tempered  with  diluted  blood,  and  exposed  to  air 

daring  37  days. 

— L. 


65-4 


68-3 


l!!'-S 


Test  for  Portland  Cement.     Eng.  and  Min.  J.  1895, 
59,  32. 

Michele's  test  for  Portland  cement  for  1H95  (  U.S.  America) 
is  as  follows: — Pats  one-eighth  of  an  inch  thick  in  water, 
absolutely  sound  at  seven  days;  tensile  strength,  400  lb,  per 
sq.  in.  at  seven  days;  fineness,  •">  per  cent,  residue  on  a 
50  sieve.  The  pat-,  tu  lie  gauged  on  glass  immersed  in  water 
immediately,  and  left  there  for  the  whole  period.  One  pat 
to  each  three  bricks.  The  test  bricks  to  be  gauged  by  a 
-killed  man,  with  a  minimum  quantity  of  water,  and  well 
rammed  into  moulds.  The  average  of  three  to  be  taken, 
which  -hall  represent  about  LOO  tons  or  less.  The  strain  to 
be  applied  as  quickly  as  possible.     The  Bieve  to  have  2,500 

holes  per    square    inch,  and  to   be   of   Wire  of  not  less    than 

0-007  of  an  inch — 84  B.W.G.— in  diameter,  shaking  to  be 
continued  for  li\e  minutes. — A.  \V. 


PATENTS. 

Manufacture  of  Asbestos,  Cements,  and  of  Coverings  or 
Moulded  Objects  made  therefrom.  A.  Kublewein,  Berlin, 
Germany.     Eng.  Pat.  1633,  March  5,  1804. 

YiiikiY   to  thirty-fire  pan-  of  asbestos,  half  of  whioh   is 

asbestine,"  60  to  '•'■>  parte  of  gypsum,  -'">  of  lime  powder, 

90  of  chalk,   L'o  of  crucible  or   flre-clay    powder,  SO   of 

graphite,  20  "f  coke  ashes,  may  lie  used  a-  the  constituents  of 
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a  iviiient  Baid  to  be  weather-proof  and  fireproof  and  capable 
of  application  to  general  structural  purposes.    A  similar 
mixture,  having  the  gypsum  replaced  by  cement,  may  be 
employed  where  the  load  to   be  carried  is  greater  than  can 
be   supported   by   the   eomposition  already   quoted.      The  j 
"asbestine"  appearing  in  the  prescription  given  above  is 
-aid  to  he  -'a  known  product  belonging  to  the  same  class  as  I 
asbestos  and  resembling  talc  in  appearance."    The   compo-   : 
-ition   may    be   Btiffened  bj    the   introduction  of  layers  of 
wire  netting  or  of  jute.  —  li.   B. 


An    Improved    Material  for   Paving   and  like  Purposes. 

C.    B.     Potter,    Newcastle-on-Tyne.      Eng.    Pat.    o  1 60, 

March  12,  1894. 
The  material  patented  consists  of  concrete  made  of  smali 
lump-  of  emery  stone  Bet  in  Portland  cement.  The  emery 
may  be  in  pieces  varying  from  half  an  inch  in  diameter 
down  to  a  powder,  and  is  mixed  with  Portland  cement  in 
the  proportion  of  three  parts  of  emery  to  two  of  cement. 
The  composition  prepared  in  this  way  is  used  to  face 
ordinary  concrete  slabs,  constituting  a  wearing  surface  for 
paving  flags,  steps,  man-hole  covers,  &c. — B.  B. 


X-  METALLURGY. 

Some  Recent  Contributions  to  our  Knowledge  of  Metallic 
Reducing  Agents.  11.  V.  Keller.  J.  Amer.  Chem.  Soc. 
16,  833— 8 14. 
An  account,  chiefly  of  the  researches  of  C.  Winkler  on 
the  reduction  of  oxides  by  magnesium,  and  of  Seubert  and 
Schmidt  on  the  action  of  magnesium  on  chlorides.  (See 
this  Journal,  1890,  737—738;  1892,39  and  849.)  That 
part  of  Winkler's  work  referred  to,  which  is  not  to  be 
found  in  the  above  references,  concerns  the  metals  of  the 
4th  group. 

Carbon. — Magnesium  ribbon,  when  moderately  heated  in 
a  current  of  carbon  dioxide,  does  not  take  fire,  but  is 
slowly  converted  at  its  surface  into  a  carbide,  carbon 
monoxide  being  formed  at  the  same  time.  On  raising  the 
temperature  to  full  redness,  the  metal  inflames,  and  con- 
tinues to  burn  with  a  dazzling  light,  the  products  being 
magnesia  and  carbon.  With  magnesium  powder,  carbon 
monoxide  is  formed  much  below  a  red  heat. 

Burning  magnesium  wire  is  extinguished  if  plunged  into 
carbon  monoxide  ;  but.  when  strongly  heated  in  a  current 
of  the  gas,  the  metai  emits  light,  and  a  grey  coating  of  a 
carbide  appears  on  the  surface. 

Silicon. — Silica  is  very  easily  reduced  by  magnesium, 
and,  as  L.  Gatterinanu  has  shown,  either  silicon  or  silicon- 
magnesium  can  be  obtained  by  varying  the  proportion  of 
magnesium.  Silicon  monoxide  could  not  be  obtained  by 
the  reduction  of  silica,  either  by  magnesium  or  silicon. 
Many  silicates  are  reduced  quite  as  easily  as  the  dioxide. 

Titanium. — Titanium  dioxide  was  not  reduced  to  metal; 
a  mixture  of  monoxide  and  a  titanium  spinel  were  the 
products  of  the  reaction. 

Zirconium. — This  element  is  obtained  by  heating  zirconia 
with  magnesium  to  a  high  temperature. 

Cerium. —  According  to  the  proportion  of  magnesium 
employed,  cither  cerium  or  Ce20(  was  obtained  from 
cerium  dioxide.  The  reduction  begins  at  a  moderate  red 
heat  and  is  accompanied  4>y  a  vivid  glow.  In  the  nascent 
state  cerium  absorbs  hydrogen  in  large  quantities.  This 
remarkable  fact  was  demonstrated  by  the  following  experi- 
ment :  — 

A  mixture  of  1  molecular  proportion  of  Ce02  and  2  of 
Mg  was  prepared,  and  20  grms.  of  it  were  placed  in  a  com 
bustion  tube,  through  which  a  current  of  dry  hydrogen  was 
passed,  at  a  gentle  heat,  to  expel  moisture.  The  further 
end  of  the  tube  was  then  closed,  stopping  the  current  of 
hydrogen,  and  the  temperature  quickly  raised  to  bright 
redness  ;  a   rapid  current   of  hydrogen   was  seen   to    enter 


the  tube  through  the  washing  bottles.  The  hydride  is 
brownish-red  in  colour,  without  action  on  water  at  ordinary 
temperatures,  but  liberates  hydrogen  upon  heating.  Hydro- 
chloric acid  dissolves  it  to  (e('l;!,  with  evolution  of  hydrogen. 
It  is  very  inflammable,  and  detonate-,  with  KCIO,,  KNO„ 
&e.  Analysis  points  to  the  formula  Cell2.  Carbon  and 
silicon  could  not  be  made  to  unite  with  hydrogen  under 
similar  circumstances,  but  zirconium  and  thorium  \ielded 
hydrides  similar  to  CeHs.  The  same  was  observed  with 
lanthanum,  and  this  led  Winkler  to  believe  that  this 
element  belongs  to  the  cerium  group ;  but  he  showed 
subsequently  that  yttrium  and  other  trivaleut  elements,  as 
well  as  barium,  strontium,  and  calcium,  can  unite  with 
hydrogen  (this  Journal,  1892,  39).— L.  A. 


Changes  in   Iron   and  Carbon  during    Tempering.     M.  G. 
Charpy.     Eng.  and  Miu.  J.  1894,  58,  512. 

A  series  of  experiments  has  led  the  author  to  the  con- 
clusion that  the  change  produced  in  iron  after  tempering  is 
an  allotropic  one  which  is  readily  characterised  by  the 
presence  or  the  absence  of  a  rectilinear  level  in  the  curve 
of  tension.  Furthermore  a  transformation  of  the  carbon  is 
produced,  indicated  by  the  diminished  colour  in  the  Kggertz 
colorimetric  test  with  tempered  steel,  as  compared  with  the 
same  metal  before  being  tempered.  This  failure  to  indicate 
all  the  carbon  in  tempered  steel  is  persistent  in  character, 
and  it  is  now  demonstrated  that  the  quantity  shown  bj-  the 
Eggertz  method  is  smaller  in  proportion  to  the  degree  of 
hardness  of  the  steel.  There  are  thus  two  clearly  defined 
transformations,  both  of  which  in  hard  steels  are  produced 
at  almost  identical  temperatures.  In  soft  steel  the  Eggertz 
method  is  uncertain,  but  an  indication  might  be  obtained 
by  comparing  the  results  of  various  processes  of  tempering 
on  the  same  steel. 

The  results  of  a  series  of  experiments  on  a  Martin  steel 
containing  0-71  per  cent,  of  carbon  showed  that  the  carbon 
suffered  no  change,  in  bars  heated  above  750°  C.  The  iron 
was  partially  transformed  in  some,  but  there  appeared  to  be 
no  connection  between  this  transformation  and  the  variation 
of  the  breaking  strain.  The  differences  in  the  resistance 
of  the  bar  are  probably  owing  to  the  modification  of  the 
mechanical  structure  in  the  grain  of  the  metal  which 
appeared  in  the  fracture.  In  ihese  steels,  tempered  after 
heating  at  a  temperature  above  740%  the  iron  an  I  the 
carbon  are  simultaneously  transformed,  but  the  iron  is 
completely  transformed  in  all  those  bars  which  have  a 
breaking  strain  higher  than  82  kiiogs.  The  proportion  of 
carbon  transformed,  diminishes  continuously,  while  the 
breaking  strain  rises  and  the  lengthening  decreases.  Hard 
tempering  only  appears  for  very  heavy  strains,  and  the  sole 
difference  between  these  and  the  light  strains  consists  in  a 
diminution  in  the  apparent  quantity  of  carbon  contained. 
The  tempering  products  are  therefore  a  transformation  of 
the  iron  indicated  by  the  traction  test  and  a  transformation 
of  the  carbon  shown  by  the  Eggertz  test.  The  former 
appears  to  have  only  a  very  slight  influence  on  the  breaking 
strain,  whilst  the  latter  seems  to  be  correlative  to  the 
increase  of  hardness. — A.  W. 


Crystallised  Hard  Compounds  in  Cement  Steel,  and  i)i 
Alloys  of  Iron  with  Chromium,  Tungsten,  and  Man- 
ganese. H.  Behrens  and  A.  E.  van  Linge.  Zeits.  Anal. 
Chem.  1894,  33,  513—533. 

1.  Haw  Cement  Steel. — The  steel  had  been  made  by 
cementation  from  Dannemora  iron,  and  contained  about 
0"  74  per  cent,  of  carbon.  It  broke  easily  and  the  fracture 
was  hackly,  with  here  and  there  a  bright  white  cubical 
formation.  Polishing  gave  evidence  of  the  presence  of  a 
harder  substance  distributed  in  crooked  lines,  which  were 
intensified  by  etching  or  on  colouring  by  heat.  On  treating 
with  fuming  hydrochloric  acid,  or  better  with  diluted  (1:4) 
sulphuric  acid,  hydrocarbons  were  evolved  during  the  first 
two  hours,  and  then  the  gas  acquired  a  garlic-like  (phos- 
phoretic)  odour.  An  insoluble  granular  residue,  after 
treatment  with  a  10  per  cent,  solution  of  sulphuric  acid  to 
extract  free  iron,  and  after  washing  away  a  little  graphite, 
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was  dried  ;  it  was  found  to  consist  of  coarse  clear-grey 
lustrous  particles,  resembling  powdered  spiegeleisen  ;  they 
were  a  little  harder  than  apatite,  but  softer  than  window 
glass  (hardness  therefore  =  5-2  -  5*3),  were  easily 
powdered  in  an  agate  mortar,  were  strongly  magnetic, 
and  under  the  microscope  appeared  as  bright  spangles 
and  rods  of  very  irregular  (non-crystalline)  form.  The 
yield  of  the  purified  powder  was  5  per  cent,  of  the 
original  sample.  Analysis  showed  it  to  contain  6-6  per 
cent,  of  carbon  ( =  Fe3C)  and  a  little  phosphorus.  The 
dissolved  portion  of  the  metal  must  therefore  have  contained 
0-4  percent,  of  carbon  ;  but  this  was  not  evenly  distributed. 
Careful  etching  to  1  mm.  depth,  showed  minute  cubical 
boundary  lines  within  the  larger  meshes,  which  vanished  on 
prolonged  treatment  with  acid  ;  and  the  inner  portions  of 
the  cubes  had  a  hardness  of  3 '  a — 3  ■  7,  about  equal  to  that 
of  a  steel  containing  0*  1 — 0'2  per  cent,  of  carbon. 

These  results  do  not  accord  writh  the  migration  theory  of 
the  carbon  atoms,  which  supposes  carbon  to  be  passed 
inwards  from  one  atom  of  iron  to  another ;  as  this  would 
lead  to  the  formation  of  an  outer  hard  sheath  with  a  soft 
core,  whereas  the  carbon  is  regularly  distributed  in  a  net- 
work of  hard  material  running  throughout  the  mass  and 
enclosing  soft  cubes  of  unaltered  iron.  Rather  acceptable  is 
Lament's  carbon  monoxide  dissociation  theory ;  for  the 
microscopic  structure  points  to  the  diffusion  of  carbon 
monoxide  into  minute  cracks,  due  perhaps  to  incomplete 
welding,  and  between  the  surfaces  of  the  crystals;  here  the 
formation  of  high-carbon  iron  compounds  may  lead  to  local 
fusion  at  the  copper-melting  temperature  of  the  cementation 
furnace,  which  would  favour  the  absorption  of  carbon  by 
the  mass.  Thus  carbon  penetrates  to  the  centre  of  the  bar, 
and  the  channels  by  which  it  was  introduced  are  more  or 
less  filled  by  the  irregular  plates  and  rods  of  the  once  fused 
hard  iron  compound,  whilst  the  original  crystals  of  soft  iron 
remain  embedded  within  the  cells  thus  formed.  The 
puddling  cinder  left  in  the  iron  would  also  fuse,  and  favour 
the  action.  A  little  graphitic  carbon  is  found,  and  there  are 
indications  that  phosphorus  concentrates  in  the  hard  carbide. 
The  hard  compound  appears,  but  is  not  yet  proved,  to  be 
crystalline,  as  by  analogy  with  manganiferous  and  phos- 
phuretic  white  iron,  and  with  Osmond's  Siemens-Martin 
(0*14  per  cent.  C.)  steel  (Comptes.  rend.,  April  1894),  it 
should  be. 

2.  Ffrro-Tunijslcn  and  Tungsten  Steel. — The  fracture  of 
ferro-tungsten  is  granular  or  made  up  of  small  plate-. 
Polished  surfaces  which  have  been  heated  or  etched  recall 
the  appearance  of  spiegeleisen.  Prolonged  attack  with 
fuming  hydrochloric  acid  gave  different  results  with  different 
samples.  A  granular  specimen  from  Biermann's  works 
gave  a  turbid,  almost  black,  solution  which  deposited  much 
carbon  on  standing,  and  a  fine  grained  nickel-like  metallic 
powder;  whilst  a  50  per  cent,  alloy  from  List's  works  give 
an  almost  clear,  light  brown  solution  containing  much 
tnngsten,  together  with  plates  and  threads  of  a  hardyellowish 
metal.  The  most  suitable  acid  was  found  to  be  dilate 
(1  -.4)  sulphuric  acid,  applied  cold  until  brisk  action  ceased, 
and  then  at  50°— 60  C.,  with  frequent  stirring.  Mm-li 
tungsten  passed  into  solution,  but  the  iron  in  the  dissolved 
portion  ranged  from  82  to  95  per  cent.  The  resulting 
crystals  were  separated  from  soluble  iron  alloys  by  a  5  per 
cent,  sulphuric  acid  solution,  and  from  carbon  by  washing. 
They  were  found  to  be  very  lustrous,  whitish,  con-magnetic 
crystal-,  many  of  them  being  most  perfect  octahedra.     They 

were  ju-t  hard    enough    to    SCTUtcb    felspar,  but   were-    much 

softer  than  quartz;  tbe  hardness  is  therefore 6 — C-:t,  whil-t 
thai  of  the  dissolved  grej  portion  was  4 '2— 4 '5.     Yet  they 

could    \x-    easily    crushed    to   a   bright   grey    powder.      The 

carbon  in  a  specially  well-crystallised  specimen  was  only 
0'M  pei  cent,  fin  aoothei  sample  0*68  percent.),  whilst  tbe 
ratio  of  iron  to  tungsten  agreed  with  tbe  formula  Fe«W.  A 
silky  fractured  tungsten  iteel  (  7  per  cent  \V),  when 
polished  and  heated,  showed  small  granules  (20  ft)  in  a  line 
twork.  Tbe  a  i  icture  of  a  hammered  1*7  percent 
tun.  I  hammered  bar  display  ed  small  octahedra,  whilst 

the  oi  'I  and  etched  exhibited  ■  confused  Del 

work  of  bruised  squares  and  rhombs,  the  crystals  appearing 
for  the  most  pari  to  have  been  powdered  by  the  bammet 

rolling. 


3.  Ferro- Chrome. — The  fracture  of  ferro-chrome  with 
12 — 20  per  cent,  of  chromium  resembles  white  iron,  and 
the  brilliant  white  radial  needles  may  attain  a  length  of 
15  ram.  and  a  thickness  of  1  mm.;  but  with  increasing 
chromium  they  become  shorter  and  thinner,  and  with  50  per 
cent,  alloys  the  fracture  is  felt-like  or  granular.  Heating 
polished  surfaces  to  a  blue  heat  developed  a  yellowish 
skeleton  of  hard  chromium  alloy  (hardness  far  above  6) 
enclosing  a  blue  softer  material  with  a  hardness  of  4*2. 
Sharp  angles  of  a  13  per  cent,  alloy  scratched  felspar  easily, 
whilst  those  of  the  50  per  cent,  compound  scratched  quartz. 
The  microscope  shows  that  the  soft  enclosed  material  is 
caught  into  and  interlaced  with  the  hard  crystals  in  such  a 
manner  that  it  quite  accounts  for  the  great  strength  of  the 
alloy. 

The  richer  ferro-chromes  offer  much  resistance  lo  acids, 
and  the  best  solution  for  rapid  etching  is  aqua  regia  (or 
strong  hydrochloric  acid)  mixed  with  a  little  potassium 
chlorate.  But  where  rapidity  may  be  subordinated  to 
excellence  of  results,  fuming  hydrochloric  acid  alone  should 
be  used  to  isolate  the  harder  crystals.  It  is  applied  cold, 
and  is  later  warmed  to  50° — 60°  C.  Much  chromium  passes 
into  solution,  imparting  a  green  colour  to  the  liquid.  The 
residue,  after  digestion  with  acid  until  all  visible  action  has 
ceased,  is  boiled  with  water,  then  stirred  well  in  a  solution 
of  sodium  boro-tungstate  (sp.  gr.  =  2-8)  to  separate  carbon, 
and  then  washed  many  times  with  boiling  water.  On  dry- 
ing, it  is  found  as  a  coarsish,  brownish-grey,  lustrous  powder, 
made  of  small  bars,  of  which  many  are  3 — 4  mm.,  and  a  few 
8 — 10  mm.  in  length,  with  a  hardness  of  7-5.  The  larger 
fragments  show  many  notches  and  furrows,  through  which 
they  break  easily.  The  powder,  unlike  the  raw  material  (even 
the"  50  per  cent,  sample),  is  not  attracted  by  a  powerful 
steel  magnet.  The  composition  of  the  powder  which  sepa- 
rated from  a  ferro-chrome  containing  13 '8  per  cent.  Cr, 
81  per  cent.  Fe,  and  5'5  per  cent.  C,  corresponded  to  the 
formula  Cr;Fe7C3,  and  may  be  regarded  as  Fe,C,  in  which 
irin  is  replaced  by  chromium  ;  the  yield  was  65*4  per  cent, 
of  the  original  sample.  A  50  per  cent,  ferro-chrome  gave  a 
residue  containing  65  per  cent.  Cr  and  10'4  per  cent.  C, 
agreeing  with  tbe  formula  Cr,FeC2,  in  which  the  increased 
carbon  percentage  may  be  correlated  with  the  high  tempe- 
rature necessary  to  the  production  of  the  forro  chrome. 
The  intense  hardness  of  the  material  is  owing  rather  to 
carbon  than  to  chromium,  for  there  is  much  chromium  in 
the  part  that  still  remains  soft;  but  chromium  appears  to 
facilitate  the  formation  of  the  carbide,  whose  characteristics, 
even  in  pure  carbon  steels,  are  great  hardness  and  chemical 
stability.  Chromium  thus  acts  as  a  precipitating  agent,  and 
is  able  in  this  way  to  increase  the  proportion  of  carbide  to 
an  extent  unequalled,  probably,  by  any  other  element. 

4.  Chrome  Steel. — The  fractures  of  chrome  steel  are 
almost  identical  with  those  of  carbon  steel.  The  etching  of 
polished  Burfaces  brings  out  markings  similar  to  those  in 
ferro-chrome,  but  on  a  smaller  scale.  The  magnetic  pro- 
perties, composition,  and  hardness  of  the  powder  separated 
by  acids  agree  well  with  that  ((  r.,I'e;( ',)  obtained  from  a 
13  per  cent,  ferro-chrome,  but  the  grains  are  finer,  and 
appear  to  consist  of  particles  of  the  original  rods  broken 
down  by  mechanical  working.  The  result  of  this  destructive 
action  constitutes  the  chief,  or  only,  class  distinction  between 
chromium  steel  and  the  lower  ferro-chromes.  The  harden- 
ing of  low-ohrome  steels  doubtles*  takes  place  throughout, 
but  with  steels  containing  more   than   7    per   cent.    Cr,  the 

hardness  and  stiffness  of  tbe  mass  is  due  to  tbe  separated 

carbide,  which  is  protected   from   fracture  by  encasement  in 
ofter  material ;  the    behaviour    of  the    remainder    of  the 

steel  is  immaterial 

Finally,  the  authors  give  a  short  account  of  the  methods 
of  analysis  adopted  ;  and  two  pages  arc  devoted  to  protests  : 
first,  against  tbe  growing  misapplication  of  tbe  word  steel  to 

alloyafjsueb  as  the  so-called  manganese  steel),  the  properties 
of  which  are  quite  distinct  fr those  of  true  carbon  steel  ; 

and     eCOndly,  against   tbe  /J  iron   hypothesis.       W     <i.  AI. 


•I7r, 
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M<ii/>it  sin    and    Sulphur   in     Wast-  I'urnace    S/iu/.       A.    D. 

Elbers.     Eng.  and  Mining  .).  1895,  59,  52. 

The  author  points  out  the  occasional  failure  of  certain  rules 

laid  down  in  reaped   to  the  behaviour  of  one  substance  in 

nlation  to  another  in  their  action  in  the  blast  furnace. 
Hence  the  necessity  of  tracing  the  origin  of  the  various 
reactions  from  a  common  starting  point,  which  he  docs  by 
accounting  for  the  ultimate  results  on  thermochemical 
principles.  He  has  previously  shown  that  the  higher  the 
specific  heat  of  the  slag,  the  hotter  is  the  furnace,  due  to 
the  greater  proportion  of  fuel  used.  Consequently,  the 
iron  becomes  more  highly  carburetted,  and  the  ferrous  and 
ferric  silicates  in  the  slag  more  thoroughly  reduced.  In 
order  to  explain  the  effect  which  the  relative  proportion  of 
the  magnesia  has  on  the  absorption  of  sulphur  a  similar 
line  of  argument  has  to  be  pursued,  but  with  this  difference, 
—the  elimination  of  remnants  of  combined  iron  depends  on 
the  ultimate  reactions  between  slag  and  metal,  whereas  the 
sulphur-absorbing  capacity  of  the  slag  depends  chiefly  on 
the  primary  reactions  of  the  flux. 

From  the  following  thermal  data  it  is  seen  that  the  sul- 
phur absorbing  capacity  of  a  slag  depends  chiefly  on  the 
sulphide-producing  capacity  of  the  lime: — 

Heat    required   for    the 

decomposition  of CaO  =  182  cal.,  of  MgO  —  146  cal. 

Heat    set    free    by    the 

formation  of CaS  =   92       „       MgS=79'6„ 

Difference 40  cal.  66-4cal 

It  is  also  known,  that  calcium  sulphide  is  much  more 
easily  produced  than  magnesium  sulphide  by  corresponding 
reactions  ;  that  ferrous  sulphide  and  lime  react  at  a  lower 
temperature  than  ferrous  sulphide  and  magnesia  ;  and  that 
lime  takes  up  more  sulphur  from  the  furnace  gases  when 
the  temperature  is  high.  Consequently,  if  a  highly  mag- 
nesian  slag  absorbs  so  much,  or  more,  of  sulphur  as  a  slag  of 
the  same  silicate  constitution  does  which  is  low  in  magnesia, 
the  reasons  must  be  (1)  that  the  quantity  of  lime  contained 
in  the  burden  is  sufficient  to  absorb  nearly  all  of  the  sul- 
phur, and  (2)  that  the  sulphur-absorbing  or  -combining 
capacity  of  the  lime  is  brought  to  its  highest  pitch  by  the 
high  furnace  temperature,  which  the  high  specific  heat  of 
the  highly  magnesian  slag  renders  necessary.  To  express 
it  in  another  way  : — The  furnace  works  hotter  with  the 
same  amount  of  fuel  wheu  the  burden  is  rich  in  magnesia, 
and  corresponding!}-  poor  in  lime,  than  when  these  con- 
ditions are  reversed,  because  a  smaller  quantity  of  flux  is 
required  for  making  the  same  grade  of  silicate  when  the 
proportion  of  magnesia  is  high. 

As  the  specific  heat  of  alumina  is  lower  than  that  of 
magnesia  and  higher  than  that  of  lime,  it  might  be  inferred 
that  it  takes  an  intermediate  position  with  regard  to  its  effect 
on  the  absorption  of  sulphur  ;  this  it  does  so  far  as  the 
influence  of  its  specific  heat  has  anj7  bearing  on  the  point. 
But  the  falumina  of  the  slag  comes  from  the  ore,  and  is  not 
therefore  a  constituent  of  the  flux  added  to  the  charge.  A 
slag  containing  high  percentages  of  alumina  and  magnesia 
is  inefficient  in  absorbing  sulphur,  as  it  is  deficient  in  the 
sulphur-absorbing  constituent  lime,  and  this  last-named 
substance  therefore  should  be  added  in  sufficient  quantity  to 
form  a  sub-silicate  slag  of  an  oxygen  ratio  off  to  1.  Hence 
the  rule  to  keep  the  alumina  of  sub-silicate  slags  low  when 
the  flux  is  high  in  magnesia.  As  regards  the  influence  of 
magnesia  on  the  absorption  of  sulphur,  it  would  be  correct 
to  say  that  it  assists  the  action  under  all  conditions,  pro- 
vided always  that  the  quantity  of  lime  that  goes  with  the 
magnesia  is  sufficient  to  take  up  the  greater  portion  of  the 
sulphur. — A.  YV. 


its  gas  before  casting ;  and  while  pouring,  the  stream  should 
he  kept  continuous  and  central,  care  being  taken  to  avoid 
its  falling  too  quickly  BO  as  to  make  large  runners.  If  the 
metal  be  subject  to  considerable  contraction,  the  ingot 
mould  must  be  protected  from  too  rapid  cooling  ;  and  if 
depression-  be  produced  by  suction,  hot  metal  must  be 
immediately  poured  in  to  fill  them.  If  these  precautions 
be  observed,  the  following  results  may  reasonably  be 
expected,  viz.: — Suppression  of  the  use  of  silico-carburetted 
iron  and  a  diminution  in  that  of  ferro-mangauese,  aluminium 
playing  the  same  part  as  the  former  under  better  conditions, 
and  restricting  that  of  the  latter  to  the  elimination  of 
sulphur  ;  in  making  nickel  steel,  great  homogeneity  of  the 
product,  aluminium  acting  violently  on  the  steel  and  nickel 
bath,  and  greatly  facilitating  a  union  which  is  not  otherwise 
easy;  in  making  iron  nnd  steel  castings  generally,  leaving 
out  of  the  question  "  red  shear  iron  "  (fer  metis),  in  which 
aluminium  plays  an  important  part,  the  obtainment  of 
castings  very  clean,  very  compact,  and  standing  as  well  hot 
as  cold ;  dense  brass  castings,  easy  to  work  with  the 
hammer  and  having  an  electric  conductivity  more  than 
double  that  of  ordinary  castings;  and  lastly,  in  working 
nickel,  all  the  advantages  of  refining  with  magnesium,  but 
obtained  more  economically. — A.  W. 


Use  of  Aluminium   in    Refining  Metals.     M.  J.    Faucan. 
Eng.  and  Mining  J.  1895,  59,  57. 

Ix  concluding  a  communication  on  the  above  subject  to  the 
Liege  section  of  the  Association  des  Ingenieurs  de  Liege, 
the  author  states  that  : — The  use  of  aluminium  as  a  refining 
agent  does  not  dispense  with  the  usual  precautions,  it  being 
still  necessary  to  allow  the  metal  to  ccol  properly  and  give  off 


Chemical  Behaviour  and  Use  of  Aluminium.     ~E.  Donath. 
Dingler's  Polyt.  J.  1895,  295,  18—21. 

The  action  of  distilled,  of  filtered  river,  and  of  spring  water, 
upon  carefully  cleaned  strips  of  aluminium  sheet,  are  first 
described.  The  strips  were  boiled  for  48  hours  in  beakers 
in  contact  with  the  water  under  test.  In  the  case  of 
distilled  water,  the  surface  of  the  metal  remained  bright 
excepting  where  it  had  been  more  or  less  exposed  to  the  air, 
and  here  it  was  covered  with  a  faint  veil  of  white  deposit,  and 
was  slightly  deadened  ;  but  the  strip  had  only  lost  fi  mgrms. 
on  8  "3832  grms.  The  addition  of  merely  a  few  cc.  of  pure 
but  weak  hydrogen  peroxide  solution  to  the  distilled  water, 
caused  an  immediate  deadening  and  darkening  of  the  metal, 
and  the  water  became  visibly  turbid  from  the  presence  of 
a  light  precipitate  of  alumina.  The  production  of  hydrogen 
peroxide  by  the  combined  action  of  air  and  water  upon 
aluminium,  described  by  Mylius  and  Rose  (as  by  their 
analogous  joint  action  upon  zinc,  quoted  by  Traube  in  this 
Journal,  1890,  213),  would  account  for  the  slight  attack 
above  described  ;  so  that  the  action  of  pure  water  upon 
dense  aluminium  may  be  regarded  as  nil.  But  the  filtered 
river  water,  and  less  markedly  the  spring  water,  soon 
caused  a  visible  corrosion,  accompanied  by  the  production 
of  rough  dark  grey,  black,  or  brown  patches,  with  here  and 
there  a  white  deposit,  and  of  whitish  flocks  in  the  water  ; 
the  plates  immersed  in  the  waters  lost,  respectively,  0-0667 
grm.  on  7-2531  grms.  and  0-0361  grm.  on  7 "54 15  grms. 
Experiments  with  the  filtered  water,  repeated  at  different 
seasons  of  the  year,  always  gave  similar  results;  but  the 
intensity  of  action  varied,  the  brown  and  grey  patches 
predominating  in  spring,  when  the  water  contained  most 
nitrates,  and  the  white  being  most  in  evidence  in  summer, 
when  nitrates  and  nitiites  were  practically  absent.  Experi- 
ments were  next  made  to  determine  which  ingredients  of 
the  water  produced  the  corrosive  action.  Alkaline  chlorides 
and  sulphates  are  generally  said  to  have  no  action,  and  the 
same  has  been  proved  by  Xeumaun-Wenden  for  carbonic 
acid  and  bicarbonates.  A  nearly  saturated  solution  of 
calcium  sulphate  showed  no  corrosion,  but  of  solutions 
containing  0-3  grm.  of  magnesium  sulphate,  and  0-26  grm. 
of  the  chloride  per  litre,  respectively,  the  former  showed  a 
just  perceptible  alteration,  the  latter  a  distinct  and  uniform 
corrosion  of  the  aluminium  surface,  but  without  brown  or 
grey  patches,  and  \\  ithout  the  formation  of  a  precipitate  in 
the  solution.  But  solutions  containing  as  little  as0"01  grm. 
per  litre  respectively  of  potassium  and  ammonium  nitrate, 
and  of  potassium  nitrite,  produced  a  strong  alteration 
analogous  to  that  given  byr  the  natural  waters.  The 
influence  of  the  organic  constituents  of  the  water  could  not 
well  be  observed,  because  they  could  not  be  separated  from 
the  accompanying  metallic  elements,  and  being  of  very 
variable  (and  largely  of  unknown)  constitution,  they  could 
not  be  imitated  artificially.     But  excluding  the  action  of 
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organic  matter,  it  would  seem  from  the  above  experiment 
that  the  effect  upon  similar  aluminium  plates  of  boilinp 
with  various  samples  of  water  for  equal  periods,  may  give 
a  fair  general  indication  of  the  comparative  hygienic 
characters  of  the  waters  examined.  There  would  seem  to  be 
no  objection  to  the  use  of  aluminium  for  cooking  utensils, 
for  even  when  the  highest  degree  of  corrosion  has  been 
attained,  but  little  alumina  and  iron  pass  into  the  solution  ; 
the  dark-coloured  patches  being  due  to  the  formation  of 
insoluble  compounds  of  carbon,  silicon,  and  iron,  which  are 
always  present  in  commercial  aluminium. 

Aluminium  is  also  recommended  for  use  in  the  packing 
or  treatment  of  fats  or  fatty  acids.  Experiments  similar  to 
those  made  with  water  -bowed  that  exposure  for  three  days 
at  60°  C.  in  contact  with  either  rancid  butter,  palm  oil,  or 
raw  oleic  or  stearic  acid  produced  no  effect  upon  the 
aluminium  strips,  even  where  they  were  exposed  to  the 
air.  The  immunity  of  so  electro-positive  a  metal  may  be 
ascribed  to  the  feebly  basic  character  of  its  oxide. 

Lastly,  melted  anhydrous  phenol  failed  to  produce  any 
perceptible  corrosion  of  the  aluminium,  even  after  a  CO  hours' 
contact,  whilst  a  10  per  cent,  aqueous  solution  of  carbolic 
acid,  after  a  like  period  of  action  at  a  boiling  temperature, 
produced  yellowi-h  patches  upon  the  metal,  and  caused  a 
loss  of  0*0051  gnn.  on  7 '9501  grms.,  which  was  doubtless 
due  to  the  combined  action  of  air  and  water,  afterwards 
assisted  by  the  acid-like  action  of  the  phenol.  Aluminium 
is  therefore  especially  suited  to  the  manufacture  of  con- 
de  nser  worms  and  packiDg  vessels  for  purs  carbolic  acid. 
—  W.  G.  M. 

(Condensation  of  Gases,  and  the  Direct  Extraction  of  Zinc 
in  the  Blast  Furnace.  W.  Hempel.  Berg.  n.  HSttenm. 
Zeit.  1893,  Xos.  41  and  42. 

Tut;  direct  smelting  of  merchantable  zinc  in  the  blast 
furnace  has  never  been  practically  successful,  and  the 
author's  experiments  serve  to  confirm  past  experience. 
But  the  bla :t  furnace  may  yet  be  usefully  applied  in  the 
treatment  of  zinc-bearing  ores.  Zinc  condensed  from  the 
gases  of  -uch  a  furnace  is  always  in  the  form  of  du-t, 
probably  from  two  canses  :  fir-t,  a  part  of  the  zinc  vapour 
is  oxidised  by  the  carbon  dioxide  which  must  always  be 
present  in  the  pa-  ;  arid  secondly,  a  vapour  which  is  mixed 
with  more  than  a  certain  proportion  of  diluent  pas  will  only 
condense  into  finely-divided  particles,  which  are  with 
difficulty  united  into  one  continuous  mass.  It  is  for  this 
latter  reason  that  tin-  fir-t  portion  that  comes  over  in  the 
ordinary  zinc-distillation  process,  is  always  in  the  form  of 
zinc  du-t.  It  wa-  found  possible,  however,  to  ensure  the 
production  of  a  dust  containing  80  per  cent,  of  zinc  and  of 
waste    gase-,    after   condensation,    free     from     metal  ;    the 

.ration    was     assisted    by   centrifugal    a;tion.      Blast- 
furnace  experiments  with  zinc-bearing  lead  and  silver  ore-, 
and  on  ore  consisting  of  zinc  blende  and  py  rite-  (after  a  care 
ful  roasting  in  which  the  wasl  of  the   blast  furnace 

could  be  utilised)  showed  thai  the  iron  could  be  obtained 
fluid,  as  a   white    iron,  and   the    zinc,  tarrying  most   of   the 

'  r  and  had,  could  be  condi  used  from  the  fans 
is  the   form   of  dust.     This  dust,  after  consolidation   by 
pre  distilled  in  the  usual  way,  but  without  admix- 

ture of  coal,  a  farther  quantity  of  the  f'urnae.  ing  used 

the  heating  agent,     Jre    absence  of  reduction  reactions 
and  of  theil  ,  the  distillation  muffle,  permit* 

tfce  use  of  a lowei  temperature,  and  leads  to  a  higher  yield 
of  zinc.     I»  i    found  thai  two  the  zinc  i^  recovi  red 

in  a  state  of  sufficient  purity  foi  the  market  without  further 
refining,  and  a  mixt  ft  in  the  inutile  containing  zinc 

oxide,  lead,  and   -ilvir.      !.]•  ■  trol\  tic    refining   of    the  win- 

■   ma]  be    economically  practised,  the  use  of  a 
ible  anode  minimising  the  electro-motive  force  required. 

— W.  (,.  M. 

Varied    Behaviour   ami    Structure  of  Metallic    Tin 
precipitated  from  different  Solutions  ,•  and  the  Produc- 
tion of  Put  •    I        I  / .      < ,     I  (  hem.  Zcit. 
..  18,  l»04  —1905. 
Tin                d  and   physical  properties   of  precipitated   tin 

rj   with  th<  mode    of    production,   n    fact  which  Is    of   con 


siderahle  importance  in  the  arts,  as,  for  example,  in  the 
manufacture  of  so  called  silver  paper.  From  a  1  per  cent. 
aqueous  solution  of  stannous  or  stannic  chloride,  with  or 
without  the  addition  of  hydrochloric  acid,  sheet  zinc  thiows 
down  a  fine  grey-black  precipitate  of  tin,  which,  after  wash- 
ing and  drying,  forms  a  powder  that  gives  no  coherent  film 
when  rubbed  on  papt  r  with  the  aid  of  a  glass  rod.  It  is  in 
a  readily  oxidisable  condition  whether  wet  or  dry,  and  is 
mixed  with  black  stannous  oxide  (Villon,  Chem.  Zeit.  Rep. 
1888,  12,  319)  ;  under  the  microscope  it  appears  to  consist 
for  the  most  part  of  minute  comma-shaped  grains,  which 
precipitated  from  acidified  solutions,  are  somewhat  larger, 
brighter,  and  denser  than  from  normal  solutions.  Hut  the 
properties  of  the  precipitates  obtained  from  alkaline  liquids 
are  quite  different.  Potassium  hydroxide  throws  down  a 
white  precipitate,  becoming  first  grey  and  then  black  as  the 
reagent  is  added  in  excess,  from  strong  solutions  of  stannous 
chloride,  and  the  precipitate  finally  consists  for  the  most 
part  of  black  stannous  oxide.  Hut  with  a  dilute  (1  :  20) 
solution  of  the  stannous  chloride,  an  excess  of  potash  (or, 
less  satisfactorily,  of  soda)  gives  a  colourless  solution, 
becoming  slightly  brown  on  warming ;  but  as  the  liquid 
becomes  concentrated,  a  grey  mass  of  intermixed  potassium 
stannate,  stannous  hydroxide,  and  finely-divided  metallic  tin 
separates  out.  The  tin  may  be  separated  from  this  by 
washing  as  a  very  finely-divided  bright  grey  powder,  which 
does  not  oxidise  either  in  moist  or  dry  air;  but  the  yield  is 
very  small.  The  size  of  the  grains  is  in  inverse  proportion 
to  the  rapidity  of  precipitation ;  and  the  addition  of  potas- 
sium cyanide  hastens  the  precipitation  of  a  denser  form  of 
tin.  The  crystals  are  always  ueedie-  or  comb-shaped.  Hut 
the  process  :anuot  be  used  for  the  commercial  preparation 
of  tin  powder.  Coarser  non-oxidisable  crystals  are  obtained 
by  treating  the  potash  solution,  containing  a  slight  excess 
of  alkali,  with  zinc  dust  (not  with  zinc  sheet),  but  they 
always  contain  some  zinc.  P^xceedingly  minute  clear-grey, 
unoxidisable  crystals  of  needle,  comma,  or  fern  shape,  are 
obtained  by  immersing  aluminium  plate  in  a  similar  solutiou 
(19  grms.  SuCl2,  40u  cc.  H20,  and  100  gnu.  KOH  solution 
of  l-33  sp.gr.).  Hy  increasing  the  proportion  of  caustic 
potash  to  at  least  50  per  cent,  above  that  which  is  present 
in  the  alkaline  solution  of  stannous  oxide,  zinc  sheet  will 
precipitate  the  tin,  which  at  first  coats  the  zinc  and 
prevents  further  action,  but  increases  iu  rate  of  deposition 
and  decreases  in  size  of  grain,  as  the  proportion  of  alkali  is 
increased.  Thus,  a  solution  of  10  grms.  of  tin  salt  iu 
100  grms.  of  water,  mixed  with  20  grms.  of  potassium 
hydroxide,  gives  no  deposit  on  sheet  zinc  ;  with  23  grms.  it 
coats  the  zinc  ;  and  with  L'.")  grms.  or  more  of  alkali  the  tin 
forms  a  dark-grey  slime,  which  is  brighter  when  30  grms. 
of  potash  are  present.  The  tin  is  always  non-oxidisahle  in 
drj  or  moist  air.  but  the  crystals  are  iu  plates  when  deposited 
from  strong  solutions,  or  in  needles,  feathers,  or  combs,  if 
from  dilute  solutions.  With  the  addition  of  potassium 
CJ  mide  the  crystals  are  equally  pood,  but  very  finely  divided  ; 

but  in  either  case  they  break  up  to  a  very  fine  powder  on 

washing  with  water.  l'ola-sium  or  sodium  stannate  in 
alkaline  solution  gives  dark  grey  granules  with  /inc.  slowly 

with  -beet  anl  rapidly  with  dust,     To  prepare  the  finest 

white  onoxidised  and  non-oxidisahle  tin  powder,  400  gnus, 
of  stannous  chloride  may  he  dissolved  in  6  litres  of  water, 
and, poured  -lowly,  with  Stirring,  into  a  mixture  of  G  litres 
of  water  with  I  litres  id'  caustic  potash  or  soda  solution 
(1*88  -p.  gr.)  containing  60  grms.  of  pure  potassium 
cyanide.     Zinc    plate  i-  placed  in  the  mixture  for  .')  to  lo 

minutes,  the  shine  Washed  off  with  water,  and  the  precipi- 
tation continued  until  tin  cease-  to  come  down,  when  more 
tin-salt  and  alkali  may  be  added.  The  tin  i-  washed  well, 
dried,  and  sifted.    -  W.  <  ■•  M 


l    l\,  able   Explanation  of    Kernel  Roasting  ("Copper 
Ores"').     B.M.Howe.    Eng.  and  Mining  J.   is<i.-,,  59, 

mi. 

Ths concentration  of  the  copper  in  the  centre  of  a  piece 

of  cupriferous  pyrites  during  the  process  <>l  kernel  roasting 

[plained  by  the  author  a-  follows  : — As  the  temperature 

reachl       the    point    of   ignition    of   the    113  rile-  the    iron  and 

sulphur  of  the  outer  fayei   are   first    oxidised.     The  iron 
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with  its  stronger  affinity  for  oxygen,  oxidises  in  preference 
to  the  copper,  in  accordance  with  the  well  known  preferential 

oxidation  of  iron  in  the  smelting  of  the  mixed  sulphides, 
with  the  production  of  iron  oxide  and  copper  sulpiride. 
Bach  particle  of  iron  sulphide  in  oxidising  forms  a  solid 
infusible  porous  particle  of  iron  oxide  in  its  place,  and  thus 
the  outer  envelope  of  the  lump  is  transformed  into  an 
incipient  "forest"  of  this  substance  with  layers  of  sulphide 
enriched  in  Copper  within  it.  This  enriched  sulphide 
becomes  al  the  existing  temperature,  sufficiently  fluid  cr 
plastic  to  obey  the  laws  of  surface  tension  or  capillarity, 
which  cause  it  to  adhere  by  preference  to  the  solid  mass  of 
the  undecomposed  pyrites  within,  and  consequently  to 
retreat  from  the  porous  envelope  of  infusible  oxide.  This 
is  the  first  step  of  progress  of  the  copper  towards  the 
centre,  and  its  further  retreat  is  simply  a  continuation  of 
the  process.  The  surface  adhesion  which  causes  the  layer 
of  plastic  sulphide  to  retreat  ever  so  little,  would  continue 
to  cause  it  to  further  retreat  as  layer  after  layer  of  the  ore 
became  oxidised,  the  kernel  of  sulphide  becoming  continu- 
ously richer  in  copper. 

The  conditions  for  kernel-roasting  must  he  favourable, 
and  the  most  important  seem  to  be  the  proper  temperature 
and  the  freedom  of  the  ore  from  gangue.  That  the  latter 
-should  prevent  the  travelling  of  the  copper  is  mechanically 
obvious,  whilst  the  necessity  of  a  suitable  temperature 
would  agree  with  the  foregoing  explanation,  inasmuch  as 
it  must  be  sufficiently  high  to  render  the  supposed  layer  of 
sulphide  plastic,  and  yet  not  high  enough  to  cause  the 
whole  to  melt  and  matt  together,  and  thus  to  stop  the 
roasting. — A.  W. 

How  to    Use  Plumbago   Crucibles.      J.  A.  Walker.     Eng. 
and  Mining  J.  1895,  59,  127. 

Crucibles  now  receive  greater  punishment  than  heretofore 
on  account  of  the  improved  furnaces,  with  better  draughts 
and  higher  temperatures,  which  are  used,  as  a  result  of  the 
necessity  for  quick  working.  The  author  suggests  that 
new  pots,  after  annealing  in  the  usual  way,  should  always 
be  used  when  the  fires  are  started  in  the  morning  for  the 
first  heat,  and  never  used  for  the  first  time  when  the 
furnace  is  in  full  work  and  at  its  highest  temperature.  A 
new  pot  in  a  hot  fire  is  almost  sure  to  "  fly  "  or  "  scalp," 
whereas  an  old  pot,  that  has  had  its  second,  third,  or 
fourth  heat,  rarely  suffers  in  this  way.  Consequently,  a 
supply  of  both  new  and  old  pots  should  always  be  kept  in 
readiness.  A  plumbago  crucible  contains  ingredients 
which,  on  gradual  heating,  ooze  out  and  melt  on  the  sides 
of  the  crucible,  forming  a  vitreous  protecting  coat.  Once 
this  action  lias  taken  place  the  crucible  will  never  "  fly  "  or 
"  scalp  "  if  placed  in  the  hottest  fire. — A.  W. 


Volumetric  Determination  of  Phosphorus  in  Steel. 
W.  A.  Noyes  and  E.  D.  Frohman.  J.  Amer.  Chem.  Soc. 
1894,  16,  553. 

See  under  XXIII.,  page  302. 


Accuracy  of  the    Commercial  Assay  for    Silver.      F.   P. 
Dewey.     J.  Amer.  Chem.  Soc.  1894,  16,  505. 

See  under  XXIII.,  page  301. 


Analysis  of  Lead  Glance  and  Argentiferous  Lead  with  the 
Aid  of  Hydriodic  Acid.  W.  Hampe.  Chem.  Zeit. 
1894,  18,  1899. 

See  under  XXIII.,  page  304. 


Determination  of  Copper  ;  and  the  Determination  of 
Antimony  in  Antimonial  Pyrites.  T.  C.  Cloud  and 
G.  J.  liogers.  Australasian  Assoc,  for  the  Advancement 
of  Science,  1893. 

See  under  XXIII.,  pa$re  303. 


The  Analysis  of  American  Refined  Copper.     II.  1-'.  Keller. 
J.  Amer.  Chem.  Soc.  16,  785. 
See  under  XXIII.,  page  803. 


Iodide  Assay  for  Copper.     E.  I).  Peters.    Kng.  and  Mining 
J.  1895,  59,  124. 

See  under  XXIII.,  page  804. 


Tin'     Action    of    Fatty    Lubricating     Oils     on     Metals. 
E.  Donath.    Dingler's  I'olyt.  J.  294,  186. 

.See  under  XII.,  page  28:3. 


PATENTS. 

An  Improved  Furnace  fur  Treating  Ingots,  Blooms,  or 
Billets  of  Iron  or  Steel.  W.  D.  Allen,  Sheffield.  Eng. 
Pat.  5379,  March  14,  1894. 

The  improved  furnace  is  for  the  purpose  of  keeping  hot 
and  equalising  the  temperature  of  ingots,  blooms,  or  billets. 
The  latter  are  supported  on  pipes  or  hollow  bars,  through 
which  water  is  caused  to  flow,  these  hollow  supports  being 
arranged  longitudinally  in  the  furnace,  so  that  the  ingots, 
&c,  as  they  slide  or  travel  along  upon  the  pipes  or  bars, 
will  be  caused  to  present  continually  fresh  portions  of  their 
surfaces  to  them.  —  W.  S. 


An  Improved  Composition  of  Metals.    P.  Inch,  Washington, 
U.S.A.     Eng.  Pat.  22,415,  November  20,  1894. 

One  pound  of  zinc  is  melted,  into  it  is  poured  "  2*2143  lb." 
of  melted  tin,  and  to  the  mixture  is  added  half  an  ounce 
of  sal  ammoniac.  If  aluminium  is  to  he  added,  one  penny- 
weight of  this  metal  is  then  mixed  in.  The  alloy  can  be 
cast,  drawn,  or  rolled,  with  facility,  and  is  recommended 
principally  for  ship-sheathing  either  as  sheets  or  by  coating 
the  metal  plates  of  the  ship  by  dipping  them  into  the  molten 
composition  before  they  are  put  into  position.  Water,  and 
especially  salt  water,  is  said  to  cause  a  slight  exfoliation 
or  decomposition  which  prevents  fouling  of  any  sort.  The 
alloy  also  possesses  the  property  of  taking  ink  l.ke  the 
limestone  used  in  photolithography,  and  is  recommended 
for  this  purpose.     It  likewise  can  be  used  as  a  solder. 

—A.  W. 

Improvements  relating  to  the  Manufacture  of  Ferro-Zinc 
Alloys  with  or  without  other  Metals.  M.  M.  Marcus  and 
G.  Buffier,  both  of  Brunoy,  and  E.  Marcellot  and 
G.  Dardespinue,  both  of  Paris.  Eng.  Pat,  24,535,  Decem- 
ber 17,  1894. 

The  object  of  this  patent  is  a  new  alloy  which  is  termed 
"  Ferro-zinc."  Iron  chips,  shavings,  &c,  are  first  cleaned 
by  submersion  for  24  hours  in  a  cold  alkaline  bath  con- 
sisting of  a  mixture  of  ammonium  carbonate,  caustic  soda, 
and  potash.  They  are  afterwards  drained  and  mixed  with 
sawdust  or  other  carbonaceous  material  and  heated  to  a 
white  heat  in  any  suitable  fnrnace  or  crucible.  The  zinc  is 
then  added  in  the  solid  state  and  the  temperature  main- 
tained with  the  exclusion  of  air  until  it  melts  and  alloys 
with  the  iron.  The  quantities  to  be  taken  are  equal,  but  the 
two  metals  "  seem  to  combine  in  different  proportions." 

Ferro-zinc  can  be  alloyed  with  other  metals  forming 
alloys,  to  which  is  given  the  general  name  "  bronzium." 
Thus  ''  yellow  bronzium "  is  50  per  cent,  of  copper  and 
50  per  cent,  of  ferro-zinc,  and  "  white  bronzium  "  is  50  per 
cent,  of  ferro-zinc,  35  per  cent,  of  copper,  and  15  per  cent, 
of  nickel.  Ferro-zinc  is  stated  to  be  also  useful  in  deoxi- 
dising molten  steel,  and  as  a  substitute  for  zinc  alone  in  the 
manufacture  of  terne  plate. — A.  W. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The  Electrolytic  Reduction  of  Copper  bu  Hopf iter's  Process. 
E.  Jensch.     Cbem.  Zeit.  1894,  18,  19U6— 1907. 

The  Hopfner  process  was  used  at  Schwarzenberg  from 
August  1891  to  March  1892,  and  in  the  Giessen  and 
Weidenau  works.  It  was  applied  both  to  rich  ores  and 
mattes,  and  to  the  cupriferous  pyrites  from  the  Sulitjelma 
mines  in  Northern  Norway,  in  which  the  copper  percentage 
ranged  from  9-5  to  12-25,  and  that  of  iron  from  34*5  to 
32 •  6.  The  ore  was  very  finely  crushed,  so  that  85  per 
cent,  of  the  sample  passed  through  a  No.  200,  and  96  per 
cent,  passed  a  No.  100  sieve  ;  but  some  little  trouble  was 
caused  by  the  blocking  of  the  meshes  by  the  fine  powder. 
The  leaching  -was  effected  by  means  of  a  solution  of  cupric 
chloride  in  calcium  chloride,  which  latter  (instead  of  brine) 
becomes  the  solvent  of  the  resulting  cuprous  chloride,  the 
mixture  being  placed  in  revolving  wooden  drums  of  900  to 
6,600  litres  capacity.  The  drums  caused  considerable 
difficulty  by  leakage,  which  began  when  the  temperature  of 
the  liquid  was  raised  by  the  admission  of  steam  to  hasten 
the  reaction,  and  increased  with  the  rise  of  temperature  and 
the  growing  percentage  of -cuprous  chloride  ;  yet  for  obvious 
reasons  lead  and  iron  vessels  could  not  be  used.  "With  the 
rich  materials  three  or  four  extractions  sufficed,  but  with  the 
Sulitjelma  ore,  although  the  first  extraction  removed  half  of 
the  copper,  even  10  or  12  lcachings  failed  to  extract  the 
whole  of  the  remainder,  partly  on  account  of  the  large 
percentage  of  iron  present,  partly  owing  to  the  increasing 
dilution  of  the  liquid.  At  the  temperature  of  the  reaction, 
magnetic  pyrites  reacts  with  cupric  chloride,  giving  equiva- 
lents of  ferrous  chloride,  cuprous  chloride,  iron  bisulphide, 
and  sulphur,  while  the  resulting  ferrous  chloride  reacts 
with  another  quantity  of  cupric  chloride  to  give  ferric  and 
cuprous  chlorides  ;  and  iron  pyrites  reacts  directly  with 
cupric  chloride  to  give  ferrous  and  cuprous  chlorides  and 
sulphur.  For  this  reason  an  excess  of  cupric  chloride 
must  be  used  in  the  leaching  solution.  The  slimes  were 
filter-pressed  at  a  temperature  of  40c  to  50°  C.  in  order  to 
avoid  the  retention  of  copper  by  them.  The  anodes  were  of 
paraffined  carbon,  the  cathodes  thin  copper  plates,  experi- 
ments with  coppered  a  cathodes  having  proved 
unsuccessful.  The  veil-known  difficulties  with  the  parch- 
ment paper,  and  short-circuiting  by  detached  copper 
fragment-,  were  met  with.  ((  ompare  this  Journal,  1894, 
817.)— W.  G.  M. 


PATENTS. 


Improvement!  in  or  relating  to  Electrodes  for  Secondary 
M.    Wuillot,   Brussels,   Belgium.     Eng.  Pat. 
1909,  January  29,  L894. 

THE  inventor  sets  forth  the  advantages  of  "  forming"   lead 
id  an  alkaline  batho.y.,  ammoniaca!  solation)  " 
by  electrolysis,  instead  of  in  acid-.     By  this  mean*  he  gets 
rid  o  and  the  like,  of  lead.    "This  substi- 

tution having  the  effect  of  greatly  accelerating  the  formation 
>fthe  Plant.'  electrode  ,  and  of  entirely  preventing  their 
rapid  disintegration  when  they  are  made  after  the  Fanre 
type."  The  specific  chemical  constitution  of  this  alkaline 
hath  is  not  given.  It  appears  to  be  simply  ammonia  in 
solution,  but  do  proportions  are  indicated.  Certain  by- 
prodncti  mmonia,  are  formed  in  the  proci 

—J.  C.  B. 


Improvements  in  Eleclrolytical  Decomposing  Apparatus. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat.  2806,  February  8, 
1894. 

Accobding  to  this  improvement,  the  electrodes  are  cm- 
bedded  in  molten  asphalt  or  any  other  suitable  insulating 
substance,  and  are  arranged  horizontally  so  as  to  form  the 
bottom  of  the  electrolytic  vessel,  space  being  left  between 
them  in  which  may  be  inserted,  if  necessary,  a  partition  oi 
porous  or  non-porous  conducting  material.  They  are  so 
arranged  thai  only  the  first  and  last  plates  have  metallic 
connection  with  the  source  of  electricity,  the  current 
entering  the  first  electrode,  passing  thence  through  the 
electrolyte,  over  the  insulating  partition  into  the  next  plate, 
through  it,  under  the  next  partition  into  the  electrolyte 
again,  and  so  on,  alternately  under  and  over  the  insulating 
partitions  to  the  other  electrode.  The  electrodes  are 
preferably  carbon,  and  to  obviate  excessive  wear,  are 
surrounded  with  a  layer  of  finely-powdered  and  coarsely- 
powdered  carbon  according  to  Eng.  Pat.  9346  of  1892  (this 
Journal,  1892,  755).  Bleaching  liquor  may  be  prepared  in 
a  tank  made  as  above  if  the  chlorine  evolved  in  the  decom- 
position of  sodic  chloride  is  compelled,  by  means  of  an 
inclined  plate  of  glass,  to  become  dissolved  in  the  sodic 
hydrate  formed  at  the  cathode,  or  the  gas  evolved  may  be 
collected  by  suitable  means. — G.  H.  R. 


Dry  or  Semi-Dry  Galvanic  Element.     T.  Blackhurst,  Lon- 
don.    Eng.  Pat.  3725,  February  21,  1894. 

The  battery  is  of  the  Leclauche  type,  the  excitant  being  a 
saturated  solution  of  ammonium  chloride  and  sea-salt.  This 
solution  is  divided  into  two  parts  ;  to  one  portion  is  added 
starch  and  china  clay,  and  to  the  other  gelatin  and  wood 
pulp,  the  whole  being  then  mixed  together  to  form  a  putty- 
like mass.— G.  H.  R. 


Improvements    in    and    relating    to     Secondary    Batteries. 
I  >.  March,  London.     Eng.  Fat.  4724,  March  6,  1894. 

The  improvement  consists  in  a  plate  having  for  its  basis  a 
perforated  sheet  of  lead,  corrugated  in  such  a  manner  that 
perforations  occur  at  the  crests  and  troughs  of  the  corruga- 
tion*, with  or  without  perforations  in  the  sides  of  the  cor- 
rugations. This  sheet  is  secured  in  a  frame  of  lead  or  lead 
alloy,  preferably  by  fusion,  and  the  frame  is  then  filled 
with  lend  oxide  or  other  suitable  material,  so  as  to 
entirely  enclose  the  plate.  The  frames  of  the  negative 
plates  are  provided  with  feet  pierced  with  holes,  and  the 
lugs  for  both  plates  are  pierced  also.  They  are  further 
provided  with  tenons  which  fit  mortice -holes  in  the  con- 
necting straps.  The  plates  are  held  together  by  ebonite 
bolts  and  nuts  in  such  a  manner  that  the  positive  plates  pass 
through  the  lugs  of  the  negative  ones. — G.  II.  R. 


Improvements  in  the  Production  of  Ozone,  and  in  Appa- 
ratus therefor.  A.  Bchneller,  Leyden,  and  w.  .1.  Wis-.-, 
Haarlem,  Holland.     Eng.  Pat.  5656,  March  17,  1894. 

Accobdikg  to  this  invention,  the  discharge  is  kept  silent 
by  means  of  a  resistance  inserted  between  the  transform*  n 

and  one  or  both  of  the  discharge  surfaces,  which  latter  are 
perforated  sheets  of  metal,  or  woven  wile  or  wires  placed 
parallel  0T  crosswise,  without  the  intervention    of  any  gla 

or  dielectric  between  them. — G.  II.  B. 


Improvement    relating  to  the  Manufacture  of  Lead  Salts. 
II.    N     Lake,    London,     from    .1.    U.   Tibbits,    Hoosac, 

Pat,  Z06O,  .Fit, nary  80,  IH'jl. 
See  under  XIII.,  page. 


Veto  or  Improved  Process  and  Apparatus  for  the  Electro- 
lytic Decomposition  of  Common  Salt.    C.  Smith,  London. 
From  G.  Jorgensen,  Bergen,   Norway.     Eng     Pat.    ''721 
March  19,  1894. 

Arr.'.i! \ i is  of  U  shape  is  shown  in  which  to  decompi 

diura  chloride    solation.     The  eleotrodes  are   i  laced   in 

the    limbs,   extending    to  the   bottom.      A    | •<■'<•  1 1     pol  or 

partition  separates  the  anode.      ii  i    proposed  to  purify  the 

ilting  from  thi  flrsl  operation  by  subsequent 
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electrolytic  treatment  according  to  the  following  method*, 
tin  6bject  being  to  free  it  from  original  electrolyte  and  other 
products  : — 

l.  l',\  filling  the  anode  room  of  the  second  or  subsequent 

v;it  with  a  strong  solution  of  common  salt,  and  the  cathode 

, of  the   same   rat  with  the  electrolysed  solution  from 

the  cathode  room  of  the  first  vat. 

■j.  By  filling  the  anode  room  of  the  second  or  subsequent 
vat  with  the  electrolysed  solution  from  the  cathode  room  of 
the  tirst  vat,  and  the  cathode  room  of  the  second  vat  with 
water,  to  which,  in  order  to  further  the  process,  a  little 
caustic  soda  ma\  he  added  and  the  water  kept  warm. 

:t.  By  filling  the  whole  of  the  second  or  subsequent  vat 
with  the  electrolysed  solution  from  the  cathode  room  of  the 
tirst  vat. 

I.   By  using  in  any  of  the  anode  rooms  strong  solution  of 

common  salt  and  in  the  cathode  rooms  pure  water,  to  which, 

1-  ia  process  2,  a  little   caustic  soda  may  be  added  and  the 

water  kept  boiling;  the  solutions  are  then  electrolysed  in 

the  ordinary  way. — J.  C.  E. 


Improvements  in  and  Apparatus  for  the  Production  of 
Alloys  of  Sodium  or  Potassium  with  Lead.  A.  E.  Hether- 
iii^ton  and  F.  Hurler,  Widnes,  and  E.  K.  Muspratt, 
Liverpool.     Eng.  Pat.  5831,  March  20,  1894. 

ErstD  sodium  or  potassium  hydrate  is  electrolysed,  using 
molten  lead  as  a  cathode  and  iron  as  an  anode. 

The  electrolytic  pot  is  made  in  two  parts,  of  cast  iron,  the 
lower  portion  being  insulated  from  the  upper  electrolyte- 
containing  portion  by  asbestos,  and  caustic  lime  introduced 
as  a  packing  between  a  flanged  joint.  The  anode  is  sus- 
pended from  an  insulated  lid,  and  made  to  move  up  and 
down  in  the  electrolyte  by  a  screw  attached.  An  overflow- 
pipe  for  the  lead  alloy  produced,  is  so  arranged  that  as  the 
alloy  increases,  it  shall  not  reach  to  the  upper  insulated 
portions  of  the  pot.  The  pot  or  pots  is  or  are  set  in  brick- 
work above  gas-burners  or  a  grate,  that  the  requisite  tempe- 
rature may  be  maintained.     The  following  is  of  interest :  — 

"  The  current  may  be  considerably  more  than  500  amperes 
per  square  foot  of  anode  surface.  The  alkali-hydrate  should 
be  kept  at  a  comparatively  low  temperature,  only  high  enough 
to  keep  the  lead  alloy  and  the  alkali-hydrate  fluid.  When 
the  lead  alloy  has  been  so  far  enriched  as  to  contain  10  per 
cent,  of  the  "alkali  metal,  it  will  be  found  to  have  nearly 
doubled  its  volume,  and  when  it  contains  30  per  cent,  of  the 
alkali  metal,  the  volume  will  be  trebled. 

"  We  find  it  advantageous  not  to  enrich  the  alloy  to  more 
than  10  to  15  per  cent,  of  its  weight  of  alkali  metal,  as, 
when  this  limit  is  reached  or  surpassed,  a  considerable 
amount  of  the  electric  current  is  wasted,  and  slight  explo- 
sions occur.  Also  the  alloy,  if  too  rich  in  alkali  metal, 
inflames  readily  when  in  contact  with  atmospheric  air ; 
hence,  a  covered  receptacle  for  its  storage  is  needed.  When 
it  is  desired  to  produce  an  alloy  of  from  20  to  30  per  cent, 
of  alkali  metal,  it  is  advisable  not  to  place  a  cover  over  the 
apparatus,  in  order  that  any  o«casional  explosions  may  not 
be  confined,  and  thus  damage  the  apparatus." — J-  C.  E. 


An  Improvement  in  the  Coating  of  Metals  with  a  Metallic 
Alloy.  W.  A.  Thorns  and  W.  H.  Burgum,  London.  Eng. 
Pat.  7854,  April  20,  1894. 

The  object  of  this  invention  is  to  provide  a  durable  and 
homogeneous  protective  coating,  the  colour  of  which  can  be 
regulated  according  to  the  metals  that  compose  the  electro- 
lytic bath.  Such  colours  can  be  white,  yellow,  bronze,  red, 
blue,  black,  or  any  intermediate  tints.  As  an  example  of 
this  process,  an  electrolytic  bath  can  be  made  as  follows  :— 

1  oz.  tin  converted  into  chloride  in  the  ordinary  manner, 
tj  oz.  zinc  ,,  i,  » 

1  oz.  phosphate  of  soda. 
1  oz.  tartrate  of  potash. 

Water  added  to  make  one  gallon  of  solution. 

Or  half  the  quantity  of  zinc  may  be  replaced  by  an  equal 
quantity  of  cadmium,  or  the  amount  of  zinc  may  be  doubled. 


The  solution  must  be  used  at  a  temperature  of  75° — 80°  F., 
and  the  anodes  should  be  composed  of  an  alloy  of  the  same, 
or  approximately  the  same,  proportions  as  are  desired  iu 
the  deposit.— G.  H.  K. 


Improvements  in  Electrolysis.     H.  Blumenberg,  New  York, 
U.S.A.     Eng.  i'at.  9129,  May  8,  1894. 

The  improvement  consists  in  the  electrolysis  of  a  haloid 
solution  in  an  electrolytic  tank  having  the  positive  com- 
partment closed,  and  the  top  of  which  is  connected  by  a 
pipe  with  the  bottom  of  the  negative  compartment,  so  that 
the  gas  liberated  during  electrolysis  forms  a  certain  propor- 
tion of  bromate  or  chlorate  as  the  case  may  be.  These 
separate  out  in  a  settling  tank,  which  is  connected  with  the 
negative  compartment  by  means  of  a  valved  pipe,  and  also 
with  a  residue  vat,  whence  the  spent  electrolyte  is  trans- 
ferred by  means  of  a  pump  to  a  resaturator,  and  thence 
back  to  the  positive  compartment.  The  temperature  of  the 
bath  is  preferably  kept  at  120°  F.  in  order  to  prevent  the 
formation  of  hypochlorites. — G.  H.  R. 


Improvements  in  or  relating  to  the  Electro-Chemical 
Decomposition  of  Solutions  of  Salts.  J.  C.  Richardson, 
London.     Eng.  Pat.  22,613,  November  22,  1894. 

These  improvements  relate  to  electrolytic  processes  wherein 
mercury  is  employed  as  a  moving  cathode  in  electrolysing 
solutions,  such  as  sodium  or  potassium  chloride,  to  obtain 
the  cations  (sodium,  potassium)  separate  from  the  electro- 
lyte under  treatment,  but  subsequently  to  give  them  up  to  a 
solvent,  such  as  water.  To  remove  the  cations,  which 
become  alloyed  with  the  mercury,  in  a  more  regular  manner, 
and  to  keep  the  mercury  free  from  hydrogen,  it  is  joined  up, 
iu  a  separate  chamber  through  which  it  circulates,  by  a  con- 
ductor, with  an  additional  cathode,  in  the  presence  of  the 
cation  solvent.  In  contact  with  this  additional  cathode  is 
placed  cupric  oxide,  by  which  the  hydrogen  is  got  rid  of 
chemically.  The  cations  being  more  readily  dissolved  out 
by  this  arrangement,  the  mercury  acts  regularly  and 
efficiently  as  a  cation  carrier,  and  the  ultimate  element  dis- 
placed in  the  operation  being  copper,  instead  of  hydrogen  as 
hitherto,  gas  resistance  and  back  electromotive  force  are 
reduced  to  a  minimum,  with  a  corresponding  saving  in 
energy  necessary  to  decomposition  on  a  manufacturing 
scale. — J.  C.  R. 


Improvements  in  Apparatus  for  the  Electrical  Treatment 
of  Beer  or  other  Liquid  or  Material.  L.  Wagner  and 
J.  Marr,  Baltimore,  U.S.A.  Eng.  Pat.  23,553,  Decem- 
ber 4,  1894. 

According  to  this  improvement,  the  fluid  coming  from  the 
shavings-cask  passes  through  an  elbow  to  the  bottom  of  a 
vertical  and  cylindrical  vessel,  preferably  composed  of  glass, 
so  that  the  process  of  electrolysis  may  be  observed.  The 
electrodes  fit  close  to  the  walls  of  the  tube  and  have  flat 
opposing  faces,  which  may  be  transversely  ribbed  or  corru- 
gated, and  the  bottom  of  the  faces  are  inclined  so  as  to 
direct  the  liquid  into  the  narrow  interspace.  Secured  in,  or 
to,  or  burned  with,  the  electrode,  is  a  conductor  which  passes 
through  the  tube,  and  is  clamped  in  place  by  a  washer  and 
nut,  thus  securing  the  electrode.  A  tube  leads  from  the 
top  of  the  electrolytic  vessel  to  a  bend,  where  is  situated  a 
cock,  whence  any  gas  may  be  allowed  to  escape,  or  samples 
of  the  liquid  under  treatment  may  be  taken.  The  current 
employed  is  preferably  alternating.  The  apparatus  may  be 
placed  at  any  suitable  point  in  a  beer-making  plant,  and 
may  be  the  means  of  finally  drawing  off  the  finished  beer.  ] 

— G.  H.  R. 


Process  of  and  Apparatus  for  Dissociating  Soluble  Salts 
by  Electrolysis.     H.  S.  Blackmore,  Mount  Vernon,  State 
of  Xew  York,  U.S.A.     Eng.  Pat.  24,630,  December  18, 
1894. 
This  process  has  to  do  with  methods  of  effecting  electro- 
lysis   of    salts,    fused  and   in    solution.      To    collect  the 
products  set  free  around  the  electrodes,  which  are  separated 
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by  "partitions  or  porous  diaphragms,"  a  layer  of  a 
denser  conducting  solution  or  fused  electrolyte  is  placed  at 
the  bottom  of  the  electrolytic  tank  or  electrolytic  pot.  The 
partitions  dip  into  this  denser  solution,  so  that  it  forms  part 
of  the  path  through  which  the  current  travels.  The  elec- 
trolyte to  be  decomposed  is  supplied  at,  and  the  products 
•drawn  off  from,  above  the  level  of  this  "  tranquil "  layer,  which 
is  a  saturated  solution  of  caustic  soda,  for  example,  when 
common  salt  solution  is  to  be  decomposed.  As  an  example 
of  dealing  -with  fused  electrolytes,  the  separating  layer  is 
molten  lead,  into  which  the  dividing  partition  dips. 
Common  salt  is  fed  into  the  anode  chamber,  and  fused 
caustic  soda,  to  commence  the  operation,  is  added  to  the 
cathode  chamber,  into  which,  also,  is  fed  live  steam  to 
prevent  the  reduction  of  the  hydrate  to  oxide.  Details  are 
given  along  with  diagrammatic  drawings.  The  addition  of 
certain  acids  and  salts  to  the  various  electrolytes  is 
suggested  as  aiding  their  decomposition. — J.  C.  R. 


Improvements  in  or  relating  to  the  Separation  of  Metals 
by  Electric  Action.  T.  T.  Oliver,  Chicago,  U.S.A. 
Eng.  Pat.  25,080,  December  24,  1894. 

In  furnaces  described,  metalliferous  ores  are  fused  by  an 
electric  arc,  and  the  metals  contained  therein  precipitated 
electrolytically  upon  a  revolving  drum  or  cone-shaped 
cathode,  over  which  the  fused  mass  flows.  This  cathode 
may  be  cooled  by  water  circulating  through  it.  The 
temperature  produced  by  the  arc  may  be  varied,  so  that 
different  metals  may  be  separated  by  the  differences  in  their 
fusion  points. — J.  C.  R. 


XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 


Degras.     C.  8.  Bush.     J.  Amer.  Chem.  Soc.  1894,  16, 
535 — 587. 

I.v  America  this  term  is  only  used  to  designate  the  fatty 
matter  recovered  from  water  in  which  wool  has  been 
scoured,  and  not,  as  in  some  part3  of  Europe,  also  that 
similarly  obtained  at  chamois-leather  factorii •».  The  greasy 
and  soapy  residuals  are  treated  with  sulphuric  acid  to 
remove  the  alkali,  and  the  fatty  acids  filtered  hot  through 
clothe.  The  individual  character  of  this  fat  is  due  to  the 
presence  of  cbolesterin,  C_,,II,,0.  Cbolesterin  is  soluble  in 
boiling  alcohol,  but  separates  out  on  cooling  in  tabular 
crystals.  It  never  crystallises  from  the  degras,  and  is  pro- 
bably present  combined  with  the  fatty  acid  and  not  in  the 
free  state.  Cholesteria  is  not  saponiflable,  but  takes  up  120 
per  cent,  of  water  to  form  a  perfect  emulsion,  which  remains 
in  the  emnlsire  state  for  years.  Degras  is  sometimes  used 
in  finishing  leather,  an  it  is  cheaper  than  tallow  and  is 
exceedingly  penetrating  and  emollient.  Trials  have  been 
made  to  use  it  for  soap-making,  bat  not  with  much 
sue  the  cholesteria  is  aon-saponifiable,  is  not  deter- 

gent, and  deteriorates  the  soap.   Degras  it  of  the  consistency 
oft  tallow,  is  yellowish-brown,  ami  has  a  disagreeable 
odour,  due  to  the  presence  of  dung  and  urine  products  and 

of  volatile  fatty  acids  present  in  the  wool  as  potash  salts. 

— L.  T.  I. 


'    wpoiition  and  Manufacture  of  torn*  Candle  Material  t 
ni  e  Determination  oj  Melting  Poii itt.     w   jj.  G 
J.  Ar/i'-r.  Chem.  Soc.  jq)  |9#— 892. 

A    amoD  of   determining    melting    point-    which    will 

quickly  ffre,  with  all   kinds   ol   candle  material,  coneordant 


results  in  the  hands  of  different  manipulators,  is  a  much 
felt  want.  Dalican's  method  is  frequently  used  for  stearic 
acid  candles,  but  is  valueless  for  paraffin  wax  and  for  many 
mixtures  of  the  two.  in  American  oil  refineries,  the 
melting  point  of  paraffin  wax  is  determined  by  immersing 
the  bulb  of  the  thermometer  to  two-thirds  of  its  length  in 
the  molten  wax,  which  is  then  permitted  to  cool  slowly 
until  the  first  signs  of  incipient  solidification  appear  on  the 
surface ;  the  height  of  the  mercury  is  then  read  off. 
Some  operators  draw  the  point  of  a  pin  across  the  surface 
of  the  melted  wax,  until  a  "  string  "  of  the  latter  can  be 
picked  up ;  this  is  regarded  as  the  melting  point.  The 
method  which  the  author  recommends  is  a  modification  of 
Dalican's  method,  due  to  Mr.  Gladding  :  — 30 — 50  cc.  of  the 
dry,  melted  sample  is  placed  in  a  small  beaker,  the  bidb  of 
the  thermometer  is  completely  immersed  therein,  and  the 
beaker  is  twirled  continuously  in  one  direction  until  the 
mercury  ceases  to  fall  or  rise.  At  first  it  falls  rapidly  and 
regularly,  but  its  subsequent  behaviour  varies.  With  fatty 
acids  there  is  a  rise  of  0- 1°  to  1-0°,  averaging  about  0*3° 
for  commercial  stearic  acid  ;  here  it  remains  stationary  for 
about  1  minute.  With  paraffin  wax,  no  rise  takes  place, 
but  the  mercury  remains  stationary  about  £  minute,  and 
then  continues  to  steadily  fall  at  the  rate  of  about  0- 1°  to 
0*2°  per  minute,  the  fall  prior  to  reaching  this  point  being 
much  swifter.  With  mixtures  of  stearic  acid  and  wax  the 
behaviour  varies,  according  to  the  relative  proportions  of 
the  mixture,  from  no  rise  to  a  rise  of  3° — 4D.  The  "  melting 
point  "  is  the  highest  temperature  to  which  the  mercury  rises, 
or  that  at  which  it  remains  stationary.  It  is  claimed  for 
this  method  that  it  gives  concordant  results  in  different 
hands. 

It  is  well  known  that  a  mixture  of  fatty  acids,  subjected 
to  distillation  with  superheated  steam,  undergoes  change. 
Liquid  hydrocarbons  are  formed,  together  with  a  black 
pitch ;  there  is  also  a  slight  rise  in  the  melting  point. 
The  author  has  made  a  partial  investigation  of  the  changes 
which  occur.  The  following  is  an  outline  of  the  process 
studied : — The  fats,  exclusively  tallow  and  bone  fat,  are 
saponified  in  an  autoclave  under  150  lb.  steam  pressure, 
without  any  base  present.  All  that  is  of  good  colour  is 
pressed  at  once  to  obtain  the  solid  acids  ;  the  dark- 
coloured  portion  is  first  distilled,  in  copper,  with  super- 
heated steam.  The  distillate  is  caught  in  three  fractions. 
The  white  "  first-run  oil  "  comprises  about  four-fifths  of  the 
whole.  When  the  colour  of  the  distillate  changes  to  a 
decided  green,  the  receiver  is  changed,  and  the  "  second-run 
oil "  is  collected.  As  soon  as  the  distillate  again  changes 
colour  and  becomes  more  viscid,  the  contents  of  the  still  are 
allowed  to  cool,  and  transferred  to  a  smaller  iron  still. 
From  this  still  another  fraction,  called  "  green  oil,"  is 
obtained,  and  there  remains  in  the  retort  a  black  pitch 
called  "  candle  tar."  The  "  second-run  oil  "  and  "  green 
oil"  are  returned  to  the  storage  tank  for  redistillation  with 
the  next  lot  of  fatty  aeids. 

To  determine  quantitatively  the  changes  which  occut 
during  distillation,  the  temperature  being  about  260°,  a  run 
of  18,075  lb.  was  traced  through.  The  oil  had  a  melting 
point  of  43 '2°,  and  contained — 
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The  percentage  yield  of  the  different  grades  of  oil,  and 

t!u-  composition  of  each,  was — 

PerOent.  Per  Cent. 

,     _  C  Hydrocarbons     8*29 
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Making  corrections  for  the  hydrocarbons  present  before 
distillation,  and  the  glycerol  which  forms  a  large  part  of  the 
1-3  1  per  cent,  loss,  we  have,  as  a  result  of  distilling  100 
parts  of  pure  fatty  acids — 
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the  cylinder  in  a  perfectly  dry  and  pulverulent  condition. 
As  regards  efficiency,  it  is  stated  that  one  filter  will  do  the* 
work  of  three  hydraulic  presses,  whilst  their  respective 
prime  cost!  are  1,200  and  20,000  marks.  A  drawback  to  the 
apparatus  is  that  only  wax  in  a  relatively  advanced  state  of 
refinement  can  he  filtered  by  its  means.  Filter-presses  are, 
however,  most  commonly  employed.     The    wax  is   pumped 


*  Calculated  from  the  iodine  number. 

It  seems  from  these  figures  that  the  stearic  and  palmitic 
acids  distil  without  change,  while  the  oleic  acid  partly  splits 
up  into  liquid  hydrocarbons,  tar,  and  a  saturated  or  non- 
iodine  consuming  fatty  acid.  Press-cake  made  from 
distilled  stock  invariably  has  p.  lower  melting  point  than 
that  from  the  autoclave  ;  the  author  also  shows  that  the 
mean  molecular  weight  of  the  solid  acids  is  lower,  viz., 
267 — 268-5  instead  of  271 — 272,  but  he  has  not  isolated  the 
particular  acid  or  acids,  formed  by  the  decomposition  of 
oleic  acid,  to  which  these  changes  are  due.  He  concludes, 
as  a  result  of  his  investigation,  that  the  process  of  manu- 
facture might  be  improved  by  taking  the  fatty  acids 
directly  from  the  autoclave  to  the  presses — as  is  done  with 
the  light-coloured  stock— and  obtaining  a  press-cake  melting 
at  55 — 55°,  which  latter  is  then  subjected  to  distillation. 
By  these  means,  the  candle  stock  would  not  deteriorate  in 
the  still  as  it  now  does,  and  the  formation  of  valueless — and 
even  for  most  purposes  harmful — hydrocarbons  would  be 
avoided,  giving  the  red  oils  a  greater  value. — L.  A. 


Progress    in    the  Ceresin   (Cerasin)   Industry.     B.  Lach. 
Chem.  Zeit.  1894,  18,  1889-90. 

Important  progress  has  been  recently  made  in  the  ceresin 
(ozokerite)  industry,  relating  chiefly  to  details  of  manipu- 
lation and  plant.  On  the  chemical  side,  it  must  be  noted 
that  concentrated  sulphuric  acid,  66°  B.,  has  almost 
superseded  the  fuming  acid  for  refining  purposes  ;  whilst  it 
has  been  possible  to  greatly  diminish  the  percentage  of 
acid  required.  Concerning  improvements  in  plant,  the 
tendency  has  been  to  do  away  with  hydraulic  hot-presses — 
for  which,  as  is  well  known,  the  original  outlay  and  labour 
required  are  large,  and  the  manipulation  costly  and  tedious 
— and  replace  them  by  pressure-filters  or  filter-presses.  A 
pressure-filter  is  shown  in  the  accompanying  drawing.  It 
consists  of  a  cylindrical  double-walled  vessel,  1|  m.  high 
and  1  m.  in  diameter,  which  is  charged  with  the  hot  waxy 
mass  through  the  aperture  at  the  top.  The  bottom  of  the 
cylinder  is  perforated  with  holes  and  covered  with  a  canvas 
.Hlter-cloth.  In  operation,  the  lid  is  clamped  down  and 
steam  admitted  to  the  jacket  and  to  the  upper  part  of  the- 
cylinder.  Filtration  takes  place  vapidly  and  is  allowed  to 
proceed  until  dry  steam  emerges  through  the  filter-bottom. 
The  latter  is  then  screwed  off,  when  the  residue  falls  cut  of 


*<r™=f  * 


direct  from  the  vessel  in  which  it  has  been  treated  with 
acid  and  forced  through  the  press,  canvas  or  jute  being 
used  as  filtering  medium.  The  operation  proceeds  rapidly, 
and  residues  are  quite  dry  and  readily  extracted  by 
solvents.  The  final  bright  filtration  is  also  effected  in 
filter-presses  charged  with  cotton-cloth  or  flannel.  The 
intermixture  of  wax  and  acid  during  refining  is  effected 
almost  exclusively  by  means  of  mechanical  agitators  ;  and 
the  use  of  compressed  air  or  hand-stirrers  has  become 
practically  obsolete.  For  dyeing  the  wax,  fat-soluble 
aniline  preparations  are  alone  used,  the  colouring  matter 
being  added  directly  to  the  fused  wax.  Regarding  the 
recovery  of  wax  from  residues,  reference  is  made  to 
Dombrain  and  Trumper's  extracting  apparatus — hitherto 
not  practically  introduced— which  is  stated  to  be  very 
efficient.  Attempts  to  refine  ozokerite  with  agents  other 
than  sulphuric  acid  have  failed ;  nor  has  it  been  possible  to 
replace  the  "  decolorising  powder  "  (ferrocj-anide  residues) 
by  ignited  calcareous  earth.  The  variety  of  uses  to  which 
ceresin  is  put  has  increased  considerably.  It  is  employed, 
for  example,  in  vaselin  manufactories,  spinning  and 
weaving  mills,  cartridge  and  torpedo  factories,  &c.  The 
demand — by  far  the  largest — for  candle  and  wax-light 
making  has  diminished,  owing  to  the  competition  of 
paraffin.  The  sole  source  of  commercial  ozokerite  is 
Galicia.  Deposits  of  excellent  quality  have  been  dis- 
covered in  the  Caucasus  and  near  the  Caspian  Sea,  but 
owinj*  to  difficulties  of  transport,  &c,  have  not,  so  far,  been 
made  available.— II.  T.  P. 


The  Susceptibility  to  Resinification  and  the  so-called 
"Resin-Content"  of  Mineral  Oils.  S.  Aisinman. 
Bingler's  polyt.  J.  1894,294,  65—68. 

As  it  is  only  within  the  last  few  years  that  the  examination 
of  the  physical  and  chemical  properties  of  mineral  lubricating 
oils  has  been  conducted  on  a  scientific  basis,  it  is  not  sur- 
prising that  there  are  still  a  few  faulty  and  unreliable 
methods  practised.  On  account  of  the  difficulties  unneces- 
sarily imposed  on  the  producers  of  these  oils  through  some 
of  the  stipulations  insisted  on  bj-  consumers,  owing  to  the 
erroneous  impressions' produced -in  their  minds  by  these 
defective  methods  as  to  the  nature  of  mineral  lubricating 
oils,  a  critical  examination  of  methods  and  conditions  will 
be  of  interest  to  all  concerned. 

In  addition  to  the  ordinary  requirements  for  these  oils 
as  to  vi?cosity,  flashing  and  burning  points,  resistance  to 
cold,  and  content  of  acid,  others  are  formulated,  particularly 
by   the    German   State   Railways,   respecting    the    drying 
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properties  of  the  oil,  the  stipulation  being  that  "  the  oil  shall 
not  possess  any  drying  properties  ;  i.e.,  when  exposed  for  a 
considerable  time  in  thin  layers  to  the  action  of  the  air  it 
should  neither  resinify  nor  dry  to  a  film  resembling  varnish." 
A  further  condition  to  the  effect  that  "  no  resin  oil  nor  tar 
oil  of  any  kind,"  should  be  present  in  the  oil.  The  reasons 
for  this  are  obvious,  since  the  presence  of  such  bodies  would 
lead  to  the  formation  of  a  crust  whereby  the  friction  of  the 
revolving  surfaces  would  be  increased,  resulting  in  greater 
wear  and  tear  to  the  machinery. 

The  drying  properties  of  oils  (and  all  oils  are  oxidisable 
to  some  extent,  differing  only  in  degree)  can  be  measured 
t>y  oxygen  absorption  or  b}'  means  of  the  iodine  test,  but 
whilst  the  iodine  number  of  linseed  oil  is  158  and  that  of 
rape  oil  100,  for  rosin  oil  it  lies  between  4:5  and  48,  and  in 
the  case  of  pure  mineral  oils  it  seldoms  exceeds  14. 

The  absorption  of  oxygen  is  on  somewhat  similar  lines. 
Bach  obtained  bj*  Fox's  method  (Zeits.  anal.  Chem.  23, 
434)  the  following  figures,  expressing  in  cc.  the  oxygen 
taken  up  by  1  grm.  of  oil : — 

Cc. 

Valve  oil trio 

••  Valve-line  "oil o-  t.j 

Refined  cylinder  oil 0'34 

3Iineral  oil  (Baku) 0'7t 

Lubricating  oil  0'S77 0"70 

„    0*865...] ■'■mi 

90  .parts  lubricating  oil  and  10  parts  cod-liver  oil  9"40 

90  parte  oleonaphtba  and  10  parts  cod-liver  oil. .  8T,0 

Tovotcs'  lubricating  grease 21'80 

Rosin  oil 181 '0 

Rape  oil 166'0 

Cotton-seed  oil Ill "0 

This  low  degree  of  oxidation  of  pure  mineral  oils  is  due 
to  their  consisting  chiefly  of  hydrocarbons  of  the  fatty  series 
and  having  but  a  slight  content  of  the  more  readily  oxidis- 
able aromatic  hydrocarbons,  and  in  view  of  the  exceptionally 
favourable  opportunity  for  oxidation  afforded  in  the  opera- 
tion of  the  method  employed,  maybe  taken  as  being  almost 
mil  under  normal  conditions.  In  support  of  this,  and  of  the 
opinion  that  the  testing  of  mineral  lubricants  for  resinifiable 
bodies  is  unnecessary,  Schaedler,  K  (inkier,  and  the  experi- 
ence of  the  Experimental  Institute  at  Charlottenburg,  are 
cited,  and  mechanical  test-,  similar  to  Nasmith  and 
Albrecht's,  are  considered  as  only  for  preliminary  work, 
polarisation,  iodine  absorption,  colour  reaction,  specific 
-gravity,  &c,  being  recommended  for  the  exact  determination 
of  rosin-  and  tar  oils.  The  asphalt  determination,  as  a  means 
of  explaining  the  oxidation  ("  verpechen  ")  of  the  oil,  should 
not  be  under-valued. 

Our  knowledge  of  the  resinons  or  asphaltic  oxidation 
product-  ot  mineral  oils  is  still  in  a  backward  state,  even 
Zalozieeki's  discovery  of  terpenes  in  these  oils  (this 
.rnal,  1  *'.((,  1  1*7),  and  his  supposition  that  polymerisation 
and  oxidation  of  the  oil  is  the  simplest  explanation  of  the 
formation  of  such  renins,  not  affording  much  more  than 
hypothetical  conclusions. 

Meanwhile  one  method  of  quantitatively  determining  the 
presence  of  so-Called  resinous  substance-  in  mineral  oils, 
as  pract  led  even  by  such  institutions  as  that  of  Charlotten- 
burg—  viz.,  the  action  of  concentrated  sulphuric  acid  on  a 
Solution    of   mineral    oil    in    petroleum    ether      i-,    altogether 

-unreliable,  for  the  author,  having  tested  a  Dumber  of  good 
lubricating  oil-  of  Russian,  American,  and  German  origin 
by  this  process,  found  that,  the  pale  Russian  oils  contained 

of   so-called  from    0   to    1.0    per  cent.,  the   darker 

kinds  showing  from  30  to  50  percent.;  the  pale  American 

oils  contained  none  at  all,  and  the   darker  grades  from    0  to 

29  per  cent.;  while  the  pale  German  oil  from  Pechelbronn 

showed   10  per   cent,  and    the   dark    oils   from  Pechelbronn, 

Al-  pet  eeot.    and    :,'.)    per    eent.    respectively  ; 

where;*-,  according  to  such  authorities  as  Veitn,  J.  Gro 

inarm,  and   lieuedikt,  the  M re-m  content  "    vane-,    from  6    to 

'j:>  per  eenl  ,  tie-  permissible  limit,  for  locomotive  oils  1.. 

■  nt. 

-olution  of   the  ,|  |„    |„.    found    iii    the  com- 

tion  oi  the  oils.     Those  from  Baku  coo     I  chiefly  of 
:m  I   oleflnes,   which  are  soluble  in  sulphuric 
li  'he  formi  i  .ii  fuming  acid,  fori 


aromatic  sulpho-compounds  and  pitchy  bodies  partially 
volatilisablc  by  steam.  On  the  other  hand,  the  American 
oils  are  mainly  composed  of  paraffins,  with  a  very  slight 
proportion  of  bodies  poor  in  hydrogen.  It  thus  appears 
that  tho  so-called  "  resin  content"  is  rather  the  proportion 
of  bodies  soluble  in  sulphuric  acid,  but  that  the  latter  is  no 
criterion  of  the  amount  of  resins  is  shown  by  the  process 
prescribed  for  the  preparation  of  vaseline  in  the  German 
Pharmacopoeia,  wherein  75  per  cent,  of  the  oil  (lubricating 
oil  distillate)  is  removed  as  so-called  "  brandharze "  by 
treatment  with  fuming  sulphuric  acid.  If,  however,  this 
large  percentage  really  consisted  of  resins,  the  lubricating 
oils,  having  been  treated  with  a  much  smaller  proportion 
of  acid,  must  still  contain  a  large  quantity  of  the  resin,  and 
be  therefore  unfit  for  use,  a  hypothesis  which  needs  no 
refutation.  The  constantly  increasing  use  of  mineral  oil 
for  lubricating  proves  its  value,  and  the  stipulation  respect- 
ing the  permissible  limit  therein  of  bodies  soluble  in 
sulphuric  acid,  being  shown  incorrect,  should  be  expunged. 

Furthermore,  the  opinion  expressed  by  the  Charlotten- 
burg officials  that  "resin-content"  of  an  oil  is  in  direct 
relation  to  its  degree  of  acidity,  cannot  be  acquiesced  in, 
the  method  of  testing  (extracting  with  alcohol,  evaporating 
the  extract,  and  testing  the  residue  for  resin  by  feel  and 
smell)  being  so  defective  that  no  resin  could  be  detected  in 
a  sample  containing  the  prohibitive  amount  of  0*4  per 
eent.  of  acid  (reckoned  as  SO-,). 

The  actual  amount  of  resins  in  mineral  oils  can,  in 
correspondence  with  the  quantity  of  oxygen  therein,  only 
be  very  small,  and  testing  for  impurities  may  therefore  be 
confined  to  the  estimation  of  such  bodies  as  tar  oils,  resin 
oils,  drying  oils,  and  asphalt. — C.  S. 


The   Art  ion    of  Fatty   Lubricating    Oils    on   Metals.     E. 
Donath.     Dingler's  polyt.  J.  294,  186—187. 

Notwithstanding  many  statements  to  the  contrary,  the 
author  is  of  opinion  that  the  neutral  fats  and  fatty  acids 
have  in  themselves  no  direct  chemical  action  on  metals. 
His  conclusion  is  based  on  the  following  experiment  :  — 
Iiright  strips  of  iron,  copper,  brass,  and  zinc,  were  accurately 
weighed  and  placed  in  large  test  tubes,  some  of  which  con- 
tained strongly  rancid  olive  oil,  and  others  crude  oleic  acid. 
After  being  completely  immersed  for  three  weeks,  the  strips 
were  removed,  washed  with  a  mixture  of  ether  and  spirit, 
dried,  and  weighed.  In  each  case,  the  surface  was  almost 
as  bright  as  at  first,  and  there  was  scarcely  any  perceptible 
loss  in  weight.  Kven  after  the  tubes  had  been  warmed  on 
the  water-bath  at  from  70°  C.  to  80°  0.  for  several  days, 
the  strips  remained  unattacked,  which  proved  that  the 
moderately  high  temperatures  which  occur  in  practice  are 
not  the  cause  of  the  corrosion  of  the  metals,  this  being  due 
in  tin-  first  place  to  the  access  of  atmospheric  oxygen. 
Thus,  in  theabove  experiment,  if,  before  inserting  the  metal 
strips,  the  tubes  containing  the  rancid  oils  and  oleic  acid 
were  well  shaken  so  as  to  incorporate  air  bubbles,  the  strips 
lost  considerably  in  weight  and  were  changed  in  appear- 
ance. 

Free  Bitty  acids  naturally  exert  a  predisposing  influence, 
promoting  more  rapid  and  energetic  oxidation.  The  oxides 
of  the  metal-  form  soaps  with  them  which  are  partly  soluble 
and  partly  insoluble  in  the  e\cess  of  oil  and  fatty  acids. 

The  presence  of  moisture  is  also  very  probably  another 
favouring  circumstance,  for  where  a  small  amount  of  water 
w.i-  introduced  by  vigorous  shaking  into  rancid  rape  oil 
and    oleic    acid    ill     ffhich    strips    of    zinc    were   completely 

immersed,  the  lattei    became  coated  \\  i 1 1 1  a  white  deposit, 

and  showed  consider, ilih-  loss  in  weight  after  being  washed 
and  di  led. 

The  general  conclusion  arrived  at  is  that  tin-  corroding 
influence  of  lubricating  oils  on  metal d  depends  to  a  great 
extent  on  whether  the  oiled  surface  comes  in  contact  with 
atmospheric  oxygen,  and  whether  by  condensation  or  other 
means  water  gets  into  the  oil.  It  Is  thus  not  so  much  a 
question  of  the  nature  of  the  oil  itself  as  of  the  conditions 
inch  r  which  i'  i-  applied.    ( '.  A.  ,M. 
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The  Determination  of  thr  Flashing-Point  of  Mineral 
Lubricating  Oik.  8.  Aisinmaa.  Dingier'*  polyt.  J. 
1894,  294,  68—70. 

Tiik  Prussian  State  Railways  employ  the  Treumann  (an 
open  cii]>)  apparatus  (J.  Grossmann  :  "  DieKchmiermittel," 
1894,  71)  for  testing  the  flashing-point  of  mineral  lubri- 
cating oils,  although  defective  and  a  frequent  cause  of 
dispute  between  seller  and  consumer,  and  have  not  adopted 
the  more  accurate  Pen«ky. Martens'  close  cup,  chiefly 
because  the  lower  flashing-point  (15° — 2")°  C.)  indicated  by 
the  latter  would  necessitate  alterations  in  their  contract 
stipulations. 


In  the  laboratory  of  Messrs.  Albrecht  and  Co.,  mineral 
oil  refiners,  of  Hamburg,  the  following  modification  of  the 
Treumann  cup  is  employed : — a  is  a  copper  bath  containing 
paraffin,  in  which  is  immersed  the  copper  oil-cup  b,  filled 
with  oil  up  to  a  mark  1  cm.  below  the  rim.  The  dimen- 
sions are  as  given  in  the  adjacent  figure.  Heat  is  applied 
to  bring  the  oil  quickly  up  to  120°  C,  from  which  point  the 
temperature  is  raised  at  a  rate  not  exceeding  3°  C.  per 
minute.  A  gas  test-flame  of  not  more  than  10  cm.  in 
length  is  employed,  and  is  moA'ed  horizontally  in  such  a 
manner  as  not  to  touch  the  rim  of  the  oil-cup. 

Its  advantages  as  compared  with  the  Treumann  cup  are  : 
the  use  of  paraffin  in  the  outer  vessel  permits  the  attain- 
ment of  the  highest  temperatures  (up  to  350°  C.)  required 
— which  cannot  be  done  with  the  Treumann  instrument — 
and  the  oil,  being  surrounded  by  the  paraffin,  is  more 
regularly  heated  than  if  simply  placed  on  a  sand-bath, 
where  it  is  exposed  to  cooling  air-currents. 

In  a  series  of  comparative  tests  made  with  the  Treumann, 
Pensky-Martens',  and  Albrecht  apparatus,  the  results  given 
by  the  latter  approximated  more  nearly  to  those  of  the 
close  cup  than  did  those  given  by  the  Treumann  cup,  and 
this  in  greater  degree  as  the  flashing-point  rises.  In  the 
case  of  mixed  oils,  the  difference  between  the  results 
recorded  by  the  Albrecht  and  the  Pensky-Martens'  instru- 
ment was  greater  than  in  the  case  of  the  component  oils  of 
the  mixture.  The  following  examples  will  serve  as 
typical  :  — 


Average  Flashing-Point. 


Treumann. 


Albrecht. 


Pensky- 
Martens. 


Prussian  spindle  oil. ... 

171-3 

°C. 
184-5 

°c. 

1513 

„       machine  oil  . . 

211-0 

199"6 

193-3 

fixture  of  tlie  above. . 

180-5 

18(f0 

159-0 

Heavy  machine  oil 

236-0 

207-3 

202-0 

Attention  is  directed  to  a  likely  source  of  error  in  the 
estimation  of  flashing-points,  especially  those  of  high  tem- 
perature. This  consists  in  the  practice  of  always  filling 
the  oil-cup  up  to  the  mark,  without  making  any  allowance 
for  the  expansion  of  the  oil  on  heating  and  the  consequent 
variation  in  the  distance  between  the  surface  of  the  oil  and 
the  test-flame.  It  has  been  found  in  the  case  of  an  oil 
flashing  at  174'  C.  (Pensky-Martens),  that  raising  the  oil- 
surface  1  cm.  above  the  mark  altered  the  flashing-point  by 
2-5°  C,  and  a  rise  of  2  cm.  affected  the  flashing-point  to- 
the  extent  of  ;-J°C.  with  an  oil  flashing  at  153°  C.  The 
effect  must  therefore  be  much  greater  when  dealing  with 
flashing-points  of  about  300  C-,  and  the  author  made 
experiments  with  a  view  to  ascertain  the  correction  allow- 
ance to  be  made  for  this  expansion.  The  result  confirmed 
the  co-efficient  of  expansion  (0-00068)  determined  for 
Russian  lubricating  oils  by  the  Charlottenburg  Institution, 
the  total  expansion  per  75  c.c.  of  oil  (the  quantity  used  in 
the  Pensky-Martens'  cup)  being  0'5  c.c.  per  10°  C. 

Given  these  figures,  the  quantity  of  oil  to  be  used  in  order 
to  ascertain  the  true  flashing  point  of  an  oil  flashing,  say,, 
at  about  200°  C.,  would  be,  not  75  c.c,  but  (at  an  initial 
temperature  of  20°  C.) — 


75 


"( 


r'2<10  -  20 


10 


)•»' 


5  =  66  c.c. 


Check  experiments  gave  the  subjoined  results  :- 


Flashing-point. 


Usual  Filling.        Corrected  Pilling. 


Difference 
in°C. 


Correction 

for  Filling. 

c.c. 


151 

153 

154 

•  • 

2-5° 

6-55- 

193 

200 

200 

.. 

7-0° 

8-65 

157 

266 

268 

268 

10-3D 

11-85 

thus  demonstrating  the  importance  of  making  due  allowance 
for  expansion,  particularly  for  the  high  test  oils. — C.  S. 


Rapid  Examination  of  Vaselin  for  Fatty  Oils.     Crauzel. 
Union  Pharm.  per  Rep.  de  Pharm.  1894,  50,  453. 

See  under  XXIII. ,  page  316. 


PATENTS. 


Improvements  in  Making  Elastic  or  Semi-Elastic  Compo- 
sitions/or Insulating  and  other  Purposes.  E.  Hutchison, 
Cowlairs.     Eng.  Pat.  6389,  March  30,  1894. 

See  under  XIII.,  page  285. 


Improvements  in  or  relating  to  the  Production  of  Com- 
pounds applicable  for  such  Uses  as  for  Paints,  for 
Electric  Insulating  and  Waterproofing,  as  Substitutes 
for  Vvlcanisable  Rubber  and  Gum  Compounds,  and  for 
other  Purposes.  W.  P.  Thompson,  Liverpool.  From 
W.  Griscom,  Bound  Brook,  New  Jersey,  U.S.A.  Eng. 
Pat.  22,966,  November  27,  1894. 

See  under  XIII.  C,  page  285. 
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XIII— PIGMENTS,  PAINTS  ;  KESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.y— PIGMENTS,  PAINTS. 

PATENTS. 
Improvements  relating  to  the  Manufacture  of  Lead  Salts. 

II.   H.  Lake,   London.     Prom  J.    B.    Tibbits,   Hoosac, 
U.S.A.     Eng.  Pat.  2060,  January  30,  189-1. 

This  patent  refers  to  the  preparation  of  shaded  or  coloured 
white  lead  by  a  modification  of  the  electrolytic  process 
described  in  Eng.  Pat.  18,076,  1889  (this  Journal,  1890, 
398).  The  original  simple  lead  anode  is  replaced  by  one 
consisting  of  an  amalgam,  alloy,  or  mixture  of  lead  with 
another  metal,  with  the  result  that  the  deposited  lead 
carbonate  is  mixed  with  another  substance,  modifying  its 
colour.  To  produce  a  light  blue  shade,  the  anode  consists 
of  DO  per  cent,  of  lead  and  10  per  cent,  of  copper;  for  a 
brown  shade  a  small  amount  of  tin  is  mixed  with  the  lead, 
picric  acid  being  dissolved  in  the  electrolyte  to  obtain  a 
purple  ;  a  composite  anode  of  lead  and  iron  may  be 
employed  with  cochineal  mixed  in  an  alkaline  electrolyte. 
The  process  is  also  available  for  colouring  the  sulphate  and 
sulphite  of  lead. — F.  H.  L. 


An  Improvement  in  Decorative  Printing  on  Prepared 
Paper.  F.  A.  Degroote  and  A.  A.  Durant  des  Aulnois. 
Paris,  France.     Eng.  Pat.  6268,  March  28, 1894. 

Tiik  necessary  colour  is  made  into  a  paste  with  half-boiled 
linseed  oil,  and  thinned  down  with  raw  (i.e.,  ordinary)  linseed 
oil.  It  is  afterwards  thickened  with  strong  oil  and  a  siccative 
added  if  required.  Thus  prepared,  the  colour  is  employed  for 
printing  in  the  usual  way,  and  the  impression  produced  cannot 
be  distinguished  from  a  painting  by  hand.  In  certain  cases 
when  the  pigment  is  to  be  applied  to  non-porous  materials, 
such  as  glass,  further  additions  are  made  of  caoutchouc, 
and  gums  (Almacia,  Sierra  Leone,  &c.)  dissolved  in  suitable 
solvents. — 11.  B.  B. 


An  Improved  Anti-Fouling  Paint.  J.  Holli'lay,  Wellington, 
and  A.  Cameron,  Dunedio,  New  Zealand.  Eng.  Pat. 
23,849,  December  7,  1894. 

PlRT-ax  pounds  of  zinc  white,  one  gallon  of  kerosene,  and 
one  half  pound  of  (Hubbock's)  "  patent  "  driers  are  mixed 
together,  and  form  the  paint.  The  surface  to  be  protected 
is  given  one  coat  of  ordinary  red  lead,  a  second  of  zinc 
white  in  boiled  oil,  and  finally  the  above  mixture  is  applied. 

-  P.  H.  L. 


iB.y— BESIN8,  VAUNTS  I  IKS. 

Technical  Analysis  of  Asphaltum.    L.  A.  I.ynton.   J.  Amer. 
Chem.  See.  16,  808. 

See  under  XXIII.,  page  8  1  •",. 


((  .)— IrTDIA  BUBBEB,  &c. 

PATENTS. 

Improvement    m  Treating  Tit  ue     fibres,  Paper,  and  the 
Like.  A  Zimmermann,  London.  Prom  J.  Rolfert,  Berlin, 
/any.     Eng.  Pat.  1697,  March  <;,  I 

Tumi  i .-,  fibres,  or  paper  an-  covered  oi   impregnated  with 

olution  of  gelatinonj  mattei    of  animal  origin,  such  uh 

gnu  and  gelatin,  an  ed   to  the  action  of  formalin 

(aq  olution  of  formaldehyde)  by  immernon  therein. 

After  thin  treatment  the  matei ial  bi  cornea  insoluble  in  water, 

ii  ai  a  tub  those  for  mdta-rubbei  or  gutta-percha,  and 

rproofing  \   I ..  B. 


Improvements  in  Making  Elastic  or  Semi-Elastic  Com- 
positions for  Insulating  and  other  Purposes.  B. 
Hutchison,  Cowlairs.  Eng.  Pat.  6889,  March  30, 
1894. 

This  invention  is  a  further  amplification  of  the  pro. 
described  in  Eng.  Pat.  17,739,  1892  (this  Journal  1893,  986), 
consisting  in  the  addition  of  balata  with  or  without  india- 
rubber  and  guttapercha  to  the  "  lanichol  "  or  wool 
cholesterin.  (See  also  Eng.  Pat.  12,266, 1893  ;  this  Journal, 
1S94,  649).—  V.  II.  L. 


Improvements  in  or  relating  to  the  Production  of  Compounds 
applicable  for  such  uses  as  for  Paints,  for  Electric 
Insulating  and  Waterproofing,  as  Substitutes  for  Vul- 
canizable  Rubber  and  Gum  Compounds,  and  for  other 
Purposes.  W.  P.  Thompson,  Liverpool.  From  W. 
Griscom,  Bound  Hrook,  New  Jersey,  U.S.A.  Eng.  Pat. 
22,966,  November  27,  1894. 

The  substances  which  are  included  iu  the  title  "  candle 
tar,"  and  more  especially  those  resulting  from  the  distillation 
of  animal  fats  may  be  "  vulcanised"  by  heating  with  from 
6  to  18  per  cent,  of  sulphur  to  300°— 325"  F.  for  half-an- 
hour  or  more.  Such  a  product  either  alone  or  mixed  with 
10 — 50  per  cent,  of  a  petroleum  residue,  melting  at  about 
250°  F.  may  be  dissolved  in  a  suitable  solvent,  such  as  light 
coal-tar  naphtha,  to  form  a  paint,  or  it  may  be  used  to  coat 
fabrics  or  wires  for  waterproofing  or  insulating  purposes. 
The  vulcanisation  may  take  place  before  or  after  the 
admixture  of  the  petroleum  product,  and  by  variation  in 
the  hardness  of  the  original  candle  tar,  in  the  proportion  of 
the  petroleum  residue  added,  and  in  the  amount  of  sulphur 
employed,  the  finished  material  may  be  made  of  any  desired 
degree  of  softness. — F.  H.  L. 


XIV.-TANNING,  LEATHER.  GLUE,  AND 
SIZE. 

Analysis  of  Acid  Tan  Liquors.    J.  Passler.     Dingler's 
polyt.  J.  1895,  295,  141. 

See  under  XXIII.,  page  316. 


PATENTS. 


Improvements  in  the  Treatment  and  Testing  of  Gelatinous 
Mutter.  A.  Zimmermann,  London.  From  The 
Chemische  Fabrik  auf  Actien  vormals  E.  Sobering, 
Berlin.     Eng.  Pat.  4696,  March  6,  1894. 

It  has  been  already  published  that  the  addition  of  formic 
nidi  byde  to  a  liquid  gelatin  solution,  for  instance,  0*25  cc. 
formalin  (86  per  cent,  formic  aldehyde  solution)  to  50  ec. 
of  a  :,  per  cent,  gelatin  solution,  the  gelatin  is  converted 
into  a  jelly  insoluble  in  water  and  infusible.  When  a 
smaller  proportion  of  formalin  is  added,  the  resulting  jell} 
remains  fusible  i>nt    possesses  as    increased  tenacity  and 

power    of    resistance,    and,    if    it    lie    allowed    to  dry,  it    iv  ill 

become  insoluble  in  warm  water.  A  st i ll  smaller  pro- 
portion of  formic  aldehyde,  added  to  the  jelly  before 
drying,  will  not  prevent  the  dried  gelatin  from  redissolving 
in    warm    water ;    the  jelly  obtained    ft sock    treated 

gelatin,  however,  is    very  tenaeions.      The    following    figures 

illustrate  the  foregoing  remarks.  \  5  pei  cent,  solution  of 
gelatin  w>    d  ed 
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*  „  -  1 10  grs.,  tin;  weight  of  the  disc  used  for  weighting. 

A  10  per  cent,  gelatin  solution  received  the  under- 
mentioned, additions  of  formalin  and  was  dried  on  a  glass. 
All  the  gelatin  dissolved  easily  in  water.  5  per  cent, 
solutions  were  made  and  the  firmness  of  the  jelly  deter- 
mined after  24  hours. 


Formalin  added  to 

50  Grs.  Gelatin 

Solution. 

Proportion  of 
Formalin  to  Dry 

Gelatin. 

Firmness  of  Jelly. 

Cc. 
0-0 

Percent, 
o-o 

39t  +  a* 

0-0025 

o-i 

542  +  a 

A- 005 

02 

574  +  a 

o-oi 

0'4 

587  +  a 

It  consisted  for  the  most  part  of  8iOs,  the  Other  consti- 
tuents being  AljO,-  **&»  (:i<).  K.Owith  P,0,,  H,so4, 
II V,  ETjSiFj,  and  a  smill  amonnt  ofHCI.    Tlie  quantitative 

analysis  gave  :  —  Loss  on  ignition,  20-38  per  cent.;  SiO;, 
74-^7  percent;  P2Ofi  +  AU)3  +  Fe2():i.  4-:(5  per  cent.; 
CaO,  0"83  per  cent.;  total,  08-8:5  per  cent.  Water  boiled 
with  it  became  strongly  acid  and  on  titration  with  normal 
KuII  ibe  solution  showed  7*6  per  cent,  of  acid  reckoned 
as  so,.  But  the  qualitative  analysis  showed  that  HF  and 
H«SiF6  were  also  present.  The  latter  inu-t  have  been  formed 
during  the  decomposition  of  the  phosphorite  by  H2S04  in 
the  stages  represented  by  the  equations. 

(1.)  2CaF2  +  2H2S04  +  Si(J2  =  SiF4  +  2CaS04 
+  2HgO  and 

(2.)  3SiF4  +  4II20  =  2HaSiF0  +  Si(OII)4. 

Both  would  then  be  decomposed  by  the  heat,  the  Si(OII), 
yielding  the  anhydride,  ar.d  the  H2SiFfi  forming,  at  least  in 
part,  21 1 1-'  +  SiF4.  These  gaseous  products  acting  on  the 
substance  undergoing  decomposition  would  cause  small 
quantities  of  the  latter  to  Vie  taken  up  by  the  porous  SiO,. 

— C.  A.  M. 


*  a-140  grs.,  the  weight  of  the  disj  used  for  weighting. 

The  claims  in  the  patent,  are  for  the  addition  of  formalin 
(formic  aldehyde)  during  the  manufacture  of  size  and 
glue,  in  such  proportion  that  the  product  shall  liquefy  in 
warm  water. — A.  G.  B. 


XY.-MANURES,  Etc. 

Note  on  the  Decomposition  of  Phosphates  containing 
Fluorine.  Dr.  S.  Feitler.  Dlngler's  polyt.  J.  294, 
188—189. 
In  a  Hungarian  phosphate  factory,  where  South  American 
phosphorite  was  largely  used,  the  channels  and  chambers  of 
the  apparatus  became  coated  with  a  light  white  powder  to 
such  an  extent  that  within  a  year  two  or  three  waggon  loads 
were  removed.  This  powder,  when  analysed,  attacked  glass 
with  evolution  of  pungent  acid  vapours,  smelling  of  halogen 
acids,  especially  hydrofluoric  acid. 


The  Gunning  Method  for  Total  Nitrogen  in  Fertilisers. 
\V.  K.  Carrigues.     J.  Amer.  Chem.  Soc.  16,  798. 

See  under  XXIII.,  page  3o5. 


PATENT. 

'Treating  Brewer's  Spent  Hops,  Wet  and  Dry,  for  the 
Production  of  Manure,  Fire-Lighters,  and  Fuel,  and  a 
Powder  for  use  in  Dry-Earth  Closets.  J.  J.  Adkius, 
London.     Eng.  Pat.  21,658,  November  10,  1894. 

See  underXVll.,page  292. 


XYL— SUGAR,  STARCH,  GUM,  Etc. 

The  Manufacture  of  Cane  Sugar  in  Cuba.     Saillard. 
J.  des  fabr.  de  Sucre,  1894,  35,  46. 

The  author  has  obtained  excellent  results  as  regards  yield 
of  sugar  (10-56  per  cent.)  and  amount  of  syrup  to  be 
reworked,  by  carefully  treating  with  lime  and  precipitating 
the  slight  excess  of  the  latter  by  means  of  acid  calcium 
phosphate  or  magnesium  sulphite. — H.  T.  P. 


Manufacture  oj  a  New  Colouring  Matter.     R.   E.  Evans, 
Stratford-on-Avon.     Eng.  Pat.  4542,  March  3,  1894. 

A  saccharine  body,  such  as  cane  or  invert  sugar  or  glucose, 
is  heated  as  for  obtaining  caramel,  with  alkaline  material 
such  as  potassium  or  sodium  hydrate  or  carbonate,  "  and 
the  melt  is  dissolved  in  water,"  yielding  a  solution  which 
contains  "  the  alkali  salt  of  a  deeply-coloured  body  with  an 
acid  character."  By  adding  sulphuric  acid  to  the  solution 
the  colour  is  precipitated.  It  is  washed  to  remove  all  acid 
and  dried  at  a  gentle  heat.  If  the  colour  be  desired  of 
greater  purity,  it  may  be  dissolved  in  an  aikaline  solution 
and  again  precipitated  by  acid.  The  colour  may  also  be 
dissolved  in  spirit  and  used  in  the  form  of  a  solution.  The 
colour  is  applied  for  colouring  liquids,  especially  wines, 
spirits,  &c— F.  M. 
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The  Manufacture  of  Starch  from  Maize  in  the  United 
States  of  America.  J.  Kiieguer,  Dingler's  l'olyt.  J. 
1893,  295.  S9 — 42. 

The  first  stage  in  the  manufacture  of  starch — the  liberation 
of  the  starch-cells  from  the  substances  in  which  they  are 
embedded — is  effected  in  four  operations. 

1 .  Softening  of  the  maize  in  water. 

2.  Crushing  and  grinding  of  the  softened  maize. 

3.  Mechanical  separation  of  husks  and  germs. 

4.  Solution  and  separation  of  the  gluten. 

The  softening  process  is  conducted  in  wooden  tanks  of 
about  2.}, 000  kilos,  capacity,  in  which  the  unground  maize 
i>  treated  with  water  as  hot  as  possible  (60D — 66°  C),  con- 
sistent with  non-gelatinisation  of  the  starch.  After  12 — 24 
hours  the  steep-liquor  is  removed  and  renewed  daily  during 
3 — 4  days,  the  temperature  being  lowered  each  time,  so  that 
it  finally  stands  at  32" — 38°  C.  The  softened  mass  is 
subsequently  ground  between  rotating  stones  or  rolls,  or  a 
combination  of  the  two.  In  the  first  case,  ordinary  flat 
mill-stones,  set  sharp,  and  placed  closely  together  are 
employed,  and  the  water  added  during  grinding  is  so 
regulated  that  a  thin,  soft,  pulp,  quite  free  from  grits,  may- 
be obtained.  Too  coarse,  or  bad  milling,  results  in  loss  of 
starch  ;  whilst  excessive  grinding  has  the  same  effect,  and 
in  addition  leads  to  the  production  of  an  inferior  grade  of 
starch,  owing  to  the  excessive  disintegration  of  the  fibrous 
portions  of  the  grain,  whereby  their  final  separation  is 
rendered  more  difficult.  Under  favourable  conditions,  a 
mill  3  feet  in  diameter  will  grind  25  tons  of  maize  in  24 
hours  ;  but  this  efficiency  may  be  doubled  by  employing  in 
conjunction  with  the  mill,  a  system  of  rollers.  In  an 
arrangement  of  this  kind,  which  the  author  particularly 
recommends,  the  maize  is  first  crushed  between  fluted  rolls, 
then  pulped  in  an  agitator  provided  with  rapidly  rotating 
blunt  beaters.  The  germs  which  rise  to  the  surface  at  this 
stage  are  skimmed  off,  and  the  remaining  pulp  milled  as 
usual. 

After  milling,  the  starchy  portion  of  the  pulp  is  separated 
from  the  coarser  impurities  (husks,  &c.)  by  washing  the 
mass  on  rapidly-vibrating,  obliquely  mounted  sieves  (3  ft. 
•wide,  6  ft.  long)  covered  with  fine  silk- gauze  (120 — 1G0 
threads  per  inch).  The  manner  in  which  the  washing 
■water  is  supplied  to  the  sieves  is  a  matter  of  some  import- 
ance. The  u'ual  plan,  as  shown  in  the  accompanying 
drawing,  in  which  A  A  represents  the  sieve  surface,  1>  15  and 


1),  gutter-  for  conveying starch-pulp  and  water  respectively 
by  the  autbci  as  ictorv.     Much  of  tin- 

water  {ailing  on  the  right   through  tin- 

ga'./  1  of  Bowing  over   ii  •  .     This    may   l.<- 

••  d  by  placing  a  lath  immediately  below  the 
i  fiiHs  ;  but  the  best  reeulti  are  obtained 
to  the  nnder-snrfaefl  of  the  sieve  l>\ 
v  trough'.,  I,  and  7.     Although   the  abovi 
fori  i/  advantages  ovi  r  tin-  rotatoi  . 

odrieal  form,  there  is  no  doubl  thai   in  the  lattei  ■ 
re  uniform    application    of  the    waeh  water,  and   more 
ire  possible.     In  one  form,  which  ha*  been 
adopted,  tin-  inner  periphery  of  the  cylinder  i-  fitted 


with  a  continuous  spiral  diaphragm,  which  compels  the 
starch  mass,  during  the  rotation  of  the  apparatus,  to  travel 
over  every  portion  of  its  surface. 

For  the  purpose  of  regulating  the  flow  of  the  pulp  to  the 
sieves,  the  inclusion  ot  taps  or  valves  in  the  pipe  Bystem  i- 
not  advisable  on  account  of  the  stoppages  likely  to  occur. 
A  plan  that  has  been  found  to  work  well,  is  to  pump  the 
pulp  into  a  small  tank  through  the  bottom  of  which  slide  a 
number  of  open  pipes,  one  to  each  sieve,  liy  sliding  these 
pipes  up  or  down,  the  flow  may  be  adjusted  to  a  nicety. 
The  starch-milk  from  the  sieve  is  preferably  divided  into  two 
parts,  the  richer  (sp.  gr.  6  B.)  and  poorer  portions  (2  13.) 
being  collected  and  worked  up  separately. 

The  renaming  operation,  the  solution  of  the  gluten  which 
cements  together  the  starch  cells,  is  exclusively  effected  by 
chemical  means,  either  caustic  soda  or  sulphurous  acid 
being  used.  In  the  first  instance,  about  0-1  per  cent,  of 
alkali  is  added  directly  to  the  starch  milk,  which  is  then 
ready  for  immediate  further  treatment.  In  the  acid  process, 
the  acid  is  employed  at  the  very  outset,  about  04  per  cent, 
of  S0.2  being  added  to  the  steep  liquor.  It  serves  not  only 
to  dissolve  the  gluten,  but  plays  the  part  of  a  disintegrating, 
preservative,  and  bleaching  agent. 

The  final  purification  of  the  starch  by  washing,  deposition, 
&c,  and  the  drying  process  are  carried  out  in  much  the 
same  manner  as  in  Europe.  About  85  per  cent,  of  the 
crude  starch  is  recovered  by  these  processes,  the  remainder 
being  carried  away  with  the  gluten.  Starch  produced  by 
the  acid  process  is  usually  of  a  fine  white  colour,  and  yields 
a  thin,  elastic  paste.  On  this  account  it  is  preferred  for 
glazing,  loading  textile  fabrics,  &c.  On  the  other  hand, 
alkaline  starch  is  inferior  as  regards  appearance,  but  gives 
a  much  stiffer  paste,  which  fact  renders  it  more  suitable  for 
use  in  laundries,  paper  bag  and  box  making,  &c,  These 
peculiarities  may  be  referred  to  the  presence  of  traces  of 
acid  or  alkali  in  the  respective  starches. 

The  gluten  (precipitated  by  the  addition  of  an  acid  when 
the  alkaline  process  has  been  used)  in  the  waste  liquors  is 
recovered  by  filtration,  dried,  and  coarsely  ground.  In  this 
Mate  it  forms  a  valuable  cattle-food,  containing  as  it  does, 
albuminoids,  30 — 35  per  cent.,  the  same  amount  of  starch  ; 
tat,  8  percent.;  water,  10  per  cent.  Another  by-product, 
known  as  "  slop,"  consists  of  the  coarser  portions  of  the 
giain  (husk,  &c.),  and  is  usually  disposed  of  in  the  moist 
state  to  farmers,  &c.  Or,  if  this  is  not  possible,  the  slop 
may  be  dried.  100  parts  of  maize  yield  on  the  average — 
anhydrous  starch,  -1G-5  to  52;  gluten  meal,  18;  dried 
slops,  IS.  In  the  selection  of  the  raw  material  for  starcli 
manufacture,  special  stress  is  laid  on  thinness  of  husk, 
smallness  of  germ,  and  a  high  percentage  of  starch. 

The  Recovery  of  Oil  from  Maize  Germs. — Maize-germs 
contain  about  50  per  cent,  of  oil,  which  may  lie  readily 
extracted  by  grinding  and  hot  pressing  the  dried  germs.  It 
is,  however,  worth  while  doing  this  only  in  larger  installations 
(contmming  25,000  bushels  of  maize  and  upwards).  In 
such  eases  it  is  usual  to  separate  the  germs  during  the 
crushing  process  in  the  manner  already  indicated-  Crude 
maize-Oil  has  a  specific  gravity  of  0-917,  is  yellowish-red  in 
colour,  and  possesses  a  characteristic  odour  of  maize.  On 
stniidinL'  it  deposits  a  small  amount  of  granular  fatty  matter. 
—if.  T.  1'. 

Resistance  of  Molasses  to  Fermentation.     A.  Bau.     Zeits.  f. 

Spititiisind.  17(  366. 

See  under  X  VI 1.,  ]xif/<%  290. 


I  Comparison  of  Methods  for  the  Determination  of  Starch. 
W.  V..  Stone.    J.  Amer.  Chem.  Soc.  16,  726. 

under  Will.,  page  .'U7. 

FATBNT& 

Improvements  in   Apparatus  foi  Expressing  Sap  •»■  June 
from    Fibrous   Canet  ami  other   Material*      I).    Drum- 
mond,  Glasgow.     Bog.  Pat.  5119,  March  12,  L894. 

Thi  ■  ctional  eli  ration  of  the  apparatus,  consist- 

ing of  a  cylindei    A  for  "the  reception  of  the  scutched  cane, 
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over  which  is  the  ram   K  of  an  hydraulic  cylinder  ('  and  a 
Steam  cylinder  I)  arranged   tandem   fu«liion,  so  that  a  light 


Sugar  Cane  Crvsher. 

pressure  can  be  put  on  the  cane  by  the  steam  cylinder  or  a 
heavy  one  by  the  hydraulic  cylinder.  The  cane  in  the 
crushing  cylinder  A  is  first  beaten  down  by  the  ram  E  and 
cylinder  D  with  a  series  of  light  blows,  and  when  it  becomes 
consolidated,  the  full  force  of  the  hydraulic  cylinder  is 
exerted  and  the  sap  or  juice  is  forced  through  the  orifices 
of  the  false  bottom  F  and  away  by  the  outlets  e,  while  to 
ensure  the  whole  of  the  sap  being  carried  away,  jets  of 
steam  are  forced  in  the  side  perforations  e1  to  assist  the 
squeezing  action.  At  the  close  of  the  operation,  the  com- 
pressed fibre  remaining,  is  raised  by  the  ram  F1  and  false 
bottom  F  up  to  the  level  of  the  section  J,  where  the 
megasse  is  discharged  at  the  mouth  of  cylinder  A  by  the 
piston  head  at  J,  operated  by  the  horizontal  cylinder  K. 
Thus  it  is  swept  clear  of  the  false  bottom  F,  ready  for  the 
next  charge. — E.  G.  C. 


The  Manufacture  and  Production  of  a  New  Crystal/ i.^cd 
(Compound  of  Anhudro-oiiho-sulpliamine  Benzoic  Acid. 
J.  Y.  Johnson,  London.  From  F.  von  Heydc  11  Nachfol- 
ger,  Dresden,  Germany.  Frig.  Pat.  22,726,  November  23, 
1894. 

See  under  XX.,  page  297. 


XY1I -BREWING.  WINES.  SPIRITS,  Etc. 

Cojisumption  of  Steam  in  Steam  Installations  in  Breweries. 
Schneider.     Wocbenschr.  f.  Brauerei,  1891,  H,  997—999. 

Experiments  were  made  with  mashes  of  3*44  tons  each. 
The  results  are  given  in  the  following  table  :  — 


Mash  Tun. 

"Wort  Copper. 

4  hours  10  min. 
11-7  lb. 

3*55  tons 

0-9    „ 
2G-2    lb. 
28-7    ,. 
115-4    „ 

106-0    „ 
2-85  „ 

4  hours  30  min. 

22-8  lb. 

Consumption  of  steam  :— 

6'0  tons 

l-36    „ 

c.  Mean  per  hour  per  1  sq.  ft.  of 

heated  surface  of  vessel. 

d.  Mean  per  hour  per  cwt.  malt 

19-9  lb. 
43-5  „ 
195 "3  „ 

Consumption  of  coal  :-■*■ 

29(1-8  „ 

b.  Mean  per  hour  per  cwt. 

malt 

4-3  „ 

According  to  these  results  the  total  consumption  of  steam 
per  cwt.  of  malt  was  310  lb.  The  total  time  occupied  was 
5-75  hours,  so  that  the  average  hourly  consumption  of 
steam  was  54  lb.  per  cwt.  malt  and  the  necessary  heated 
boiler  surface  10  to  13  ft.  per  cwt.  of  malt.  These  figures 
are  much  higher  than  the  Schoneberg  ones  given  by  the 
Wochenschrift  (this  Journal,  1894,  1080)  which  the  author 
considers  to  be  much  too  low. — L.  T.  T. 


Reply  to   Preceding  by  the  Editor  of  the  Wochenschr.  f. 

Brauerei,  1894,11,  999—1000. 
It  is  pointed  out  that  Schneider's  figures  are  based  on 
simultaneous  mashing  of  one  lot  of  malt,  and  boiling  of 
wort  from  a  previous  mash,  and  consequently  his  hourly 
figures  refer  to  2  x  3*44  tons  and  not  to  3-44  tons.  This- 
accounts  for  the  very  high  hourly  consumption  of  steam,  and 
very  large  boiler  surface,  which  must  be  halved  if  they  are 
to  be  compared  with  the  Wochenschrift's  figures  relating  to- 
a  mash  and  subsequent  boiling  of  the  same  liquor.  The 
total  consumptions  of  steam  are  comparable,  and  Schneider's 
figures  show  an  excess  of  37  per  cent,  over  those  given  in 
the  Wochenschrift.  The  editor  maintains  the  correctness 
of  the  Schoneberg  figures,  viz.,  for  1  cwt.  malt  a  total  of 
222  lb.  steam ;  an  average  hourly  consumption  of  15  lb.  of 
steam ;  and  a  requisite  heated  boiler  surface  of  5  square  ft. 

— L.  T.  T. 

Note  on   the   Action   of  Diastase   on   Cold  Starch-paste. 
H.  T.  Brown  and  G.  H.  Morris.     Proc.  Chem.  Soc.  1895 

[148],  85. 

The  authors  draw  attention  to  the  generalisation  which 
they  claim  to  have  established  in  previous  communications, 
namely,  that  the  products  of  a  starch  transformation,  or 
any  part  of  them  separated  by  any  method  of  fractionation, 
can  always  be  expressed,  in  the  terms  of  maltose,  having  an 
optical  activity  of  [a],s86  =  150°,  and  a  cupric-reducing 
power  of  /c33o  =  61°,  and  of  dextrin,  having  an  optical 
activity  of  [o],3  M  =  216°,  and  no  reducing  power ;  in  other 
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words,  knowing  the  cupric-reducing  power  of  any  starch 
product,  the  optical  activity  can  be  predicted  with  accuracy, 
and  vice  versa.  This  fact  is  quite  independent  of  any 
consideration  of  the  true  nature  of  the  intermediate  products 
between  starch  and  maltose,  and  has  been  ignored  by 
certain  recent  workers. 

In  a  paper  by  Brown  and  Heron  (Trans.,  1879,  p.  627) 
it  is  mentioned  that  during  the  early  stages  of  the  action  of 
diastase  upon  starch-paste  in  the  cold,  there  is  an  apparent 
exception  to  this  rule,  the  optical  activity  being  lower  than 
it  should  be  on  the  assumption  that  only  maltose  and 
dextrin  are  present.  After  standing  some  hours,  or  on 
boiling,  this  discrepancy  disappears,  and  the  optical  cupric- 
reducing  powers  show  the  same  relationship  that  they  do  in 
conversions  made  at  higher  temperatures.  An  observation 
made  by  O'Sullivan  and  Tompson  in  another  direction 
suggested  an  explanation  of  these  abnormal  results,  and  in 
the  present  paper  the  authors  show  that  the  lower  angle  of 
rotation  observed  during  the  earlier  stages  is  due  to  the 
maltose  being  liberated  in  the  state  of  "  half  rotation,"  a 
condition  which  freshly  prepared  solutions  of  pure  maltose 
always  show.  When  freshly  dissolved  the  optical  power  of 
maltose  bears  the  relation  to  that  of  a  boiled  or  old  solution 
of  about  133°  —  150°,  and  the  authors  show  that  this 
relationship  holds  good  in  the  case  of  freshly- prepared 
products  from  cold  starch-paste. 


The  Advantages  of  Steam  Boiling.     Wochensehr. 
f.  Brauerei,  11,   1894,  1475—1476. 

The  opinions,  founded  upon  practical  experience,  of  a 
number  of  continental  brewers  are  recorded,  with  reference 
to  the  vexed  question  of  boiling  worts  by  means  of  steam 
or  by  fire  direct. 

Unanimity  seems  to  prevail  to  the  effect  that  little  or  no 
difference  can  be  detected  in  flavour  of  the  beers  from  (he 
two  systems  of  boding. 

As  to  the  amount  of  wear  and  tear  and  the  relative  cost  of 
erecting  and  maintaining  the  plant,  the  views  expressed 
naturally  differ,  although  it  appears  recognised  that  brewers 
generally  over-estimate  the  saving  of  fuel  effected  by  steam- 
boiling.  Direct  experiment  made  for  the  comparison  of 
procure  and  ordinary  boiling  showed  no  advantage  to  be 
effected  through  the  employment  of  pressure,  in  respect  of 
flavour  in  the  beers  produced. — T.  A.  G. 


The  Study  of  a  Bter  Sarcina.     Wochensehr.  f.  Brauerei, 
11,   1894,  1471— 147.J. 

A  sarcina  which  cause>  di-ease  in  beer  has  been  recently 
investigated  by  A.  Beichard  and  a  full  account  of  the  work 
published  in  the  Z*-it~ .  f.  d.  gesam.  Brauwesen,  1894, 
Xos.  30 — 36.  The  following  are  the  chief  characteristics 
of  the  organism  which  has  been  named  Pediococcus 
Sarcinaeformis  : — 

'J  he  best  culture  medium  for  the  sarcina  is  unhopped 
wort,  and  the  most  favourable  temperature  for  growth 
30" — 2.V  C  The  growth  shows  itself  after  about  3  days, 
the  liquid  gradually  acquiring  a  peculiar  characteristic 
smell  which  is  dissipated  on  exposing  the  liquid  in  open 
beakers.  At  the  same  time  a  gradual  increase  of  aciditv 
takes  place    due  to    the  formation  of  lactic  acid,  and  alcohol 

U  ai-o  formed  as  a  fermentation  product,     No  formation  of 

rred  I  oloo  -  of  bacteria  form  on  the  sides 
of  the  vessel,  and  at  the-  end  of  14-1.')  days  during  wlueh 
turbidity  the  liquid  gradually  clarified.      A  -ediment, 

which  was  at  first  brown  and  later  on  white,  was  gradually 
formed  in  the  flask".  The  pedioeoeeoa  failed  to  grow  in 
led  beer,  bnt  la  rterilised  beer  fn>-.  from  alcohol 
and  carbonic  acid,  a  strong  growth  was  obtained,  irhiUt  in 
maltose   and   dextrin    rolottoni    a    llighl    growth    oc<  urred. 

In  cane  tagar  solution  the  organism  refuted  to  grow,  eren 

paragin  ■    but  m  both  cane-sugar  and 

containing  8  pi  r  <■>  nt.  ol  meat  peptone,  it 

grew  well,  forming  pi  tped  bacteria.     Growths  were 

also  obtained  IB  hay  and   barley  irifu-ion-       In  a  :i  per  Oejlt. 

alkalin<  solution  a   ledimeot   was  obtained  sffei 


six  weeks,  consisting  of  masses  of  tetrads,  and  on  allowing 
it  shallow  layer  of  the  infected  peptone  solution  to  stand  in 
a  beaker  for  some  time,  irregular-shaped  packet  colonies 
of  a  pale  yellow  colour  were  formed.  On  sterilised  potato- 
slices  involution  forms  resulted,  similar  to  those  of  Lindner's 
Pediococcus  ctcvisiac. 

The  activity  of  the  sarcina  is  weakened  or  destroyed 
by  age  or  by  heating,  the  resistance  to  heat  being  less  in 
hopped  than  in  unhopped  wort.  Cold  has  also  a  retarding 
influence  on  its  activity,  and  it  will  not  grow  in  wort  if 
deprived  of  air.  Pasteurised  bottles  of  beer  were  inoculated 
and,  after  standing  three  or  four  days  at  4 — .">  C.  were 
placed  at  a  temperature  of  17° — 20'  C.  After  10  days  the 
beer  became  rather  cloudy  and  gave  the  well-known  taste 
of  sarcina  infected  beer. 

Keichard  finds  also  that  the  virulence  of  Pediococcus 
towards  beer  varies ;  it  may  cause  disease  or  it  may  not 
according  to  prevailing  conditions.  A  low  primary  attenua- 
tion followed  by  a  slow  after-fermentation  with  but  little 
formation  of  carbonic  acid  hinders  the  virulence  but  not  the 
vegetation  of  Pediococcus,  whilst  a  high  primary  attenuation 
with  a  vigorous  after-fermentation  and  consequent  copious 
formation  of  carbonic  acid  will,  if  continued  long  enough, 
gradually  increase  its  virulence.  The  degree  of  unsoundness 
produced  depends  also  upon  the  original  activity  of  the 
organism.  Saturation  of  the  wort  with  air  and  the  use  of  a 
strongly  attenuative  yeast  will  almost  entirely  suppress  the 
sarcina,  and  at  the  same  time  the  resultant  beer  is  rendered  v 
more  stable.  Light  hopping  encourages  sarcina  growth. 
Primary  fermentation  proceeds  too  quickly  for  the  develop- 
ment of  sarcina,  but  during  after  fermentation  at  a  tem- 
perature of  2° — 3°  C.  lower  the  cells  vegetate  at  the  bottom 
of  the  vessel.— T.  A.  G. 


The  Detection  of  Bottom-Fermentation  Yeast  in  Top- 
Fermentation  Pressed  Yeast.  A.  Bau.  Zeits.  f. 
Spiritusind.  17,  1894,  374. 

The  author  divides  the  group  Saccharomyces  cerevisiac  into 
the  types  represented  by  top  and  bottom  Frohberg  and  top  and 
bottom  Saaz  yeasts  (Wochensehr.  f.  Brauerei,  1894,  1366). 
Of  these,  only  the  top  Frohberg  types  should  be  present  in 
good  pressed  yeast,  and  for  the  detection  of  the  bottom 
types  advantage  is  taken  of  the  fact  that  the  former  split 
up  the  sugar  melitriose  into  fructose  and  melibiose,  but  only 
ferment  the  fructose,  leaving  melibiose  in  solution.  On  the 
other  hand,  the  bottom  yeasts  ferment  melibiose  and  can 
consequently  ferment  melitriose  completely.  A  4  or  5  per 
cent,  raffinose  or  melitriose  solution  (to  which  yeast-water 
has  been  added  as  nutriment)  is  .sterilised  and  inoculated,  by 
means  of  a  platinum  needle,  with  the  pressed  yeast  to  be 
examined.  When  fermentation  is  completely  at  an  end,  the 
solution  is  examined  for  unfermented  sugar  by  means  of 
its  cupric-reducing  power,  optical  activity,  and  osazone 
reaction.  Should  melihiosazone  (in. p.  177—178  F.)  be 
obtained,  it  is  proof  that  only  top  yeasts  were  present.  If 
the  tests  employed  include  t lie  cupric-reducing  power  and 
opticity,  but  not  the  osazone  reaction,  the  greatest  care  is 
requisite  to  insure  compli  ted  fermentation,  since  the  validity 
of  the  test  will  then  depend  upon  this  point. 

Since  several  other  organisms  occur  in  pressed  yeast  it 
will  be  necessary  to  further  examine  this  method  with  a 
view  to  ascertaining  their  action  on  melitriose,  because  any 
bacteria  which  arc  present  may  ferment  this  sugar  them- 
selves or  by  acting  in  symbiosis  with  yeast  So  far  the 
behaviour  is  only  known  in  thiN  respect  with  regard  to  top 
and  bottom  fermentation  Frohberg  and  Saaz,  ElliptoXdeus 
II.,  Hansen,  and  Monilia  Candida,  Hansen,     EllipsoTdeus 

BCU    like    the    top-ferineiitation   TCasU    in    that    it    splits   up 

melitriose  into  fructose  and  melibiose,  leaving  the  lattei 
unfermented,  whilst  Monilia  Candida  is  unable  to  ferment 
either    melitriose   or   melibiose,    and    bottom-fermentation 

feastl  can  ferment  both  completely.      Similar  results  to  the 

aim  Iso   I,,  ,  u  obtained   by    licrthelot,   Loiseau,  and 

Bchcibler.— T.  A.  G 
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Alcoholic  Fermentation,     \i.  von  Chudiakow.     Annates  rte 
l'lnM.  Pasteur.     February  1894. 

Tins  investigator  has  carried  oul  a  Dumber  of  experiments, 

the  results  of  which  may  be  grouped  under  five  heads  :  — 

I.  Fermentation  in  Pur,  Sugar-Water. — In  air,  fermen- 
tation only  occurs  utter  the  composition  of  the  medium  lias 
been  altered  by  the  dying-ofl  of  some  of  the  yeast  cells. 
By  taking  smaller  initial  quantities  of  yeast  it  is  found  that 
after  a  certain  time  the  cells  have  gradually  died  away,  so 
that  the  restoration  of  normal  conditions  no  longer  results 
in  the  production  of  fermentation,  and  this  peculiarity  is 
intensified  by  increased  temperatures. 

II.  The  Influence  of  Oxygen  on  Fermentation. — Oxygen 
was  found  to  retard  fermentation  in  pure  sugar-water,  but 
the  general  results  obtained  by  Chudiakow  tend  to  indicate 
that  the  influence  of  oxygen  varies  according  to  the  nutrient 
media  employed,  and  is  in  fact  in  an  inverse  ratio  to  their 
suitability. 

III.  The  Reproduction  of  the  Yeast  in  the  Presence  and 
Absence  of  Oxygen. —  Oxygen  is  necessary  to  the  perform- 
ance of  this  function,  but  its  influence  is  the  converse  of  that 
mentioned  under  II.,  i.e.,  it  is  less  essential  where  the 
nutrient  medium  is  more  valuable.  It  would  also  seem  that 
the  necessity  for  oxygen  is  intimately  connected  with  the 
transference  of  nitrogen  in  the  yeast  cell. 

IV.  The  Influence  of  Temperature  on  Fermentation. — 
Hitherto  the  effect  of  temperature  has  only  tK-en  studied 
under  conditions  among  which  the  multiplication  of  the 
yeast  colls  was  a  prominent  factor,  whereas  the  author  con- 
siders this  should  either  be  excluded  or  its  influence  on  the 
result  ascertained.  From  his  researches  the  existence  of  a 
most  favourable  temperature  for  fermentation  appears  to  be 
negatived,  but  owing  to  experimental  difficulties  no  accurate 
curve  for  the  various  temperatures  could  be  obtained. 

V.  Intertnolecular  Respiration  of  Yeast. — "While  in  the 
higher  plants  the  dependence  of  respiration  on  the  plant  con- 
stituents cannot  be  detected,  in  moulds,  on  the  other  hand, 
an  alteration  is  observed  when  the  nutrient  medium  is 
changed,  Diakonow  found  that  only  when  glycose  is  used 
does  more  or  less  effective  respiration  occur  during  exclusion 
of  oxygen.  In  all  other  cases  the  evolution  of  C02  ceases 
•with  the  withdrawal  of  oxygen. 

Chudiakow  finds,  in  contradiction  to  previous  observers, 
that  intermolecular  respiration  or  the  so-called  self- 
fermentation  of  yeast  does  not  actually  occur,  and  only 
apparently  so  when  the  cell  plasma  contains  sugar,  or  as  a 
Tesult  of  bacterial  impurities. — C.  S. 


thereby  in  a  diminished  yield  of  alcohol.  In  view  of  the 
high  fermentative  energy  of  bottom  Saaz  yeast  under 
certain  conditions  experiments  with  this  variety  on  molasses 
would  not  be  without  value. — C.  8. 


Resistance  of  Molasses   to  Fermentation.     A.  Bau.     Zeits. 
f.  Spiritusind.  17,  366. 

Several  attempted  explanations   have  been  given   of  the 
cause  of  the  difficulties  experienced  in  completely  ferment- 
ing molasses ;  the  presence  of  volatile  fatty  acids,  nitrous 
acid,  fission  fungi   (Spaltpilzen),  and  of  sugars  only  fer- 
mentable with  difficulty,  each  having  its  advocates.     The 
latter  deserves  more  attention  than  it  has  hitherto  received, 
as  the   raffinose  or  melitriose  found  in   molasses  is  itself 
unfermentable.     It  is,  however,  split  up   by  both  top-  and 
"bottom-fermentation     Frohberg     and     Saaz     yeasts     into 
fructose  and  melitriose,  and  of  these  the  former  is   com- 
pletely fermented    by  all  four   yeasts,    whereas  the  latter 
is  only  so  by  the  bottom -fermentation    varieties,  the  top- 
fermentation  yeasts  merely  fermenting  about  one-third  of  it. 
The  volatile  acids  and  the  fission-fungi  (Spaltpilzen)  can 
be    removed   or   destroyed    by   boiling   well    with    dilute 
sulphuric  acid,  a  process  which  also  inverts  more  or  less  of 
the  melitriose.     When  the  inversion  is  energetic,  fructose, 
slucose,  and  galactose  are  formed,  whereby  though  the  latter 
(according  to  F.  Fischer)  is  only  attacked  with  difficulty  by 
top-fermentation  yeasts,  two-thirds  of  the  melitriose  becomes 
-susceptible  of  fermentation,  and  the  whole  may  be  fermented 
by  adding   "bottom"   yeast   to  the  "top"  yeast   usually 
employed.     On   the  other  hand,  prolonged  exposure  to  a 
comparatively  large  amount  of  sulphuric  acid  results  in  the 
destruction  of  some  of  the  fructose  of  the  molasses,  and 


Fermentation  of  Glucose  Syrups.     II.  E.  Ilorton.    J.Amer. 
(hem.  Soc.  16,  808—809. 

CONTRARY  to  the  general  opinion,  glucose  syrup  of  41"  B. 
is  fermentable.  During  the  summer  of  1893,  large  quantities 
of  the  so-called  "  mixing-glucose  "  sold  in  southern  cities 
was  found  to  be  in  a  state  of  active  fermentation.  Moisture 
determinations  showed  21  '1  per  cent.,  the  normal  quantity 
for  41°  15.  syrup.  In  order  to  try  and  prevent  fermentation 
the  following  antiseptics  were  added  to  separate  barrels  of 
5>  gallons,  viz.:  —  1  •  46  lb.  of  sodium  bisulphite,  40°  B. ; 
h  o/..  boric  acid  and  }  oz.  benzoic  acid;  a  mixture  of  all 
three.     In  neither  case  was  there  any  effect. — L.  A. 


Sterilisation  of  Cellars,  Floors,  Vats,  §-c.  by  Means  of 
Formaldehyde  Vapour,  and  its  Behaviour  towards 
Yeasts  and  Bacteria.  W.  Windisch.  Wochcnschr.  f. 
Hrauerei,  11,  1894,  1531—1532. 

The  antiseptic  properties  of  formaldehyde,  both  in  the 
solid,  liquid,  and  gaseous  state,  were  recognised  by  Trillat 
in  1891.  Its  general  use  has  been  restricted  however, 
owing  to  the  difficulty  of  preparation,  but  Trillat  has  since 
that  time  constructed  a  modified  burner,  which  will  convert 
5  kilos,  of  methyl  alcohol  per  diem  into  formaldehyde,  of 
which  the  yield  is  25  per  cent,  of  the  methyl  alcohol  used. 
The  bacteria  of  a  sick  room  of  45  cub.  m.  capacity  were 
destroyed  by  generating  aldehyde  for  four  hours  by  means 
of  this  apparatus  (Comptes  rend.  119,  563). 

Cambier  and  Brochet  (Oomptes  rend.  119,  607)  have 
also  constructed  a  burner  for  the  generation  of  aldehyde  by 
incomplete  combustion  of  methyl  alcohol.  Formaldehyde 
offers  certain  advantages  to  brewers  as  a  disinfectant  for 
cellars,  refrigerator  rooms,  vats,  &c.  Its  action  towards 
bacteria  is  known,  but  its  behaviour  to  yeasts  is  yet  to  be 
investigated.  The  author  has  observed  that  in  solutions  of 
tri-formaldehyde,  yeast  cells  will  remain  alive  long  after  the 
bacteria  are  quite  killed.  A  yeast  which  was  very  much 
contaminated  by  bacteria  was  freed  from  them  by  this 
means.  Further,  the  addition  of  a  dilute  aqueous  solution 
of  tri-formaldehyde  prevented  butyric  and  lactic  fermen- 
tation setting  in,  in  an  infusion  of  ground  malt  and  water, 
when  kept  at  au  elevated  temperature.  A  very  small 
amount  of  aldehyde  sufficed  to  prevent  bacterial  fermenta- 
tion, although  fermentation  was  set  up  by  the  yeasts 
present.  Evidently  then  formaldehyde  resembles  hydro- 
fluoric acid,  in  that  bacteria  are  much  more  susceptible  to 
its  action  than  are  yeasts. — T.  A.  G. 


Composition    and   Analysis   of  Malt.      T.  Crossman.     J. 
Amer.  Chem.  Soc.  1894,  16,  559—565. 

Miller  (this  Journal,  1895,  80),  states  the  important 
points  for  the  brewer  in  the  analysis  of  malts,  as : 
L.  Moisture;  2.  Extract;  3.  Diastatic  Power;  4.  Acidity. 
The  author  contends  that  these  determinations  are  not  of 
much  use  to  the  brewer  unless  accompanied  by — 5.  Ready- 
formed  sugars  soluble  in  cold  water ;  6.  Percentage  "of 
uncoagulable  albuminoids  soluble  in  cold  water;  7.  The 
quantity  of  free  maltose,  malto-dextrins,  and  free  dextrin, 
when  the  malt  is  mashed  under  standard  conditions,  and ; 
8.  The  amount  of  unmodified  starch  or  steeliness.  The 
extract  is  best  determined  by  Heron's  method  (this 
Journal,  1888,  259 — 276),  which  gives  valuable  information 
to  the  practical  brewer.  Contrary  to  Miller's  statement, 
the  author  believes  that  most  brewers  are  guided,  when 
purchasing  malt,  more  by  the  quality  than  the  quantity  of 
the  extract.  The  diastatic  power  is  best  determined  by 
Lintner's  method  which  gives  the  amount  of  curing  the 
malthas  been  subjected  to.  The  behaviour  of  the  malt  is 
not  alone  dependent  on  the  diastatic  power,  but  largely 
also  on  the  state  of  the  starch  present.  If  the  starch  be  free 
and  friable  the  diastase  will  conveit  more  than  if  it  be 
vitreous   or   steely.      The    determination    of    ready-formed 
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sugars  is  important  to  the  brewer.  If  the  percentage  is 
very  low,  the  barley  has  been  insufficiently  germinated, 
if  it  is  above  17  per  cent,  calculated  on  the  malt,  it  is 
probable  that  the  malt  has  been  forced  and  that  the  beer 
produced  from  it  will  not  be  sound.  The  amount  of 
uncoaijulahlc  albuminoids  appears  to  bear  a  relation  to  that 
of  the  ready-formed  sugars  (Moritz,  Technical  Brewing, 
a  Report  on  the  Chief  Features  in  the  year  1893),  and  by 
dividing  the  soluble  albuminoids  into  the  ready-formed 
sugars,  a  factor  closely  approximating  6*3  appears  gener- 
ally to  be  obtained.  The  author  considers  the  determination 
of  free  maltose  and  malto-dextrins,  if  the  malt  is  always 
mashed  under  the  standard  conditions  of  Heron's  test,  very 
valuable  as  helping  the  brewer  to  decide  as  to  the  way  his 
malt  is  to  be  handled  in  the  mash  tun,  since  on  the  amount 
of  free  maltose  and  malto-dextrins  in  a  wort  depends  to  a 
large  extent  the  condition,  flavour,  and  attenuation  of  the 
resultant  beer.  The  estimation  of  the  amount  of  unmodified 
starch  or  steeliness  is  often  neglected,  but  is  most 
important.  If  there  is  much  unmodified  starch  it  shows 
that  the  malting  has  been  inefficient,  the  cellulose 
surrounding  the  starch  has  not  been  properly  broken  down 
and  the  latter  is,  to  a  great  extent,  "  locked  up,"  and  will 
not  get  converted  by  the  diastase  in  the  first  mash.  Part 
of  it  will,  however,  become  "  semi-dissolved  "  and  be 
washed  out  by  the  subsequent  higher  temperature  sparging, 
and,  not  being  converted,  is  likely  to  cause  grey  or  hazy 
beer.  This  incomplete  breaking-down  of  the  cellulose 
appears  also  to  be  accompanied  by  the  incomplete  modifi- 
cation of  the  glutens  and  this  would  cause  w:ant  of  brilliancy 
in  the  beer.  The  author  recommends  the  following 
method  for  the  determination  of  this  unmodified  starch. 
50  grms.  of  malt  are  mashed,  as  in  Heron's  extract 
estimation,  the  mash  is  boiled  vigorously  for  an  hour  and 
allowed  to  cool  to  1503  F.,  50  cc.  of  cold  water  extract 
(HeroD,  loc.  cit.)  are  now  added,  and  the  mash  kept  at 
150*  V.  for  another  hour.  The  whole  is  now  cooled  to 
60°  V.,  made  up  to  515°  cc.  and  the  gravity  taken, 
allowance  being  made  for  the  gravity  added,  i.e.,  50  cc. 
cold  water  extract.  The  difference  in  solid  matter  between 
the  boiled  ma4i  and  the  mash  for  extract  gives  the  amount 
of  unmodified  starch.  If  the  unmodified  starch  is  much 
over  7  per  cent.,  the  malt  should  be  looked  upon  with 
suspicion. 

The  author  considers  that  the  results   of  an  analysis  of 
malt  should  be  stated  as  follows  : — 

Composition  of  Wort  Mashed  under  Standard  Conditions. 

Pn  e  maltose,  fermentable 33*80 

B   id  -fanned  solars,  fermentable lroo 

Malt  ,-d<  xtrir.s,  anfermentable  [ ^'tani  vl]  **M 

Free  dextrin,  anfermentable ir  10 

Albuminoids 2*21 

I  "60 

.V                            i    u:,\ 

Dry  extract 70'00 

Unmodified  staxcn  7-m> 

Moisture j-:hi 

H'10 

Total iOO'OO 

tatic  capacity :;u 

Colour  of  wort r„l,. 

Ptovour „„„(| 

—  L.  T.  T. 


8ulphurou$  Acid  in  Witu     l  .Schafterand  A.  Bertschioger. 
/    '    l;'  P   I    '",  18,  284, 
(From  the  Authors'  original  pamphlet.) 
ie   uncertainty  of  opinion  still  exists  as  to  the  prei 

limit  beyond  which  the  pi  ,f  lalpbnrOQI  re-id  iii  H 

nasi  b'  I  injoi  loos  to  the  consnmi  r     The  nutl 

I  thi  refore  made  a  im<  •  ,1,,. 

Hon  bring  pa  d  i  »  the  above  question. 


Other  points  investigated  related  to  the  variations  in  the- 
amounts  of  free  and  combined  sulphurous  acid  during 
storage  of  wine,  and  the  antiseptic  action  of  the  same  ;  the 
stability  of  aldehyde  sulphurous  acid  in  presence  of  dilute 
hydrochloric  acid  (representative  of  gastric  juice)  ;  the 
physiological  action  of  sulphurous  acid  ;  variations  in  the 
proportion  of  acid  produced  by  sterilisation  of  wine,  &c. 
The  following  conclusions  are  arrived  at : — In  the  examina- 
tion of  white  wines  both  free  and  aldehyde  sulphurous  acid 
must  be  determined.  In  forming  an  opinion  on  sulphured 
wines  from  a  hygienic  point  of  view,  the  amount  of  free 
sulphurous  acid  is  the  chief  determining  factor.  This 
should  not  exceed  20  mgms.  per  litre.  The  total  sulphurous 
acid  should  not  exceed  200  mgms.  per  litre.  These  figures- 
also  apply  to  cider,  perry,  &c.  On  the  other  hand  medicinal 
wines  must  not  contain  more  than  20  mgms.  per  litre  of 
total  sulphurous  acid,  and  it  is  advisable  to  determine  the 
amount  in  such  cases  gravimetrically. — II.  T.  P. 


Estimation    of    Cane   Sugar    in   Malt.      Wochenschr.   f. 
Brauerei,  H,  1894,  1536. 

See  under  XXIII.,  page  316. 
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Improvements  in  the  Manufacture  of  Ale  and  Stout. 
S.  H.  Sheldrake,  Gipsy  Hill,  Surrey.  Eng,  Pat.  25,052, 
December  30,  1893. 

The  inventor  proposes  to  increase  the  nourishing  pro- 
perties of  ale  and  stout  by  introducing  into  them  during  the 
course  of  manufacture,  calves'  head  or  feet,  bullocks'  heads, 
and  shins  of  beef,  and  a  small  quantity  of  quinine.  He 
further  proposes  to  raise  the  temperature  in  the  mash-tun 
after  the  lapse  of  two  hours  to  190°  F.,  and  to  boil  in  the 
copper  for  four  hours. — J.  G.  W. 


Improvements  Relating  to  the  Charging  and  Combining  of 
Liquids  irith  Carbonic  Acid  Gas  and  to  Apparatus 
ttwrefor.  H.  H.  Lake,  Loudon.  From  E.  Adam,  Phila- 
delphia, U.S.A.  Eng.  Pat.  2054,  January  30,  1894. 
Fi:i:mi:ntj.I)  or  unfermented  wort,  cordials,  distilled  and 
other  liquids,  are  charged  with  carbonic  acid  gas  by  means 
of  apparatus,  including  a  high  pressure  combining  and 
regulating  tank,  which  is  operated  entirely  f ull  of  liquid ; 
another,  expanding  and  releasing  tank,  with  external  gauge, 
in  which  space  is  left  for  air  and  gas;  and  a  low  pressure 
combining  vat  or  vessel.  The  high-pressure  tank  has  a 
liquid-pressure  gauge,  safety-valve,  and  vftlved  pipes  leading 
from  the  top  and  bottom  to  other  parts  of  the  apparatus. 
I  lie  expanding  arid  releasing  tank  has  a  gas  pressure-gauge, 
safety,  blow-off,  and  other  valves,  a  valved  pipe  con- 
necting to  the  gas  space  above,  and  by  an  injector,  to  the 
lower  part  of  the  vessel,  besides  pipes  at  the  bottom  connect- 
ing the  general  system.  The  low-pressure  vat  has  also 
suitable  connections.  Strainers  are  interposed  in  three 
place-.  Aii  important  part  of  the  system  is  the  charging 
apparatus,  connected  to  a  pump,  to  cylinders  containing 
compressed  carbonic  acid  gas,  and  by  suitable  valved  pipes, 

to  the  tanks.  It  consists  of  a  shell  containing  pipes  or 
j. lugs,  with  intervening  chambers  communicating  with 
branches  lending  to  the  different  tanks,  and  has  a  tubulin- 
plug  connected  with  the  shell  at  the  discharge  end  of  tho 
pipes,  and  a  chamber  between  this  end  and  the  discharge 

nOZZlfl  Of  the  Shell,  and  a  plug  passing  through  the  shell, 
operating  as  a  valve  with  seat  against  the  nozzle,  all  the 
parts    being    adjustable.        Ily    means    of  tins    apparatus,   it 

liquid,  or  two  liquids,  may  whilst  under  pressure,  be  brought 

into  contact  with    carbonic  acid,  and    also  while  under   relief 

of  pressure,  while  issuing  as  a  spraj  Prom  the  nozzle. 

In  carrying  out  the  process,  the  val  and  bigh-piessure 

lank  are  quite  filled  with  liquid,  and  the  Other  tank  is 
partially  Idled.  By  means  of  liquid  drawn  from  the 
unfilled  tank,   hydraulic  pressure    is  brought    to  bear  by  this 

pump  on  tho  two  full  vessels;  but  h\  regulation  of  tho 
valves,  a  pressure  of  20  lb.,  for  instance,  is  exerted  in  oni 

tank,  an  I   about    h -ill    that  in    the   other.      The  earb  >nic  acid 
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is  then  turned  on,  and  the  liquid  arriving  in  different 
chambers  of  the  charging  vessel  meets  the  gat,  v/ith  which 
it  is  sprayed.    The  charged  liquid  then,  under  high  pressure, 

forces  sunn-  of  the  liquid  from  the  full  tank  into  the  low- 
pressure  tank,  "where  it  combines  with  its  carbonic  acid 
gas  with  the  low  compressed  liquid,"  part  of  which  then 
passes  through  a  regulating  cylinder  into  the  incarnpletely 
fill,  d  tank.  The  process  is  continued  until  the  liquid  in  the 
low-pressure  vat  is  completely  charged  with  the  gas. 
Another  process  is  described,  in  which  highly-charged 
liquid  and  gas  from  the  high-pressure  tank  is  mixed  as 
spray  in  the  charging  vessel,  with  a  released  and  expanded 
stream  of  liquid  from  the  partially-filled  tank,  the  mixed 
liquid  being  then  forced  into  the  high-pressure  vessel,  the 
process  being  continued  until  the  liquid  is  saturated  under 
successively  increased  and  diminished  pressure.  In  this 
process,  the  low-pressure  vat  is  not  used.  It  is  stated  that 
the  "  expanded  liquid  may  be  charged  with  carbonic  aekl 
gas  more  freely  than  when  the  same  is  compressed,"  while 
the  subsequent  compression  effects  thorough  combination. 
The  processes  admit  of  various  subordinate  modifications. 

— E.  S. 


Apparatus  for  Brewing.     Dr.  ('.  Each,  Chicago.    i:ug.  Pat. 
3998,  February  24,  1394. 

The  apparatus  consists  of  a  cylindrical  vessel  with  a  domed 
top  and  bottom,  the  latter  being  provided  with  a  steam 
jacket.  Into  the  top  opens  a  wide  vertical  tube,  which  can 
be  closed  by  a  valve ;  passing  through  it  is  also  a  vertical 
charge  or  discharge  pipe,  which  can  be  raised  or  lowered  from 
the  outside  so  as  to  bring  its  orifice  to  any  required  level 
within  the  interior  of  the  vessel.  The  vessel  is  provided 
with  a  very  complete  stirring  apparatus,  consisting  of  a 
series  of  horizontally  revolving  arms  towards  the  bottom, 
ami  of  a  set  of  vertically  revolving  ones  in  the  centre.  A 
series  of  nozzles  above  the  horizontal  arms,  serves  to  intro- 
duce steam  into  the  contents  of  the  vessel,  while  the  above- 
mentioned  steam  jacket  serves  for  heating  purposes.  It  is 
claimed  that  the  apparatus  can  be  used  as  a  mash-tun, 
steam  cooking  apparatus,  a  pressure  copper  or  a  sterilising 
vessel  by  slight  alterations  of  the  valves  and  inlet  pipes. 
J      b  —J.  G.  W. 


Manufacture  of  a  New  Colouring  Matter.     R.  E.  Evans, 
Stratford-on-Avon.     Eng.  Pat.  4542,  March  3,  1894. 

See  under  XVI.,  page  286. 


An  Improved  Filter  for  Wines  and  other  Liquids.  T.  F. 
Seitz,  Kreuznach,  Germany,  Eng.  Pat.  5221,  March  13, 
1894. 

See  under  I.,  page  259. 


Improvements  in  or  relating  to  the  Treatment  of  Brewers' 
and  Distillers'  Mash  and  the  Saccharine  Liquid  or  Wort 
obtained  therefrom.  R.  W.  Preston,  Liverpool,  and  J.  M. 
Hogarth,  Bootle.  Eng.  Pat.  10,667,  June  1,  1894. 
The  mash  is  made  in  a  tub  with  the  ordinary  perforated 
bottom,  and  the  wort  run  off,  which  process  is  repeated 
until  toe  saccharine  and  amylaceous  substances  of  the  malt 
are  completely  extracted.  The  wort  so  obtained  is  filtered 
through  an  ordinary  filter-press  and  fermented  with  yeast 
in  the  presence  of  pure  air,  which  pure  air  is  obtained  by 
passing  air  successively  through  a  couple  of  wooden  vats, 
partly  filled  with  commercial  sulphuric  acid,  either  half- 
dilute  or  undiluted.  For  the  purpose  of  passing  the  air 
through  the  acid,  the  inventors  propose  a  central  downward 
tube,  bearing  six  perforated  arms,  which  arms,  by  the 
revolution  of  the  central  tube,  circulate  within  the  acid 
liquor.— J.  G.  W. 


Apparatus  fur    Cooling  Beer.     .1.  Y.  Poplawsky,   Bremer- 
liai'cn  Am'llafen.     Eng.  Pat.  20,988,  November  1,  1891. 

In  order  to  cool  beer  or  similar  liquids,  these  are  introduced 
into  a  closed  vesssl  of  rectangular,  circular,  or  other  form, 
surrounded  by  an  ice  jacket.  The  liquid  is  allowed  to  flow 
through  a  series  of  zigzag  passage's,  the  length  of  which 
may  be  varied,  in  order  to  regulate  the  cooling  effect,  and  is 
afterwards  drawn  off  in  a  cooled  state.  Various  forms  of 
apparatus  are  described  and  illustrated  for  dealing  with 
large  or  small  quantities  of  liquid. — E.  G.  C. 


Treating  Brewers'  Spent  Hops,  Wet  and  Dry,  for  the 
Production  of  Manure,  Firelighters  and  Fuel,  and  a 
J'owder  for  use  in  Dry  Earth  Closets.  J.  J.  Adkics, 
London.     Eng.  Pat.  21,658,  November  10,  1894. 

For  use  as  a  manure  for  flower,  fruit,  and  vegetable 
gardens,  the  spent  hops  are  mixed  with  nitrate  of  soda  or 
sulphate  of  ammonia  and  salt.  For  very  tender  plants,  the 
spent  hops  are  used  alone. 

For  use  as  fuel,  the  hops  are  dried  and  treated  with  tar, 
pitch,  or  rosin,  and  coal  slack,  and  moulded  into  blocks. 
Or,  the  wet  hops  may  be  first  pressed  into  blocks,  then 
dried,  and  treated  with  a  mixture  of  resin  or  pitch,  and 
paraffin. 

For  use  in  dry-earth  closets,  the  dry  powdered  hops  are 
mixed  with  5  cwt.  of  a  suitable  disinfecting  powder  to 
15  cwt.  of  hops. — L.  A. 


Improvements  in  Apparatus  for  the  Electrical  Treatment 
of  Beer  or  other  Liquid  or  Material.  L.  Wagner  and 
.J.  Marr,  Baltimore,  U.S.A.  Eng.  Pat.  23,553,  December 
4,  1894. 

See  under  XL,  page  280. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(il.)— CHEMISTRY  OF  FOODS. 

Proteids  of  the  Wheal  Kernel.      T.  B.  Osborne   and  C.  L. 
Voorhees.     J.  Amer.  Chem.  Soc.  1894,  16,  524—535. 

The  authors  have  separated  from  the  wheat-kernel  five 
distinct  proteids — gliadin,  glutenin,  edestin,  leucosin,  and  a 
proteose,  and  also  small  quantities  of,  apparently,  another 
proteose. 

Gliadin  is  readily  dissolved  from  wheat-flour  and  from 
gluten  by  hot  dilute  alcohol.  It  also  exists  in  the  rye-kernel. 
When  dried  over  sulphuric  acid  it  forms  a  snow-white 
friable  mass,  which  is  easily  reduced  to  a  powder.  If 
moistened  with  dilute  alcohol  or  water  and  then  dried,  it 
forms  thin  transparent  sheets  resembling  gelatin,  but  rather 
more  brittle.  Treated  with  a  little  cold  water,  it  forms  a 
sticky  mass,  and  dissolves  slightly  on  the  addition  of  more 
water.  It  is  much  more  soluble  in  boiling  water,  but 
separates  out  again  on  cooling  or  on  the  addition  of  a  very 
little  sodium  chloride.  If  a  little  sodium  chloride  be  added 
to  distilled  water,  and  the  solution  be  applied  to  the  moistened 
gliadin,  a  very  coherent  viscid  mass  results,  which  adheres  to 
everything  it  touches  ;  but  if  a  10  per  cent,  sodium  chloride 
solution  is  used,  the  plastic  mass  is  formed,  but  has  lost  its 
adhesive  character.  Gliadin  is  quite  insoluble  in  absolute 
alcohol,  but  becomes  more  and  more  soluble  when  the 
alcohol  is  diluted  with  water  up  to  a  certain  point,  after 
which  the  solubility  again  diminishes.  70  per  cent,  alcohol 
dissolves  an  almost  indefinite  amount  of  the  proteid.  It  is 
easily  soluble  in  dilute  acids  and  alkalis  and  is  again  preci- 
pitated uuchanged  from  these  solutions  on  neutralisation.   It 
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gives  the  usual  proteid  reactions  with  nitric  acid,  with 
Millon'a  reaction,  and  with  the  biuret  test.  When  gliadin  is 
dissolved  in  concentrated  hydrochloric  a«d,  a  violet  colour 
is  gradually  developed.  Warm  50  per  cent,  sulphuric  acid 
gives  a  similar  coloration,  which  is  intensified  on  boiling. 
On  boiling  its  aqueous  solutions,  gliadin  is  coagulated,  and 
s  then  insoluble  in  alcohol  and  in  0-2  perjeent.  potash,  thus 
differing 'from  glutenin.  It  forms  about  4  25  per  cent,  of 
the  wheat  kernel. 

Glutenin  is  soluble  in  dilute  acids  and  alkalis ;  it  is 
almost  insoluble  in  cold  water  and  cold  alcohol,  but  appears 
to  be  slightly  soluble  in  boiling  dilute  alcohol.  With  con- 
centrated hydrochloric  acid  it  gives  a  yellow  colouration, 
■which  gradually  changes  to  violet.  With  sulphnric  acid  it 
gives  a  brown  colouration.  Its  composition  is  very  nearly 
if  not  exactly  that  of  gliadin,  but  the  two  substances  are 
certainly  distinct.  It  forms  about  4  per  cent,  of  the  wheat 
kernel. 

Edestin  (this  Journal,  1894,  828)  is  precipitated  from  its 
saline  solutions  by  dilution  or  by  saturation  with  magnesium 
or  ammonium  sulphate.  It  is  partly  precipitated  from  its 
solutions  on  boiling,  but  does  not  coagulate  below  100°. 
The  wheat  kernel  contains  between  06  and  0-7  per  cent, 
of  edestin. 

Leur.osin  is  an  albumin  coagulating  at  52°  and  precipi- 
tated from  its  solutions  by  sodium  chloride  or  magnesium 
sulphate.  It  forms  about  0*3 — 0-4  of  the  wheat  kernel  and 
when  coagulated  at  60°  has  the  composition:  C53-02  per 
cent.  H  G-84,  X  16-80,  S  1-28. 

The  Proteose  was  obtained  (after  removing  the  edestin 
by  dialysis  and  the  leucosin  by  coagulation)  by  saturating 
the  solution  with  sodium  chloride.  On  concentration  by 
boiling  a  coagulum  was  gradually  formed,  amounting  to 
about  0-3  per  cent,  of  the  wheat  kernel,  and  of  the 
composition  C51-86  per  cent.  H  6*82,  X  17-32,  sulphur 
and  oxygen  24"  0. 

The  Formation  of  Gluten. — The  authors  have  made  a 
large  number  of  experiments  on  this  subject  (this  Journal, 
1893,  1048),  and  conclude  that  no  ferment  action  is 
involved  in  the  formation  of  gluten,  but  that  it  consists 
solely  of  gliadin  and  glutenin,  and  is  produced  by  the  action 
of  the  peculiar  adhesive  properties  of  gliadin,  in  cementing 
together  the  insoluble  glutenin  into  a  sticky  and  strongly 
adherent  mass.  When  gliadin  is  extracted  from  wheat 
flour  by  alcohol,  no  gluten  can  be  obtained  from  the  residual 
flour  though  a  plastic  dough  is  produced.  Similarly,  when 
gliadin  was  mixed  with  starch,  a  tough  dough  could  be  made, 
but  no  gluten  obtained.  Neither  gliadin  nor  glutenin  are 
able  alone  to  form  gluten. — L.  T.  T. 


Mgnus. 
Dwelling  room 

Laboratory 1 '  I 

School  room lO'O 

Horsehair  spinning  factory 17*0 

(  17-0 
Saw  mill \    and 

(.  16'0 

Woollen  factory,  picking  room 7'0 

Woollen  factory,  cutting  room 20  "0 

C  22-0 
Flour  mill •]    and 

C  28-0 

Iron  foundry  (15—20  workmen) 28*0 

Iron  foundry  (not  previously  used) 1  "5 

Iron  foundry  (few  workmen) 12'0 

Iron  foundry   (during  the  work,  after  sand 

had  been  moistened) 8"0 

Snuff  manufactory 72'0 

Snuff  manufactory  (before  powdering) 16'0 

Cement  works  (during  the  work) 221*0 

Cement  works  (in  an  interval) 130 '0 

Details  are  also  given  of  the  quantities  of  dust  deposited 
in  an  hour,  taking  into  account  the  strength  of  the  wind, 
moistness  of  the  atmosphere,  and  other  conditions. 

In  conjunction  with  Lamb,  the  author  has  constructed 
an  air-purifying  apparatus  on  the  foregoing  principle,  the 
object  of  which  is  to  prevent  outside  dust  from  entering  a 
room,  and  dust  from  factories  from  getting  into  the  outside 
air.  It  consists  essentially  of  a  box  with  inlet  and  outlet, 
containing  rough,  moistened  flannel,  so  arranged  as  to  catch 
the  dust  carried  by  the  air  passing  through  the  apparatus. 

— C.  A.  M. 


Modern  fori,  is  of  Apparatus/or  Estimating  Fat  in  Milk 
with  tpecial  reference  to  those  designed  //>/  Bahcock- 
AliUi'im,  ThOrner  and  Gerber.  .1.  .sebelien  and  K. 
Storen.     Chem.  Zeit.  1894,  18,  1HKJ. 

See  under  XXIII.  paije  318. 


(/{.,— SANITARY  CHEMISTRY. 

Quantitative  I',  timation  oi  the  l>iml  in  the  Air,  with  a 
!>■  eription  of  a  New  Dust- Catcher.  Karl  Arena. 
Arch.  Hyg.  21,  825—858,  Hyg.  Intt,  Vffttzbnrg. 

I  iik  principle  of  the   method  here  described    is   the  same  as 

that  adopted  by  Hi  i  foi  the  bacteriotogicej  examination 
of  air.     By  means  of  a  bellows-like  apparatai  a  definite 

quantity    of    air    is    "-lowly    aspirated    through    a   gla^s    tube 

filled  with  cotton  wool,  the  weight  of  tnbe  and  wool  tOg<  tin  i 
bavin;-  been  preriontly  determined.  After  standing  orer 
•on  •  n  y  ',  tor  u  bom  .  the  tune  is  again  weighed, 

and  the  increase  in  weight  gives  tin-  amotinl  of  duel   iii  the 

volume  of  ;iir  aspirated.  'I  he  following  quantities  were 
found  in  a  cubic  metre  ,,\  ;ijr  from  different  sources : — 


Dust  in  Factories,  with  Especial  Reference  to  its  Form, 
and  Action  on  the  Workmen.  H.  Wegmann.  Arch.  Hyg. 
21,  359—414. 

In  many  cases  it  is  possible  to  prevent  to  a  very  large 
extent  the  distribution  of  dust  by  merely  keeping  moist 
the  material  being  worked  upon.  Where  this  is  not 
practicable  the  dust  should  be  removed  by  ventilation, 
or,  where  this  is  not  sufficient,  by  one  of  the  mechanical 
appliances  for  removing  it  as  soon  as  formed.  In  every 
instance  in  which  such  arrangements  are  ineffective,  the 
eyes,  mouth,  and  nose  of  the  workmen  must  be  protected, 
all  conversation  during  work  forbidden,  and  the  breath 
taken  through  the  nostrils  instead  of  the  mouth.  Finally, 
should  all  these  precautions  prove  insufficient  to  prevent  the 
inhalation  of  dust,  the  hours  of  work  should  be  shortened, 
and  intervals  fixed  for  removing  the  dust-laden  air  and 
replacing  it  by  fresh. 

A  description  and  illustrations  of  the  various  sorts  of 
dust  occurring  in  different  trades  are  given,  and  an  account 
of  their  action  on  the  lungs  of  the  workmen. — C.  A.  M. 


The  Quality  of  Water  Supplies.     \\\  1'.  Mason.     J.  Amer. 
Chem.  Soc.  16,  772—778. 

\  i 'API .it,  with  the  above  title,  was  read  before  the  American 
Society  of  Civil  Engineers,  at  their  Niagara  meeting,  in 
which  the  writer,  though  appearing  to  be  a  believer  in  the 
power  of  water  to  spread  disease,  nevertheless  makes  state- 
ments which,  in  the  opinion  of  Mr.  Mason,  an-  calculated 
to  throw  doubt  upon  scientific  processes  and  results. 
Mr.  Mason  mentions  that  during  an  investigation  into  the 
cause  of  an  outbreak  of  typhoid  fever  in  the  Tees  Valley 
(  Kngland),the  medical  officer  of  the  Local  Government  Hoard 
caused  samples  of  pure  water  to  be  infected  with  small 
quantities  (50  and  25  parts  |ier  million)  of  typhoid 
dejecta  and  submitted  to  prominent  water  analysts  for 
examination  ;  that  no  results  upon  which  nn  adverse  report 
could  be  based  were  obtained  ;  and  that,  as  a  result,  purely 
Chemical  methods  of  water  examination  received  very 
severe  criticism,  and  the  advocates  of  purely  bacteriological 
prooesses  were  correspondingly  elated.  He  then  points  out 
that,  under  the   actual    conditions    of   development,   typhoid 

germs  contaminating  a   water   would  in-  accompanied  by 

Subttanoei  which  would  react  with  the  chemical  reagents 
and    indicate     lewage    contamination;    and     that     chemical 
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analysis,  !>.'  detecting  these  abnormal  ingredients,  or 
abnormal  proportions  of  certain  constituents,  can  give  a 
warning  before  disease  germs  gain  access  to  a  water,  <>r 
while  thej  are  present  in  numbers  too  few  to  be  detected  by 
bacteriological  examination. 

The  paper  criticised  has  much  to  say  upon  the  imper- 
fections of  modern  filters  and  the  danger  of  using  water 
therefrom,  laying  stress  upon  the  fact  that  if  only  one  or 
two  bacteria  per  cc.  remain  in  the  water,  yet  from  'J  50  to 
500  ina\  be  imbibed  in  drinking  a  single  glass,  some  of 
which  ma\  be  pathogenic.  Mr.  Mason,  in  reply,  points  to 
the  results  of  filtration  at  Altona  during  the  Hamburg  cholera 
epidemic  of  1892.  Taking  the  numbers  showing  the 
efficienc]  <>i  the  filters  for  one  month  of  1892,  he  points 
out  that  the  average  number  of  bacteria  in  1  cc.  of  the  filtered 
water  was  90  ;  in  the  raw  Elbe  water  it  averaged  28,667. 
This  meant  a  removal  of  99  •  69  per  cent,  of  organisms  of 
all  kinds,  and  the  city  was  protected  from  a  cholera  epidemic 
under  remarkable  circumstances.  Household  filters  more 
often  fail  from  neglect  than  from  inherent  defects.  The 
Pasteur  filter  is  referred  to  as  a  worthless  contrivance  ;  but 
extended  tests  made  with  it  for  the  Connecticut  Board  of 
Health  in  1892,  showed  that  it  may  be  depended  upon  if 
the  porcelain  cylinder  be  cleaned  and  sterilised  once  a  week. 
Freundcnrcich  has  obtained  similar  results,  and  has  also 
shown  that  the  time  during  which  the  filter  remains  efficient 
depends  upon  the  temperature. — L.  A. 


Bacteriological   Methods  as   a    Test    of  Sand  Filtration. 
A.   Reinsch.     Centr.   Bl.   fur    Bak.  und   Parisitenk.    16, 

881—896.     Altona    VIII.   internat.    Kiingr.    f.   Hygiene, 
Budapest. 

Fuom  a  bacteriological  examination  of  the  water  delivered 
by  the  Altona  sand  filters,  the  conclusion  is  arrived  at  that 
although  the  "  slimy  "  layer  arrests  a  very  large  proportion 
of  the  micro-organisms  present  in  the  original  water,  the 
filtrate  still  contains  too  many  to  be  fit  for  use  from  a 
hygienic  point  of  view.  To  remove  these  as  completely  as 
possible,  it  is  essential  that  the  water  shall  pass  through  a 
sand  layer  of  from  400 — 600  mm.  in  thickness.  Even  in  a 
recently-cleaned  filter  400  mm.  was  the  thinnest  layer 
■which  would  give  efficient  results,  and  then  only  after  a 
good  slimy  layer  had  been  formed.  Since  the  water  in 
passing  through  the  lowest  part  of  the  filter  again  acquires 
bacteria  it  is  advisable  to  have  the  stone  layer  (the  probable 
cause  of  this  contamination)  as  small,  and  the  sand  layer  as 
thick  as  possible. 

When  an  untreated  water  is  filtered  through  different 
filters  at  the  same  rate  of  delivery,  the  number  of  micro- 
organisms in  the  filtrate  is  similar  when  the  sand  la\ers  are 
ot  the  same  thickness.  Moreover,  the  conditions  of  filtra- 
tion being  otherwise  similar,  the  bacterial  condition  of  the 
filtrate  is  not  dependent  on  the  number  of  germs  in  the 
untreated  water,  provided  the  latter  keep  within  the  normal 
limits  of  10,000  to  100,000  or  200,000.  Should,  however, 
the  number  be  considerably  higher,  and  at  the  same  time  a 
large  amount  of  suspended  matter  be  present,  an  impure 
filtrate  is  inevitable.  The  number  of  micro-organisms 
should  always  be  the  same  in  all  parts  of  the  water  delivered 
by  a  filter  in  proper  working  order.  It  is  advisable  not  to 
disturb  the  filter,  but  to  allow  it  to  continue  at  work  day 
and  night  at  the  same  speed.  In  forming  the  filter-bed  the 
water  should  be  allowed  to  stand  undisturbed  for  12  hours, 
and  the  initial  rate  of  filtration  should  be  slow  (60  mm.). 
.  The  author  has  employed  bacteriological  methods  in 
investigating  the  causes  of  former  derangements  in  the 
Altona  waterworks,  and  in  finding  a  means  of  preventing 
them  in  the  future. — C.  A.  M. 


PATENT. 

An  Improved  Mode  of  and  Apparatus  fur  Effecting  the 
Separation  of  Water  from  Calcareous  Impurities.  A. 
Dervaux,  Brussels.  Eng.  Pat.  3684,  November  20,  1893 
(under  International  Convention). 

See  under  I.,  page  259. 


(C)— DISINFECTANTS. 
PATENTS. 

An  Improved  Manufacture  of  an  Antiseptic  and  Microbi- 
cide.  Dr.  A.  Kraus  and  A.  Chevrier,  Paris.  Bag.  Pat. 
5288,  .March  1.3,  1894. 

Solid  iodocresol  is  formed  by  the  action  of  iodine  upon 
either  pure  or  crude  cresol,  and  the  reddish-purple  precipi- 
tate is  dried  and  used  under  the  name  of  "  Traumatol." 
"  It  maybe  employed  like  iodoform,  which  it  advantageously 
replaces,  inasmuch  as  it  is  inodorous,  non-poisonous,  and 
has  the  property  of  counteracting  fermentation  ;  moreover, 
it  does  not  irritate  the  mucous  membranes."  When  crude 
cresol  is  employed,  boiling  between  180  and  210'  C,  the 
iodine  is  caused  to  react  in  presence  of  some  iodic  acid, 
to  prevent  the  formation  of  hydriodic  acid,  and  consequent 
destruction  of  some  iodide  already  formed — 

(5C7HS0  +  2I.2  +  HI03  =  5C;1I7I0  + 311,0). 
The    destructive    action   of    hydriodic   acid    upon   already 
formed  iodide  is  thus  shown,  C7H-IO  +  HI  =  C-HS<)  +  I2. 
— L.  A. 

Improvements  in  Apparatus  for  the  Treatment  of  Offensive 
and  Infected  Matters.  J.  B.  Alliott,  London.  Eng. 
Pat.  6049,  March  22,  1894. 

Excbementitious  and  other  refuse  matter  from  hospitals, 
which  cannot  conveniently  be  burnt,  is  disinfected  by  steam, 
before  being  discharged  into  a  drain.  In  applying  the 
invention  to  a  water-closet,  a  suitable  vessel  is  provided 
below  the  basin,  into  which  the  contents  are  first  discharged, 
and  in  which  the  treatment  by  steam  is  effected. — L.  A. 


An  Improved  Sterilising,  Disinfecting,  and  Deodorising 
Fluid,  applicable  also  for  Use  as  an  Insecticide.  C.  T. 
Gardner,  Worthing,  Sussex.  Kng.  Pat.  23,135,  Novem- 
ber 29,  1894. 

This  fluid  is  prepared  by  taking  a  saturated  solution  of 
bleaching  powder,  and  adding  to  it  1  per  cent,  or  more 
by  volume  of  a  saturated  solution  of  potash,  pearlash, 
common  salt,  alum,  or  borax,  or  a  mixture  of  two  or  more 
of  these.  The  solution  thus  formed  may  be  scented  or 
coloured  by  any  suitable  agent,  and  is  intended  to  be  used 
for  purifying  infected  woodwork,  such  as  ships'  decks, 
cattle  pens,  &c. — L.  A. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Pyroxylin,  its  Manufacture  and  Applications.  W.  D. 
Eield.  Part  III.  J.  Amer.  Chem.  Soc.  1894,  16, 
543—549. 


See  under  XXI.,  page  298. 


PATENTS. 

Improvements  in  Treating  Tissues,  Fibres,  Paper,  and  the 
like.  A.  Zimmermann,  London.  From  T.  Holfert, 
Berlin,  Germany.     Eng.  Pat.  4697,  March  6,  1894. 

See  under  XIII.,  page  285. 


An  Improved  Manufacture  of  Paper  for  Bank  Notes  and 
other  Documents.  P.  W.  Wilkinson,  London.  Eng.  Pat. 
5557,  March  16,  1894. 

The  bank  note,  &c.  consists  of  a  fine  woven  fabric,  coated 
with  paper.  The  fabric  bears  some  device,  pattern,  or 
letters,  which  can  be  clearly  seen  through  the  surrounding 
paper,  even  without  holding  the  note  up  to  the  light.  The 
design  on  the  fabric  may  be  made  especially  effective  by 
printing  it  in  a  bright  colour,  such  as  red  or  blue.  An 
additional  safeguard  against  forgery  is  provided  by  employ- 
ing notes  thus  prepared. — R.  B.  B. 
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XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Bismuth  Suits.     B.  Fischer  and  B.  Grutzncr.     Arch. 
Pharm.  L894,  232,  460. 

The  authors  have  described  a  method  of  preparing  basic 
bismuth  salicylate  and  gallate,  which  consists  in  treating 
freshly  precipitated  bismuth  hydrate  with  the  calculated 
amount  of  acid.  Other  salts  of  bismuth  have  been  ob- 
tained in  the  same  way,  well  defined  compounds  being 
formed  in  the  case  of  m-  and  p-cresotic  acids,  but  not 
from  the  ortho  acid.  Similarly,  anisic,  benzoic,  and  cinnautic 
acids  yielded  bismuth  salts  constant  in  composition.  Bismuth 
tartrate,  C4H40(,. 2 Bi(HO)2,  was  obtained  as  an  amorphous 
powder  by  suspending  two  molecules  of  bismuth  hydrate  in 
a.  solution  of  one  molecule  of  tartaric  acid,  and  evaporating 
ihe  whole  to  dryness  on  the  water-bath.— H.  T.  P. 


Salicylates  of  Bismuth.     F.  Thabuis.     Monit.  Scient. 
1895  [4],  2,  16—29. 

For  some  years  continued  attempts  have  been  made  to 
substitute,  for  therapeutic  use,  salicylate  of  bismuth  for 
subnitrate  of  bismuth,  and  proposals  have  even  been  made 
to  eliminate  the  nitrate  of  bismuth  from  the  German 
Pharmacopoeia  and  replace  it  by  the  salicylate.  Since  the 
use  of  salicylic  acid  for  preservation  of  foods,  though 
recommended  by  many  German  chemists,  has  been  very 
generally  condemned  by  medical  men  as  prejudicial  to 
health,  and  as  the  salicylates  of  bismuth  seemed  likely  to 
"be  very  unstable  and  ill-defined,  the  author  has  carefully 
investigated  the  subject  and  collated  his  results  with  those 
of  other  investigator-.  From  his  results  he  draws  the 
following  conclusions  : — 

The  salicylates  of  bismuth  are  very  unstable  and  are 
decomposed  by  alcohol,  glyceriu,  solution  of  sugar,  acids, 
cold  alkalis,  and  even  by  carbonate  of  magnesia.  Washing 
with  water,  during  their  preparation,  :dso  causes  variation 
in  composition,  and  they  must  be  considered  rather  as 
molecular  compounds  of  bismuth  oxide  and  salicylic  acid 
than  as  true  salts.  '11  is  is  shown  by  the  fact  that  the  more 
soluble  salicylic  acid  is  in  one  of  the  neutral  solvents  just 
mentioned,  the  greater,  generally,  is  the  decomposing  action 
of  that  solvent.  Thus  a  solution  of  sugar  causes  much 
more  decomposition  than  water  does,  and  salicylic  acid  is 
ranch  more  soluble  in  a  saccharine  solution  than  it  is  in 
water.  Most  of  the  salicylates  of  bismuth,  when  heated, 
begins  to  lo^e  salicylic  acid  below  100  . 

The  continuous  decomposition  during  the  washing  of 
these  -alts  and  the  difficulty  of  preparing  them  in  a  pure 
State  or  of  definite  composition,  leads  to  the  supply  b\ 
makers  of  very  rations  products. 

This  uncertainty  in  composition  of  the  commercial  drug 
TesultH,  of  course,  in  uncertainty  in  its  medicinal  effect 

Salicylic  acid,  being  both  acid  and  phenolic  in  character, 
can  form  two  series  of  bismuth  salts,  of  which  the  four 
principal  salts  would  be  (i.)  \',UC.\l  n  ,..  and  BiO(<  ll 
and  (,,.)  p.i.fC.H/)  .  and  (BiO),(C7H4Oa).  The  author 
nee— ded  in  preparing  the  neutral  salt  Bi(C7H  n.  >.  by 
adding  to  a  strong  solution  of  81*6  gnu-,  of  bismuth 
chloride,  the  theoretical  quantity  of  sodium  salicylate, 
allowing  the  resultant  paste  to  stand  for  1\  hours,  adding 
2  litres  water,  bi  ing  the  precipitate.     The 

percentage  of  salicylic  acid  in  this  preparation  was  65 '2, 
theory  requiring  65*87  5  it.  still  contained  a  trace  of 
thus  chloride.  Bo  prepared,  this  salt  is  a  light,  white 
graasuar  powder.  When  heated  (especially  if  moist)  it 
gives  up  salicylic  acid,  it  has  s  strong  acid  reaction,  ca 
race  with  esurbonates,  and  has  an  acid  and  can 

Water,    alcohol,   and   other    neutral     solvents   cause 

immediate  partial  decomposition. 

The   salt  supposed   to  be   osed   1     a  drug  i,    the  tall 
RO.CyHjO,  Aral  prepared  bj    Wolff,  and  containinj 
pet  eent  salicylic  acid.    A  large  Dumber  of  commercial 


samples    yielded,    however,   very  varying  results,  of   which 
the  following  are  some  examples  : — 


— 

A. 

B. 

C. 

1). 

B. 

Salicylic  acid. 

PerCcnt. 
S3- 8 

PerCent. 
S9"4 

Per  Cent. 

II-S7 

PerCent. 

7-30 

Per  ( 'cut . 
6'5 

Bismuth  oxide 

62-6 

58*8 

73-7 

77-5 

70-0 

Nitric  acid.. . 

Trace 

Trace 

6-28 

5-60 

7-t; 

Some  of  these  contained  also  as  much  as  2 — 3  per  cent, 
of  sodium  salicylate,  and  2—8  per  cent,  of  water.  If  the 
nitric  acid  is  calculated  as  subnitrate  of  bismuth  the  quantity 
of  the  latter  would  amount  in  K  to  42 -79  per  cent.  Very 
many  commercial  samples  approximate  to  U  and  E,  and  it 
is  said  that  salicylic  acid  being  expensive,  and  there  being 
no  officially  fixed  composition,  the  percentage  of  salicylic 
acid  is  intentionally  lowered.  These  results  show  the  un- 
reliability of  this  salt  as  a  drug. 

The  author  also  calls  attention  to  various  impurities,  some 
of  which  are  highly  noxious,  which  are  liable  to  be  contained 
in  salicylic  acid,  and  which  have  often  led  to  evil  results. 
The  relative  physiological  action  of  the  salicylate  and  the 
subnitrate  is  also  discussed  at  great  length,  with  a  result 
favourable  to  the  nitrate. — L.  T.  T. 


Possible  Impurities  in  Officinal  Sulphuric  Ether.     Adrian. 
Moniteur  Scient.  8,  1894,  835. 

Although  acetic  acid  and  acetaldehyde  are  formed  during 
the  manufacture  of  ether,  still  even  rectified  ether,  if 
containing  traces  of  water,  will  by  the  action  of  the  air  give 
rise  to  these  impurities.  Distillation  removes  the  acid,  and 
the  author  states  that  the  aldehyde  may  be  precipitated  by 
passing  a  current  of  dry  ammonia  gas  through  the  ether 
when  aldehyde-ammonia  separates  out  and  may  be  filtered 
off.  Quantities  varying  from  0-5  to  3  per  cent,  have  been 
detected  by  this  method.  The  ether  is  subsequently 
purified  by  treatment  with  sulphuric  acid  which  precipitates 
ammonium  sulphate,  and  after  filtering  this  off,  the  ether  is 
distilled  from  potassium  carbonate.  The  paper  concludes 
with  tests  for  various  impurities  in  ether.  If  containing 
so-calied  oil  of  wine,  the  ether  on  shaking  with  wafer 
becomes  cloudy.  Sulphuric  or  acetic  acid  is  detected  by 
saturating  with  an  alkaline  carbonate,  and  testing  the 
aqueous  solution  for  sulphate  or  acetate.  In  both  these  cases 
the  ether  reddens  blue  litmus.  The  presence  of  alcohol  is 
shown  by  the  colouration  with  a  crystal  of  magenta  or  by 
beating  with  iodine  and  an  alkali  when  crystals  of  iodoform 
separate  out  on  cooling.  Aldehyde  is  detected  by  means 
of  ammonia  as  above,  and  the  presence  of  water  is  shown 
by  shaking  with  <lr\  copper  sulphate  which  turns  blue  with 
a  trace  of  water.  Pure  ether  having  a  pleasant  aromatic 
taste  and  a  refreshing  exhilarating  smell,  boils  at  34  "5°  C, 
and  has  a  sp.gr.  0*720  at  IV.  If  should  not  give  any 
of  the  tests  above  mentioned,  and  may  be  used  with  safety 
as  an  anesthetic. — T.  A.  L. 


The  Purification  of  Ether.    Lassar-Cohn.    Annalen,  1895, 

284,  220—232. 
In    Boas'  method   for  the    estimation  of  lactic  acid   in  the 
gastric  juice,  pure  ether  must  be  used,  free  from  alcohol  and 

other  substances,  capable  of  yielding  aldehyde,  when 
extracted  by  water  and  subsequently  oxidised  by  boiling 
with  manganese  dioxide  ami  sulphuric  acid.  In  spite  of 
numerous  trials  the  author  has  Tailed  to  prepare  ether  fulfill- 
ing strictly  the  above  requirement.    The  best  results  were 

obtained  by  boiling  commercial  ether  under  an  inverted 
condenser    for    24    hours    with   an    allo\  of   potassium    and 

sodium.  This  alloy,  it  ma]  be  mentioned,  is  much  superior 
to  either  mi  tal  .done,  in  so  far  that  it  is  fluid  at  low  tern 

peratUreS,   and    not    liable    to    beCOl rusted    over    with    a 

protective  layer  of  hydrate,  &c.  The  ether,  alter  fractiona- 
tion,   the   first    and   last    portions    being   rejected,   gave    no 
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coloration  with  \'«  s-ln's  solution;  but  when  tested  by  the 
extraction  and  oxidation  method,  a  distinct  turbidity  was 
obtained  after  3—4  minutes'  boiling,  equivalent  (as  found 
by  quantitative  analysis)  to  0-001  per  cent,  of  aldehyde. 


Preparation  of  Pure  Ethyl  Bromide.  Adrian.  Monit. 
Scient.  8,  1H94  (November),  884. 
The  author  mentions  various  methods  for  the  production 
of  this  substance,  since  it-  discovery  by  Serullas  in  1829, 
who  obtained  it  by  the  action  of  bromine,  hydrobromic  acid, 
and  phosphorus  bromide  on  alcohol.  According  to  the 
officinal  method,  12  parts  of  sulphuric  acid  and  7  parts  of 
alcohol  are  mixed  in  a  tlask,  cooled  with  water,  and  12  parts 
of  potassium  bromide  are  gradually  added.  The  flask  is 
then  connected  with  a  condenser,  and,  after  24  hours,  is 
heated  0D  a  sand-bath  at  125°  C.  The  oil  which  distils 
over  is  collected  in  a  receiver  under  water  in  order  to  retard 
loss  by  evaporation,  and,  after  washing  with  a  5  per  cent, 
potash  solution,  it  is  washed  with  3—4  times  its  bulk  of 
water,  dried  by  means  of  fused  calcium  chloride,  decanted 
after  24  hours  into  a  tubulated  retort  together  with  10  per 
cent,  of  sweet-almond  oil,  distilled  from  a  water-bath  at 
39°  C.,  and  kept  in  the  dark.  The  product  so  obtained  is 
pure  according  to  the  Codex  Medicamentarius,  and  has  the 
following  properties: — It  is  a  colourless  very  refrangent 
liquid  with  a  neutral  read  ion,  has  an  alliaceous  odour, 
boils  at  38-5°  C,  and  a  sp.  gr.  1-47:!  ;  it  is  insoluble  in 
water,  but  miscible  with  alcohol  and  ether.  The  author 
finds,  however,  that  the  method  of  purification  is  not  suffi- 
cient, as  several  samples  obtained  from  different  sources  all 
contain  sulphuric  ether,  in  some  cases  even  as  much  as 
15  per  cent.  In  view  of  the  importance  of  the  product  as 
an  anaesthetic,  he  describes  a  method  by  which  all  traces  of 
sulphuric  ether  may  be  removed  and  a  perfectly  pure 
product  obtained.  This  depends  upon  the  following  test 
for  ether  by  means  of  sulphuric  acid.  A  sample  of  ethyl 
bromide  suspected  to  contain  ether  is  placed  in  a  test  tube 
and  warmed  to  20°.  A  few  drops  of  sulphuric  acid  are  then 
added  and  the  liquid  is  shaken.  The  rise  in  temperature  is 
a  measure  of  the  amount  of  ether  present,  and  if  the  propor- 
tion present  is  15  per  cent.,  the  temperature  rises  to  about 
34°  C,  and  vigorous  ebullition  results.  The  ether  forms  a 
compound  with  the  sulphuric  acid  which  is  insoluble  in 
ethyl  bromide,  and  this  property  is  made  use  of  in  the 
purification  method  proposed,  which  is  carried  out  as 
follows  :— Well-cooled  ethyl  bromide,  after  drying  with 
calcium  chloride,  is  agitated  with  a  small  quantity  of 
sulphuric  acid.  The  oily  drops  which  collect  on  the  surface 
of  the  bromide  are  separated  by  means  of  a  tap-funnel,  and 
the  product,  after  having  been  washed  with  dilute  alkali,  is 
distilled  with  oil  as  mentioned  above.  This  prooess  gives 
pure  ethyl  bromide,  which  does  not  become  warm  when 
mixed  with  sulphuric  acid.— T,  A-.  k, 


Observations  on  American  Oil  of  Turpentine.     J .  H.  Long. 

J.  Amer.  Chem.  Soc.  16,  844 — 847. 
Continuing  his  former  researches  (this  Journal,  1893, 
544),  the  author  has  distilled  six  samples  of  crude  turpen- 
tine 'from  the  spruce  pine  (P.  glabra).  The  average 
specific  gravity  of  the  distilled  oil,  at  2|rwas  0-862,  and  the 
odour,  colour,  and  boiling  points  were  also  normal.  The 
angles  of  rotation  in  the  200  mm.  tube  varied  from  -  63;  1 
to  -  70  •  333°,  thus  confirming  the  author's  former  suggestion 
that  the  -  rotation  (or  low  +  rotation)  sometimes  found 
in  \merican  oil  of  turpentine  may  be  due  to  the  presence 
of  the  product  from  spruce  trees.  By  fractionating  the  oil, 
it  was  found  that  the  amount  of  rotation  is  greatest  in  the 
first  and  less  in  the  higher  fractions. 

Berthelot  showed  that,  by  heating  in  a  sealed  tube, 
dextro-rotatory  American  oil  is  changed  into  an  oil  with 
higher  boiling  point  and  -  rotation.  The  author  heated  a 
fraction  of  one  of  the  above  distillates  in  a  sealed  tube  to 
"80°  for  2  hours,  which  reduced  the  rotation  from  -69-133 
to  -  15-33°.  On  further  heating,  the  oil  became  yellowish 
and   somewhat  viscid,   and   the    boiling  point  was   raised 


considerably.  The  distillate  smelled  of  oil  of  lemons,  and 
the  author  concludes  that  it  must  be  identical  with  Berthelot' s 
isoterebenthene  obtained  from  the  kevo-rotatory  French  oil. 

—  I..  A. 


Scopolamine.     K.Schmidt.     Arch.  Pharm.  1  Hi)  1,  232,  409. 

In  a  previous  communication  (this  Journal,  1893,  60)  the 
author  assigned  to  scopolamine  the  formula  Cj-H^NO.,,  and 
demonstrated  its  presence  in  Scopolia  atropotdes  and  other 
plants.  It  was  also  shown  that  Merck's  hyoscine  consisted 
mainly  of  scopolamine,  and  that  hyoscine,  ( 'i7)\ztS():i, 
which  Ladenburg  isolated  from  the  seeds  of  henbane,  and 
considered  to  be  isomeric  with  atropine  and  hyoscyamine 
(derived  from  the  same  source)  is,  in  reality,  identical  with 
scopolamine.  Whether  a  third  alkaloid  of  the  composition 
attributed  to  hyoscine  exists  in  henbane  seeds,  iVc,  must  be 
left  in  abeyance.  Hitherto  the  author  has  failed  to  detect 
such  a  body.  Ilyoscinnm  hydrojodicum  verum,  a  prepara- 
tion introduced  commercially  by  Merck,  had  not  the  compo- 
sition of  hyoscine  hydriodide,  C,-H2:iNO:i.HI,  but  of  the 
scopolamine  salt,  C1?H21X(  )4.HI. 

Sc,opo/rtmiWp/cra<e,CirH21N04.CnH:,(N02):,0,  crystallises 
in  fine  yellow  needles  melting  at  187°— 1883  C.  By  the 
action  of  methyl  or  ethyl  iodide  and  acetyl  or  benzoyl 
chloride  on  scopolamine,  the  corresponding  methyl-,  &c. 
derivatives  are  readily  obtainable.  The  action  of  the  two 
latter  reagents  on  atropine  and  hyoscyamine  was  also  investi- 
gated. With  acetyl  chloride  no  reaction  takes  place  in 
either  case ;  but  benzoyl  chloride  attacks  both  alkaloids, 
the  respective  mono  derivatives  being  sometimes  identical, 
sometimes  different,  according  as  the  conditions  of  experiment 
favour  the  transformation  of  hyoscyamine  into  atropine,  or 
not.  Acetic  anhydride  exerts  simply  a  dehydrating  influence 
on  atropine  and  hyoscyamine,  both  yielding  the  same  base, 
C]-H21NOo,  identical  with  apo-atropine.  Under  similar 
conditions,  scopolamine  appears  to  yield  a  mixture  of 
aposcopolamine  and  an  acetyl  derivative.  Whilst  ordinary 
scopolamine  is  strongly  kevo-rotatory,  and  melts  at  59°  C., 
the  author  has  also  obtained  a  modification  melting  at 
55° — 56°  C.j  the  hydrobromide  of  which  is  almost  optically 
inactive,  and  which  is  provisionally  designated  i-scopolamine. 

—  H.  T.  P. 


Sterilisation  of  Cellars,  Floors,  Vats,  cSc.  by  Mea7is  of 
Formaldehyde  Vapour,  and  its  Behariour  towards  Yeasts 
and  Bacteria.  W.  Windisch.  Wochenschr.  f.  Brauerei, 
11,  1894,  1531. 

See  under  XVII.,  page  290. 
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Improvements  in  the  Extraction  and  Purification  of  Tannin. 
O.  C.  Hagemann,  New  York,  U.S.A.  Eug.  Pat.  24,273, 
December  16,  1893. 

The  finely  divided  raw  material  (nut-galls,  sumach,  &c.)  is 
digested  with  amyl  alcohol  at  60°— 70"  C,  and  the  tannin 
recovered  from  the  alcoholic  solution,  either  by  evaporation 
in  a  vacuum — accompanied  by  the  recovery  of  the  amyl 
alcohol — or  by  treatment  of  the  solution  with  some  three 
limes  its  volume  of  water,  which  will  dissolve  the  tannin 
from  the  amyl  alcohol.  A  third  method  of  separating  the 
tannin  from  the  alcohol  is  to  precipitate  it  by  the  addition 
of  benzine  or  some  other  hydrocarbon  solvent  which  will 
mix  with  amyl  alcohol  but  will  not  dissolve  tannin.  For 
this  separation  to  be  effective,  the  amyl  alcohol  solution 
should  contain  not  more  than  25  per  cent,  of  tannin,  and 
the  amount  of  hydrocarbon  added  should  be  equal  to,  or 
twice,  the  volume  of  the  solution.  The  amyl  alcohol  should 
retain  the  chlorophyll,  fats,  waxes,  and  most  of  the  gallic 
acid  in  solution. — A.  G.  B. 
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The  Manufacture  or  Production  of  Acid  Compounds 
derived  from  Gallic  Acid  Anhydrides.  H.  E.  Newton, 
London.  From  The  Farbenfabriken  of  F.  Bayer  and  Co., 
ELberfeld,  Germany.  Eng.  Pat.  1228,  January  19,  1894. 
The  solubility  of  tannin  in  the  juices  of  the  stomach,  and 
the  consequent  injurious  effect  produced  when  this  material 
i-  exhibited,  necessitate  the  employment  in  medicine  of  such 
tannin  compounds  as  are  only  dissolved,  and  pari  passu 
decomposed,  with  liberation  of  tannin,  when  they  reach  the 
alkaline  fluid  of  the  intestines.  The  conditions  here  indi- 
cated are  satisfied  by  the  mono-  or  diacetylated  derivatives 
of  the  gallic  anhydrides.  'J  hese  are  inscluble  in  water, 
and  are  not  altered  In  dilute  acids  at  low  temperatures,  but 
dissolve  in  cold,  dilute  solutions  of  alkali  carbonates,  being 
slowly  converted  into  gallic  anhydrides  or  gallic  acids. 
They  are,  in  general,  produce  1  by  treating  the  gallic  anhy- 
drides ("  tannin  and  a-  and  £-digallic  acid  "),  if  necessary 
in  the  presence  of  a  solvent  or  diluent,  with  a  slight  excess 
of  acetic  anhydride,  acetic  chloride,  or  acetic  acid,  adding, 
if  desirable,  a  so-called  condensing  agent,  such  as  phos- 
phorus chlorides,  phosphorus  oxychloride,  sodium  acetate, 
acid  sulphates,  or  the  like. 

For  example.  1  part  of  dry  tannin  is  mixed  with  |  part 
of  glacial  acetic  acid  and  1  part  of  acetic  anhydride,  and  the 
mixture  is  heated.  After  6 — 7  hours  the  dark  mass  is 
poured  in  a  thin  stream  into  water,  which  is  continually 
stirred.  The  resinous  mass  which  separates,  is  washed  with 
water  until  it  becomes  a  light  yellow  powder,  and  the  wash- 
ings show  no  colour.  The  product  is  mainly  a  monacetyl 
derivative,  containing  a  little  diacetyl  derivative.  It  is  pre- 
cipitated unchanged  from  irs  cold  solutions  in  an  alkaline 
carbonate  on  the  addition  of  an  acid,  but  on  heating  with 
alkalis  it  is  decornpo>ed.  Consequently,  such  a  compound 
would  pass  through  the  stomach  without  producing  any 
effects,  not  being  decomposed  until  it  reached  the  intestine. 

—A.  G.  B. 


Improvements  in  the  Production  of  Ozone  and  in  Appa- 
ratus therefor.  A.  Schneller,  Leyden,  and  W.  J.  AYisse, 
Haarlem,  Holland.     Eng.  Pat.  5656,  March  17,  1894. 

See  under  XL,  page  279. 


.1  New  Process  of  Producing  Oxybenzylic  Alcohols  and 
their  Homologues.  I..  Lederer,  Munich,  Germany. 
Eng.  Pa'.  April  .";,  1894. 

Tins    proce--    depends   on    the    fact    that,   under    proper 
conditions,    the    phenols    react    with    formaldehyde   in    the 
of  the  following  equation  :  — 

(    !I  Oil    -  <  II  o       (    H/')H,(  If  OH. 

One  part  of  phenol  and  \\  parts  of  formic  aldehyde  (as 
commercial  aqueous  solution)  are  allowed  to  remain  in 
OODtact  with  milk  of  lime  either  at  the  ordinary  temperature 
or  at  60°  C.  Samples  are  examined  from  time  to  time,  and 
when  no  further  formation  of  oxybenzylic  alcohol  is  to  be 
■. ed,  the  liquid  is  acidified  with  acetic  acid,  unaltered 
phenol  distilled  over  with  steam,  and  the  oxybenzylic 
alcohol  extracted  by  means  of  ether.  Zinc  powder  may  be 
titiiti'l  tor  milk  of  lime. 

homologuet  of  phenol,  and  rabetitated  phenols,  may 
be  -irnilarlv  converted  into  tie-  bomologues  and  substituted 
derivative-  of  oxybenzylic  alcohols. 

In  ly     the     |  prepares      the      following 

alcohols :  — Ortbo  -     and      para  -  oxybenzylic     alcohol-, 

'    II  roll/  11,011.  tbyl-1 :2-benzybc    alcohol" 

cilyofl/II  f  til,  which  in.  Its  at    lo    C.  anddis- 

al robot,  ether,  and   benzene.    "Oxymethyl-l:8- 

lic  alcohol,"   which   melts   at    iio    <'.  and  is    very 

in    ben/'  1 : 4 : 2-Oxymethylbenzylic 

alcohol,  which  melts  at    107    C.,  and  dissolves  in  alcohol, 

ether,  and  hoi  benzene.     i:i    l-Oxymethylbenzylie  alcohol, 

which    melts    at    I  I  olvet     in     hot     alcohol 

and  a  "  Oiyraethylptopyl  I  :  5 : 2-benzylic  alcohol," 

meltii  ind   v'-ry   soluble   in   alcohol,  ether, 

Be,  and  petroleum   ether.      "  Oxymcthoxyallyl    I 

benzylic    alcohols/'  (a>   meltii  .      (  .,    lolabls    in 


alcohol,  ether,  and  benzene,  but  moderately  soluble  in 
gasoline.  It  has  a  bitter  taste  and  acid  properties,  and 
behaves  as  an  anaesthetic  and  an  antiseptic  ;  (/')  melting  at 
87  C.i  very  soluble  in  ether,  moderately  soluble  in  benzene 
and  alcohol  in  the  cold,  readily  when  heated. —  A.  (i.  1!. 


The  Manufacture  and  Production  of  a  New  Cryst<dlised 
Compound  of  Anhydro-Orthosulphaminc  Benzoic  Acid. 
J.  Y.  Johnson,  London.  From  F.  von  Heyden  Xach- 
folger,  Dresden,  Germany.  Eng.  Tat.  22,726, 
November  23,  1894. 

The  most  frequent  impurity  in  commercial  saccharine 
(anhydro-orthosulphamine  benzoic  acid)  is  para  -  sulph- 
amine  benzoic  acid,  which  has  an  acid  or  sour  taste  and  may 
csnstitutc  40  per  cent,  of  the  so-called  pure  saccharine. 
Since  saccharine  is  a  white  or  dirty  white  powder  devoid  of 
any  characteristic  appearance,  it  lends  itself  to  adulteration 
with  a  variety  of  substances  which  cannot  be  detected  by 
inspection  ;  for  example,  powdered  sugar,  which  is  oOO 
times  cheaper  than  saccharine,  is  a  frequent  adulterant. 
The  inventor  prepares  a  crystalline  form  of  saccharine, 
which  he  calls  "  crystallose,"  and  which  forbids  adultera- 
tion, on  account  of  the  ease  of  detecting  such  by  inspection. 
Crystallose  is  the  sodium  derivative  of  anhydro-ortho- 
sulphamine benzoic  acid,  and  has  the  formula — 

.SO,. 
C6H,  (         >  N.Na  +  1  to  2  H,0. 
XCO/ 

The  taste  of  it  is  abont  4  as  sweet  as  that  of  the  free  acid. 
When  pure,  it  forms  colourless,  transparent  crystals,  readily 
soluble  in  water.  The  addition  of  hydrochloric  acid  to  its 
aqueous  solution  precipitates  anhydro-sidphamine  benzoic 
acid. 

To  manufacture  Crystallose,  raw  toluene  sulphone-amide 
is  dissolved  in  soda  lye  in  an  open  vessel,  the  solution 
filtered,  and  the  bulk  of  the  amide  reprecipitated  by  the 
addition  of  an  acid  ;  the  reason  for  leaving  a  little  sulphone- 
amide  in  solution  is  that  this  portion  consists  almost 
entirely  of  the  parasulphone  -  amide,  the  portion  first 
precipitated  being  nearly  pure  orthosulphone-amide.  The 
precipitated  amide  is  dissolved  in  hot  water  containing 
lime,  whereby  it  becomes  a  calcium  salt.  Permanganate  of 
potash  i-  added  to  this  liquid  with  constaut  stirring,  until 
the  pink  colour,  which  is  at  first  rapidly  bleached, 
disappears  slowly.  The  liquor  is  now  filtered  and  the 
filtrate  neutralised  by  hydrochloric  acid.  Concentration 
over  -team,  until  a  sample  crystallises  on  cooling,  now 
follows,  in  ruder  that  the  potassium  chloride  and  potassium 
para-sulphamine  benzoate  may  crystallise.  The  mother- 
liquor  is  then  acidified  with  hydrochloric  acid  and  the 
precipitate  of  anhydro-orthosulphamine  benzoic  acid  is 
filtered,  washed,  and  dissolved  in  iiot  water  containing  a 
little  soda  ;  this  solution  is  decolorised  by  animal  charcoal 
whilst  still  hot,  and  then  allowed  to  COOl,  whereupon  well- 
formed  crystals  of  crystallose  should  separate. 

Processes  for  preparing  crystallose  from  pure  or  nearly 
pure  anhydro-orthosulphamine  benzoic  acid  and  from  the 
mixture  known  a-  "  Baccharinum  purum  "  in  the  trade,  are 
also  described. — A.  (1.  M. 


Improvements  relating  to  the  Curing  of  Tobacco  ami 
Analogous  Substances,  and  to  Apparatus  therefor.  II. 
.Will,  London.  From  II.  A.  Wickham,  Cooktown, 
Australia,     Eng.  Pat  24,881,  December  I  i,  1894. 

Is-n  id  of  allowing  the  substance  to   ferment   in  heaps  or 

-inks    in    a   ihcd    "i    drying-room,   and    then    bulking,  as 

hitherto  practised,  the  tobacco  ot  other  substance  is  placed 
in  a  closed  boi  or  chamber  and  fermented  therein  under 
pi.  lore,  continuously  maintained  during  the  shrinkage  by 
suitable  springs,  and  without  contact  with  the  external 
or  influences.  The  tobacco  is  put  in  immediately  after 
harvesting  and  partial  drying,  with  a  small  quantity  of 
already  tormented  tobacco  to  -tot  the  Fermi  utation  if 
\,  and  sufficient    pressure   is  applied,  not  only  to 

I    the   grefltel    pari   "f    the    ait    from    the    mas-   of    the 
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substance,  but  iilso  to  liberate  the  juiceB  and  oils,  which 
then  permeate  the  whole  bulk.  Air  is  admitted  if  necessary, 
but  the  quantity  can  be  regulated  so  as  to  prevent  putre- 
faction,  A  temperature  of  between  60°  and  80  F.  should 
be  maintained,  as  the  rate  of  curing  is  slower  at  lower 
temperatures,  although  practically  the  same  quality  of 
product  is  obtained.  The  time  taken,  varies  from  two  to 
six  or  seven  months,  but  the  tobacco  may  be  left  iu  the 
boxes'for  a  year  or  more  with  advantage. — A.  \\\ 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Pyroxylin,  its  Manufacture  and  Applications.  W.  D. 
'Field.  Part  III.  J.  Amer.  Chem.  Soc.  1894,  16,  543  — 
549. 

The  author  gives  a  historical  survey  of  the  various  solvents 
used  aud  proposed  for  preparing  collodion,  celluloid,  &c. 
The  solvents  for  pyroxylin  can  be  grouped  chemically  as 
follows : — Two  of  the  monohydric  alcohols,  compound 
ethers  of  the  fatty  acids  with  monohydric  alcohols,  alde- 
hydes, simple  and  mixed  ketones  of  the  fatty  series,  and, 
unclassified,  amy]  nitrate  and  nitrite,  methylene  dimethyl 
ether,  ethidene  diethyl  ether,  amyl  chloracetate,  nitro-  and 
dimtrobenzene,  coumarin,  camphor,  glacial  acetic  acid,  and 
mono-,  di-,  and  tri-acetin.  They  may  also  be  divided  into 
those  which  are  solvents  without  the  aid  of  heat  or  solution 
in  alcohol,  and  those  which  are  solvents  when  dissolved  in 
alcohol  or  heated  to  their  melting  points.  From  the  point 
of  view  of  the  properties  of  the  solutions,  these  solvents 
may  also  be  divided  into  hygroscopic  and  non-hygroscopic. 
The  hygroscopic  solvents — such  as  methyl  alcohol,  acetone, 
ethyl  acetate,  &c. — as  they  deposit  the  pyroxylin,  absorb 
water,  and  this  causes  some  of  the  pyroxylin  to  be  deposited 
on  the  film  as  a  white  cloud.  In  some  cases  this  cloudi- 
ness extends  entirely  through  the  film.  The  non-hygro- 
scopic solvents  deposit  the  pyroxylin  in  transparent  films. 

The  acid  mixture  and  method  of  nitrating  has  much  to 
do  with  the  action  of  the  solvents.  The  influence  of 
•incombined  water  in  the  acid  mixture,  of  the  immersion, 
temperature,  aud  of  the  relative  proportions  of  nitric  and 
sulphuric  acid,  is  very  great.  The  effect  of  the  water  is 
different  according  to  whether  it  is  added  to  the  mixture  of 
the  acids,  or  weaker  acids  employed,  so  that  the  ultimate 
proportion  of  water  in  the  nitrating  liquid  is  the  same. 
With  two  liquids  containing  the  same  ultimate  percentage 
of  water,  the  pyroxylin  produced  from  that  in  which  the 
free  water  is  added  mechanically,  is  generally  more  soluble 
iu  methyl  alcohol,  aud  less  so  in  non-hygroscopic  solvents  ; 
whereas,  if  the  water  is  used  in  the  combined  form  {i.e.,  as 
more  dilute  nitric  acid),  the  solubility  in  the  non-hygro- 
scopic  solvents  is  increased,  that  in  the  hygroscopic  solvents 
diminished.  The  film  of  the  pyroxylin  from  the  liquid 
containing  the  mechanically-added  water  is  much  more 
contractile,  i.e.,  dries  to  a  much  smaller  bulk,  than  that  of 
pyroxylin  made  by  the  all-acid  liquid. — L.  T.  T. 


PATENTS. 


Improvements  in  or  relating  to  Appliances  for  the  Manu- 
facture of  Photographic  Films.     T.    H.   Blair,   and  The 
European  Blair    Camera    Company,    Limited,    London. 
Eng.  Pat.  4627,  March  5, 1894. 
Hitherto,  photographic  films  in  rolls  or  long  lengths  have 
usually  been  manufactured  by  pouring  the  solution  from  a 
suitable  hopper  on  to   a  table,  or  in   some  more   recent 
instances  on  to  the  periphery  of  a  revolving  drum.     This 
drum  has  to  be  of  large  diameter,  in  order  to  have  sufficient 
distance  from  the  point  of  application  to  the  stripping  point, 
for  the  film   to  form   and  dry,  also  the  solution  is  apt  to 
"  run  "   on  the  cylindrical  surface.     In  this  invention  the 
drum   is  dispensed  with,  and  a  belt  or  band  carried  on 


suitable  pulleys  employed.  This  band  is  made  of  thin  metal 
or  other  suitable  material,  and  may  be  coated  on  its  under 
surface  with  fibre,  rubber,  &c,  or  the  pulleys  themselves 
may  be  coated  in  order  to  prevent  slipping.  Heating 
arrangements  for  drying,  and  a  mechanical  device  for 
ejecting  the  "dope"  or  emulsion  evenly  on  to  the  band, 
are  described  and  claimed. — J.  C.  C. 


Improvements  in  the  Preparation,  Packing,  arid  Storing 
of  Photographic  Chemical  Compounds.  J.  li.  C.  Gale, 
Sutton,  and  J.  W.  T.  Cadett,  Ashtead,  Surrey.  Eng. 
Pat.  4089,  March  6,  1894. 

Chemical  compounds  suitable  for  developing  photo- 
graphic images,  are  mixed  with  sufficient  water,  glycerin, 
gum,  gelatin,  or  other  media,  and  the  mixture  stirred 
or  beaten  until  it  assumes  the  consistency  of  a  paste  or 
cream,  which  is  packed  in  any  suitable  receptacle,  so  as  to 
be  iu  a  condition  for  immediate  use. — J.  C.  C. 


Improvements  in  and  connected  with  the  Removal  of  the 
Firing  Agent  from  Photographic  Plates  and  the  like. 
A.  Zimmermann,  London.  From  The  Chemische  Fabrik 
auf  Actten  vormals  E.  Schering,  Berlin,  Germany.  Eng. 
Pat.  55G1,  March  16,  1894. 

The  reagent  employed  is  a  dilute  solution  of  persulphate 
of  potassium  or  ammonium,  preferably  made  slightly  alkaline, 
this  renders  any  residue  of  hyposulphite  harmless  by 
oxidation. — J.  C.  C. 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Improvements     in     Laboratory     Fittings.       J.     Volhard. 
Annalen,  1895,  284,  233—244. 

Constant-Level  Water-Baths. — In  the  usual  method  of 
maintaining  baths  at  constant  level,  by  means  of  a  small 
subsidiary  vessel  fitted  with  water-inlet  and  overflow  pipes, 
much  water  is  wasted,  and  a  source  of  frequent  annoyance 
is  the  regurgitation  of  hot  water  from  the  bath,  and  sub- 
sequent inrush  of  cold  water,  owing  to  which  variations  in 
temperature  and  interruptions  in  the  boiling  may  occur. 
These  drawbacks  may  be  avoided  by  doing  away  with  the 

Fig.  1. 
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overflow  pipe  altogether,  and  simply  connecting  the  various 
baths  to  a  relatively  large  water  reservoir  placed  at  a 
suitable  level. 

Tube  Oven  {for  Heating  Sealed  Tubes). — The  author 
employs  au  oil-bath  of  novel  construction,  a  cross  section 
of  which  is  shown  in  Fig.  1.  It  consists  of  a  copper  boiler 
56  cm.  in  length,  of  oval  section,  fitted  with  two  tubes 
closed  at  one  end  by  screw  caps,  open  at  the  other.  The 
boiler  is  provided  with  three  tubulars,  one  for  filling,  the 
others  for  the  reception  of  a  small  inverted  condenser  and 
a  thermometer  (Fig.  2).     This  condenser  is  connected  to 

Fig.  2. 
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the  boiler  by  a  forked  pipe,  one  of  the  branches  of  which 
is  provided  with  a  two-way  tap.  The  boiler  rests  in  a 
sheet-iron  tray,  and  i-  covered  with  a  dome  of  the  same 
material  lined  with  lireclay  (Fig.  1).  The  sealed  tubes  to 
be  beaten"  are  enclosed  in  -tout  wrought-iron  tubes — closed 
by  a  screw-plug  at  one,  by  a  screw-cap  at  the  other  end — 
that  slide  readily  into  the  bath.  To  further  minimise  the 
risk  attending  possible  explosions,  the  open  ends  of  the 
oven  tubes  can  be  COT<  red  by  an  iron  frame  suspended  from 
suitable  brackets  (Figs.  :;  and  4).     In  operation, the  boiler 

Fig.  3. 
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i-  charged  with  petroleum  oil  ami  heated  to  boiling,  the 
distillate  being  collected,  through  the  side  tube  of  tin- 
condenser,  in  ;i  separate'  vessel.  During  this  proceeding 
the  temperature  of  the  oven,  of  coarse,  Bteadily  rise-  ;  hut 
it  may  be  maintained  absolutely  constant  at  any  desired 
point,  by  simply  allowing  the  condensed  oil  to  flow  back 
into  the  boiler. 

From  ordinary  petroleum,  one-fifth  distils  over  at  200  (  . 
two-fifths  at  250°  (_'.,  three-fifths  at  285°  C,  and  two-thirds 
at  300°  C.  If  temperatures  above  250°  C.  be  frequently 
required,  the  various  fractions  may  with  advantage  be  pre- 
served separately.  For  temperatures  near  100°  C.,  toluene 
may  be  added  to  the  petroleum. 

An  Improved  Combustion  Furnace  (Fig.  5). — The  im- 
provement consists  mainly  in  the  use  of  tiles  placed  almost 

Fig.  5. 


vertically  and  fitting  closely  round  the  combustion  tube,  in 
the  manner  shown  in  the  drawing.  By  this  means  the 
flame  is  compelled  to  strike  round  and  strongly  heat  every 
part  of  the  tube,  whilst  the  lower  portions  of  the  tiles, 
being  almost  vertical,  reflect  comparatively  little  heat  on 
to  the  burner  tubes. 

This  furnace  will  give  a  far  more  intense  heat  than  the 
ordinary  Krlenmeyer  form  ;  whilst  under  identical  working 
conditions  the  gas  consumption  is  only  about  one-half. 

— H.  T.  F. 


Hydrogen  Sulphide  Generator.     II.  ('•.  Schanche.    J.  Amer. 
(  hem.  Soc.  16,  868. 

Tiik  form  of  generator  shown  in  the  figure    has  been  found, 
during  seven  years' u-e,  to   yield  a  uniform  supply  of  gas. 
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The  acid  reservoir  A,  delivers  the  acid  into  the  generator 
B,  containing  ferrous  sulphide  resting  on  coarse  pehbles. 
The  ferrous  chloride  Bolution  drains  into  (',  and  can  be 
tapped  off  bj  opening  <l  and/  when  necessary.  1)  is  b 
washing  bottle.  By  means  of  the  tap  e,  the  flow  of  acid  can 
i„-  regulated  bo  as  to  Bupply  the  gas  at  any  desired  rate; 
whilst  the  heightof  the  column  of  ferrous  sulphide,  through 
which  the  acid  percolates,  assures  a  uniform  Bupply  of  gas 
and  complete  neutralisation  of  the  acid.  The  shell'  E  is 
movable,  to  facilitate  the  removal  of  1?  for  cleaning  and 
recharging. — L.  A. 


Modification  o/Knorr's  Extraction  Apparatus.    Oma 

Carr.     J.  Ainer.  Chem.  Soc.  16,  868—869. 

'I'm.  tube  a  b,  containing  the  substance  to  be  extracted,  rests 
upon  a  small  triangle  on  the  neck  of  the  flask,  as  shown  at 
</',  and  is  enclosed  by  the  inverted  dome-shaped  tube  c, 
joined  to  the  tube  of  the  condenser  /.  The  flask  may  be  of 
any  convenient  size,  with  a  neck  long  enough  to  protrude 
about  two  inches  above  the  cork  /,-  the  neck  is  simply 
rounded  in  the  flame,  and  noc  flanged.  The  apparatus 
should  be  -unk  into  a  water-bath  to  a  depth  sufficient  to 
prevent  accumulation  of  the  solvent  upon  the  cork/,  which 
obviously  requires  no  previous  extraction.  On  completion 
of  the  extraction,  the  cork  is  removed  and  the  flask  wiped 
and  dried. 


Extraction  Apparatus. 


-L.  A. 


PATENT. 


An  Improved  Float  for  Determining  the  Absolute  Weight 
and  Specific  Gravity  of  Solid  and  Fluid  Bodies.  T. 
Lobnsteiu,  Berlin,  Germany.  Eng.  Pat.  5686,  March  19, 
1894. 

Tins  consists  in  a  stand  K,  supporting  the  cylinder  I, 
which  contains  the  liquid  of  which  the  specific  gravity  is 
required  ;  in  this  liquid  a  glass  bulb  A  floats  ;  the  neck  of 
the  bulb  is  ground  quite  flat,  and  is  attached  to  the  wire 
frame  D  E  F,  carrying  a  pan  G,  and  a  pointer  H.  By 
means  of  weights  placed  upon  the  pan  G,  the  level  of  the 
float  A  is  adjusted  until  the  sharp  edge  of  the  top  of  the 
float  exactly  coincides  with  the  surface  of  the  fluid,  thus 
eliminating  the  error  due  to  capillarity.  The  instrument 
may  also  be  used  as  a  balance  for  determining  the  absolute 
weight  of  solid  bodies. 


Improved  Float  fob  Specific  Gravity  Determination. 

— J.  ('.  C. 

INORGANIC  CHEMISTRY.— QUALIT A TIVE. 

The  Sensitiveness  of  Certain  Zone-Reactions,  and  the  Ust 
of  these  Reactions  in  the  Qualitative  Tests  for  Acids. 
11.  Trey.     Zeits.  anal.  Chem.  1894,  33,  533—543. 

Tin:  exact  neutralisation  necessary  in  applying  the  neutral 
silver  nitrate  test  is  troublesome  and  difficult  if  sodium 
carbonate  be  employed  as  the  agent  ;  yet  it  is  not  safe  to 
add  a  slight  excess  of  ammonia  and  boil  to  neutrality, 
because  of  the  appreciable  solvent  action  of  the  ammonium 
salts,  which  results  from  neutralisation  of  the  free  acid,  upon 
the  silver  compound  that  should  be  precipitated,  whereby 
the  sensitiveness  of  the  test  becomes  impaired.  The  author 
therefore  describes  a  method  of  testing,  which  has  been 
proved  to  simplify  the  operation.  It  consists  in  allowing  a 
gentle  stream  of  ammonia  solution  to  flow  down  the  walls  of 
tlie  test-tube  containing  a  cold  solution  of  the  acid  under 
examination,  mixed  with  silver  nitrate  and  nitric  acid;  a 
layer  of  ammonia  thus  rests  upon  an  acid  solution,  End 
between  the  two  there  is  a  zone  of  neutrality  in  which  the 
expected  precipitate  should  form,  the  bulk  and  characteristic* 
of  the  precipitate  depending  upon  the  proportion  of  the  acid 
present.  The  reagents  should  be  made  up  to  twice  normal 
strength,  not  to  10  per  cent,  solutions. 

In  applying  these  tests,  the  unknown  substance  is  dis- 
solved in  water  or  acid,  and  mixed  with  an  excess  of  sodium 
carbonate  (or  if  insoluble,  it  is  fused  with  dry  sodium 
carbonate,  and  the  fusion  is  extracted  with  water),  and 
filtered  if  necessary.  If  tin  or  antimony  be  present,  the 
substance  must  be  boiled  with  nitric  acid,  precipitated  with 
hydrogen  sulphide,  disregarding  any  undissolved  matter, 
and  filtered  ;  the  solution  is  then  boiled  to  expel  hydrogen 
sulphide,  and  neutralised  as  above.  To  the  alkaline  liquid 
excess  of  nitric  acid  is  added  ;  and  then  to  the  boiling 
solution,  silver  nitrate.  Any  precipitate  of  chloride, 
bromide,  iodide,  cyanide,  ferro-  or  ferricyanide,  or  thiocya- 
nate,  is  filtered  off,  after  boiling  well,  to  dissolve  silver 
oxalate  and  to  segregate  the  precipitate.  The  filtrate  is 
cooled,  and  the  ammonia  is  added  in  the  manner  already 
described,  whereby  phosphoric,  arsenious  and  arsenic, 
chromic,  oxalic,  silicic,  and  boric  acids  arc  precipitated  as 
silver  salts.  A  second  portion  of  the  original  sodium  car- 
bonate solution  is  acidified  with  hydrochloric  acid,  and 
tested  with  barium  chloride  for  sulphates,  seleniates,  or 
silicofiuorides  ;  to  the  filtrate,  calcium  chloride  is  added,  and 
then  sodium  acetate  solution  is  introduced  quietly,  like  the 
ammonia  in  the  silver  test,  to  ascertain  the  presence  of 
hydrofluoric  acid,  or  of  chromic  or  oxalic  acids,  which 
latter  should  have  been  found  already  by  the  neutral  silver 
nitrate  test. 
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By  making  up  normal  solutions  of  the  various  acids  to  he 
examined,  and  diluting  these,  solutions  ranging  in  strength 
from  ceutinonnal  to  one-millionth  normal  were  prepared, 
and  the  sensitiveness  of  the  neutral  zone  tests  w;is  deter- 
mined with  them.  Boric  and  silicic  acids  gave  a  scarcely 
perceptible  turbidity  even  with  the  centinormal  solution. 
Eut  each  of  the  other  acids  in  the  neutral  silver-nitrate 
group,  gii\e  a  very  clear  band,  varying  in  width  with  the 
strength  of  the  solution,  and  clearly  visible  even  in  the  one 
hundred-thousandth  normal  liquid  ;  with  the  one-millionth 
normal  solution  a  very  thin  veil-like  turbidity  was  seen  after 
standing  for  from  10  to  15  niiuutes,  and  this  was  proved  by- 
means  of  a  blank  test,  Dot  to  have  been  due  to  the  presence  of 
hydrochloric  acid  in  the  ammonia  used.  Phosphoric, 
■arsenic,  and  arsenious  acids  gave  recognisable  coloured 
bands  of  precipitate  with  millinormal,  and  chromic  acid  with 
one  ten-thousandth  normal  solutions,  the  width  of  the  pre- 
cipitate zone  for  these  acids  and  for  oxalic  acid  being  1  to 
2  mm.  with  centinormal  liquids.  Vvrith  lead  acetate,  the  chromic 
acid  reaction  is  perceptible  even  in  one  hundred-thousandth 
normal  solutions.  The  sensitiveness  of  the  barium  and 
calcium  chloride  test  is  markedly  inferior,  the  limits  being: — 
for  chromic  acid,  one-thousandth  normal ;  for  oxalic  acid, 
one-hundredth  normal  strength  ;  and  for  silicic  acid  even 
less  than  this.— \V.  G.  M. 


The  Detection  of  Small  Quantities  of  Metallic  Sulphides 
in  Precipitated  Sulphur.  B.  Ereseniu?.  Zeits.  anal. 
Cheni.  1894,  33,  573—5  74. 

As  small  quantities  of  cadmium,  tin,  or  arseDic  impart 
practically  no  colour  to  precipitated  sulphur,  their  presence 
may  be  overlooked  in  qualitative  analysis,  unless  a  white 
precipitate  with  hydrogen  sulphide  be  further  examined 
just  as  if  it  were  coloured.  In  order  that  time  may  be 
saved  in  the  event  of  sulphides  being  absent,  a  rapid 
preliminary  test  may  be  made.  A  layer  of  benzene  or 
petroleum  ether,  about  2  cm.  deep,  should  be  introduced 
into  the  test-tube  containing  the  acidified  liquid  with  the 
white  precipitate.  The  mixture  is  vigorously  shaken  for  a 
minute,  the  mouth  of  the  tube  being  closed  by  the  thumb, 
whereby  the  sulphur  dissolves.  The  whole  is  then  allowed 
to  stand  at  rest  for  a  minute ;  if  any  traces  of  metallic 
sulphides  be  present,  they  will  then  be  seen  forming  a 
coloured  pellicle  between  the  two  liquids,  and  on  the  walls 
of  the  tube  above  the  solution ;  but  in  their  absence,  the 
upper  liquid  will  be  clear,  and  the  lower  one  but  slightly 
turbid.  This  test  is  only  inapplicable  in  those  rare  cases, 
where  the  sulphur  results  from  the  passage  of  hydrogen 
sulphide  gas  into  solutions  containing  sulphurous  or  nitrous 
acids  or  the  like,  and  is  therefore  insoluble  in  the  hydro- 
carbon ;  it  never  fails  with  sulphur  precipitated  by  adding 
hydrochloric  acid  to  ammonium  or  sodium  sulphide  con- 
taining polysulphides.  If  the  presence  of  sulphides  has 
thus  been  proved,  the  ordinary  tests  may  be  applied  ;  or  a 
larger  quantity  of  the  precipitate  may  be  operated  upon 
with  the  benzene  as  above,  the  solution  being  then  poured 
through  a  moistened  filter  until  the  aqueous  portion  has 
completely  drained  away.  The  hydrocarbon  can  then  be 
poured  off,  and  will  leave  the  sulphide  adhering  firmly  to 
the  filter  paper,  when  it  may  be  washed  and  examined  in 
the  unal  way. — W.  G.  M. 


IN  O  H  (i  AN  I C    CH  A-  M  IS  Tli  K.— 
QUANTITATIVE. 

Accuracy  oj   the   Commercial    Aetay  for   Silver,     V.   P. 
Dewey.    I.  Amer.  Cbem.  Boc.  1894,16,509  -516. 

Wini.-i  the   lire  assay  lor   silver  is  generally   considered  to 

be  very  accut  iter  aecuracy  is  xery  needful  for  com- 

mercial purpo  e§,     lie  tbrei  chid  sources  of  los-i  in  assay- 
ing an     '<  )  from  silver  going  into  the  slag,  (ii.)  from  sil 

absorbed  by  the  COpel,  and  (m.)  from  volatilisation  of  silver. 
In  dealing  with  neb  material",  corrections  uie  often   applied 


to  allow  for  these  losses,  and  in  the  ease  of  bullion,  it  has 
been  sought,  to  correct  for  all  losses,  by  running  a  check 
assay  as  near  as  possible  like  the  test.  Eut  even  with  such 
corrections  or  with  poor  ores  (with  which  the  error  is  not 
so  great)  the  want  of  accuracy  is  very  serious  in  works 
where  large  quantities  of  ore  are  worked.  Thus,  in  an  ore 
being  worked  by  the  Russell  lixiviation  process,  the  com- 
mercial assay  gave  43-43  oz.  to  the  ion,  whilst  in  actual 
working  99-6  per  cent,  of  the  silver  appeared  to  bo 
recovered,  together  with  a  further  12-5  per  cent,  from  tho 
tailings.  A  re-assay,  in  which  the  slags  and  cupels  were 
saved  and  assayed,  showed  an  increase  of  8  per  cent,  of 
silver,  and  the  4  per  cent,  still  missing  was  probably 
accounted  for  by  loss  from  volatilisation  of  silver  during 
assay.  Extended  investigations  have  been  carried  out  by 
the  author,  by  the  Eussell  Process  Co.,  by  II.  E.  Wood,  and 
by  the  Dewey-Walter  Co.,  on  this  subject,  and  a  very  large 
number  of  assays  made. 

In  general,  the  percentage  of  inaccuracy  of  the  ordinary 
commercial  assay  varies  inversely  with  the  value  of  the 
material  assa3'ed.  This  will  be  seen  from  the  following 
abridged  table,  in  which  each  set  of  figures  is  the  average 
of  a  large  number  of  assays  of  ores  grouped  according  to 
5-oz.  periods : — 


Material. 

Grade. 

Commer- 
cial 
Assay. 

Value  in 

Slas  and 

Cupel. 

Corrected 
Value. 

Percent- 
age in 

Slag  and 
Cupel. 

Oz.  per 
Ton. 
1—5 

- 
Oz.  per 
Ton. 
2*8 

Oz.  per 
Ton. 

0-7 

Oz.  per 

Ton. 

3-5 

18-0 

5—10 

7-8 

1-4 

0-2 

15-2 

10—15 

12-2 

1-S 

14-0 

13-0 

15-20 

180 

1-7 

19-7 

3-6 

Roosted  ore  .. 

20—25 

23-5 

3-2 

2-5-7 

12*0 

,. 

25—30 

27-3 

35 

30-8 

H-4 

.. 

30-35 

31-6 

2-8 

31-4 

8-1 

„ 

35-40 

36-8 

3-2 

40*0 

8-0 

i»          . . 

40—45 

42-3 

2-7 

45-0 

6fl 

20—25 

24-2 

4-G 

23-8 

ICO 



25—30 

27-7 

3-5 

31-2 

11-2 



30—35 

31-8 

3-8 

35-6 

10*7 

:;->-40 

37 '  G 

33 

40-8 

8-1 

40-45 

43 -5 

33 

4C8 

71 

18—50 

45-5 

2-4 

47-9 

5-0 

The  character  of  the  ore  influences  the  results.  In 
three  kinds  of  ores  — ( /.)  base  containing  75  per  cent,  sul- 
phurets,  (if.)  partially  oxidised,  and  (  »i.)  completely  oxidised 
carrying  from  16*5  to  •'!•;•(;  oz.  silver  per  ton — the  per  cent, 
of  silver  found  in  the  slag  and  cupels  were  (a)  by  scorifi 
cation:  (i.)  5'7,  (it.)  8*2,  (iii.)  9  "8  ;  and  (6)  by  crucible 
assay:  (i.)  6]8,  {ii.')  7-8,  and  (Hi.)  11-3.  Generally  the 
loss  in  assay  is  greater  with  roasted  than  with  raw  ores.  In 
assays  by  scorification  of  a  large?  number  (144)  of  rich 
ores,  the  loss  ranged  from  4' 17  per  cent,  for  ores,  under 
500  oz.  to  the  ton  to  1" 26  percent,  for  ores  of  17,000 — 
17,500  oz.  The  average  cupel  and  slag  absorption  on  the 
I  I  I  lots  was  2  03  per  cent,  of  the  total  contents. 

The  following  is  recommended  for  assays  of  sulphides  :  — 
"  \Vei<;h  out  «. ne-twenlieth  of  an  assay-ton  of  sulphide, 
55  grins,  of  granulated  test-lead,  and  2 — .'!  grins,  of  fused 
borax.     One  hall    of  the    lead    is    put    in   the  bottom  of  the 

scorifierand  hollowed  out)  the  sulphides  are  put  into  the 

hollow,  and  the  rest  of  the  lead  poured  over  them  ;   the  boia\ 
is  then    placed    on   the    top.      The   assay    is    then    conducted 

in  the  usual  way.    The  slag  and  cupel  are  ground   up  and 

assayed,  and  the  result  added  to  the  main  assay." 


302 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.     [March  80, 1*85. 


The  following  table  gives  the  range  of  inaccuracy  a* 
averaged  From  a  large  number  of  assays:  — 


Material. 


\  olue. 


Range  <>f 

1 1  accuracj        Average 
( \ ulue  in 
Slag  and       Inaccuracy. 

Cupel). 


Tailings 

Washed  ore  

Haw  oro 

Roasted  ore 

Lead  carbonate 

Base  sulphides  

Regular  sulphides 

Copper  -  silver    bullion, 

300  "fine." 
Fine      bullion,       999-8 

"  fine." 


1-20 
15-35 
20—50 
20-  15 
50-100 
1,000-5,500 
2,000—10,00(1 


PerCent. 

18-0—  8-li 

13-0— K»(i 

10-0-  5-0 

12-0—  0-0 

5-1—  2-6 

5-0—  1-8 

2-8—  1-2 

2-0 

11 


Per  Cent. 

13-7 
10-4 

9-7 

9*1 

3-8 

3-0 

1-7 

2-0 

11 


Separate  estimations  of  the  slag  and  the  cupel  silver 
showed  no  regularity  in  the  ratio  between  them,  but  the 
cupel  silver  is  generally  much  greater  than  the  slag  silver. 
In  only  two  cases  out  of  29  was  the  cupel  silver  less  than 
1  oz.  per  ton,  and  in  only  two  cases  was  the  slag  silver  over 
1  oz.  per  ton. 

Straight  assay  of  the  nearly  proof  silver  gave  987,  cor 
rected  for  slag  and  cupel  absorption  it  became  998-5,  and 
with  a  check  assay  to  correct  for  volatilisation  999-3  fine. 

If  the  percentage  of  inaccuracy  is  considered  on  the  whole 
material  assayed  it  is  found  to  be  somewhat  irregular,  but 
generally  follows  the  silver  contents  of  the  material,  and 
with  rich  materials  become  very  large.  Thus  in  2-3-oz. 
tailings  the  21  per  cent,  loss  is  only  0-0017  per  cent,  of  the 
total,  but  iu  a  17,500  oz.  sulphide  the  1-26  per  cent,  loss  is 
equivalent  to  0-756  per  cent,  of  the  total.  This  point  is 
illustrated  by  the  following  table  :  — 


Grade. 

Silver  per 

Cent,  of 

Total. 

Inaccuracy  per  Cent. 

Material. 

of  Silver. 

of  Total. 

2-3 

0-0079 

Per  Cent. 
21-8 

0-0017 

20-3 
30-5 

0-0696 

o-iou 

8'9 
5-0 

0-0062 

0'OOd) 

31-0 

0-1063 

13-0 

0-0138 

49'0 

431-0 

0-1680 
1-477 

8-8 
8-0 

0-014S 

Base  sulphides.. 

0-12602 

„           » 

5,078-0 

17-41 

2-2 

0-38302 

Regular    „ 

5.53S-0 

18-98 

8-4 

1-59432 

,»         >»       •  • 

10,098-0 

36-33 

1-5 

0-51495 

,i         «,        •  • 

15,0  It  i  •  <  I 

51-58 

1-2 

0-61896 

„         »»        •  • 

17,500-0 

60  -00 

1-26 

0-756 

Volumetric  Determination  of  Phosphorus  in  Steel. 
\v.  A.  Nbyes  and  E.  I).  Frohman.  J.  Amer.  Chem. 
Soc.  1894,  16,  55:?— 559. 

The  method  described  by  Dudley  and  Pease  (this  Journal, 
1894,  665)  is  very  rapid  aud  easy,  but  there  is  some 
difference  (amounting  to  about  10  per  cent.)  between 
different  operators  as  to  the  factor  to  be  used  for  con- 
verting the  iron  equivalent  of  the  permanganate  into  the 
phosphorus  equivalent.  If,  as  v.  der  I'fordten  maintains,, 
the  reduction  of  the  molybdic  anhydride  is  to  Mo203  the 
factor  should  be  0-01538.  Wernicke  states  that  the 
reduction  is  to  Mo^Oj,,,  which  gives  the  factor  0-01628. 
Dudley  and  Pease  give  the  empirical  factor  0-01724^ 
whilst  Doolittle  and  Eavenson  give  (this  Journal,  1894,  666) 
0-0160.  The  authors  have  carefully  examined  the  reduc- 
tion of  MoO;j,  and  find  that  Mo2Oa  is  produced,  but  that  this- 
becomes  very  quickly  partially  re-oxidised  unless  the  air  is 
carefully  excluded.  The  factor  should  therefore  be  0-01538, 
and  test  analyses  of  samples  of  steel  containing  known 
percentages  of  phosphorus  showed  that  this  factor  gavi 
very  accurate  results,  which  were  more  correct  than  when 
any  of  the  other  factors  were  used. — L.  T.  T. 


In  dealing  with  large  quantities  of  ores  these  inaccuracies 
are  very  serious,  making  the  checking  of  the  mill  working 
very  difficult.  The  correction  for  slag  and  cupel  ought 
always  to  be  made,  and  it  is  very  desirable  that  some  means 
should  be  fourd  oi  applying  a  correction  for  volatilisation. 
Though  the  fire  assay  still  leaves  much  to  be  desired  no 
better  wet  assay  is  available. 

Assays  of  the  same  material  made  by  different  assayers, 
or  by  the  same  assayer  at  different  times,  occasionally  vary 
considerably,  but  in  the  aggregate  agree  pretty  closely. 

—  L.T.  T. 


Method  for  Quantitative  Separation  of  Arsenic,  Antimony^ 
and  Tin.  W.  Hampe.  Chem.  Zeit.  1894,  18,  1900— 
1901. 

The  three  elements  are  first  obtained  as  mixed  sulphides- 
by  any  of  the  known  methods  ;  the  bulk  of  the  precipitate 
is  then  transferred  to   a  small  beaker,  the  smallest  possible 
quantity  of  recently  prepared  ammonium  sulphide  is  poured 
over  the  residue  clinging  to  the  filter,  and  the  solution  is- 
allowed  to  run   into  the  beaker  containing  the  precipitate. 
After  utarh-  the  whole  of  the  latter  is  dissolved,  the  solution- 
is acidified  with  hydrochloric  acid,  oxidised  with  potassium 
chlorate   and,  when  most  of  the  chlorine  has  passed  off, 
mixed  with  sufficient  tartaric  acid  and  filtered.     Excess  of 
ammonia  is  now  added,  and  should  produce  no  precipitate 
if  sufficient  tartaric  acid  has  been  used — a  larger  proportion 
of  this  acid  is  required  when  tin  is  present.     The  arsenic  is- 
precipitated   from  this  concentrated  solution  by  means  of 
magDesia   mixture,   and   the   precipitate    is  redissolved   in 
hydrochloric  acid  and  re-precipitated  by  ammonia.      The 
two  filtrates,  mixed,  are  acidified  and  treated  with  hydrogen 
sulphide  gas ;  and  the   mixed  antimoDy  aud  tin  sulphides- 
are   dissolved  in   a  minimum  quantity  of  freshly-prepared 
sodium   sulphide,  and  decomposed  by  gradual  additions  of 
sodium  peroxide ;  the  latter  being  taken  from  the  interior 
of  the  box  in  which  it  is  supplied,  as  the  outside   portions 
often  contain  traces  of  tin    dissolved  from  the  tin-plate  of 
the  case.     As  soon  as  the  solution  is  colourless,  and  foams- 
from  the  evolution   of  oxygen,  on  the  further  addition  of 
peroxide,  it  is  boiled,  and  then  mixed  with  one-third  of  its. 
volume  of  alcohol  (sp.  gr.  =  0-833"),  and  allowed  to  stand 
for  24  hours  ;  in   this  way,  the  whole  of  the  antimony  is 
separated  as  sodium  pyro-antimoniate,  which  is  filtered  off,, 
washed  first  with  diluted  alcohol  1  :  l,and  then  with  alcohol 
mixed   with    one-third   of    its   volume   of    water,    all   the 
washing  liquids  containing  a  few  drops  of  soda  solution. 
The  pyro-antimoniate   is  dissolved  in  a  mixture  of  hydro- 
chloric and  tartaric   acids,  and   precipitated  with  hydrogen, 
sulphide  ;  the  bulk  of  the  precipitate  is  heated  in  a  current 
of   carbon  dioxide  gas  and  w-eighed,  the  residue  on  the- 
filter  is  redissolved  in  ammonium  sulphide,  the  solution  being 
then  evaporated  to  dryness  in  a  crucible,  and  the  residue 
oxidised    with    nitric    acid,    ignited,    and    weighed.      The- 
filtrate  from  the  pyro-antimoniate  is  evaporated  to  expel 
alcohol,  acidified,  and  precipitated  with  hydrogen  sulphide.. 
The  tin  sulphide  is  ignited,  cooled,  treated  with  a  few  grains 
of  ammonium  carbonate,  re-ignited,  and  weighed.   When  the 
precipitate  is  very  bulky,  it  is  first  re-dissolved  in  ammonium 
sulphide   and  re-precipitated  by  sulphuric  acid   to  ensure 
complete  separation  of  fixed  alkalis.     If  the  original  sub- 
stance contain   a  comparatively  great  excess  of  antimony, 
the  process  may  be  varied  by  dissolving  the  three  sulphides 
together   in   sodium   (instead  of  ammonium)  sulphide,  and 
treating  at  once  with  the  peroxide,  by  which  the  arsenic  is 
converted  into  sodium  arseniate,  and  does  not  interfere  with 
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the  precipitation  of  the  pyro-antimoniate.  But  the  arsenic 
caunot  be  satisfactorily  recovered  from  the  nitrate  without 
previous  re-precipitation  as  sulphide,  as  ammonium-magne- 
sium arseniate  is  distinctly  soluble  in  ammoniacal  sodium 
tartrate  solutions.  The  process  gives  accurate  results,  and 
is  far  simpler  than  the  existing  methods  of  separation. 

— W.  G.  M. 


The  Determination  of  Phosphoric  Acid  by  the  Molybdate, 
Magnesia  Method.  B.  W.  Kilgore.  J.  Amer.  Chem. 
Soc.  16,  793—795. 

To  test  the  method  recommended  by  the  American  Associa- 
tion of  Official  Agricultural  Chemists  for  1894,  three  samples 
were  sent  to  various  agricultural  and  commercial  chemists 
for  analysis.  One  of  the  samples  was  a  solution  of  pure 
sodium  phosphate  (10  grms.  of  Na.,HP04.12H20  per  litre). 
The  theoretical  percentage  of  P2Os  in  this  salt  is  19*826  ; 
the  results  reported  varied  from  19*74  to  20*67,  the 
average  of  the  whole  34  determinations,  made  by  28 
chemists,  being  20  ■  09  per  cent.  The  tendency  seems,  there- 
fore, to  be  towards  high  results.  From  a  study  of  the 
reports  sent  in  by  each  chemist,  the  author  concludes  that 
the  high  results  are  due  to  the  presence  of  an  excess  of 
magnesia  in  the  precipitate ;  and  that  correct  results  may 
be  obtained  either  by  re-dissolving  and  re-precipitating  the 
magnesia  precipitate,  or  by  adding  a  little  citric  acid  before 
precipitating  with  magnesia  mixture. — L.  A. 


Tin-  Determination  of  Coppei  .  «•»/  the  Determination  of 

A  til  i  nihil/  in  A  ni  i  ni', a  ml  Pyrih  I    i     (  loud  ;ui<!  (,    .1 

tot  the  Advancement   of 

'I  in.  aal  tin  metboda  in  nee  in  the  laboratory 

of  the  Wall-  lifarg  workd.    For  estimating  copper, 


TTie  Analysis  of  American  Refined  Copper.     H.  F.  Keller. 
J.  Amer.  Chem.  Soc.  16,  785—789. 

"Lake"  copper,  owing  to  its  relative  purity,  always  com- 
mands a  higher  price  than  copper  from  other  localities, 
being  generally  preferred  for  electrical  purposes.  But  of 
late  years,  owing  to  improved  methods  of  refining,  the 
quality  of  the  copper  made  from  sulphide  ores  has  beeome 
equal,  if  not  superior,  to  that  of  the  native  copper.  Silver 
and  iron  are  the  chief  impurities  of  the  latter,  while  electro- 
lytic copper  not  infrequently  contains  small  quantities  of 
bismuth,  antimony,  arsenic,  selenium,  and  tellurium.  That 
the  exact  manner  in  which  these  elements  affect  the  physical 
properties  of  copper  is  not  better  understood,  may  be 
attributed  to  the  want  of  a  sufficiently  rapid,  and  at  the 
same  time,  accurate  method  of  analy  si-.  The  author  refers 
to  the  older  methods  of  Harnpe  and  Fresenius  ;  he  then 
describee  in  detail  Hanipe's  new  method  (-ee  this  Journal, 
1894,  421).  After  di-solving  the  copper  and  diluting,  he 
pass Ci  sulphur  dioxide  without  filtering,  and  eventually 
filters  off  the  insoluble'  portion  altogether;  it  may  contain 
gold,  silver,  silver  chloride,  selenium,  tellurium,  lead  sul- 
phate, and  traces  of  bismuth  and  antimony,  occasionally 
■Jso  copper.  The  dry  mixture  is  detached  from  the  filter, 
and  the  latter  is  destroyed  with  fuming  nitric  acid.  The 
rest  i-  then  added,  and  treated  with  nitric  acid  until  com- 
pletely oxidised.  After  evaporating  on  the  water-bath,  to 
remove  excess  of  nitric  aeid,  silver  is  precipitated  a-  chloride 
by  adding  hydrochloric  acid.  From  the  filtrate,  selenium 
and  tellurium  are-  thrown  down  by  warming  with  hydro\y- 
lamine    chloride,      [n    the    cold,  this    reagent    has  no   effect, 

but  on    warming,  a   reddish  turbidity   i-  observed,  which 

lually  collects  in  tin-  form  of  dark  flakes.    These  are 

collected  on   a   tared  filter,  and  dried   at  105  — no.     The 

author  has  not  effected  a  complete  separation  of  the  two 

elements.     Gold,  lead,  and   traces  of  antimony  and   bismuth 
are    determined     by    tin-    ordinary    methods.     The     method 

it  cribed  i-  in  othi  i  respi  ets  the  same  as  on  peex  [21, 

—  L.  A. 


1  grm.  of  ore  is  mixed  successively  with  10  drops  of 
strong  sulphuric  acid,  1  drop  of  hydrochloric  acid  (to  pre- 
cipitate silver),  and  10  cc.  of  strong  nitric  acid.  Mixture  is 
aided  by  a  rotary  motion  given  to  the  containing  beaker, 
and  when  the  first  vigorous  action  is  over,  the  beaker  is 
warmed  on  a  steam-bath  until  fumes  cease  to  be  evolved, 
and  all  sulphur  is  oxidised,  which  latter  readily  happens  if 
the  liquid  be  not  boiled.  The  cover  and  sides  of  the  beaker 
are  rinsed  with  distilled  water,  and  the  liquid  is  evaporated 
on  the  sand-bath  until  fumes  of  sulphuric  acid  appear,  the 
caked  residue  having  been  previously  broken  up.  After  cool- 
ing, 100  cc.  of  nitric  acid  are  added  (one  part  of  strong  acid 
to  120  parts  of  H20),  and  then,  without  filtration,  the  solution 
is  electrolysed.  A  flat  spiral  platinum  wire  anode  is  supported 
so  that  it  almost  (but  not  quite)  touches  the  bottom  of  the 
beaker.  The  platinum  cylinder  cathode  is  maintained 
about  ^th  of  an  inch  above  the  spiral,  and  the  level  of  the 
liquid  in  the  beaker  should  be  £  in.  below  the  top  of  the 
cylinder.  A  definite  time  should  be  allowed  for  electro- 
lysis (12  hours  for  0*5  grm.  copper),  and  this  should  not  be 
greatly  exceeded,  or  the  texture  of  the  deposit  will  suffer. 
After  the  allotted  time  is  past,  the  sides  of  the  beaker  are 
rinsed  with  hot  water,  and  the  appearance  of  the  portion  of 
the  cathode  thus  newly  immersed  is  noted.  If  no  fresh 
deposit  of  copper  is  seen,  the  action  is  complete,  and  the 
liquid  in  the  beaker  should  be  twice  replaced  with  fresh 
water  by  means  of  a  siphon,  without  breaking  contact.  The 
cathode  is  then  well  washed  with  water,  and  finally  with 
alcohol,  which  is  burned  off ;  and  the  cylinder  is  weighed 
after  suspension  for  20  minutes  in  the  balance  case.  If 
bismuth  be  present  to  the  extent  of  1  per  cent,  of  the 
copper,  the  deposit  will  be  darkened,  whilst  with  larger 
quantities  it  is  spongy.  In  such  a  case  the  bismuth  must  be 
separated  before  electrolysis  ;  the  ore  is  dissolved  in  aqua 
regia,  evaporated  dry,  taken  up  with  hydrochloric  acid, 
filtered,  and  precipitated  with  hydrogen  sulphide.  The 
sulphides  are  oxidised  with  a  minimum  quantity  of  nitric 
acid  (1  :  1),  and  the  solution  is  nearly  neutralised  with 
ammouia ;  then  ammonium  carbonate  and  ammonia  are 
added,  and  the  copper  is  electrolysed  from  the  filtered 
liquid,  after  acidification  with  nitric  acid  and  evaporation  to 
a  convenient  bulk.  Arsenic  and  antimony  should  also  be 
removed  by  precipitating  the  copper  with  hydrogen  sulphide 
in  caustic  soda  solution.  Selenium  and  tellurium  are 
similarly  removed,  while  silver  is  precipitated  as  chloride 
and  filtered.  The  battery  consists  of  four  cells  of  the  Mei- 
dinger  type,  joined  in  series,  each  having  an  inner  cylinder 
of  lead  11  in  high  and  2  in.  in  diameter,  with  the  lower 
end  slit  and  the  two  halves  splayed  out,  and  a  ring  of  zinc 
4  in.  deep  and  4 {-  in.  in  diameter  suspended  in  the  upper 
portion  of"  the  cell.  The  lead  cylinder  is  filled  with  crystals 
of  copper  sulphate,  and  the  outer  space  with  saturated 
solution  of  magnesium  sulphate.  The  battery  is  got  into 
working  order  at  first  by  leaving  it  for  24  hours  on  closed 
circuit,  and  it  must  not  be  left  on  open  circuit  for  longer 
than  a  day,  or  the  copper  solution  will  diffuse  upwards  to 
the  zinc  cylinder;  when  not  in  use  it  should  be  put  on 
closed  circuit  for  half  an  hour  per  diem.  One  cell  every 
week,  taken  in  rotation,  is  cleaned  up,  and  the  deposit  of 
copper  i-  detached  from  tin-  lead  cylinder.  Four  cells  yield 
a  current   of    'J   volts  and  0*1 — 0*15  ampere  (no  external 

resistance  specified). 

The  antimony  determination  is  a  combination  of  methods 
proposed  bj  (lark  (this  Journal,  in'.m.io,  1  id,  and  Paul 
(this  Journal,  1893,12,64),    o-.">  grm.  of  finely-crushed 

ore    is    Weighed    into   a    4jJ    in.    porcelain    dish   and   covered 
with    a    funnel  with    bent   stem  ;   5  cc.    of   a    ferric   chloride 

solution  (20  grins,  of  the  chloride  in  100  cc.  strong  HC1)  is 
added,  and  20  cc.  of  strong  hydrochloric  acid.   After  heating 

on  a  water-bath  for  half  an  hour,  the  tunnel-cover  is  washed 
down  with  a  little  hot  water,  and  the  solution  evaporated 
<lown  to  from  7  to  10  cc.  ;  another  20  00.  of  hydrochloric. 
acid  i*  now  introduced,  and  cvaporat ion  carried  to  the  sumo 
nt  ;  ami  this  is  finally  done  a  third  tiirre.  Hut  care  must 
be    taken    not    to    continue  the   evaporation  at  any  time,  until 

all  the  hydrochloric  acid  is  expelled,  or  antimony  trichloride 

will  be  lost  also.      A   few  drops  of  tartaric  aeid   and  20  cc.  of 
water  are  next  added  to   the  solution,  which  is  then    filtered 

into  a  500  ce.  beaker,  the  residue  being  washed  with  hot 
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water.  The  filtrate  is  warmed  with  2  cc.  of  saturated 
ammonium  bisulphite  solution  (to  reduce  ferric  salts)  until 
all  smell  of  sulphur  dioxide  has  ceased.  After  dilution  to 
250  cc,  hydrogen  sulphide  i-  passed  through  the  heated 
solution  until  the  precipitate  becomes  dense  and  granular, 
when  the  excess  of  lis  is  expelled  by  carbon  dioxide,  and 

the  precipitate  is  filtered  on  a  weighed  (iooeh  crucible, 
washed  with  hot  water  containinga  little  hydrogen  sulphide, 
drained,  dried,  and  treated  in  Paul's  oven  at  a  temperature  j 
of  220° — 2.io  C.  for  half  an  hour  in  a  gentle  stream  of 
carbon  dioxide.  Results  are  accurate  when  tested  against 
by  Fresenius'   method  ;  and   an   estimation 


those  obtained  by 

may  be  completed  in  one  working  day. 


-W.  (i.  M. 


Iodide  Assay  for  Copper.     E.  I).  Peters.     Kng.  and  Min.  J. 
1895,  59,  124. 

A  DESCRIPTION  of  the  well-known  iodide  method  for  wet 
copper  assay,  written  by  A.  II.  Low  for  the  forthcoming 
edition  of"  Modern  American  Methods  of  Copper  Smelting," 
is  communicated,  as  correspondence,  by  E.  1).  Peters,  jun. 
The  process  varies  very  little  from  that  ordinarily  practised. 
After  dissolving  the  copper  in  nitric  acid,  the  solution  is 
rendered  strongly  alkaline  with  ammonia,  heated  to  boiling 
for  a  minute  to  ensure  the  neutralisation  of  the  nitric  acid 
in  the  nitrate  of  copper,  which  is  essential,  and  then  re- 
acidified  with  acetic  acid.  The  iodide  is  then  added,  and 
the  titration  conducted  in  the  usual  way.  The  writer  of  the 
description  states  that  hyposulphite  solution  made  of  pure 
crystals  and  distilled  water  will  keep,  without  any  appreciable 
variation  in  strength,  for  a  month,  or  longer. 

In  the  treatment  of  ores  by  this  process,  one  gramme  is 
treated  with  hot  strong  nitric  acid,  to  which  is  then  added 
strong  hydrochloric  acid.  After  boiling,  strong  sulphuric 
acid  is  added,  and  the  volatile  acids  evaporated  off.  After 
diluting,  the  sulphate  of  lead,  &c.  is  filtered  off,  and  the 
solution,  which  should  not  exceed  75  cc,  is  run  into  a 
beaker,  at  the  bottom  of  which  is  a  strip  of  aluminium 
3  in.  long,  1|  in.  wide,  and  turned  up  at  the  ends  so  that 
the  body  of  the  strip  can  lie  flat.  The  copper  is  all  precipi- 
tated after  boiling  for  six  or  seven  minutes.  The  liquor  is 
filtered  off,  and  the  loose  and  adherent  copper  is  all  dis- 
solved in  a  little  nitric  acid.  To  this  is  added  half  a  gramme 
of  chlorate  of  potash,  to  fully  oxidise  any  arsenic  present, 
and  the  solution  boiled  down  to  small  bulk,  but  not  suffi- 
ciently low  to  produce  a  basic  salt  of  copper.  The  solution 
is  then  neutralised  with  ammonia,  &c,  as  before  described, 
and  titrated  in  the  usual  manner.  Results  are  given  show- 
ing the  accuracy  of  this  method,  which  is  fully  equal  in  this 
respect  to  the  electrolytic  method,  and  which  requires  very 
much  less  time. 

The  above  scheme  removes  all  interfering  impurities,  or 
renders  them  inert.  Zinc  is  not  such  a  good  precipitant  for 
the  copper  as  aluminium,  as  some  iron  is  also  carried  down 
even  from  strongly  acid  solutions.  When  aluminium  is 
used,  the  precipitation  may  be  effected  without  boiling  by- 
adding  a  little  hydrochloric  acid  to  the  solution,  but  this  is 
not  so  desirable  as  the  method  described.  For  the  success 
of  the  titration  it  is  essential  that  no  free  nitric  acid  or 
nitrate  of  copper  be  present.  Cold  ammonia  in  excess  does 
not,  apparently,  entirely  decompose  the  latter,  hence  the 
necessity  for  boiling. — A.  W. 


Analysis  of  Lead  Glance  and  Argentiferous  Lead  with  the 
A  id  of  Hydriodic  Acid.  W.  Hampe.  Chem.  Zeit.  1 894, 
18,  1899—1900. 

The  hydriodic  acid  extraction  method  for  lead  ores,  as 
described  by  Benedikt  and  Gans  (this  Journal,  1892,  181, 
and  Chem.  Zeit.  1892,  16,  4,  12),  even  when  the  extraction 
is  repeated,  is  apt  to  give  low  results,  and  to  be  both  more 
lengthy  and  less  accurate  than  the  aqua  regia  method.  But 
their  iodide  determination  is  the  most  accurate  of  the  wet 
processes  for  the  estimation  of  silver.  Solutions  of  lead 
and  silver  nitrate  made  up  to  correspond  to  those  of  lead 
samples  containing  0-0005,  0-01,  and  0- 1  per  cent,  of  silver 


respectively,  gave  correct  results,  the  weight  of  precipitated 
silver  iodide  varying  from  U02IH  to  o-^is;,  grm.  Inactual 
n-e,  from  in  to  loo  grms.  of  the  argentiferous  lead  arc 
dissolved  in  dilute  nitric  acid  free  from  chlorine,  the  nitric 
acid  being  in  slight  excess  (by  about  10  cc).  Tartaric  acid 
i-  added  when  antimony  is  pre-ent.  More  than  sufficient 
potassium  iodide  to  precipitate  the  whole  of  the  silver  is 
now  added,  but  exct'88  of  the  reagent  is  to  be  avoided.  The 
solution  i<  DOW  heated  in  a  covered  beaker  until  all  the 
iodine  liberated  by  the  action  of  the  nitric  acid  has  been 
expelled  and  the  solution  is  colourless.  The  silver  iodide 
is  then  tiltered  off  and  weighed,  either  directly  or  after 
conversion  into  chloride. — \V.  G.  M. 


The  Commercial  Valuation  oj  Lead-Tin  and  Lead- 
Antimony  Alloys.  J.  W.  Richards.  J.  Anier.  Chem.  Soc. 
1894,18,  541—543. 

Lead-tin  alloys  (principally  used  for  soft  solders,  tinfoil, 
&c.)  and  lead-antimony  alloys  (hard  lead)  are  best  tested 
commercially  by  determining  their  sp  scific  gravities.  Lead 
has  a  density  of  1 1  •  33,  tin  7  ■  43,  and  antimony  6-65.  When 
tin  is  added  to  lead  the  density  falls,  though  not  uniformly. 
It  is  the  same  on  adding  antimony,  except  that  with  1  per 
cent,  thereof  the  alloy  is  heavier  than  lead,  with  2  per  cent, 
it  is  just  the  density  of  lead,  and  above  that  figure  the 
gravity  decreases  as  with  tin ;  no  homogeneous  alloy  of 
antimony  and  lead  can  be  obtained  containing  more  thin 
24  per  cent,  of  antimony.  To  obviate  the  usual  troublesome 
and  delicate  specific  gravity  determinations,  J.  Richards  has 
proposed  to  weigh  bullets  cast  in  a  stao  lard  mould.  The 
balance  used  is  of  the  yard-arm  form,  the  long  arm  being 
graduated  on  one  side  for  every  1  per  cent.,  from  pure  lead 
to  pure  tin,  on  the  reverse  side  for  from  2  to  24  per  cent,  of 
antimony.  The  graduations  are  made  by  casting  bullets  of 
carefully  made  known  alloys.  The  alloy  to  be  tested  has 
simply  to  be  melted,  a  bullet  thereof  cast  in  the  standard 
mould  and  weighed,  and  the  quality  directly  read  off  on  the 
beam.  Accuracy  to  half  a  per  cent,  is  attainable,  and  is 
quite  sufficient  as  absolute  homogeneity  in  these  alloys  is 
impossible.  In  casting,  care  must  be  taken  to  commence 
with  the  mould  cold,  and  to  continue  pouring  till  the  bullet 
sets  to  avoid  the  formation  of  a  shrinkage  cavity.  The 
whole  test  need  not  take  more  than  five  minutes. — L.  T.  T. 


A  Method  for  Determining  Calcium  O.ride  in  Quicklime. 
W.  E.  Stone  and  F.  C.  Scheuch.  J.  Amer.  Chem.  Soc. 
16,  721—725. 

This  method  depends  upon  the  facts  that  calcium  oxide  is 
considerably  soluble  in  a  10  per  cent,  solution  of  sucrose  at 
the  ordinary  temperature,  whilst  silica,  alumina,  ferric  oxide, 
magnesia,  and  calcium  carbonate  are  not  soluble  to  any 
appreciable  extent.  The  dissolved  lime  can  be  accurately 
titrated  with  standard  hydrochloric  acid.  These  facts  were 
verified  by  experiments.  It  was  also  ascertained  that  150  cc. 
of  a  10  per  cent,  solution  of  sucrose  was  sufficient  to 
completely  dissolve  1  grm.  of  pure  lime  in  the  cold  ;  but  if 
the  liquid  be  heated  an  insoluble  compound  is  formed, 
which  dissolves  on  cooling.  Von  Lippmaun  states  (Die 
Zucker-Arten,  148)  that  magnesia  is  freely  soluble  in  a 
solution  of  lime  in  sucrose,  but  an  experiment  showed  that 
when  I  grm.  each  of  magnesia  and  lime  were  shaken 
together  with  150  cc.  of  10  per  cent,  sucrose  solution,  no 
magnesia,  but  all  the  lime,  was  dissolved.  The  following 
process  was  therefore  devised: — About  1  grm.  (accurately 
weighed)  of  the  finely  powdered  sample  is  shaken  for 
20  minutes  with  150  cc.  of  a  10  percent,  solution  of  sucrose, 
at  the  ordinary  temperature  ;  the  liquid  is  filtered,  and  the 
clear  filtrate  titrated  with  standard  hydrochloric  acid. 
Following  are  the  results  of  assays  of  six  samples  of  quick- 
lime by  this  method,  also  the  total  lime  in  each  sample 
determined  by  ordinary  gravimetric  analysis ;  the  differences 
are  attributed  to  small  amounts  of  calcium  carbonate  in  the 
samples. 
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Sample  No. 

CaO  per  Cent. 

by  Sucrose 

Method. 

CaO  per  Cent. 

by  Ordinary 

Method. 

Difference. 

1 

92-  ia 

93 '00 

0*88 

2 

91-JO 

92-23 

0-38 

3 

92-15 

93-10 

0-95 

4 

9501 

95-90 

089 

5 

s7'30 

87'70 

0-40 

G 

91*70 

92-30 

0-60 

-L.  A. 


The  Gunning  Method  for   Total  Nitrogen   in  Fertilisers. 
W.  E.  Carrigues.     J.  Amer.  Chem.  Soc.  16,  795—799. 

The  Gunning  method,  modified  to  include  nitrates,  gives 
low  results  in  the  presence  of  nitrates  ;  this  the  author 
shows  by  experiments  made  according  to  the  directions  of 
the  Association  of  Official  Agricultural  Chemists,  which  are 
quoted,  as  follows,  from  Bulletin  38,  United  States  Depart- 
ment of  Agriculture  :  — 

"In  a  digestion  flask  holding  from  250  to  500  cc,  place 
from  0-7  to  2-8  grms.  of  the  substance  to  be  analysed, 
according  to  the  amount  of  nitrogen  present.  10  grms.  of 
potassium  sulphate,  5  grms.  of  sodium  thiosulphate,  and  30 — 
35  cc.  of  the  salicylic  acid  mixture,  i.e.,  30  cc.  of  sulphuric 
acid  to  1  gnu.  of  salicylic  acid,  are  then  added,  and  the 
whole  digested  at  a  low  temperature  until  frothing  ceases," 
&c 

The  low  results  are  attributed  to  adding  the  potassium 
sulphate  at  such  an  early  stage,  the  large  quantity  of  dry 
powdei  protecting  the  sample  for  some  time  from  the 
proper  action  of  the  acid.  The  salicylic  acid  mixture 
should  first  be  added  to  the  sample  in  the  flask,  which 
should  then  be  shaken  until  the  liquid  has  thoroughly 
wetted  the  dry  organi'j  matter,  and  allowed  to  stand  for 
about  15  minutes.  The  thiosulphate  is  added  next,  in  4 
or  5  portions,  with  constant  shaking,  waiting  until  each 
portion  has  dissolved  before  adding  the  next.  Lastly,  the 
potassium  sulphate  is  put  in,  and  the  whole  is  well  agitated 
and  proceeded  with  in  the  usual  manner.  Analyses  are 
given  showing  that  by  working  in  this  way  results  are 
obtained  which  agree  very  closely  with  those  yielded  by  the 
k'jeldahl  process.  Neither  process  gave  results  sufficiently 
accurate  for  the  valuation  of  sodium  nitrate,  the  results 
being  variable  and  always  low;  it  is  therefore  recommended 
to  report  the  highest  figure  in  closely  agreeing  duplicates, 
instead  of  the  customary  average. — L.  A. 


The  Acidimetry  of  Hydrogen  Fluoride.     T.  Haga  ami 
V.  Osaka.     Proc.  Chem.  Soc.  1805  [147],22. 

The  authors  have  separately  examined  the  behaviour  of 
the  usual  indicators  in  the  neutralisation  of  hydrofluoric 
acid.  That  its  alkali  salts  blue  litmus,  and  that  its  avidity 
niimlxr  placet  it  among  tin;  vegetable  acids  rather  than 
with  the  itrong  mineral  acids,  appear  to  be  the  only  two 
facts  yet  recorded  bearing  upon  its  acidimetry. 

'1  o  get  uniform  indications  it  was  found  necessary  to  have 
r.ot  only  tin-  acid  pure,  hut  the  titrating  solutions  also  ;  a 
little  silica,  alumina,  or  carbon  dioxide  affecting  the 
titration  more  than  it.  would  in  the  case  of  the  ordinary 
mineral  Bi 

Phenolphthalefn  is  tin-  best  indicator,  and  leaves   nothing 

to  be  d'-sired  when  potash  or  soda  if  used  for   the  titration. 

Roiolic  orid  i-  almost  equal  to  it,  and  can  he  used  besidei 

with  ammonia.      Willi  both   indicators  the  change  of  colour 

the    advantage    of    being     very    evident    in     platinum 

els. 
Both  cochineal  and  brazil  wood?  infusions  give  wtisfu  I 

Brazil-wood  paper  ibowi  alkalinity  before  all  the 

dised,  and  cannot,  therefore,  be  used,    Turmeric 

I'Oj  ■  )  good  results.     Methyl  orange  \%  useless. 

/.limn:,   lacmoU  and   pketiacetolin   arc  all   capable    of 

ng  made    to  yield  accurate  result!  in  the  band-  of  an 


experienced  person.  Some  peculiarities  in  tic  behaviour  of 
litmus  arc  described  in  the  paper,  whi<  h  suggest  tin;  con- 
elusion  that  the  molecule  of  hydrogen  fluoride  may  be  II  ,K, 
or  H4F4. 

The  ]rolumctric  Determination  of  Manganese.     J.  Kcddrop 
and  11.  Uamage.     Proc.  Chem.  Soc.  1895  [148],  33. 

Tin;  authors  have  examined  a  method  proposed  by  L. 
Schneider  (this  Journal,  1888,  693),  in  which  the  manganese 
salt  is  oxidised  by  bismuth  peroxide  in  presence  of  nitric 
acid  to  permanganic  acid.  After  filtration  through  asbestos, 
the  permanganic  acid  is  determined  by  titration  with 
hydrogen  peroxide.  The  best  strength  of  nitric  acid  is 
250  cc.  (sp.gr.  1-2)  per  litre,  but  the  permanganic  acid 
decomposes  in  the  acid  solution,  and  to  prevent  this  decom- 
position, it  is  filtered  into  an  excess  of  hydrogen  peroxide, 
and  finally  titrated  with  potassium  permanganate.  It  is 
shown  that  the  error  in  Schneider's  method  is  at  least  0-6 
per  cent,  iu  the  analysis  of  ferromanganese,  and  0*06  per 
cent,  in  that  of  steel. 

Sodium  bismuthate  prepared  from  materials  free  from 
chlorine,  replaces  the  bismuth  peroxide  used  by  Schneider. 
It  is  prepared  by  fusing  soda,  basic  bismuth  nitrate,  and 
sodium  peroxide ;  on  washing  with  water  the  insoluble 
compound  remains. 

The  analysis  of  ferromanganese,  spiegel,  silico  Spiegel, 
iron,  and  steel  are  described  iu  detail,  and  the  accuracy  of 
the  method  established  by  experiments  on  quantities  of 
manganese  ranging  from  0-1  per  cent,  to  80*7  percent. 
In  a  sample  of  ferromanganese,  they  obtained  by  the 
ordinary  gravimetric  method,  using  ammouium  salts  and 
correcting  for  impurities,  80-63  per  cent.;  by  Pattinson's 
method,  80-70  per  cent.;  by  the  present  method,  80*67 
per  cent.  Chromium,  copper,  nickel,  and  cobalt  up  to 
5  per  cent.,  are  shown  to  raise  the  results  but  very  slightly. 
Sulphuric  acid  up  to  normal  strength  does  not  interfere, 
and  may  therefore  be  used  to  expel  hydrocnloric  acid  from 
solutions  in  which  it  has  been  used  in  dissolving  the 
sample. 

The  oxidation,  filtration,  and  titration  may  by  this  method 
be  completed  within  15  minutes. 


How  to  Use  Plumbago  Crucibles.     J.  A.  Walker, 
and  Mining  J.  1895,  59,  127. 

See  under  X.,  page  278. 


Eug. 


ORGANIC  CHEMIST R Y.—  QUALITA Tl VE. 

The  Adulterations  of  Cochineal  Carmine  and  their  Detec- 
tion. E.  Donath.  Dingler's  l'olyt.  .).  294,  188. 
Tin-:  author  has  already  shown  (Chem.  Zeit.  1891,  Nos.  30 
and  40)  that  in  addition  to  starch,  clay,  and  brick-dust, 
several  substances  are  used  for  the  adulteration  of  cochineal 
carmine,  noticeably  the  lead  oxide  and  alumina  lakes  of 
eosine,  which  arc  of  little  value,  and  the  baryta  lake  of  the 
red  coralline  (peonine),  which  is  scarcely  to  be  distinguished 
from  the  genuine  substance.  It  is  also  possible  that  certain 
nd  azo  colouring  matters,  such  as  Biebrich  scarlet  and 
Ponceau    searlet,     may    be   used.         Such    adulterations  are 

easily    detected    with     but    little    chemical    examination. 

Genuine  Cochineal  carmine  is  completely  soluble  ill 
ammonia,  and  in  this  is  distinguishable  from  certain  other 
animal  colouring  matters  used  for  rouge.  The  odours 
given  off  bj  the  different  substances  when  heated  on  t  lit-  lid 
of  a  porcelain  crucible  are  also  characteristic.  That  from 
genuine  cochineal  carmine  resembles  the  smell  from  protei.l 
substances    decomposed    by    heat,    whereas    the     cosine    lake 

Ms  like  bromine  and  the  peonine  lake  like  pbenol.  The 
baryta  lake  of  IJiebnch  scarlet  gives  a  peculiar  odour, 
which  can  be  easily  distinguished  from  thai  of  genuine 
C  inline.  Finally,  the  -ul,  lance  is  burnt  in  a  crucible,  and 
the  ash,  which   in  Dfl   I      ol 'adulteration  will  be    considerably 

er    than    in    tin;    genuine    substance,    is    Subjected    to   a 

qualitative  analysis.  With  regard  to  the  composition  of 
genuine  cochineal  carmin*  ,   ee  this  Journal,  1898,  256. 

—  ('.  A.  M 
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These  Tables  are  translated  and  printed  under  special  license  from  the  authors,  by  whom  all.  rights  of  further  reprint  and  reproduction  are  reserved. 

Alcohol.                    l;      arks. 

: 

Healed  with 
ammonium 

acetate    liquid 
orange :  on 
addition  of 

excess  of  soda- 
l\( — rose. 

: 

/-^ 

|  = 
w  § 

SB 

: 

St 
R, 

© 

a 

a 

K 

S 

StannousChloride  + 
Hydrochloric  Acid. 

Almost 

decolorised  on 

heating. 

Heatcil 
decolorised 
immediately. 

Heated— 
immediately 
decolorisea. 

Ammonia. 

Extracts  colouring 

matter  on 

boiling;  solution 

yellow ;  on 

acidification — 

orange. 

Hen  ted 
liquid  faint 
yellowish-red. 

Heated- 
liquid  orange. 

a 
a 
w 

55 
O 

« 

H 
H 

55 

Soda-Lye. 

Cone.  .-—Heated- 
liquid  yellow. 

Dil.:— Heated- 
fibre  brighter, 

liquid  bright  yellow  ; 
acidified— orange. 

Cone.  .—Heated — 
fibre  brownish-red ; 

liquid  the  same 
on  addition  of  water. 

7-1/7.  .—Fibre 
redder,  heated- 
liquid  rose ; 
acidified— orange. 

Cone.  .—Heated- 
fibre  deep  red, 
liquid  orange. 

Dil.:— Fibre 

brick-red,  liquid 

rose ;  acidified— 

intense  orange. 

a 

D 

o 

c 
o 

►J 

■4 

a 

D 
H 

B 
SB 

-4 

< 

o 

S 

a 
< 

ft 
O 

S5 
O 

H 

o 

w 

H 
65 

o 

Sulphuric  Acid. 

\ 

Cone.  .—Fibre 

and  liquid  brown ; 

on  addition  of 

water — fibre 

brighter,  liquid  red. 

Dil.  .•—Same  as 

dilute  hydrochloric 

acid. 

Cone. : — Fibre 

and  liquid  carmoisine 

red ;  on  addition 

of  water— fibre 

bright  orange, 

liquid  brick-red. 

Dil.  .-—Same  as 

dilute  hydrochloric 

acid. 

Cone.  .—Liquid 

orange ;  on 

addition  of  water — 

fibre  brighter. 

Dil.— Same  as 
dilute  hydrochloric 

acid. 

Nitric  Acid. 

Cone.  /—Fibre 

imme  liately  red, 

then  brown,  and 

finally  yellow ; 

liquid  yellow. 

Dil.:—  Fibre 
redder,  liquid  orange ; 
heated— fibre  brighter. 

Cone. : — Fibre 

ponceau-red,  liquid 

red  ;  after  a  while, 

fibre  again  orange, 

liquid  red  ;  on 

addition  of 

water— fibre  bright 

yellow,  liquid 

orange. 

Dil. : — Slowly 

heated — fibre  red, 

liquid  reddish, 

fibre  suddenly 

citron  yellow,  liquid 

colourless  ;  with 

excess  of  soda 

—again  yoHow. 

Cone.  .-—Fibre 
brighter,  liquid 

reddish-orange. 

Dil. :— Liquid  orange. 

Hydrochloric  Acid. 

Cone.  .-—Fibre 

•and  liquid 

bright  red  ; 

on  addition 

of  water— both 
orango. 

Dil.  .-—Heated — 

fibre  redder, 

liquid  deep  orange ; 

with  excess  of 

ammonia — almost 

colourless. 

Cone.  .-—Fibre 
scarlet,  liquid  faint 
red ;  on  addition 
of  water— fibre 
again  orange, 
liquid  reddish. 

Dil  : — Heated— 
liquid  orange  ;  with 

excess  of 

soda— reddish. 

Cone.  .-—Liquid 

reddish-orange ; 

on  addition  of 

water — fibre 

brighter. 

Dil.  .—Heated — 

liquid  orange ; 

almost  decolorised 

by  excess  of 

soda-lye. 

40. 

Chrysoidino. 

(Vegetable  fibre.) 

CT                                                1 1 

<— >   .  c    .  c  -  O       3  -       -j      o 

■t  -  s  s^  :  c  i  S3'—i  o     M 

42. 

Orange  G.  [A.] 

[M.][B.j 
(Orange  yellow.) 
Orange  GG.  [C.J 

(Animal  fibre.) 
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: 

Cold— fibre  dark      Colouring  matter 
brown  :  heated  -          i  xtraoted  on 

almost  decolorised,      boiling     solution 
golden  yellow, 
becoming  red  on 

addition  of  -oda- 

l.veor  hydrochloric 

acid. 

1 

Alcohol. 

Colouring  raal 

extracted  on 

boiling— yellow 

solution  passing 

into  violet  on 

addition  of 

sulphuric  acid. 

; 

Extracts  tin- 

colouring  matter 

very  slightly, 

is 

o  a 

11 

C   C 

sis 

Warmed— fibre 

reddish-brown  to 

violet  ;  b  tiled 

quite  colourless. 

-  { 

S  IS 

3  - 
S   0 

So 

-  y 

-  | 

Fibre  immediately 

pale  blue  i  heated- 
colourless. 

d 

C 

o 
£ 

S 
■0 

Same  as  dilute 
soda-lye. 

: 

• 

Heated— liquid 

intense  orange  : 
With  excess  oi 

soda-lye— cherry- 
red  -.  acidified  - 

colourless, 

o 

>> 

O 

Cone.  .—No  action. 

Dil.  .  —  Healed  — liquid 

yellow  :  acidified — 

violet. 

No  act  ion 

Cone.  .—Fibre  red. 
liquid  colourless. 

Dil.:    Heated    fibre 

red.  liquid  rose  ; 
acidified    colourless. 

ConC.i     Heated— fibre 
deep  red,  liquid  reddish  ; 

on  addition  of  water— 

fibre  bluish-red,  liquid 

intensely  coloured. 

Dil..— Fibre  bright  red, 

Liquid  cherry-red  : 
acidified— colourless. 

■3 

'5 
<! 

o 

3 
% 

"3 

IX 

Cone.  .—Fibre  and 
liquid  at  lirst  dark  brown, 

then  dark  violet ;  mi 
addition  of  water    liquid 
intensely  reddish- 
violet. 

jhl.  .—Same as  dilute 
hydrochloric  acid. 

Cone.  .—Fibre  blue, 

liquid  colourless  ;  on 

addition  of  water- both 

reddish  violet. 

Dil. :— Fibre  dirty  violet. 

Cone.  .—  Fibre  and 
liquid  dark  navy-blue. 

Dil.  r—Same  as  dilute 
hydrochloric  acid. 

Cone.  :   -Fibre  blackish- 
violet,  liquid  violet  ; 
on  addition  of  water— 
fibre  and  liquid  dark 
brown, 

Dil. ,— Heated— fibre 

reddish-brown,  liquid 
colourless. 

|3 

'5 

© 
*E 

S3 

Cone. :  — Fibre  and 

liquid  at  once  reddish- 

violet,  then  red  ;  on 
addition  Of  water- 
fibre  and  liquid 
reddish-violel  ;  with  an 
excess  of  ammonia — 

colourless. 

Fibre  bright  yellow  on 

rinsing  with  water. 

Cone. .—Fibre  reddish- 
violet,  liquid  red  j 
on  addition  of  water — 
fibre  and  liquid 
decolorised. 

Dil.  .-—Fibre  violet-grey, 

liquid  colourless  ; 

lieated— fibre 

decolorised,  liquid 
rose  ;  with  excess  of 

soda  lye,  colourless. 

Cone.  .—Fibre  and 

liquid  at  rust  violet, 

then  tibre  dark  blue, 
liquid  colourless. 

Dil.  .--  Fibre  at  first 
pale  blue  j  heated- 
colourless. 

Cone.  .-—Fibre  violet- 
black,  liquid  reddish- 
violet  i  on  addition 
of  water — fibre  original 
colour,  liquid  orange. 

Dil.  .—Fibre  immediately 

violet-black,  liquid  faint 
reddish-violel  ;  heated- 
fibre  bright  brown, 
liquid  orange. 

'a 
o 

Cone. .— Fibre  anil 
liquid  at  firs',  reddish- 
brown,  then  violet. 

J)il.  .—Fibre  reddish- 
brown  ;  heated — 
reddish-violel  •.  liquid 
same  (but  colour  more 
intense)  ;  with  excess  of 

soda,  lye— colourless. 
B.v  rinsing  with  water- 
colour  again  restored. 

Cone.  .-—Fibre 
immediately  bluish-grey, 

Liquid  colourless  :  on 

addition  of  water — fibre 

brownish. 

Dil.  .—Heated— fibre 

dirty  flesh  colour. 

50.                   Cone.  .—Fibre  blue, 
liquid  colourless. 

Benzo-orange.                                . 
[By.  |  [A.  I          Dil. :— Fibre  immediately 
pale  blue. 
(Vegetable  fibre.) 

1 

Cnnc. :  -Fibre  violet  - 

black.  liquid  colourless ; 

on  addition  of  water— 

fibre  dark  reddish-brown. 

Dil.  .—Heated— fibre 

dark  reddish-brown. 
Liquid  rose;  with  excess 

of  soda-lye-  reddish. 

1 

2     ~<i>=  = -T "~  :§ -j  *  ^  > 

*     >      =  £  i-r,^  — -  '- 

•e      =5;-i     ceo 

.&  -§,2  2    g  3-< 

<  (range  <<  S. 

New  Yellow.  [  By. 
Orange  N.  [  1?.  1 

«■ 

-— 

■« 

49. 

Congo  Orange  11. 

LA.] 

(Vegetable  fibre.) 

Cloth  Orange.  [By.] 

(Animal  fibre.) 
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Remarks. 

Fast  R    IE  gives 

•line  react 

Distinguished 

from  palatine  red 

by  the  react  ion 

With  concent ni ted 

sulphuric  acid. 

: 

■3 

1 

< 

Colouring  matter 

extracted  on 

boiling, 

: 

- 

StannousChIoride  + 
Hydrochloric  Acid. 

Completely 

decolorised  on 

warming. 

libre  completely 
decolorised  on 

warming. 

Immediately 

decolorised  on 

warming. 

Immediately 

decolorised  on 
warming. 

d 

'a 

o 

S 

s 

< 

Colouring   matter 
extracted  on 

boiling. 

Colouring  matter 

extracted  on 

boiling— solution 

becomes  bluer  on 

acidification. 

Same  as  palatine 
red. 

: 

Soda-Lye. 

Cone.  .—Heated— fibre 

Bordeaux,  liquid 
colourless ;  on  addition 

of  water— intensely 
dark  red. 

Dil.  .-—Fibre  darker, 

liquid  bluish-red  ; 

acidilied— no  alteration. 

Cone. :— Heated— fibre 

brownish-red  ;  on 

addition  of  water — 

liquid  brownish. 

Dil.  .-—Fibre  and  liquid 
immediately  brownish- 
red  ;  acidified — bluish- 
red. 

Cone.  .-—Heated— libre 

reddish-brown,  liquid 

yellow  ;  on  addition  of 

watei — fibre  brighter. 

Dil.  .-—Fibre  imme- 
diately reddish-brown, 
liquid  hrown  ;  acidified— 
intensely  bluish-red. 

Cone.  .—Heated— fibre 

almost  decolorised  ;  on 

addition  of  water— as 

originally. 

Dil.:— Fibre  brighter. 

Sulphuric  Acid. 

Cone.  .-—Fibre  dark 

violet,  liquid  intense 

bluish-violet ;  on  addition 

of  water — fibre  as 

originally,  liquid 

yellowish-red, 

Dil. : — Same  as  dilute 
hydrochloric  acid. 

Cone.  .-—Fibre  and  liquid 
at  first  violet,  then  blue 
on  addition  of  water — 
rosaniline  red. 

l)il.  .-—Same  as  dilute 
hydroohlorio  acid. 

Cono.  .—Fibre  deep  red 
to  Bordeaux,  liquid 

intense  rosaniline  red ; 

On  addition  of  water — 

libre  as  originally. 

J)il.  .-—Same  as  dilute 
hydrochloric  acid. 

Cono.:— Fibre  pale 

reddish-violet  ;  on 
addition  of  water- 
brighter  and  more 

yellowish. 

Dil. : — No  action. 

< 

o 

Cone.  .-—Fibre 
immediately  dark 
violet,  liquid  reddish- 
violet  ■.  after  immediate 
addition  of  water— libre 
as  originally,  liquid  red. 
By  prol  varied  action  of 
nitric  acid— fibre  orange, 
and  on  addition  of  water 
yellow. 

Dil.  —Heated— fibre 

and  liquid  bright 

yellow  ;  with  excess  of 

ammonia— intensely 

golden  yellow. 

Cone. .— Fibro  and 
liquid  at  first  reddish- 
violet,  then  scarlet,  and 
finally  orange ;  on 
addition  of  water — 
yellow. 

Dil. : — Heated — fibre 
yellow,  liquid  colourless. 

Cone. .--  -Fibre  and  liquid 

at  first  dark-red.  then 

brighter  to  orange  ;  on 

addition  of  water- 
yellow,  liquid  brick  red. 

Dil. : — Liquid  bluish- 
red  i  heated— fibre 
yellow,  liquid  colourless ; 
with  excess  of  ammonia 
—yellow. 

Cone.  .—Heated— liquid 

somewhat  more  reddish  ; 

on  addition  of  water — 

almost  decolorised, 

liquid  oolourless. 

Dil.  .-  —  Heated  -fibre 

brighter, 

'3 

.2 
2 

o 
o 

I 

1 1 

1 

1 

1 

Cone.  .—Fibre dark  red 
to  Bordeaux  ;  on  addition 

of  water    colour 
restored,  liquid  colourless. 

Dil. .- — Heated— liquid 

bluish-red,  fibre 

unaltorcd. 

Ciine.  .-—Fibre  darker, 

liquid  bluish-red  ;  on 

addition  of  watei — libre 

again  brighter. 

Dil.  —Healed— liquid 
bluish-red  ;  with  excess 
ol  soda-lye  -faint 
yellowish-red. 

Cono.  .—Heated— liquid 

bluish-red. 

Dil.  .  —  Heated— liquid 

bluish-red ;  with  excess 
of  soda  lye—yellowish. 

Cone. .- — Heated— fibre 

somewhat  yellower:  on 

addition  of  water  as 

originally. 

Dil.  .—No  action. 

63. 

Fast  Red  A.  [B.] 
Fast  red. 

Roccelline.  [D.M.] 

Itaur  -icienne.      1 

Cerasine. 
Orcelline. 
Rubidine. 

(Animal  fibre.) 

6<t. 

1'alatine  red.  [B.] 

(Animal  fibre.) 
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Possible  Impurities  in  Officinal  Sulphuric  Ether.    Adrian. 

Monit.  Scient.  8,  1894,  835. 

See  under  XX.,  page  295 


Note  on  the  Test  for  Strychnine.     W.  P.  Mason  and  J.  W. 

Bowman.     J.  Amor.  ('hem.  Soc.  16,  824—825. 
SOLUTIONS   containing  known   weights  of   pure   strychnine 
sulphate  were   evaporated  to  dryness  oi  a  water-bath,  the 


residues  were  treated  with  a  little  strong  sulphuric  acid  and 
severally  tested  with  the  oxidising  agents  Darned,  to  ascer- 
tain their  relative  delicacy.  One  quantity  of  each  was  also 
evaporated  in  a  platinum  dish  and  tested  by  Letheby's 
battery  test ;  the  dish  being  connected  with  the  +  pole  of 
the  battery,  and  the  acid  solution  touched  with  a  wire 
joined  to  the  —  pole,  the  strychnine  colour  instantly  flashes 
out. 


Milligrammes 
of  Strychnine 

Sulphate 
used. 

Oxidising  Agent  used. 

<  ralvanic  Test. 

KMnO, 

KjCr,0, 

PbOj, 

I^FeCye 

MnO, 

H»Cr04 

0 '  -'500 

Very  strong 

Very  strong 

Fair 

Strong 

Strong 

Very  strong 

Strong 

0'400 

» 

,» 

» 

»t 

1» 

»i 

Fair 

0-300 

.*» 

•» 

Weak 

■i 

»» 

»» 

Negative 

0-250 

■, 

,» 

Negative 

*> 

»» 

Strong 

»> 

0-150 

Strong 

Strong 

>, 

*> 

it 

i» 

»> 

0-050 

» 

Fair 

,, 

Fair 

1* 

Weak 

it 

0-025 

„ 

Weak 

,» 

» 

Fair 

Negative 

■i 

0-020 

Weak 

Very  weak 

,» 

Weak 

Weak 

»* 

a 

0-015 

Very  weak 

Negative 

t* 

Very  weak 

,» 

» 

»* 

o-oio 

Negative 

■■• 

:i 

Negative 

Very  weak 

a 

n 

Letheby's  test  fails  long  before  the  bitter  taste  disappears. 
MnO.:,  though  the  most  delicate  test,  is  slow,  and  the 
presence  of  a  little  organic  matter  masks  its  action. 
Preference  is  given  to  KMn04,  but,  owing  to  the  colour  of 
this  reagent,  it  is  recommended  to  make  a  parallel  blank 
test  with  sulphuric  acid  alone. — L.  A. 


0-01    grm.)    into    a   conical    glass    flask.     The    solvent    is 
gradually  run   in  from  the  burette  (a  rotary   shake  being 


Composition  and  Manufacture  of  Some  Caudle  Material ; 
also  Determination  of  Melting  Points.  W.  E.  Garrigues. 
J.  Amer.  Chem.  Soc.  16,  825. 

See  under  XII., page  281. 


ORGANIC    CHEMISTRY.— QUA NTITA TIVE. 

Characterisation  of  Petroleums.     A.  Bicheand  <;.  Halphen, 

J.  d.  Pharm.  et  (Jhim.  1894,  30,  289—305. 

Tin.  authors  recommend,  as  the  best  mean-  of  distinguish- 
ing the  various  kinds  of  petroleum,  the  estimation  of  the 
solubility  in  a  mixture  of  equal  volumes  of  anhydrous 
chloroform  and  93  per  cent,  alcohol  (this  Journal,  1 
191).  The  quantity  of  this  solvent  required  for  tractions 
of  equal  density  but  different  origin  (and  therefore  con- 
taining hydrocarbons  of  different  Beries)  is  very  -trikin^. 
Owing  to  the  volatility  of  the  chloroform,  this  solvent 
should  not  be  lef t  exp  -  d  to  the  air,  and  on  this  account 
an   apparatus,  >wn   in   the  accompanying  sketch,  is 

The  chloroform-alcohol    solution   i--  introduced 

into  A  arid  -  imi    into  '   ,        It  and   I!"  arc  ordinary  COCKS,   \l' 

a  three  iraycock  To  fill  the  burette  I!.  It'  is  turned  so 
that  both  A  and  '  communicate  with  the  air,  and  i;  i>  then 
opened  till  the  burette  is  filled  to  jusl  above  zero.  Thi 
it  is  then  closed,  I'.1  turn  d  10  as  to  leave  C  only  open  to 
the  air,  and  ihe  liquid  is  adjusted  to  zero  by  means  of  Bs. 
Tho  apparatus  i-  then  ready  foi  nse.  When  not  in  use  BV 
it  A  and  C  are  in  connection,  but  communi- 
on with  t  ml  off. 

I.   "Refined  Petroleums.— The  density   of  the   sample  is 
taken  at  15°,  and   then    i  g  irately  weighed  (to 


■ 

'/,<    In  /lo  r  h  tiling  ■  'I.  i  lie  lenteni 

PO  U 1"    nol 

<:*Im< 


*"  '     "~^ 


given  to  the  fl  isk  alter  each  addition,  to  assist  mixture) 
■in' i  1  the  whole  becomes  suddenly  clear,  and  the  number  of 
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cc.  of  the  solvent  used  arc  noted.      Sometimes,  with  heavy  (   another  0*5  cc.  added,  and  if  the  flocks  do  aot  disappear 

Oils,  whilst  the  liquid  as  a  whole  becomes  Clear,  light  flocks    ]    the  first  reading  is    taken.       The   following   table   gives  the 
appear.      In  this  case  the  quantity  of  solvent  used  is  noted,  |    results  of  a  very  large  number  of  experiments  : — 


American  Petroleums. 

Ku-si;ni  Petroleums. 

I1  osity  of 
Bample. 

Ce. « 

if  Solvent  required. 

Cc.  of  Solvent  required. 

Number  of 
Determinations. 

Maxima. 

Minima. 

Mean. 

1 

Maxima. 

Minima. 

Mean. 

0*670 

4C 

3-0 

38 

. 

5 

0-680 

J-  I 

2-9 

30 

11 

0-690 

ft 

2-8 

3-C 

.. 

19 

0-700 

44 

3-0 

3-7 

.. 

21 

0-710 

44 

3-2 

3-8 

• 

.. 

24 

0-720 

4-5 

3  3 

3-9 

.. 

27 

0-730 

4-7 

3-3 

40 

.. 

28 

0'740 

4-8 

3-4 

41 

.. 

28 

0-750 

4-9 

3'5 

1-2 

1-3 

29 

0-7GO 

5-0 

3-7 

4-3 

in 

22 

0-770 

53 

3-9 

46 

3-9 

3-7 

3-8 

83 

0-780 

6-0 

4-4 

5-2 

4-8 

3-4 

ri 

30 

0-730 

6-!) 

5-0 

59 

1-9 

3-5 

f2 

41 

0-800 

7-8 

.-.-.-■ 

c-c 

43                            3-8 

(•« 

4. 

0-R10 

8-8 

6-C 

77 

45                            39 

1-2 

« 

0-820 

110 

8-0 

95 

is                             43 

45 

41 

0-830 

180 

9-0 

11 '8 

5-6                            11 

50 

35 

0-840 

.. 

C-1                            5-0 

55 

18 

0*850 

.. 

7-0                            5-8 

6-4 

13 

0-8G0 

.. 

Wl                            C-3 

8-2 

9 

0-870 

.. 

127 

6-8 

9-7 

7 

0-880 

.. 

15-4 

8-5 

11-9 

3 

It  is  seen  that  the  quantities  of  solvent  required  for 
fractions  of  the  same  densitj',  but  of  different  origin,  are 
markedly  different,  and  that  this  method  gives  a  safe  means 
of  determining   the   source   of  a   refined  oil,  especially   if 


fractions  of  a  density  of  from  0-800  to  0:830  are  employed. 
The  results  are  shown  more  strikingly  by  the  following 
curves : — 


670      680       690        700      110       750       730      TtQ       750       760        770        780      790       800       810       8i0       830       8<»0       850       660      870       880 
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2.  Crude  Petroleums. — Crude  petroleums  arc  found  to 
require,  with  very  few  exceptions,  more  than  15  cc.  of  the 
chloroform-alcohol  mixture  for  the  solution  of  4  grms.  of 
the  oil.  The  crude  oil  is  tested  as  described  above,  and  a 
portion  is  then  distilled  and  the  fraction  of  the  same 
density  as  the  crude  oil  is  similarly  tested.  As  it  is  difficult 
to  obtain  a  fraction  of  this  <  xact  density  the  next  higher 
and  next  lower  fractions  are  tested  and  the  required 
number  calculated  from  these  two  results.  If  the  oil  he  a 
crude  oil,  the  difference  between  the  amount  of  solvent 
required  by  the  original  oil  and  by  the  distillate  will  be 
very  marked,  and  the  amount  required  by  the  latter  will, 
with  the  help  of  the  above  table,  indicate  the  origin  of  the 
crude  oil.  If  the  supposed  crude  oil  be  really  a  mixture  of 
refined  oil  and  residuals,  the  two  numbers  obtained  for  the 
original  oil  and  for  the  distillate  will  agree  very  closely. 
The  following  table  gives  a  few  of  the  many  results  recorded 
by  the  authors  : — 


Nature  of  Oil. 


C-f  Solvent  ££^f 

Density.       required  by     Distillate  of 

the  same 


Original  Oil. 


Density. 


a.  Russian  Petroleums. 


Crude  :— 
From  Balakhany  .... 

Mixtures:— 

0-871 
0-877 
0-851 

0-819 
0-822 
0830 

Above  15 

M 

46 

4-2 
4*2 

9-1 

10-2 
G-8 

4-C 

Russian  oil  +  10  per 
cent,  distillati-. 

Mixed  ;    refined    and 
residual. 

43 

5-0 

b.  American  Petroleums. 


Crude  :— 
From  Pennsylvania  .. 

0  790 

Above  15 

„      Washimrton  . . . 

j» 

o-;s.-, 

8-7 

0'788 

7-2 

Mixtures : — 

T770 

5-t 

Artificially     prepared 
mil' 

if  786 

6'0 

■V7 
6-0 
5-G 
5"2 

5-6 

.v.; 


Even   with    the   very  abnormal  oil    from  Harmony  the 
difference  between  the  crude  oil  and  the  distillate  therefrom 
is  greater  than  the  difference  between  maxima  and  minima 
for  that  density  (see  preceding  table),  so  tiiat  the  chane 
aation  i-  defin  i  its  being  an   American  and  not  a 

•  r i   crude  oil  |  also  the   graphic   interpolation 

curves  on  p.  :;l  I). — L.  T.  T. 


I'n  li  mi  ul    Aiinli/  i.     iif     A  jJiu/liiiii.      Laura     A.    Lynton. 
J.  Amer.  Chem.  Boc.  16,  809—822. 

Tiik  authoress  calls  attention  to  the  discovery  by  lion 
ault,  that  bitumen*  yi«M  to  certain  solvent*  a  portion  of 
icfa  h<-  gave  tin-  name  of"  Petrolene," 

and  \j,  certain  other  solvent!  another  portion,  to  which  he 
gave  the    name  of   "  Asphaltene."      She-    then    refers   to   the 

laanalysei  of  asphalts  published  by  different  analysts, 

pointing     out     that,    Owing     to    the     diversity     of     solvents 

employed  and  the  absence  in  lomc  ca  es  of  details  as  to 
methods,  such  analyses  are  worthiest  for  purposes  of  com- 
parison.   Experiments  with  Trinidad  and  Cuban  asphalts 


are  next  described,  and,  as  a  result,  the  following  method  of 
analysis  is  recommended  : — 

Water  is  first  to  be  determined,  if  present,  by  drying  in  a 
water-oven  to  constant  weight.  The  finely-powdered 
sample,  ',  grm.  if  rich  in  bituminous  matter,  several  grms. 
if  rich  in  mineral  constituents,  is  digested  over  night,  in  a 
•1-oz.  Erlenmeyer  flask,  with  50  cc.  of  petroleum  ether. 
The  solution  is  decanted  on  to  a  weighed  filter  contained  in 
a  3-inch  funnel  having  a  tap  in  the  spout.  The  residue  ii. 
the  flask  is  digested  for  2 — 3  hours  with  fresh  petroleum 
ether,  which  is  decanted  as  before,  and  this  process  is  con- 
tinued so  long  as  any  colour  comes  away.  Then  the 
insoluble  residue  is  transferred  to  the  filter,  dried  and 
weighed,  any  traces  adhering  to  the  flask  being  estimated 
by  weighing  the  flask.  The  portion  dissolved  by  the 
petroleum  ether  is  put  down  as  "  Petrolene."  The  flask  is 
rinsed  with  boiling  turpentine,  which  is  poured  on  the 
filter  (replaced  in  the  funnel),  and  enough  boiling  turpentine 
is  poured  on  the  filter  to  wholly  submerge  it,  left  to  digest 
for  several  hours  or  over  night,  and  then  allowed  to  filter 
through.  The  digestion  with  boiling  turpentine  and  filter- 
ing, is  continued  as  long  as  any  colour  comes  away,  and 
then  the  process  is  repeated  with  chloroform ;  after  which, 
the  filter  is  again  dried  and  weighed,  and  the  loss  is  entered 
as  "  Asphaltene."  The  filter  is  now  burned,  with  the  con- 
tents, the  ash  is  treated  with  ammonium  carbonate  to 
restore  C02  to  any  lime  which  may  have  been  formed,  and 
the  loss  of  weight  is  put  down  as  "  Other  organic  matter," 
the  remainder  being  "  Mineral  matter."  The  following 
analyses  were  all  made  by  this  method  : — 


Other 


No.      Water.     Petrolene.    AtSP|ia1'  \  Onrani 


tene. 


Matter. 


Mineral 
Matter. 


Total. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

11 


2-03 

32-45 

22-11 

8-12    ' 

0-39 

25-46 

54-41 

2-47 

•  • 

35  09 

03-18 

1-73 

.. 

8-52 

3-92 

25-79 

.. 

7-49 

4-32 

.. 

.. 

8-79 

3-27 

.. 

.. 

3-35 

2-  f2 

0-33 

11-32 

3-81 

1-12 

.. 

48-96 

50-04 

.. 

.. 

64/87 

21-25 

13-71 

•  • 

63-60 

2»*97 

6-09 

•• 

1-89 

2 -S3 

410 

0-f.'S 

r,-c,7 

1-87 

3-70 

66'78 

81-83 

1-28 

35-29 
17-03 

61-70 
88-20 
87-95 
04-28 
83-41 

0-3'! 

88-65 
87-33 


100  00 

99-76 

100-00 

99-99 

100-01 

100-01 

100-00 

99-99 

100-00 

99-89 

99-56 

99-97 

100 -oo 

100*00 


1.  (rude  Trinidad  asphaltum. 

2.  Cuban  asphalt. 

3.  Egyptian  asphalt  ;   an  Assyrian  asphalt  taken  from  the 

I  )ead  Sea  and  imported  into  Kgypt. 

4.  Natural   asphaltic   rock  ;  from   Val   de  Travera,  Swit- 
zerland. 

5.  Seyssel  asphaltic  rock. 

8.  Turrellite ;  from  a  deposit  in   Uvalde  county,  Texas, 
consisting  of  a   mass  of  sea  Bhells  cemented  together  by 

bitumen  into  a  solid  rock  mass. 

7.   Kentucky  asphaltic  rock. 

s.  Asphaltic  sandstone ;  from  California. 

;».  Grahamite  ;  a  so  called  asphaltum  taken  from  a  vein 
in  Bitchie  County,  West  Virginia, 

10.  Hard  artificial  asphalt;  an  asphaltic  residue  obi 
from   tin-   distillation   of   petroleum   obtained    near    Santa 

Paula,  California. 

11.  Soft  artificial  asphalt)   from  same  source  as   10. 

12.  Asphaltic  pavemenl   from   Franklin  Avenue,  Buffalo, 

N.V.      It   was  laid  in  IH78,  of  Trinidad  asphalt,  wax  tailings, 
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ami  very  line  -ami.      It  i-  remarkable  a-  having  been  laid 

for  IS  \<-ais  with  al -i  mi  need  of  repairs. 

L3.  Asphaltic  pavement  from   Governor's   Island,   New 

York  Hiirbour,  laid  within  the  fort  at  an  unknown  date,  but 

so  old  that  it  has  begun  to  break  up  from  natural  can 

li.  Dubbs'  artificial  asphalt.  A  so-called  asphaltom 
obtained  in  operating  the  D abbs'  patent  process  for  the 
manufacture  of  asphaltam  by  adding  sulphur  to  hot  Lima 
tar.  — I..    \. 


.1  Constant  Error  in  the  Results  of  Nitrogen  Determina- 
tions, when  deduced  from  t!<<  Metallic  Platinum  obtained 
Inj    l  Ik      Ignition    of    Ammonium     Platinic     Chloride. 

L.  I.,  de  Koninck.     Chem.  Zeit.  1891,  18,  1816. 

In  analytical  practice  it  is  not  usual  to  reduce  weighings  to 
racuo  ;  and,  so  long  as  the  substance  under  examination 
and  the  element  or  compound  finally  weighed  do  not  differ 
much  in  specific  gravity,  the  error  thus  introduced  into  the 
results  i>  insignificant.  When,  however,  the  density  differ- 
ence is  large,  as  is  the  case,  for  instance,  in  the  determination 
of  nitrogen  in  organic  bodies,  &c,  by  the  method  indicated 
in  the  heading,  the  error,  due  to  neglect  of  the  correction 
for  air-buoyancy,  becomes  sensible,  and  would,  assuming 
the  density  of  the  substance  analysed  to  be  1*2,  and  that 
of  platinum  21  -5,  amount  to  one-thousandth  of  the  whole. 

— H.  T.  P. 


Rapid  Examination  if  Vaselin  for   Fatty  Oils.     Crauzel. 
Union  Phnnn.  per  Eep.  de  Pharm.  1894,  50,  453. 

To  detect  the  presence  of  fatty  oils  in  vaselin,  five  drops  of 
a  saturated  solution  of  potassium  permanganate  are 
thoroughly  ground  up  with  5  grms.  of  the  sample.  If  the 
vaselin  be  pure,  the  colour  of  the  permanganate  remains 
unchanged  ;  otherwise,  reduction  takes  place  and  a  brownish 
mixture  results.     Quantitative   results   may  be  obtained  by 


using  a  dilute  titrated  solution  of  permanganate  and  adding 
it  to  the  vaselin  until  the  violet  coloration  remains  per- 
manent.—I  [.  T.  P. 


Analysis  of  Acid  Tan-Liquors.      .1.    P&ssler.     Dingler'e 
polyt.  .1.  1895,  295,  m— 143. 

The  hide-powder  process  tor  the  gravimetric  e-timation  of 
tannin  is  not  applied  to  the  testing  of  acid  liquors,  because 
the  hide  absorbs  a  certain  proportion  of  the  acid  which  is 
thus  estimated  as  tannin,  bfeerkatz  attempted  to  adapt  the 
process  to  the  test  by  first  neutralising  the  liquor  with 
barium  carbonate;  but  Barrel  (this  Journal,  1891,  8<j:j  i 
has  shown  that  very  serious  errors  are  thus  introduced.  The 
author  has  now  experimented  with  the  view  of  ascertaining 
the  actual  error  caused  by  the  absorption  in  the  ordinary 
process,  believing  it  to  have  been  greatly  exaggerated.  Oak- 
extract,  containing  tannin,  ->N-:s:':  organic  matter,  not 
tannin,  12*27;  ash,  1*59;  insoluble  matter,  0' 06  ;  and  water, 
57*  75  per  cent.,  was  diluted  to  two  strengths,  viz.,  1  grm.  and 
0- 1  grm.  per  100  cc,  and  different  portions  of  these  liquors 
were  mixed  separately  witl  ()•  1  and  0-5  grm.  of  free  acid, 
forming  four  solutions,  viz.,  one  with  much  and  one  with 
little  tannin,  but  each  containing  little  free  acid,  and  one 
strong  and  one  weak  liquor,  each  with  much  free  acid.  A 
mixture  of  acetic  and  lactic  acids  in  equivalent  proportions 
(1  :  1*5)  was  used,  but  both  were  reckoned  as  acetic  acid, 
so  that  the  0- 1  grm.  of  free  acid  quoted  above  contained 
really  0*05  grm.  of  CII,  (  <  )()II  and  0-075  grm.  of 
C2H4.OH.COOH.  The  analyses  were  made  in  the  usual 
way,  excepting  that  in  determining  the  total  extract  matter 
in  the  acid  liquors,  250  cc.  was  evaporated  nearly  to  dryness, 
mixed  again  with  water,  evaporated  quite  dry,  and  weighed  ; 
and  similarly,  before  shaking  with  hide-powder,  the  250  cc. 
sample  used  was  evaporated  twice  to  dryness,  and  finally 
made  up  again  to  its  original  volume  with  water. 

The  results  are  incorporated  in  the  following  table  :  — 


Strong  Liquor. 
l  <  ■  rm.  per  100  Cc. 

Weak  Liquor. 
0-1  Grm.  per  100  Cc. 

In  100  Cc. 

Without 
Acid. 

Acii.            Acid- 

With 

05  Grm. 

Acid. 

Without 
Acid. 

With 

0-1  Grm. 

Acid. 

Without       n.™m 

.    •  ,            0  o  Grm. 

A<  '"■              Acid. 

Grin.              Grm.              Grrn.              Grm. 
0-9945              1-0345              0-9955              V0800 

0*4700             0*4940             0''753             0-G170 

Grm.              Gnu.              Grm.              Grm. 
0-1000             0*097"            0*10]n             0*0615 

0*0480            0-0850             O*O4S0             0-1805 

V-li  

0-0535             0.0175             0-0505             0"0530 

0*0050            OH"                 0*0060            0*0060 

1-5180           I'.Wfin           vsais           ttsoo 

0*1530              0-1  S9fl               (1*1600              0- 9.480 

It  will  be  observed  that  while  the  amount  of  tannin  found 
in  the  strong  solution  is  somewhat  too  high  in  the  acidified 
portion,  and  the  error  is  greater  in  the  more  acid  liquid, 
there  is  even  a  loss  of  tannin  in  operating  upon  acidified 
weak  liquor,  and  that  this  loss  is  most  serious  when  the  acid 
is  in  greatest  excess.  This  reversible  effect  is  due  to  the 
operation  of  compensating  errors  ;  with  the  strong  liquor  the 
nlus  error  caused  by  the  absorption  of  acid  by  the  hide  is 
predominant,  and  is  most  marked  when  the  acid  is  strong; 
but  with  weak  liquors  the  increased  solubility  of  the  hide 
powder  in  acid  liquids,  as  compared  with  that  in  the  blank 
experiment  with  distilled  water,  introduces  a  minus  error, 
which,  in  this  case,  far  surpasses  the  other,  and  gives  rise  to 
very  low  readings,  which  are  most  strongly  accentuated  in 
the  most  acid  solution.  But  with  the  exception  of  the  fourth 
experiment,  which  represents  conditions  rarely  to  be  found 
in  actual  practice,  the  absolute  variation  in  any  experiment 
is  very  small,  and  docs  not  exceed  a  few  lOoths  of  1  per 
cent.  It  may  therefore  be  claimed  that,  provided  the  greater 
proportion  of  the  volatile  acid  has  been  previously  removed 
by  repeated  evaporations,  the  hide-powder  process  may 
usually  be  applied  to  the  testing  of  tan-liquors  containing 
acetic  and  lactic  (and  similar)  acids,  without  serious  error; 


and  that  the  results  of  such  tests  are  sufficiently  accurate 
for  due  control  of  the  tannin  process,  and  far  more  accurate 
than  those  obtained  by  the  Lowenthal  or  Aleerkatz  pro- 
cesses.— W.  G.  M. 

Estimation  of  Cane  Sugar  in  Malt.     Wochens.  f.  Brauerei, 
11,  i894,  1536—1537. 

Some  researches  on  this  subject  have  recently  been  com- 
municated by  E.  Jalowetz  to  the  transactions  of  the  brewing 
and  malting  research  station  at  Vienna.  The  methods 
compared  are  those  of  Kjeldahl,  in  which  invertase  solution 
is  used  (Zeits.  f.  d.  gesam.  Brauw.  1881,  477),  Men-si's 
method  as  recommended  by  Jais  (Zeits.  f.  d.  gesam.  Brauw. 
1893,  Xo.  39  and  Wochens.  f.  Brauerei,  1893.  1071  and 
1179)  and  Clerget's  optical  method  as  modified  by  the 
author.  In  examining  worts,  extracts,  ^c.  by  this  last 
method,  75  cc.  of  the  solution  are  placed  in  a  long-necked 
100  cc.  flask,  5  cc.  of  HC1  (of  sp.  gr.  1  *  188)  added,  and  the 
flask  kept  in  a  water-bath  at  a  temperature  of  69 °  —  71°  C. 
for  10  minutes  with  frequent  rousing.  In  this  way,  4  or  5 
minutes  are  required  lor  the  solution  to  acquire  the  tempera- 
ture of  69°  C.  at   which  it  remains  for  5  minutes.     A  little 
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animal  charcoal  is  then  added,  the  solution  is  quickly  cooled, 
filtered,  and  polarised.  Then  ifabe  the  reading  obtained 
in  a  200  mm.  tube  before  inversion  and  o„  after  inversion, 
the  cane  sugar  per  100  cc.  is  obtained  by 


S  - 


a  —  at 
1*782' 


1  grm.  of  cane  sugar  per  100  ce.  reads  1*83°,  and  after 
inversion,  —  0*43°,  but  since  1  part  of  cane  sugar  produces 
I '05  parts  of  invert  sugar,  the  total  rotation  produced  is 
1-33  +  0-43  x    1-05  =  1-782. 

The  inversion  has  no  action  upon  any  maltose,  dextrose, 
or  dextrin  present.  A  comparison  of  Kjcldahl's  and 
Clerget's  methods  gave  the  following  amounts  of  cane 
sugar  in  grins,  per  100  cc. 


Meissl's  method,  as  recommended  by  Jais,  is  a  gravi- 
metric one,  and  depends  upon  a  constant  ratio  being 
maintained  between  the  cane  sugar  to  be  inverted  and  the 
HC1  used,  so  that  although  it  may  be  used  for  pure  cane 
sugar  solutions,  it  is  unreliable  for  worts  (cf.  Ehricli, 
"  Bierbrauer,"  1894,  No.  5 ;  Prior,  Baierischen  Brauer- 
journal,  1894,  Xo.  5  ;  and  Amthor,  Zeits.  f.  Nahrungsmittel, 
1894,  No.  7). 

Jalowetz  arrives  then  at  the  following  conclusions  : — 
Meissl's  method  cannot  be  employed  for  estimating  cane 
6ugar  in  malt  worts  and  cold  malt  extracts,  since  the  ratio 


of  cane  sugar  and  HC1  employed  yields  too  low  results. 

On    the    other   hand,    the    ratio    employed    I)}'    J.    .Jais    for 

malt  extract  and  HC1  gives  too  high  results^  The  cupric 

reducing  power  of  the  solution  after  inversion  is  a  function 
of  the  amount  of  IK'l  used,  and  not  only  represents  the 
inverted  cane  sugar  present  but  also  other  reducing  bodies, 
formed  during  inversion.  These  facts  have  also  been 
elucidated  by  Erich  and  Prior. 

for  alcoholic  extracts,  the  Meissl's  method  can  he  used, 
but  excessive  addition  of  HC1  must  be  carefully  avoided. 
The  modified  inversion  method  of  Clerget  g'.yes  reliable 
results  with  worts,  malt  extracts,  and  alcoholic  extracts. 
The  cane  sugar  content  of  a  malt  is  best  estimated  in  an 
aqueous  extract  made  by  digesting  50  grms.  of  malt  with 
400  cc.  of  water  for  one  hour. — T.  A.  G. 


A  Comparison  of  Methods  for  the  Determination  of  Starch. 
W.  E.  Stone.     J.  Amer.  Chem.  Soc.  16,  726—733. 

The  author  points  out  the  necessity  for  improvements  in 
our  methods  of  food  analysis,  so  far  as  regards  the  large 
number  of  widely  varying  substances  which  are  at  present 
often  grouped  together  under  the  name  of  non-nitrogenous 
extract  matter.  Starch,  for  example,  almost  always  occurs 
together  with  other  soluble  carbohydrates,  especially  the 
pentosans  or  gums  ;  and  as  these  substances  behave 
towards  many  analytical  processes  just  like  starch,  a  result 
which  is  interpreted  to  mean  starch  may  in  reality  be  due 
largely  to  other  bodies.  To  show  the  discrepant  results 
obtained,  samples  of  9  different  food  materials  were  first 
extracted  with  water  and  ether  to  remove  soluble  carbo- 
hydrates and  fats,  and  were  then  each  assayed  for  starch  by 
five  known  methods,  with  the  following  results: — 


Sachsse's  Method. 


Material. 


Inversion  by 

HC1  ami 

Titration  by 

Fehliug*s  Solution. 


Guichard  's  Method. 


Guichard  Modified. 


Baudrv's  Method. 


Von  Asboili's 
Method. 


Inversion  by 

UNO,  and' 
Polarisation. 


Inversion  by 

Oxalic  Acid. 

Filtering,  Heating 

with  UNO,,,  and 

Polarisation. 


Inversion  by 
Salycilic  Acid 

and 
Polarisation. 


Precipitation  by 
Ba(OH)  *  Solution, 

and  'titration 

of  Excess  of 

Ba(OH)2. 


Percentage  of  Starch. 


I'ure  potato  starch 

Juried  potato 

Wheat  flour 

Corn  meal 

Wheat  bran 

Hay 

Wheat  middlings 

il 

Mixture  of  and  dextrin 


85*73 

7oi.2 

77119 

73-24 

65'86 

8*48 

30-00 

4- 15 

9*58 


85-50 
69*79 
7o  •<;.> 
66-81 
40-25 
tt*10 
63*09 

21*00 


85-75 
68*58 
65*29 

70  -55 

88*68 
19*10 
60*24 

24*08 


85*47 


69*38 


is-sn 


85-58 
64*25 
59*76 
02-11 
70-77 
C(i"  47 
CO"  4  J 
54*65 
38*99 


The  results  with  potato  starch  -how  that  each  method 
gives  a  correct  estimate,  when  dealing  with  starch  alone; 
But,  with  the  other  material-,  the  results  obtained  arc  not 
only  discordant,  but  in  come  cases  inexplicable.    Tim-,  hay 

ttonseed     meal,    neither    of    which    gives    the    iodine 
ICtion,     are     each     credited     with    Containing     starch     in 

quantity.     Evidently    other    bodies    present    behave    like 

rcb,  and  we  know  that  pentosans  are  present   in  materials 

\  sample  of  sylarj  was  prepared,  by  boiling 

wheat    Ktraw    with    lime-water   and   precipitating    the    Xylan 

with  alcohol.     It  wa-   tree  from  any  other  carbohydrate, 
but  contained  6  p  i   c  at.  of  ash.  1  by  each  of  the 

■  ■        alicylic,  which  was  uol  appli 
ole.it  yielded  resnlts  equivalent  to  from  14*78  to  67*16 
per  e,;tit.  of  stareh;  proving  that   the  pentosan,  which    i 
most,  characteristic  of  feeding  stuffs,  and   which  has  been 
-down  to  occur  in  all  sod,  materials, behave    like  starch 
toward*  all  the  ordinary  methods  ■  and  that  none  of  th 
therefore  be  employed  for  determining  starch,  with  any 


degree  of  accuracy,  in  materials  such  as  grains  or  forage 
plants,  where  the  presence  of  pentosans  is  probable. 

What   i<   wanted    ia  a   method   for  dissolving  the  starch 
without   affecting  the   accompanying  carbohydrates.    The 

USe     of     diastase     is    suggested.      The    weighed     material    is 

boiled  with  water  (best  under  pressure),  to  convert  tin' 
starch  into  paste i  after  cooling  to  « '» .">  ,  .■  i  small  quantity  of 

malt  infusion  is  added,  and  the  temperature  is  kept  at 
60  -65°  for  j  hour.  The  starch  reaction  having  dis- 
appeared,   the    solution    may    be    filtered    off,    washing    the 

residue  thoroughly,  the  filtrate  warmed  with  a  few  cc.  of 
acid  to  complete  the  conversion  into  dextrose,  and  finally 
neutralised,  made  up  to  a  definite  volume,  and  titrated.  It 
remains  to  be  seen  what  the  effect  of  this  process  may  be 
upon  the   pentosans  and  other  similar  bodies,  concerning 

which  there  are  few  data  at  hand.  All  experiment  with  the 
sample  of  wlan  already  mentioned,  showed  that  it  was  not 
altered — L.  A. 
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Modern  Forma  of  Apparatus  for  Estimating  Fat  in  Milk, 
with  Special  Reference  to  those  designed  by  Babcoch- 
Ahlborn,  Thdrner,  and  Oerber.  J.  Sebelien  and  K. 
Storen.    Chem.  Zeit.  1894,  18,  1810—1820. 

Tin.   apparatus   designed    by   Babcock-Ahlborn,  Thdrner, 
and   Gerber  respectively,  arc  all  volumetric  iu  principle, 


and  intended  for  rapid  work,  the  milk-fat  being  separated 
by  cbemicaJ  and  mechanical  means,  and  its  volume  subse- 
quently measured.  The  authors  have  made  numerous 
comparative  analyses  by  means  of  these  contrivances,  and 
detail  their  experience  of  them  at  length,  as  regards  relative 
ease  of  manipulation,  accuracy,  cheapness  &c.  The  con- 
clusions are  given  in  the  table  below  : — 


Accuracy  o!  Results. 

Simplicity  of 

Construction. 

Remarks  on 

the  Centrifugal 

Apparatus. 

Readin^-ofT. 

Relative  Cost 

Practically  the 
same  in  all  three 

met  hods,  th>' 

error  being 

usually  less 
than  0-10  to  O'lB      j 
per  cent. ;  but 

occasionally 
reaching  0'25  to 

0'30  per  cent. 

Greatest  simplicity. 

Less  simple. 

Unsuitable  method  of 

pipetting ;  rapid 

deterioration  of  the 

caoutchouc  stoppers 

used. 

Easily  manipulated. 

Two  centriiugings 

wry  foi  mx  and 

one  minute 

respectively. 

Less  simple  :  one 
treatment  of  three 

minutes  required. 

Exceedingly  simple 
circular  centrifuge. 

Difficult. 

Easy. 

Easy. 

High. 
Highest. 

Low. 

As  regards  the  cost  of  chemicals  required,  Babcock's 
method  is  the  cheapest,  ordinary  concentrated  sulphuric  acid 
(not  chemically  pure)  being  the  only  reagent  needed. 

— H.  T.  1'. 


Composition  and  Analysis  of  Malt.     T.  Grossman. 
J.  Amer.  Chem.  Soc.  1894,16,  559. 

See  under  XVII.,  page  290. 


The  Purification  of  Ether.     Lassar-Cohn.     Annalen, 
1895,  284,  '^26. 

See  under  XX.,  page  295. 


Quantitative  Estimation  of  the  Dust  in  the  Air,  with  a 
Description  of  a  New  Dust-Catcher.  Karl  Arens.  Arch. 
Hyg.  21,  325. 

See  under  XVIII.  11..  page  293. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Action  of  Metallic  Magnesium  on  Manganous  Salts. 
J.  G.  Hibbs  and  E.  F.  Smith.  J.  Amer.  Chem.  Soc. 
16,  822—823. 

Authorities  differ  as  to  the  action  of  metallic  magnesium 
on  neutral  manganous  salts,  some  stating  that  metallic 
manganese  is  precipitated,  and  others  that  it  is  not.  As  a 
result  of  three  experiments,  the  authors  conclude  that  the 
precipitate  obtained  is,  in  all  probability,  not  metallic  man- 
ganese, but  a  hydrated  oxide,  as  suggested  by  Kern  (Chem. 
News,  33,  326),  who  used  a  saturated  solution  of  manganous 
chloride,  and  allowed  magnesium  to  act  upon  it  for  6 — 8 
hours,  with  this  result — 

3MnCl2  +  3Mg  +  3H20  =  3MuO  +  3MgCL  +  3H:. 

In  presence  of  water  the  manganous  oxide  passes  into  the 
si  squioxide. — L.  A. 


$.eto  Books;. 


Organic  Chemistry  :  the  Fatty  Compound*.  By  K. 
Lloyd  Wiutki.ey,  Principal  of  the  Municipal  Science 
School,  West  Bromwich.  London  :  Longmans,  Green  and 
Co.  New  York :  15,  East  16th  Street.  1895.  Price 
3s.  Gd. 

This  work  forms  one  of  Messrs.  Longmans'  Elementary- 
Science  Manuals,  and  is  an  8vo  volume  bound  in  cloth, 
containing  285  pages  of  subject  matter,  and  an  alphabetical 
index.  In  the  preface,  the  author  states  that  since  he  con- 
siders organic  chemistry  a:  branch  of  science  which  it  is 
quite  impossible  to  learn  <uoly  by  the  perusal  of  books,  he 
has  endeavoured  to  give  information  that  will  enable  the- 
student  to  gain  a  practical  acquaintance  with  it.  Hence, 
throughout  the  work  there  are  interspersed  45  illustrations 
of  pieces  of  apparatus,  diagrams,  &c,  which  are  to  be  used 
in  conducting  the  experiments,  preparations,  and  estimations 
described. 

The  following  are  the  leading  subjects  treated  of  in  the 
text.  I.  Sources  of  purification  of  organic  bodies.  Ele- 
mentary Organic  Analysis.  Percentage  Composition,  Em- 
pirical Formulae.  Determination  of  Molecular  Formulae. 
II.  Fatty  Hydrocarbons,  Haloid  Paraffins,  Mouohydrie 
Alcohols  and  their  Derivatives.  III.  Cyanogen  and  Car- 
bonic Acid  Derivatives.  IV.  Derivatives  of  Unsaturated 
hydrocarbons.  V.  Dihydric  Alcohols  and  their  Derivatives. 
VI.  Polyhydric  Alcohols  and  their  Derivatives. 


Steel  Works  Analysis.  By  J.  O.  Arnold,  Professor 
of  Metallurgy  at  the  Sheffield  Technical  School. 
AVhittaker  and  Co.,  2,  White  Hart  Street,  Paternoster 
Square,  London.  66,  Fifth  Avenue,  New  York.  1895. 
Price  10a-.  6<f. 

8vo  volume  containing  prefaces,  table  of  contents,  and  340 
pages  of  subject-matter,  including  an  appendix,  with 
methods  of  determining  the  specific  gravity  of  iron  or  steel, 
the  determination  of  the  carbides  in  steel,  the  experimental 
determination  of  the  evaporative  power  of  coal,  and  finally 
tables  of  typical  analyses,  &c.  The  work  concludes  with  an 
alphabetical  index.  The  text  is  illustrated  with  22  wood- 
cuts,  and   is   sub-divided   into  sections  dealing   with   the 
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following  subjects  : — The  Stee.  Works  Laboratory  and  its 
Appliances.  Analysis  of  Steel  and  Wrought-Iron.  Analysis 
of  Pig-Iron.  Analysis  of  Spiegel  and  Ferro-Manganese  ; 
of  Ferro-Chroroc,  Ferro-Silicon,  Ferro-Aluuiinium,  Alu- 
minium Metal,  Ferro-Tungsten,  Metallic-Tungsten,  Ferro- 
Xickel,  Metallic  Nickel,  Analysis  of  Iron  Ores,  Manganese 
Ores,  Chrome  Iron  Ore,  Wolfram,  Analysis  of  Refractory 
Materials,  Fuels,  Slags,  and  Boiler-Water. 


Lens  Work  for  Amateurs.  By  Henry  Orford. 
Whittaker  and  Co.  London :  2,  White  Hart  Street, 
Paternoster  Square.  Xew  York :  66,  Fifth  Avenue. 
1895.      Price  3s. 

This  is  a  practical  guide  for  lens-makers  of  the  class  of 
young  workmen  or  amateurs,  and  takes  the  form  of  a  small 
8vo  volume,  with  Table  of  Contents,  List  of  Illustrations, 
131  in  all,  and  Subject-Matter  fill;ng  225  pages.  The  book 
ends  with  an  Alphabetical  Index. 

The  subject-matter  deals  with  the  following  grades  of  work 
in  lens-making  : — I.  Definition  of  a  Lens  ;  Distinguishing 
Xanies  of  Lenses ;  Spherical  Aberration  and  Cause  of 
Achromatism.  II.  and  III.  Tools  used  by  Lens-Workers. 
IV.  Pitch  and  Holding  Mediums  used  in  Lens-Work.  V. 
Different  Systems  of  Lenses.  VI.  The  Post;  Washing 
Emery,  &c.  VII.  Working  the  Shallow  Surfaces  of  the 
System.  VIII.  Mounting  Diamonds  for  Turning-,  &c.  IX. 
Making  Patterns,  &c.  X.  The  Aperture  of  Diaphragms. 
A  Photographic  Lens  and  its  Action  Described.  XI.  Eye- 
Pieces,  &c.  XII.  Cunes  of  Huyghenian  Eye-Pieces,  &c. 
XIII.  Compensating  Eye-Pieces,  &c.  XIV.  Spectral  Eye- 
Pieces,  &c.  XV.  Wollaston  Camera  Lucida,  &c.  XVI. 
Large  Angle  Abbe  Illuminator,  &c.  XVII.  Illumination. 
XVIII.  Simple  Microscopes,  &c.  XIX.  Curves  for  Magni- 
fiers, &c.  XX.  Working  Fiat  and  Shallow  Spherical 
Surfaces.  XXI.  and  XXII.  Prism  Work ;  A  Binocular 
Prism,  &c.  XXIII.  Methods  of  Mounting  Lenses,  &c. 
XXIV.  Teeing  Different  Lens  Systems,  &c.  XXV.  General 
Testing  of  Systems  of  Precision.  XXVI.  Testing  the 
Aperture  of  Lenses  and  Description  of  the  Instruments 
and  Method. 


Dkutviikr  Fabbbb  Kai.kndar  pub  DAS  Jahi:  1895. 
Herau-gegeben  von  Dr.  A.  Gan-windt,  Iledaeteur  der 
"  Deutschen  Farber/.eitung."  Munich  :  Verlag  von  Georg 
D.  W.  Callwey.  London  :  H.  Grevcl  and  Co.,  33,  King 
Street,  Covent  Garden,  W.C.     Price  3v. 

This  pocket-book  for  dyers,  is  one  as  to  style,  si/e,  and 
general  appearance,    resembling    Biedermann's   Cbemiker 

Kaleudar.  Like  the  latter,  it  is  strongly  bound  in  water- 
proof cloth  and  Contains  BO  almanack  for  1895,  following  the 
table  of  content-,  and  immediately  thereafter  follows  a  diary 
arranged  for  every  day  of  the  year  and  provided  with  blank 
paper  for  memoranda  and  note-.  After  the  diary  then-  are 
some  82  pages  of  blank  pages  lor  note-taking,  &c.  There 
is  next  arranged  a  nsefal  and  concise  Jahretoericht  on  the 
subjects  of  '-Textile  Fibres,"  "Bleaching,  Washing,  and 
Chemical  Cleaning,"  "  New  Chemicals,  tec,"  "  New  Mor- 
dants and  their  Use*,"  "  Dyeing,"  "  Printing,"  "  Finishing," 
and    "Hew    Apparatus    and    Machinery,"    the    latter    being 

earefiiiiy  tabulated,  under  i  l  ,i  the  names  of  the  machines 
and  apparatus;  (2)  die  firms  making  them;  and  (8)  the 
German  patents  under  which  they  figure.  Then  appear-  a 
review  of  all  the  dyeStoffs  still  actually  in  the  trade-,  and 
■  -"I    in   dyeing    or    printing  textile   fibres,  their   synonyms, 

sprees,  and  modes  of  employment.  This  is  a  carefully 
tabulated  review,  the,  dyeetufu  being  classified  as  to  then- 
colour-,  in  suitable  groups.    After  this  appears  another  and 


further  tabulated  list  of  new  dyestufl's,  appearing  since  the 
framing  of  the  previous  review  ;  it  concludes  with  a  statistical 
report  on  the  new  dyestuffs.  The  next  section  of  the  work 
is  devoted  to  a  table  covering  14  pages,  which  deals  with  a 
series  of  tests  for  the  detection  and  recognition  of  colouring 
matters  on  the  fibre.  This  is  immediately  succeeded  by  a 
table  giving  the  series  of  substances  designated  "  Dyer's 
Chemicals,"  with  their  chemical  formulae  and  molecular 
weights. 

A  useful  glossary  of  technical  words  and  terms  used  by 
dyers  and  in  the  technical  literature  is  next  given,  and  then 
a  list  of  teaching  institutions  or  schools  of  dyeing,  among 
which  are  included  the  following  British  dyeing  schools  :  the 
Bradford  Technical  College,  the  Huddersfield  Technical 
School,  the  Yorkshire  College,  Leeds,  the  Manchester 
Municipal  Technical  College,  the  Nottingham  Technical 
School,  and  the  Stockport  Technical  School.  The  work 
concludes  with  a  series  of  useful  tables  of  liquors,  solutions, 
acids,  and  alkalis  of  various  strengths,  with  specific  gravities 
given,  a  chemical  directory  of  manufacturers  of  dyers' 
chemicals,  and  also  of  the  dyers  and  printers  in  Germany, 
followed  by  a  coloured  map  of  the  German  Empire. 


Kalendar  fur  Gas-  und  Wasserfach  -  Tecuniker. 
Zum  Gebrauche  fur  Dirigenten  und  technische  Beamte 
der  Gas-  und  Wasserwerke,  sowie  fur  Gas-  und  Wasser- 
installateure.  Bearbeitet  von  G.  F.  Schaar,  Ingenieur. 
Achtzehnte  Jahrgang,  1895.  Miincben  und  Leipzig. 
K.  Oldenbourg.  London  :  H.  Grevcl  and  Co.,  33,  King 
Street,  Covent  Garden.     Price  4s.  6d. 

Pocket-book,  bound  in  black  leather,  and  gilt.  Inside 
the  cover  is  an  almanack  for  1895.  Apart  from  the 
space  occupied  by  nearly  100  pages  of  advertisements, 
the  contents  of  the  little  volume  are  usefully  distributed 
as  follows  : — I.  and  II.  Tables  of  Mensuration,  Weights 
and  Measures  of  Coals  and  Coke ;  Weights  of  Cast-Iron 
Gas  Retorts,  &c.  III.  Tabulated  Data  about  Coals ; 
Composition  of  Coals  and  Coke ;  Yields  of  Gas  and  Coke 
from  different  Coals.  The  Weathering  and  Spontaneous 
Ignition  of  Coals.  Occurrence  of  Coals.  Decomposition- 
and  By-Products.  IV.  Illuminating  Gas  and  its  Preparation. 
Tabulated  Data,  Statistics,  &c.  V.  Oil-Gas.  VI.  Wood- 
Gas.     VII.  Peat-Gas.     VIII.  Workiug-up  the  Gas  Liquors. 

IX.  Direction  and  p:ngineering  of  a  Waterworks  System. 
1.  Condition  of  the  Water  Supply.  2.  Provision  of  Water 
Supply  ;  Filtration  ;  Reservoirs,  Water  -  towers,  &c. 
3.  Services  of  Pipes.     4.   Water-meters.     5.  The  Pumps. 

X.  Additional  Tabulated  Matter.  Quality  of  the  Gas  ; 
Street-illumination  Calendar;  Installation  Prices,  &c. 

An  additional  portion  of  the  volume,  termed  the  "  Beilage 
Zum  16te  Jahrgang  des  Kalenders,"  is  devoted  to  Tables, 
Data,  and  Statistics  relating  to  the  Physico-Chemical, 
Mathematical,  and  Mechanical  Questions  involved  in  the 
manufacture  of  Coal-Gas.  The  little  work  concludes  with 
a  diary,  a  few  pages  serving  as  an  address  note  book,  and 
some  further  blank  pages  for  general  notes. 
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Crane  -Report* 


PRIZES. 

It  is  with  pleasure  we  learn  that  Messrs.  Cross  and  Bevan 
ainl  Clayton  Beadle,  of  London,  have  been  awarded  the 
"John  Scot)  "  legacy  medal  and  premium,  by  the  Franklin 
Institute,  Philadelphia,  for  their  "  discovery  of  a  new  plastic 
compound  of  cellulose." — Chemical  Trade  Journal. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Foreign   lnd  Colonial  Import  Duties  on  Sugar. 
See  Board  of  Trade  Journal  for  March  1895,  pp.  306 — 311. 

Russi  \. 
Customs  Decisions. 

Sulphate  of  lead,  in  a  dry  state,  to  be  cleared  under 
section  112.  Duty,  1  rouble  50  cop.  gold  per  poud,  gross. 
The  same  product  prepared  with  oil  to  be  cleared  under 
section  137.     Duty,  3  roubles  gold  per  poud. 

Artificial  silk,  spun  (Charbonct),  chemically  prepared,  to 
be  cleared  under  corresponding  points  of  section  185,  as 
real  silk.  Duty,  from  40  roubles  to  56  roubles  gold  per 
poud. — Beard  of  Trade  Journal. 

Mauritius. 

Tariff  Changes. 

The  following  modifications  have  been  introduced  into 
the  Mauritius  tariff  for  1895  : — Margarine,  or  any  sub- 
stance sold  or  used  as  butter,  is  to  pay  a  duty  of 
4-57    rupees    per    100    kilos.;    Prussian    blue,  a   duty    of 

1  rupee  per  kilo.  ;  and  chloride  of  potassium,  carbonate  of 
baryta,  phosphoric  acid  (solid),  substances  imported  to  be 
used  in  the  destruction  of  insects  or  other  parasites  pre- 
judicial to  agriculture,  and  sulphate  of  potassium,  a  duty  of 
25  cents  per  1,000  kilos. — Imperial  Institute  Journal. 

United  States. 

Customs  Decisions. 

The  appraisers  from  Portland  submitted  for  classification 
the  question  of  molasses  containing  over  20  per  cent,  of 
moisture,  but  not  showing  by  the  polariscopic  test  40  per 
cent,  saccharine  strength. 

After  discussion  it  was  agreed  that  to  admit  molasses 
free  under  the  law  two  conditions  are  necessary :  first,  the 
degree  of  saccharine  strength  must  not  exceed  40 ;  and 
second,  there  must  not  be  over  20  per  cent,  of  moisture 
present. 

Should  there  be  more  than  20  per  cent,  of  water  in  the 
given  sample,  the  molasses  would  be  dutiable  at  the  rate  of 

2  cents    per   gallon    under    paragraph    182^  and   by   the 
assimilation  clause. — Board  of  Trade  Journal. 


Victoria. 

Tariff  Decisions. 

Drugs,    &c,   viz.  : — Piperazine,    pure,    in    1-oz.    bottles 
(recommended),  are  dutiable  at  25  per  cent,  ad  valorem. 
The  following  articles  are  free  of  duty  : — 
Drugs,  &c,  viz.  :  — 

Pepsin  in  scales,  in  oz.  bottles. 
Visculose  for  stopping  fermentation  in  beer. 
Glissol,  a  liquid  preparation  for  thinning  printing   ink. 
— Ibid. 


GENERAL   TRADE  NOTES. 
The  Norwegian  Wood-Pdxp  Industry. 

The  following  particulars  of  the  Norwegian  wood-pulp 
industry  are  contained  in  the  Moniteur  Officiel  du  Com- 
merce of  the  l  ith  February: — 

There  at  presi  n(  exist  in  Norway  61  machine  wood-pulp 
factories,  of  which  three  are  annexed  to  the  cardboard 
factories  and  10  to  tne  paper  factories. 

The  total  export  from  Norway  of  moist  machine  wood- 
pulp,  including  merchandise  coming  from  Sweden  and 
shipped  in  Norwegian  port-,  i<  estimated  for  the  year  1894 
at  about  240,000  tons,  as  compared  with  230,000  tons  in 
1893,  215,000  tons  it!  1892,  230,000  tons  in  1891,207,000 
tons  in  1890,  and  190,000  ton-  in  1889.  These  240,000 
tons  represent  a  value  of  from  9,500,000  to  10,000,000 
krona. 

Notwithstanding  a  heavy  fall  in  price-  during  the  year 
the  result  is  very  satisfactory.  This  tall  has  not  had  in 
fact  any  appreciable  effect  on  the  total  yield,  whilst  four- 
fifths  of  the  annual  production  has  already  been  sold  since 
the  commencement  of  the  year,  and  the  dry  paste  reached 
the  price  of  85  krona  per  ton. 

The  anticipations  for  1895  are  less  encouraging  by  reason 
of  the  reserve  maintained  by  purchasers  with  the  idea  of 
forcing  prices,  which  hitherto  have  not  exceeded  33  to 
36  krona  per  ton  (50  per  cent,  moist),  whilst  the  dry  pulp 
will  only  reach  65  krona. 

Chemical  Wood-Pulp  or  Cellulose. 

The  production  of  cellulose  in  Norway  and  Sweden  has 
increased  considerably  in  the  course  of  last  year.  There 
are  at  the  present  time  10  cellulose  factories  "  au  sulfite,"' 
and  four  soda  factories  (natroncellulose"). 

The  exportation  of  these  products  in  1894  was  about 
34,000  tons  of  dry  and  10,000  tons  of  moist  pulp,  again>:t 
32,000  tons  of  dry  and  13,000  tons  of  moist  in  1893. 

The  value  of  this  export  may  be  estimated  at  between 
6,000,000  and  6,500,000  krona. 

Prices  have  fallen  during  the  year.  Fears  are  expressed 
that  this  industry  is  on  the  eve  of  a  serious  and  lengthened 
crisis.  America,  which  is  the  chief  country  for  th^  msposal 
of  this  merchandise,  made  much  smaller  purchases  than 
usual. 

The  German  Chemical  Trade. 

The  exports  of  chemical  products,  dyestuffs,  &c,  from 
Germany  in  1894  amounted  to  6,034,913  kilos,  weight,  of 
a  declared  value  of  277,783,000  ra.,  against  5,821.790  kilos, 
weight,  value  265,671,000  m.  The  imports  have  increased 
from  9,127,146  kilos,  (value  233,823,000  m.)  in  1893  to 
9,480,336  kilos.,  value  237,975,000  m.  —  Chemist  and 
Druggist. 

The  Products  of  Sierra  Leone. 

The  United  States  Consul  at  Sierra  Leone,  in  a  recent 
report  to  his  Government,  says  that  the  produce  of  Sierra 
Leone  consists  chiefly  of  rubber  of  various  grades 
(extracted  from  trees  and  vines),  palm  oil,  palm  kernels, 
benne  seed,  ginger,  arrowroot,  coffee,  chillies,  guinea 
grains,  cocoa,  kola  nuts,  calabar  beans,  hides,  horns,  ivory, 
gum  copal,  cassava,  ground-nuts,  rice,  copra,  cotton, 
cam-wood,  and  other  hard  woods.  Of  these  but  little  is 
exported  to  the  United  States,  there  being  no  market  at  all 
for  palm  kernels,  and  very  little  for  palm  oil,  which  are 
the  principal  articles  of  export  from  Sierra  Leone. 

American  inquiry  has  lately  been  made  made  for  kola 
nuts  ;  at  this  moment  the  price  for  these  is  about  15  dols. 
per  basket  of  135  lbs.,  which  is  considered  a  very  low 
quotation,  the  price  being  at  times  30  dols. 

A  large  quantity  of  ground  nuts  used  to  be  sent  hence  to 
New  York,  but  the  tariff  completely  excluded  this  article. 

Para-rubber  being  mostly  in  favour  in  the  United  States, 
but  little,  if  any,  rubber  is  now  sent  from  Africa.  More 
attention  is  being  given  to  the  preparation  of  rubber  here. 
Formerly,  the  natives  were  very  indifferent  as  to  the  mode 
of  manipulation,  and  had  but  little  scruple  in  mixing  mud 
and  other  foreign  substances  with  the  produce  of  the  trees 
and  vines.     To  such  an  extent  had  this  reached  that  the 
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principal  firms,  in  self-defence,  entered  into  a  mutual 
agreement  not  to  purchase  any  rubber  unless  the  balls  or 
pieces  were  all  thoroughly  dried  and  eut  asunder,  so  that 
fraud  might  the  more  easily  be  detected.  The  praotice  of 
soaking  rubber  for  a  considerable  time  in  water  and  inud 
had  obtained  for  tbe  purpose  of  increasing  weight,  but  it  is 
alleged  that  in  this,  at  least,  the  savage  only  imitated  his 
more  civilised  European  brother.  If  honestly  and  properly 
prepared,  such  qualities  as  Manoh  twists,  &c.  (usually 
quoted  at  about  53  cents  per  lb.  on  the  Liverpool 
exchange),  might,  under  more  careful  and  scientific 
manipulation,  be  made  to  equal  some,  if  not  all,  the  para 
grades. 

Copra  (the  dried  meat  of  the  cocoa  -  nut)  is  also  an 
article  worthy  of  notice,  as  large  quantities  might  be 
produced  here.  It  is  exported  to  Liverpool  in  hags,  and 
the  oil  expressed  by  machinery  there  and  also  iu  Hamburg 
and  Marseille-. 

The  present  low  quotation  for  light  hides,  plus  the  com- 
petition by  the  South  American  States,  has  reduced  this 
branch  of  the  Sierra  Leone  trade  to  a  minimum  as  com- 
pared with  former  years. 

Production  of  Nickel  qj  New  Caledonia. 

On  the  occasion  of  the  opening  of  the  extraordinary 
-ion  of  the  General  Council  of  New  Caledonia,  M.  P. 
Feillet,  Governor  of  the  Colony,  referred  at  some  length  to 
the  question  of  the  production  of  nickel. 

According  to  the  "  Bulletin  du  Musee  Commercial  "  for 
the  16th  February  last,  M.  Feillet  expressed  the  opinion 
that  the  present  is  no  longer  the  time  when  it  is  possible  to 
limit  at  leisure  the  production  of  the  nickel  with  a  view  to 
maintaining  this  metal  at  high  prices.  Canada  has  com- 
menced to  work  its  wealth  of  nickel,  and  the  capital  which 
it  has  spent  on  this  enterprise  has  been  so  abundant  and  so 
judiciously  utilised  that  the  sale  price  of  the  article  will 
very  possibly  be  reduced  to  a  rate  hitherto  unknown. 

However,  neither  the  wealth  nor  the  intelligence  of  the 
Canadian  miners  will  be  able  to  compete  with  the  abundance 
and  purity  of  the  New  Caledonian  product. 

Admitting  that,  for  the  use  of  nickel  in  its  alloys  with 
copper,  Canada  may  compete  with  New  Caledonia,  such  is 
not  the  case  in  regard  to  the  use  of  pure  nickel  or  of  alloys 
with  steel,  the  consumption  of  which  will  be,  in  the  near 
future,  the  most  important. — Board  of  Trade  Journal. 

The  Peobpei  i   •-:  Nickel. 

The  future  of  the  nickel  trade  is  causing  much  interest  in 
metallurgical  circles.  Since  June  last  nickel  has  fallen 
between  40/.  and  50/.  per  ton,  and  this  heavy  drop  has  had 
a  serious  effect  on  the  industry,  which  was  already  in  a 
sufficiently  bad  way.  For  the  year  ended  June,  1894,  the 
well  known  firm  ofHussey,  Vivian  and  Co.  lost  over 40,000/., 
and  now  the  balance-sheets  of  the  great  French  company, 
Societc  le  Nickel,  furnish  an  equally  unsatisfactory  record. 
The  year  showed,  as  compared  with  1892-93,  a  deficiency  of 
41,760/.,  there  being  34,560/.  less  profits  and  7,200/.  more 
expenses.  The  profit  from  the  sales  has  fallen  from  H0,000/. 
to  56,000/.,  and  the  interest  on  debenture-  has  gone  up 
10/.      Out  Of   the    profit    balance  of  06, 120/.  the  directors 

propo-e  to  appropriate  26,800/,  on  depreciation  account — 
'it>/.  to  write  "IV  works  in    Europe,  plant,  machinery,  &c., 
itj'I  20,000/.  to  be  set  aside  to  meet  further  depreciation  on 
[ten  il   may  appear  necessary  to  the  council.    This 

permits  of  only  1,200/.  being  carried  over  to  the  current  year. 
What  will  be  the  effect  of  the  further  great  drop  iu  the  price 
of  nickel  on  the  account-  to  be  made  up  to  June  next  ? — 
Finant  ial  New$. 

Shark  Oil. 

.-hark  oil  is  exported   in  large  qnantitiet  from  Iceland  to 

Germany.     It  i->  of  a  fine  colour,  never  become-  thick,  and 

nd  o,  posseti  limilai  medicinal  virtues  to  cod-livor  oil  ; 

and  BO  doubt  it  i-  often  fold  in  the  name  of  the  latter 
product       A    fh-et  of    100  boal  I    in    the  industry 

ry  yeai   from  January  to  August.     They  are  schooners 

of    from  30    to    ;,ij    tons,  with    a  crew  of    from    8  to   10  nn  11. 

The  sharl  -  are  captured  about  20  mile-  from  the  coast  in 

■  nd    iti  the    lummei    about     L00    mile-    away,  in 


deeper  water.  Kvry  two  or  three  weeks  the  boats  return 
to   port,  with  from    loo  to   120   barrels  of  liver,  which  is 

boiled  in  dirty  and  evil-smelling  hovels.  The  sharks 
captured  by  the  Icelanders  reach  20  feet  in  length  and 
5  feet  in  thickness.  A  liver  yields  up  to  five  gallons  of  oil. 
The  neighbourhood  of  a  shark  oil  refinery  is  not  to  be 
mistaken,  as  the  odour  arising  therefrom  is  tar  from  pleasant. 
The  fishermen  earn  about  35s.  per  month,  with  a  premium 
of  (></.  on  each  barrel  of  liver.  The  captain  gets  2s.  :ul .  per 
barrel  for  the  first  100,  and  8s.  4f/.  per  barrel  for  all  iu 
exees-.  Sickness  seems  to  be  very  rife  among  sharks, 
judging  from  the  small  quantity  of  healthy  livers,  belonging 
to  healthy  fish,  compared  with  the  greenish  ones,  from  the 
fish  suffering  from  disease,  and  the  red  livers,  from  the 
thin,  ill-conditioned  fish.  The  Icelanders  only  take  the 
livers  from  the  fish,  and  they  neglect  the  fins,  skin,  and 
teeth;  but  that  is  not  so  in  the  Tasmanian  fisheries,  as  in 
Sydney  fins  fetch  28/.  per  ton. — British  and  Colonial 
Druggist. 

Coal  en  the  Faroe  Islands. 

In  several  of  the  Faroe  Islands  there  are  coal  deposits, 
more  especially  in  Sudero.  Through  a  long  series  of  years 
researches  and  tests  have  been  going  on,  without,  however, 
much  coming  of  it,  and  the  rights  have  changed  hands 
more  than  once.  A  syndicate  has  now  the  matter  in  hand, 
and  while  Professor  Johnstrup,  the  Danish  geologist  just 
dead,  estimated  the  deposits  as  containing  upward  of 
50,000,000  tons,  the  last  report  brings  the  figures  up  to  some 
225,000,000  tons  in  Sudero  alone,  in  addition  to  which 
there  are  deposits  of  iron  and  copper  ore,  &c.  The 
quality  of  the  ore  is  understood  to  be  quite  satisfactory,  and 
the  cost  is  calculated  at  some  33  per  cent,  less  than  that  of 
the  Scotch  coal. — Engineering  and  Mining  Journal. 

Adulterated  Bokax  est  the  United  States. 
Complaint  is  being  made  in  America  of  the  prevalence  of 
adulteration  in  the  borax-packet  trade.  It  is  said  that 
several  concerns  are  known  to  use  adulterants  extensively 
in  packing  borax  for  their  trade.  The  Pacific  Coast  Borax 
Company  has  published  five  tests  for  detecting  earthy 
impurities,  alum,  carbonates  and  sulphates,  salt,  and  soda, 
for  the  guidance  of  those  interested  in  the  article. — Chemist 
and  Druggist. 

Java  Castor  Oil. 
Castor  oil  is  now  manufactured  on  a  commercial  scale  in 
Java  (Dutch  Indies),  where  the  plant  is  plentiful.  The  oil 
is  made  by  the  cold-drawn  process  from  the  seed  covered 
with  the  husk — the  Italian  method  of  husking  the  seed 
having  proved  unsuitable.  Samples  which  have  been  sent 
to  Europe  are  said  to  show  a  pale  yellow  odourless  oil.  It 
is  intended  to  try  the  European  market  with  shipments  of 
the  article. — Ibid. 

Tin:  Historic  Mine  01  Ak.vmo. 
At  the  November  meeting  of  the  Societe  de  Plndustrie 
Miner.ile,  ML  Grand'Eury  presiding,  M.  .Martin,  Ing.  Civ. 
Miii.,  made  a  communication  as  to  the  prehistoric  mine  of 
Amino,  near  I'ola  de  Lena,  in  the  Asturias,  as  to  which  he 
observed  that  the  portion  not  yet  explored  will  constitute 
a  copper  and  cobalt  mine  unique  in  the  whole  world.  The 
mine    remains    the  game    as    it   was    in    the    lironzc    Age,    3(1 

centuries  ago,  having  been  surprised  either  by  a  cataclysm 
or  by  a  hostile  invasion.  The  entries  consist  of  small  Ver- 
tical shafts  of  5  to  6  metres  (mean  18  ft.),  at  the  mouth  of 
winch  soldiers  probably  kept  watch  to  prevent  the  slave 
miners  from  escaping.     In  one  place  a  skeleton  was  found 

bent  double  in  the  position  of  working,  and  in  a  fall,  a  little 
distance  oil,  another  skeleton  with  tools  of  horn  and  polished 

stone,  "matches"  (ailumettes)  or  resinous  wood  the  size 
of  a  pencil,  and  torches  smeared  with  fat.  Small  tubs  of 
wood,  with  the  bottom  consisting  of  a  separate  piece,  sewn 

together  with  thongs,  served  to  take  up  the  ore.      Through 
out    the  whole    mine  no    trace    was  found    of  an    iron  tool  or 
of    piop     WOOdj    but     the    miners    must     have    driven     their 

headings  with  great  patience  ami  considerable  muscular 
force.     At  the  present   tune  a  drift  is  being  pushed  forward 

into  the  same  rocks  with  the  be*f  drills  and    dynamite;   but 

the  advance  is  only  5  m.  (ic  ft.)  per  month."  Everywhere 
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finger  marks  arc  found  on  the  clay  in  the  cracks  which  was 
taken  out  by  the  hand.  The  mine  baa  been  proved  for  b 
vertical  height  of  150  m.  (164  yards);  and  12,000  square 
metres  (14,350  square  yards)  have  been  worked  in  a  large 
number  of  veins  from  20  em.  (8  in  )  to  2  m.  (G  ft.  7  in.) 
thick,  consisting  of  almost  pure  oxide  of  copper  and  cobalt, 
with  merely  a  trace  of  manganese,  iron  and  nickel.     The 

mine  was  onlv  worked  for  copper  ;  and  the  cobalt,  derived 
trom  the  ancient  word  kobold  (witchcraft),  interfering  with 
the  treatment  of  copper,  was  left  severely  alone.  Hollow 
Btones  show  that  the  copper  was  taken  out  in  a  nearly  pure 
State  :  and  the  refuse  constitutes  an  ore  very  rich  in  copper. 
A  ton  of  refuse  taken  from  various  points  in  the  mine 
fields  80  per  cent,  of  large  lumps,  18*5  percent,  of  grains, 
and  6*5  per  cent,  of  powder,  producing  on  an  average 
15' 5  per  cent,  of  copper  and  1*5  of  cobalt,  while  numerous 
samples  of  the  cobalt  ore  left  in  the  mine  show  32  per  cent, 
of  cobalt. — Engineering  and  Mining  Journal. 

The  Almaden  Quicksilver  Mines  in   Spain. 

The  complete  statement  of  the  work  done  at  the  Almaden 
quicksilver  mine  for  the  year  1S'.)4.  as  given  by  the 
"  Revista  Minera,"  is  important  and  of  much  interest. 
During  the  year  there  was  excavated  at  Almaden  6,680 
cubic  metres  of  ore,  and  only  561  cubic  metres  of  barren 
rock  had  to  be  taken  out.  Most  of  the  mineral  was  obtained 
in  the  crosscuts  and  galleries  on  the  12th  level,  and  it  was 
on  this  level  that  most  of  the  stoping  has  been  done  during 
the  year.  The  permanent  work  required  the  construction 
of  8,309  cubic  metres  of  masonry  in  the  various  galleries 
and  chambers.  In  weight  the  extraction  for  the  year 
amounted  to  19,428  metric  ions  of  ore  and  1,828  tons  of 
barren  rock. 

The  development  work,  which  is  most  interesting  if  we 
consider  the  future  of  the  mine,  has  consisted  of  the  running 
of  a  long  crosscut  on  the  12th  level  starting  from  the  San 
Teodoro  shaft  at  a  depth  of  340  metres,  the  general  direc- 
tion being  towards  the  San  Pedro  and  San  Diego  shafts, 
which  it  is  expected  will  be  reached  by  the  end  of  the  present 
year.  The  intention  is  to  continue  crosscutting  north-east  of 
the  San  Nicholas  shaft.  It  is  also  intended  to  open  commu- 
nication between  the  11th  and  12th  levels.  All  this  work, 
together  with  that  of  taking  out  the  necessary  amount  of 
mineral  to  keep  up  the  production,  will  require  some  time, 
especially  as  all  the  work  now  planned  will  be  ended  in  the 
vear  1900,  when  the  well  known  contract  with  the  Roths- 
child house  will  terminate.  In  order  to  hasten  the  work  it 
is  proposed  to  have  recourse  to  the  use  of  power  drills,  as 
proposed  some  time  ago  by  the  mining  engineer. 

In  the  furnaces  of  the  Almaden  during  the  year  1894 
there  were  18,744  tons  of  ore  treated,  which  produced 
altogether  44,521  flasks  of  quicksilver,  representing  a  total 
weight  of  1,535,988  kilos,  of  quicksilver,  the  average  yield 
of  the  mineral  treated  having  been  8' 19  per  cent.  This 
shows  an  improvement  over  the  preceding  year,  when  the 
yield  was  only  7  "82  per  cent.  The  furnaces  were  run  for 
seven  months  of  the  year,  having  been  shut  down  through 
the  hot  season  from  May  to  September  inclusive.  The 
highest  yield  reported  was  8,059  flasks  in  December,  and 
the  lowest  2,912  flasks  in  October. — Ibid. 

Department  of  Scientific  and   Practical  Research, 
Imperial  Institute. 

{From  Annual  Report,  1894,  Imperial  Institute  Journal, 
March  1895,  115.) 

In  their  report  for  1893,  the  Executive  Council  directed 
attention  to  the  necessity  for  establishing  a  Department  of 
Scientific  and  Practical  Research  at  the  Institute,  if  it  were 
hoped  to  secure  the  full  advantage  which  should  accrue  to 
the  Colonies  and  India,  and  to  the  commercial  and  industrial 
progress  of  the  Empire  generally,  from  the  display  at  the 
Institute  of  the  various  natural  products  of  its  constituent 
countries  in  all  parts  of  the  globe,  the  objects  of  that 
display  being  not  merely  to  familiarise  the  commercial, 
industrial,  and  general  public  with  the  resources  of  distant 
parts  of  the  Empire,  but  also  to  provide  material  for  the 
acquisition  of  knowledge  respecting  the  nature,  properties, 
and  possible  uses  of  new  or  little  known  natural  products 


procurable  from  the  Colonies  and  India.     The  importance 
of  such    knowledge,  and    the  possibility    of   its  attainment 
through     the     medium     of    the     Imperial     Institute,     were 
recognised  at  the  outset  by  the  Government  of  India,  whose 
expert    authorities,   in    arranging    fur    the    collection,   in 
different  parts  of   India,  of   samples  of   products  for  display 
at    the    Institute,    directed    special    attention   to    the    early 
transmission  of  such  as  needed  investigation,  and  appeared 
to    present    prospects    of    advantageous    utilisation.      The 
preliminary   steps    taken    towards    the    establishment   of  a 
Department    of    Research    were    recounted    in    last    year's 
report.     Not   long  after  the  annual  meeting,  representations 
were  made  to  the  Royal  Commissioners  for  the  Exhibition 
of  1851  as  to  the  prospects  of  usefulness  of  such  a  depart- 
ment, with    the   result   that    a    small    sum  of   money  was 
granted  by  the  Commissioners   towards  its   establishment, 
together  with  an  annual   grant  of  200/.  for  five  years,  for 
the  payment  of  skilled  employes   in  it.     An  application  to 
the  Goldsmiths'  Company  for  aid  in  carrying  oat  the  pro- 
posal   resulted   in    the   munificent   grant  of    1,000/.,  to  be 
expended  upon  fitting  up  and  equipping  suitable  laboratories. 
The  Committee  or  Advice,  composed  of  a   number  of  the 
most  eminent  scientific  workers,  was  brought  together,  and 
divided  itself  into  sub-committees,  who  undertook  to  inspect, 
from  time  to  time,  the  products  of  different  classes  exhibited 
by   the   Colonies   and    India,   and   to   select   those   which 
appeared    to   merit   scientific     examination    and    practical 
testing  with    promise  of   advantageous  results.     Honorary 
Expert  Referees  were  appointed  to  deal  with  the  practical 
examination  of  such  products  as  timbers,  building  stones 
and  cements,  fuel,  fibres,  gums  and  resins,  oils,  &c,  and 
individual  members  of  the  Scientific  Committee  themselves 
have  undertaken  the  investigation   of   products,  of   which 
supplies  have  been  furnished  to  them  from  the  collections 
of   the  Institute.     Thus,  Messrs.  Hummel   and  Perkiu,  of 
the    Yorkshire   College,    Leeds,   have    investigated   several 
Indian  dyestuffs,  and   have  obtained   interesting   scientific 
and  practical  results,  which  have  been  published ;  Messrs. 
Cross  and  Bevan  have  been  occupied  with  the  examination 
of    several   varieties   of   fibres,   which   hitherto   have   not 
received  application ;  Messrs.  Deering  and  Redwood  have 
thoroughly  investigated   the   comparative   properties  of  a 
considerable   series   of   castor   oils  from   India ;  Professor 
Dunstan    is    engaged   in   the    Research  Laboratory  of   the 
Pharmaceutical  Society  of  Great  Britain  upon  the  exami- 
nation  of  Podophyllum  emodi  and  Chione  glabra,  supplied 
to  him  from  the  collections.     Professor  Unwin,  the  well- 
known    engineer,    has    submitted    to   mechanical    tests   a 
number  of  woods  from  African  and  other  localities,  and 
is  engaged  upon  further  experiments  of  this  class.     Mr.  C. 
E.   Collyer    (Expert- Referee)    has    furnished     a    valuable 
practical  report  on  the  qualities  and  market  value  of  various 
Indian   fibres,  and  Mr.  Allan  Ransome  (Expert-Referee)  is 
examining  the  working  properties  of  various  timbers,  while 
the  Director  of  Ordnance  Factories  is  making  trials  of  woods 
from  India  and  Australia,  as   substitutes  for  walnut  in  tho 
manufacture  of  gunstocks,  and  for  other  purposes  connected 
with  the  production  of  war  material. 

The  Research  Laboratories. 

On  the  1st  of  October  last,  work  was  commenced  in  the 
the  Research  Laboratories  of  the  Institute,  under  the 
personal  superintendence  of  the  Secretary  and  Director, 
and  one  of  the  first  objects  dealt  with  was  the  technical 
examination  of  a  series  of  30  coals  from  different  parts  of 
India,  included  in  the  Indian  collections,  and  the  complete 
analysis  of  those  which  proved  to  be  most  promising.  This 
investigation  will  shortly  be  concluded  and  reported  to  the 
Indian  Government.  At  the  same  time,  a  number  of  fibres 
from  various  localities  have  been  chemically  and  micro- 
scopically examined,  and  the  samples,  treated  in  various 
ways  iu  strict  comparison  with  each  other,  have  been 
suitably  mounted  to  form  the  commencement  of  a  reference 
collection  of  treated  fibres,  which  will  be  open  to  the 
inspection  of  manufacturers  and  merchants.  The  com- 
parative examination  has  been  commenced  of  large  varieties 
of  Colonial  barks  and  pods,  not  hitherto  utilised,  for  the 
purpose  of  ascertaining  their  yield  of  tannin,  its  particular 
character  in   each  case,  and   its  behaviour  as  a  dyestuff. 
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The  identification  of  ores  and  minerals  included  in  the 
collections,  and  other  experimental  work  of  a  similar  kind, 
are  always  in  progress.  This  outline  of  the  classes  of  work 
undertaken  in,  an  J  in  connection  with,  the  Research  Depart- 
ment, ihe  results  of  which  are  communicated  to  the  Colonial 
Authorities  concerned,  or  to  the  Indian  Government,  and 
are  published  in  the  Journal  of  the  Institute,  will  afford 
some  indication  of  the  future  practical  value  of  this  newly- 
established  branch  of  the  Institute,  in  advancing  a  knowledge 
of  the  natural  resources  of  the  Empire  and  their  utilisation. 

Metric  Weights  and  Measures. 

The  Weights  and  Measures  Act  of  1878  gives  a  table  of 
equivalents  of  metric  with  imperial  weights  and  measures, 
and  provides  (section  18)  that  this  table  "  may  be  lawfully 
used  for  computing  and  expressing  in  weights  and  measures 
weights  aDd  measures  of  the  metric  system."  Section  21 
provided  that  "  a  contract  or  dealing  shall  not  be  invalid 
...  on  the  ground  that  the  weights  or  measures  expressed 
.  .  .  are  weights  or  measures  of  the  metric  system  "  ;  and 
section  38  gives  the  Board  of  Trade  power  to  verify  metric 
weights  and  measures  by  the  standards  in  their  possession 
"  if" they  are  satisfied  that  such  weights  or  measures  are 
intended  to  be  used  for  the  purpose  of  science  or  of  manu- 
facture, or  for  any  lawful  purpose  not  being  for  the  purpose 
of  trade  within  the  meaning  of  the  Act."  The  Act  of  1889 
(section  2)  further  gives  the  Board  of  Trade  power  to  pro- 
vide local  authorities  with  copies  of  their  metric  standards 
if  they  think  fit  to  do  so.  Lastly,  in  the  Model  Regulations 
issued  by  the  Board  of  Trade  in  1890,  it  is  stated  that 
"  measures  and  weights  of  metric  denominations  may  not  be 
stamped  by  the  inspector  for  use  in  trade, '  but  he  may 
verify  them  for  purposes  of  science  or  manufacture  if  he  is 
provided  with  the  standards,  or  he  may  send  them  to  the 
Standards  Department. 

In  November  last  an  inspector  under  the  London  County 
Council  informed  a  London  chemical  firm  that  a  set  of 
metric  weights  which  he  saw  on  their  premises  was  subject 
to  confiscation,  and  that  they  were  liable  to  a  penalty  for 
keeping  them  in  their  possession.  On  the  matter  being 
brought  to  the  knowledge  of  the  Chemical  Section  of 
the  London  Chamber  of  Commerce,  very  little  time  was  lost 
in  drafting  a  Bill  for  Parliament,  the  principal  clause  of 
which  declares  that  the  Weights  and  Measures  Acts  of  1H7S 
and  IH89  "shall  be  80  construed  as  not  to  prohibit  or 
penalise  the  use  of  metric  weights  and  measures,  verified 
by  the  Heard  of  Trade  or  local  authorities,  by  export 
traders." 

Instead  of  proceeding  with  the  Bill,  Sir  Albeit  Rollit,  the 
President  of  the  London  Chamber  of  Commerce,  moved  for 
and  obtained  a  Select  Committee  of  the  House  of  Commons 
"  to  inquire  whether  any,  and  what,  changes  in  the  present 
system  of  weights  and  measures  should  be  adopted."  This 
Committee  has  already  held  two  sittings,  with  Sir  Henry 
Chairman,  the  other  members  being  Sir  .John 
Barran,  Mr.  Hurt,  Mr.  Crombie,  Mr.  Charles  Fenwick, 
Mr  Allan  (jii<b»,  Mr.  Godson,  sir  Edward  Hill,  Mr.  Justin 
McCarthy,  Sir  Samuel  MontagQ,  Mr.  Jasper  More,  Mr. 
Fletcher  Moulton,  sir  Albert  Rollit,  Mr.  Stewart  Wallace, 
Mr.  Webster,  Mr.  Whiteley,  mid  Mr.  Wrightson.  The 
Chamber  <A  '  ommi  rce,  we  understand,  has  named  the 
following  four  gentlemen  a  committee  to  prepare  and  offer 
evidence  in  support  of  the  action  desired: — M r.  Charle 
I  mney,  Chairman  of  the  '  bemical  Section,  Mr.  David 
Howard,  Mr.  Francii  Yates,  and  Dr.  Stevenson,  of  Guy's 
Hospital  ;  and  the  ('resident  of  the  Pharmaceutical  Bociety 
and  Mr.  Martindale  are  read)  to  give  evidence  on  behalf  of 
pharmacy  generally. 

'i  in.  i'-i   ,,i   Am  mi- n  m  m   VLtBorB  Construction. 

Vinglet    polyt.  ./   I  895,  295,  l 

Tic  of  the  small  aluminium  naphtha  boat  built 

'i  her,  Wyss,  and  Co.  (Zurich)  in   1891,  and 

the    yacht    "  Vendenemc "    in    1892,   led    the    French 

mi  ni  to  con  ii  net  the  two  sectional  sloops  "  Btienne  " 

and  "  Davou-t  "  for  African  and  to  place  an  order 

farrow  and  Co.  for  a  torpedo  boat,  followed 


by  a  second  order  for  five  others  for  delivery  in  1896.     Five 
Sloops  and  some  gunboats   for   the  Madagascar   Station   are 
now    on   order    by    the    same    Government,    whilst   Messrs. 
Esscher,  Wyss,  and  Co.  are   preparing  two  gunboats  for 
the  Dutch  colonial  eervice,  and    the  Germans   are   building 
an    aluminium    steamer  for  use    on   the   Victoria   Nyanza. 
The  mechanical  value  of  the  metal  was  brought  out  at  the 
last  German  manoeuvres,  where  aluminium  pontoons,  besides 
being  so  light  that  they  could  be  carried   by  three  or  four 
men,  resisted    well  both  thrust    and  blow,    showing  only 
harmless  indentations,  where  steel   would  have  been  perfo- 
rated or  ruptured.      Its  resistance  to   sea- water    has  been 
shown   by   a    steamer,  which,   after   \\    years'  use    in  the 
Mediterranean,  is    perfect  below  the  water-line,  and  only 
slightly  rough  above.     But  this  resistance  is  only  possible 
when  the  metal   is  not  in  direct  contact  with  less  electro- 
positive metals,  such  as  brass  or  copper.     Wherever  such 
contact  is  made,  the  aluminium  becomes   rapidly  corroded. 
Galvanised   iron    is    almost    without    action,    and    this    or 
aluminium  itself  should  always  be  used  in  place  of  brass  or 
bronze  for  fittings  in  metallic  connection  with  the  aluminium 
shell  of  the  vessel.     If  the  use  of  other  metal  be  unavoid- 
able, either  the  aluminium  surface  immediately  adjoining 
should  be  in  the  form  of  a  replaceable  plate,  or  a  layer  of 
an  insulating  material  should  be  placed  between  the  surfaces. 
Similarly,    it    was    recently  found    at   Kiel    that   alloys  of 
aluminium   {e.g.,  94  aluminium  and  6    copper)  should  be 
always  protected  with  a  sea-resisting  coat  of  paint,  or  they 
will  also,  per  se,  become  rapidly    corroded   through  local 
action  produced  between  the  copper  and  aluminium  in   the 
alloy  itself.     Aluminium-nickel  alloys  gave   similar  results 
when  tried  by  the  United   States  navy.     The  United  States 
reported   unfavourably  upon  the  excessive  fouling  of  alu- 
minium bottoms  by  marine  molluscs.    This  is  an  experience, 
however,  directly  contrary  to  that  of  the  German  authorities 
at   Kiel,    who  specially  observed  that  aluminium  was  less 
fouled  than  iron  under  like  conditions.     Specially  unfavour- 
able conditions  appear  to   have  prevailed  in  the  American 
waters. — W.  G.  M. 


Tin;  United  States  Patent  Office  in  1894. 

Commissioner  John  S.  Seymour  reports  that  at  the  United 
States  Patent  Office  during  1894  there  were  received  38,987 
applications  for  patents,  l,3.j"  applications  for  design,  95 
applications  for  re-issues,  2,296  caveats,  l>,(>.">3  applications 
for  registration  of  trademarks,  and  371  applications  for 
labels.  There  were  20,803  patents  granted,  including 
designs;  ill  patents  re-i>sue<l,  and  I, Soil  trademarks 
registered.  The  number  of  patents  which  expirnd  was 
12,'.il'o.  The  number  of  patents  which  were  by  operation 
of  law  forfeited  for  non-payment  of  the  final  lee  was  3,812. 
The  total  expenditures  were  1,100,047  dols.  The  surplus 
of  receipts  over  expenditures  were  87,392  dols.,  and  tho 
total  balance  to  the  credit  of  the  Patent  ( >  lice  in  the 
Treasury  of  the  United  States  now  amounts  to  4,369,136 
dols.  In  proportion  to  population,  more  patents  were 
issued  to  citizens  of  Connecticut  than  to  those  of  any  oilier 
state;  next  in  order  came  Massachusetts,  the  District  of 
Columbia,  New. Jersey,  Montana,  Rhode  Island,  New  York, 

and  Colorado,  in  the  order  Darned.  The  fewest  patents  in 
proportion  to  the  number  of  inhabitants  were  issued  to 
citizens  of  South  Carolina,  Mississippi,  North  Carolina, 
Arkans;. s,  and  Georgia,  following  in  that  order.  Alter 
referring    at    some    length    to    various    practices    by    which 

applications  without  merit  were  kepi   lor  years  before  the 

bureau,  and    recommending  a    remedy  against  this    practice, 

the  ( lommissioni  r  Bay  s :  "  I  respectfully  reitt  rate  my  former 
recommendation  that  the  working  force  of  the  Patent  Office 

hi'    increased,  Ulld    thai    the    appropriation    he    increased    hy 

64,000  dols.,  in  order  that  the  word  of  classification  which 
now  falls  lo  the  present  examining  corps  may  be  assigned 
to    the  (|     force.      Perfect    classification     is    the 

indispensable  condition  upon  winch  reasonably  accurate 
examinations  upon  the  question  of  novelty  may  he  made, 
n  it  were  possible  to  make  this  accurate  examination  upon 
i in;  question  of  novelty,  very  much  litigation  concerning 
patents  would    be    avoided.  — Engineering  and   Minim/ 

Jdiii  mil 
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Imports  \m>  Export*  of  Colours  chrouob  Gbrhan 
<  'i  stoma  in    1898    vm-   189 1. 


F&rber  Zeitung,  6,  IH'.M-i*:.,  1 18— 150. 


[mporta    I.    Exports— E. 


Total  [mporta  Mini 
Exports  in 


1893. 


I  Silt. 


Imports 

from 

Exports  in 

(it.  Britain 

in  1894. 


Indigo  ) 

(  L 
Indigo  carmine < 

(.  E. 

r  '• 

Logwood < 

C  E. 

(  '■ 
Fustic < 

L  E. 

f    '■ 
Redwoods < 

L  E. 

f  L 

Dye  wood  extracts ■< 

(.   E. 

Madder -j 

(.  E. 

f  L 
Cochineal < 

l  E. 

Safflower -s 

(.  E. 

/  L 
Quercitron <     ■ 

v.  E. 

f  h 

Catechu i 

C  E. 

(  L 

Orchil,  orchil  extract.&c.  •< 

(.  E. 

J   L 
Alizarin -s 

(.  E. 

Aniline     and     coal-tar  J 
colours )    |.; 

I  L 

Colour  lakes i 

Vermilion  ■) 

v.  E. 

(  L 
Red  lead 1 

f   L 

Prussian  blue -j 

i    L 
1  ltramanne \ 

r L 

Printers'  ink 

I J: 

Lampblack i 

I1' 
Natural  mineral  colours  •} 

Painters'  and  distemper  j 
colours (_  ].;, 


Kid  Kilos. 
12,726 


LOO  Kilos. 
1.1,072 


5,917 

0,000 

592 

273 

5*:f 

514 

437,581 

453,781 

83,868 

92,894 

55,912 

54,938 

10,464 

13,193 

25,902 

33,553 

8,310 

10,793 

53,823 

46,535 

16.945 

13,438 

2,449 

1,936 

1,545 

1,819 

757 

712 

331 

287 

10 

12 

1 

9 

9,776 

10,210 

796 

946 

5",190 

59,692 

18,521 

12,800 

5,194 

2,028 

1,335 

2,260 

391 

295 

80,358 

77,346 

7,302 

7,405 

115,599 

123,631 

77 

61 

5,858 

4,560 

179 

79 

2,487 

2,930 

3,842 

4,122 

56,574 

55,257 

2,863 

1,307 

0,393 

7,142 

461 

405 

41,423 

40,979 

282 

271 

8,850 

9,774 

2,133 

2,786 

9,788 

11,298 

76,565 

64,258 

96,801 

101,366 

756 

850 

13,544 

13,«31 

LOO  Kilos. 

■1.577 

71 


2,219 
1,096 


7,504 


58 

21,521 

1,059 

24,970 

1,187 

1,410 

3,868 

13,150 

2.06S 

15,418 


10,375 

7,161 

219 

2,115 

-H.I. 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Articles. 


Metals 

Chemicals  and  dyest  ufTs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Tota  I  value  of  all  imports  .... 


Month  ending 2sth  February 

1894 

UfS. 

• 
1,529,142 

£ 

1,302,7.-/5 

72L477 

620,393 

509,981 

to  1,087 

2,488,774 

1>75,018 

88,984,085 

28,184,489 

Summary  of  Exports. 


Articles. 


Month  ending  28th  February 


1894. 


1895. 


Metals  (other  than  machinery)  .. 

Chemicals  and  medicines , 

Miscellaneous  articles 

Total  value  of  all  exports. . . 


£ 
2,117,208 

e 

1,311,973 

01(0,458 

013,470 

2.032,485 

2,005  897 

17,679,449 

15,988^96 

Imports  of  Chemicals  and  Dtestuffs  for  Month 
ending  28th  February. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Alkali Cwt. 

Bark  (tanners',  4c.)    „ 

Brimstone » 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Alizarin Value  £ 

Aniline  and  other     „ 

Indigo   Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


5,695 
17,321 

46,505 

•  • 

421 
3,701 


2,393 

8,517 
66.5E.0 

•  • 

824 
445 


5,119 
7,126 

10,377 

122,963 

2,532 

66,908 


£ 

2,25  ; 

3,783 
11,948 
71,961 

0,111 
11,207 


12,707 

26,478 

2.9S6 


20.010  28,111 

20,422  16,001 

16,751        202,21!(  326,990 

11,763          24,118  11,172 

1,976          39,1715  23,110 

140,485  107.0S3 


721,477        020,393 
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[kpobts  of  Oils  for  Month  ending  28m  Febbuaby.  J     Imports  of  Metals  for  .Month  ending  28th  Febbim.by. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

2-2,616 
1,966 

70,323 

9,112,689 

1,626 

1,336 

38,619 

7,007 

546 
W',271 

¥,442,378 
2,819 

£                £ 

28,257           8,757 

54,658           21,971 

83,228         93,171 

133,214        129,113 
41.954          61. 299 

Other  articles  . .  Value  £ 

917          23,5*3          16  625 

11,176         43,352  !       10,748 

101,683  J       62,103 

Total  value  of  oils  . . . 

•  • 

509,931 

401,0*7 

Imports  of    Raw    Material   fob    Non-Textile 
Industries  for  Month  ending  28th  February. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1804 


1895. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


Lac,  4c 

Gutta-percha 

Hides,  raw  :— 
Dry 


Wet. 
I'ory. 


inanure  :— 
< juano Tons 

Bones „ 

Nitrate  of  sc>da...        „ 

ph ate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  sU-arin      „ 

Tar Barr«;N 

fO»l :— 
H    ™ Loads 

8a  wn „ 

Staves 

Mahogany font 

0  -her  articles ....  Val  u<:  £ 


180,630 

21.1SS 

5,721 
1,7-1 
3,830 

37.713 
49,450 

so ; 

12,335 

13,079 
ism 

19,815 

19,777 

1,666 
04451 

1.739 


2,871 

219,381 

27,212 

(,766 

6,951 

2,872 


£ 

15,160 

29,043 
291,391 

13,905 
262267 
29,626 


24,363  :        B&568 

39,640        101,873 

1,329         22,363 


66 1 

0,200 

5,  no 

21,810 

64040 

1,052 

13,854 

1  ^608 

110,905 

31,905 

101 


20,707 
120,740 

52,01  i 
12,».'«; 

104,962 

105,628 

1,063 


34676        164089 

19,578 


2.1-1 


Total  value  , 


10  176 


£ 

4,8*4 
23,823 

332,019 

11,698 
33.074 

25, 151 

51,904 
77,390 
50,794 

3.S13 
41,175 
17,886 
11,135 
62,731 
10,626 
61,014 
78,847 
14924 

M 

17,1  in 


.'..OH 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Copper : — 

Unwrought  ....      „ 
Iron :— 

3,351 
4,707 
4301 

333,464 
2,465 

488 

13,805 

53,133 

465,750 

• . 

44,565 
3,730 

3,869 
6, 153 
3,967 

296,668 
1,756 

396 

9,855 

44,899 

1,250,080 

. . 

58  486 

£ 

21,131 
120,376 
184,685 

239,626 

19,363 

4,997 

127,880 
86.828 
40,998 

290,382 

1P.1  us 

16,716 
175.692 
1622243 

204,62.3 

1.3,448 

3,717 

94,985 

72,795 

108,303 
99,718 

178.204 
44,612 

127,697 

Bolt,  bar,  4c. . . .      „ 
Steel,  unwrought . .     „ 
Lead ,  pig  and  sheet      „ 

3,037          61,201 
167,204 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

•  • 

1,529,142 

1,302,753 

Exports  of  Metals  (other  than  Machtneby)  for 
Month  ending  28th  February. 


let  th*)dl,  to  tlM  value  <>' 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

s  (20           i  «<;<•. 

31,615 

58,593 
82,594 
70,0-48 

140,208 

90,656 

1,316,379 

42.271 

L7.201 

133,118 

88,608 

7,828 

68,024 

£ 

29,965 

69,836 

48,353 

31,095 

121,1-7 

77,688 

1,294,"  5S 

29,079 

19,070 

9,41] 

2 1, ',00 

Copper  :— 
Unwrought „ 

Mixed  metal , 

Implements 

25,841 
30,500 
31,471 

•  • 

•  • 

173,-.;  i 
8,606 

32,402 
l-.lt> 
14190 

•  • 

•  • 

157,830 

Plated  wares...  Value  £ 
Telegraph  wires         „ 

•  •                              •  • 

•  •                              •  • 

10,078          0.021 
lO.CII 

•  •                         •  • 

9,307 

Other  articles  ..  Value  £ 

16,964 

2,117,208 

1,811,978 
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l.\  PORTS    OF  DRUGS    AND   CHEMICALS    FOB    MONTH    ENDING 

28  I  II     I'l  r.i:i    iXi  . 


Quantities. 

Values. 

Articles. 

1894. 

189.-,. 

1894. 

1895. 

429,758 
77,237 
33.839 

•  • 

394,760 

98,446 
25,031 

•  • 

•  • 

£ 

120,952 
30,455 

246,12.", 
77,805 

215,031 

k 
90,640 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles ...       „ 

34310 

194.428 

76,789 

209,355 

•• 

•• 

696,453 

613,47o 

Exports  of  Miscellaneous  Articles  for  Month 
ending  28th  February. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1891. 


1895. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       ,, 

Stoneware , 

Glass  :— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds 

Leather : — 
Unwrought ....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 

Total  value 


661.S00 

•  • 

1,399,700 

■  • 

26,S22 


327,000 


1,707,200 


14,3  47 


100,990  I 
6,320 

49,627  I 
10,027 

11,130 

5,888 

1,861.600 

•  • 

65.G63 

4,161 

46,840 


92,048 

6,336 

45,770 

13,316 

9,429 

3,171 

2273,600 

60,077 

2,790 

38,094 


£ 

15,956 

99,010 

25,023 

81,817 

I 
44,299 

87,012 

102,155 

13,551 

5,304 
1 4,774 
24,092 

8,620 

102,913 
16.0HI 

123,552 
66,639 

105,579 

104,23: 1 
22,559 
46,45-, 


£ 

7,326 

98,222 

29,350 

89,446 

23.160 

105,075 

120,512 

8,304 

4,781 
13,991 
21,864 
10,317 

83,711 
24,296 
63,548 
73,279 
101,568 
97.916 
17,779 
40,956 


2,032,485     2,005,897 


iflontblp  patent  £iat. 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

3490.  T.  Labinal.  Improvements  in  pumps  for  rarefying 
or  compressing  gases.  Complete  Specification.  Filed 
February  18.  Date  applied  for  September  24,  1894,  beiDg 
date  of  application  in  France. 

3595.  J.  N.  Carej-.  Improvements  in  filters.  Complete 
Specification.     February  19. 

4282.  J.J.  Green  and  \V.  Oates.     See  Class  II. 

442!i.  C.  Zimmermann.  Improvements  in  and  relating  to 
apparatus  for  drying  superphosphates  and  other  granular 
materials.     March  1. 

4680.  G.  C.  Marks. — From  K.  YVauquier  and  Fils,  France. 
Improved  centrifugal  apparatus  for  the  continuous  decan- 
tation  of  liquids  and  the  automatic  separation  of  any  matter 
in  suspension  therein.     Complete  Specification.     March  5. 

4684.  C.  Kramer.  Improvements  in  wooden  vessels  for 
the  transportation  of  acids  and  other  corrosive  liquids. 
March  5. 

4792.  J.  E.  Carroll.  Improvements  in  boiler  feed- 
water  heating  and  purifying  apparatus.     March  6. 

4882.  V.  J.  Kuess.  Retort  for  distilling  heavy  bodies  in 
general,  and  particularly  gum  and  resin.     March  7. 

5103.  E.  C.  Mills  and  J.  G.  Chamberlain.  Improve- 
ments in  surface  condensers.     March  11. 

5113.  P.  F.  Holmes.  Improvements  in  apparatus  for 
washing  gases.     Complete  Specification.     March  11. 

5496.  J.  B.  Alliott.  Improvements  in  evaporating 
apparatus.     March  15. 

Complete  Specifications  Accepted.* 
1894. 

3414.  A.  J.  Boult.— From  P.  de  Mol  and  A.  Wilbaux. 
Improvements  in  or  relating  to  the  filtration  and  purification 
of  liquids,  and  apparatus  therefor.     March  20. 

6495.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper.  A 
process  for  protecting  iron  pipes  from  corrosion  by  passage 
of  electrolysed  chloride  solutions  employed  as  disinfectants. 
March  6. 

8643.  C.  L.  W.  Albach.  Improvements  relating  to  the 
lixiviation  of  dyewood,  bark,  hops,  and  other  materials,  and 
to  apparatus  therefor.     March  13. 

9815.  P.  M.  F.  Laurent.  Improved  apparatus  for  sterili- 
sing liquids,  applicable  also  for  heating,  cooling,  condensing, 
distilling,  and  other  similar  purposes.     February  27. 

20,175.  O.  Perrier.  Improvements  in  processes  and 
apparatus  for  distillation.     March  6. 

24,199.  J.  A.  Fisher.  Improvements  iu  no::- conducting 
compositions  for  coating  boilers  and  for  like  uses.    March  13. 

1895. 

803.  G.  Morris  an!  H.  L.  Wethered.     See  Class  XVII. 

1889.  S.  Taylor.  Improvements  in  appliances  for  use 
with  crucibles  or  melting-pots  during  the  inciting  of  metals 
and  metallic  alloys  in  the  said  crucibles  or  pots      March  6. 

1956.  I).  P.  F.  Cardozo.  Improvements  iu  evaporating 
apparatus.     March  20. 
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II.— FUEL,  GAS,  and  LIGHT. 

Application. 

3487.  II.  Strache.  Improved  process  of  and  apparatus 
for  the  generation  of  water-gas  from  coke,  coal,  or  other  fuel. 
February  18. 

:i  7 1 5 .  J.  H.Torres.  Improvements  in  and  connected  with 
the  production  and  manufacture  of  gas,  gaseous  compounds, 
and  hydro-carbides.    February  21. 

3962.  J.  J.  Green  and  W.  Oates.  Improvements  in  gas 
retorts.     February  25. 

4282.  J.  J.  Green  and  W.  Oates.  Improvements  in 
retorts  for  the  manufacture  of  gas  and  for  other  purposes. 
February  28. 

44:57.  A.  Haker.  An  improved  method  of  rendering 
water-gas  odoriferous.     March  1. 

47.')0.  W.  Ire  and  S.  T.  Croasdell.  Improvements  in 
constructing  and  working  coke  ovens  for  the  manufacture  of 
metallurgic  coke.     March  6. 

4799.  J.E.Campbell.  Improvements  in  the  manufacture 
or  preparation  of  materials  for  the  purification  of  gas, 
sewage,  or  the  like.     March  6. 

4879.  G.  Haycraft.  Improvements  relating  to  the  manu- 
facture of  artificial  fuel.     March  7. 

5086.  J.  West.  Improvements  in  machinery  or  appara- 
tus for  charging  gas  retorts.  Complete  Specification. 
March  9. 

512*.  R.  E.  Middleton  and  J.  E.  Harris.  Improvements 
in  the  production  of  steam  or  gases  from  water.     March  11. 

5528.  1'.  Jensen. — From  O.  Arlt,  Germany.  Improve- 
ments in  the  manufacture  of  block  fuel.     March  15. 

5529.  H.  II.  Fake. — From  E.  N.  Dickerson  and  J.  J. 
Suckert,  United  States.  An  improved  process  of  and 
apparatus  for  producing  and  liquefying  acetylene  gas. 
Complete  Specification.     March  15. 

Complete  Specifications  Accepted. 

1894. 

5092.  F.  Williams.  An  improved  method  of  using  small 
coke  or  breeze  in  the  manufacture  of  coke  and  coke  bricks. 
February  27. 

7599.  J.  A.  A.  Nystrom.  An  improved  fire-lighter. 
March  20. 

7911.  B.  Middleton.  Improvements  in  machinery  for 
manufacturing  blocks  or  briquettes  of  fuel  or  materials  for 
smelting  and  analogou>  purposes.     February  27. 

28,297.  N.  van  der  Sleen  and  A.  Schnellen.  Improve- 
ments in  and  relating  to  an  apparatus  and  a  method  for 
causing  ch<  rnical  changes  of  ga-es  and  mixtures  of  gases  by 
dark  electric  discharges.     March  2D. 

1895. 
Ilutteinann   and  G.  Spiceker.     Improvements  in 
the  manufacture  of  blocks  or  briquettes  of  fuel.    February  13. 

988.  J.M.  Busby.  I  mprovemcnts  in  water-gas  apparatus. 
March  20. 

1901.  A.  J.  Boulf.— From   G.  Cabrie.     Improvements   in 
burettorg.     March  »;. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 
3488.  S.    I'itt.— From    L.  Cassella    and   Co.,   Germany. 
Manufacture  of  blue  Bafranine-azo  dyestuffs.     February  18. 

3497.  II.  E.Newton. — From  The  Farbenfabri  ken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
naphthafluorescine.    February  18. 

3498.  II.  E.  Newton. —  From  The  Farbenfabriken  vormals 
F.  Hayer  aud  Co.,  Germany.  The  manufacture  or  produc- 
tion of  azo  colouring  matters  and  their  treatment  on  fibre. 
February  18. 

3579.  II.  F.  Newton. — FYoni  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  azo  dyestuffs  from  sulphonic  or 
sulphaininic  acids,  and  in  the  mode  of  obtaining  these 
sulphonic  or  sulphaininic  acids.      February  19. 

3580.  II.  F.  Newton.—  From  The  Farbenfabriken  vormals 
F.  Hayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  a  new  dihydroxynaphthalene,  and  of  certain 
sulphonic  acids  derived  from  this  dihydroxynaphthalene, 
or  from  the  corresponding  amidohydroxynaphthalene,  Fe- 
bruary 19. 

3612.  La  Societe  Anonyme  des  Matieres  Colorantes  et 
Produits  Chimiques  de  Saint  Denis  and  R.  Vidal.  Im- 
provements relating  to  the  manufacture  of  compounds 
designed  for  dyeing  and  printing.     February  19. 

3854.  J.  Iraray. — From  J.  Bierer  and  La  Societe  L. 
Durand,  Huguenin,  and  Cie.,  Switzerland.  Manufacture  of 
new  blue  gallocyanine  colouring  matters.  Complete 
Specification.     February  22. 

4018.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  direct 
dyeing  colouring  matters.     February  25. 

4448.  A.  G.  Green  and  R.  Janseu. 
and  production  of  a  new  amido  base 
matters  therefrom.     March  1. 

4594.  A.  G.  Green.     See  Class  XIII. 

4880.  II.  F.  Newton.— From  The  Farbenfabriken  vormals 
F.  Hayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  dyestuffs.     March  7. 

4961.  II.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Hayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  derivatives  of  hydroxy-anthru<iuinone.     March  8. 

4962.  II.  F.  Newton.— From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  alpha,  -  beta,  -  dihydroxynaphthalene,  a  new 
alpha1-bcta.;-dihydroxynaphthalenc  Sulphonic  acid,  and  of 
colouring  matters  derived  from  aIpha1-betaa-dihydroxy- 
naphthalene  sulphonic  acids.     March  8. 

4985.    If.    Iinray.— From  The    Hasle    Chemical    Works, 

Bindschedler,     Switzerland.  Manufacture     of     colouring 

matters  of  the  group  of   the  phthaleines.     (  omplete  Speci- 
fication.     March  8. 

5,042.  II.  F.  Newton.  —  From  the  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  new  basic  azine  dyestuffs,  and  of  new 
derivatives  thereof.      .March  9. 


OL— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Comi'I.kik   Sim  ikication-    A<;<:ki-;i  D 
1894. 

2    U.  K.Newton.     Prom  lie  Farbenfabriken  rormals 
■  yr  and  Co.     Improvements   in   the  purification  of 
anthracene.     February  27. 

I.  .1.  Bryeon,  J.  .Ion'-,  and  W.  (Traces.  Improve 
menu  in  or  relating  to  retorts  foi  the  distillation  of  ihali 
and  other  bituminous  subsf  to  l  irch  '.. 


The    manufacture 
and   of   colouring 


5114.     ( ).    Imray.  —  From 
Industry  in  Hasle,  Switzerland 

brown  colouring  matters.      March  1  1 

.15.!.    A.  Hang.— From  G.  A.  Dahl,  Germany 

dyeing  dyestuffs.     March  12. 


1'he    Society  of    Chemical 
Manufacture  of  orange  to 


Mordant- 


COMPLKTK    Sl'KCIFlCATIONH    Ac'CKPTKD. 

1891. 

1870.  .1.  Alt-chul.  Improvements  in  the  manufacture  and 
application  of  a  new  diazo  compound  for  use  in  dyeing  and 
printing.     March  13. 

7786.    II     II.    Cake.      From    Will  It   and  Co.,  agents    lor 

\    Leonhardt  and  Co.     Improvements  in  the  manufacture 

of  nitroHo  compounds.      February  27. 
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78.v.>.  ('.  1).  Abel.—  From  The  Actien  Gesellschaft 
fiir  Anilin  FabrikatiuD,  Manufacture  oi  production  of 
colouring  matters  and  materials  therefor.     February  27. 

9291.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  the  manufacture  of  artificial 
indigo  white  and  of  bodies  related  to  the  inrligo  group. 
March  20. 

9441.  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  dyestufifs-     March  20. 

94  13.  J.  Imray. — From  B.  Vidal  and  La  Societe  Anonune 
dee  Matieres  Colorantes  et  Produits  Chimiques.  Manufac- 
ture of  colouring  matters  applicable  to  unmordantcd  fibres 
or  fabrics.     March  13. 

9529.  S.  Pitt. — From  L.  Cassclla  and  Co.  The  pro- 
duction of  polyazo  dyestuffs  from  gamuia-amidonaphthol- 
Bulpho  acid.     March  20. 

9856.  C.  1).  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Improvements  in  the  manufacture  of 
colouring  matters  dyeing  blue  with  mordants.     March  13. 

10,194.  J.  Y.  Johnson. — From  the  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
dyes  of  the  rhodamine  series.     March  20. 

10,333.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters  varying 
from  blue-violet  to  blue-green.     March  20. 

13,156.  C.  1).  Abel.  —  From  A.  Fischesser  aad  Co. 
Manufacture  of  naphthylendiaminc  sulpho  acids.  March  20. 

13,203.  C.  D.  Abel.  —  From  A.  Fischesser  and  Co. 
Manufacture  of  a  new  1 .8-amidouaphtholdisulpho  acid  from 
1.8-naphthylendiaminetrisulpho  aeid.     March  20. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

3502.  W.  Wells  and  S.  Murgatroyd.     See  Class  XIX. 

3590.  E.  Lasbordes.  A  process  for  chemically  cleansing 
wool  and  woollen  fabrics  and  rags.     February  19. 

4082.  T.  H.  K.  Lees,  E.  T.  Lees,  and  A.  E.  Lees.  A  new 
or  improved  prepared  canvas  for  decorative  purposes. 
February  26. 

4999.  J.  Williams.  Improvements  in  and  connected 
with  waterproofing  paper,  textile,  and  analogous  fabrics. 
March  8. 

5089.  T.  Pickles.  Improvements  in  the  treatment  of 
cotton  warps  or  warp  yarns  for  weaving  or  other  like 
purposes.     March  11. 

5108.  A.  Pickstone  and  C.  Pickstone.     See  Class  XIV. 

5450.  W.  K.  Greenway.     See  Class  VII. 

Complete  Specifications  Accepted. 

1894. 

7975.  O.  Reichenbach.  New  or  improved  apparatus  for 
use  in  degreasing  or  otherwise  cleansing  wool  or  other 
fibres.     March  20. 

8893.  E.  Cadoret  and  A.  .lost.  An  improved  process  for 
treating  vegetable  substances  suitable  for  the  manufacture 
of  woven  fabrics,  by  converting  them  into  soft  and  silky 
fibres  adapted  for  spinning  and  dyeing.     March  13. 

1895. 

941.  K.  H.  E.  Balatsch  and  A.  Payer.  Improved 
process  for  removing  pitch,  tar,  and  other  coloured  im- 
purities from  finished  or  partially  finished  fabrics. 
March  13. 


VI.— DYKING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

8752.  T.  Lye  and  W.  T.  Lye.  Improvements  in  the 
dyeing  or  colouring  of  -'chip,"  "chip  plait,"  and  other 
like  materials.     February  21. 

8905.  L.  Rivctt  and  B.  H.  Scott.  Improvements  in 
printing  calico  and  other  woven  fabrics  of  cotton  and  cotton 
warps.     February  23. 

4108.  3.  Tait.     See  Class  IX. 

4284.  J.  A.  O'Loughlin.  Improvements  in  apparatus  lor 
indigo  dyeing.     February  28. 

157:5.  G.  R.  Hildyard.  Improvements  in  the.  process  of 
and  apparatus  for  producing  printed  designs  upon  paper  or 
other  surfaces.     March  4. 

1671.  J.  G.  Haslam.  Improvements  in  dyeing  apparatus. 
March  5. 

5075.  G.  Keighley.  An  improved  means  or  method  of 
dyeing  and  bleaching  warp  upon  a  warp  beam.  Complete 
Specification.     March  11. 

Complete  Specifications  Accepted. 

1894. 

8558.  E.  Cadoret  and  A.  .lost.  Improvements  in  the 
process  of  and  apparatus  for  bleaching  and  treating  fibrous 
materials  and  fabrics.     March  13. 

8767.  F.  Barraclough.  Improvements  in  machines  for 
scouring  and  dyeing  textile  warp  or  other  yarns. 
February  27. 

8969.  G.  N.  Midwood  and  C.  Edmeston.  Improvements 
in  dyeing  and  otherwise  treating  cotton  and  other  piece 
goods,  and  in  machinery  or  apparatus  to  he  used  for  that 
purpose.     March  13. 

12,762.  M.  Kalisch,  W.  A.  Rosenberg,  and  J.  Entwistle. 
Improvements  in  the  manufacture  or  production  of  cloths 
in  variegated  colours.     February  27. 

23,741.  S.  H.  Sharp.  Improved  method  and  machinery 
or  apparatus  for  producing  designs  on  textile  and  felted 
fabrics  and  the  like.     March  6. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

3477.  W.  P.  Thompson. — From  C.  von  Der  Linde,  Ger- 
many. An  improved  process  for  obtaining  acetic  acid 
from  pyrolignate  of  lime.  Complete  Specification.  Fe- 
bruary 18. 

3485.  O.  Imray. — From  The  Chemische  Fabrik  Rhenania, 
Germany.  Process  for  the  production  of  caustic  lyes  of 
the  alkalis.     February  18. 

3489.  T.  H.  Bell.— From  T.  Schloesing,  France.  Im- 
provements in  the  manufacture  of  chlorine  by  means  of 
magnesium  chloride.     February  18. 

3509.  J.  W.  Swan  and  J.  A.  Kendall.  Improvements  in 
means  to  be  employed  in  the  manufacture  or  production  of 
cyanides.     February  18. 

3588.  H.  W.  C'rowther  and  D.  J.  Playfair.  Apparatus 
for  the  manufacture  of  sulpho-eyanides.     February  19. 

3960.  W.  A.  Barlow. — From  F.  Beltzer,  France.  Im- 
provements in  and  in  means  for  the  manufacture  of  alkaline 
bichromates  by  corresponding  alkaline  sulphates.  Fe- 
bruary 23. 

4242.  J.  J.  Alsberge.  New  process  for  the  manufacture 
of  chlorine.     February  27. 

426".  J.  Y.  Johnson. — From  The  Vcrein  Chemischer 
Fabriken,  Germany.  Improvements  in  the  manufacture  or 
production  of  chlorine.     February  27. 
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1 147.  A.  E.  Hetherington,  W.  M.  Sowerby,  and  J.  Brock. 
Improvements  in  the  manufacture  or  purification  of  bicar- 
bonate of  soda.     March  1. 

455G.  C.  W.  AVatts.  Improvements  in  the  manufacture 
of  ferro-cyanides  from  snlpho-cyanidos.    March  4. 

4856.  X.  P.  Pratt.  Improvements  in  or  relating  to  the 
manufacture  of  sulphuric  acid.  Complete  Specification. 
March  7. 

5064.  B.  Bagshawe.— From  T.  L.  Willson,  United  States. 
Calcium  carbide  process  and  product.     March  9. 

5299.  f).  Alius  and  M.  Treitel.  Improved  apparatus 
for  producing  carbonic  acid.  Complete  Specification. 
March  13. 

5354.  H.  J.  Dartnell.  Utilising  the  drainage  and  bilge 
water  collecting  in  the  bilge  and  limbers  of  ships  used  for 
the  transportation  of  nitrate  of  soda.  Complete  Specifica- 
tion.    March  13. 

5450.  W.  K.  Greenway.  A  non-inflammable  solution  for 
■wood,  paper,  fabrics,  and  the  like.     March  15. 

Complete  Specifications  Accepted. 
1894. 

5300.  W.  Mills.  Improvements  in  utilising  spent  iron 
pyrites  and  apparatus  therefor.     March  13. 

6925.  W.  McD.  Mackey  and  J.  F.  Hutcheson.  Improve- 
meuts  in  making  potassic  cvanide  and  apparatus  therefor. 
March  13. 

9979.  T.  Craney.  Improvements  relating  to  the  manu- 
facture of  sodium  bicarbonate  and  to  apparatus  therefor. 
March  13. 

10,G04.  J.  V.  Johnson. — From  The  Verein  Chemischer 
Fabriken.  A  process  of  manufacture  of  chlorine  from 
hydrochloric  acid  gas  and  nitric  acid  by  the  employment  of 
sulphuric  acid.     March  20. 

22,569.  B.  Peitzsch.  Improvements  in  the  manufacture 
of  sulphides  of  the  alkalis.     March  20. 

1895. 

1907.  C.  H.  Huntley.  Improvements  in  recovering  salts 
or  salint  s  from  solutions.     March  6. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

>',.  A.   Fisenberg  and  H.  Byk.     An  improved  process 

for  gilding  glassware  by  means  of  gold  lustre.    February  is. 

8560.  V.  F.  L.  Srnidth.  Improvements  in  the  construc- 
tion of  drying  chambers  for  bricks,  pottery,  or  other  objects 
to  utilise  waste  heat.    Complete  Specification.    February  19. 

3606.  J.D.Brown.  Improvements  in  the  manufacture 
of  imitation  stained  glass.    February  \'j. 

9992,  Q.  }■'.  Chance  and  Chance  Brothers  and  Co.,  Lim. 
Improvements  in  or  substitutes  for  the  flattening  Btonee 
employed  in  the  flattening  of  sheet  glass  and  in  treating  or 
preparing  the  surfaces  of  other  articles  or  appliances 

in  the  manufacture  of  sheets  of  glass.     February  23. 

3990.  A.  Boberts.     Improvement  it:  the  manufacture  of 

ceramic  til'-.      February  25. 

iT'i-i.  T.  Heptinstall.       Improvements   in   or  eonn 

with  glass  furnaces.      Man  li  ',. 

477',    I     Griffin.    Improved  means   for  producing    the 

appearance  ofembowed  glau.      March  'i. 

4855.  F.  Jones*  Improvements  in  or  relating  to  kilns 
for  burning  or  otherwise  treating  bricks,  terra-cotta  ware, 

or  article-  ('own'  '1  of  'lay.      March  7. 

4881.  (}.   F.    Bose.      Improvement!    in    apparatus    for 

drying   china   ''lay,  elm,,,    -ton'-,   and   similar   substanci 

March  7. 


5008.  '!'•  II.  Stubbs.  Improved  method  or  methods  of 
decorating  tiles  or  the  like.  Complete  Specification. 
March  9. 

5333.  J.  Anley.     Improvements  in  the  manufacture  of 

glass  bottles.     March  13. 

Complete  Specifications  Accepted. 

1894. 

8076.  D.  Jones,  W.  W.  Wardle,  and  A.  W.  Beech. 
Improvements  in  ornamenting  china,  earthenware,  ami 
other  fictile  articles.     March  6. 

22,028.  C.  D.  d'Enghien,  A.  1).  d'Enghien,  ami  S.  D- 
d'Enghien.  Improvements  in  kilns  or  ovens  for  firing 
terra-cotta  and  other  like  materials.     March  13. 


IX, 


-BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 


Applications. 
3467.  W.   Stevenson.      Improved  continuous-firing   kiht 
for  burning  clay  material.     February  18. 

3561.  J.  F.  Kleine.  Improvements  in  fire-  and  damp- 
proof  ceilings  and  walls.  Complete  Specification.  Fe- 
bruary 19. 

3604.  ,T.  Worthington.  Improvements  relating  to  the 
manufacture  of  bricks  and  tiles.     February  19. 

3608.  F.  Young.  Improvements  in  or  relating  to  the 
manufacture  of  fire-clay  refractory  and  non-conducting 
bricks  and  blocks,  building  bricks,  or  the  like.  Fe- 
bruary 19. 

4048.  G.  von  Breymann-Schwertenberg.  Improved 
portable  solid  structures  or  blocks  for  building  purposes. 
Complete  Specification.     February  25. 

4491.  J.  F.  de  Navarro.  Improvements  in  apparatus 
relating  to  the  burning  of  materials  used  in  the  manufa.ctare 
of  cement,  hydraulic  limes,  and  similar  substances,  and  for 
obtaining  waste  products  therefrom.  Complete  Specifi- 
cation.    March  2. 

4973.  L.  Jones.  Improvements  in  the  manufactare  of 
fire-clay.     March  8. 

Complete  Specification  Accepted. 


1894. 

6H90.  (i.    S.  Cory  and  J.  R.  Casbay 

jiaving  for  roads  and  stn-  is.     March  'I. 


Improvements  ia 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

3491.  .1.    B.   Torres.     Improvements   in   extracting   goJiI 
and  silver  from  ores,  and  the  like.      February  18. 

3492.  J.  I>-  Tones.     Improvements  in  extracting  gold 

and  -iUrr  from  ores,  and  the  like,     February  IH. 

3499.  F.  '1-  Frey.     An   improved   manufacture  of  goM 

foil  for  us,-  in  dentistry.  Complete  Specification. 
February  18. 

8879.  J.    I'>.  Tori's.     Improvements   in   and  cam. 

with    the    reduction    and    extracting     of    golil,    silver,    and 

precious  mettfk-  from  or.-   ami  the  Like.     February  2:1. 

:.  F.  W.  Scott,  Jan.  A  method  of  and  apparntiiK 
for  the  preparation  of  zinc  Cor  u-e  in  the  precipitation  or 
recovery  of  gold  by  cyanide  of  potassium.      February  23. 

8984.  J.  Mactear.     Improvements   in  the  obiaiument  of 
precious  metals.    February  23. 
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8959.  II.  II.  Lake  From  I'-  Manhes,  France.  An 
improved  process  of  desulpbaration  <>f  castings  and  alloys 
of  nickel  and  cobalt.     February  '_':i. 

4(ioi.  -I.  Mactear.  Improvements  in  tbe  extraction  of 
precious  metals  from  tbeir  ores  or  from  compounds 
containing  the  same.     February  25. 

1027.11.  E.  Newton.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  A  process  of  and  means  for 
protecting  iron,  steel,  and  the  like  materials  from  rust. 
February  25. 

1595.  A.  <le  C.  Scott.  Improved  process  and  apparatus 
for  treating  ores  or  liquors  containing  gold  or  silver,  or 
both.     March  4. 

4808.  J.  Armstrong.  Method  of  abstracting  gold  and 
silver  from  the  matrix  or  ores  in  which  they  are  found, 
ami  apparatus  therefor.     March  7. 

4817.  B.  H.  Thwaite  and  T.  J.  Denny.  Improvements 
in  solvent  methods  of  extracting  gold  and  silver  from 
auriferous  and  argentiferous  ores,  and  in  plant  therefor. 
March  7. 

5000.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  reduction  and  extraction  of  metals  from  their 
oxides  and  other  compounds,  and  forming  of  alloys  there- 
from.    March  9. 

5201.  J.  B.  Torres.  Improvements  in  extracting  and 
reducing  metals  from  ores  and  other  metallic  compound> 
.and  the  like.     March  12. 

5295.  R.  C.  Smith  and  A.  B.  Brown.  Improvements  in 
making  chilled  castings.     March  13. 

5512.  H.  Potter. — From  C.  Dormoy,  France.  An 
improved  composition  for  aTiti-friction  metal.     March  15. 

5513.  L.  Rousseau.  Improvements  in  furnaces  for 
smelting  metals.     March  15. 

5539.  H.  Potter. — From  C.  Dormoy,  France.  An 
improved  composition  for  anti-friction  metal.     March  15. 

Complete  Specifications  Accepted. 
1894. 

6713.  E.  Bonehill.  Improvements  in  and  apparatus  for, 
or  connected  with,  puddling  raw,  cast,  or  pig  iron.  Fe- 
bruary 27. 

8184.  J.  S.  Mac  Arthur.  Improvements  in  precipitating 
precious  metals  from  cyanide  or  similar  solutions.    March  6. 

8401.  H.  Ramage.  Improvements  in  or  connected  with 
the  preparation  or  coating  of  aluminium  surfaces,  and  in 
alloys  or  metallic  mixtures  therefor,  and  for  soldering. 
March  13. 

87 1!'.  J.  Brock  and  J.  F.Allen.  Improvements  in  the 
manufacture  and  production  of  alloys  of  copper  and  man- 
ganese.    February  27. 

24,278.    C.    D.   Abel.  —  From   Electricitats-Gesellschaft 
Gelnhausen  mit  beschrankter  Haftung.     Method  and  appa- 
ratus for  the  production  of  metals  and  other  fusible  materials 
.in  pulverulent  form.     February  27. 

1895. 
469.  B.  Moebius.     Improvements  in  method  of  and  appa- 
ratus for  separating  metals.     February  27. 
1889.  S.  Taylor.     See  Class  I. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

3625.  C.  Oppermann  and  E.  Bailey.  An  improved 
process  for  coating  or  plating  metals  with  aluminium  or 
aluminium  alloys  by  electrolysis.     February  19. 

3791.  H.  Boas.  Improved  process  for  the  manufacture 
of  glass  mirrors  or  metallic  surfaces  by  metallic  deposition. 
February  21. 


i.  J.     li.     loins.       Improvements    in    electric    and 
galvanic  batteries  and  accumulators.     February  22. 

ll.'il.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Improvements  in  apparatus  for 
use  in  electro-deposition.      February  2G. 

4245.  G.  Laura.  Improvements  in  electrical  galvanic 
batteries.     Complete  Specification.     February  27. 

1610.  W.  A.  Boese.  Improvements  in  or  relating  to 
secondary  batteries  or  electric  accumulators.  Complete 
Specification.     March  4. 

1660.  A.  Iliorns.  Improvements  relating  to  the  electro- 
deposition  of  iron  on  copper  or  other  metallic  surfaces. 
March  5. 

1939.  E.  Andreoli.  Indirect  electrolysis.  Complete 
Specification.     March  8. 

Complete  Specifications  Accepted. 

1893. 

22,053.  V.  C.  Doubleday. — From  M.  Sussmann.  Im- 
provements in  or  connected  with  so-called  dry  electrolytes 
for  secondary  batteries.     February  27. 

1894. 

6497.  E.  Hermite,  ¥..  J.  Paterson,  and  C.  F.  Cooper. 
Improvements  in  apparatus  for  electrolysing  chloride 
solutions  employed  for  disinfecting.     March  20. 

6975.  A.  J.  Smith  and  H.  J.  Wright.  Improvements 
relating  to  the  manufacture  of  plates  or  electrodes  for 
electric  accumulators  or  secondary  batteries,  and  to 
machinery  or  apparatus  therefor.     March  13. 

7801.  C.  Kellner.  Improvements  in  or  relating  to 
electrolytical  apparatus.     February  27. 

7994.  E.  de  Pass. — From  H.  Thofehrn.  An  improved 
electrolytic  trough  or  cell.     February  27. 

8350.  H.  H.  Leigh.— From  Vohwinkel.  Improvements 
iu  electric  batteries.     March  20. 

8480.  T.  H.  Rushton.  Improvements  in  and  relating  to 
galvanic  batteries.     March  6. 

8972.  F.  Griffin.  Improvements  in  or  relating  to 
secondary  batteries.     March  20. 

21,323.  W.  P.  Thompson.— From  C.  L.  Coffin.  Im- 
provements in  apparatus  for  welding  electrically.     March  6. 

1895. 
563.    I.  Klein.     Process  for  compressing    and  moulding 
electrolytically  obtained  metallic  precipitates.     February  27. 

1446.  C.  B.  Schoenmehl  and  C.  M.  Piatt.  Improvements 
in  galvanic  batteries.     March  20. 

3183.  L.  Waeker.  Process  for  the  production  of  con- 
centrated sulphuric  acid  by  means  of  electrolysis.    March  20. 


XII.— FATS,  OILS,   and  SOAP  MANUFACTURE. 

Applications. 

3466.  J.  T.  A.  Walker.  An  improved  detergent  or 
washing  powder.     February  18. 

3615.  E.  Fahrig.  Process  of  extracting  fat  from  wool 
and  other  fibrous  materials.  Complete  Specification. 
February  19. 

4222.  D.  W.  Nightingale  and  H.  H.  Perkes.  Improve- 
ments in  the  manufacture  of  dry  soap.     February  27. 

5197.  J.  H.  Filbert.  Apparatus  for  deodorising  fats  and 
oils.     Complete  Specification.     March  12. 

5226.  A.  J.  Boult. — From  G.  W.  Washburn,  United 
States.  Improvements  in  or  relating  to  the  treatment  of 
cotton  seed.     Complete  Specification.     March  12. 

5301.  J.  S.  Taylor  and  C.  Davies.  Improvements  in  the 
manufacture  of  soap.     March  13. 
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Complete  Specification  Accepted. 
1894. 

8022.  J.  H.  Iredale  and  J.  W.  W.  Huddleston.      Improve- 
ments  in  soap.     February  27. 


XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

4409.  J.  Altschul.  The  manufacture  and  production  of 
new  india-rubber  substitutes.     March  1. 

4594.  A.  G.  Green.  Improvements  in  the  manufacture 
or  production  of  solutions  of  aniline  colours,  and  the 
employment  of  the  same  for  colouring  paints  or  varnishes, 
india-rubber,  and  for  other  like  purposes.     March  4. 

4882.  V.  J.  Kuess.     See  Class  I. 

5254.  A.  Imschenetzky.  Manufacture  of  fireproof  and 
insulating  compounds.     March  12. 

Complete  Specifications  Accepted. 

1894. 

4505.  J.  S.  Macarthur.  New  or  improved  composition 
for  varnishing  or  polishing.     March  6. 

5414.  A.  R.  von  Pischof.  An  improved  process  for 
manufacturing  a  plastic  substance.     March  20. 

24,199.  J.  A.  Fisher.     See  Class  I. 

1895. 

1372.  D.  Marcus.  An  improved  material  for  lacquering 
surfaces.     March  20. 

2636.  R.  Alberti.  An  improved  paint,  specially 
applicable  as  a  substitute  for  white  lead,  zinc  white, 
and  the  like,  and  process  of  manufacturing  the  same. 
March  20. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZF. 

Application. 

51  OS.  A.  Pickstonc  and  C.  Pickstonc.  An  improved 
mixture  for  use  in  combination  with  sizing  and  finishing 
compounds  or  dressings  for  application  to  yarns,  warps, 
and  woven  fabrics.     March  1 1 . 

Complete  Specifications  Accepted. 
1894. 

24,785.  <).  Finsen.  The  preparation  of  anew  product 
from  blood.     .March   13. 

1895. 
615.  (i.  Seeligmann.     A  new  or  improved  method  and 
apparatus  for  testing  the  adhesiveness  of  glut;  and  such 
like.     March  13. 


XV.— AGRICULTURE  and   MANURES,  Ere. 
Application. 

4893.  s.  Mikovinri.     Improvements  in  the  manufacture 

of  artificial  manure.     March  7. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

ApPLIC  VrioN. 

4803.  J.  Soltan.    An  improved  process  for  removing" the 

gum    or  glutinous    matter    from    textile    fibres.     ( 'ompletc 
Specification.     March  6. 

Complete  Specification  Accepted. 

1894. 

1953.   E.  Shaw.     Improved   apparatus   for  boiling  sugar 
and  glucose,  either  separately  or  mixed.     March  6. 


XVII.— BREWING,  WINES,  SPIRITS,  Ere. 

Applications. 

3480.  A.  Ravinet.  Improvements  in  apparatus  or 
machinery  for  the  manufacture  or  production  of  malt. 
February  18. 

3640.  R.  Cunliffe  and  E.  W.  Adamson.^"  Improvements 
in  machines  for  drying  brewers'  refuse  and  other  s  ubstances 
and  materials.     February  20. 

3956.  F.  Calmant.  Purifying  and  ageing  brandies, 
cognac,  whisky,  and  gin,  and  in  apparatus^therefor.  Com- 
plele  Specification.    February  23. 

4598.  H.  H.  Lake.— From  J.  Effront,  Belgium.'  Im- 
provements in  and  relating  to  the  production  of  yeast. 
March  4. 

4627.  A.  Fraser.  Improvements  in  or  relating  to  the 
manufacture  of  oat  malt  stout,  that  is  to  say,  porter. 
Complete  Specification.     March  5. 

4741.  L.  Egyedi,  J.  Weiss,  J.  Popelka,  and  A.  Mlady. 
Improvements  in  and  connected  with  the  treatment  of 
brewers'  grains  and  similar  materials.  Complete  Specifica- 
tion.    March  6. 

5329.  F.  Colley.  Improvements  in  or  connected  with 
the  manufacture  of  malt,  and  in  malt  houses  for  treating 
same.     March  13. 

Complete  Specifications  Accepted. 
1894. 

8212.  F.  W.  M.  Karsten. — From  E.  Kasten.  Improved 
means  or  method  of  treating  barley  and  other  grain  for  its 
conversion  to  malt  for  brewing,  distilling,  or  other  purpose, 
and  in  the  construction  of  apparatus  connected  therewith. 
March  13. 

1895. 
803.   ('•.  Morris   and  II.   L.  Wethered.     Improvements   in 
stills  or  apparatus  for  distilling   spirits   and  other  liquids 
March  6. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

3513.  K.  Markham.  An  improved  process  of  preserving 
eggs.     February  18. 

1489.  A.  Dubuisson.  Improvements  in  the  manufacture 
of  margarines  and  natural  butters  and  apparatus  therefor, 
March  2. 

1386.   W.    H.   Th.-w    and   J.     II      Hooker.      An    improved 

preparation  of  peptooised  milk  and  cocoa.     March  7.  •     ^ 

5122.  A.  .1.  Moult,     from  A.   Delcroir,  Belgium.7*  New 

or  improved  preparation  <>f  coffee.     Complete  Specification. 

March  1 1 . 
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5124.  J.  Steiskal. 
manufacturing  tame. 

.    f[   Powers. 


Improved  animal  food  and  method  of 
March  11. 
A  new  food.     March  12. 


B. — Sanitary  Chemistry. 

1514.  T*.  Boisserand.  Improvements  in  sterilising  and 
pmrifyiug  liquids.     March  2. 

4799.  J.  E.  Campbell.     See  Class  II. 

5257.  S.  I'itt. — From  The  Drainage  Construction  Co., 
United  States.  Improvements  in  the  treatment  of  sewage 
and  in  apparatus  therefor.  Complete  Specification.  March  12. 

C. — Disinfectants. 

Improved  disinfecting  materials. 


5258.  J.  B.  McArthnr. 
March  12. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1894. 

8744.  F.  Goracci  and  A.  Anselmi.  A  new  or  improved 
compound  for  use  as  an  ingredient  for  soup  or  other  food, 
and  method  of  manufacturing  the  same.     -March  27. 

10,10,"/.  A.  Bernstein.  Improvements  in  the  production 
of  a  peptonised  alcoholic  beverage  from  milk.     March  13. 

25,123.  W.  P.  Thompson.— From  G.  B.  E.  von  Poseh- 
irjgei-.  An  improved  process  and  apparatus  for  preparing 
or  producing  a  fodder  material.     February  27. 

B. — Sanitary  Chemistry. 
1895. 

370.  A.  Hanlon.  An  apparatus  for  the  destruction  by 
iturning  of  tbe  germs  of  disease  contained  in  sewer  gas. 
March  13. 


XIX.— PAPEB,  PASTEBOABD,  Etc. 

Applications. 

3502.  W.  Wells  and  S.  Murgatroyd.  Improvements  in 
1he  process  of  and  apparatus  for  rendering  paper  and 
fabrics  antiseptic,  waterproof,  and  airproof.     February  18. 

4108.  J.  Tait.  Improvements  in  bleaching  paper  pulp. 
February  26. 

4573.  G.  R.  Ilildyard.  Improvements  in  the  process  of 
and  apparatus  for  producing  printed  designs  upon  paper  or 
other  surfaces.     March  4. 

5450.  W.  K.  Greenway.     See  Class  VII. 

Complete  Specifications  Accepted. 
1894. 


Improvements  in  or  relating  to  the 
March  13. 


8766.  J.  P.  Cornett. 
manufacture  of  paper. 

24,614.  G.  K.  Littlefield.  Improvements  relating  to  the 
moulding  of  articles  from  vegetable  fibrous  material. 
March  13. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTBACTS. 

Applications. 

3930.  II.  E.  Newton. — From  Tl:e  Farbenfabrikeu  vormals 
I".  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  chemical  compounds.     February  23. 

4866.  J.  I\  Duke.  Improvements  in  the  manufacture  of 
liquid  extracts  of  coffee  or  other  substances  and  in  apparatus 
for  the  purpose.     March  7. 

5135.  II.  E.  Newton. — From  The  Farb.  vorm.  F.  Bay.-r 
and  Co.,  Germany.  The  manufacture  or  production  of  a 
sweet  compound  and  of  certain  intermediate  products 
therefor.     March  11. 

.V-'").').  ( ).  Porsch.  Improvements  in  processes  of  and 
apparatus  for  making  pure  aceton.     March  12. 

Complete  Specification  Accepted. 

1895. 

1254.  .1.  Y.  Johnson. — From  F\  von  Heyden.  The 
manufacture  and  production  of  mono-   and  di-phenetidin- 

eitrie  acids.     February  27. 


XXL— PHOTOGRAPHIC  MATEEIALS  and 
PROCESSES. 

Applications. 

3613.  B.  J.  Edwards.  Improvements  in  colour  photo- 
graphs and  apparatus  for  producing  and  viewing  the  same. 
February  19. 

4276.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.  Improvements  in  the 
manufacture  of  photographic  printing  plates.     March  6. 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 


Applications. 


3867.  A.    Viebig.       Improvements 


in    safety    matches. 
Complete  Specification.     February  22. 

4769.  A.  Luck  and  A.  H.  Durnford.  Improvements  in 
the  manufacture  of  nitrocellulose  and  compounds  thereof. 
March  6. 

5235.  J.  Graham.  Improvements  in  pyrotechnic  com- 
pounds.    Complete  Specification.     March  12. 

5386.  G.  W.  Thomas.  Improvements  in  matches,  fusees, 
and  the  like.     Complete  Specification.     March  14. 

Complete  Specification  Accepted. 


1755.     F.     J. 
January  30. 


Smith. 


1894. 
Improvements     in     detonators. 
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NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 

Council  whose  names  are  placed  in  italics  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  fortli- 
condiig  Annual  General  Meeting. 

Mr.  Thus.  Tyrer  has  been  Dominated  to  the  office  <>t' 
President  ;  and  Prof.  T.  E.  Thorpe,  F.R.S.,  has  been 
nominated  Vice  Preaidenl  under  Bale  LI. 

Mr.  T.  Fairley,  Mi.  Boyerton   Redwood,  and  sir  li.  E. 

l: U  l'  ,  I    It.s.,  have  been  Dominated  Vice  Presidents 

under  Rule  H  ;  and  Mr.  ('.  (  .  Hutchinson  lias  been 
nominated  an  Ordinary  Member  of  Council  ander  Rule  17, 
in  the  place  of  Mr.  'I'lio-.  Tyrer,  nominated  to  the  ollico 
of  President. 
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Mr.  lviin  Levinstein  lms  been  nominated  an  Ordinary 
Member  of  Council  under  Rule  24,  and  the  Treasurer  and 
Foreign  Secretary  nave  been  nominated  for  re-election  to 
tlun  respective  offices. 

Members  axe  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  IK.  Special  nomination  forms  for 
this  purpose  can  be  obtained  from  the  General  Secretary 
upon  application. 

Extract  from  /title  18  : — "  No  such  nomination  shall  be 
valid  unless  it  he  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 


The  Annual  General  Meeting  will  beheld  in  Leeds  on  the 
17th,  18th,  and  19th  of  July  next.  An  outline  of  the 
programme  appears  below.  Tickets  of  Membership  will  be 
issued  in  time  for  the  meeting,  and  will  form,  as  heretofore, 
vouchers  for  visits  to  works  and  excursions. 


Draft  Programme. 
Wednesday,  July  17th. 

10.30  a.m.— Council  Meeting. 

11  a.m. — Annual  General  Meeting  and  President's 
Address  at  Yorkshire  College. 

1  p.m. — Lunch,  followed  by  inspection  of  College  Build- 
ings. 

3  p.m.  to  6  p.m. — Visits  to  works  in  Leeds  ;  Electric 
Cars;  Adel,  Kirkstall,  and  Roundhay. 

8.30  p.m. — Conversazione. 

Thursday,  July  18th. 

Visits  to  works  in  Leeds,  Bradford,  Halifax,  «ud  district 
(Tetley's  Brewery,  Steel  Works,  Ice  Works,  &c). 

7.30  p.m. — Dinner  at  Queen's  Hotel. 

Friday,  July  19th. 
Excursions  :  — 

1.  Bolton  Abbey,  Grassington,  and  Skipton. 

2.  Harrogate  and  Ripon. 

9  p.m. — Smoking  Concert  given  by  the  Priestley  Club. 

The  above  is  subject  to  modification. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  and  also  those  elected  since  the  last  Annual 
General  Meeting,  who  do  not  pay  subscription  for  1894, 
will  be  required  to  pay  an  entrance  fee  of  one  guinea.  In 
accordance  with  the  same  rule  the  Life  Composition  Fee  will 
be  20/.,  instead  of  15Z.  as  heretofore,  after  the  1st  January 
1895. 


Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  189G.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 


The  prices  will  be  as  follows: — 

To  Members  (see  Kules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  80,  1H9G,  on  a  form  to  be  hereafter 
provided 5s. 

To  Members  (sec  Rules  25  and  27)  who  make 
later  application  ;  Libraries,  Corporation-, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  rsee  Bale  30) 10.v. 

To  Subscribers 12s.  Gd. 

To  others 1 5.v. 


Bankers'  Orders. 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country ; 
and  Members,  who  have  not  already  done  so,  are  invited  To 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  1893  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East 
London  Soap  Work6,  Bow,  E. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSroTtiswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  22nd  MARCH  1895. 


Bardwell,  Fred.  L.,  Mass.  Inst,  of  Technology,  Boston, 
Mass.,  U.S.A.,  Assistant  Professor  of  Chemistry. 

Barrington,  Edw.  C,  18,  Earlsfort  Terrace,  Dublin, 
Merchant. 

Bird,  Wm.  It.,  73,  Albion  Street,  New  Swindon,  Wilts, 
Analytical  Chemist. 

Cochrane,  Jno.,  Spring  Field,  New  Mills,  near  Stockport, 
Printworks  Manager. 

Ekenberg,  Dr.  Martin,  3,  Agnegatan,  Stockholm,  Sweden, 
Technical  Chemist. 

Gray,  E.  B.,  New  Brighton,  Richmond  co.,  New  York, 
U.S.A.,  Oil  Inspector. 

Hesketh,  Everard,  Dartford  Ironworks,  Dartford,  Kent, 
Civil  Engineer. 

Hyde,  Ellis,  Birch  Polygon,  Rusholme,  Manchester, 
Chemist,  B.Sc. 

Kvecht,  Victor,  79,  Murray  Street,  New  York,  U.S.A., 
Dyestuff  Merchant. 

Landin,  Jno.,  40,  Drottninggatan,  Stockholm,  Sweden, 
Public  Analyst. 

Lord,  Alf.  B.,  Atlantic  White  Lead  Works,  Marshall 
Street,  Brooklyn,  N.Y.,  U.S.A.,  Chemist. 

Maxim,  Hudson,  P.O.  Box  2488,  New  York,  U.S.A., 
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Wit.    IJ  sTVCK    CAKKV    IN    Till:    (HUH. 


THE  ESTIMATION  AND  NUMERICAL 

EXPRESSION  OF  COLOUB  IN  TANNING 

MATERIALS. 

BY    O.    w  LTBOa    QB  LI  ,    i    t.O, 

Mbssbs.   Parker  and   Proctei    have  recently  described  (thi* 
Joun  a  I,  Feb.  1896)  methods  for  the  estimation  and  numeri- 
cal i  xpression  of  colour  in  tanning  materials,  but,  bo  far  as 
l  cm  understand   their(paper,  nothing  definite  i^  proposed 
to   be  done    in   t  If   way   of    numerically   expressing   the 
tits. 
The  numerical  expression  of  the  colour  being  the  point 
red,  >t  bat   induced   mc  to  describe  the  method  which  I 
have  used  these  la*t  is  months  with  'n<-  view  of  helping  the 
establishment  of  some  recognised  method. 
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Many  investigators  have  from  time  to  time  proposed 
methods  of  Doting  the  colour  as  well  a^  the  strength  of  the 
tanning  matter.  The  late  Mr.  Norman  Tate  and  myself 
some  ten  \  ears  ago  tried  tanning  hide  ;  the  results,  however, 
u.  n  nut  satisfactory,  and  we  bad  to  continue  to  compare 
samples  by  viewing  them  in  Nessler's  tubes  and  reporting 
our  idea  of  the  colour  by  6uch  terms  as  :  brown,  light 
brown,  dark  brown,  reddish-brown,  yellowish-brown,  darker 
than  sample  sent.  To  these  unsatisfactory  terms  of  expres- 
sion were  to  be  added  such  misfortunes  as  samples  decom- 
posing, sometimes  resulting  iu  the  bottles  bursting,  others 
in  a  mould  forming,  and  possibly  other  changes  not  BO 
apparent ;  so  that  when  a  sample  had  to  be  compared  with 
one  sent  some  months  previously  we  were  not  always  in  a 
position  to  do  so. 

I  tried  to  arrive  at  an  arbitrary  figure  to  express  the 
degree  of  colour  by  using  a  solution  of  Bismarck  brown,  and 
noting  the  number  of  c.c.  required  to  match  a  solution  of 
the  sample,  but  while  excellent  matches  of  depth  and  shade 
of  colour  were  possible,  yet  in  other  samples  the  shade  was 
unsatisfactory.  About  18  months  ago,  after  considering 
the  various  apparatus  and  modes  of  measuring  colour,  I 
concluded  that  Loviboud's  tintometer  was  the  only  instru- 
ment that  would  universally  recommend  itself,  as  not  only 
the  depth  of  colour  could  be  recorded,  but  also  the  relative 
proportion  of  the  three  primary  colours  :  red,  yellow,  and 
blue. 

The  next  point  to  be  decided  was  what  strength  of 
solution  and  thickness  of  cell  would  be  most  suitable. 
Mr.  Lovibond  very  kindly  sent  me  all  the  various-sized 
cells  and  standard  glasses  (numbering  about  450)  to  make 
a  selection  from. 

The  method  -which  I  finally  decided  to  follow,  consists  in 
weighing  off  5  grms.  of  the  extract,  dissolving  in,  and 
making  up  to  500  c.c.  with  water  at  40°  C.  (The  difference 
in  volume  between  15°  and  40°  C.  is  about  3-0  c.c.  for 
500  c.c.)  Most  extracts  dissolve  to  a  clear  solution  when 
treated  at  this  temperature,  and  even  allowing  them  to 
become  cold  does  not  cause  sufficient  muddiness  to  interfere 
with  the  measurements.  A  ^-inch  vulcanite  cell  is  dow 
filled  with  the  solution  and  placed  on  one  side  of  the 
binocular  instrument,  observing  the  necessary  precautions 
to  ensure  equal  illumination  of  the  two  openings ;  the 
colour  is  now  matched  with  the  standard  glasses.  In  such 
extracts  as  oak  and  sumach  this  can  generally  be  done  with 
yellow  and  red,  occasionally  the  introduction  of  a  small 
fraction  of  blue  is  neccss  iry  to  counteract  slight  muddiness. 
The  figures  attached  to  the  glasses  I  have  called  degrees 
or  tenths  of  a  degree ;  thus  a  solution  of  extract  made  as 
directed,  which  required  glasses  amounting  to  10-2  yellow 
and  2-6  red,  I  record  as  10*2°  yellow  and  2-6°  red.  Total 
colour  12  •  8°.  I  then  find  the  ratio  existing  between  these 
two,  and  also  record  and  report  thus : — 1  part  of  red  to 
3-923  parts  of  yellow. 

Messrs.  Parker  and  Procter,  in  preparing  their  solution 
for  examination,  dissolve  the  extract  in  boiling  water,  cool, 
and  filter.  This,  in  my  opinion,  is  undesirable  and  in  many- 
cases  unnecessary.  It  has  the  advantage  of  giviDg  a  bright 
and  clear  solution,  but  the  colour  under  such  treatment  is 
sometimes  altered. 

When  I  first  thought  of  using  Lovibond's  tintometer,  I 
intended  to  tan  hide  and  note  the  colour,  hence  my  choice 
for  a  binocular  instrument ;  but  after  considering  my  past 
experience  in  this  direction  I  concluded  that  it  would  not  so 
much  represent  the  correct  colour  of  two  samples,  but  the 
skill  of  the  operator  in  manipulating  the  hide  and  tanning 
material.  This,  I  think,  is  borne  out  by  Messrs.  Parker 
and  Procter's  investigations,  and  would  probably  lead  to 
analysts  reporting  very  differently  on  samples,  while  an 
examination  of  a  plain  aqueous  solution  of  the  tanning 
material,  although  haviDg  some  disadvantages,  would  be 
simply  performed  and  more  readily  numerically  expressed. 

Discvssiox. 

Dr.  Gordon  Pakkbb  remarked  that  recently,  in  con- 
junction with  Mr.  Procter,  he  had  read  before  the  York- 
shire Section  of  the  Society  a  paper  in  which  it  was 
proposed  to  use  a  similar  method  to  that  which  Mr.  Gray 
had  just  explained.     He  noticed  that  whereas  they  used 


boiling  water  for  dissolving  the  tanning  extract,  Mr.  Gray 
used  water  at  40  ;  he  himself  felt  more  inclined  to  use 
boiling  water,  for  the  simple  reason  that  everything  was 
dissolved  thereby  that  would  dissolve,  whereas  with  water 
at  In  such  accurate  results  would  not  be  obtained.  Jn 
tanning  extracts,  as  a  rule,  there  was  a  good  deal  of  diffi- 
cultly soluble  colouring  matter,  which,  with  a  large  quantity 
of  water,  was  finally  dissolved  in  the  tan-pits,  so  that  it  was 
taken  up  by  the  leather,  and  therefore  it  was  better  to 
measure  all  the  colouring  matter  in  an  extract  than  to  find 
how  much  would  dissolve  at  40°.  He  wished  to  ask. 
Mr.  Gray  why  he  used  5  grins,  of  an  extract  irrespective  of 
its  strength,  instead  of  making  a  solution  containing  exactly 
h  per  cent,  of  tanning  material. 

Dr.  IlntTKR  asked  Mr.  Gray  what  he  meant  by  degrees 
of  colour,  such  as  10  degrees  of  yellow  and  2\  degrees  of 
red.  He  also  wished  to  know  to  what  fraction  of  its  value 
the  result  could  be  obtained  accurate  with  the  same  solution, 
simply  on  the  repetition  of  the  determination.  He  would 
recommend  Vierordt's  method  of  quantitative  spectrum 
analysis.  He  thought  it  would  be  more  satisfactory  to  know 
that  a  particular  solution  had  absorbed  such  a  percentage 
of  the  red,  yellow,  or  green,  and  the  results  would  be  more- 
scientific  than  those  arbitrary  degrees. 

Mr.  Gray,  in  reply,  said  that  most  of  the  extracts  that 
had  passed  through  his  hands  dissolved  completely  at  40 ' 
without  leaving  any  insoluble  colouring  matter ;  whereas 
in  boiling  water  a  large  amount  of  material  was 
re-precipitated,  and  this  carried  a  considerable  quantity 
of  the  colour  with  it,  so  that  the  total  colour  was  not 
recorded.  He  did  not  think  it  mattered  largely  whether 
one  used  5  grms.  to  the  half  litre,  or  whether  one  used  a 
i  per  cent,  solution ;  but  it  should  certainly  be  decided 
which  actually  was  better,  so  that  analysts  might  all  use 
the  same.  Dr.  Hurter  had  asked  why  lie  attached  a 
particular  figure  to  the  glass.  The  measure  was  perfectly 
arbitrary,  the  glass  was  a  particular  shade,  and  one  had1 
been  taken  as  the  unit ;  but  if  analysts  would  agree  all  to 
use  the  same  method,  then  strictly  comparative  results  were 
obtainable.  Of  course,  if  one  person  used  a  |-iu.  cell,  and 
termed  his  glasses  degrees,  and  another  a  1-in.  cell,  then 
the  glasses  would  not  represent  degrees  on  the  same  scale 
as  before. 


■ — vexecmuooes^ 


THE  SEMET-SOLVAY  COKE  OVEN. 

BT    JOHN    H.    DARBY. 

The  annual  production  of  coke  in  the  United  KiDgdom  is 
probably  over  10,000,000  tons,  representing  at  least 
14,300,000  tons  of  coal,  as  shown  by  the  anDual  make  of 
pig-iron  taken  from  the  returns  of  the  British  Iron  Trade 
Association.  In  making  this  statement  I  do  not  include 
coal  that  is  carbonised  in  gasworks,  but  only-  coal  which  is 
carbonised  for  the  purpose  of  making  a  hard  metallurgical 
coke.  If  the  products  were  recovered  from  the  amount  of 
coal  named,  consisting  of  tar,  ammoDia,  and  light  oils,  also 
taking  into  consideration  the  value  of  the  coke  wasted,  as 
shown  hereafter,  there  would  be  a  net  gain  to  the  country 
of  about  3,550,000/.  per  annum. 

The  annual  production  of  ammonia  as  sulphate  would  be 
from  this  source  alone  over  200,000  tons,  having  a  present 
net  value  of  about  1,625,000/  ,  and  consuming  in  its  manu- 
facture about  200,000  tons  of  sulphuric  acid.  This  large 
amount  of  sulphate  would  no  doubt  take  the  place  of  a 
similar  quantity  of  nitrate  of  soda,  now  imported  for  agri- 
cultural purposes,  and  in  addition  the  trade  and  labour 
required  to  make  the  sulphate  would  be  confined  to  this, 
country. 

It  is"  of  the  utmost  importance  that  coke  for  use  in  high 
modern  blast  furnaces,  where  the  driving  is  rapid  and  the 
temperature  of  the  incoming  blast  up  to  1,000°  C,  should 
be  first-rate  for  hardness  and  density.     Up  to  quite  recently 
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blast-furnace  engineers  have  insisted  on  using  coke  which 
has  been  made  in  beehive  ovens  or  their  equivalent,  and 
■watered  or  quenched  before  the  coke  was  drawn  from  the 
oven.  In  this  way,  and  using  first-rate  coking  coal,  a 
splendid  coke  is  obtained  with  a  silvery  metallic  lustre. 
In  the  beehive  class  of  ovens,  as  is  well  known,  the  fuel  to 
be  coked  is  charged  into  a  fireclay  chamber  resembling  a 
beehive  in  shape,  or  some  other  convenient  form.  The 
fuel  is  ignited  by  the  hot  brickwork,  rendered  so  by  pre- 
ceding charges,  and  air  is  admitted  above  the  layer  of  fuel 
when  combustion  takes  place,  destroying  all  the  by-products 
of  value  in  the  gases  and  burning  a  large  proportion  of  the 
coke  itself,  a  thick  layer  of  ash  on  the  top  of  each  batch 
•when  drawn  clearly  pointing  to  the  waste.  In  this  way  a 
loss  of  10 — 15  per  cent,  of  the  coke  is  incurred,  amounting 
on  the  tonnage  given  to  about  1,100,000  tons  of  coke  per 
annum. 

It  has  long  been  felt  that  if  coal  could  be  coked  in  a 
closed  retort,  and  the  same  quality  of  coke  obtained  as  was 
the  case  with  the  old  beehive  type  of  ovens,  then  there 
would  be  an  opportunity  of  getting  something  like  a 
theoretical  yield  of  coke  from  the  coal,  and  a  considerable 
return  in  by-products  from  the  gases. 

Various  types  of  ovens  have  been  brought  out  from  time 
to  time,  such  as  the  Otto-Hoffmann,  Simon-Carves,  &c, 
but  the  English  ironmaster  has  not  adopted  them.  Owing, 
however,  to  the  extreme  depression  in  the  iron  trade  at  the 
present  time,  and  to  the  fact  that  Belgium  and  Germany- 
are  successfully  competing  for  the  iron  trade  formerly 
monopolised  by  the  United  Kingdom,  it  became  necessary 


to  inquire  how  they  were  able  to  do  it,  and  foremost 
amongst  the  reasons  is  the  fact  that  Height  m  and  Germany 
almost  exclusively  use  coke  manufactured  in  retort  ovens 
with  recovery  of  by-products,  which  gives  them  in  the 
manufacture  of  iron  an  advantage  of  4s.  to  5s.  per  ton  over 
their  English  competitors. 

The  Semet-Solvay  ovens  which  I  wish  to  bring  before 
your  notice  are  at  work  on  the  Continent  in  many  places. 
In  England  at  Messrs.  Brunner,  Mond,  and  Co.'s  and  the 
Brymbo  Steel  Co.'s  works.  The  latter  plant  I  designed  and 
erected  myself  for  the  production  of  hard  blast-furnace 
coke,  after  a  careful  examination  of  all  the  well-known 
systems  of  coke-making,  my  endeavour  being  to  adopt  the 
system  that  offered  the  greatest  all-round  advantages  to  the 
coke  maker  and  iron  producer.  Now  that  the  ovens  under 
my  control  have  been  at  work  over  a  year,  I  can  say  that 
my  anticipations  have  been  entirely  borne  out.  The  ovens 
are  generally  erected  in  batteries  of  25  each.  They  are 
narrow  chambers  about  10  metres  long,  1  •  7  metres  high, 
and  vary  in  width  from  350  mm.  to  nearly  500  mm.  The 
chambers  are  built  in  a  mass  of  brickwork  with  supporting 
walls  between  each  oven  covered  by  arches,  and  well 
protected  to  prevent  radiation.  The  chambers  so  made  are 
left  intact  as  the  skeleton  of  the  ovens,  and  are  filled  in  on 
each  side  of  each  supporting  wall  by  channel  bricks  con- 
taining the  heating  flues.  These  channel  bricks  are  rebated 
one  into  another  so  as  to  break  the  joints,  and  as  they  have 
only  their  own  weight  to  support,  there  is  no  fear  of 
cracking  or  bulging  when  they  are  highly  heated,  and  when 
the  process  of  coking  is  proceeding.     (See  diagram.) 
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The  width  of  the  ovens  is  variable,  determined  by  the 
quality  of  coal  to  be  treated.  Asa  general  rule,  rich  coals 
with  a  high  percentage  of  volatile  matter  should  be  treated 
in  wider  ovens,  lean  coals  with  a  small  percentage  of 
volatile  matter  should  be  treated  in  narrow  ovens.  The 
fuel  to  be  coked  is  charged  into  each  oven  through  three 
openings  in  the  top  and  tli<-  gases  are  drawn  away  through 
a  fourth  opening  into  the  hydraulic  main.  The  openings 
are  closed  by  lids  when  the  coking  operation  is  proceeding. 
(See  diagram.) 

After  the  process  of  coking  has  been  completed  (which 
usually  occupies  about  22  hours  for  a  4-ton  charge  of  fuel) 
the  doors  at  each  end  of  tin;  oven  are  raised  and  the  coke 
i-  pushed  out  on  to  the  hearth  by  niean^  of  a  ran..  The 
coke  usually  corneK  out  in  a  solid  block,  which  stands  up  as 
a  core  the  exact  shape  of  tin;  inside  of  the  oven.  This  is 
beautifully  bright  and  contains  more  than  the  theoretical 
weight  of  fixed  carbon  in  die  coal,  probably  owing  to  the 
partial  decomposition  of  the  gases  in  their  passage  through 
the  heated  coke  and  ■>  depo.it  of  pure  hard  carbon  which 
takes  place. 

tO  the  time  the  e/,|.e  is  w&ti  red    it  \-  bright  and  silvery 
in   appearance,  but    alter    watering  outside    the    o\en    it    be 
omewhat  dull,  and  on  this  "round  has  been  objected 

to  by  rnetallurgi-t-.     It  is,  however,  bard  and  dense,  and  will 
produce  a  ton  of  pig  iron  with  rather  lesi   consumption  of 

coke  than  the  old-fashioned  silwry  beehive  ci 


I  can  give  two  instances  of  blast  furnaces  working  on 
Semet-Solvay  coke,  not  comparative  in  any  way,  but  simply 
to  show  what  two  furnaces  working  with  a  very  different 
class  of  material  can  do  when  they  are  fed  with  Semet- 
Solvay  coke  :  — 


No. 

Ore  used  Per  Ton 
Pig. 

Limestone  IVr 
Ton  Pig. 

Coke,  dry,  used 
Per  Ten  Pig. 

Cwts. 

1  :it;-.W 

2  460 

1 

Cwts. 
7*80 

13-32 

Cwts. 
16-70 

20-34, 

In  one  case  which  came  under  my  notice,  Durham  coal 
containing    2.'i:i  per   cent,  of   volatile    matter  yielded    80"5 

per  cent,  of  dry  coke.    This  would  seem  a  greater  yield  of 

coke  than    the  coal    was  capable   of   giving,  but    the  weights 
were    accurately  taken,  and    I    can  only  attribute    this   largo 

yield  to  the  deposited  carbon  previously  spoken  of. 

Beehive  coke  ovens  usually  produce  about  C  to  7  tons  of 
coke  per  week  .'!2.r>  to  :!.">0  tons  per  annum  ;  the  Semet- 
Solvay  oven  produces  from  1,300  to  1,400  tons  per  annum, 

and  B  production  Of  as  much  as  I  ,  I  to  Ions  has  been  obtained 

at  Drocourt. 

I  attribute  the  great  speed  of  coking,  large  yield  of  coke- 

and  by  products,  and  ease  with  which  repairs  can  he  made: 
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(l)t<>  the  considerable  mass  of  the  supporting  walls;  (2) 
to  the  thin  sides  of  the  channel  bricks  in  the  heating  flues 
on  the  Bide  Dearest  to  the  oven;  (:s)  to  the  adoption  of 
horizontal  sidelines  j  (1)  to  the  arrangement  of  heating 
Hues  on  each  side  of  one  supporting  wall  ;  (.r»)  to  the  fact 
that  the  coking  process  is  carried  on  in  closed  retorts,  so 
designed  that  leakage  is  reduced  to  a  minimum,  and  iu  this 
way  the  by-products,  ammonia,  tar,  light  oils,  &c,  are  not 
lost  hut  are  carried  forward  into  the  escaping  tras  and  fully 
recovered  in  the  by-product  apparatus  ;  the  yield  of  coke 
is  also  at  its  maximum  ;  (6)  to  the  facility  for  changing  all 
parts  of  the  ovens  subject  to  wear  and  tear  without  dis- 
turbing the  supporting  walls  or  main  structure  of  the  oven. 

In  most  types  of  retort  ovens  the  heating  flues,  which  may 
he  either  vertical  or  horizontal,  arc  built  in  the  main  or 
supporting  wall  of  the  ovens  ;  therefore  if  any  repairs  are 
required  the  whole  structure  has  to  be  taken  down  in  order 
to  make  such  repairs.  By  the  construction  of  the  Semet- 
Solvay  ovens  this  is  avoided,  and  the  channel  bricks  can  be 
taken  out  without  disturbing  the  main  structure  of  the  oven. 

As  the  heating  flues  are  arranged  they  only  carry  their  own 
weight,  and  therefore  the  side  walls  are  made  thin,  through 
which  the  heat  is  conducted  for  coking  the  coal.  2\  ins.  is 
the  usual  thickness.  By  increasing  the  thickness  \  in.  30  per 
cent,  less  heat  is  conducted  in  a  unit  of  time. 

After  the  gas  has  been  deprived  of  the  by-products  it  is 
conducted  back  to  the  ovens  and  distributed  into  the 
channel  flues,  where  it  is  burned  with  heated  air.  There  are 
three  side  flues  to  each  oven  ;  gas  and  heated  air  enter  the 
top  flue  on  the  ram  side  of  the  ovens,  passing  the  whole 
length  of  the  oven,  where  the  products  of  combustion  turn 
down ;  then  meeting  a  second  supply  of  gas  and  heated  air 
the  current  is  reversed  towards  the  back  of  the  oven,  where 
it  again  descends  and  travels  towards  the  front,  where  the 
waste  gases  from  each  side  of  the  oven  unite  and  pass  in  one 
common  flue  under  the  hearth  of  the  oven  and  into  the 
chimney  flue.  In  this  way  a  uniform  heat  is  maintained 
throughout  the  oven.  The  waste  gases  are  still  highly 
heated,  but  these  can  be  utilised  in  generating  steam  before 
they  are  allowed  to  escape  into  the  chimney.  With  rich 
coal,  and  where  all  the  surplus  gas  is  used  for  generating 
steam  as  well  as  the  waste  heat,  about  1  *25  ibs.  of  water  are 
evaporated  per  lb,  of  coke  made.  Sufficient  steam  is  pro- 
duced for  all  the  requirements  of  the  plant  from  the  waste 
heat,  and  when  coking  fairly  rich  coals  a  large  surplus  of 
gas  is  at  disposal  for  gas  engines,  illuminating  purposes, 
generating  steam,  or  any  other  purpose  for  which  it  may  be 
suitable.     The  oven  gas  has  the  following  composition  :  — 

Per  Cent,  by  Vol. 

Carbonic  acid 3 ■  -27 

„        oxide 7'95 

Oxygen <>•  23 

Hydrogen 52  •  77 

Nitrogen 1  99 

Light  carburet  ted  hydrogen 81*22 

defines 2'57 

By  adopting  the  method  of  construction  I  have  described, 
and  working  the  ovens  so  that  a  very  small  pressure  of  gas 
is  always  kept  on  the  oven  side,  the  admission  of  air  into 
the  ovens  is  prevented,  very  little  gas  is  lost  by  leakage  into 
the  heating  flues,  and  when  working  with  washed  fuel  a  gas 
is  produced  of  about  12  to  14  candle  power,  while  clean  coal 
from  the  same  seam  treated  in  gas  retorts  would  yield  gas 
of  16|  candle  power. 

The  gaseous  products  of  distillation  leave  the  ovens  by 
the  openings  into  the  ascension  pipes  and  pass  thence  into 
the  hydraulic  main,  where  the  gases  from  the  various  ovens 
unite.  The  gas  then  hubbies  through  the  water  and 
liquor  from  one  side  of  the  hydraulic  main  to  the  other, 
past  the  baffle-plate;  the  temperature  is  quickly  reduced, 
preventing  the  deposit  of  hard  tar  in  the  pipes  and  recovery 
apparatus.  Each  oven  can  be  shut  off  by  a  valve  from 
the  hydraulic  main  when  being  charged. 

From  the  hydraulic  main,  the  gas  containing  most  of 
the  tar,  the  ammonia,  and  the  light  oils  passes  through  the 
condensing  apparatus.  It  is  important,  however,  not  to 
cool  the  gas  too  rapidly  or  trouble  will  ensue  by  reason  of 
deposits  of  naphthalene  obstructing  the  pipes  and  recovery 


apparatus  and  necessitating  constant  attention.  If,  how- 
ever, the  j_'as  is  slowly  cooled  this  drawback  is  avoided. 

during  the  cooling  of  the  gas,  portions  of  the  tar  and 
ammonia  liquor  are  condensed  and  run  into  the  receiver, 
where  they  are  separated  by  their  difference  of  specific 
gravity.  The  tar  is  then  pumped  to  the  reservoir  and  the 
liquor  to  the  ammonia-washer,  as  in  the  first  instance  it  i- 
too  weak  for  treatment. 

The  gas  is  drawn  through  the  condensers  by  a  rotary 
exhauster,  such  as  Gwynne's,  and  forced  towards  the 
washers  and  absorbers,  where  the  remaining  ammonia  and 
light  oils  are  extracted.  The  ammonia  liquor  leaving 
the  washer  should  contain  2'2.i  per  cent,  of  ammonia, 
equal  to  9-  -10  oz.  liquor. 

The  yield  of  by-products  from  the  Semet-Solvay  oven 
with  a  fairly  rich  coal  is  about  5  per  cent.=  112  lb.  of 
tar,  1*3  per  cent.  =  30  lb.  of  sulphate  of  ammonia  and 
3  galls,  of  light  oil,  sp.  gr.  0'89,  per  ton  of  coal,  haying 
together  a  net  value  to-day  of  over  6s.  per  ton  of  coke 
made. 

Discussion. 

Mr.  White  said  it  was  certainly  quite  time  that  they 
did  away  with  the  old  beehive  oven  with  its  waste,  as 
pointed  out.  He  desired  to  know  how,  by  adopting  that 
process,  the  percentage  of  sulphur  compared  with  the 
sulphur  from  the  beehive  oven,  and  how  the  haidness  of 
the  coke  was  affected.  For  instance,  in  an  iron-founder's 
cupola  they  required  a  very  hard  coke,  and  free  from 
sulphur.  That  freedom  from  sulphur  was  so  essential  that 
a  large  quantity  of  the  coke  used  in  Lancashire  came  from 
Durham,  with  C>s.  or  7s.  per  ton  railway  carriage.  If  that 
process  limited  the  sulphur,  it  would  be  a  great  im- 
provement. 

Mr.  Saniter  said  there  was  no  question  the  manufacture 
of  cheap  coke  was  becoming  of  great  importance  to  the  iron 
manufacturers  of  this  country.  If  the  Semet-Solvay  ovens 
were  going  to  take  five  or  six  shillings  off  the  price  of  coke, 
the  sooner  they  had  them  the  better.  The  quality  of  the 
coke  was  an  important  point.  He  asked  Mr.  Darby  if  he 
could  give  them  any  comparative  figures  of  crushing  tests  of 
beehive  coke  and  Semet-Solvay  coke.  He,  to  a  certain 
extent,  could  confirm  what  Mr.  Darby  had  said.  In  the 
east  of  France  a  small  50-foot  blast  furnace  was  making 
1 10  tons  a  day  of  white  iron  from  ores  containing  about 
35  per  cent,  of  iron  and  using  only  22  cwt.  of  coke,  and 
that  coke  was  made  in  a  patent  oven.  He  would  be  glad  if 
Mr.  Darby  could  give  them  the  amount  of  surplus  gas  when 
using  a  coal  containing  35  per  cent,  of  volatile  matter. 
The  question  raised  by  Mr.  White  was  an  important  one  ; 
in  the  case  of  the  same  coal  coked  in  a  beehive  oven  or  in 
a  patent  oven,  was  there  any  difference  in  the  percentage 
of  sulphur  found  ? 

Dr.  Dreyfus  said  he  had  given  the  question  of  coke  ovens 
some  attention,  and  some  years  ago,  after  having  investi- 
gated the  matter,  not  from  the  point  of  view  of  the  iron- 
maker,  but  as  user  of  by-products,  he  read  a  paper  before 
the  Manchester  Section  of  the  Society  calling  the  attention 
of  the  people  interested  to  the  coking  of  coal  in  closed 
ovens.  He  was  sorry  that,  notwithstanding  what  he  did  in 
1892,  the  figures  he  gave,  and  which  would  have  tempted 
anyone,  had  only  perhaps  brought  about  the  result  that 
Mr.  Darby  had  put  up  some  of  those  ovens.  He  fully 
expected  that  instead  of  25  being  put  up,  after  the  informa- 
tion had  been  collected,  there  would  be  so  mam-  hundred 
put  up.  That  was  a  disappointment ;  simply  because,  he 
supposed,  in  the  iron  and  coal  industry,  manufacturers 
generally  preferred  to  wait  until  everyone  else  had  finished 
his  experiments,  and  when  the  thing  was  quite  ready,  then 
they  would  come  in  and  take  it  up.  He  was  telling  the 
manufacturers  that  it  was  quite  necessary  at  times  to 
experiment  and  spend  money  before  they  knew  that  success 
followed  their  experiments.  He  would  sooner  belong  to 
the  category  of  those  who  experimented  and  failed  than 
to  those  who  never  experimented  at  all.  With  regard  to 
many  questions  that  had  been  asked,  he  believed  that 
practical   results  were  better  sometimes  than  theory.     He 
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had  seen  lately  a  paper,  or  rather  a  report,  which  had  been 
sent  by  Mr.  Mason,  the  American  Consul-General  at 
Frankiort-on-the-Maiue,  to  his  Government,  and  this  report 
took  up  that  question— the  production  of  coke  in  closed 
ovens  in  Germany.  From  this  report  he  found  that  in 
1894  there  were  in  operation  on  the  continent  1,759  ovens 
of  the  Otto-Hoffmann  system  with  recovery  of  by-products. 
There  were  6,309  ovens  of  the  Otto-Coppee  system  without 
the  recovery  of  by-products,  the  coal  used  being  probably 
too  poor  in  volatile  matter  for  erecting  the  recovery  plant. 
There  were  492  Semet-Solvay  ovens  with  recovery  of 
by-products,  principally  in  Belgium ;  over  400  Simon- 
Carves  ovens,  some  of  them  in  England ;  100  ovens  of  the 
Carves-Hiissener  type,  all  with  recovery  of  by-products  ; 
and  160  ovens  cf  the  Carves-Seibel  type  in  France.  They 
had  there  a  total  of  over  9,000  ovens.  When  he  staled 
that  there  were  in  existence  only  16,000  coke  ovens  in 
1893  in  the  whole  of  Germany,  and  when,  as  shown  above, 
there  were  nearly  8,000  of  the  closed  retort  ovens  in 
existence  now  in  that  country — that,  in  his  opinion,  went 
far  to  show  that  the  Germans,  theorists  though  they  liked 
to  be,  had  found  practically  that  the  coke  made  in  the 
closed  ovens  would  do  the  same  work  in  their  smelting 
furnaces  as  the  former  beehive  coke  did,  and  he  considered 
that  if  the  Germans,  the  Belgians,  and  the  French  had 
adopted  or  were  continuing  to  replace  most  of  their  old 
ovens  (beehive  ovens)  by  the  modern  closed  ovens,  that 
it  would  be  high  time  that  they  in  England  should  follow 
their  example.  They  might  depend  upon  it  that  the  test 
of  that  coke  for  sulphur,  that  the  tests  for  hardness,  had  all 
been  made,  and  that  coke  had  not  been  found  wanting, 
and  the  best  proof  of  it  was  they  could  make  a  ton 
of  pig-iron  by  using  from  16  to  20  cwt.  of  that  closed  oven 
coke,  where  formerly  they  had  to  use  not  far  from  the  same 
quantity  of  the  coke  made  from  the  beehive  ovens.  Figures 
sometimes  went  a  long  way  in  proving  a  thing.  Mr.  Darby 
had  said  that  the  saving  in  England,  if  the  15  million  tons 
of  coal  used  annually  for  making  coke  for  metallurgical 
purposes  only  were  treated  in  closed  ovens,  would  be 
3,500,000/.  sterling  per  annum.  He  had  omitted  to  state 
that  there  was  a  saving  of  probably  not  far  short  of  another 
million  pounds  if  he  would  take  into  account  the  surplus 
gas  that  they  got  from  those  closed  coke  ovens.  The 
average  coal  used  for  coking  in  this  country  would  produce 
about  9,000  cub.  ft.  of  gas,  and  of  that  gas  a  half  nearly 
would  be  available  for  other  purposes  than  for  coking,  and 
that  would  mean  a  saving  of  about  2£  to  3  cwt.  of  coal  on  the 
ton  of  coal  originally  put  in  the  ovens  for  coking.  He  would 
|  that  unless  ironmasters  of  this  country  adopted  the 
more  scientific  and  economical  way  of  coking  than  the 
crude  method*  they  employed  at  the  present  time,  unless 
they  tried  to  use  the  by-products  and  gave  4*.  to  5s.  per 
ton,  in  face  of  the  enormous  competition  which  existed  in 
the  iron  industry  at  present,  he  feared  that  they  were 
running  a  chance  of  losing  the  ground  which  they  hail 
kept  until  now,  and  that  they  would  have  to  look  out  for 
their  laurel-,  which  he  was  afraid  they  would  be  on  the 
point  of  toeing,  and  he  hoped  the  ironmaster-  and  the 
colliery  owners  of  this  country  would   not  wait  until  it  wa- 

too  late. 

Mr.  Mi  -ii:  vi  i  said  he  thought  they  would  all  In-  of 
opinion  that  the  adoption  of  those  closed  ovens  was  of 
immense  importance,  and  that  they  should  also  In-  satisfied 
that  the  quality  of  the  coke  was  equal,  or  practically  equal, 
to  the  coke  produced  from  the  beehive  ovens  •,  hut  they 
had  had  no  information  as  to  the  cost  of  tin-  erection  of 
those Hemet-Solvay  ovens,  and  no  information  a'  all   a-  to 

the  relative  mint-  of  the  >.-met  -Sol\  ay  ovens   a-    compared 

with  those  other  numerous  closi  d  ovens  that   Dr.  Dreyfus 

had  tpoken  about.      There  wa-  no  doubt  that    in    time,   in   a 

manufaetorj  where  coke  wa-  required,  they  would  prod 

the  coke   iii   that  way  for   the    recovery  of  the    h\ -prodii'-t-. 

as  it  was  clear  that  would  be  more  economical  than 
producing  coke  without  the-  recovery  of  by-products.  Be 
would  like  information  a-  to  the  oost  and  nrhal  royalties 
were  charged   for  tl  Bolray  ovens.      II"    noticed 

that  the   patent  mu-t   bstvc   been    in  ars, 

became  then-  wa-  a  n  newel  of  it  tin-  othi  i  day  foi  anotl 

Of    eour-e  the  royalt.  |    might    Stand    in 


the  way  of  the  more  general  adoption  of  the  Semet-Solvay 
ovens  as  compared  with  the  other  ovens  which  Dr.  Darby 
had  mentioned,  as  also  the  relative  prices  of  fuel  in  t In- 
various  countries.  Reference  had  been  made  to  the  escaping 
gases.  If  they  were  of  the  quality  Mr.  Darby  had  spoken 
of,  many  uses  could  be  found  for  them.  He  meant  the 
excess  over  those  utilised  in  the  oven  itself. 

Mr.  A  i: mi  i:  Carry  asked  as  to  the  constitution  of  the 
tar  and  light  oils,  i.e.,  the  proportion  of  paraffins  and  benzol 
and  its  derivatives;  he  further  asked  for  information 
regarding  repairs  required  on  the  ovens. 

Mr.  Stephen  J.  Lktt  asked  at  what  temperature  was  the 
carbonising  carried  on,  and  what  was  the  quality  of  the 
coke  in  the  centre  of  the  charge.  He  had  frequently 
noticed  in  carbouisiDg  coal  for  gas-making — in  an  experi- 
mental apparatus  carrying  2 -lb.  charges — that  if  by  any 
chance  the  temperature  was  allowed  to  drop,  the  resultant 
coke  was  very  black  in  the  centre,  and  as  gas-making  was 
usually  referred  to  as  the  quick-carbonising,  and  coke- 
making  as  the  slow  process,  he  supposed  it  meant  that  the 
latter  was  carried  on  at  a  lower  temperature ;  but  in  his 
own  experience  the  lower  temperature  had  yielded  very  bad 
coke. 

Mr.  Bairstow  remarked  it  was  obvious  that  to  carry  on 
the  work  profitably  they  ought  to  be  very  close  to  a  pit,  and 
be  sure  that  they  would  have  a  constant  supply  of  coal, 
because  if  they  had  a  long  carriage  to  pay  on  the  coal  to 
the  coke  ovens,  it  would  take  a  great  deal  of  profit  out  of  it. 
Mr.  Darby  was  happy  in  being  able  to  use  the  coke,  and 
also  in  being  close  to  coal.  Kespecting  the  tar,  he  could 
speak  with  some  confidence,  for  he  had  had  the  distilling  of 
Mr.  Darby's  tar.  It  contained  the  usual  products  of  coal- 
tar — benzol,  light  oil,  creosote,  anthracene,  &c, — and  the 
percentage  of  paraffin  was  no  higher  than  in  tar  from  gas- 
works. The  quantity  of  these  products,  however,  varied 
very  much  in  different  localities  and  according  to  the 
quality  of  the  coal  carbonised  in  the  ovens.  One  element 
seemed  to  be  lost  sight  of,  and  that  was  the  increase  of  tar 
and  sulphate  of  ammonia  from  the  extension  of  coke  ovens. 
Mr.  Darby  had  based  his  profits  on  present  prices,  but  it 
should  be  taken  into  account  that  if  they  increased  the 
quantity  of  these  articles  they  would  reduce  the  price.  This 
has  already  taken  place  in  the  case  of  benzol. 

Mr.  D  vkiiY,  in  replying,  said  the  first  question  raised 
was  with  reference  to  the  percentage  of  sulphur.  He  had 
had  experience  with  coal  from  the  same  seam  both  in  the 
beehive  and  also  in  the  patent  ovens,  and  he  did  not  find 
very  much  difference  in  the  sulphur.  He  thought  it  was 
about  the  same  ;  the  sulphur  in  the  coke  was  rather  under 
1  per  cent,  with  the  beehive  ovens  and  still  under  1  per 
cent,  with  the  new  ovens.  With  regard  to  the  hardness 
and  density  of  the  coke,  that  was  a  very  important  point 
from  a  blast-furnace  point  of  view.  He  found  that  the 
Semet-Solvay  coke  went  further  in  the  blast  furnace  than 
the  old  beehive  coke  ;  he  had  used  both  kinds  in  the  same 
furnace  at  different  times,  working  under  the  same  con- 
ditions as  to  iron  ores,  and  he  found  that  when  using  Semet- 
Solvay  coke  nearly  2  cwt.  less  was  used  per  ton  of  iron 
made  than  with  the  beehive  coke.  With  regard  to  the 
surplus  of  gas,  it  varied  very  much  with  the  quality  of  the 
coal.  A-  Dr.  Dreyfus  had  mentioned,  in  Germany  the  coal 
was  ver\  dry,  and  there  was  little  gas  to  spare  a-  surplus.  In 
England,  when-  there  were  rich  coals,  containing  more  than 
_;.".  per  cent,  of  volatile  matter,  there  were  two  filths  of  the 
gas  at  least  to  Bpare  lor  any  purpose  to  which  it  could  be 
conveniently  applied.  Although  Dr.  Dreyfus  expressed 
hi-  surprise  that  there  were  lew  of  these  oven-  in  England, 

one  Semet-Solvay  oven  was  equal  in  point  of  production  to 
four  beehive  oven-,  and  nearly  double  that  of  an\  other 
retort  oven. 

In  replj  to  Mr.  Nfuspratt's  question  a-  t  >  the  cosl  of  the 
oven-,  it  was  necessarily  high.  Then-  was  a  somewhat 
complicated  piece  of  apparatus  in  the  oven  itself,  compared 
with  the  old  beehive,  ami  the  recovery  apparatus,  together 
with  tin  -  nl|, bat'  and  light  oil  plants,  were  expensive,  bul 
In-  though!  they  might  In-  safe  in  saying  the}  paid  lor  their 
ih  in  three  years  in  by  products  alone.     With 
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regard  to  the  relative  merits  of  Other  retort  ovens,  he  did 
not  know  lli;it  lie  could  MLJ  anything.  He  believed  that  in 
<■■  imany  the  Otto-Hoffmann  oven,  which  was  Largely  used, 
was  promoted  DJ  a  firm  who  went  to  the  colliery  pro- 
prietora  or  the  iron  prodoeen  and  offered  to  put  up  those 

OTenS  free  of  cost,  if  a  proportion  of  the  by-products  were 
handed  over  to  them  for  a  term  of  years.  That  no  doubt 
had  led  to  their  adoption  \  cry  largely.  The  royalty 
charged  he  believed  was  ill.  a  ton  on  the  coal  coked  in  the 
Semet-Solvay  oven.  One  of  the  features  was  the  question 
of  repairs,  and  working  at  the  high  temperature  required  it 
was  a  very  important  fact  that  the  channel  bricks  were 
independent  of  the  oven,  and  should  they  require  to  be 
(hanged,  one  or  two  could  easily  be  taken  out  and  replaced 
in  the  oven  requiring  attention  ;  the  whole  battery  need  not 
be  put  off  for  repairs,  which  was  the  case  in  other  systems. 
He  had  seen  those  ovens  at  work  after  eight  years'  con- 
tinuous working  with  the  same  channel  bricks  that  were 
originally  placed  there,  so  that  he  did  not  think  the  question 
of  repairs  was  a  heavy  one.  As  regarded  the  temperature 
of  the  coking,  the  temperature  was  carried  on  as  high  as 
they  could  safely  carry  it,  the  refractory  nature  of  the 
channel  bricks  being  the  limit  of  the  temperature.  The 
coking  took  place  from  each  side  of  the  oven,  and  there 
was  a  division  where  the  coking  met.  There  was  no  waste 
coke.  In  all  retort  ovens  the  coke  was  always  darker  than 
beehive  coke,  due  to  the  fact  that  it  was  watered  or  quenched 
outside  the  oven. 


ittanciKStrr  £>ertton. 
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MR.    R.    FORBES    CARPENTER    IN    THE    CHAIR. 


UTILISATION  OF  TOWN  REFUSE  AT 
ROCHDALE. 

BY   F.    W.    BEOOKMAX. 

Part  I. — The  Manufacture  of  Manure. 

The  Rochdale  System. 

About  the  year  1831  England  was  visited  by  Asiatic 
cholera,  and,  owing  to  the  alarming  number  of  deaths 
caused  by  it,  much  discussion  arose  as  to  the  cause  of  its 
prevalence.       Royal     Commissions     were     appointed     to 


enquire  into  the  state  of  the  public  health,  and  to  find  out 
the  cause  of  the  excessive  number  of  deaths  which  occurred. 
The  conclusion  arrived  at  was  that  bad  drainage,  over- 
crowding, foul  middensteads,  and  the  storing  of  refuse  in 
the  proximity  of  dwellings  were  chiefly  responsible  for  the 
sad  state  of  affairs. 

In  Rochdale  the  death  rate  in  1848  was  32  per  1,000, 
or  a  total  of  85G  deaths  in  a  population  of  24,755,  of  which 
192,  or  over  7  per  1,000,  were  from  zymotic  and  preventable 
diseases,  so  that  there  was  plenty  of  room  for  improve- 
ment. 

At  that  time  the  utilisation  of  nightsoil  was  neither 
understood  nor  practised,  and  the  adoption  of  the  water- 
closet  meant  that  the  whole  of  the  sewage  would  be  turned 
into  the  rivers  or  streams.  It  was,  however,  thought  that  if 
tho  old  midden  system  could  be  abolished,  and  the  faecal 
matter  at  the  same  time  kept  out  of  the  local  streams,  it 
would  be  a  decided  advantage  in  many  respects. 

The  new  system  (and  which  is  at  present  in  use  practically 
throughout  the  whole  of  the  town)  may  be  thus  described. 
A  tub  or  pail  of  the  capacity  of  about  10  galls,  is  provided 
for  each  closet,  and  a  tub  of  any  dimensions  for  the  ashes. 
When  the  washed  excreta  pail  is  sent  out  from  the  manure 
depot  there  is  about  half  a  pint  of  deodorising  and  dis- 
infecting fluid  put  into  it,  so  as  to  keep  it  sweet  for  some 
little  time. 

The  town  is  divided  into  six  sections,  A,  Is,  C,  I),  E,  and 
F,  and  every  closet  is  numbered.  A  printed  list  is  haDded 
to  the  carter  before  going  to  change  the  pails,  and  on  his 
return  the  excreta  brought  in  is  weighed,  and  a  list  of  the 
pails  collected  is  handed  into  the  office.  The  collection  is 
weekly.  The  decision  to  make  the  excreta  into  a  dry 
manure  was  mainly  brought  about  by  the  increasing 
difficulty  in  disposing  of  the  excreta  in  its  crude  or  half- 
mauufactured  state,  particularly  during  the  summer  time, 
when  the  crops  were  on  the  ground  and  no  manure  was 
required  ;  and  when  to  this  was  added  the  expense  of  cartage 
when  the  nightsoil  was  taken  even  comparatively  short 
distances,  it  became  apparent  that  any  scheme  which  would 
reduce  the  weight  of  the  manure  without  decreasing  its 
value  must  be  a  step  in  the  right  direction. 

Collection  of  Refuse. 

During  the  past  12  months  there  have  been  employed 
in  the  collection  and  disposal  of  the  refuse  110  men  and  39 
horses.  The  amount  of  material  collected  being  about 
10,000  tons  of  excreta,  and  16,000  tons  of  ashes,  &c.  The 
quantity  of  excreta  just  mentioned  will  produce  about  750 
tons  of  finished  manure  in  two  qualities,  viz.  :  the  ordinary 
Rochdale  manure,  containing  about  8  per  cent,  of  ammonia, 
and  selling  at  6/.  per  ton  ;  and  the  ammoniated  Rochdale 
manure,  containing  12  to  13  per  cent,  oi  ammonia,  and 
fetching  8/.  per  ton. 

A  portion  of  the  refuse  when  burned  generates  all  the 
steam  required  in  the  manufacture  of  the  manure,  and  also 
the  heat  necessary  to  drive  ofE  the  moisture  from  the 
excreta  in  the  drying  machines.  The  remainder  of  the 
refuse  is  at  present  burned,  but  the  steam  produced  is  not 
utilised. 

Manufacture  of  Manure. 

In  this  part  of  the  works  Cornish  boilers  fitted  with 
Meldrum's  forced-blast  grates  (which  are  5  ft.  long  and 
4  ft.  wide)  are  used  to  generate  the  necessary  steam  and 
produce  the  hot  gases  required  for  the  drying  machines, 
which  latter  are  placed  immediately  behind  the  boilers. 
The  drying  machines  are  all  of  the  same  type,  and  six  in 
number.  The  last  and  most  improved  machine  is  18  ft. 
long  and  6  ft.  in  diameter,  and  is  mounted  on  rollers  so  as 
to  revolve  easily.  This  machine  is  6  ft.  longer  than  those 
worked  by  the  Cornish  boilers,  and  a  small  furnace  supplies 
the  hot  gases  nesesssary  to  dry  the  charge  of  excreta.  The 
advantages  of  this  machine  are  that  it  is  no  more  trouble 
to  work  than  the  others,  while  it  holds  two-thirds  more ;  the 
lid-holes  for  charging,  &c,  are  50  per  cent  larger,  and  the 
machine  is  easier  to  drive,  the  gear  being  better  arranged. 
There  is  a  baffle  plate  placed  inside  the  machine,  against 
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N'o.  i  boiler  for  generating  (team,  the  b<H  product!  of 

combustion  from  wbiefa  pan  into  No.  ±.  an  excreta-drying  machine, 

wliieli    revokes  on    rollers,  :nnl   rarniM  ;iu;iy   I  lir;    moisture.      No.  8, 

tig  machine  for  finally  drying  the  manure  before  grinding. 
No.  \  waahei  tower  with  t»nk  below,  uied  to  cool  and  wash  the 
foul  gases.  No.  :,,  exhauster  to  ilncw  gnsoi  from  the  Diachine 
through  the  washer  and  force  then  through  Not.  0and7<  Nb.0 
depositing  chamber,  when  water  end  wild  matter  mechanically 
oiowr  from  the  washer  are  caught,  Efo.  7,  cremator  furnace, 
rblch  the  gases  are  raised  to  a  high  temperature  before  passing 
Into  the  chimney.  No.  8,  which  is^.vift.  high, 


which  the  hot  gases  impinge,  thus  tending  to  get  the  heat 
more  uniformly  distributed.  This  plate  is  placed  about  two- 
thirds  the  distance  along  the  machine,  and  its  diameter  is 
nearly  three-fourths  the  internal  diameter  of  the  machine. 
The  drying  machine  is  filled  about  one-third  full  of  excreta, 
and,  being  set  in  motion,  a  fresli  surface  of  the  material  is 
continually  being  exposed  to  the  hot  gases  which  stream  in 
at  one  end  of  the  machine  and  out  at  the  other,  passing  over 
the  excreta  in  so  doing.  The  waste  gases  are  further 
utilised  after  leaving  the  machine,  to  heat  up  a  drying  floor 
for  the  purpose  of  further  and  finally  drying  the  manure. 

In  these  machines  it  is  very  rare  indeed  that  the  excreta 
reaches  a  higher  temperature  than  200°  F.,  so  that  the 
material  does  not  foam  or  get  charred  by  the  hot  gases.  A 
certain  percentage  of  acid  is  added  to  the  excreta  previous 
to  charging  the  machine,  in  order  to  fix  the  ammonia. 
After  remaining  in  the  machine  some  9  or  10  hours,  the 
manure  is  just  damp  and  sticky  ;  it  is  then  taken  out  and 
put  on  the  drying  floor,  and  remains  there  until  sufficiently 
dry  to  be  readily  ground,  after  which  it  is  ready  for  the 
farmers. 

Now  we  will  follow  the  gases  and  foul  vapours  from  the 
machiues  on  their  way  to  the  chimney. 

"When  they  leave  the  machine  they  are  very  foul  and 
smell  strongly,  and  means  must  be  adopted  to  destroy  their 
offensiveness. 

These  gases,  &c,  are  drawn  under  the  drying  floor  and 
through  the  washer  by  two  exhausters,  and  are  afterwards 
driven  forward  through  the  depositing  chamber  into  the 
cremator  furnace,  and  thence  to  the  chimney. 

A  large  quantity  of  urine  obtained  from  the  pails  is  run 
down  into  the  washer  tank,  and  this,  together  with  the 
water  which  is  obtained  from  the  depositing  chamber,  is 
used  as  the  washing  medium  until  it  becomes  considerably 
concentrated,  when  it  is  pumped  back  into  one  of  the 
machines  and  is  there  evaporated  down,  producing  the 
ammoniated  manure.  Nothing  whatever  is  added  to  fortify 
or  improve  the  quality  of  either  manure. 

The  depositing  chamber  consists  of  a  blue  brick  tank, 
over  which  is  built  an  iron  chamber,  the  whole  being 
about  32  ft.  long,  17  ft.  wide,  and  1G  ft.  high,  with  a 
partition  wall  running  down  the  centre  about  nine-tenths 
of  its  length.  The  object  of  this  chamber  is  to  bring  the 
gases  to  a  comparative  state  of  rest,  and  allow  them  to 
deposit  moisture  and  solid  matter  mechanically  carried 
over  from  the  washer. 

The  cremator  furnace,  through  which  the  foul  gases 
pass  on  their  way  to  the  chimney,  measures  outside 
43  ft.  long,  13  ft.  6  ins.  wide,  and  11  ft.  G  ins.  high.  The 
grate  is  9  ft.  by  6  ft.,  and  the  fuel  used  in  this  case  is  coke 
from  the  gasworks.  The  interior  of  the  furnace  behind 
the  grate  is  filled  up  with  cross  bailie  walls,  with  spaces 
through  and  between  them,  so  as  to  detain  the  gases 
somewhat  while  passing  through  the  furnace,  and  thus 
ensure  their  being  heated  up  to  the  requisite  temperature, 
which  is,  in  this  case,  from  1,000°  to  1,400°  F.  With  this 
temperature  and  an  excess  of  oxygen  in  the  gases  the 
organic  matters  present  are  thoroughly  consumed. 

Returning  for  a  moment  to  the  Cornish  boilers  and  the 
machines,  it  may  be  interesting  to  note  that  the  analysis 
of  the  gases  and  products  <>f  combustion,  as  they  leave 
the  drying  machine,  taking  an  average  of  three  tests,  give 
the  following  results  ;  — 

1  I-  17  per  lent,  of  carbonic  acid  gas.  These!  are  fairly 
good  results,  considering  the  material  burned,  as  it  is 
important  thai  surplus  air  should  be  kept  out  of  the  flues 

BJ  tin-  as  possible 

Owing  to  inward  leakage  of  air,  the  percentage  of 
carbonic  acid  in  the  gases  is  considerably  reduced  before 
the  cremator  furnace  is  reached,  but  an  average  of  three 

teStl  taken  on  various  dates  give  I  lie  following  : — 

PerCent. 

Carbonic  acid  k»s 7*58 

Free  oxygen ires 
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Willi  reference  to  the  manures  themselves,  the  analysis 

ni  the  ordinary  Rochdale  manure  is:  — 

Per  i  lent. 

Moisture '  •"'"•'' 

•  i    anic  matter  and  Milts  ol  ammonia 69*00 

hydrous  phosphoric  acid 3*75 

Miii 0'70 

Lime 2*68 

dim     in 12'43 

( )\n                i  .mil  alumina 2"  1 1 

insoluble  -iii                tor :s--2!> 

100*00 

This  manure  sells  readily  at  (>/.  per  ton,  less  a  small 
discount,  and  when  it  is  remembered  that  the  manure  has 
now  been  before  the  public  about  13  years,  the  result  most 
be  considered  satisfactory. 

The  analysis  of  the  ammoniated  Kochdale  manure  is  : — 

Per  Cent. 

Moisture 12*82 

i  income  matter  and  salts  ol  ammonia 67*18 

Vnhydrous  phosphoric  acid 8*05 

Magnesia 0*68 

I, hue 2-13 

Alkaline  salts 10*06 

OMiirs  of  iron  and  alumina 1*95 

Insoluble  siliceous  matter 2'2s 

10(1-00 

This  manure  sells  at  8/.  per  ton,  less  a  small  discount. 
This  is  the  fourth  season  for  this  manure,  and  it  has  been 
extremely  well  received  and  highly  appreciated  by  practical 
farmers.  There  is  no  trouble  in  selling  the  manure  at 
these  prices,  and,  in  fact,  the  demand  has  been  greater  than 
the  supply  during  the  past  three  years. 

Part  II. 
Destructor  Furnaces  and  Steam  Production. 

Much  has  been  written  and  saicl  during  the  last  few  years 
about  destructors,  or  furnaces  for  burning  refuse.  A  large 
number  of  the  destructors  at  present  in  use  seem  to  be 
worked  simply  for  the  purpose  of  destroying  refuse  to  get 
it  out  of  the  way,  and  this  is  usually  done  at  the  rate  of 
6  to  8  tons  per  cell  per  24  hours.  In  most  eases  the  heat 
obtained  is  either  not  used  at  all  or  used  in  a  half-hearted 
manner,  and  the  whole  cost  of  burning  the  refuse  must  be 
paid  for  on  the  score  of  a  benefit  to  the  public  health  and  a 
saving  in  the  cost  of  cartage.  This  is  certainly  hard  lines 
on  the  public  health  account,  more  especially  as  the  refuse 
will  pay  for  its  treatment  if  properly  taken  in  hand. 

With  the  majority  of  destructor  cells  such  as  are  in  regular 
use  at  the  present  time,  having  grates  5  ft.  by  5  ft.,  I  do  not 
suppose  that  the  steam  generated  will  average  more  than 
6  indicated  horse-power  per  cell.  This  is  in  regular  work, 
when  there  is  no  pressure  put  on  in  the  shape  of  extra 
labour,  &c,  to  produce  a  result,  as  in  the  case  of  a  test 
made  with  some  given  object.  Still  the  figure  is  a  very  low 
one,  but  on  the  other  hand  there  is  all  the  more  room  for 
improvement.  In  most  of  the  cells  just  referred  to  chimney 
draught  is  entirely  depended  upon,  and  as  a  consequence 
the  cell  is  very  much  cooled  down  during  the  period  of 
clinkering  and  fresh  charging,  by  reason  of  the  inrush  of 
cold  air  through  the  furnace  ;  of  course  this  means  that  if  a 
steam  boiler  is  part  of  the  plant,  then  for  the  time  being 
little  or  no  steam  is  being  produced. 

A  few  results  like  this  would  certainly  cool  the  ardour  of 
any  but  an  enthusiast,  and  I  am  not  surprised  at  an  engi- 
neer, pointing  to  some  refuse,  saying  :  "  This  is  what  these 
people  call  fuel."  It  will  also  help  to  account  for  the  fact 
that  the  utilisation  of  refuse  has  fallen  flat  in  many  places, 
as  well  as  the  fact  that  the  material  is  far  from  clean  ;  and 
the  results  having  been  thought  anything  but  encouraging, 
it  has  been  easier  not  to  bother  with  it,  but  to  call  refuse 
utilisation  a  fraud,  and  turn  round  to  drive  the  electric  light 
or  other  works  with  coal  or  gas. 


*  Containing  nitrogen  equal  to  8*07  per  cent,  of  ammonia, 
t  Equal  to  8"19  per  cent,  of  phosphate  of  lime. 
j  Containing  nitrogen  equal  to  13  per  cent,  of  ammonia. 
$i  Equal  to  6*65  per  cent,  of  phosphate  of  lime; 


About  three  fairly  good  attempts  have,  however,  been 
made  with  B  view  to  improve  matters.  In  the  one  case 
steam  jets  were  used,  and  the  dampers  were  BO  set  that  a 
good  higi  temperature  could  be  obtained  in  the  main  Hue 
behind  the  destructors  -.  the  advantages  claimed,  of  course, 
were    that   DO   cremator    was    required,  and  also  more  strum 

could  be  produced  by  reason  of  the  high  temperature. 

In  each  of  the  other  two  eases  a  fan  blast  was  used  to 
hasten  the  combustion,  and  the  temperatures  obtained  in 
these  were  also  high.  If  now  we  draw  a  lesson  from  these 
eases  we  come  to  this — build  your  furnace  cell  and  arrange 
your  blast  so  as  to  burn  a  certain  weight  per  hour  per  cell, 
no  matter  whether  it  be  5  cwt.,  1  ton,  or  more,  and  having 
done  this,  arrange  your  dampers  so  as  to  prevent  an  inrush 
of  cold  air  when  the  doors  are  opened,  and  you  will  be  able 
to  attain  decidedly  high  temperatures,  which  will  not  only 
thoroughly  cremate  any  gases  distilled  over  at  the  periods 
of  fresh  charging  the  cell,  but  also  at  the  same  time  generate 
a  very  large  quantity  of  steam  at  a  high  pressure.  The 
fact  that  thorough  cremation  of  the  gases  and  the  high 
steam  production  are  obtained  without  a  cremator  furnace 
is  very  important,  for  almost  everyone  knows  that  if  you  do 
not  get  complete  combustion  of  the  refuse  either  in  the 
furnace  or  in  a  cremator  a  very  unpleasant  odour  leaves 
the  chimney. 

Having  a  considerable  surplus  of  refuse  over  and  above 
what  was  necessary  for  the  manufacture  of  the  manure,  the 
Health  Committee  of  Rochdale  decided  to  build  two  large 
destructor  cells  on  the  best  possible  lines.  These  furnaces 
were  arranged  to  be  worked  by  forced  blast,  Meldrum's 
steam-jet  blowers  being  used  for  the  purpose.  In  these 
destructors  the  grates  are  9  ft.  wide  and  5  ft.  long,  and  the 
object  of  this  is  that  while  one  side  of  the  fire  is  at  a  high 
temperature  the  other  may  be  cliukered  or  fresh  charged 
with  fuel,  the  result  being  that  the  gases  given  off  are  to  a 
great  extent  cremated  in  the  furnace  itself.  This  method, 
combined  with  the  combustion  chamber  immediately  behind 
the  furnace  cell  (which  is  21  ft.  long,  7  ft.  high,  and  5  ft. 
wide),  is  found  to  be  sufficiently  effective,  along  with  the 
high  temperature  maintained,  in  cremating  the  gases. 

The  rate  of  combustion  during  the  test  herein  mentioned 
was  47  lb.  per  sq.  foot  of  grate  per  hour,  but  when  neces- 
sary the  quantity  can  be  greatly  exceeded.  Two  Lancashire 
boilers,  30  ft.  by  8  ft.  diameter,  were  also  fixed  (one  to  each 
cell),  and  the  working  steam  pressure  is  120  lb.  per  sq. 
inch.  The  fuel  to  be  burned  is  refuse  as  brought  in  by  the 
carts,  without  any  preliminary  treatment.  A  very  high 
temperature  can  be  maintained,  and  in  making  tests  with 
Siemens'  pyrometer  at  the  combustion  chamber  behind  the 
cells  the  copper  cylinders  have  on  several  occasions  been 
melted.  No  cremator  is  used  with  this  arrangement,  and 
none  is  necessary  with  such  a  temperature  in  the  main-flue. 

A  large  number  of  tests  have  been  made  at  various  times, 
and  I  will  now  give  you  a  recent  test  as  witnessed  by  an 
eminent  London  engineer,  which  will  serve  to  illustrate 
what  can  be  done  with  this  class  of  material. 

Evaporatice  Test  of  Ashpit  Refuse  burned  in  two  Cells 
fitted  with  Meldrum  Grates  and  Bloivers,  the  Boilers 
being  of  the  Lancashire  Type,  and  Combustion 
Chambers  between  the  Cells  and  the  Boilers. 

Date  of  Test,  March   1st,  1895.     Duration  of  Test,  Six 

Hours. 

Total  refuse  weighed 11  tons  16  ewt. 

Bricks,  &c,  not  burned 8  cwt. 

Total  refuse  burned 11  tons  8  cwt. 

Refuse  burned  per  hour 1  ton  18  cw  t . 

„  „  per  cell  ....  19  cwt. 

Total  water  evaporated 4,207  galls. 

"Water  evaporated  per  hour 701  galls. 

Temperature  of  feed  water 53°  F. 

Steam-pressure,  average  pounds  per 

square  inch 113 

Water    evaporated  per    pound    of 

refuse 1'64  lb.  actual. 

Water   evaporated  per   nound     of 

refuse  from  and  at  212°  F l-97  lb. 

Weight  of  clinker  produced 4  tons  3  cwt. 

Percentage  of  clinker 36 

Temperature  of  combustion  chamber  1,988°  F. 
Temperature  of  combustion  chamber 

after  clinkering  and  fresh  charging  1,290°  F. 
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The  steam-pressure  was  tak<  n  half-hourly,  and  all  the  water 
was  measured  through  tanks  into  the  boilers.  The  steam 
required  for  the  steam  jets  was  taken  from  the  other 
boilers  with  a  pressure  of  55  lb.  per  square  inch. 

Now,  comparing  the  Rochdale  results  with  the  best 
previously  obtained,  we  find  that  at  Oldham  about  1  lb.  of 
water  was  evaporated  per  lb.  of  refuse,  to  a  steam  pressure 
of  70  lb.  per  square  inch. 

At  Warrington  with  feed-water  at  104  F.  and  steam 
pressure  at  <>8  lb.  per  square  inch,  the  result  was  1*14  lb. 
of  water  to  one  of  refuse.  Now,  not  only  do  we  get  a 
higher  evaporation  in  our  test  just  described,  but  it  is  from 
water  at  a  lower  temperature  to  steam  at  over  50  per  cent, 
higher  pressure.  There  is  therefore  no  doubt  about  the 
excellence  of  the  results  obtained  by  a  combination  of 
furnaces  and  boilers,  as  arranged  at  the  Rochdale  Sanitary 
Works,  for  the  complete  destruction  of  ordinary  household 
refuse  and  the  production  of  high-pressure  steam. 

These  results,  in  my  opinion,  are  chiefly  due  to  the  use  of 
suitable  steam-jet  blowers  for  supplying  air  to  the  fuel,  and 
not  depending  merely  on  the  chimney  with  its  sleepy 
action. 

The  entire  works  and  stables  have  been  lighted  electrically 
for  nearly  two  years,  and  it  gives  every  satisfaction.  In 
this  case  also  the  power  required  to  drive  the  dynamo  is 
obtained  from  refuse,  as  in  the  case  of  the  other  machinery. 

Xear  the  commencement  of  my  paper  I  mentioned  the 
Rochdale  death-rate  some  years  ago  as  being  32  per 
thousand,  of  which  nearly  one-fourth  were  zymotic  cases. 
During  the  last  10  years  the  death-rate  has  averaged  18  •  7 
per  thousand,  and  the  zymotic  cases  1  ■  39  per  thousand. 
All  the  difference  certainly  is  not  due  to  the  pail  system, 
but  the  fact  remains  that  a  town  can  be  kept  healthy  on 
that  system. 

As  in  chemical  works,  so  in  other  industrial  under- 
takings, refuse  and  waste  substances  are  continually  being 
produced,  and  whether  it  is  for  the  good  of  the  public 
health  (as  in  our  case)  or  for  the  purpose  of  providing 
some  dividend  for  the  shareholders  (as  in  the  case  of  a 
number  of  the  gentlemen  present  this  evening),  we  all 
agree  to  have  as  little  waste  as  possible  ;  and  1  have 
attempted  briefly  to  tell  you  what  we  are  doing  at  Rochdale 
in  the  utilisation  of  refuse. 

Discussion. 

Mr.  H.watv  Gia.Msir aw  thought  the  thanks  of  the  com- 
munity generally  were  due  to  the  Rochdale  Corporation  for 
working  out  this  particular  method  cf  utilising  towns' 
refuse.  He  should  like  to  know  if  any  statistics  had  been 
published  showing  the  comparative  purity  of  the  sewers  in 
towns  where  the  dry-closet  system  was  in  vogue  with  those 
in  water-closet  towns.  If  it  could  be  shown  that  there  was 
50  per  cent,  less  impurity  in  the  Rochdale  sewers  than  in 
towns  where  the  water-closet  svst.-m  wu-  adopted  there 
would  be  a  distinct  gain. 

Mr.  I'j;,W)j;ri:v  (Manchester  Corporation  Works)  said 
they  ought  possibly  take  the  amount  of  ashes  and  excreta 
as  about  equal  in  quantity,  so  that  half  would  have  to  be 
carted,  even  in  the  case  of  a  water-closet  town.  He 
believed  Mr.  Brookman  Stated  that  Rochdale  was  making 
740  tons  of  manure  a  year' — about  two  tons  per  day. 
Manchester  had  10  boiler-  making  about  the  same  quantity 
per  boiler  per  day  of  x4  hours.  With  respect  to  Bteam- 
ing,  In-  estimated  that  they  evaporated  a  pound  of  water 
for  every  \\  pound-  of  refuse  burnt. 

It    Gbblajto   -aid   he   believed  the    financial   success  at 
ihdale  was  due  to  the  fanners  paying  such  bighprii 

for  the  manure.  In  farmyard  dnog  then  was  ordy  from 
10    to    15  per   cent,    that   was    Valuable    to  the    land,  th'     i, 

maindei  pai  ling  off  into  tie:  air.     Whether  this  was  so  with 

reyard  to  the  manure  ,.  i,  ,M,|  to  by  Mi     liiookman  he  eould 

not  say,  but  if  it  was  so  the  fanners  were  paying  for  more 
than  they  really  got.     Several  towns  on  the  Continent  bad 
pted  the  Lierratrr  system  of  taction  through  pipe*,  and 
their  balance  ibeati  showed  a  profit. 

I)r.  WmBtm  disputed  this  statement. 


Mr.  Stumiiiisk  (Borough  Analyst,  Rochdale)  said,  in 
the  case  of  water-closet  towns  a  much  larger  water  supply 
was  necessary,  and  there  was  no  doubt  that  in  a  town  of 
7(),()00  inhabitants  where  the  pail-closel  system  was  in 
vogue  the  sewage  must  be  purer  and  less  difficult  to  treat. 
Todmorden  was  an  instance  where  the  sewage  was  much 
purer  than  the  average,  owing  to  the  large  quantity  of 
spring  water  which  passed  into  the  sewers.  Supposing 
Rochdale  sewers  carried  all  the  excreta,  there  would  be 
in  one  year  above  800  tons  of  solid  decomposable  matter, 
containing  only  15  percent,  of  moisture,  passing  down  the 
sewers,  and  the  sewage  would  certainly  be  far  worse  than 
it  was.  Speaking  of  the  manufacture  as  distinct  from  the 
collection,  it  had  been  found  that  the  price  obtained  for 
the  manure  just  paid  for  its  treatment,  and,  moreover,  it 
returned  to  the  land  a  valuable  product  that  otherwise 
would  be  lost.  The  value  of  the  manure  was  not  entirely 
represented  by  the  ammonia  and  the  phosphates  alone,  as 
there  was  also  potash,  soda,  and  magnesia  present. 

Mr.  Corhktt  (Borough  Engineer  of  Salford)  thought  the 
question  of  destructors  was  well  worth  the  close  attention 
of  all  engineers,  as  being  a  very  important  one  which  was 
just  now  ripeniog.  lie  thought  a  very  great  mistake  was 
made  in  coupling  steam  from  destructors  with  electric 
lighting.  He  was  afraid  the  electric  light  would  kill  the 
destructors.  For  an  electrical  system  they  required  some- 
thing that  could  rise  in  power  very  rapidly  from  a  moderate 
to  an  extreme  output,  as  required.  This  could  not  be  done 
by  refuse  destructors,  unless  by  using  good  fuel  in  them. 
In  Salford  they  had  a  most  convenient  opportunity  for 
using  steam  from  refuse  destructors  for  pumping  the  sewage, 
as  it  was  moderately  constant,  which  was  the  right  sort  of 
thing  to  apply  destructors  to,  and  he  thought  they  would 
get  even  better  results  than  Mr.  Brookman  had  given  them. 
They  evaporated  nearly  2  lb.  of  water  per  pound  of  fuel 
from  feed-water  at  a  low  temperature,  in  ordinary  Lanca- 
shire boilers,  and  he  believed  they  might  get  better  results 
if  the  fire  were  enclosed  in  a  brick  furnace.  He  was  con- 
vinced that  a  furnace  built  of  firebricks  would  give  the 
best  results  in  burning  refuse. 

Mr.  Bbookhan,  in  reply  to  Mr.  Corbett  as  to  raising 
steam  by  burning  refuse,  said,  with  reference  to  the  figures 
given  in  the  test,  as  701  galls,  of  water  evaporated  per 
hour  after  allowing  for  the  blowers,  they  would  still  have 
600  galls.,  and  this  amount  as  steam  would  be  quite 
sufficient  for  300  indicated  h.p.,  which  from  two  boilers 
was  no  small  matter  with  ordinary  unscreened  refuse.  In 
cases  where  the  refuse  was  burnt  inside  the  boiler,  high 
evaporation  might  be  expected,  but  no  attempt  could  be 
made  at  cremation.  With  respect  to  comparing  the  quality 
of  sewage  of  various  towns,  in  his  opinion,  if  the  whole  of 
the  excreta  was  taken  to  the  sewage  farm  at  Rochdale,  it 
would  be  sufficient  to  cover  the  whole  of  the  farm  area  to 
a  thickness  of  about  \\  ins.  in  one  year,  and  this  would 
certainly  tend  to  clog  the  soil  and  render  it  unfit  for  filtra- 
tion purposes.  In  reply  to  Mr.  Bradbury's  statement  that 
Manchester  obtaiued  1  lb.  of  water  from  1 !  lb.  of  refuse 
burnt,  in  the  case  of  Rochdale  it  was  the"  reverse,  and 
1*65  lb.  of  water  were  evaporated  per  pound  of  refuse  at  a 
much  higher  pressure  than  at  Manchester.  With  respect 
to  the  drying  machines,  four  were  usually  worked  at  Roch- 
dale, and  dividing  the  15  tons  of  manure  produced  in  the 
week  by  this  number  would  give  the  weight  per  machine  per 
week.  Iii  reply  to  the  question  raised  as  to  the  washer  and 
depositing  chamber,  the  latter  was  not  a  condenser,  but 
merely  collected  the  water  and  solid  matter  mechanically 
carried  over.  So  far  from  the  quantity  being  an  ever- 
increasing  one,  there  was  a  very  considerable  evaporation 
going  on  iii  the  washer.  With  reference  to  the  chimney 
draughts,  it  was  a  matter  of  the  utmost,  importance  to 
balance    tin-   chimney  draughts   and   the    forced  blast   under 

tiie  grate. 
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IMMUNITY  OF  SOME  LOW  FORMS  OF  LIFE 
FROM  LEAD  POISONING. 

BY   T.    W.    HOGG. 

(Abstract.) 

The  waste  bark  heap  of  the  Elswick  Lead  Works  was  found 
to  contain  a  considerable  variety  of  living  organisms,  the 
largest  of  which  is  a  small  kind  of  earthworm.  This  heap 
consists  principally  of  the  old  bark  from  the  white  lead 
stacks,  with  a  small  proportion  of  sweepings  from  the  yards, 
and  now  amounts  to  over  20,000  tons,  the  accumulations  of 
more  than  50  years.  Away  from  the  surface  it  is  in  a 
damp,  pulpy  condition,  and  has  been,  to  a  great  extent, 
converted  into  a  kind  of  vegetable  mould.  An  average 
sample  contained  50  per  cent,  of  water,  and  the  dried 
matter  included  1-5  to  2-5  per  cent,  of  lead  calculated  as 
PbO.  It  would  be  supposed  that  so  much  lead  present 
would  render  it  uninhabitable  for  animal  life,  but  the 
presence  of  many  forms  shows  that  it  is  not  so.  The 
intestines  of  the  worms  are  always  filled  with  the  finely- 
divided  bark,  and  if  the  entire  organism  is  dried,  the  dry 
matter  contains  from  1-75  per  cent,  to  2' 6  per  cent,  of  lead 
calculated  as  PbO.  But  little  of  this  is,  however,  absorbed  in 
the  tissues  of  the  animal  ;  for,  on  three  separate  occasions, 
worms  were  opened  and  the  contents  of  the  intestine  washed 
away,  when  from  0-009  to  0-015  per  cent,  of  lead,  calculated 
as  PbO,  was  found  in  the  animal  tissues.  This  small 
proportion  i%  however,  enormous  when  compared  with  that 
found  in  any  organs  of  the  human  adult  in  cases  of  death 
from  lead  poisoning,  the  largest  proportion  then  found  being 
0-00053  per  cent. 

When  various  organs  of  the  earthworms  were  treated  with 
ammonium  sulphide,  blackening  was  only  observed  in  the 
intestinal  walls. 

As  the  califerous  glands  were  considered  by  Darwin  to 
excrete  lime,  it  was  thought  that  they  might  perhaps  eliminate 
lead,  but,  on  squeezing  out  their  white  pulpy  contents  on 
to  a  glass  slide  and  adding  ammonium  sulphide,  there  was 
no  evidence  of  the  presence  of  lead. 

It  would  seem  therefore  that  these  worms  can  continue  to 
live  while  large  quantities  of  lead  are  passing  through  them, 
either  from  an  immunity  natural  to  this  form  of  life  or 
acquired  by  successive  generations  in  this  particular  habitat. 
An  experiment  was  made  with  fresh,  healthy  worms  which 
had  never  been  subjected  to  the  action  of  lead,  by  placing 
them  in  trays  filled  with  good  soil  mixed  with  1,  3,  4,  and 
5  per  cent,  of  white  lead  respectively,  and  kept  moist.     All 
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lived  about  two  months,  but  near  the  end  of  that  time 
several  disappeared  and  the  remainder  became  very  inactive, 
bin  this  was  thought  to  be  rather  from  lack  of  food  than 
from  the  injurious  action  of  lead. 

These  earthworms  are  an  interesting  case  of  apparent 
immunity  from  the  effects  of  a  substance  intensely  poisonous 
to  higher  forms  of  life.  We  are  now,  besides,  acquainted 
with  organisms  which  will  live  in  solutions  of  potassium 
permanganate  ;  which  are  affected  but  little,  if  at  all,  by  dilute 
solution  of  corrosive  sublimate  ;  with  alga;  which  not  only 
live,  but  are  reproduced,  and  assimilate  arsenic  from  solu- 
tion ;  with  a  bird  (Buccros  ]lhiiiocero<i)  which  is  said  to 
eat  nux  vomica  with  impunity. 

The  author  also  refers  to  some  observations  he  has  made 
with  regard  to  the  life  and  growth  of  moulds  and  bacteria 
in  Carey  Lea's  silver  solutions. 
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Meeting  held  Thursday,  March  21st,  1895. 


MR.    JOHN    TATTINSON    IN    THE    CHAIR. 


ON  TWO  INTERESTING  CASES  OF  ABNORMAL 
CONDITION  IN  PIG  IRON. 


BY   T.    V»r.    HOGG. 


(For  the  Paper  itself,  see  Journal,  1895,  245.) 

Discussion. 

Mr.  John  Pattinson  suggested  that  in  the  second  specimen 
exhibited  by  Mr.  Hogg,  where  a  pig  of  grey  iron  had  a 
nucleus  of  white  iron  in  it,  that  this  condition  might  be 
brought  about  by  the  state  in  which  the  silicon  existed  in 
the  two  varieties.  As  would  be  seen  from  Mr.  Hogg's 
analyses  there  was  very  little  difference  in  the  total  amount 
of  the  silicon  present  in  each  case,  0'85  per  cent,  in  the 
grey,  as  against  0-G5  per  cent,  in  the  white  iron.  But  there 
existed  a  very  considerable  difference  as  regards  the  con- 
dition in  which  that  silicon  was  present.  In  the  white  iron 
the  proportion  between  the  silicon  soluble  and  insoluble  in 
hydrochloric  acid  was  about  equal ;  in  the  grey  portion 
the  amount  of  the  silicon  soluble  in  hydrochloric  acid  was 
four  times  as  great  as  that  of  the  insoluble  portion.  It 
seemed  therefore  likely  that  the  presence  of  silicon  in  this 
peculiar  condition  had  an  influence  in  accelerating  the  for- 
mation of  graphite  in  the  grey  portion,  and  it  would  be  of 
interest  if  Mr.  Hogg  could  find  time  to  investigate  the 
matter  further  in  order  to  study  this  effect  of  silicon. 

Mr.  Saville  Shaw  offered  a  suggestion  towards  an  ex- 
planation of  the  occurrence  of  white  iron  in  the  central 
portion  of  the  pig  of  grey  iron.  Both  grey  and  white  iron 
expand  on  cooling  through  a  short  range  of  temperature 
whilst  in  the  pasty  state  just  below  their  actual  melting 
point.  ( Wrightson,  Journ.  Iron  and  Steel  Inst.  No.  I. 
1880.)  In  the  case  of  other  bodies  which  exhibit  similar 
abnormal  behaviour  (e.g.,  water  between  0°  and  4°  C),  the 
effect  of  pressure  upon  them  at  this  particular  temperature 
is  to  cool  them.  Hence,  in  the  solidifying  of  the  pig,  the 
external  solid  shell  contracting  rapidly  on  the  yet  pasty 
interior  should  cool  it  rapidly  through  a  few  degrees  of 
temperature.  The  effect  of  rapid  cooling  is  of  course  to 
convert  an  easily-chilled  grey  iron  into  white.  The  only 
difficulty  in  accepting  this  explanation  would  lie  in  the  fact 
that  the  occurrences  described  by  Mr.  Hogg  ought  to  be 
the  rule  and  not  the  exception,  and  all  ingots  of  a  "  critical  " 
grey  iron  should  have  white  centres,  which  is  not  the  case. 

He  (Mr.  Shaw)  wondered  whether  Mr.  Hogg  had  ever 
noticed  any  cavities  between  the  grey  and  white  portions. 
White  iron  contracts  on  cooling  after  solidification  twice  as 
much  as  grey,  and  one  might  almost  expect  to  find  the 
white  central  portion  torn  away  from  the  surrounding  grey 
iron. 
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Mr.  T.  W.  HOGG,  in  reply,  thought  it  scarcely  likely  that 
the  difference  in  the  state  in  which  the  silicon  was  present 
in  the  grey  and  in  the  white  portions  would,  as  suggested 
"by  Mr.  Pattinson,  account  for  the  occurrences  he  had 
described.  He  thought  rather  that  it  was  only  a  coincident 
phenomenon,  and  that  the  cause  which  gave  rise  to  the 
differences  in  the  character  of  the  iron  was  also  the  cause  of 
the  variation  in  the  condition  of  the  silicon.  He  could  not 
think  Mr.  Shaw's  explanation  satisfactory,  because  if  it 
were  a  good  one  it  would  follow  that  every  pig  of  this  kind 
of  iron  should  have  a  similar  structure  to  the  one  he  had 
exhibited.  Also  the  white  portion  should  extend  throughout 
the  entire  length  of  the  pig,  whereas  it  terminated  some 
distance  from  the  end.  He  had  never  found  any  vacant 
space  between  the  grey  and  white  portions,  the  boundary 
line  between  the  two  being  quite  distinct,  though  the  white 
iron  seemed  to  throw  out  ramifications  into  the  surrounding 
grey. 

Mr.  Hogg  also  writes  as  follows  : — Since  writing  the 
paper,  a  section  of  this  pig  has  been  polished  and  etched, 
with  the  result  that  the  shooting  out  of  the  white  into  the 
grey  is,  with  great  distinctness,  shown  to  extend  much 
further  than  it  appeared  upon  the  ordinary  fracture.  The 
etching  also  reveals  a  large  number  of  isolated  lamellar 
spots  irregularly  distributed  nearer  the  top  portion  of  the 
pig  ;  it  is  also  noticeable  that  the  lamellae  of  the  different 
spots  appear  to  diverge  in  various  directions. 


Professor  P.  P.  Bedson  exhibited  a  form  of  apparatus 
for  estimating  small  percentages  of  marsh-gas  in  air.  By  a 
-slight  addition  to  the  apparatus  of  Pettersson  and  Palmquist, 
for  the  estimation  of  carbon  dioxide  in  air,  it  was,  as  he 
showed,  possible  to  utilise  it  for  this  purpose.  The  appa- 
ratus referred  to  allows  of  the  delicate  measurement  of  very 
small  variations  in  the  volume  of  a  gas,  and  estimates  the 
amount  of  carbon  dioxide  present  by  measuring  the  con- 
traction brought  about  by  bringing  the  sample  of  air  into 
contact  with  potash  solution. 

Dr.  Bedson's  addition  to  the  apparatus  consisted  of  a  tube 
standing  over  mercury  and  containing  a  spiral  of  platinum 
wire,  which  could  be  heated  to  redness  by  means  of  an  elec- 
tric current.  The  measured  quantity  of  the  air  to  be  tested, 
after  being  deprived  of  its  carbon  dioxide,  is  transferred  to 
this  tube  and  left  in  contact  with  the  hot  platinum  wire  for 
one  or  two  minutes.  It  is  then  placed  over  caustic  potash 
and  re-measured,  the  contraction  serving  as  an  indication  of 
the  quantity  of  marsh-gas  present. 

Mr.  S.\vii,r.K  Shaw  gave  a  short  demonstration  on 
methods  of  quantitative  blow  pipe  assaying,  and  exhibited 
the  portable  collection  of  apparatus  first  designed  by 
Plattner  for  this  purpose. 
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MR.    J.    M.    C.    PATON   IN   THE    CHAIR. 

THE     EXTINCTIVE    ATMOSPHERES     PRODUCED 
BY  FLAMES. 

BY    PROF.    CLOWES,    D.SC,    AND    M.    E.    FEILMANN,    B.SC. 

In  a  former  paper  (this  Journal,  December  31,  1894),  we 
described  experiments  which  were  undertaken  to  determine 
the  percentages  of  carbon  dioxide  and  of  nitrogen,  which 
must  be  mixed  with  air  in  order  to  extinguish  the  flames 
of  different  combustible  substances  when  immersed  in  the 
mixture. 

It  seemed  desirable  to  supplement  this  inquiry  by 
investigating  the  composition  of  the  residual  atmospheres 
produced  by  the  flame3  themselves  when  they  were  allowed 
to  extinguish  themselves  in  a  confined  volume  of  air.  This 
latter  investigation  is  treated  of  in  this  paper. 

It  was  necessary  in  order  to  ensure  accuracy  in  the 
results  that  the  combustion  of  the  materials  and  the  storage 
of  the  roidual  atmospheres  should  not  take  place  over 
water,  as  exposure  to  a  large  surface  of  this  liquid  would 
cause  absorption  of  carbon  dioxide  and  would  thus  vitiate 
the  results. 

Preliminary  experiments  showed  that  sudden  fluctuations 
cf  pressure,  caused  by  the  heat  of  the  flame  and  the  conden- 
sation of  the  steam  produced,  tended  to  extinguish  the 
flame.  It  was  therefore  necessary  to  so  arrange  matters 
that  the  volume  of  the  enclosed  space  could  be  varied 
rapidly,  in  order  to  k<  ep  the  pressure  constant. 

The  actual  arrangement  consisted  of  a  bell-jar,  the 
bottom  of  which  was  closed  by  being  immersed  in  a  vessel 
of  mercury.  Through  a  stopper  in  the  lop  of  the  jar  passed 
(i )  .i  pressure-gauge  containing  coloured  water,  and  (2)  a 
■top  cock  tube  communicating  with  the  outside  air. 

The  gases  were  burnt  from  a  platinum  je!  which  was  fed 
by  a  tube  passing  through  the  mercury. 

The  liquids  were  burnt  from  wicks  in  little  lamps  floating 
upon  the  surface  of  the  mercury.    These  consisted  of  an 

inverled   porcelain    crucible    lid    holding  the  liquid   and  pro- 
vided with  a   cover  of  sheet  copper ;  through  the  centre  of 
this  pass.. I  a  short  glass  tube  holding  the  wick.    The  object 
in  ever]  case  was  to  have  the  flame  as  near  to  the  surl 
of  the  mercurj  as  possible  in  ordi  i  t.i  cause  circulation  of 

tin    whole  of  the  eoiilineil  air. 

Iii   performing  an  experiment  the  flame  was  Brsi  lighted, 

then  the  bell-jar  was  placed  over  it  and  pressed  down  for 

one-  di  tance  into  the  mercury,  leaving  the  stop-cook  at 

tic    tup  open,  so  as  to  keep  i|M    contents  m  atmospheric 

pressure.    The  stop-cock  was  then  closed  ami  the  pressure 
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inside  mi  maintained  equal  to  that  of  the  atmosphere  bj 
raising  or  lowering  the  jar  by  hand  according  to  the 
indications  oi  the  gauge. 


As  soon  as  the  flame  was  extinguished  the  outside  end  of 
the  pressure-gauge  was  closed  to  prevent  atmospheric  air 
from  being  sucked  in  through  it,  and  the  contents  of  the 
jar  were  allowed  to  stand  half-an-hour  to  mix  and  cool. 
They  were  then  forced  out  through  the  stop-cock  tube  into 
a  Hempel's  gas  burette  in  which  they  were  analysed  in  the 
usual  way  by  absorption. 

The  gases  were  burnt  in  a  dark  room  in  order  to  be 
able  to  observe  the  exact  moment  when  the  flame  was 
extinguished,  as  it  generally  became  very  pale  at  the 
finish.  As  soon  as  the  flame  went  out  an  assistant 
stopped  the  gas-supply  which  had  been  feeding  the  flame 
at  the  jet,  so  as  to  prevent  the  unburnt  gas  from  entering 
the  bell-jar.  The  amount  of  unburnt  gas  in  the  feed  tube 
was  negligable,  since  millimetre  tubing  was  used.  In  the 
case  oi  ethylene,  it  was  found  impossible  to  maintain  a 
satisfactory  flame,  and  some  difficulty  was  experienced  in 
the  case  of  methane  also. 

Percentage  Composition  of  the  Besidual  Atmospheres 
from  the  Flames,  and  of  the  Artificial  Mixtures 
of  Oxygen  and  Nitrogen  in  which  Flames  are  just 
extinguished. 


Substauces  Burnt. 

Percentage  Composition 

of  the  Residual 

Atmosphere  in  which 

the  Flame  was 

extinguished. 

Proportions  Per 
Cent,  of  O,  and  Ng 
in  which  Flame  is 

extinguished 
when  introduced. 

Oa           Ns 

co2 

o2 

X, 

Alcohol,  absolute. . . 
Alcohol,  methylated 
Paraffin,  lamp  oil  . . 
Colza  and  paraffin  . 

14-9 
15-6 
16-6 
16*4 
157 

80-75 

80-25 

83-4 

80-5 

81*1 

4-35 

4-15 

3-0 

3-1 

3-2 

16-6 
172 
16-2 

It! -4 
16-4 

83-4 
82-8 
83-8 
83-6 
83-6 

5-5 
13"  3  3 
15-6 

11-35 

94'5 

74-4 
82-1 

S3  -75 

12-25 
2-3 

4*9 

0-3 

15-1 

17-4 

[13-2 

11-3 

93-7 

Carbon  monoxide . . 

Sf  9 
82-6 

Ethylene  (failed)  .. 

86-8J 
88-7 

It  will  he  noticed  that  while  the  proportion- of  ovygen 
in  the  residual  and  in  the  artificially  mixed  atmospheres  are 
\  ery  similar,  yet  in  most  eases  the  percentage  of  oxygen  in  the 
residual  atmosphere  from  the  flame  is  slightly  less  than  it  is 
in  the  artificial  mixture  which  just  extinguishes  the  same 
flame  whin  immersed  in  it.  This  occurs  in  spite  of  the  fact 
that  a  large  amount  of  Steam  must  have  condensed  in  the 
former  ease,  thus  making  the  apparent  percentage  of 
oxygen  higher  than  would  really  be  the  ease  during  the 
combustion.  This  is  very  possibly  due  to  ihe  fact  that  in 
the  case  of  a  flame  forming  its  own  extinctive  atmosphere 
in  a  confined  space,  the  temperature  of  the  surrounding 
atmosphere  is  finally  raised  considerably,  and  this  would 
undoubtedly  tend  to  keep  the  flame  alight. 

On  comparison  it  will  be  seen  that  the  extinctive  atmo- 
spheres produced  by  ordinary  flames  approximate  closely  ia 
composition  to  the  composition  of  the  air  expired  from  the 
lungs.  Thus  air  expired  after  the  breath  has  been  held  for 
40  seconds  contains  — 

14-9  percent.  O, ;  81 -4  percent.  X2 ;  3-7  per cent/C02; 
whilst  that  produced  by  an  alcohol  flame  contains — 

14-9  per  cent.  02 ;  80-7  per  cent.  N2 ;  4-3  per  cent.  C02 ; 
and  from  a  candle  — 

15  7  per  cent.  0;;  81  -1  per  cent.  Na ;  3-2  per  cent.  C02. 

Atmospheres  of  the  above  composition  would  not,  accord- 
ing to  a  research  published  recently  by  Dr.  J.  Haldaner 
produce  any  noticeable  inconvenience  when  breathed. 
It  therefore  follows  that  atmospheres  which  extinguish  any 
flame  ordinarily  used  may  yet  be  perfectly  safe  to  breathe. 
This  statement  does  not  apply  to  the  flame  of  hydrogen, 
which  is  only-  extinguished  by  an  atmosphere  which  is  quite 
incapable  of  supporting  life. 

Discussion. 

Dr.  F.  Clowks  said  that  the  results  just  brought  forward 
by  Mr.  Feilmann  were  a  natural  sequel  to  those  already- 
published.  In  the  former  research,  air  was  mixed  with 
extinctive  gas  to  a  proportion  just  sufficient  to  extinguish 
flames,  and  the  composition  of  this  extinctive  atmosphere 
was  ascertained  for  each  flame.  In  the  present  research 
the  flame  was  allowed  to  produce  its  own  extinctive  atmo- 
sphere by  burning  in  an  inclosed  volume  of  air,  and  the 
composition  of  the  atmosphere  produced  by  the  flame,  and 
which  just  extinguished  the  flame  was  ascertained.  If 
in  the  two  researches  the  similar  results  were  compared 
the  percentages  of  oxygen  and  the  percentages  of  gases 
other  than  oxygen  showed  a  close  agreement.  The 
composition  of  the  extinctive  atmosphere  produced  by  a 
candle  flame  or  by  an  oil  or  spirit  flame  was  strikingly- 
similar  to  that  of  the  air  expired  from  the  lungs  themselves. 
According  to  Dr.  Haldane  both  these  atmospheres  are 
respirable  not  only  with  safety  and  without  inconvenience, 
but  he  maintains  that  an  ordinary  healthy  person  would 
not  be  in  any  way  affected  byT  breathing  such  air.  Hence 
it  cannot  be  maintained  that  an  atmosphere  which  causes 
the  extinction  of  a  candle  flame  cannot  safely  be  entered  by  a 
human  being.  Dr.  Haldane  shows  that  a  very  considerable 
diminution  in  the  percentage  of  oxygen  present  in  air  may 
take  place  without  producing  distressing  effects.  Apparently 
the  quickening  of  the  rate  of  respiration  makes  up  for  the 
defect  of  oxygen  in  each  inspiration.  If,  on  the  other  hand, 
the  proportion  of  carbon  dioxide  is  increased  beyond  a 
certain  limit  it  begins  to  retard  the  rate  and  depth  of  the 
inspirations,  and  therefore  leads  to  serious  results  in  the 
presence  of  a  deficiencyr  of  oxygen.  It  seems  clear  that  the 
organic  products  emitted  by  the  breath  ard  by  flame  have 
little  immediate  effect  upon  the  health  when  air  which 
contains  them  is  breathed.  This  is  not  the  ease,  however, 
with  carbon  monoxide,  which  is  prejudicial  even  when 
present  in  small  quantity  only. 
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MR.    T.    FAIRLEY    IN    THE    CHAIR. 


THE  ANALYSIS  OF  LIQUORS  USED   IN  CHROME 
TANNAGE. 

I!Y    CA11LTON    li.    HEAL    AND    H.    R.    I'EOCTER. 

(This  Journal,  1895,  248—252.) 

Dracossioir. 

The  Chairman  remarked  that  the  chrome-tanning  pro- 
-  first  attracted  attention  some  10 — 11  years  ago,  when 
it  was  taken  up  by  a  Leeds  company,  which  was,  however, 
unsuccessful.  He  took  it  that  the  process  essentially  con- 
sisted of  two  part*  :  first,  the  action  of  the  chromic  acid  on 
the  substances  which,  when  boiled  with  water,  forim  d 
gelatine,  with  or  without  the  action  of  light  ;  and,  secondly, 
the  action  of  the  chromic  oxide,  which  would  be  similar  to 
that  of  alumina  in  the  alum  process.  The  action  of 
chromic  acid  on  gelatine  in  the  light  was  applied  industrially 

u  80 — lu  years  ajro  to  the  engraving  of  steel  plates  from 
photograph*.  Daring  the  Franco-German  war  it  was  pro. 
posed  to  BSe  sansagei  of  pea-flour  or  other  material  con- 
taining much  nourishment,  for  tin;  German  army.  A 
difficulty  was  to  find  suitable  skins,  and  it  was  proposed  to 
dip  the  sausages  in  gelatine  and  then  in  a  solution  contain- 
ing chromic  acid,  lie  also  asked  whether  the  action  of 
light  was  favourable  to  the  change!  which  occur  in  chrome 
tanning  or  otherwise. 

Mr.  0.   B  asked   whether   the    tanning   took    place 

in  the  cold.     He  also  pointed  out   that  if  the  hide-,  con- 
tained lime,  this  would  diminish  the  amount  of  free  chromic 
oration,  and  therefore  the  determination  of  the 
otmt  of  chromic  acid  in  the  tanning-liquors  before  and 

after  the  skins  had   been    submitted    to    their    action    would 

not  show  how  much  chromic  acid  bad  been  taken  up  by  the 

bide.      II  ted    that    sodium  bisulphite   might    be 

i  reducing  agent. 

Mr.  H.  It.  Phootks,  replying   t.,  the  lost  speaker, 
that  the  principal  object  of  the  determination!  oi  chromic 
was  to  ascertain  bow  much  acid  most  be  added  to  the 
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used  liquors  in  order  to  bring  them  back  to  their  original 
strength.  With  regard  to  the  use  of  sodium  bisulphite,  his 
impression  was,  from  the  experiments  already  made,  that 
sulphurous  acid  could  not  be  used  advantageously  as  a 
reducing  agent,  while  satisfactory  leather  could  be  made  by 
using  thiosulphurie  acid  or  an  acidulated  solution  of  alkaline 
polysulphidcs. 

By  the  action  of  light  on  leather  still  containing  free 
chromic  acid,  a  hard  and  horny  substance  was  produced. 
In  the  old  Ile'm/.erliug  process,  which  was  used  by  tin- 
Leeds  company,  the  tanning  was  done  mainly  by  means  of 
alum  and  salt,  some  chromic  acid  being  added  in  order  to 
harden  the  fibre.  No  reducing  agent  was  used,  and  the 
chromic  acid  was  simply  left  to  be  reduced,  under  the 
influence  of  light,  by  the  leather  and  fatty  materials,  such 
as  paraffin  and  rosin,  which  were  Subsequently  added  to  render 
the  leather  waterproof.  He  believed  that  Dr.  T.  E.  Thorpe, 
when  asked  by  the  Leeds  company  how  they  could  avoid  the 
yellowish  colour  of  their  leather,  suggested  reduction  by 
sulphurous  acid.  If  Thorpe  had  published  this  suggestion 
he  would  have  anticipated  the  American  patent.  In  answer 
to  a  question  by  Dr.  Ewan,  Mr.  Procter  said  that  pelts 
absorbed  acids  such  as  H2S04  or  HC1  quite  as  vigorously  as 
chromic  acid,  owing  to  which  all  the  bichromate  was  not 
decomposed,  even  when  theoretically  sufficient  acid  is  added 
to  the  solution. 

Chrome-leather  resisted  heating  to  an  extraordinary 
extent.  It  might  be  boiled  with  water  for  half  an  hour 
without  any  great  injury.  Ordinary  chromic  salts,  how- 
ever, gave  a  leather  which  would  not  stand  boiling  with 
water,  the  chromic  salts  being  washed  out  and  the  leather 
converted  into  a  pulp.  Basic  chromic  salts  had  been  used 
in  America  with  some  success.  Though  a  patent  had  been 
previously  taken  out  in  England  by  Bertram  Hunt  for 
tanning  by  means  of  basic  salts — those  of  chromium  being 
included — the  American  patent  office  decided  that  the 
special  modes  of  preparation  of  the  basic  chromium  salts 
were  sufficiently  novel  to  allow  of  the  process  being  patented 
as  a  new  one  in  America. 

Owing  to  its  resistance  to  heat  and  moisture,  the  chrome- 
leather  would  probably  be  very  suitable  for  belting  which 
had  to  stand  heat  in  a  moist  atmosphere.  The  leather  was 
also  very  elastic,  though  it  did  not  permanently  stretch. 
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NOTE  UPON  THE  IDENTIFICATION  OF  A  CERTAIN 
BED  A/.o  COLOURING  \l  \TTKk. 

IIV    .lUllv     II.     Ml  lllilNH,    .IK.,     in.,,. 

1 1  rears  ago  the  identification  of  a/.o  colours  was  a  com* 
paiativeU  easy  matter,  but  of  late  die  number  of  tins  class 
of  dyes  hai  so  enormously  increased  that  the  tests  formerly 
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relied  upon  by  chemists  arc  do  longer  adequate,  and  at 
times  it  «ill  happen,  after  all  the  usual  tests  have  railed 
to  establish  the  nature  of  the  product  under  examination, 
1  the  chemist  will,  so  to  say,  find  himself  completely  at 
sea.  The  only  way  then  open  to  properly  cope  with  the 
problem  is  to"  make  a  complete  and  thorough  chemical 
examination. 

What  1  have  just  prefaced  occurred  to  me  a  few  months 
sitae,  at  which  time  I  received  a  sample  of  a  red  dye,  with 
the  request  that  1  should  determine  its  nature  and  com- 
position. 

At  first  sight  this  seemed  to  he  an  easy  matter,  but,  after 
applying  all  the  usual  tests  with  acids,  alkalis,  dye-test, 
&c.,  I  found  that  I  was  unable  to  say  with  certainty  what 
particular  dyestuff  I  had  in  hand,  though  of  course  these 
tests  narrowed  the  possible  combinations  down  to  three  or 
four.  To  gain  therefore  a  thorough  insight  into  the  con- 
stitution of  the  product  under  examination,  the  following 
investigation  was  undertaken  : — 

General  Characteristics. 

The  dyestuff  was  a  fiery  red  powder  easily  soluble  in 
hot  or  cold  water  with  a  scarlet-red  colour. 

Hydrochloric  acid  added  to  its  aqueous  solution  produced 
practically  no  change  of  colour.  It  dissolved  in  concen- 
trated sulphuric  acid  with  a  cherry-red  colour,  which,  upon 
dilution  with  water,  changed  to  a  yellowish-scarlet.  Caustic 
soda  added  to  its  aqueous  solution  produced  only  a  very 
slight  change  of  colour,  merely  imparting  a  slightly  browner 
shade  to  the  solution. 

Reducing  agents,  as  stannous  chloride  and  hydrochloric 
acid,  decolorise  the  solution,  with  the  separation  of  a 
crystalline  reduction  product. 

It  dyed  wool  in  an  acid  bath,  of  a  brilliant  yellowish- 
scarlet  colour. 

From  the  foregoing  it  was  easy  to  infer  that  the  dyestuff 
was  a  plain  azo  compound,  and  therefore  all  diazo  and 
tetrazo  compounds  were  excluded  from  consideration. 

Barium  Salt. 

Since  considerable  information  as  to  the  nature  of  the 
dyestuff  can  be  obtained  by  an  examination  of  its  barium 
salt,  an  attempt  was  made  to  prepare  this  body,  but,  owing 
to  its  impurity  and  great  solubility  in  water,  much  difficulty 
was  encountered  in  obtaining  a  product  of  sufficient  purity 
for  analysis  ;  but,  finally,  after  several  trials,  the  following 
process  was  adopted  :— 25  grms.  of  dyestuff  were  dissolved 
in  150  c.c.  of  boiling  water,  and  to  the  solution  was  added 
120  c.c.  of  95  per  cent,  alcohol. 

The  mixture  was  now  filtered  hot,  and  the  filtrate  set 
aside  overnight  to  crystallise.  The  next  morning  the 
beaker  was  found  611ed  with  a  mass  of  indistinct  microscopic 
reddish-brown  needles,  which  constitute  the  soda  salt  of  the 
body  under  examination. 

The  crystalline  mass  was  collected  upon  a  filter,  and  then 
placed  upon  a  porous  plate  to  drain  and  dry.  The  yield  of 
once-purified  soda  salt  from  25  grms.  of  dyestuff  was  rather 
small,  much  colour  remaining  dissolved  in  the  mother- 
liquor.  The  soda  salt  thus  obtained  was  of  a  bright  red 
colour  by  reflected  light,  and  under  the  microscope  by 
transmitted  light  appeared  as  little  reddish-brown  needles. 

It  would  have  been  better  to  recrystallise  the  soda  salt 
once  or  twice  more,  to  ensure  an  absolutely  pure  product, 
before  proceeding  any  further,  but,  as  I  had  only  a  small 
amount  of  material  at  hand,  it  was  feared  that  an  attempt 
to  purify  the  product  further  would  be  fraught  with  too 
great  a  loss.  Hence  I  was  obliged  to  prepare  the  barium 
salt  with  only  a  partially  pure  soda  salt,  and  consequently 
the  latter  was  uot  obtained  in  a  sufficient  state  of  purity  for 
accurate  analytical  work,  yet  the  results  obtained  were 
sufficiently  close  to  theory  "to  enable  me  to  determine  the 
constitution  of  the  dyestuff  in  question. 

The  soda  salt  was  now  dissolved  in  hot  water,  acidified 
with  hydrochloric  acid,  heated  to  boiiing,  and  treated  with 
an  excess  of  barium  chloride.  A  brilliant  red  precipitate  of 
the  barium  salt  was  thus  obtained.  It  was  collected  upon 
a  filter,  and  washed  with  cold  water,  until  a  drop  of  the 


filtrate  no  longer  reacted  for  chlorine  with  argentic  nitrate. 
It  wa>  then  spread  upon  a  porous  plate  till  air-dry,  and 
finally  dried  over  sulphuric  acid  to  constant  weight. 

Water  of  Crystallisation. 

Substance  taken  (1I..SO,  dry) ]'0279«rms. 

Water  lost  at  186*  C 0*0181     „ 

Equivalent  to  water 2'7i  per  cent. 

Barium  Estimation. 

Substance  taken 0-2<533  grm. 

BaSOt  found 0*099 

Equivalent  U>  barium 22" 20  percent. 

A  duplicate  Ba  estimation  gave  absolutely  the  same 
result. 

On  now  calculating  a  molecular  weight  from  the  quantity 
of  BaS04  found,  we  obtained  : — 

0-099  :BaS04  ::  0-2633  :  .r 

x  =  616-3. 

Therefore  the  least  molecular  weight  possible  is  616-3. 

Number  of  Sulpho-Groups  present. 

The  percentage  of  barium  found  was  22 -26  percent., 
hence  22-26  -h  137  =  0- 16  atom  barium.  Now,  as  100 
parts  of  barium  salt  contain  0- 16  atom  Ba,  therefore  6 16- 3 
parts  wdl  contain  0*98  part  barium,  or,  in  round  numbers, 
1  atom ;  but,  as  1  atom  of  barium  calls  for  two  sulpho- 
groups,  therefore  it  is  evident  that  the  barium  salt,  as  well 
as  the  soda  salt,  must  contain  two  sulpho-groups. 

The  compound  coming  nearest  to  these  requirements  and 
to  others  which  will  be  enumerated  later  on,  is  one  of  the 
empirical  formula  C,:II1.,N2S:,07,  and  of  which  three  iso- 
meric forms  or  modifications  are  possible,  viz.  : — 

1.  CsKjCCHg^CHSOs)— N=N— $— CwHs(HSOa)OH, 

2.  C6H(CH3)a(HS03)8— N=N-H8— CjoHbOH, 

3.  C6H3(CH3)2— N=N— /8C,0H4(HSO3)sOe, 

either  of  which  would  yield  a  water-free  barium  salt 
requiring  23-93  per  cent,  of  barium. 

It  therefore  follows,  that  in  the  body  under  examination, 
the  sulpho-groups  may  be  either  equally  distributed  between 
the  benzene  and  naphthalene  nuclei,  as  in  example  1  ;  or  be 
both  contained  in  the  benzene  nucleus,  as  in  example  2  ;  or, 
lastly,  may  be  both  contained  in  the  naphthalene  nucleus,  as 
in  example  3  ;  and  the  general  characteristics  of  the  producs 
would  point  to  a  body  of  the  latter  composition. 

To  therefore  determine  the  exact  location  of  the  two 
sulpho-groups,  an  examination  of  its  reduction  products  is 
necessary.     This  was  accomplished  as  follows  :  — 

Two  grms.  of  dyestuff  were  dissolved  in  20  c.c.  of  boiling 
water,  filtered,  and  the  filtrate  treated  with  12  c.c.  of  a  solu- 
tion of  stannous  chloride  dissolved  in  hydrochloric  acid  <?*' 
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1-2  sp.  gr.  (40SuCl2  +  100  c.c.  HOI).  The  mixture  effer- 
vesced at  first,  and  'on  continuing  the  heating  for  a  few 
minutes,  the  red  colour  of  the  solution  was  completely 
di-stroyed,  giving  place  to  a  solution  of  amber  colour.  Before 
the  solution  has  had  time  to  become  thoroughly  cool,  a 
white  crystalline  body  begins  to  separate. 

The  whole  mixture  was  now  placed  in  an  ice-box  until 
well  cooled,  and  the  crystalline  mass  which  separated  was 
collected  upon  a  fiher  and  washed  with  cold  water  till  free 
from  tin  and  hydrochloric  acid.  It  was  then  dissolved  in 
sodium  acetate  solution,  filtered,  and  re-precipitated  with 
hydrochloric  acid  in  the  shape  of  fine  white  needles,  which, 
however,  turned  reddish  after  a  very  short  exposure  to  the 
It  is  therefore  very  difficult  to  obtain  the  compound  in 


air 


a  perfectly  pure  condition. 

The  crystalline  mass  was  filtered  as  rapidly  as  possible 
by  means  of  a  suction  pump,  washed  with  alcohol  and  ether, 
and  finally  dried  under  the  air-pump.  I  thus  obtained  a 
body  crystallising  in  pretty  needles,  as  may  be  6een  by  an 
inspection  of  the  accompanying  micro-photograph,  and 
possessing  only  a  faint  reddish  colour. 

This  body  "in  aqueous  solution  is  quickly  oxidised  by 
contact  with  the  air.  Alkalis  and  oxidising  agents  behave 
similarly.  It  does  not  unite  with  nitroEo  compounds  to 
form  colouring  matters,  and  reduces  silver  nitrate  to 
metallic  silver  very  rapidly.  Hence  the  body  agrees  in  all 
points  with  the  amido-£-naphthol-a-disulphonic  acid  (from 
0-Daphtholdisulphonic  acid  R)  described  by  O.  N.  Witt, 
Ber.  d.  chem.  Ges.  1888,  3479  (this  Journal,  1889,  276— 
277). 

The  acid  filtrate  remaining  after  removing  the  above- 
described  reduction  product  was  treated  with  zinc,  and 
allowed  to  stand  until  the  tin  was  all  precipitated. 

The  filtered  solution  was  now  made  alkaline  with  caustic 
soda,  and  shaken  up  with  ether.  After  the  latter  had  been 
distilled  off,  a  few  drops  of  a  brownish  basic  oil,  strongly 
smelling  of  xylidine,  were  obtained. 

As,  however,  the  quantity  of  material  was  too  small  for 
identification,  a  larger  quantity  was  prepared  by  repeating 
the  reduction  with  15  grms.  of  dyestuff,  and  the  basic  oil 
thus  obtained  was  found  upon  examination  to  be  xylidine. 

Hence,  as  xylidine  and  amido-^-naphtholdisulphonic  acid 
were  found  among  the  dyestuff  reduction  products,  it  is 
evident  that  it  must  be  formed  by  the  union  of  a  salt  of 
diazo-xylcne  witb  beta-naphtholdisulphonic  acid  R,  and 
hence  the  free  dyestuff  acid  muse  have  the  following 
constitution  :  — 


SO,H 


C6H3(CH3)2-X=X-^-C10H4(OH)^ 


/w, 


SOJB 


We  have  previously  shown  that  the  barium  salt  on  being 
heated  to  155°  C.  loses  2*74  per  cent,  of  water  of  crystal- 
lisation, which  corresponds  to  2'74  +  18  «  0'15  mol. 
water  of  crystallisation. 

Xow,  as  100  parts  of  barium  salt  lose  0"  15  mol.  of  water, 
therefore  615*3  barium  salt,  or  1  mol.,  will  lose  0"92 
water,  or,  in  round  numbers,  1  mol.  water  of  crystallisation. 

Hence,  the  air-dry  barium  salt  must  have  the  following 
constitution  :  — 

/SOsv 

I    l\    (  \l   ,-S^S-fiCluU4(OU)(  >Ba+H20. 

A  body  of  this  constitution  calls  for — 

Per  Cent. 

W;i tcr  of  cryst  a  1 1  isa  t  ion 8*00 


Found— 

Water  of  crystallisation. 
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COMMERCIAL  METHODS  FOR  THE   VALUATION 
OP    IMPORTED    SUGARS    APPLIED    TO   THE 

ASSESSMENT   OF   DUTIES   THEREON. 

liY   K.   SHEBEB,   PH.D. 

The  duty  collected  upon  imported  sugars  has  furnished 
a  larger  amount  of  revenue  than  the  duty  upon  any  other 
imported  article  of  commerce  under  all  tariffs  enacted  since 
1861,  except  that  of  1890,  which  admitted  raw  sugars  free. 
Hence  the  importance  of  an  equitable  and  practicable 
schedule  of  rates  for  the  various  grades  of  commercial 
sugars. 

The  tariff  of  1894  is  the  only  one  enacted  since  that  of 
184G  which  has  provided  for  ad  valorem  rates  of  duty  upon 
sugars.  Data  are  therefore  wanting  for  a  full  consideration 
of  the  merits  of  specific  as  compared  with  ad  valorem  rates. 
The  difficulties  which  have  attended  the  administration  of 
the  existing  schedule  of  ad  valorem  rates,  have,  however, 
already  been  found  sufficiently  formidable  to  justify  the 
consideration  of  the  advantages  of  specific  rates,  and  an 
effort  to  devise  a  scheme  to  provide  the  required  amount  of 
revenue  upon  sugar  by  specific  rates  of  duty,  which  shall  he 
relatively  ad  valorem,  as  applied  to  the  different  grades  of 
sugar. 

Under  the  tariffs  enacted  prior  to  that  of  1883,  the  Dutch 
standard  alone  was  the  means  prescribed  for  distinguishing 
the  various  qualities  of  sugars. 

The  tariff  of  1883  first  adopted  the  polariscopic  test  in 
addition  to  certain  numbers  of  the  Dutch  standard,  which 
were  still  retained  as  a  means  of  distinguishing  the  several 
grades.  This  change  was  brought  about  by  the  discovery 
in  1878  that  the  method  of  manufacture  of  certain  high 
grade  centrifugal  sugars  had  been  so  modified  as  to  cause 
them,  when  graded  by  the  Dutch  standard,  to  be  assessed 
at  the  lowest  rate  of  duty.  It  was  claimed  on  the  part  of  the 
Government  that  such  sugars  were  artificially  coloured,  and 
seizures  of  importations  were  made  in  Baltimore  and  New- 
York  by  the  Customs  authorities. 

The  several  suits  which  resulted  were  variously  decided 
in  favour  of  the  importers  and  of  the  Government  by  the 
lower  courts,  but  upon  final  appeal  to  the  Supreme  Court  the 
decision  was  in  favour  of  the  importers,  the  opinion  of  the 
majority  of  the  Court  being  that  they  could  not  be  held  to 
have  attempted  an  evasion  of  the  United  States  Customs- 
laws  by  the  importation  of  an  article  which,  by  a  modification 
in  method  of  manufacture,  caused  the  Dutch  standard  to  be 
no  longer  a  measure  of  its  value.  The  Court  held  that  the- 
Duteh  standard  was  the  only  lawful  measure  of  value  tor  the 
purpose  of  assessment  of  duty  that  the  Customs  officials 
could  apply;  in  other  words,  that  they  could  not  go  behind 
the  returns. 

The  Treasury  Department  had  in  1879  directed  the 
employment  of  the  polariscope  by  Customs  officials  for  the 
ascertainment  of  dutiable  value,  or  true  Dutch  standard 
grade,  of  such  sugars  as  were  believed  to  have  been 
degraded  in  colour  to  evade  payment  of  proper  rate  of  duty. 

In  1881,  upon  the  final  decision  of  the  Supreme  Court, 
this  use  of  the  polanseope  by  Customs  officials  was  dis- 
continued, and  the  increased  duties  collected  by  this  meansy 
to  the  extent  of  some  two  millions  of  dollars,  were  refunded. 

In  the  tariff  of  1893,  as  already  stated,  the  polariscopic 
teal  was  made  the  chief  basis  for  the  classification  of  sugars, 
the  use  of  certain  numbers  of  the  Dutch  standard  being, 
however,  retained. 

The  Dutch  standard  is  perhaps  the  earliest  known  means 
of  grading  sugars  for  commercial  purposes.  It  was  first 
adopted  by  the  government  of  Holland  for  revenue  purposes. 
It  consists  of  B  scries  of  sugars,  varying  in  colour,  or 
rather  ■hade,  from  |>ure  white  to  a  very  dark  brown,  almost 
black.       Tic     pel    comprises    20    sugars,    No.    1     being    the 

darkest,  and  No.  20  the  lightest.     Applied  to  sugars  such 

as    are    the    product    of  the    Dutch    Rait    India    Islands,    it 

furnished   a    mo  I   accurate  measure  of  value,  but  when 

Compared  with  sugars  of  fl  different    colour  from  that,  of   the 

standard,  the  difficulty  of  determining  the  exact   -hole  or 

grade  of   the  sugar,  ho  compared,  will  be  readily  seen.      The 

lagan  of  the  Dutch  standard  below  No.  16  are  of  a  uniform 

grey    colour,    varying   in    intensity    from    a  very    light  to  a 
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very  dark  shade.  Some  sugars  we  of  a  reddish  colour, 
others  <>f  a  yellow  straw  colour,  and  the  Dutch  standard 
becomes  q  very  uncertain  means  for  the  grading  of  sugars 
which  differ  from  it  so  widely  in  colour.  The  variation  in 
shade  from  light  to  dark  in  the  sugars  which  compose  the 
Dutch  standard,  and  in  all  sugars  manufactured  by  similar 
processes,  is  caused  by  the  greater  or  less  amount  of 
molasses  remaining  in  them,  and,  as  the  impurities  affecting 
their  value  are  in  tin  molasses,  it  will  be  seen  that  this 
standard  becomes  an  approximately  accurate  one  for  their 
valuation. 

The  polariscopic  test  as  a  method  for  the  valuation  of  raw 
sugars,  became  generally  accepted  in  this  country  about 
1870.  Since  that  date  nearly  all  commercial  transactions 
in  such  sugars  have  been  based  on  that  test.  It  is  an 
accurate  measure  cf  the  value  for  refining  purposes,  within 
certain  recognised  limits,  of  all  raw  cane  sugars  testing 
89  per  cent,  or  above.  In  the  case  of  low  grade  raw  sugars 
it  i>  conceded  that  this  test  alone  is  not  an  accurate  measure 
of  value.  An  exact  estimate  of  the  product  of  these  sugars 
requires  a  more  or  less  complete  analysis  of  them ;  the 
determination  of  the  percentage  of  ash,  of  invert  sugar,  the 
pure  sugar  as  determined  by  Clerget's  method,  &c.  Never- 
theless, the  polariscopic  test  is  accepted  as  the  best 
practicable  basis  for  their  commercial  valuation.  For  the 
higher  grades  of  centrifugal  sugars  the  standard  adopted 
by  the  trade  is  a  polariscopic  test  of  96  per  cent.  Sales  are 
made  on  this  basis  with  a  fixed  rate  of  increase  in  value  for 
each  per  cent,  above  96  per  cent.,  and  a  fixed  rate  of 
decrease  in  value  for  each  per  cent,  above  96  per  cent.  For 
Muscovado  sugars  the  commercial  standard  of  test  is 
89  per  cent.,  as  also  for  Molasses  sugars.  These  latter, 
however,  are  not  regarded  as  of  like  value  as  compared 
with  the  former  sugars  of  the  same  test.  The  unit  of  pure 
sugar  in  a  sugar  of  low  test  has  not  the  same  value  as  in  a 
sugar  of  high  test ;  hence  the  rate  of  decrease  in  value  for 
each  per  cent,  below  the  standard  is  double  the  rate  of 
increase  in  value  for  each  per  cent,  above. 

In  the  case  of  raw  beet-root  sugars  the  polariscopic  test 
is  not  the  trade  basis  of  valuation.  These  sugars  are  sold 
on  what  is  called  their  net  analysis  test.  This  is  ascertained 
by  deducting  from  the  polariscopic  test  of  such  sugars  an 
amount  equal  to  five  times  the  percentage  of  soluble  ash 
found  in  them.  The  remainder  is  regarded  as  the  net  analysis 
test  and  is  the  basis  of  purchase  and  sale.  It  has  been  found 
that  the  average  net  analysis  test  of  a  beet -root  sugar  testing 
94  per  cent,  by  polariscope  is  88  per  cent.,  and  this  is  the 
standard  on  which  beet  sugars  testing  94  per  cent,  and  above 
by  polariscope  are  sold.  In  sugar  testing  below  94  per  cent, 
the  percentage  of  ash  is  extremely  variable,  by  reason  of 
the  varying  quantity  and  quality  of  the  molasses  contained 
in  them,  on  which  chiefly  the  percentage  ef  ash  depends. 
An  actual  determination  of  the  percentage  of  ash  in  such 
sugars  is  therefore  necessary  to  arrive  at  their  value.  The 
net  analysis  test  of  a  beet-root  sugar  represents  approxi- 
mately its  highest  possible  yield  in  refined  sugar.  It  is 
assumed  that  the  ash,  consisting  as  it  does  chiefly  of 
alkaline  salts,  will  prevent  the  crystallisation  of  sugar  to  the 
extent  of  five  times  the  amount  of  ash  present.  The 
polariscopic  test  of  sugar  represents  the  units  of  crystallisable 
sugar  contained  in  the  sample  tested.  The  possible  yield 
in  refined  sugar  is,  however,  dependent  upon  the  quantity 
and  character  of  the  impurities  present.  The  ash  in  cane 
sugar  is  less  in  quantity  than  in  beet  sugars  of  the  same 
test,  and  does  not  consist  as  largely  of  alkaline  salts,  which 
retard  crystallisation. 

It  will  be  conceded  that  duties  upon  sugars  should  be  so 
adjusted  as  to  avoid  discrimination  against  any  specific 
grade  of  sugar.  It  is  also  evident  that  any  scheme  adopted 
should  closely  follow  commercial  usage  in  the  method  of 
distinguishing  the  several  grades. 

The  difficulty  in  the  administration  of  strictly  ad  valorem 
rates  may  be  briefly  presented  as  follows:  — 

No  article  of  commerce  is  more  subject  to  changes  in 
value  from  day  to  day  than  is  raw  sugar.  No  stock  upon 
the  exchange  list  shows  more  rapid  fluctuations  in  price, 
and  the  quantity  dealt  in  is  so  great  that  very  slight  changes 
involve  very  large  sums  of  money.  Statutory  provisions 
require  that  the  appraising  officers  should  assess  duty  upon 


the  market  value  of  imported  merchandise  at  the  date  of 
shipment  in  the  principal  markets  of  the  country  from 
which  exported.  This  in  the  case  of  imported  sugars  it  is 
in  many  instances  impossible  to  do.  Much  of  the  raw 
sugar  imported  at  this  port  is  consigned  for  the  credit  of 
the  shipper  at  a  nominal  or  fro  forma  juice  stated  upon  the 
invoice,  against  which,  on  consignment,  the  consignor 
draws.  The  price  at  which  the  sugar  is  actually  sold  and 
the  quantity — it  is  often  not  even  weighed  at  the  place  of 
shipment — arc  determined  by  the  polariscopic  test  and 
weight  after  arrival  here.  The  t.  >t  is  made  after  the  sugar 
arrives  and  settlement  is  made  on  the  basis  of  such  test. 
The  appraising  officials  can  obtain  no  quotation  of  the 
market  price  at  the  date  of  shipment  in  the  chief  market  of 
the  country  from  which  exported,  since  the  real  price  at 
which  the  sugar  is  sold  is  the  market  value  here,  subject  to 
test  on  arrival.  A  nominal  price  is  stated  upon  the  invoice 
but  this  may,  and  often  does,  differ  widely  from  the  actual 
value.  Should  the  shipper  of  the  sugar  state  upon  the 
invoice  a  test  higher  than  the  actual  test  and  place  a  value 
upon  it  higher  than  the  true  value,  which  he  often  doe-, 
that  he  may  draw  a  larger  amount  against  his  shipment, 
the  importer  must,  nevertheless,  pay  duty  upon  the  invoice 
value.  The  customs  authorities  have  no  power  to  reduce 
declared  values  ;  they  can  only  increase  them. 

In  the  smaller  islands  of  the  West  Indies,  particularly 
the  English  islands,  the  shipper  collects  the  products  of 
many  small  plantations  at  different  dates,  paying  various 
prices,  and  ships  a  cargo,  thus  accumulated,  at  a  nominal 
price,  the  actual  price  to  be  determined  upou  its  arrival  and 
test  here.  How  is  it  possible  for  customs  officials  here  to 
decide  upon  the  correctness  of  such  an  invoice  in  accord- 
ance with  the  requirements  of  the  statutes,  which  provide 
that  they  shall  he  governed  by  the  market  price  of  the 
chief  market  of  the  country  from  which  exported  at  the 
time  of  shipment  ? 

It  may  be  that  in  process  of  time  the  difficulties  that 
attend  the  administration  of  a  tariff  providing  ad  valorem 
rates  of  duty  upon  sugar  will  be  overcome,  but  it  would 
certainly  seem  that  specific  rates  would  be  much  easier  of 
administration  and  more  equitable.  Specific  rates  would 
afford  no  opportunity  for  under-valuations,  nor  would  the 
importer  be  mulcted  for  over- valuations. 

A  schedule  of  specific  rates  of  duty,  providing  for  the 
decreasing  value  of  the  sugar  unit  in  sugars  of  low  test,  so 
that  such  sugars  would  not  in  any  degree  be  discriminated 
against,  is  desirable  but  is  impracticable,  for  the  reason 
that  these  sugars  are  of  a  variable  value,  even  when  of 
the  same  polariscopic  test. 

No  scheme  is  practicable  which  requires  a  complete 
analysis  of  a  sample  of  every  importation.  Simplicity  of 
administration  must  be  regarded  even  at  the  cost  of 
discrimination  against  some  sugars. 

Any  schedule  adopted,  grading  sugars  by  polariscopic 
test,  should  provide  that  from  the  test  of  beet  root  sugars, 
there  shall  be  deducted  an  amouut  equal  to  five  times  the 
percentage  of  soluble  ash  found  by  chemical  analysis  to 
be  present,  and  that  the  remainder  be  regarded  as  the 
polariscopic  test  of  such  sugars,  for  the  purposes  of 
classification.  Such  a  provision  would  place  beet-root 
sugars  upon  a  parity  with  cane  sugars. 

Commercial  sugars  rarely,  if  ever,  test  below  75  per 
cent,  by  the  polariscope.  Upon  sugars  testing  not  above 
75  per  cent,  the  lowest  rate  of  duty  should  be  assessed, 
and  the  rate  of  increase  should  be  graded  for  each  per 
cent,  above  75  per  cent,  proportionately  to  the  increased 
commercial  valuation.  Trade  usage  divides  raw  sugars 
in  well-defined  classes  by  polariscopic  test,  and  the  rate  of 
duty  could  readily  be  adjusted  so  as  to  be  approximately 
proportionate  to  the  value.  Marked  increase  in  rates  at 
any  specific  test  should  be  avoided  as  far  as  possible,  to 
prevent  disputes  between  importers  and  customs  officials. 
To  conform  to  commercial  usage  it  will  be,  however, 
necessary  at  certain  percentages  by  polariscopic  test  to 
double  the  rate  of  increase  in  duty. 

I  refrain  from  suggesting  in  detail  a  specific  schedule  of 
duties,  since  there  are  some  among  the  members  of  this 
association  who  are  more  familiar  with  the  usages  of  the 
trade  in  the  valuation  of  sugars  than  myself. 
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The  question,  too,  of  the  desired  amount  of  revenue  to 
be  collected  by  duties  upon  sugars  must  control  the  starting 
point  of  any  schedule  of  rates. 

The  average  test  of  imported  raw  sugars  has  been  for 
several  years  about  90  per  cent. 

It  would  seem,  therefore,  that  the  desired  average  rate 
of  duty  per  pound  should  be  placed  upon  sugars  testing 
above.  89  per  cent,  and  not  above  90  per  cent.,  and  that 
sugars  testing  above  or  below  90  per  cent,  should  be  made 
dutiable  according  to  test  by  polariscope  with  an  increase 
or  decrease  in  rate  for  each  per  cent,  proportionate  to  the 
increase  or  decrease  in  value  placed  upon  them  by  the 
trade  in  commercial  transactions.  The  details  of  such  a 
schedule,  I  leave  to  those  better  qualified  to  prepare  it  than 
mj-sclf. 

Regarding  a  duty  upou  refined  sugars,  it  is  suggested 
that  such  a  protection  as  it  is  desired  to  give  the  American 
refiner  can  best  be  attained  by  the  imposition  of  a  specific 
rate  of  duty  upon  such  sugars  in  addition  to  the  duty 
imposed  upon  all  sugars  by  polariscopic  test.  This  course 
would  afford  the  desired  protection  in  a  manner  that  would 
not  be  open  to  a  suspicion  that  it  was  in  any  way  concealed 
or  disguised  in  the  complication  of  ad  valorem  rates  upon 
raw  and  refined  sugars. 

The  Dutch  standard  in  colour  is  perhaps  the  best 
practicable  means  for  distinguishing  refined  from  raw 
sugars. 

Refined  sugars  below  No.  16  Dutch  standard  in  colour, 
are  not  to  any  appreciable  extent  imported  into  the  United 
States.  Xo  difficulty  would  attend  the  grading  by  the 
Dutch  standard  of  sugars  above  No.  16,  since  they  are 
so  nearly  white  as  to  possess  little  or  no  colour. 

A  provision  therefore  that  all  sugars  above  No.  16 
Dutch  standard  in  colour  be  held  to  be  refined  sugars  and 
be  subjected  to  the  desired  rate  of  duty  in  addition  to  the 
rate  placed  upon  all  sugars  by  polariscopic  test,  would 
seem  to  meet  the  requirements  in  regard  to  refined 
sugars. 

The  foregoing  suggestions  relative  to  duties  upon  im- 
ported sugars  are  offered,  not  with  the  view  of  presenting 
anything  new,  but  with  a  desire  to  reach  a  practicable  and 
equitable  solution  of  a  purely  practical  and  commercial 
question. 

Having  for  more  than  20  years  been  chiefly  occupied  in 
the  work  of  testing  sugars  by  the  polariscope,  I  feel  justi- 
fied in  the  statement  that  no  more  difficulty  attends  the 
assessment  of  duties  upon  imported  sugars  by  this  means 
than  attaches  to  their  valuation  for  commercial  purposes. 

Disccssion. 

Mr.  Cr.KMKNTsoN  asked  Mr.  Sherer  how  the  moisture 
was  determined  for  the  valuation  of  imported  molasses. 

Mr.  Sherer,  in  reply,  said  that  the  test  was  carried  out 
in  the  usual  manner  by  drying  at  100'''  C.  in  a  porcelain 
dish  filled  with  sand. 


EinuTivt. 

i  HE  COBEfiCT  [ODIKE  NUMBE& 

i'.v  ir.  si  hwki  tzeb  am)  v..  LVTiawm. 

(This  Journal,  1805,  130.) 

It  appear!   that,  for  a  letter    understanding  of  the   table 
m  j..  182,  it  should  be  mentioned  that  in  the  heading  of  the 

12th  column,  "  Amount  of  Iodine    Substituted,  in  I'er  Cent., 

from  Oil  taken,"  tl.e  author-   included  in  the  substituted' 

iodine,    also   the    iodine   present    ill    the    form    of    h\dr  iodic 
acid. 

theref>,r,.  evident  thai  the  figures  contained  in  this 
column  must  be  divided  i>y  two  in  order  to  And  the  amount 
of  iodine  aetnallj  substitute  d 

tnple,  the  reference!  in   the  text,  p,    188,   left 
column,  :,t  h  and  28th  limn  from  the  top,  must  be  rader- 

I  in  this  way. 
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L-GENEBAL  PLANT,  APPAEATUS,  AND 
MACHINERY. 

PATENTS. 

An  Improved  Method  of  and  Apparatus  for  Generating 
Steam  and  Evaporating  Liquids.  H.  McPhail  and  C. 
II.  Simpson,  both  of  Wakefield,  Yorkshire.  Eng.  Pat. 
11,044,  June  11,  1892. 

The  invention  relates  chiefly  to  the  production  of  dry  and 
superheated  steam  and  the  prevention  of  priming  in  steam 
boilers.  The  invention  is  shown  applied  to  boilers  of  the 
Lancashire  type,  the  steam  being  collected  by  an  anti- 
priming  pipe  in  the  usual  manner,  and,  instead  of  passing 
direct  to  the  stop  valve,  it  is  convej'ed  by  branch  pipes  to  a 
superheater  in  the  external  flue  at  the  rear  end  of  the 
boiler,  wherein  it  is  superheated.  The  steam  afterwards 
passes  by  means  of  a  pipe  placed  below  the  internal  flue 
tubes,  to  the  front  of  the  boiler  and  back  again  to  a  similar 
superheater  similarly  situated  in  the  external  brickwork  flue, 
where  it  is  again  heated,  and  afterwards  is  carried  above  the 
internal  flue,  but  below  the  water-level,  finally  escaping  into 
an  Ciitlet  pipe.  }ly  this  arrangement  the  evaporation  in  the 
boiler  is  quickened,  and  th(i  temperature  throughout  is 
rendered  more  uniform,  the  steam  becoming  superheated 
by  the  waste  gases  passing  to  the  chimney.  The  method 
may  also  be  used  for  the  evaporation  of  liquids  generally. 

— E.  G.  C. 


Improved    Apparatus  for  Sterling    liqnil*,    Mpiicatie 

ahofor  Heating  Cooling,  Condensing,  and  other  similar 

rturpoM*.     P.  M.  F.  Laurent,  Paris,  France.    Eng.  Pat 

(Under  International  Convention),  November  20, 1893. 

Two  thin  sheets  of  copper,  brass,  or  the  like,  held  apart  by 

suitable  distance-strips,  are  coiled  round  a  central  tube  or 

annulna  to  form  two  separate  passages  communicating  at  the 

Centre,  Whereby  water  or  other  liquid  may  (low  by  one  con- 
voluted passage  from  the  outside  inwards  to  the  centre,  and 
back  by  the  other  spiral  passage  to  the  outside.    Thecentral 


Any  nl  thesi  ipeoifloal  tons  may  be  obtained  by  post  by  remitting 
M.  the  price  now  flxed  for  all  ipeoiflcatlom,  postage  Inoluded-to 
Kir  Henry  Reader  lack, Comptroller  of  the  Patent  Office,  South' 
Mnpton  Bufldnigs,  Ohanoery  Lane,  London,  w.c. 
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tube  or  annulus  i-  heated  by  a  gaa  flume  or  in  any  other 
convenient  manner,  so  that  the  liquid  is  heated  at  the  centre, 
and  as  it  flows  outwards  it  gives  up  its  heal  to  the  liquid 
flowing  inwards,  thereby  becoming  itself  cooled,  the  ultimate 
result  being  that  the  temperatures  of  the  ingoing  and  out- 
going liquids  are  not  very  different.  The  water  is  thus 
sterilised,  ami  subsequent  cooling  fits  it  for  drinking  purposes. 
In  a  similar  manner  the  apparatus  may  be  used  ;i-  a  heat- 
exchanging  apparatus  for  the  condensation  of  vapours,  or  as 
a  refrigerator.  The  heating  of  the  central  tube  is 
regulated  by  a  thermostat,  which  varies  the  supply  of  gas  ; 
and,  in  order  to  render  the  joints  of  the  distancc-pii 
watertight,  rings  or  bands  of  india-rubber  an;  used  as 
packing.  In  a  modified  apparatus  there  are  two  part- 
united  by  tubing,  in  one  of  which  the  liquid  is  heated,  the 
other  being  used  as  a  heat-exchanging  apparatus. — E.  G.  C. 


An    Apparatus  for    Drawing     off  known     Quantities    of 
Liquid  and  Registering    the   same.     II.  Nalder,  W.  8. 

Crawley,  and  A.  Soames,  Clerkenwell,  Middlesex.     Eng. 
Pat.  6777,  April  5,  1894. 

WITHIN  a  vertical  measuring  cylinder,  there  is  a  piston 
worked  from  a  pivoted  hand-lever  by  means  of  tappets 
upon  a  piston  rod  ;  the  amount  of  movement  of  the  operating 
handle  being  regulated  by  an  endless  band  carrying  a 
pair  of  projecting  pins  which  engage  with  the  said  handle. 
As  the  hand  lever  is  raised,  a  projection  upon  the  erjdless 
band  is  guided  over  and  lifts  the  arm  of  the  three-way  valve 
at  the  base  of  the  measuring  cylinder,  thereby  permitting 
the  liquid  to  enter,  while  a  further  movement  causes  the 
piston  to  begin  to  lift,  and  the  motion  is  continued  until  tbe 
required  amount  of  liquid  is  drawn,  the  amount  being 
measured  by  any  convenient  form  of  registering  apparatus 
worked  by  the  movement  of  the  endless  band.  The  motion 
of  the  handle  is  now  reversed,  causing  the  band  to  turn  the 
plug  of  the  three-way  cock  and  cut  off  the.  supply  of  liquid, 
and  likewise  open  a  new  passage  for  its  escape  by  a  suitable 
spout. — E.  G.  C. 

Improvements  in  Apparatus  for  Making  Fresh  Water 
from  Salt  Water,  partly  applicable  also  to  Condensing 
and  to  Heating  Feed-  Water.  H.  Hocking,  Liverpool. 
Eng.  Pat.  7184,  April  11,  1894. 

A  vertical  cylindrical  casing  is  provided  with  a  sliding 
door,  to  which  is  attached  a  battery  of  steam  coils  for 
heating  and  evaporating  the  salt  water,  while  above 
there  is  an  outlet  for  the  steam  to  escape,  consisting  of 
a  cup-shaped  and  perforated  casting  surrounding  a  bell- 
mouthed  aperture  in  order  to  prevent  water  being  carried 
over  with  the  steam  ;  a  drain-pipe  is  fitted  to  the  cup  to 
allow  any  condensed  steam  to  drain  back  into  the 
evaporating  casing.  The  steam  is  supplied  to  the  coils  by 
means  of  hollow  steam-chests  cast  upon  the  door,  and  there 
are  taps  to  regulate  the  supply.  The  door  can  be  removed 
from  its  closed  positiou  and  the  tubes  taken  out  for  cleaning 
and  repairs.  In  a  modified  apparatus  for  heating  feed- 
water,  the  casing  is  horizontal  and  the  arrangements  for  the 
removal  of  steam  for  condensation  are  dispensed  with. 

— E.  G.  C. 

Improvements   in  Evaporating   Apparatus.     E.  G.  Scott, 
Liverpool.     Eng.  Pat.  7388,  April  13,  1894. 

The  liquid  to  be  evaporated  is  made  to  flow  in  thin 
films  down  the  inner  surfaces  of  vertical  tubes  contained 
within  a  casing,  while  air  is  drawn  upwards  through 
the  tubes  by  means  of  a  fan,  and  discharged  with  the 
vapour  formed,  through  the  outlet  above;  steam  at  the 
same  time  circulates  around  the  tubes  in  the  external 
casing,  to  promote  evaporation.  A  motor  at  the  base  of 
the  apparatus  driven  the  fan  and  also  the  pump  for  lifting 
the  treated  liquid  to  the  reservoir  above,  for  a  further  con- 
centration. The  upper  ends  of  the  tubes  are  notched,  in 
order  to  ensure  an  even  flow  of  liquid  over  the  interior 
surfaces. — E.  G.  C. 


Improvement*  in  or  connected  with  Air-tight  Receptacles- 

or    Cii\(s  for   Chemicals   and    other    (loods.     A.   Apps, 
London.     Eng.  Pat.  8392,  April  27,  1894. 

Tin:  vessel  or  casing  is  constructed  with  one  or  more  ridi  ' 
of  thin  corrugated  sheet  metal  or  sheet  india-rubber,  s( 
that  the  volume  will  easily  change  under  variations  of  tem- 
perature and  pressure.  The  membrane  is  carried  in  a  cap, 
which  may  be  screwed  on  to  the  vessel,  a  tight  joint  being 
made  by  an  India  rubber  packing-ring,  whilst  a  guards 
plate  inside,  prevents  any  injury  to  the  membrane.  In  a 
modified  arrangement,  the  membrane  is  replaced  by  an 
elastic  bag,  carried  inside  the  stopper,  and  communicating 
with  the  interior  by  means  of  a  short  tube  fixed  in  the 
lower  wall  of  the  stopper,  so  that  if  the  interior  pressure 
rises,  the  flexible  membraue  will  expand  outwards,  and  tend 
to  establish  equilibrium  between  the  internal  and  external 
pressures. — E.  G.  C. 


Improvements  in  Processes  and  Apparatuses  for  Distilla- 
tion. O.  Perrier,  Paris,  France.  Eng.  Pat.  20,175,  Octo- 
ber 22,  1894. 

The  invention  relates  to  apparatus  for  the  distillation  and 
rectification  of  volatile  products,  such  as  resins,  fatty  acids, 
acetic  acid,  and  the  like.  The  liquid  to  be  treated  is  first 
led  into  a  series  of  compartments,  where  it  is  submitted  to- 
the  agitation  and  propulsion  of  perforated  blades,  and  to  the 
heating  action  of  vapour.  The  compartments  have  overflow 
notches  from  one  to  the  other,  so  that  a  constant  stream  of 
liquid  is  kept  passing  through  the  apparatus,  and  the  vapour 
so  formed  is  led  to  a  series  of  superposed  analysers  filled 
with  beads  of  porcelain  or  the  like,  for  subdividing  the 
gases  as  much  as  possible.  The  gases  are  subjected  to  the 
action  of  condensing  liquids  in  the  analysers,  whereby  a 
fractional  distillation  of  the  vapours  is  effected. — E.  G.  C. 


II -FUEL,  GAS,  AND  LIGHT. 

Preparation  of  Crystallised  Calcium  Carbide  in  the  Electric 
Furnace :  its  Properties  and  Reactions.  H.  Moissan- 
Bull.  Hoc.  Chirn.  1894,  H,  1002—1007. 

Ax  intimate  mixture  of  120  grms.  of  calcium  oxide  from 
marble  and  70  grms.  of  sugar-charcoal  is  heated  in  an 
electric  furnace  for  15 — 20  minutes  with  a  current  of  350 
amperes  and  70  volts.  The  product  forms  a  black  mass, 
which,  having  melted,  will  have  taken  the  shape  of  the 
crucible.  The  yield  is  120 — 150  grms.  The  mass  has  a 
crystalline  fracture,  the  crystals  of  the  calcium  carbide  C2Ca 
having  a  density  (taken  in  benzene)  of  2-22  at  18°.     They 

i  appear  to  be  insoluble  in  all  the  usual  reagents,  and  also 
in  carbon  bisulphide,  petroleum  naphtha,  and  benzene. 
With  regard  to  the  reactions  of   the  substance,  hydrogen 

j  and  nitrogen  are  without  action  on  it,  whilst  chlorine, 
iodine,  and  bromine  react  at  temperatures  from  245Q — - 
350°  C.  The  reaction  with  chlorine  may  be  conveniently 
shown  by  dropping  fragments  of  the  carbide  into  a  flask 
containing  cold  water  saturated  with  chlorine.  Bubbles 
of  acetylene  are  liberated,  which  catch  fire  at  the 
surface,  and  at  the  same  time  a  smell  of  the  chlorides  of 
carbon  is  observed.  Calcium  carbide  burns  in  oxygen  at  a 
dull  red  heat,  whilst  in  sulphur  vapour  it  becomes  incan- 
descent at  500°  C,  forming  calcium  sulphide  and  carbon 
bisulphide.  Phosphorus  at  a  red  heat  transforms  the 
carbide  into  phosphide  without  incandescence,  whilst 
arsenic  reacts  with  a  great  evolution   of   heat,   producing 

|  calcium  arsenide.  Silicon  and  boron  do  not  react  with  the 
compound.  Most  of  the  metals  also  are  without  action. 
Sodium  and  magnesium  do  not  react  at  the  temperature  at 
which  glass  softens  ;  whilst  iron,  which  does  not  react  at  a 
red  heat,  forms  at  higher  temperatures  a  carburetted  alloy 
of  iron  and  calcium.  Tin  does  not  react  at  a  red  heat,, 
whilst  antimony  at  the  same  temperature  gives  a  crystalline: 
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alloy  of  calcium.  The  most  interesting  point,  however, 
in  connection  with  calcium  carbide  is  its  decomposition 
by  water  to  form  pure  acetylene  according  to  the 
equation  C.,Ca  +  ILO  =  C2IL  +  Ca()  (this  Journal,  1895, 
135).  Dilute  acids  cause  a  similar  decomposition,  whilst 
fuming  sulphuric  acid,  for  instance,  only  produces  a  slow 
evolution  of  gas.  Dry  hydrochloric  acid  gas  at  a  bright  red 
heat  causes  a  decomposition,  with  evolution  of  gas  very  rich 
in  hydrogen.  Anhydrous  chromic  acid  in  contact  with 
calcium  carbide  becomes  incandescent  with  evolution  of 
C'( )..,  whilst  aqueous  chromic  acid  only  liberates  acetylene. 
The  substance  is  not  attacked  by  fused  potassium  chlorate 
or  nitrate  except  at  a  red  heat,  and  the  same  applies  to 
lead  peroxide.  When  ground  with  lead  fluoride  at  the 
ordinary  temperature,  it  becomes  incandescent.  By  heating 
with  alcohol  in  a  sealed  tube  to  180°  C,  acetylene  and 
calcium  ethylate  are  formed  according  to  the  equation 
i2C,H-OH  +  C.>Ca  =  C2H2+Ca(C2H50)2.— T.  A.  L. 


Crystallised  Aluminium  Carbide.     H.  Moissan.     Bull.  Soc. 
Chim.  1894,  H,  1010—1014. 

Aboit  15 — 20  grms.  of  aluminium  are  fused  in  a  carbon 
boat  in  the  electric  furnace,  and  allowed  to  cool  in  a  current 
of  hydrogen.     On  breaking  the   aluminium  obtained,  it   is 


Crystalline  Acetylene  Compounds  of  Barium,  Strontium, 
and  the  Alkalis.  H.  Moissan.  Bull.  Soc.  Chim.  1894, 11, 
1007—1010. 

Working  in  a  similar  manner  to  that  described  in  the 
preceding  note,  the  author  has  obtained  the  corresponding 
carbides  of  barium  and  strontium  by  heating  baryta  or 
strontia  with  sugar-charcoal  in  a  carbon  crucible  in  the 
electric  furnace.  The  densities  of  the  compounds  obtained 
are  3  '75  and  3  •  19  respectively.  Both  are  decomposed  by 
water  with  the  formation  of  acetylene,  and  behave  towards 
reagents  similarly  to  the  calcium  compound.  The  alkalis  also 
appear  to  give  compounds  which  decompose  in  presence  of 
water,  giving  off  a  small  quantity  of  acetylene,  but  owing 
probably  to  the  too  high  temperature  employed,  the  com- 
pounds obtained,  contained  excess  of  carbon,  were  amor- 
phous, and  had  no  definite  composition. — T.  A.  L. 


found  to  contain  brilliant  yellow  crystals.  The  same 
thing  is  observed  on  reducing  a  mixture  of  kaolin  and 
carbon  in  the  electric  furnace.  In  order  ti>  separate  the 
crystals,  which  consist  of  aluminium  carbide,  Al/J;,,  the 
excess  of  aluminium  is  dissolved  away  with  strong  hydro- 
chloric acid.  The  crystals  are  finally  washed  quickly  with 
cold  water,  alcohol,  and  ether,  and  dried.  The  yellow 
crystals  so  obtained  have  sometimes  a  diameter  of  5 — 6  mm., 
and  occasionally  are  hexagonal  in  form.  They  have  a 
density  of  2 -36  and  are  decomposed  at  the  highest  tem- 
perature in  the  electric  arc.  The  carbide  undergoes  an 
interesting  decomposition  in  presence  of  water,  yielding 
methane,  CH4  ;  this  decomposition  is  accelerated  by  heat, 
but  light  has  no  effect.  The  product  also  possesses  well- 
marked  reducing  properties.  The  author  describes  in  detail 
the  methods  adopted  for  analysing  it.  The  aluminium  was 
determined  by  two  methods — either  by  dissolving  in  dilute 
hydrochloric  acid,  filtering  if  necessary,  evaporating  to  dry- 
ness, igniting  and  weighing  as  alumina  ;  or  by  fusing  with 
potash,  neutralising  with  hydrochloric  acid,  and  precipitating 
the  dilute  solution  with  sodium  hyposulphite,  igniting  the 
precipitate,  and  weighing  as  before.  The  carbon  was  estimated 
by  treating  the  compound  with  chlorine,  burning  the  residual 
carbon  in  oxygen,  and  weighing  the  carbon  dioxide  produced; 
or  by  measuring  the  quantity  of  methane  obtained  from  a 
given  weight  of  the  compound  and  deducing  therefrom  the 
weight  of  carbon  in  the  original  substance. — T.  A.  L. 


The  Heating  Power  of  Wyoming  Coal  and  Oil,  with  a 
Description  of  the  Bomb-Calorimeter.  E.  E.  Slosson 
and  L.  C.  Colburn.  Special  Bulletin  of  the  University  of 
Wyoming,  January  1895. 

Recognising  that  coal  is  at  present  the  most  important  of 
the  mineral  resources  of  Wyoming,  Profs.  Slosson  and 
Colburn  have  made  a  chemical  and  thermal  investigation  of 
no  less  than  54  samples  of  coal  and  8  of  petroleum  from 
various  localities  in  Wyoming,  the  samples  being  collected 
by  Prof.  Knight,  and  the  whole  investigation  conducted 
under  the  auspices  of  the  State  University. 

Wyoming  Coal. — The  table  on  pages  354 — 355   gives  the 
results  obtained. 

Wyoming     Petroleum. — The    following    table    gives    the 
thermal  efficiency  of  the  samples  examined  :  — 


Wyoming  I'etroleum  and  Asphalt. 


Location. 


Calories  per  Grin. 


Foot-Pouiuls  1>(T 
1  lb.  of  Oil. 


Pounds  of  Water 

at  212°  P. 

evaporated  by 

1  lb.  of  Oil. 


1 
2 
'A 
4 
I 
I 
7 

a 


Petroleum No  Wood  

„        Shoshone  Reservation 

„         BaltCroek.    Natrona  Co 

„        Oil  Mountain.        „  

„        Newcastle.    Weston  Co 

Little  Popo  Agie.    Fremont  Co 

Asphalt Big  Born 

Wallace  Creek,  W.  of  Garfield  Park. 


10,!»27 
10,883 
lO^ia 
10,71:5 
10, 1 17 
10,430 
9,682 
<;,:;o7 


15,204,000 
15,100,000 

I  (,595,000 
14,671,000 


22-24 
20-11 

19-43 
19-40 


From  ti.e  table  it  will  in-  seen  that  pound  for  pound  the 
Wyoming  petroleums  1  nearly  double   the    beating 

capacity  of  the  co 

In  Ohio,  for  beating  furnaces,  in  making  bolts,  spikes, 
chain,  and  other  -mill  iron  work,  oil  is  considered  cheaper 
at  2  cent    p  r  gallon  than  coal  at  '2.  dole,  per  ton. 

A-  to  the  methods  in  rogue  foi  the  determination  ol 
beating  power,  the  anthori  admit,  the  gnat  ralue  of  the 
boiler  test,  where  this  can  be  carried  out  on  a  normal    plant, 

and  where  all  the  factors  can   be  carefully  determined. 

J-  or    the    testing    of    B    Urge    number   of     UIipll     ,   however, 


this  method  is  difficult  and  very  expensive.  The  calculation 
of  heating  power,  from  the  analysis  of  the  fuel,  h;is  also  many 

disadvantages,  and  the    analysis  is  a  longer  and    more 

delicate  process  than  a  direct  determination  by  the 
calorimeter. 

Among   calorimeters,  Thomson's    has    been    discarded  by 
the  authors,  on    aceount  of  the  impossibility  of  making  any 

satisfactory  correction  for  the  loss  of  heat   by  the  escape 

of  the  imperfectly  COOled  gases  of  combustion,  the  solution 
of  the  oxygen  salts  and  their  products  in  water,  the  imperfect 
eombustion  of  the  carbon,  &o.      This  correction  is  stated  by 
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the  manufacturer!  of  the  apparatoi  to  be  about  10  percent., 
but  Blake  (Kansas  Acad.  Sciences,  1888,  42)  states  it  as 
80  ]kt  cent. 

Berthelot'fl  (  platinum-lined)  bomb-calorimeter  costs  about 
1,500  dola.  ]  whilsl  Mahler's  modification  of  this  apparatus, 
in  which  the  platinum  lining  of  the  steel  bomb  is  replaced 
by  a  thin  coating  of  enamel,  is  found,  practically,  to  yield 
equally  good  results,  and  only  costs  750  francs. 

It  i-  this  apparatus  (see,  for  figures  and  description,  this 
Journal,  1892,  8-10)  which  lias  been  used  throughout  the 
present  investigation  bj  the  authors,  who  elaborately 
described  the  structure  and  use  of  the  apparatus,  the 
corrections  (for  influence  of  temperature  of  environment, 
formation  of  nitric  acid,  combustion  of  the  iron  wire,  and 
for  sulphur)  to  be  employed,  and  the  method  of  the  deter- 
mination of  the  "  water  value  "  of  the  apparatus. 

As  to  the  correction  for  the  influence  of  the  temperature 
of  the  environment,  the  authors  find  that  it  is  more  accu- 
rately given  by  the  application  of  the  Regnault-Pfaundler 
formula  (Ostwald,  Lehrbuch  Allgem.  Chem.  1,  572)  than 
by  Mahler's  own  method  (Bull.  Soc.  d'Encourag.  Ind.  Nat. 
June  1892,  335,  and  this  Journal,  1892,  842).  They  state 
"  a  comparison  of  the  two  methods  in  some  20  cases  showed 
an  average  difference  of  G-0013,  which  on  1  grm.  naphtha- 
lene would  amount  to  about  3  calories,  or  0- 03  percent.; 
a  difference  within  the  limit  of  error  in  technical  work." 

— E.  R.  15. 


The  Gaseous  Products  evolved  from  Wood-Charcoal  when 
submitted  to  a  High  Temperature  out  of  Contact  with 
Air.     Dosmond.     Comptes  rend.  1894,  119,  73:5—735. 

In"  an  attempt  to  obtain  carbon  monoxide  gas  by  passing 
carbon  dioxide  from  a  gas-holder  over  red-hot  charcoal,  it 
was  found  that  none  of  the  dioxide  could  be  driven  through 
the  charcoal  owing  to  a  back  pressure  due  to  gases  developed 
from  the  latter.  On  the  contrary,  the  disengaged  gas,  to 
the  extent  of  170  litres  per  kilo,  of  charcoal,  passed  to  the 
receiver  prepared  for  the  carbon  monoxide.  In  a  labora- 
tory experiment,  the  volume  of  gas  amounted  to  250 
litres  per  kilo.  That  prepared  on  the  large  scale  contained 
C02  =  9-14;  CO  =  18-08;  H  =  49'll;  CH4  =  16-04; 
O  =  0'26  ;  and  X  =  7-37  per  cent. ;  its  antiseptic  proper- 
ties were  superior  to  those  of  carbon  monoxide.  The  gas 
is  probably  due,  for  the  most  part,  to  the  destructive  distil- 
lation of  solid,  or  condensed  liquid,  organic  substances 
contained  in  the  charcoal.  Its  formation  shows  that  the 
equation  C  +  COo  =  2CO  does  not  adequately  express  the 
result  of  the  interaction  aimed  at ;  and  it  also  shows  that  the 
carbon  monoxide  in  the  gases  from  burning  charcoal  is  not 
due  to  incomplete  combustion  alone. — W.  G.  M. 


PATENTS. 


An  Improved  Method  of  Preventing  Spontaneous  Ignition 
and  Explosion  of  Coal.  H.  H.  Lake,  London.  From 
J.  H.  C.  Behnke  and  The  Chemisehe  Fabrik  in  Bill- 
warder,  vorm.  Hell  and  Sthamer,  A.  G.,  of  Billwarder, 
Germany.     Eng.  Pat.  4636,  March  5,  1894. 

To  prevent  cargoes  of  coal  spontaneously  igniting,  the 
atmospheric  air  is  expelled  from  the  mass  of  coal  by 
means  of  smoke,  preferably  derived  from  coke  burned  in 
steam  boilers  or  coke  ovens.  Before  such  smoke — which 
contains  on  an  average  from  15  to  20  per  cent,  of  carbon 
dioxide  and  not  more  than  4  per  cent,  of  oxygen — is  con- 
ducted into  and  around  the  mass  of  coal,  it  is  cooled, 
washed  with  water,  and  passed  through  a  solution  of 
sodium  carbonate  in  order  to  free  it  from  sulphur  dioxide, 
which  attacks  wood  and  metals.  The  air  and  any  gas 
between  the  pieces  of  coal  are  expelled  upwards  and  then 
conducted  away  by  suitable  ventilators. 

In  the  case  of  steamboats,  the  boilers  may  be  used  for 
producing  the  necessary  smoke ;  on  sailing  ships  a  specia. 
coke  furnace  must  be  provided.  The  smoke  is  first  passed 
through  a  scrubber,  then  through  a  cooler,  and  finally  into 
the  hold  of  the  ship  thiough  a  suitable  system  of  tubes. 
As    a   further   means    of  securing    safetv  the    contents   of 


several  bottles  of  compressed  liquid  ammonia  are  also 
introduced.  The  ammonia  combines  with  the  carbon 
dioxide,  forming  ammonium  carbamide,  which  deposits 
on  the  coal  and  effects  a  cooling  action.  Moreover,  the 
deleterious  moisture  present  is  absorbed,  resulting  in  the 
formation  of  weak  ammonia  solution,  winch  takes  up  a 
further  quantity  of  carbon  dioxide  and  forms  amnion  inn* 
bicarbonate.  These  ammonium  carbonate  compound-  are 
particularly  advantageous  in  such  cases,  because  they 
become  volatile  at  even  60  or  70  C,  and  the  ammonia 
acts  so  as  to  impede  oxidation,  more  especially  that  of  any 
iron  pyrites  present.  As  the  ga-cs  introduced  completely 
prevent  oxidation,  spontaneous  ignition  is  impossible. 

—P.  B.  P. 


An  Improved  Method  of  Using  Small  Coke  or  Breeze  in 
the  Manufacture  of  Cohe  and  Coke  Bricks.  F.  Williams, 
Middlesbrough.     Eng.  Pat.  5092,  March  12,  1894. 

Sm  lll  coke  from  coke  ovens  or  other  sources  is  first 
cleansed  by  washing,  or  other  suitable  means,  and  then 
either  used  as  it  is,  or  preferably  ground  to  small  particles. 
A  suitable  quantity — from  10  to  30  per  cent. — of  binding 
material  is  then  added  and  the  mass  thoroughly  mixed. 
It  is  then  fired  in  an  ordinary  coke  oven  or  other  suitable 
furnace.  If  bricks  are  required,  the  mass  is  first  pressed 
into  shape  and  then  fired.  As  binding  material,  coal  or 
other  tar,  pitch,  creosote,  or  other  hydrocarbon  oils,  resin, 
vegetable  or  mineral  oils,  or  the  waste  from  paraffin  or 
petroleum,  may  be  used.  If  pitch  or  tar  comparatively  free 
from  water  be  used,  10  to  12  per  cent,  is  sufficient.  The 
by-products  in  the  gases  from  the  coke  ovens  may  be 
recovered. — R.  B.  P. 


Improvements  in  Apparatus  for  the  Manufacture  of  Coke. 
H.  Schon,  Allegheny  City,  Penn.,  U.S.A.  Eng.  Pat. 
22,034,  November  14,  1894. 

The  essential  feature  of  this  invention  is  a  movable 
hearth  which  can  be  run  in  or  out  of  the  coke  oven  on  a 
truck.  The  truck  is  fitted  with  a  platform  that  can  bo 
elevated  or  lowered,  on  which  the  movable  hearth  rests. 
The  truck,  together  with  the  hearth,  is  run  in  under  the 
oven,  and  when  in  its  proper  position,  the  platform  is 
lowered.  At  a  certain  point,  the  hearth  as  it  is  being 
lowered,  comes  on  to  suitably  placed  supports,  whilst  the 
truck  platform  is  lowered  still  further  and  can  be  run  out, 
leaving  the  hearth  in  position  in  the  coke  oven. 

When  the  coal  charged  on  to  the  hearth  has  been  coked, 
the  truck  is  run  in  again  and  the  platform  raised,  thus 
lifting  the  hearth,  which  can  then  be  ruu  out  on  the  truck. 

An  arrangement  of  bins  for  rapidly  charging  the  hearth 
with  coal,  and  means  for  "  dumping  "  the  coke  formed,  are 
also  described. — R.  B.  P. 


Improved  Manufacture  of  Mantles  for  Incandescence  Gas 
Burners  and  Apparatus  therefor.  M.  Arendt,  Berlin, 
Germany.     Eng." Pat.  811,  January  12,  1895. 

To  avoid  the  mantle  becoming  deformed  during  the 
burning,  after  it  has  been  dipped,  it  is  carbonised  before 
dipping. 

This  carbonising  is  effected  in  a  closed  vessel,  the  mantle 
being  supported  on  a  suitably-shaped  mould.  This  process 
gives  the  mantle  greater  porosity,  whilst  it  retains  the 
flexibility  of  the  original  fibrous  material  used.  The 
carbonised  mantle  is  then  dipped  in  a  solution  of  a  suitable 
salt,  and  afterwards  calcined  in  an  oxidising  flame. 

The  resulting  finished  mantle  will  not  be  deformed,  and 
will  be  stronger  than  those  made  in  the  u*ual  manner. 

Apparatus  for  carbonising  the  mantles  is  described  and 
illustrated.— R.  B.  P. 
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Improvements  in   Carburettors.      G.  Cabrio,   Paris.     Eng. 
Fat.  1961,  January  28,  1895. 

The    apparatus   consists  of  a  closed   metal   cylinder  M, 
within  which  is  a  second  cylinder  Kr>,  beld  by  brackets  Q. 


Improved  Carburettor. 

A  pipe  Y  passes  from  the  top  of  the  outer  cylinder 
through  the  top  of  the  inner  one  and  thence  downwards, 
terminating  in  a  rose  B.  Within  K6  are  the  carburetting 
bodies  A  A1,  of  which  there  may  be  two  or  more,  arranged 
one  within  the  other,  whereby  any  desired  amount  of 
carburetting  surface  may  be  obtained. 

They  are  composed  of  untwisted  cotton- mesh  fitted  over 
metal  caps  C  C1,  and  are  steeped  in  the  carburetting 
liquid. 

The  air  or  gas  to  be  carburetted  is  introduced  through 
the  pipe  K  into  the  outer  cylinder,  and  passes  through  the 
cock  K;  to  the  rose  ii. 

The  bottom  part  of  the  inner  cylinder  contains  a  layer  of 
the  carburetting  liquid  through  which  the  air  or  gas 
bubbles,  and  which  at  the  same  time  seals  the  bottom  of 
the  carburetting  bodies  A  A1.  The  gas  or  air  then  passes 
through  the  walls  of  these  and,  as  they  are  soaked  with  the 
carburetting  liquid,  is  further  enriched.  The  gas  finally 
leaves  the  apparatus  through  the  pipe  Kr  for  use. — B.  1>.  P. 


Ill -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Contributions  to  the  Chemistry  of  Lignite  Tar.   F.  Heusler. 

Her.  28,  488—498. 
In  a  previous  communication  (this  Journal,  1892,  671)  the 
author  showed  that,  contrary  to  the  usual  statements,  the 
low-boiling  lignite  tar  oils  consist  not  merely  of  hydro- 
carbons belonging  to  the  saturated  and  ethylene  series,  but 
are  largely  composed  of  hydrocarbons  of  the  aromatic 
series.  The  present  paper  is  devoted  to  a  study  of  the 
nature  of  the  substances  other  than  those  belonging  to  the 
paraffins  and  the  hydrocarbons  of  the  benzene  series. 
Lignite  tar  oils  boiling  below  180°  contain  the  following 
groups  of  substances  :  —  (1.)  Paraffins,  increasing  in 
amount  as  the  boiling  point  rises.  (2.)  Naphthenes, 
present  in  small  quantities.  (3.)  Aromatic  hydrocarbons, 
the  amount  of  which  decreases  with  the  rising  of  the  boiling 
point.  (4.)  Hydrocarbons  of  the  ethylene  series.  (5.) 
Thiophens.  (6.)  Ketones.  (7.)  Nitriles  and  presumably 
also  small  quantities  of  non-saturated  hydrocarbons  of  lower 
hydrogen  percentage. 

Having  established  the  presence  of  hydrocarbons  of  the 
aromatic  series  in  lignite  tar,  it  was  thought  very  probable 
that  the  products  of  the  distillation  of  bituminous  shale 
would  yield  a  similar  result,  but  only  traces  of  benzene  and 
toluene  were  found,  whilst  the  presence  of  naphthalene 
could  not  be  detected.  As  both  tars  are  produced  at 
approximately  identical  temperatures,  shale  tar  should  con- 
tain aromatic  hydrocarbons,  if  the  statement  frequently 
met  with  be  correct,  that  their  presence  is  a  function  of  the 
temperature  which  prevails  during  the  formation  of  tar. 
The  author  hopes  to  return  to  this  subject  on  a  future 
occasion.  A  comparison  of  these  tars  undoubtedly  has  an 
important  bearing  on  the  question  of  the  formation  of 
petroleum,  seeing  that  the  brown  coals  (lignites)  are  said 
to  be  of  vegetable,  and  the  bituminous  shales  of  animal 
origin. 

Detection  of  the  Naphthenes. — It  was  previously  shown 
that  the  oils  unacted  upon  by  nitric  acid  were  free  from 
naphthenes,  but  it  has  since  been  found  that  these  hydro- 
carbons are  oxidised  in  the  process  of  nitrification.  They 
were  identified  in  the  course  of  studying  the  action  of 
sulphuric  acid  on  lignite  tar.  On  treating  the  oils  with 
concentrated  sulphuric  acid  at  a  low  temperature,  the 
hydrocarbons  of  the  ethylene  series  are  acted  on  with  for- 
mation of  products  of  polymerisation  and  neutral  sulphuric 
ethers  (compare  next  abstract),  both  of  which  are  found  in 
the  residue  which  remains  on  subjecting  the  unattacked 
oils  to  distillation  by  means  of  steam.  The  distillates  were 
fractionated  in  a  Norton-Otto  dephlegmator  and  washed 
repeatedly  with  concentrated  sulphuric  acid,  first  at  the 
ordinary  temperature,  then  with  the  application  of  heat,  and 
finally  with  fuming  sulphuric  acid,  until  the  unattacked 
oils  had  been  entirely  freed  from  aromatic  hydrocarbons. 
In  this  manner  tractions  of  oils  boiling  between  100°  and 
180°  were  obtained,  having  a  higher  specific  gravity  than 
the  pure  paraffins  of  the  same  boiling  points.  The  results 
are  given  in  the  following  table: — 
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The  assumption  thai  these  oils  contain  hydrocarbon*  of 
lower  hydrogen  percentage  was  confirmed  by  an  analysis  ol 
the  fraction  boiling  between  160'  — 17<>  .  On  heating  the 
mixed  oils  with  fuming  sulphuric  acid  on  ;i  water  bath, 
Sulphurous  anhydride  is  evolved.  Bromine  acts  at  the 
ordinary  temperature,  forming  oily  brorao-addition  products, 

which  could  not  be  distilled  even  in  ft  vacuum  without 
decomposition.  Ordinary  nitric  acid  is  without  action, 
fuming  nitric  acid  acts  slowly  at  the  ordinary  temperature, 
more  rapidly  on  warming,  forming  as  oxidation  products 
oxalic  acid  and  other  acids,  apparently  belonging  to  the 
succinic  acid  series. 

Detection  of  Tkiophen. —  Unsuccessful  attempts  were 
made  to  separate  thiophen  from  the  lignite  tar  oils  by 
using  the  mercuric  chloride  method  suggested  by  Yolharu. 
1 1  was, however, identified  according  to  Meyer  and  Stadler's 
reaction,  hy  preparing  dinitrobeuzene  from  liguite  tar, 
extracting  the  thiophen  with  alcohol,  and  adding  one  drop 
of  alcoholic  potash  solution,  when  a  deep  red  solution, 
characteristic  of  thiophen,  was  obtained. 

Detection  of  Acetone  in  Coal  Tar  and  of  Homologues  of 
Acetone  in  Lignite  Tar. — On  shaking  lignite  tar  oils  with 
dilute  sulphuric  acid  and  adding  water  to  the  acid  solution, 
an  oil  possessing  a  ketone-Hke  odour  is  obtained,  which 
yields  on  fractionation  a  low-boiling  oil  aud  a  high-boiling 
product  of  polymerisation.  The  former  unites  with  sodium 
bisulphite,  forming  a  crystalline  compound,  characteristic 
of  ketones.  On  shaking  the  first  runnings  of  coal-tar 
benzene  with  a  large  quantity  of  water,  subjecting  the 
aqueous  solution  to  distillation,  and  treating  the  distillate 
with  potash,  an  oil  is  obtained  consisting  of  a  mixture  of 
acetone  and  acetonitrile.  On  treating  the  first  runnings  of 
lignite  tar  boiling  below  100°  in  the  same  manner,  an  oil  is 
obtained,  which  combines  with  sodium  bisulphite  to  form 
crystalline  compounds.  Vincent  and  Delachanal  assert 
that  ethyl  alcohol  accompanies  acetonitrile  in  coal  tar. 
The  author  failed  to  detect  its  presence,  and  thus  confirms 
Kramer's  view,  who  doubts  its  existence  in  coal  tar.  The 
author  has  also  detected  ammonia,  determined  as  platinum 
double  chloride,  in  the  acid  washings  from  lignite  oils, 
which  points  to  the  probable  occurrence  of  nitriles  in  lignite 
tar. 

Detection  of  Hydrocarbons  of  the  Ethylene  Series. — The 
fraction  boiling  below  80°  was  dissolved  in  absolute  ether 
and  subjected  to  fractional  brominatiou.  The  bromides 
thus  obtained  were  distilled  in  a  vacuum.  On  fractionation 
the  following  products  were  separated: — (1.)  C6H,>Br., 
boiling  at  65°— 75°  ;  sp.  gr.  1  •  600  at  20'  5°.  (2.)  C7HMBr2, 
boiling  at  75° — 80°  ;  sp.  gr.  1-585  at  21°.  These  fractious 
were  found  to  consist  of  mixtures  of  hexylene  and  heptylene 
bromides,  contaminated  with  sulphur  compounds,  pre- 
sumably monobromothiophen.  According  to  analysis,  the 
ratio  of  carbon  to  hydrogen  is  as  1:2,  hence  it  follows 
that  the  non-saturated  hydrocarbons  of  the  lowest  boiling 
fractions  of  lignite  tar,  belong  essentially  to  the  ethylene 
series.  The  fraction  boiling  below  180°  appears  to  contain 
from  35  to  40  per  cent. 

Terpene,  indene,  and  cumarone,  as  previously  mentioned, 
could  not  be  detected.  The  author  has  recently  searched 
for  the  presence  of  heptene  in  lignite  tar,  allowing  oxygen 
and  water  to  act  on  the  fraction  boiling  betweeu  100°  and 
110°.  He  did  not,  however,  obtain  the  hydrate  C;HU02, 
prepared  by  Morris  from  heptene  (this  Journal,  1882,  361). 
He  also  looked  for  hydrocarbons  of  the  acetylene  series, 
but  owing  to  lack  of  material  their  identification  had  to  be 
abandoned. — D.  B. 


sulphurous  anhydride  being  evolved.    At  tirst  the  author  was 

inclined  to  regard  these  substances  as  sulphones  formed  by 
the  condensation  of  one  molecule  of  sulphuric  acid  with 
two  hydrocarbon  molecules.  Subsequently  it  was  thought 
more  probable  to  connect  the  formation  of  these  neutral 
compounds  with  the  high  percentage  of  hydrocarbons  of  the 
ethylene  series  Bearing  in  mind  the  fact  that  sulphuric 
acid  combines  with  these  hydrocarbons  to  form  alkvlsul- 
phuric  acids,  it  may  lie  BUpposed  that  under  certain  condi- 
tions the  latter  would  be  capable  of  resolution  into  neutral 
substances  with  elimination  of  water.  Although  this 
assumption  proved  to  be  groundless,  it  nevertheless  formed 
the  starting  point  of  some  experiments,  which  soon  brought 
to  light  the  true  explanation.  It  was  found  that  on  boiling 
the  products  in  question  with  aniline,  lan_re  quantities  of 
aniline  sulphate  were  obtained.  Hence  it  was  assumed  that 
the  action  of  concentrated  sulphuric  acid  on  the  ethylene 
hydrocarbons  of  lignite  tar,  is  accompanied  by  the  forma- 
tion of  neutral  as  well  as  acid  sulphuric  ethers : — 

SO,(OU)2  +  2C„H,„  =  S02(OC„H,.  +  02 

The  exact  proof  of  the  correctness  of  this  assumption  was 
furnished  by  the  fact  that  on  treating  an  acid-washed 
fraction  boiling  between  150° — 160""  with  aniline  at  the 
ordinary  temperature,  and  setting  the  mixture  aside  for 
several  weeks,  a  crystalline  mass  was  obtained,  which  was 
found  to  contain  aniline  decylsulphate.  The  latter  gave, 
when  boiled  with  aniline,  decylene  and  aniline  sulphate. 
The  fact  that  sulphonic  acids  are  not  decomposed  by 
aniline  may  be  utilised  as  a  means  of  separating  alkyl  sul- 
phuric and  sulphonic  acids.  These  acids  are  formed  in 
large  quantities  in  the  process  of  purifying  tar  and  petro- 
leum with  sulphuric  acid.  The  acid  mixture  is  diluted  with 
ice-cold  water,  neutralised  with  calcium  or  barium  hydroxide, 
aud  filtered.  The  calcium  or  barium  salts  are  then  con- 
verted into  the  sodium  salt,  and  the  solution  is  evaporated 
to  dryness,  care  being  taken  to  prevent  it  from  reaching  the 
boiling  point.  The  residue  is  heated  with  aniline  in  a 
paraffin  bath  for  four  hours  at  170°,  the  alkyl  sulphate 
being  decomposed  with  regeneration  of  ethylene  hydro- 
carbons. The  aniline  and  hydrocarbons  are  then  distilled 
off  by  means  of  steam,  and  the  hydrocarbons  recovered 
from  the  residual  solution  of  sodium  sulphonate  in  the  usual 
manner. — D.  B. 


Formation  of  Neutral  Sulphuric  Ethers  in  Washing  Tar 
Oilx  with  Sulphuric  Acid  and  Separation  of  Alkyl 
Sulphates  and  Sulphonates.  F.  Heusler.  Ber.  28, 
498—501. 

The  author  has  shown  in  a  former  paper  (this  Journal, 
1892,  671)  that  by  the  action  of  concentrated  sulphuric 
acid  on  lignite  tar  oils  previously  treated  with  dilute 
sulphuric  acid,  sulphur  and  oxygen  compounds  are  obtained, 
which,    when   subjected   to    distillation,    are    decomposed, 


Quinoline  Bases  in  Brown  Coal  Tar.     O.  Doebner.     Ber. 
1895,  28,  106. 

In  experiments  made  with  brown  coal  tar  taken  from 
Riebeck's  works  at  Webau,  the  higher  boiling  portion  (220° 
— 280°  C)  was  found  to  contain  a  mixture  of  quinoline  bases 
and  probably  pyridine  bases.  Quinoline  itself  was  isolated 
from  the  fraction  of  the  oil  distilling  over  between  235'  and 
245  .  The  other  bases  contained  in  the  higher  boiling  oil 
and  also  in  this  fraction  of  it,  have  the  properties  of  quino- 
line bases,  but  were  not  isolated. 

The  occurrence  of  these  quinoline  bases  in  brown  coal  tar, 
in  which  pyridine  bases,  benzene  and  its  homologues, 
naphthalene,  picene,  chrysene,  phenol,  and  the  cresols  have 
already  been  detected,  affords  a  further  proof  of  the 
analogy  between  the  constituents  of  brown  coal  and  hard 
coal  tar. — H.  M. 


Beactions  of  Chelidonine  with    Phenols  in  Sulphuric  Acid 

Solution.     Battandier.     Comptes  rend.  120,  270. 

See  under  XXIII.,  page  398. 
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IV  -COLOURING  MATTERS  AND  DYES. 

A  New  Series  of  Colouring  Matters.    C.  Friedcl.     Bull. 
Soc.  Chim.  1894,11,  1027—1038. 

Bv  heating  together  30  grms.  of  methylacetanilide  and  18 
grins,  of  phosphorus  oxy  chloride  at  about  120°  C,  as  long 
as  hydrochloric  acid  is  given  off,  a  fuchsinc-like  product 
is  obtained,  which  is  dissolved  iu  water  and  precipitated 
therefrom  by  sodium  carbonate  and  salt.  The  crude 
hydrochloride  washed  with  benzene  to  remove  methyl- 
aniline  and  recrystallised  from  alcohol,  forms  small  reddish 
needles  with  a  blue  reflex.  Analysis  points  to  the  empirical 
formula  C^H^N-CL.  The  quantity  of  hydrochloric  acid 
evolved  in  the*  reaction  (5  grms.),  and  the  observation  that 
the  benzene  extract  contains  nothing  but  monometbyl- 
aniline,  would  seem  to  show  that  the  equation  representing 
the  reaction  is — 

3C6H5XCH3COCH3  +  rOCl3  = 
C.^XX'l  +  C6H5NHCH3  +  PO(OH)3  +  2HC1, 

which  indicates  4  "89  grms.  of  hydrochloric  acid  for  the 
quantities  taken.  The  constitution  suggested  for  the  new 
colouring  matter  is — 


CH 


>c 


C6H^XX 
/  CH  C.CH3 


\ 


C.CH3     CH 


which  represents  it  as  a  derivative  of  methyldiphenyl- 
methane.  In  the  substance  analysed  1  mol.  HC1  has 
attached  itself  to  one  of  the  nitrogens,  and  on  addition  of 
excess  of  hydrochloric  acid  to  the  red  colouring  matter,  a 
pale  yellow  dihydrochloride  crystallises  on  evaporation, 
having  the  formula  (,'_,,!!,  ,X2C1, 2HC1,  in  which  both 
nitrogens  have  become  saturated.  If  the  red  solution  of  the 
monohydrochloride  be  titrated  with  sulphuric  acid  it 
becomes  colourless  when  "rS03  has  been  added  to  1  mol. 
of  the  colouring  matter.  In  the^e  properties  the  new  hody 
resembles  fuchsine.  The  dilute  rose-coloured  solution  is 
likely  to  prove  useful  as  nn  indicator,  responding  sharply  to 
acids  and  alkalis.  Carbonic  acid  and  acetylacetone  also 
decolorise  the  solution.  Disodic  phosphate  and  phenol  do 
not  affect  it,  but  aniline  restores  the  rose  colour  to  the 
acidified  liquid,  which  is  not  the  case  with  phenolphthalein. 
The  hot  aqueous  solution  dyes  wool,  silk,  and  tannined 
cotton  a  fine  magenta  of  a  somewhat  violet  tint,  which  resi-t- 
soap,  but  is  not  very  fast  to  light  and  still  less  so  to  acids. 
>ulphites  and  bisulphites  precipitate  from  a  boiling  solution 
of  the  colonring  matter  a  bronzy  greenish-yellow  powder 
consi-ting  of  -mall  rhomhoidal  plates,  insoluble  in  water 
aDd  cold  dilute  hydrochloric  acid,  soluble  in  the  latter 
on  heating,  and  soluble  in  hot  alcohol  with  a  violet 
colour.  This  -ub-tauce  may  be  reprecipitated  from  its 
colourless  hydrochloric  acid  solution  by  boiling  with 
urn  carbonate  or  ammonia.  Analysis  shows  it  to 
be  the  sulphite  of  the  colouring  matter,  two  atoms  of 
chlorine  being  replaced  by  SO..  By  treating  the  hydro- 
chloride in  aqueous  solution  with  potassium  benzoate, 
silver  nitrate,  or  silver  acetate,  the  benzoate,  nitrate,  and 
■estate  of  the;  colouring  matter  have  been  obtained,  and, 
like  the  hydrochloride,  are  all  colouring  matter-.  When 
the  sulphite  is  boiled  for  several  hoars  with  dilute  hydro- 
chloric a  ;id   and   the    reddi-h-yellou    solution    treated   with 

alkali,  a  red,  orange,  or  vermilion  precipitate  is  obtained, 
which  is   a  mixture   of  an   oxide  (<      II    \   j  M.lll./i   with 

M  of  the  original    red   colouring    matter,  which   may   be 
removed  by  mean-  of    it-  Solubility  in    sodium    bicarbonate. 

•  btained  by  beating  the  hydrochloride 

with   dilute-    hydrochloric    acid   to  120     C.      It    can    alto    be 
produced  in  the  form  of  sulphate,  by  boiling   the  sulphite  of 

the  red  substance  with  dilute  sulphuric  acid ;  in  this  > 
the  evaporation  of  the  solution  gives  rectangular  i 
the    acid    sulphate,    nearly    colourlesi    in  •  r,     but 

■ir   when  dried,     'lie     solution    of    - 

*ui;  ated  in  ■■>  sealed  tube  becomei   distinctly   red 

about  160  >'.,  at  which  temperature  tie-  bydrated  -alt  no 


doubt  becomes  anhydrous,  reverting  to  the  colour!' 
state  on  cooling.  The  air-dried  salt  has  the  composition 
((,..„I11,JN.,).<).  4H..SO.,,  (I.KH..O.  The  action  of  dilute  acids 
upon  the  "red  colouring  matter  is  therefore  to  replace  the 
chlorine  attached  to  the  methane  carbon  by  oxygen.  This 
view  is  confirmed  by  the  action  of  phosphorus  penta- 
chloride  on  a  benzene  solution  of  the  orange  substance  ;  on 
heating  for  a  short  time  the  characteristic  magenta  colour 
appears,  and  an  aqueous  extract  has  the  usual  dyeing 
properties,  showing  that  the  orange  substance  has  been 
transformed  into  the  red  by  the  introduction  of  chlorine  in 
place  of  oxygen.  By  the  prolonged  action  of  phosphorus 
pentachloride  a  blue  substance  of  unknown  composition  is 
found,  and  this  is  also  produced  when  the  red  substance  is 
acted  on  by  chloride  of  lime  or  by  air  in  presence  of  an 
alkali.  As  opposed  to  the  red  substance,  the  orange  sub- 
stance is  not  a  dye.  The  author  further  has  distilled  the 
hydrochloride  of  the  red  substance,  and  obtained  an  oily 
product  smelling  of  pyridine.  Wheu  distilled  with  zinc 
dust  a  basic  distillate  is  formed,  insoluble  in  water,  and 
having  a  similar  odour.  The  hydrochloric  acid  solution  of 
this  gives  a  chloro-platinate,  to  which  the  author  gives  the 
formula  C;0H;:Xo,  2HClPtCl4,  and  he  considers  that  its 
formation  is  further  evidence  in  support  of  the  view  that 
the  magenta  red  colouring  matter  is  the  hydrochloride  of 
dimethyl-diazine-methyl-diphenyl-chloro-methane,  and  the 
orange  dyestuff  derived  from  it  an  oxide  of  dimethyl- 
diazine-methyl-diphenylmethyl. — T.  A.  L. 


Constitution  of  Coeruleln.     M.  Prud'homme.      Bull.    Soc. 
Chim.  1894,  1136—1138. 

When  heated  with  three  to  four  times  its  weight  of  aniline 
on  the  water  bath,  and  finally  at  180°  C.  for  a  short  time, 
to  drive  off  excess  of  aniline,  coerulein  is  converted  into  a 
new  colouring  matter.  The  increase  in  weight  corresponds 
to  an  addition  of  two  molecules  of  aniline  with  the  elimina- 
tion of  two  molecules  of  water.  The  product  is  sparingly 
soluble  in  alcohol  and  acetic  acid,  &c,  but  easily  soluble 
even  in  cold  sulphuric  acid.  The  addition  of  water  gives 
rise  to  a  blue  solution,  from  which  alkalis  precipitate  the 
base,  easily  soluble  in  dilute  acids  with  a  blue  colour. 
Cotton  mordanted  with  tannin  and  tartar  emetic  is  dyed 
greenish-blue  by  the  acetate  ;  wool  and  silk  also  are  dyed 
blue,  and  the  latter  gives  almost  black  shades.  The  colour 
is,  however,  not  fast  to  soap,  but  is  turned  greenish,  owing 
to  liberation  of  the  base.  The  new  base  will  not  dye  iron, 
chromium,  or  aluminium  mordants,  which  points  to  the 
non-existence  of  hydroxyl  groups  in  the  compound.  Since 
coerulein  can  b_>  condensed  with  two  molecules  of  aniline, 
this  condensation  must  have  taken  place  at  the  expense  of 
the  hydroxyls.  of  which  two  must  have  been  present  in  the 
original  coerulein.  Mordant-dyeing  colouring  matters  con- 
taining a  single  hydroxyl  group  are  either  hvdroxyquinones 
containing  an  hydroxyl  group  ortho  to  a  quinonoid  oxygen, 
or  hvdroxyquinolines  in  which  the  nitrogen  is  peri  to  the 
hydroxyl."  The  colouring  matters  of  the  former  group  are, 
however,  only  weak  mordant  dyestuff*,  whilst  those  which 
contain  the  grouping  (0:OH=l:2)  twice,  have  greater 
tinctorial  power.  This  ha-  a  bearing  on  the  constitution  of 
coerulein,  which,  as  well  as  gallein,  from  which  it  is 
obtained  by  the  action  of  sulphuric  acid  at  800  ('.,  dyes 
mordant-  well,  and  satisfying  these  conditions,  the  following 
formula  i-  proposed  for  coerulein  :  — 

CO. 


(,11, 


/ 

\ 


C 

\/ 

0 


Sc„H(OH).0 

I  ,11(011). o 


showing  it  also  to  be  a  derivative  of  phen\  loxanthranol. 

— T.  A.  L. 


Ammonium   Iodide    Derivatives    of    If  r  i  iiincl/ii/lli  iiiiiiiiln/ri - 

phenylmethane.     A.   Bosenstieul.     Comptes    rend.  120, 
264—266. 

Tiik  author,  in    a  previous    communication  (Comptes    rend. 
120,    192),    has   described   live   compounds   of   the  general 
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formula  [I(:n-,((  "II,)  A(  II.  ,  \  <  It,  in  which  U  represents 
H,  OH,  OCH„  o<,II„  OC6Hu.  He  observed  that  inter- 
mediate products  were  formed  iii  the  preparation  of  these 
compounds,  which  are  coloured  green  on  heating  with 
acetic  acid,  hut  he  lias  only  succeeded  in  separating  one  of 
these  BUbstances  by  acting  with  methyl  iodide  on  the  com- 
pound [(CH8)a:  N'.(,  H  ,JS  ;  C.OCHg.  The  two  substances 
are  digested  in  presence  of  water  in  the  cold  for  several 
davs  until  a  sample  of'the  mixture  no  longer  dissolves  with 
a  violet  but  with  a  pure  green  colour  in  dilute  acetic  acid. 
Water  is  then  added,  the  methyl  iodide  distilled  off',  and  the 
mixture  filtered,  when  the  new  compound  remains  behind, 
the  triammonium  iodide  being  in  solution.  On  crystallising 
from  methyl   alcohol,  it   forms  white   crystals  having   the 

formula — 

/C6H4N(CH3)3I 

[(CH8)S:N.C6H4]8:C^ 

It  dissolves  in  dilute  acetic  acid  on  warming,  with  a  deep 
green  colour,  and  the  solution,  on  adding  a  few  drops  of 
potassium  iodide  solution,  solidifies  to  a  paste  of  shining 
bronzy  crystals  having  the  formula — 


/ 


[(CH3^NC,;H4]2:C^ 


C6H4N(CH3)3IH.,0 


It  is  as  unstable  as  Hofmann  and  Girard's  iodine  green,  of 
which  it  is  the  lower  homologue,  and  decomposes  below 
100°  C,  giving  off  water  and  methyl  iodide,  but  can  be 
obtained  anhydrous  by  drying  in  a  current  of  methyl  iodide. 
The  author  concludes  that  bases  of  the  general  formula 
[(CH3)2:N-C6H4]3  •  OR  form  two  series  of  colourless  com- 
pounds "with  alkyl  iodides.  The  one  class  contains  only 
one  pentavalent  nitrogen,  and  in  these  compounds  K  can 
be  replaced  by  acid  radicals  yielding  colouring  matters, 
whilst  the  other  contains  three  pentavalent  nitrogens,  and 
does  not  give  colouring  matters  with  acids. — T.  A.  L. 


Preparation  of  1  A-Naphthol  Sulphonic  Acid. 
F.  Eeverdin.  Ber.  27,  3458—3462. 
The  methods  hitherto  employed  for  the  preparation  of  this 
acid  are  (1)  the  decomposition  of  diazotised  naphthionic 
acid  by  boiling  with  acidulated  water,  and  (2)  heating 
sodium  naphthionate  with  alkalis  under  pressure.  Neither 
process  gives  a  theoretical  yield,  and  the  diazo  method 
requires  the  manipulation  of  a  large  quantity  of  fluid.  It 
has  been  recently  proposed  to  obtain  the  acid  by  heating 
1 .4-chloronaphthalene  sulphocic  acid  under  pressure  with 
caustic  soda.  The  present  paper  describes  the  preparation 
of  this  acid  by  sulphonating  and  hydrolysing  o-naphthyl 
carbonate,  (C10H7.O)2  :  CO,  obtained  by  the  action  of 
phosgene  on  an  aqueous  solution  of  sodium  a-naphtholate. 
Phosgene  is  passed  through  a  solution  of  GO  kilos,  of 
a-naphthol,  60  kilos,  of  soda-lye  of  48°  B.,  and  1,000  litres 
of  water  at  the  ordinary  temperature.  About  23 — 24  kilos, 
of  phosgene  are  required.  The  naphthyl  carbonate  separates 
as  a  sandy  powder,  and,  after  filtering  off,  may  be  purified 
by  crystallisation  from  benzene,  acetic  acid,  and  petroleum 
spirit.  It  melts  at  130J  C.  In  order  to  sulphonate  it, 
50  kilos,  are  carefully  stirred  into  150  kilos,  of  100  per  cent, 
sulphuric  acid  between  10°  and  20°  C.  Complete  solution 
takes  place  in  about  12  hours,  and  the  melt  is  then  poured 
on  to  300  kilos,  of  ice  and  60  kilos,  of  salt  are  subsequently 
added.  The  disulphonaphthyl  carbonate  separates  out  and 
is  filtered  off.  In  order  to  convert  it  into  naphthol 
sulphonic  acid  it  is  dissolved  in  water  and  the  solution 
heated  to  60°— 70°  C.  until  the  evolution  of  carbon  dioxide 
ceases.  Sodium  naphthol  sulphonate  can  then  be  obtained 
solid  in  the  usual  manner  by  neutralisation  with  lime  and 
decomposition  of  the  lime  salt  with  sodium  carbonate.  The 
acid  shows  all  the  characteristic  reactions  of  1.4 -naphthol 
sulphonic  acid  prepared  by  other  methods. — T.  A.  L. 


Companion  of  the  Coloured  and  Colowleu  Derivatives  of 
HexanuthyltriamidotriphenyUnethane.  A.  llosenstichl. 
Comptes  rend.  120,  831—333. 

Tiik  author,  in  two  previous  papers  (Comptes  rend.  120, 
192  and  264  ;  see  above)  has  described  certain  compounds 
containing  the  group  [(Cll,\,  :  X.(',,H4]3  :  C,  or  A3  \  C, 
some  of  which  are  coloured  and  others  colourless.  Certain 
of  the  latter  on  double  decomposition  are  convertible  into 
coloured  compounds,  whilst  others  are  not,  and  the 
following  table  gives  some  typical  cases  : — 


Colourless. 

Coloured. 

Give  Coloured 

Compounds 
by  Double 

Desoui  position. 

Do  not  fcive  Coloured 
Compounds  by 

.Double 
Decomposition. 

A3:  C.Cl 

ACH3I 
A«:0< 

A3    C.H 
A3    C.OH 
A3    C.OCH3 

ACH3I 

A2:C< 

OCH3 

(ICH3A)3     C.H 
(ICH*A)a    C.OH 
(ICH3A)3 :  C.OCH3 

In  commenting  upon  this  the  author  remarks  that  the 
compounds  of  the  third  group  which  are  not  changed  by 
dilute  acids,  all  contain  pentavalent  nitrogen,  whilst  each  of 
those  in  the  other  two  groups  contain  at  least  two  trivalent 
nitrogen  atoms,  aud  in  these  compounds  if  the  non- 
phenylated  radical  is  positive  it  can  be  replaced  by  a 
negative  radical,  or  if  negative  by  a  positive  one.  In  the 
former  case  the  compound  is  coloured,  and  in  the 
latter  colourless.  Comparing  the  two  tertiary  aromatic 
alcohols  (1CH3A)3  •  C.OH  and  triphenyl  carbinol, 
(C6H5)3  I  C.OH,  in  neither  of  which  compounds  is  the 
OH  replaceable  by  CI  by  treatment  with  hydrochloric  acid, 
the  group  (ICH3A)  in  the  former,  by  the  complete  satura- 
tion of  the  nitrogen,  has  become  similar  to  the  non-substituted 
phenyl  residue.  This  function  of  triphenylcarbinol  varies 
between  two  extremes  ;  in  (C6H- )  ■  C .  OH  it  is  acid,  since 
(C6H5)3  •  C.Cl  is  decomposed  by  cold  water;  on  the 
other  hand,  A3  •  C.OH  is  more  basic,  for  acids  in  the 
cold  form  coloured  compounds,  A3  \  C.K,  and  amido 
carbinols  in  general  liberate  ammonia  from  its  salts. 
Intermediate  between  these  two  extremes  are  the  diamido 
carbinols,  which  react  more  slowly  with  acids,  and  ammonium 
salts,  in  some  cases  requiring  heat  in  order  to  complete  the 
reaction. — T.  A.  L. 


Haller 
-299. 


and  A. 


Some  Derivatives   of  Phenolphthalein .     A. 
Guyot.     Comptes  rend.  120,  296- 

Ix  a  previous  paper  (Comptes  rend.  116,  479)  the  authors 
describe  compounds  they  have  obtained  by  acting  with 
phenylisocyanide  on  phenolphthalein  and  fluorescein,  and 
with  benzyl  chloride  on  phenolphthalein  in  an  alkaline 
solution.  In  support  of  their  view  that  this  latter  com- 
pound has  the  formula — 

/C=(C6H4.OC?Hr)3 
C6H4/      >0 
\  CO 

they  have  succeeded  in  obtaining  a  crystallised  product  by 
the  action  of  phenetol  on  phthalyl  chloride  in  presence  of 
aluminium  chloride,  which  from  the  mode  of  its  formation 
and  its  reactions  has  the  constitution — 


C6H4<      >0 


C=(C6H4OC2H5)2 


l^co 


Like  the  dibenzyl  derivative  it  forms  small  white  crystals 
very  soluble  in  benzene,  less  so  in  alcohol  and  ether.  It 
melts  at  122°  C.  The  same  compound  is  obtained  by 
boiling    under    an     inverted    condenser     one     molecular 
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proportion  of  phenolphthalein  with  two  molecular  pro- 
portions of  sodium  ethylate  and  an  excess  of  ethyl  iodide. 
When  boiled  with  alcoholic  potash,  the  ether  prepared  by 
«ither  method  is  converted  into  the  compound — 

OH 
/  C=(C6H4OC2H5)2 

c6h/ 

\  CO..K 

■which  on  dissolving  in  water  slowly  dissociates,  yielding 
the  diethylated  phthaleiu.  With  reducing  agents,  sodium 
amalgam  or  ziuc  dust  and  caustic  potash,  diethoxytri- 
phenylmethane  o-carboxylic  acid — 

HO,C .  C,;H4 .  CH(C6H4OC,H5)2 

is  produced,  which  forms  colourless  crystals  melting  at 
135°  C.,  soluble  in  the  usual  solvents  and  in  caustic  and 
•carbonate  alkalis.  The  same  substance  is  obtained  by 
acting  with  ethyl  iodide  on  an  alkaline  solution  of  phenol- 
phthalein and  hydrolysing  the  triethylic  ether  formed. 
Hence  it  would  appear  that  the  diethylphthalein  does  not 
contain  a  quinonoid  group,  and  indeed  it  has  not  been 
possible  to  obtain  an  oxime  from  it. — T.  A.  L. 


The  Reduction  of  Aromatic  Nitro  Compounds  in  a  Neutral 
Solution  and  the  Formation  of  Aromatic  Hydro.rylamines , 
serving  as  Photographic  Developers.  Lumiere  Bros, 
and  A.  Seyewetz.  Bull.  Soe.  Chim.  1894,  H,  1038— 
1045. 

See  under  XXI.,  page  385. 


PATENTS. 


Improvements  in  the  Manufacture  of  N  itroso-Compounds. 
H.  H.  Lake,  London.  From  Wirth  and  Co.,  Frankfort- 
on-the-Maine,  Germany.  Eng.  Pat.  7786,  April  19, 
1894. 

This  patent  relates  to  the  production  of  nitroso-compounds 
by  causing  alkyl  nitrites  (preferably  amyl  nitrite)  to  react 
in  alkaline  solution  on  meta-amidophenol,  meta-amido  o- 
cresol,  or  meta-amido-p-cresol. 

13  kilos,  of  meta-amido  para-cresol — 

(CH3  :  NH2  :  OH  =  I  :  2  :  4) 

are  dissolved  in  60  litres  of  spirit  and  9  litres  of  caustic  Boda 
<>i  40'  B. ;  the  solution  is  well  cooled  and  13  kilos,  of  amyl 
nitrite  gradually  added.  After  standing  for  about  24  hours, 
the  liquid  assumes  an  intensely  reddish-yellow  colour,  and 
is  then  supersaturated  in  the  cold  with  acetic  acid.  The 
nitroso-amidocresol  separates  in  the  form  of  a  red  precipitate, 
which  is  altered  off  and  well  washed  with  water. 

Nitroso-amidophenol  is  prepared  by  dissolving  1  kilo,  of 
meta-amidophenol  in  3  litres  of  spirit  and  09  litre  ol 
30  per  cent,  caustic  soda.  This  solution  is  well  cooled  with 
ice  and  1  ■  1  kilos,  of  amyl  nitrite  gradually  added.  The 
sodium  salt  of  nitroso-amidophenol  separates  from  the  liquid 
in  the  crystalline  form  on  standing  some  time,  and  is  then 
filtered  off  and  washed  with  spirit — J.  8. 


Manufacture   or    Production   of  Colouring  Matters,  and 
Materialt  therefor.    C.  D.  Abel,  London,     from  "The 
Actien    Qesellschaft    fur  Anilin    Fabrikation,"    Berlin, 
nany.     Eng.  Pat.  7859,  April  20,  )h,.>4. 

Tmk  provisional  specification  of  this  patent  describes  the 
preparation  of  1 .  l'.J  .::'-amidonaphthol  disulphonic  acid, 
whi<h  the  patentex  ed  to  bs  a  new  substanoe.    The 

acid,  however,  had  already  been  claimed  in  Eng.  Pat. 
17,141c  of  1893  (this  Journal,  1894,  878),  and  the  claims 
m  the  j.n  tent  patent  refer  to  the  production  of  colouring 
rom  tin-  acid  i»y  combining  it  with  diazo  oj  b  trazo 
compounds.  In  the  latter  case  either  symmetrical  or  - 
dyestuffs  can  be  obtained,  the  combinations  being  carried 

OUt  in  the  usual  manner.      T.  A.  I,. 


Improvements  in  the  Purification  of  Anthracene.  U. 
E.  Newton,  London.  From  "  The  Earbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Fat.  7862,  April  20,  1894. 

Raw  anthracene  hitherto  has  been  purified  by  means  of 
hydrocarbons  or  naphtha,  or  aromatic  bases  such  as  aniline, 
pyridine,  or  quinoline,  &c.  (Eng.  Pat.  5785  of  1887;  this 
Journal,  1887,  505),  or  else  by  means  of  liquid  sulphur 
dioxide  (Eng.  Fat,  5,539  of  1892;  this  Journal,  1893,  439). 
It  has  now  been  found  that  the  impurities  in  raw  anthracene 
may  be  removed  by  washing  it  with  ketones  of  the  fatty 
series,  such  as  acetone,  which  may  he  used  in  the  form  of 
"raw  acetone"  or  "acetone  oils,"  anthracene  itself  being 
almost  insoluble  therein.  The  process  may  be  carried  out 
as  follows,  but  the  patentees  do  not  limit  themselves  to  the 
precise  details  given  : — 500  kilos,  of  raw  anthracene  are 
stirred  together  with  750  kilos,  of  acetone  in  a  steam- 
jacketed  closed  vessel  and  heated  to  60°  C.  for  one  hour. 
After  cooling,  the  anthracene  is  filtered  off  and  washed  with 
375  kilos,  of  fresh  acetone,  which  is  used  subsequently  in 
the  first  washing  of  the  next  batch.  The  first  mother- 
liquors  are  distilled  to  recover  the  acetone,  and  the 
anthracene  is  pressed  and  dried  in  the  usual  manner.  The 
percentage  of  pure  anthracene  by  this  treatment  is  raised 
from  35  to  82  per  cent. — T.  A.  L. 


Manufacture  of  a  New  Naphthylen-diaminc  Mono-Sulpho 
Acid,  and  of  Colouring  Matters  derived  therefrom. 
C.  D.  Abel,  London.  From  "  The  Actien  Gesellschaft 
fur  Anilin  Fabrikation,"  Berlin,  Germany.  Enar.  Fat. 
8381,  April  27,  1894. 

The  new  acid  referred  to  is  prepared  by  the  action  of 
ammonia  on  2.3.3'-dihydroxynaphthalene  sulphonic  acid 
according  to  the  following  method  : — 100  kilos,  of  2.3.3'- 
dihydroxynaphthalene  sodium  sulphonate  and  200  kilos,  of 
22  per  cent,  ammonia  are  heated  for  10  hours  to  about 
165°  C,  after  which  the  temperature  is  raised  to  about 
210°  C.  for  another  10  hours  ;  the  melt  is  then  dissolved  in 
water,  the  excess  of  ammonia  removed  by  boiling,  and  the 
new  acid  precipitated  by  hydrochloric  acid.  It  is  sparingly 
soluble  in  water,  the  sodium  salt  being  more  soluble  and  its 
solution  having  a  slight  blue  fluorescence.  Chloride  of 
iron  produces  a  blue  coloration,  whilst  nitrous  acid  yields 
an  azimido  and  not  a  diazo  compound.  The  acid  in  the 
form  of  its  sodium  salt  will  combine  with  one  or  two  mole- 
cules of  a  diazotised  amine  or  amido-azo  compound  or  their 
derivatives,  giving  orange  to  brown  colouring  matters  for 
cotton  or  wool.  It  also  combines  with  tetra/.o  compounds, 
\ielding  either  symmetrical  or  mixed  disazo  colouring 
matters,  all  of  which  give  similar  shades  on  uumordanted 
cotton.—  T.  A.  L. 

Improvements  relating  to  the  Manufacture  of  Salts  of 
Pi/rocatechin  Disulpho  Acid,  and  of  Pyrocatechin 
therefrom.  G.  Tobias,  Merlin.  Eng.  Pat.  154,  January  2, 
1895. 

The  improvements  relate  to  the  manufacture  of  salts  of 
pyrocatechin  disulphonic  acid  by  heating  salts  of  phenol 
trisulphonic  acid  with  caustic  potash  or  soda  in  open  or 
closed  vessels  to  temperatures  above  200'  C.  A  portion  of 
the  excess  of  caustic  soda  used,  may  be  recovered  in  the 

form  of  a  concentrated  soda-liquor  by  treating  the  above  soda 

melt  with  the  proper  quantity  of  water,  or  it  may  in-  recovered 

as  carbonate  by  treating  the  solution  of  the  soda  melt  with 
Carbonic  acid.      The  caustic  soda    or   carbonate  having  been 

washed  out,  the  ultimate  liquor,  being  substantially  a  con- 
Ci  ntrated  solution  of  sodium  pyrocatechin  disulphonate, 
may  either  be  evaporated  to  Obtain  the  salt  in  the  solid 
form,  or  it  may  be  heated  with  water,  to  which  acids  may 
or  may  not  be    added,  to    temperatures  above   1  III    C,  when 

pyrocatechin  itself  will  be  formed, — J.  s. 
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V.-TEXTILES  :  COTTON.  WOOL,  SILK,  Etc. 

use  of  Unsaponifiable  Oils  for  Greasing  fVool.  Leipziger 
Vfonatschrift  f.  Textilind.  and  F&rberzeit.  Dingler's 
Polyt.  J.  294  [2],  44—4.-,. 

K\ri.uiMi..N  is  were  made  by  J.  Spcnnrath  with  a  view  of 
ascertaining  to  what  extent  mineral  oil,  wholly  or  partially 
substituted  for  oil  of  vegetable  or  animal  origin  in  the 
preparatory  treatment  of  wool  for  spinning,  can  be  removed 
again  in  the  subsequent  operation  of  washing.     Pieces  of 

thick  woollen  cloth,  saturated  with  solutions  of  either  pure 
mineral  oil  or  mixtures  of  sueh  and  fatty  oils  in  petroleum 
spirit,  were,  after  the  evaporation  of  the  solvent  (used  with 
the  object  of  spreading  the  oil  evenly  over  and  through  the 
fabric),  washed  with  pure  rain-water  and  the  usual  media 
employed  in  wool-washing.  The  quantity  of  oil  contained 
in  the  cloth  was  estimated  before  and  after  washing. 

In  the  case  of  cloth,  treated  with  mineral  oil  solely,  the 
best  results  in  washing  were  obtained  with  fulling  soap, 
the  least  good  with  soda,  47 -55  per  cent,  and  90-8  percent, 
of  the  oil  used  remaining  behind  in  the  two  respective  pieces 
of  material.  Fuller's  earth  likewise  did  not  work  satis- 
factorily, leaving  behind  79*61  per  cent,  of  the  oil. 
( ).  Walther,  who  criticises  these  experiments,  ascribes  this 
fact  to  the  insufficiency  of  the  mechanical  action  of  the 
oarth  obtainable  by  the  manual  treatment  adopted  by 
Spennrath,  he  having  himself  found  that  material  to  answer 
best  of  any,  if  applied  in  a  manner  more  nearly  correspond- 
ing to  the  method  employed  on  the  large  scale.  Never- 
theless, the  results  of  the  experiments  furnish  sufficient 
proof  of  the  Utter  unsuitability  of  pure  miueral  oil  for  the 
purpose  in  question. 

A  mixture  of  equal  parts  of  mineral  oil  and  olein  was 
used  in  another  series  of  experiments.  The  best  washing 
media  in  this  case  proved  to  be  soda  and  soap,  as  one 
would  expect.  The  oil  residue  amounted  to  from  1*98  to 
6-98  per  cent.  Fuller's  earth  left  behind  78' IS  per  cent, 
of  the  oil  used,  a  fact  borne  out  also  by  observations  in 
practical  working,  and  showing  the  incapacity  of  fuller's 
earth  to  remove  oil  of  animal  origin  in  appreciable  quantity. 
Ammonium  carbonate  was  found  to  be  absolutely  useless 
for  washing,  its  employment  leading  to  the  formation  of  a 
sticky  mass  which  firmly  adhered  to  the  fibre. 

For  the  removal  of  a  mixture  of  equal  parts  of  olive  and 
mineral  oils,  soaps  were  found  most  suitable,  whilst  ammonia 
showed  but  a  weak  action. 

Mixtures  of  olein  and  mineral  oil  invariably  gave  better 
results  in  washing  with  a  solution  of  soda  (2  per  cent.)  than 
mixtures  of  olive  oil  and  mineral  oil.  It  must,  however,  be 
borne  in  mind  that  soda  is  less  suitable  for  removing  olive 
oil  than  soap. 

Spennrath  concludes  from  the  above  and  a  number  of 
other  experiments  that  oil  used  in  the  process  of  preparing 
wool  for  spinning  may  be  mixed  with  mineral  oil  to  the 
extent  of  30  per  cent. 

Walther,  on  the  other  hand,  considers  the  evident  difficulty 
experienced  in  the  removal  of  the  mineral  oil  from  the 
goods,  sufficient  reason  to  exclude  it  utterly  from  use  for 
the  purpose  in  question. — F.  M. 


PATENTS. 


Improvements  in  or  Applicable  to  Machinery  for  Scouring 
and    Washing    Wool     and    other    Fibrous    Materials. 
W.  McNaught,  Kochdale.     Eng.  Pat.    713:?,    April   10, 
1894. 
The  liquid  used  for  washing  or  scouring,  according  to  this 
patent,  is  contained  in   a  wide  trough  having  two  separate 
compartments,  viz.,  the  washing  or  scouring  tank,  and  the 
settling  tank    for  the    discharged  liquors,  which   may   be 
pumped  out  of  this  latter  tank  into  the  former.     The  wash- 
ing tank  is  likewise  divided  into  two  parts  by  a  division 
running  longitudinally  from  one  end  of  the   tank   to  the 
other  ;   the  one  where  the  material  is  treated  is  provided 
with  a  raised  perforated  bottom,  whilst  the  bottom  of  the 
tank  itself  is  inclined  from  the  side  under  the  perforated 


bottom  to  the  other,  so  that  the  sediment  from  the  material, 
falling  on  this  floor,  run-,  to  one  point.  It  is  removed  when 
the  tank    is    discharged,  and  the   inclined   surface  is  washed 

with  water  supplied  by  a  perforated  pipe  running  along  it- 
highest  part;  mechanical  agitators  are  sometimes  used  to 
celerate  the  descent  of  this  sediment.  Dnder  the  squeez- 
ing rollers  is  a  small  tank  likewise  provided  with  perforated 
and  inclined  bottoms  ;  from  (his  the  liquid  squeezed  out  is 
led  into  the  settling  tank,  from  which  it  is  afterwards  raised 
by  an  elevator  wheel  or  pump  to  the  feeding  end  of  the 
washing  trough.  The  wool  is  propelled  through  the  tank 
by  an  arrangement  similar  to  that  already  described  by 
the  patentee  (this  Journal,  1894,  803).  It  consists  of  a 
framework  carrying  teeth  or  prongs,  which  moves  down- 
wards, forwards,  upwards,  and  then  back  again,  thus 
forcing  the  wool  up  the  incline  on  to  the  squeezing  rollers. 

—  II.  I. 


A  New  or  Improved  Method  of  Softening  Vegetable  Fibres. 
W.  P.  Thompson,  Liverpool  and  Manchester.  From 
J.  F.  Kerr,  Paterson,  New  Jersey,  U.S.A.  Eng.  Pat. 
22,595,  November  22,  1894. 

The  fibres  are  subjected  to  the  action  of  a  solution  of  soap, 
alkali,  oil,  and  glycerin,  until  they  are  sufficiently  softened, 
and  are  then  dried.  The  following  proportions  gave  good 
results: — Water,  85  per  cent.;  alkali,  1  percent.;  oil,  7 
per  cent. ;  soap,  5  per  cent. ;  glycerin,  2  per  cent.  After 
washing,  the  material  is  placed  in  a  tank  containing  the 
above  mixture,  heated  to  just  below  boiling,  or  is  allowed  to 
remain  in  this  solution  until  it  becomes  saturated  and 
softened. — H.  I. 


An  Improved  Starch  or  Linen  Gloss  for  Laundry  Purposes. 
J.  Hilton,  Blackpool.  Eng.  Pat.  25,242,  December  29, 
1894. 

See  under  XVI.,  page.  370. 


VI.-DYEING,  CALICO  PKINTING,  PAPEE- 
STAINING,  AND  BLEACHING. 

Aluminium  Compounds  in  relation  to  their  Application  as 
Mordants.  E.  Schlumberger.  Bull.  Soc.  Chim.  1895r 
13  [2],  41-65. 

The  author   endeavours   to    determine   more  exactly  the 

composition  and  nature  of  certain  aluminium  compounds,, 

viz.,  the  basic  sulphate,  the  carbonate,  and  the   various 
hydrates. 

/.  The  Basic  Sulphate.  —  The  first  product  of  the 
precipitation  of  a  solution  of  aluminium  sulphate  or  alum, 
by  a  base,  is  a  compound  containing  aluminium  and 
sulphuric  acid  in  the  ratio  2AL  :  S04,  which  compound 
the  author  names  sulpho-di-aluminium  hydrate.  This 
same  substance  constitutes  the  precipitate,  which  is  formed 
when  a  solution  of  basic  aluminium  sulphate,  basic  alum, 
or  of  "  red  liquor "  {i.e.,  basic  aluminium  acetate)  is 
heated  to  boiling.  It  is,  in  fact,  the  acetic  acid  compound 
of  sulpho-di-aluminium  hydrate  that  forms  the  essential 
part  of  "  red  liquor." 

II.  The  Carbonates. — The  author's  experiments  confirm 
the  already  known  fact  that  the  precipitation  in  the  cold  of 
aluminium*  salts  by  means  of  alkaline  carbonate,  as  well  as 
that  of  alkaline  aluminates  by  C03,  always  gives  a  pre- 
cipitate containing  CO;,  and  never  the  normal  hydrate  of 
aluminium. 

///.  The  Hydrates.— Normal  hydrate  of  aluminium  has 
as  yet  not  been  prepared.     Where  its  formation  would  be 


April  so,  1895.]       THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


expected,  one  of  three  results  -was  obtained.  Either  the 
product,  while  having  some  of  the  properties  expected  from 
the  normal  hydrate — as,  for  instance,  dissolving  easily  in 
acids  to  form  the  normal  saits  of  aluminium — retains  some 
of  the  acid  from  the  bodies  used  in  (he  preparation  ;  or  the 
product,  whilst  retaining  uo  acid,  is  not  entirely  soluble  in 
acids,  and  gives  on  calcination  a  weight  of  aluminium 
higher  than  that  calculated  lor  Al2(OH)8;  or  thirdly,  the 
resulting  substance,  although  retaining  acid,  is  neither 
entirely  soluble  in  acids  nor  contains  aluminium  corre- 
sponding with  the  formula  AL(OII 

IV.  Colloidal  Hydrates. — Whenever  it  is  attempted  to 
isolate  the  normal  aluminium  hydrates,  there  is  found  at 
the  same  time  one  or  more  hydrates  containing  less  water, 
and  characterised  by  the  property  of  giving  colloidal 
solutions  with  dilute  hydrochloric  acid.  Of  these,  the  most 
nearly  related  to  the  normal  hydrate  is  that  obtained  by 
adding  alum  solution  to  sodium  aluminate  and  boiling  the 
product  with  sodium  carbonate.  It  may  be  considered  as 
produced  by  the  condensation  of  three  molecules  of  the 
normal  hydrate,  and  has  the  formula  Al6(OH)10O4.  This 
condensation  product  dissolves  in  dilute  acid,  giving  a 
colloidal  solution  from  which  all  the  acid  cannot  be 
separated  by  dialysis.  It  contains  in  fact  salts  of  this 
tri-aluminium  hydrate. 

Closely  related  to  this  body,  if  not  absolutely  identical 
with  it,  is  the  soluble  hydrate  of  Walter  Crum,  which  the 
author  prepares  by  heating  aluminium  acetate  solution  in 
sealed  tubes  to  150'  C.,  or  by  boiling  a  more  dilute  solution 
(not  stronger  than  0*5  per  cent.)  exposed  to  air.  On 
precipitating  the  resulting  opalescent  solution  with  KOH, 
a  substance  having  all  the  properties  of  tri-aluminium 
hydrate  is  obtained. 

It  seems  probable  that  all  these  soluble  hydrates  are 
maintained  in  solution  by  the  trace  of  acid  from  which  it 
is  impossible  to  free  them.  The  colloidal  solution  obtained 
by  heating  aluminium  acetate  in  sealed  tubes  to  150  C.  is 
completely  precipitated  by  caustic  potash  as  well  as  by 
sulphuric  acid. 

Behaviour  towards  Textile  Fibres  and  Colouring 
Matters. — The  various  colloidal  hydrates  do  not  seem  to 
be  able  to  act  as  mordants.  A  sample  of  cotton  impreg- 
nated with  tri-aluminium  acetate  and  treated  by  the 
methods  usually  adopted  in  Turkey-red  dyeing  only  appears 
to  fix  aluminium  very  imperfectly  With  alizarin  the 
resulting  colour  is  pale  rose,  dull  in  shade,  and  not  at  all 
like  alizarin  red.  With  logwood  merely  a  dirty  greyish 
violet  is  obtained  on  cotton  mordanted  in  this  way.  The 
solutions  themselves  with  a  decoction  of  logwood  give  the 
following  reactions  : — 

(].)  Normal  aluminium  acetate — violet-red  colour,  bril- 
liant and  warm  in  shade,  the  liquid  remaining  clear. 

(2.)  Tri-aluminium  acetate— dirty  reddish-grey,  the 
liquid  becoming  turbid. 

(3.;  The  acetate  obtained  by  heating  ibe  normal  acetate 
to  150  (  .  after  the  acetic  acid  bad  been  removed  by 
boiling — rose-brown  in  colour. 

The  last  fact-,  probably  explain  the  pernicious  action 
which  alkaline  baths,  even  when  incapable  of  dissolving 
alumina  {e.g.,  milk  of  lime),  exert  on  the  aluminium  mordant 
alnady  fixed  but  not  dyed,  and  also  that  of  the  prolonged 
action  of  "team  at  loot'.  The  conditions  destructive  of 
the  aluminium  mordant  ai  I y  those  favourable  to  the 

formation    of    the     tii-aluminium    hydrate    and    its     related 

hydrates.     It    ,     thu«  probable  that   the  lowering  of  tin 
mordanting  power   in   the  abo  due  to  the  forma- 

tion of  these  hydrates.— H.  I. 


of  Artificial  and  Natural  Colouring  Matter*  on 
1  and    A     IiOBti  r)  ..■/•• 

Set  under  XXIII.,  j^ig,  :;<j  [ . 


PATENTS. 

A  New  or  Improved  Means  or  Method  of  Dyeing    Warp 

on  the   Iham.     G.  Keighley,  Burnley.     Eng.  Pat.  5180, 
March  13,  1894. 

Tin-;  warps  are  wound  on  a  perforated  metal  beam,  which 
is  fixed  in  an  upright  position  in  the  dye  vessel.  Hot 
water  is  caused  to  flow  from  a  cistern  into  this  vessel,  and 
by  means  of  a  pump,  a  vacuum  is  created  in  the  interior  of 
the  beam,  when  the  water  passes  through  the  warps  and 
returns  to  the  cistern.  Dyeing  is  effected  by  circulating  the 
dye-liquor  in  a  similar  way  from  another  cistern.  Finally, 
air  is  drawn  through  the  warps  to  fix  and,  if  necessary, 
oxidise  the  dye  upon  the  fibre. — R.  15.  13. 


An  Improved  Process  for  Printing  Indigo  on  Fabric  and 
Yarn.  A.  Blauchon  and  A.  Allegret,  Paris,  France. 
Eng.  Pat.  7135,  April  10,  1894. 

Ixstkad  of  printing  with  reduced  indigo,  the  indigo  is 
made  into  a  paste  with  starch  and  water  previously  boiled 
together.  This  mixture  is  printed  on  to  the  material, 
which  then  passes  through  a  reducing  bath,  such  as  a  luke- 
warm solution  of  calcium  hydrosulphite.  The  indigo  is 
re-oxidised,  and  the  thickening  removed  by  the  usual 
methods.—  P>.  B.  B. 


Improvements  in  Machines  for  Scouring  and  Dyeing 
Textile  Warp  or  other  Yarns.  F.  Barraclough,  Yeadon. 
Eng.  Pat.  8767,  May  3,  1894. 

This  invention  relates  particularly  to  a  former  patent  of 
the  inventors  (this  Journal,  1893,  826). 

The  same  framework  and  mechanism  as  already  described 
is  used,  only  the  trough  is  replaced  by  an  arrangement 
consisting  of  two  series  of  short-flanged  horizontal  rollers, 
which  are  just  wide  enough  to  allow  the  warp  to  pass 
ouce  round,  set  across  the  front  of  the  machine  frame  at 
right  angles  to  the  principal  rollers,  and  at  heights 
corresponding  to  the  top  and  bottom  rollers  respec- 
tively. The  first  short  bottom  roller  is  placed  in  front  of 
the  last  "  draft  "  of  the  machine  described  in  Eng.  Pat. 
22,893  (loc.  cit.),  and  the  first  short  top  roller  in  front  of 
the  last  "  draft  "  but  one,  and  so  on.  These  new  rollers  are 
driven  by  the  principal  gearing;  they  run  loose  in  bushes, 
and  since  they  can  slide  in  perpendicular  slots,  they  are 
adjustable  to  suit  any  lengths  of  yarn. 

The  yarn,  after  it  leaves  the  top  front  roller  of  the 
machine  in  the  last  "  draft,"  passes  down  to  the  first  bottom 
short  roller,  and  then  up  to  the  first  top  short  roller,  and 
soon  until  it  passes  over  the  last  top  short  roller,  whence 
it  goes  to  the  front  bottom  roller  in  the  first  division  of  the 
same. 

With  shorter  lengths  of  yarn,  modifications  in  the 
winding  may  be  made  — II.  I. 


Improvements  in  the  Manufacture  or  Production  <f  Cloths 
m  Variegated  Colours.  M.  rlalisch,  W.  A.  Rosenberg, 
and  .1.  Entwisle,  .Manchester.  Eng.  I'at.  12,762,  July  2, 
1894. 

Tin  object  of  these  improvements  is  the  imitation  of  hand- 
treat*  d  native  cloths,  which  are  produced  by  tying  or 
stitching  up  parts  of  the  cloth  to  prevent  penetration  of  the 

dye. 

Tlie  cloth  is  v.oven  in  the  first  instance  with  a  pattern  in 
'no  or  more  colours.  A  rcsi-t  for  indigo  is  printed  on  the 
fabric,  which  is  subsequently  dyed  with  indigo.  The  out- 
line of  tin'  original  woven  pattern  is  practically  obliterated, 

but  'be  different  colours  of  the  original  cloth  show  up  into  and 
variegate  tin-  portions   untouched    by  the    indigo,  i.e.,  when 

the  resist  has  been  printed.  The  colours  of  tin-  woven 
pattern  may  also  be  modified  by  the  action  of  the  resist. 

— 11.  B.  B. 
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.),,  Improved  Apparatus  for  Treating  Spun  or  Woven 
Fibrous  Materials  with  Dyeing,  Washing,  Bleaching, 
Mordanting,  or  other  Liquids.  L.  Frotscher,  Zittan, 
Germany.  '  Eng.  Pat.  ll'.i,  January  2,  L895. 
Tin  goods  are  wound  on  a  perforated  cylinder,  which  is 
connected  ;tt  each  end  by  hinged  pipes  with  a  central  tube, 
which  is  itself  joined  to  a  large  vessel.  This  latter  can,  at 
will,  by  Buitable  valves,  be  placed  in  communication  with  a 
vacuum,  steam,  or  compressed  air  generating  apparatus,  or, 
by  means  of  a  pipe  at  its  base,  with  a  tank  containing  a 
concentrated  liquor.  The  roller,  with  its  covering  of  fabric, 
is  placed  in  the  dye-  or  wash-trough.  By  turning  on  the 
vacuum,  the  liquid  can  be  drawn  through  the  material  into 
1  hove-named  vessel ;  here  it  may  be  replenished,  by 
means  of  the  pipe,  with  a  concentrated  liquor  from  below, 
and  again  be  forced  through  the  material  either  by  steam 
or,  if  the  process  takes  place  in  the  cold,  by  compressed  air. 
In  tlii-  way,  by  passing  the  liquid  to  and  fro,  the  goods 
receive  a  very  thorough  impregnation  with  the  solution. 
Two  processes  may  also  be  carried  on,  one  after  the  other, 
without  removing  the  roller  from  the  trough. — II.  I. 


TIL-ACIDS.  ALKALIS,  AND  SALTS. 

The     Compounds    of    Hydrofluoric     Acid     with     Water. 
R.  Metzner.     Comptes  rend.  1894, 119,  G82— 684. 

The  author  has  investigated  the  behaviour  of  aqueous 
hydrofluoric  acid  of  various  strengths  when  strongly  re- 
frigerated, and  concludes  from  his  results  that  under  such 
conditions  the  acid  forms  only  one  hydrate  of  the  formula 
HF  +  H.,0.— H.  T.  P. 


The   Manufacture  of  Alumina  from    Clay.     J.  Heibling. 
Comptes  rend.  1894,119,  609—610. 

The  following  process  is  stated  to  yield  excellent  results. 
The  clay  is  thoroughly  incorporated  with  a  mixture,  in 
equal  parts,  of  ammonium  and  potassium  sulphates,  in  such 
proportion  that  three  molecules  of  ammonium  sulphate  may 
be  present  to  every  molecule  of  alumina.  The  mixture  is 
made  into  hollow  bricks,  which  are  then  heated  in  an  oven 
to  270? — 280°  C.  At  this  temperature  gaseous  ammonia  is 
given  off,  and  acid  ammonium  sulphate  produced,  which 
immediately  reacts  with  the  potash  salt  present,  acid  potas- 
sium sulphate  being  formed.  The  latter,  at  the  above 
temperature,  combines  with  the  alumina  of  the  clay  to  form 
alum.  The  alum  is  finally  extracted  from  the  bricks  by 
means  of  water,  and  freed  from  iron  by  recrystallisation. 
The  insoluble  silica  remaining  behind  may  be  employed  in 
cements.  Granular  alumina  is  prepared  as  follows : — The 
powdered  alum  is  spread  out  in  a  thin  layer  on  shelves 
arranged  in  a  vertical  tower,  which  is  traversed  by  the 
warm,  moist,  ammoniacal  fumes  derived  from  the  brick 
oven  above  mentioned.  Under  these  conditions  the  alum  is 
transformed  in  situ  into  alumina — retaining  the  form  of  the 
original  powder — and  potassium  and  ammonium  sulphates. 
The  latter  may  be  subsequently  removed  by  washing,  and 
used  over  again.  The  alumina  thus  obtained  is  absolutely 
free  from  silica,  and  is  readily  convertible  into  sulphate,  &c. 

— H.  T.  P. 


PATENTS. 


Improvements  in  and  relating  to  the  Treatment  of  Marine 
Plants  for  obtaining  Materials  designed  for  Various 
Industrial  Purposes.  G.  Laureau,  juu.,  Quiberon, 
France.     Eng.  Pat.  6988,  April  7,  1894. 

Marine  plants,  washed  by  sea-water,  are  sprinkled  with 
acidulated   water,   drained,    and    heaped,    and    sometimes 


sorted,  to  separate  mixtures  of  "  potassic  or  sodic  plants." 
The  seaweed  is  then  passed  through  a  series  of  vessels 
containing  water  acidulated  with  5  per  cent,  of  sul- 
phuric acid,  or  with  10  per  cent,  of  hydrochloric  acid, 
draining  between  the  immersions,  the  operation  lasting  a 
week.  The  next  treatment  consists  in  mshing  with  sea- 
water  or  with  soft  water,  after  which  the  wrack,  thus 
deprived  of  salts,  is  drained  and  put  in  heaps.  The  acid- 
water  used  is  filtered  through  ashes  of  marine  plants,  and 
concentrated,  to  obtain  potassium  and  sodium  salts,  and 
iodine  and  bromine,  by  ordinary  processes. 

The  acid-washed  seaweed  is  heated  with  solution  of  an 
alkali,  carbonated  or  otherwise,  provision  being  made  for 
recovery  of  ammonia  by  distillation,  if  that  alkali  be  used. 
The  resulting  pasty  mass  is  filtered  in  linen  bags  or  in  a 
filter-presu,  and  the  liquid  is  treated  with  an  acid  in  a  wooden 
vessel,  to  precipitate  "  gelatinous  material,"  which  may  be 
moulded  into  plates  or  otherwise,  and  dried,  and  applied  as  a 
substitute  for  horn,  waxed  leather,  shell,  and  gutta-percha,  in 
the  manufacture  of  various  articles.  The  fibrous  material 
remaining  on  the  filters  is  washed  and  treated  with  bleach- 
ing-powder  and  sulphuric  acid  ;  the  fibres  are  then  separated 
from  an  amylaceous  portion  by  sifting,  and  the  latter  is 
used  in  the  manufacture  of  pasteboard  and  cellulose  mould- 
ings, and  the  former  in  making  packing-paper.  Or  the 
fibre  is  pressed  into  plates,  dipped  into  linseed  oil  or  a  resin, 
and  then  exposed  to  nitrous  vapours  or  dipped  into  strong 
sulphuric  acid,  to  obtain  a  waterproof  material. 

When  seaweed  but  little  attacked  by  acidulated  water  is 
treated  with  cold,  concentrated  alkaline  solutions,  a  material 
of  horny  appearance  is  obtained,  which  swells  in  contact 
with  water,  and  may  be  used  in  pharmacy  as  a  cataplasm. 
Seaweed  may  be  directly  treated  with  an  alkali  solution,  and 
then  with  bleaching-liquor,  to  obtain  a  material  applicable 
"in  the  drug  trade"  and  in  finishing  fabrics.  The  pro- 
cesses may  be  modified  in  some  respects,  and  many  appli- 
cations for  the  products  obtained  are  mentioned  in  the 
claims. 

The  total  products  obtained  by  the  described  processes 
from  5,000  kilos,  of  dry^  marine  plants,  "  which  correspond 
to  a  ton  of  soda  obtained  by  the  burning  of  sea-wrack,"  are 
stated  to  be,  approximately,  3,200  kilos,  of  fibre,  1,000  kilos, 
of  horn  or  horny  material,  and  705  kilos,  of  salts,  inclusive 
of  4|  kilos,  of  iodine  aud  |  kilo,  of  bromine. — E.  8. 


Improvements  in  Recovering  Salts  or  Salines  from  Solu- 
tions. C.  H.  Huntley,  London.  Eng.  Pat.  1967,  Janu- 
ary 28,  1895. 

The  solution  containing  salts  or  salines  is  passed  through 
a  filter  composed  of  coarsely-crushed  animal  charcoal  and 
magnetic  iron  ore,  in  alternate  layers  with  asbestos  cloth. 
The  filtered  solution  is  received  in  a  non-metallic  vessel, 
and  compressed  air,  previously  passed  through  a  2  7  per 
cent,  solution  of  potassium  permanganate,  is  forced  through. 
The  solution  is  then  placed  in  a  vessel  enclosed  in  another 
larger  and  air-tight  vessel,  the  lateral  space  being  filled  by 
a  condensible  gas,  like  ammonia  or  sulphurous  acid,  under 
strong  pressure,  say  250  lb.  to  the  inch  or  thereabouts. 
The  salts  that  separate  on  further  cooling  from  the 
remaining  solution  are  collected  aud  dried  iu  suitable 
apparatus. — E.  S. 
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?III— GLASS.  POTTERY.  AND 
ENAMELS. 

Chromates  of  Iron.     C.  Lepierre.     Bull.  Soc.   Chim.    1894, 
1115— 1128. 

See  under  XIII.,  page  372. 


PATENT. 


An  Improvement  or  Improvements  in  or  Substitutes  for  the 
Flattening  Stones  employed  in  the  Flattening  of  Sheet 
Glass.  Chance  Brothers  and  Co.,  West  Smethwick, 
and  J.  E.  Scott,  West  Bromwich.  Eng.  Pat.  5899,  March 
21,  1894. 

In-  place  of  the  flattening  stone  ordinarily  employed,  which 
needs  to  be  used  with  a  sheet  of  coated  glass  upon  its 
surface,  a  metal  slab  is  cast  with  ribs  on  its  under  side  to 
prevent  warping;  the  surface  is  planed  and  finely  grooved, 
then  heated  to  low  redness,  and  allowed  to  cool  very  slowly. 
The  upper  surface  of  the  slab  is  then  coated  with  dark 
purimachos  worked  up  with  water  to  the  consistence  of 
molasses.  Before  the  c  iating  is  quite  dry,  another  coating  is 
applied  of  a  mixture,  in  stated  proportions,  of  purimachos 
with  bone  ash,  similarly  worked  up  with  water  ;  a  third 
and  fourth  coating  are  afterwards  given,  but  the  number 
of  coatings  may  be  varied ;  preferably,  however,  the 
thickness  of  the  combined  coatiDgs  is  made  equal  to 
about  one-thirty-second  of  an  inch.  When  the  surface 
is  quite  dry,  it  is  made  true  by  rubbing  with  an  iron  rubber, 
and  with  coarse  and  afterwards  fine  sand.  The  coated 
slab  is  then  heated  to  dull  redness,  and  is  finished  when 
cold,  if  necessary,  by  rubbing  the  surface  with  fine  sand. 
Instead  of  having  radiating  tapering  ribs,  the  slab  may  be 
made  thicker  in  the  middle,  and  tapering  towards  its  mar- 
ginal flange.  Directions  are  given  as  to  the  manner  of 
using  the  slabs  in  flattening  glass. — E.  S. 


IX.-BQILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS.  ' 

Hydraulic  Cement.     Dinger's  Polyt.  J.  1894,  294,  89—95, 
114—119,   K57— 144,  and  1C3— 167. 

The  bulk  of  the  article  consists  of  a  recapitulation  of  the 
experimental  work,  deductions  and  opinion';  that  have  been 
published  within  the  last  few  years  concerning  cement. 
The  major  part  of  this  ha-  already  appeared  in  this  Journal, 
but  a  few  excerpts  of  matter  which  has  not  been  hitherto 
recorded  may  he  given. 

rarions  views  entertained  concerning  the  action  of 

water    -pray  d    upon    hot    clinker,    a   practice    sometimes 

ted  to  to   prevent  "dusting,"  may  be  summarised  at 

follow-  :    Ko-mann    attribute*   the    action  of   this  quenching 

-  to  the  formation  of  bydrated  products,  an  opinion 

which  i-  contrary  to  the  observation   of  Erdmenger  that 

cement  qni  ached   in   this   manner  contains   no  combined 

water.    The  last-named  writer  considers  that  the   Bodden 

1  ing  of  temperature  caused  by  quenching  is  the  true 

d  of  the  alteration  in  properties,    should  the  quench- 

inthe  actual  granulation  of  the  clinker,  snch  as 

n  when  the  hot  clinker  falls  into  a  large  volume  of 

n  amount  of  hydration  may  take  place,  'nt 

■hen  tlie  product  instead  of  being  deteriorated  by  this 

aking    gives    high    tensili  Adopting    Le 

■■   that  the  'in  ting  of  clinker  is  due  to  the 

nee  of  the  silicate,  ZCaO  si03,  it   may  be     apposed 

that  the  change  ol  crystalline  form  of  this  hody  is  pre 

hy  the  rapid  COOltng  of   the  mans  of  silicates  with    which    it 

ited  m  the  elinker  of  which  it  forms  part.    The 


molecular  transformation  that  obtains  is  probably  analogous 
to  changes  of  constitution  such  as  are  exhibited  by  hlast 
furnace  slag  on  granulation,  and  by  glass  on  slow  solidifica- 
tion. The  behaviour  of  glass  supersaturated  with  cadmium 
sulphide  may  also  be  quoted.  Such  glass  at  first  solidifies 
in  a  perfectly  normal  manner,  but  at  a  relatively  low 
temperature  becomes  devitrified  and  disintegrated  conse- 
quent on  the  separation  of  the  cadmium  sulphide  from  the 
mass  of  the  glass,  which  is  a  poor  solvent  for  this  substance 
at  moderately  low  temperatures.  The  energy  relations  of 
quenched  and  unquenched  clinker  may  profitably  be  studied 
by  determining  their  heat  of  dissolution  in  a  manner  similar 
to  that  already  adopted  for  blast  furnace  slag.  It  is  to  be 
expected  that  the  quenched  clinker  would  give  the  more 
exothermic  reaction  of  the  two. 

The  well  known  investigations  of  Michaelis  on  the 
behaviour  of  cement  prepared  by  actual  fusion,  instead  of 
mere  sintering  (semi-fusion),  as  in  the  usual  elinkering  pro- 
cess, have  proved  that  under  these  conditions  the  usual  limit 
for  the  percentage  of  lime  may  be  much  surpassed,  a  cement 
having  the  composition — silica,  20 •  7  ;  alumina,  5'8  ;  ferric 
oxide,  2-7;  lime,  69*4;  magnesia,  0*9;  sulphuric  an- 
hydride, 0*5 — being  of  unexceptional  quality.  This  fact 
disposes  finally  of  all  speculations  based  on  the  alleged 
difference  in  quality  of  calcium  silicates  prepared  by  sintering 
from  that  formed  by  complete  fusion. 

Hoglom  has  examined  a  specimen  of  material  accidentally 
formed  bj"  the  fusion  of  a  portion  of  a  charge  of  a  cement 
furnace.  He  found  it  to  consist  of  a  vitreous  matrix, 
through  which  abundance  of  crystals  of  melilite,  a  mineral 
having  the  composition  (CaMgNa2)i:(Al2Fe.:,);;(,Si;)0J6)  were 
disseminated  to  the  extent  of  40 — 50  per  cent. 

The  following  observations  may  be  set  down  with  regard 
to  the  action  of  calcium  sulphate  upon  cement.  Lightly 
burnt  cement  is  much  more  strongly  influenced  than 
heavily  burnt  cement.  With  the  latter  a  large  addition  of 
gypsum  is  necessary  to  cause  an  equal  retardation  of  the 
setting. 

It  is  note  worth}'  that  cement,  the  setting  time  of  which 
has  been  increased  by  the  addition  of  gypsum,  will  after 
aeration  again  become  quick  setting  ;  a  similar  return  to 
the  original  setting  time  is  alleged  to  take  place  after  6  or 
12  months,  even  when  access  of  air  to  the  cement  is 
prevented.  Candlot's  work  on  the  action  of  calcium 
sulphate  upon  cement  has  been  noticed  in  this  Journal, 
1891,  140,  but  certain  portions  of  it  may  be  here  stated  for 
comparison  with  the  results  of  other  investigators. 

He  has  found  that  when  cement  containing  gypsum  is 
gauged  with  an  equal  weight  of  water,  test  samples  of  the 
water  in  which  the  cement  is  placed  contain  at  first  a 
considerable  quantity  of  gypsum,  hut  that  after  some  time 
the  gypsum  disappears  from  the  solution,  and  inversely  tin- 
proportion  of  free  lime  increases.  Thus  water  in  contact 
with  cement  containing  gypsum,  contained  after  five  minutes 
1-82  grms.  of  Cat)  and  7 -80  gnu-.  CaS04j  after  three 
hours  the  amount  of  CaO  has  increased  to  2-fcS  grms., 
while  the  gjpsum  had  dropped  to  zero.  From  these 
observations,  Candlot  deduced  that  there  must  he  a  sub- 
stance in  cement  capable  of  forming  an  insoluble  compound 
with  calcium  Bulphate.  Be  further  proved  that  calcium 
aluminate  having  a  composition  indicated  by  the  formula 
Al._.<>    I  ■  ")  CaO   behaved    towards  gypsum    in   the  same  way 

as   did   cement.      Finally,    he    succeeded    in    isolating    a 

crystalline  compound  of  calcium  aluminate  and  calcium 
sulphate,    the   composition    of   which    corresponds   with   the 

formula  AljO?,8CaO  2- S  CaSO.,,  n'jll_u.  This  substance 
may   he  obtained  in   crystals  2— .!  mm.   in   length,  and  is 

difficultly  soluble  ill  water  and  insoluble  in  lime  water. 
The  existence  of  this  substance  throws  light  upon  the  fact 
that  Cements  containing  gypsum  become  quicker  setting 
on   aeration.      All    cement    contains  a  Certain    small  amount 

of  free  lime;  a  minimum  quantity  of  this  suffices  to 
rendei  the  aluminate  insoluble,  and  thus  to  decrease  the 
rate  of  setting  considerably.  The  calcium  sulphate  on  the 
other  band  goes  into  solution  tending  to  decrease  the 
solubility  of  tin-  calcium  aluminate  1  the  Bulphate  remains 

tliu-  in  solution  without  action  on  the  aluminate,  on  account 
of  the  insolubility  of  the  latter  under  the  conditions  quoted. 
When,    on    the    Other    hand,    by    the    action    of  the   carbon 
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dioxide  of  the  air,  the  free  lime  of  the  cement  is  carhonati  d, 
ealcium  sulphate  dissolves  concomitantly  with  the  aluminate, 
causing  the  ultimate  precipitation  of  the  latter  and  rendering 
it  inoperative.  Tims,  if  the  free  lime  in  a  cement  containing 
no  calcium  sulphate  be  removed  by  gauging  with  a  solution 
of  Bodium  carbonate  (0*2  per  cent.)  a  large  diminution 
of  the  setting  time  takes  place,  e.g.,  a  cement  originally 
Betting  in  two  hours  sets  iii  as  short  a  time  .'is  three  minutes. 
Conversely  cement  containing  gypsum  which  has  become 
quick  setting  by  aeration,  is  restored  to  its  former  condition 
of  slow  setting  by  treatment  with  a  small  quantity  of  free 
lime.  In  the  case  of  cements  that  are  but  lightly  burnt, 
the  formation  of  the  double  compound  of  calcium  aluminate 
and  calcium  sulphate  becomes  complete  during  the  setting. 
With  true  Portland  cement,  on  the  other  hand  the 
hydration  of  all  the  calcium  aluminate  takes  place  slowly, 
thus  delaying  the  formation  of  the  double  compound,  the 
ultimate  recurrence  of  which  produces  the  "  blowing " 
frequently  observed  with  cements  containing  much  gypsum. 

A  similar  double  compound  of  calcium  sulphate  and 
calcium  aluminate  has  been  described  by  Michaelis  under 
the  title  of  "  the  cement  bacillus."  To  this  body  he 
assigns  the  formula  AL03,  3CaO.3CaSO4.30H2O.  This 
substance  occupies  a  much  larger  volume  than  do  the 
aluminate  and  sulphate  from  which  it  is  formed,  and  con- 
sequently causes  "blowing."  Its  existence  also  explains 
the  observation  that  a  certain  limited  percentage  of  calcium 
sulphate  in  Portland  cement  increases  the  closeness  of 
texture  and  tensile  strength  of  test  pieces.  Michaelis 
considers  that  the  permissible  limit  for  the  addition  of  gypsum 
to  cement  may  be  set  at  4  per  cent.,  although  the  standard 
recognised  in  Germany  is  2  per  cent. 

Erdmenger  has  investigated  the  gypsum  question  from  a 
somewhat  different  standpoint.  He  considers  that  although 
4  per  cent,  is  a  liberal  maximum  for  gypsum  added  after 
burning,  yet  that  considerably  more  may  be  present  in  the 
raw  materials  before  burning  without  injurious  influence. 
Gypsum  added  to  the  raw  materials  in  such  amount  as  to 
cause  the  lime  which  it  contains  to  replace  a  portion  of  the 
lime  from  the  chalk  or  other  calcareous  materia],  does  not 
interfere  with  the  production  of  unexceptionable  cement. 
If  on  the  contrary  the  gypsum  be  added  without  replacing 
a  portion  of  the  lime  in  other  forms,  the  formation  of 
calcium  sulphide  will  occur,  and  the  cement  will  have  the 
properties  characteristic  of  products  containing  this 
substance. 

Schott  has  studied  the  influence  of  gypsum  on  cement  in 
the  following  way  : — He  prepared  two  cements  from  pure 
raw  materials,  the  one  consisting  solely  of  silica  and  lime, 
corresponding  with  the  formula  2CaOSi02,  and  the  other 
containing  alumina  in  amount  similar  to  that  in  an  ordinary 
commercial  cement,  and  having  the  percentage  composition 
silica,  18'09;  alumina,  12-53;  ferric  oxide,  0-90;  lime, 
63*30;  magnesia,  0-96  ;  sulphuric  anhydride,  0*71.  Loss 
on  ignition,  3  '73.  These  cements  were  gauged  with  water 
with  and  without  gypsum,  in  quantity  calculated  to  form  a 
double  salt  with  the  whole  of  the  calcium  aluminate, 
reckoning  their  relations  on  the  formula  of  Michaelis  ;  their 
expansion  was  determined  bjr  the  use  of  the  Bauschinger 
apparatus.  As  a  result,  the  cement  containing  silica  as  its 
only  acid  oxide  was  nearly  perfectly  constant  in  volume, 
while  the  cement  containing  alumina  expanded  per  se  in  the 
manner  usual  with  Portland  cements,  and  when  dosed  with 
gypsum  expanded  violently  and  broke  up.  The  constancy 
of  volume  of  the  purely  siliceous  cement  is  noteworthy, 
inasmuch  as  the  celebrated  Theil  hydraulic  lime,  which  is 
know  to  resist  the  action  of  sea  water  particularly  well,  is 
similarly  free  from  alumina.  From  these  facts  it  is  to  be 
supposed  that  'a  cement  containing  only  lime  and  alumina 
would  blow  even  more  badly  than  did  the  cement  already 
quoted.  A  cement  prepared  to  correspond  in  composition 
with  the  formulae  2CaO.  Al20:t  expanded  considerably  when 
tested  in  the  Bausehinger  apparatus  when  used  without 
gypsum,  and  showed  a  still  stronger  expansion  when  an 
equivalent  of  gypsum  was  added.  The  result  of  this 
expansion  was,  however,  different  from  that  taking  place 
in  the  aluminous  cement  mentioned  above.  The  test 
pieces  cracked  but  did  not  disintegrate.     A  cement  richer 


ir.  lime  and  ha\  ing  a  composition  represented  by  .';CitOAl203, 
showed  indications  of  blowing  before  gypsum  was  added. 
A  cement  having  the  composition  silica,  26*1  per  cent.; 
ferric  oxide,  12-2  per  cent.;  lime,  61*6  per  cent.,  the 
ferric  oxide  replacing  alumina,  hardened  perfectly  without 
blowing  when  tested  alone,  but  on  the  addition  of  gypsum 
exhibited  strong  expansion. 

Klinkenburg  has  prepared  mixtures  of  the  semi-fused 
(sintered)  compound  2CaO  Al  <>,  with  one,  two,  and  three 
equivalents  of  GaSO.,.  2lL<  >,and  has  treated  weighed  portions 
with  excess  of  water  for  a  period  of  si-:  months,  after  which 
the  contents  of  the  flasks  containing  the  mixtures  were 
dried  over  sulphuric  acid  and  caustic  potash,  the  increase  of 
weight  corresponding  with  the  amount  of  water  which  had 
entered  into  combination.  Evidence  of  the  existence  of  the 
following  substances  was  thus  obtained  : — 

(1.)  Af/);i.2Ga( ).:,!! ,n. 
(2.)  Al,08.2Ca0.8CaS04.19-55HjO. 
(3.)  AU>3 . 2Ca( ) . 2(  aS04 .  18  ■  25ILO. 
(4.)  AlA-2CaO.GaSO,12-  Kill/). 

Inspection  of  these  formulae  shows  that  the  presence  of 
calcium  sulphate  greatly  increases  the  capability  of  the 
particular  calcium  aluminate  experimented  with,  of  com- 
bining with  water  to  form  probably  a  double  salt  of  the  type 
described  by  Candlot  and  Michaelis.  The  reconciliation 
of  the  rival  views  of  Schott  on  the  one  side,  and  Candlot 
and  Michaelis  on  the  other,  in  respect  of  the  existence  of 
the  aluminate,  3Ca().AbO:i,  in  normal  cement  (Schott 
considering  that  it  causes  blowing)  can  only  be  effected 
by  further  work. 

With  regard  to  the  so-called  magnesia  question  which 
has  been  copiously  debated  and  concerning  which  various 
contributions  bave  appeared  in  this  Journal,  it  may  be  said 
that  two  views  at  present  prevail,  namely,  that  of  Le 
Ghatelier  who  regards  the  magnesia  as  functioning  similaily 
to  lime,  and  that  of  Brdmenger  who  considers  it  inert. 
The  latter  states  that  sement  having  the  composition 
lime  46  per  cent.,  magnesia  23  per  cent.,  silica  21  per  cent., 
alumina  and  ferric  oxide  9  per  cent.,  behaves  as  if  it  were 
over-clayed  and  not  over-limed  as  would  be  the  case  if  the 
magnesia  were  capable  of  replacing  lime  equivalent  for 
equivalent.  Voluminous  tables  have  been  compiled  showing 
the  tensile  strength  and  expansion  of  cements  containing 
percentages  of  magnesia  varying  from  0-8  to  23-3  per  cent. 
Their  general  tenour  may  be  gathered  from  the  fact  that 
the  neat  cement  exhibits  a  noteworthy  tendency  to  blow 
when  the  percentage  of  magnesia  reaches  11*5  percent., 
but  that  mixtures  of  cement  and  sand  are,  as  is  to  be 
expected,  less  easily  affected,  maintaining  their  coherence 
until  as  high  a  percentage  as  15-4  per  cent.  MgO  has  been 
reached. 

The  article  concludes  with  a  list  of  recent  works  treating  of 
cement.  These  are:— Tarmin,  "Cement  and  Lime "  (a 
new  edition  of  Gerstenbergk's  "  Gemente,"  1892)  ;  Zwick, 
"  Hydraulic  Lime  and  Portland  Cement,"  new  edition, 
1892;  Heusinger  and  Waldegg,  "Lime  and  Cement- 
making,"  part  2,  second  division,  1892  ;  "  Portland  Cement 
and  its  Use  in  Building,"  issued  by  the  Association  of 
German  Cement  Makers. — B.  B. 


X.-METALLUKGY. 

Temperatures    of     Transformation    of   Iron    and    Steel. 
G.  Charpy.     Comptes  rend.  1894, 119,  735—737. 

By  experiments  on  the  heating  and  cooling  of  five  samples 
of  extra  mild  steel,  by  heating  in  an  electrically-heated 
furnace,  and  by  measuring  with  au  autographic  Le  Ghatelier 
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pyrometer,  Osmond's  three  points  a,,  </■_.,  and  Og,  were  found      mean   of  several  experiments  differing  anions  themselves 
to   have  the  following  values,  of  which  each  number  is  the   i   only  by  a  few  units  :  — 


Sample. 

Percentage  of 

Ci.rbon. 

Other 

Ingredients. 

«i 

&% 

a* 

Heating. 

Cool  i  UK. 

Heating. 

Coolinar. 

Heating. 

Cooling. 

1 

0-07 

Per  Cent. 

•  • 

710" 

7:;u° 

865° 

840° 

2 

0-09 

.. 

722° 

GOP 

7ft° 

781° 

903° 

800° 

3 

0-07 

Ni.1'15 

710° 

698° 

711 

732° 

835° 

.. 

4 

o-os 

Cr.0-75 

.. 

675° 

71  t° 

744° 

8G0° 

7s9° 

5 

o-ii 

"W.0-60 

•• 

630° 

749° 

740° 

<MV 

877" 

The  point  alt  always  more  marked  as  the  percentage  of 
arhou  increases,  is  here  but  lightly  indicated  ;  o,  is  well 
marked,  but  varies  both  with  the  nature  of  the  metal  and 
the  rate  of  heating,  while  a2  is  fixed,  and  seems  to 
indicate  a  reversible  effect,  as  the  point  is  practically 
constant  for  rising  and  falling  temperatures.  The  last- 
named  observation  is  in  accordance  with  Arnold's  work. 
Mechanical  tests  showed  that  the  metal,  heated  to  750° 
— 800°  C.  and  quenched,  exhibited  no  rectilinear  notch  in  the 
tenacity  curve  (see  this  Journal,  1894,  40).  On  reheating 
cold-drawn  or  hardened  steel,  the  curves  generally  agree  with 
those  given  by  annealed  metal,  showing  that  the  change 
produced  by  cold-hammering  is  reversed  at  a  temperature 
lower  than  that  of  formation.  But  on  rapidly  heating  such 
samples,  the  point  a.,  either  failed  to  appear,  or  was 
replaced  by  a  hump-shaped  rise  spreading  over  the  whole 
space  between  720'  and  740'.  It  would  seem,  therefore, 
that  the  critical  point  «._,  corresponds  to  the  cl  ange  in  the 
iron  produced  by  cold  hammering  or  by  quenching  at 
temperatures  between  760°  and  800°,  and  characterised 
by  the  notch  in  the  tenacity  curve.  Curie  has  observed 
that  the  magnetic  properties  of  iron  are  normal  up  to 
800"  C,  so  that  the  transformation  of  the  iron  appears 
to  influence  the  magnetic,  as  well  as  the  mechanical, 
properties  of  the  metal.  The  alteration  in  volume 
accompanying  this  change  may  develop  considerable  strains 
in  large  masse-  of  metal.  The  point  Oj  corresponds  to 
the  carbon  traii'-fr>rmatioi.  marked  by  the  Eggertz  test 
■  -.  this  Journal,  1894,  1066),  whilst  «3  corresponds  to  a 
second  change  in  the  iron,  which  appears  to  have  most 
influence  upon  its  magnetic  properties. — \V.  (i.  M. 


1),  placement  of  Curium   by  Boron  ami  Silicon  in  Melted 
Iron.      II.   Moissan.     Comptes   rend.    ]*'J4,  119 
117-'— 117.-;. 

Tkv  grms.  of  grey  cast-iron,  containing  3-18  per  cent,  of  total 
carbon  and')-.;  of"  cinder"  (the  substance  left  after  burning 
the  carbonaceous  residue  in  oxygen,  which  was  obtained  by 
acting  upon  the  metal  with  chlorine  or  mercuric  chloride) 
were  fused  in  a  porcelain  boat,  brasqued  with  2*5  ^-nh.  of 
boron,  and  contained  in  a  porcelain  tube,  through  which  a 
current  of  hydrogen  «ra«  passed  continuously.  The  resulting 
button  of  metal  wa  yellowish  in  colour,  with  Long  crystalline 
prisma  on  the  surface,  and  was  covered  with  a  layer  of 
pbite.  It  contained  from  n  to  '.>  pet  cent,  of  boron, 
only  0-27  p<  i  cent,  of  carbon,  and  left  no  residue  after 
ignition  of  the  carbon  precipitate,  four  otle  r  experiments 
with  a  grey  iron,  containing  3 •  24  per  cent,  of  carbon  ami 
0-118  of  cinder,  gave  buttons  with  0' 14     0*86  per  cenl   I 

•■dO — 0'03    per   cent     Ol    cinder]   and    a  white  iron    gave 

oilar  result-.    Thus  the  boron  had  displaced  carbon,  and 
eliminated  the.  eon-  the  cinder.     600  grms.  of 

y    iron    \ver.;    next     fa*    I     in    a    CI   icible,  to    which    then 
idded    50  i    an    iron    containing    10   per 

1    of  bori  Ting,  which  was  necessai  \  to 

",'1'"'"  w'lut  ,.ere,|   uiltll  the  end   of  the 

ng   ingol  was  lami  liar,  had   tie 
"IT  of   ■•hit.:  iron,  and  wafsobard  that  a  graving 


tool  made  no  impression  upon  it.  Some  graphite  was 
separated,  and  the  total  carbon  was  reduced  from  3 '75  to 
2-83  per  cent.  Grey  iron,  heated  in  contact  with  crystalline 
silicon,  gave  results  similar  to  those  obtained  in  the  first 
trials  with  boron.  A  carbide  obtained  from  pure  soft  iron 
and  sugar-carbon  in  the  electric  furnace  was  melted,  and 
several  grammes  of  melted  silicon  were  projected  upon  the 
surface  of  the  metal.  On  cooling,  the  ingot  was  smooth 
upon  the  upper  surface,  had  the  aspect  of  siliceous  iron, 
and  a  white  and  brilliant  fracture  ;  it  contained  a  trace  of 
combined,  but  no  graphitic  carbon,  and  was  divided  almost 
into  two  parts  by  a  large  central  cavity  containing  a  quantity 
of  brilliant  and  well-crystallised  graphite.  These  results 
show  that  cast-iron,  when  fused,  is  subject  to  precipitations 
and  replacements  quite  analogous  to  those  which  occur  in 
aqueous  solutions.  When  the  displacement  of  carbon  is 
not  complete  there  exists  a  position  of  chemical  equilibrium 
between  silicide  and  carbide  of  iron,  which  varies  with  the 
temperature  and  with  the  impurities  in  the  bath.  All 
these  experiments  were  made  at  a  temperature  below  that 
required  to  obtain  notable  quantities  of  silicide  or  boride 
of  carbon. — W.  G.  M. 


Boron  in   Steel.     II.   Moissan  and  G.  Charpy.     Comptes 

rend.  18<Jo,  120,  130—132. 
Osmond  (Comptes  rend.  HO,  242  and  346  ;  this  Journal, 
1S90,  517)  has  studied  the  action  of  iron  cast  on  to  a 
fragment  of  the  adamantine  variety  of  boron,  and  has 
concluded  that  boron  acts  upon  iron  in  the  same  way  as 
doe*  carbon,  lowering,  like  that  element,  the  critical  points 
of  the  metal  and  rendering  it  more  readily  hardened  by 
quenching.  The  view  that  boron  is  actually  taken  up  under 
the,  conditions  named  is  disputed  by  Arnold,  who  denies 
that  the  two  elements  are  capable  of  uniting  in  the  same 
way  as  iron  and  carbon.  The  authors  have  prepared  iron 
containing  a  small  proportion  of  boron  in  the  following 
manner: — Pure  amorphous  boron  heated  in  contact  with 
reduced  iron  in  a  current  of  bydrogen,  yielded  a  product 
which,  when  ultimately  cast,  contained  about  10  per  cent. 
of  boron,  and  could  be  used  to  introduce  boron  into  mild 
Bteel  of  known  composition,  .•steel  prepared  iii  this  way 
his  tin-  composition:  boron,  0- 53  per  cent. ;  carbon,  0' 17 
percent;  manganese,  0*03  percent.,  with  traces  of  silicon, 

phosphorus,  anil    sulphur.      'Ibis  metal    could    lie  rolled    out 
iii  the  form  of   a  cylindrical  bar  and  could  be  readily  forged 

at  a  dull  red  heat,  but  crumbled  under  the  hammer  when 
heated  too  Btrongly.  Speaking  generally  it  behaves  like 
teel. 
The  thermal  properties  of  the  boron  steel  were  studied 
by  the  usual  pyrometric  methods j  it  was  found  that  there 
wa-  a  strongly  marked  critical  point  at  1,140°  C,  and  other 

points  less  definite  at   l,04U  ,  880°,  780  .  and  660°C.      Tbl 

three  points  apj I   to  correspond  with  the  points 

a,,  a,,  Og,  which  occur  in  ordinary  mild  steel  at  slightly 
higher  temp,  ratnres  ;  they  are,  lion,  ver,  less  definite  in  the 
case  of  boron  steel.  The  critical  point  observed  at  1,140  C. 
is  similar  in  intensity  t,,  that  corresponding  with  the  point 
of  recalescence  of  hard  steel.  A-  the  authors  have  already 
indicated  on  a  previous  occasion,  boron  niaj  replace  carbon, 
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ami  the  critical  point  occurring  at  G70  in  the  cast  metal 
containing  carbon,  disappears  almost  entirely  on  the  sul>- 
6titution  of  boron,  that  at  1,1-lu   becoming  prominent. 


Mechanical  tests  of  horon  steel  have  been  carried  out  on 
test  pieces  previously  heated  and  quenched  at  various  tem- 
peratures and  tested  without  annealing  :  — 


Boron  Bteel. 

Steel  containing  0'07  per  Cent.  C. 

Steel  containing  0'87  per  Cent. 

Tensile  Strength. 

Extension. 

Tensile  Strength.     Extension. 

Tensile  Strength. 

Extension. 

Hardened   l>y   heating  to  800°  C.  and 

quenching. 
Hardened  By  heating  to  900°  C.  and 

quenching. 
Hardened  by  he:»ting  to  1,100°  C.  and 

quenching. 
Hardened  by  heating  to  1,200°  C.  and 

quenching. 

Kilos,  per  Sq.  Mm. 
4G-0 

85-0 
120-0 
129-5 

92-3 

Percent. 
Jin 

51 

2-7 

3-1 

0-9 

Kilos.  perSq.  Mm. 
3.T4 

34-8 

42-5 

•  • 

•  • 

Per  Cent. 

22-7 

15-2 
13-5 

•   • 

Kilos.  jx-r  Sq.  Mm. 
55-3 

92-4 

117-4 

•  • 

•  • 

Per  Cent. 
16*1 

27 

1-7 

•  ■ 

From  the  above  table  it  is  evident  that  with  regard  to 
the  increase  of  tensile  strength  caused  by  hardening  (by 
heating  to  a  determined  temperature  and  quenching  in 
water),  boron  steel  behaves  like  a  carbon  steel  of  consider- 
ably harder  grade,  while  the  diminution  in  extension  is  less 
marked  than  with  the  latter. 

It  is  remarkable  that  the  hardness  of  boron  steel — as 
distinct  from  its  tensile  strength — increases  but  little  on 
heating  and  quenching.  Thus,  test-pieces  having  a  tensile 
strength  from  120 — 137  kilos,  per  sq.  mm.  could  be  filed 
as  easily  as  those  which  have  not  been  heated  and  quenched. 
In  contradistinction  to  this,  hardened  test-pieces  of  steel 
containing  0-37  per  cent,  of  carbon  could  only  be  shaped 
with  an  emery  wheel,  as  they  were  not  touched  by  the  file. 
The  special  effect  of  boron  therefore  appears  to  be  to 
communicate  to  the  steel  a  high  tensile  strength  rather  than 
actual  hardness  when  the  metal  is  heated  and  quenched, 
the  function  of  the  hardening  agent  therefore  differing 
sharply  from  that  of  carbon. — 13.  B. 


Impurities     in      Commercial     Aluminium.      H.    Moissan. 
Bull.  Soc.  Chim.  1894, 11,  1021—1024. 

It  is  well  known  that  commercial  aluminium  contains  iron 
and  silicon,  but  in  addition  to  these  impurities  the  author 
states  that  carbon  and  nitrogen  are  aiso  present.  A  sample 
under  examination  gave  the  following  numbers  on  analysis  : — ■ 
Al  =  98-02,  Fe  =  0-90,  Si  =  0-81,  C  =  0-08,  and  traces 
of  nitrogen.  The  quantity  of  silicon  can  be  considerably 
reduced  by  fusing  the  metal  under  an  alkaline  fluoride. 
In  the  example  cited  the  amount  was  reduced  from  0-81  to 
0-57  per  cent.  The  presence  of  nitrogen  gives  rise  to  the 
formation  of  ammonia  when  a  sample  of  the  aluminium  is 
boiled  with  10  per  cent,  potash  and  the  gas  passed  through 
Nessler's  solution.  By  passing  nitrogen  through  fused 
aluminium  the  gas  is  absorbed,  forming  aluminium  nitiide. 
and  the  physical  constants  (elasticity,  breaking  strain,  and 
co-efficient  of  elongation)  of  the  metal  are  thereby  altered. 
The  existence  of  this  aluminium  nitride  has  already  been 
mentioned  by  Mallet  (J.  Chem.  Soc.  30,  340).  Carbon  is 
present  in  larger  quantity  than  nitrogen,  and  may  be  deter- 
mined by  dissolving  the  aluminium  in  potash,  washing  the 
residue  with  water,  and  burning  it  in  a  current  of  oxygen, 
weighing  the  carbon  dioxide  produced.  The  presence  of 
carbon  has  a  marked  effect  on  the  physical  properties  of 
aluminium.  In  the  case  of  pure  aluminium,  the  breaking 
strain  per  sq.  mm.  was  1 1  •  1  kilos,  with  an  elongation  of 
9  per  cent.,  whilst  carburetted  aluminium  broke  at  6'5to 
8-6  kilos,  with  an  elongation  of  3  per  cent.  In  conclusion, 
the  author  mentions  that  commercial  aluminium  containing 
alumina  is  devoid  of  crystalline  character.  He  also  states 
that  certain  samples  he  has  examined  contain  small  crystals 
of  carbon  boride. — T.  A.  L. 


Utilisation  of  Blast-Furnace  Gases.     M.  G.  Arth.     Bull.. 
Soc.  Chim.  1895,  13  [3],  154—155. 

Thk  blast-furnace  gases  have  hitherto  been  scarcely 
utilised,  except  as  a  means  of  heating  the  air-blast  necessary 
for  the  working  of  the  furnace,  or  for  generating  steam. 
In  some  works  the  gases  are  subjected  to  a  more  or  less 
efficacious  washing  process,  mainly  for  the  purpose  of 
removing  the  fine  dust  and  of  thus  avoiding  its  accumula- 
tion in  the  Cowper's  or  Whitwell's  apparatus.  A  recently 
patented  process  (French  Pat.  234,131,  1893)  has  for  its 
object  the  recovery  of  the  soluble  substances  contained  in 
the  water  used  for  washing,  as  well  as  the  complete 
removal  of  the  solid  matters.  M.  Gredt,  the  inventor  and 
patentee,  has  supplied  the  author  with  a  sample  of  the 
calcined  saline  matter  obtained  by  evaporation  of  the 
washing  water  at  the  works  at  Esch,  Luxembourg,  where 
the  process  is  in  use.  This  sample  contained,  besides, 
about  11  per  cent,  of  insoluble  matter  (CaC03,  FeS,  silicates, 
carbon,  &c.)  and  notable  quantities  of  sodium  salts  and 
other  soluble  substances  : — Iodine,  1  -43  per  cent. ;  chlorine, 
45-94  per  cent. ;  potassium,  13-12  per  cent. ;  calcium,  4  62 
per  cent. 

The  inventor  calculates  that  about  100  kilos,  of  calcined 
salts  might  he  recovered  for  every  100  tons  of  pig-iron 
produced,  which  would  correspond  to  1-8C9  kilcs.  of 
potassium.iodide  and  24*22  kilos,  of  potassium  chloride. 

— F.  M. 


PATENTS. 


Improvements  in  the  Recovery  of  Tin  from  Old  Tins  and 
Clippings  and  Waste  Pieces  of  Tinned  Iron.  H.  A. 
Martin,  Paris.  Eng.  Pat.  7544  (under  International 
Convention),  September  19,  1893.  April  16,  1894 
(United  Kingdom). 

The  clippings  or  other  substances  are  treated  in  a  bath 
composed  of  dilute  sulphuric  acid  at  53d  Beaume,  to  which 
is  sometimes  added  an  equivalent  proportion  or  less  of 
hydrochloric  acid,  and  an  oxidant  such  as  nitric  acid,  a 
nitrate,  a  chlorate,  oxj-gen,  or  air.  The  tin  thus  dissolved 
in  the  bath  is  separated  in  the  form  of  metal  or  salt  by  a 
suitable  chemical  or  metallurgical  process. — J.  H.  C. 


Improvements  in  and  Apparatus  for  Desilverising  Lead~ 
J.  W.  Swan,  Bromlev.  Eng.  Pat.  3228,  February  14, 
1894. 

The  lead  to  be  desilverised  is  made  to  pass  through  molten 
zinc,  which  is  contained  in  vessels  provided  with  inlets  and 
overflows,  so  arranged  that  the  lead  but  not  the  zinc 
passes  out.  The  vessels  are  arranged  in  series  when 
required. — J.  H.  C. 
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Improvements  in  the  Manufacture  of  Oxides  of  Lead  and 
Apparatus  therefor.  S.  /.  de  Ferranti,  London,  and 
J.  If.  Noad,  East  Hani.  Eng.  Pat.  3:572,  February  16, 
1894. 

These  are  improvements  in  the  process  of  manufacturing 
litharge,  whereby  molten  lead  is  "  sprayed  "  by  means  of  a 
blast  of  hot  air  into  a  chamber  heated  from  the  outside,  and 
also  supplied  internally  with  hot  air,  the  spraying  being 
effected  by  an  apparatus  similar  to  an  ordinary  ejector. 
The  lead  is  oxidised  to  litharge  by  this  treatment ;  but  if 
red  lead  be  required,  the  monoxide  is  collected,  and  again 
sprayed  into  a  second  or  third  chamber  under  similar 
conditions. 

To  produce  a  superior  quality  of  litharge  or  red  lead, 
lead  carbonate  may  be  blown  or  sifted  into  such  a  chamber, 
fed  either  with  highly- heated  air  or  with  oxygen. — F.  H.  L. 


Improvements  in  and  Apparatus  for  or  connected  with 
Puddling  Raw,  Cast,  or  Pig  Iron.  E.  Bonehill, 
Marchiennes,  Belgium.     Eng.  Pat.  6743,  April  4,  1894. 

The  metal  is  tapped  from  the  blast-furnace  into  a  reservoir 
in  which  the  temperature  is  maintained  by  the  combustion 
of  a  small  supply  of  gas.  Hence  it  may  be  discharged,  still 
liquid,  into  the  hearth  of  any  of  four  puddling  furnaces, 
constructed  around  the  reservoir,  but  at  a  lower  level.  The 
puddling  furnaces  are  fired  by  waste  gases  from  the  blast- 
furnace, mixed  with  a  small  proportion  of  producer  gas, 
and  ignited  in  admixture  with  a  controlled  supply  of  hot  air 
from  the  blast-furnace,  in  a  combustion  chamber  placed  at 
the  fire-bridge  end  of  the  hearth,  and  separated  from  it  by 
brick  baffles.  The  waste  gases  from  puddling  are  finally 
passed  under  boilers.  Many  economics,  and  the  production 
of  a  higher  grade  of  iron,  are  claimed  for  this  process. 

— W.G.M. 

A  New  or  Improved  Solder  for  Soldering  Aluminium  and 
Alloys  of  Aluminium.  S.  Taylor,  Birmingham.  Eng. 
Pat.  7380,  April  13,  1894. 

The  solder  is  composed  of  12  parts  of  silver,  4  parts  of 
copper,  4  parts  of  aluminium,  8  parts  of  zinc,  12  parts  of 
lead,  and  60  parts  of  tin.  The  lead  may  be  replaced 
wholly  or  in  part  by  cadmium.  In  preparing  the  solder,  the 
silver  is  melted  in  a  crucible,  preferably  of  plumbago,  and 
the  copper  is  added  and  stirred  for  one  minute  with  a  Steel 
rod.  The  remaining  constituents  are  then  added,  together 
on  separately,  in  the  order  mentioned  above,  and  tin;  alloy 
is  thoroughly  stirred.  The  mi  it'  d  solder  is  then  poured 
into  greased,  or  whitened  ingot  moulds,  after  which  it  may 
.  vn  into  sticks  or  granulated  for  u-e  as  require. i. 

—J.  II.  C. 


An  Improved  Process  for  Treating  Steel  in  the  Manufac- 
ture of  Files.  J.  Smilie,  Chapeltown,  Yorkshire.  Eng. 
Pat.  4378,  March  1,  1894. 

The  steel  to  be  used  is  heated,  before  cutting,  in  a  closed 
vessel  containing  coke,  charcoal,  or  other  carbonaceous 
matter,  alongside,  but  not  in  contact  with  it,  so  as  to  produce 
a  non-oxidising  atmosphere.  By  this  means  the  steel  (even 
Bessemer  steel)  is  uniformly  softened,  it  is  stated,  and, 
after  the  oven  is  allowed  to  cool,  the  steel  withdrawn  is  said 
to  require  but  very  slight  grinding  to  render  it  fit  for  the 
cutting  of  the  teeth  in  the  usual  way. — J.  H.  C. 


Improvementi   in    Precipitating     Precious     Metals    /io,,i 
Cyanide  or  timilar  Solutions.     J.  S.  MacArthur,  Polios: 

shields  N.B.     Eng.  Pat.  8181,  April  i:,,  1894. 

ecipitatisg  gold  and  silver  by   means  of  zinc  from 
cyanide  solutions,  which  contain  practically  do  other  metal, 

finely-divided  or  shot  had,   mixed  with  the  zinc,  is  found  to 

facilitate  the  precipitation  and  to  economise  zinc  ;  in  this 
K>th  metals  receive  deposits.     Wben  copper  is  pi 

in    the    SOlutioi  Ogy    deposit    of    lead    upon    the    zinc, 

produced  by  a  short  immersion  in  a  solution  ol   lead    alt,  is 


found  to  prevent  the  formation  of  that  continuous  dense 
deposit  of  copper  upon  the  zinc,  which  is  known  to  impede 
its  reducing  action  upon  the  solution.  Immersion  for  one. 
m  inute  in  a  1  per  cent,  solution  of  lead  acetate  suffices 
W  hen  mercury  is  present  in  the  cyanide  solution  it  should 
be  removed  by  means  of  metallic  lead  (shot)  ;  some  silver 
is  thus  precipitated  with  the  mercury,  but  the  remainder  of 
the  silver  and  the  gold  are  then  obtained  without  incon- 
venience.— W.  G.  M. 


Improvements  in  or  relating  to  the  Treatment  of  Ores  for 
the  Extraction  of  Metals  therefrom.  II.  L.  Sulman, 
London.     Eng.  Pat.  8405,  April  27,  1894. 

The  slimes  produced  in  the  process  of  crushing,  are 
coagulated  by  means  of  gelatin,  followed  by  tannic  acid  or 
a  suitable  metallic  salt,  or  by  the  addition  of  a  lime-soap  (or 
its  components),  followed  by  treatment  with  cream  of  lime 
to  act  as  a  precipitant. — J.  H.  C. 


Improvements  in  the  Manufacture  and  Production  of  Alloys 
of  Copper  and  Manganese.  J.  Brock,  Widues,  and 
J.  F.  Allen,  Manchester.     Eng.  Pat.  8712,  May  2,  1894. 

Fixely-divided  feiTO-manganese  and  copper,  mixed  in  the 
proportion  of  about  three  to  one,  are  fused  with  about  10- 
per  cent,  of  sodium  carbonate  and  5  per  cent,  of  borax  and 
common  salt,  and  the  temperature  is  so  regulated  that  the 
manganese-copper  alloy  alone  fuses,  being  practically  free 
from  iron,  which  remains  in  an  uufused  scoria. —  W.  G.  M. 


Method  and  Apparatus  for  the  Production  of  Metals  and 
other  Fusible  Materials  in  Pulverulent  Form.  C.  D. 
Abel,  London.  From  the  Elektrieitiits-Gesellschaft 
Gelnhausen,  mit  beschrankter  Haftung,  Geluhausen, 
Prussia.     Eng.  Pat.  24,278,  December  13,  1894. 

The  metal  is  conveyed  in  a  fused  and  superheated  condition 
from  the  vessel  in  which  it  is  melted,  to  a  nozzle  so  arranged 
that  a  jet  of  steam  or  gas  from  a  surrounding  tube,  or  from 
a  set  of  small  tubes,  impinges  upon  the  stream  of  metal  as  it 
issues  from  a  narrow  orifice,  and  by  meeting  it  at  an  angle 
breaks  it  up  into  a  fine  spray.  If  the  fusing  point  of  the 
metal  be  low,  the  material  may  be  conveniently  heated  by  a 
row  of  gas  jets  below  the  vessel,  which  also  serve  to  super- 
heat the  steam  used  for  spraying.  The  nozzle  may  also  be 
heated  to  prevent  chilling  of  the  metal. — W.  G.  M. 


A  Process  and  Apparatus  for  separating  the  Metals  and 
other  Ingredients  from  Blendes.  M.  A.  J.  Boux  and 
J.  M.  A.  Desmazures,  Paris.      Eng.  Pat.   1322,  January 

19,  1 

The  pulverised  blende,  mixed  with  litharge,  is  heated,  air 
being  excluded,  and  the  separated  argentiferous  lead  is 
drawn  off  from  time  to  time.  The  residue  is  then  heated  to 
fusion  with  blast-furnace  slag  as  a  flux,  and  steam,  air,  or 
oxidising  gas  is  blown  through  the  liquid  to  separate  the 
zinc  oxide,  which  collects  in  the  upper  part  of  the  wssel 
and  is  removed  at  intervals.  The  litharge  used  must  be  in 
slight  excess  over  that  necessary  to  oxidise  most  of  I  lie 
blende,  having  sufficient  lead  oxide  unreduced  to  form  a 
fluid,  separating  layer  between  the  lead  and  the  zinc  oxide. 

The  had  oxide  left  in  the  crucible  serves  to  treat  another 
portion    of    blende,   but    after    sever, il     operations    must    be 

partially  reduced  by  the  addition  of  carbonaceous  matter; 
in  course  of  time  the  residue  becomes  ineffective,  and  the 

lead  is  then  completely  reduced  by  treatment  with  carhona- 

is  matter,  at  a  temperature  below  that  at  which  zinc  oxide 
becomes  acted  upon.    One  vessel  suffices  for  the  whole  cycle 

of  operations.      It    should  have  a  tap  hole  at  the  lowest  point, 

and  may  bo  advantageously  provided  with  a  removable  hollow 

Cover,  fitting  into  an  annular  trough  which  forms  a  sand  seal. 
'I  he  space  within  the  cover  is  connected  at  I  he  upper  part 
With  a  blaSl  pipe,  and    at  tin:    lower  with  a   series  of  narrow 
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tubes  dipping  nearly  to  the  bottom  of  the  v.--.  I.  Through 
the  rover  pass  larger  tubes,  which  serve  to  convey  the  fumes 
of  lead  sulphate  and  sulphur  dioxide,  fir-t  to  depositing 
chambers,  and  then,  if  desired,  to  lead  chambers  of  sulphuric 

acid  works. —  \V.  G.  M. 


Improvements  in  Appliances  for   Esc  with    Crucibles  or 
Melting  Pots  during  the  Milling  of  Metals  and  Metallic 

Alloys    in     the    said     Crucible    or     Vols.       S.     Taylor, 
Birmingham.     Eng.  Pat.  1889,  January  26,  189.). 

A  flanged  cover  with  a  concentric  tubulure  is  luted  on  to 
the  crucible.  The  tubulure,  which  may  be  several  inches  in 
diameter,  is  closed,  while  in  the  furnace,  with  a  smaller 
cover  tbat  may  be  removed  for  purposes  of  inspection  ;  or 
a  long  flanged  pipe  may  be  fitted  over  the  tubulure  and 
brought  through  a  hole  in  the  furnace-cover,  and  there  closed 
with  a  lid.  Through  this  tube,  the  progress  of  the  fusion  may 
be  observed,  or  additions  may  be  made  to  the  charge  in  the 
pot,  without  opening  the  furnace  or  admitting  furnace  gases 
into  the  crucible.  The  contents  of  the  crucible  are  thus 
melted  without  danger  of  being  rendered  impure.  The 
process  is  especially  suitable  for  treating  aluminium  and  its 
alloys.— W.  G.  M. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Reduction  of  Alumina  by   Carbon.     II.  Moissan.     Comptes 

rend.  1894,  119,  935—937. 
Alumina  has  hitherto  been  regarded  as  unreducible,  but 
the  author  shows  that  when  crystals  of  corundum  are  heated 
in  a  carbon  tube  in  the  electric  furnace,  metallic  aluminium 
is  obtained.  At  the  high  temperature  of  the  electric  furnace, 
produced  by  a  current  of  1,200  amperes  at  a  pressure  of 
80  volts,  the  vapour  of  carbon  is  able  to  reduce  the  vapour 
of  alumina.  In  another  experiment  100  grms.  of  alumina 
were  placed  in  a  carbon  tube  (400  mm.  long  by  40  mm. 
internal  diameter)  closed  at  one  end,  and  so  arranged  in  the 
furnace  that  the  closed  end  was  raised  to  the  highest  tem- 
perature. On  passing  a  current  of  300  amperes  at  65  volts 
for  15  minutes,  vapours  were  given  off  at  the  open  end  of 
the  tube,  which  condensed  on  cold  bodies  and  proved,  on 
examination,  to  be  minute  spheres  of  fused  alumina.  After 
cooling,  the  carbon  tube  was  found  to  contain  a  white 
deposit  of  alumina  together  with  an  ingot  of  alumina,  whilst 
that  portion  of  the  tube  which  had  been  raised  to  the 
highest  temperature  contained  a  skin  of  graphite  formed 
by  the  condensation  of  the  vapour  of  carbon.  On  the 
walls  of  the  tube  were  found  small  white  or  yellowish 
globules,  consisting  of  a  mixture  of  aluminium  and  its 
carbide. 

Starch,  which  supplies  the  carbon  necessary  for  the 
reduction,  may  -with  advantage  be  mixed  with  the  alumina 
before  heating. 

Alumina  may  be  melted  in  a  carbon  crucible  without  any 
reduction  taking  place,  and  it  is  only  when  the  temperature 
is  raised  sufficiently  high  to  vaporise  both  the  alumina  and 
the  carbon  that  reduction  is  possible. — J.  S. 


tempered  outer  layer.  If  a  portion  of  a  bar  is  used  the 
action  is  much  more  rapid,  owing  to  the  two  elements  of 
the  couple  coming  more  freely  in  contact  with  the  solution. 

— L.  T.  T. 


A  Peculiar  Case  of  Metallic  Deposition.    J.  B.  Senderens. 
Bull  Soc.  Chim.  1894,  11  [24],  1163—1164. 

When  a  bar  of  lead  is  placed  in  a  neutral  solution  of  lead 
nitrate  at  ordinary  temperatures,  particles  of  metallic  lead 
are  deposited  on  the  surface  of  the  bar,  and  the  bar  also 
gradually  becomes  coated  with  a  thin  layer  of  basic  nitrates 
and  nitrosonitrates  of  lead.  Xo  similar  action  occurs  with 
the  acetate.  This  deposition  is  due  to  the  different  physical 
condition  of  the  outer  skin  and  main  portion  of  the  lead, 
and  the  production  of  a  galvanic  current  between  the 
crystalline  lead  in   the  interior  of  the  bar  and  the  smooth 


Preparation    of    Crystallised    Calcium    Carbide    in    the 
EleCtric     Furnace,     Us      Properties     and     Reactions. 

II.  .Moissan.      Bull.  Soc.  Chim.  1894,  H.  1002—1007. 

See  under  II.,  page  352. 


Crystalline  Acetylene  Compounds  of  Barium,  Strontium, 
and  the  Alkalis.  II.  Moissan.  Bull.  Soc.  Chim.  1894, 
11,  1007. 

See  under  II.,  page  353. 


Crystallised  Aluminium  Carbide.     II.  Moissan. 
Soc.  Chim.  1894,11,  101u. 

See  under  II.,  page  353. 
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Improvements  in  or  connected  with  so-called  "  Dry " 
Electrolytes  for  Secondary  Batteries.  V.  C.  Doubleday, 
London.  From  M.  Siissmann,  Neuruppin,  German}-. 
Eng.  Pat.  22,053,  November  17,  1893. 

This  invention  consists  in  the  addition  to  the  ordinary 
dilute  sulphuric  acid  electrolyte  of  a  cellulose  powder  made 
as  follows: — Paper  pulp,  preferably  prepared  from  filter- 
ing paper,  is  boiled  in  dilute  sulphuric  acid,  and  thoroughly 
washed  ;  it  is  next  boiled  in  dilute  caustic  potash,  and  again 
thoroughly  washed ;  and  it  is  finally  boiled  in  alcohol,  after 
which  it  forms  a  fine  powder  when  dry. — G.  H.  R. 


Improved  Means  for  Extracting  Metals  from   their  Ores. 
W.  Perkins,  London.     Eng.  Pat.  5934,  March  21,  1894. 

A  weak  solution  of  cyanide  of  potassium  is  employed  in 
the  crushing  process  instead  of  water,  the  pulp  from  which 
is  conducted  into  a  tank  furnished  with  a  conical  agitator 
built  up  of  or  covered  with  carbon  plates.  At  the  bottom 
of  the  tank  is  a  bath  of  mercury.  The  cone  agitator  is 
connected  with  a  battery  or  dynamo  so  that  the  carbon 
forms  the  anode  of  an  electric  circuit,  the  mercury  being 
connected  also  so  as  to  form  the  cathode.  The  apparatus 
being  set  in  motion,  the  metal  is  gradually  dissolved  in  the 
electrolyte  and  absorbed  by  the  mercury,  thus  forming  an 
amalgam,  which  can  be  drawn  off  at  intervals  and  distilled 
in  the  usual  way. 

Tip-waggons  furnished  with  filtering  bottoms  are  pro- 
vided to  receive  the  exhausted  pulp,  and  the  solution 
separating  from  it  is  employed  over  again  in  the  crushing 
apparatus. — J.  H.  C. 


A   Process  for  Protecting  Iron  Pipes  from  Corrosion  by 
Passage  of  Electrolysed   Chloride  Solutions  employed  as 
Disinfectants.     E.   Hermite,  E.  J.   Paterson,  and  C.  F. 
Cooper,  London.     Eng.  Pat.  6495,  March  31,  1894. 
See  under  XVIII.  G,  page  381. 


Improvements  in  Secondary  Voltaic  Batteries.  E.  J. 
Ciubbe  and  A.  W.  Southey,  London.  Eng.  Pat.  7165, 
April  10,  1894. 

In  this  cell,  which  is  an  improvement  on  that  described  in 
Eng.  Pat.  10,765,  1893,  the  positive  and  negative  elements 
are  placed  in  perforated  trays  composed  of  some  insulating 
material,  and  are  superposed  and  kept  in  position  on  one 
another  within  an  outer  covering  by  means  of  corner  pieces 
to  hold  them  the  proper  distance  apart,  the.  whole  being 
clamped  together  by  rods  of  ebonite.  The  perforations, 
which  are  put  as  closely  together  as  possible,  are  preferably 
not  more  than  half  an  inch  apart. — G.  H.  R. 
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Improvements  in  or  relating  to  Electrolytical  Apparatus. 

C.  Kelhier,  Salzburg,  Austria.     Eng.  Pat.  7801,  April  19, 

1894. 
According  to  this  improvement,  the  material  employed  for 
the  diaphragm  is  characterised  by  having  a  feeble  affinity 
for  the  hydroxide  of  the  alkali  formed  during  the  electro- 
lytic process  in  which  it  is  used,  and  consequently  of 
retaining  the  alkali  only  in  feeble  chemical  combination,  so 
that  the  diffusion  of  the  hydroxide  into  the  anode  space  is 
rendered  difficult.  Soap,  either  with  or  without  a  support, 
is  used  for  the  construction  of  the  improved  diaphragm,  as 
it  is  claimed  that  this  material  fulfils  the  above  require- 
ments. The  soap  preferably  contains  the  same  alkali  as 
the  salt  to  be  decomposed. — G.  II.  It. 


An  Improvement  in  the  Electro  Deposition  of  Heavy 
Metals  with  a  Base  Metal  Alloy.  W.  A.  Thorns  and 
W.  H.  Burgum,  London.     Eng.  Pat.  7853,  April  20, 1894. 

According  to  this  invention,  alloys  of  heavy  metals,  such 
a-  iridium,  platinum,  palladium,  and  the  like,  with  a  base 
metal,  such  as  tin,  cadmium,  zinc,  &c  ,  may  be  deposited  in 
a  white  hard  reguline  condition.  As  an  instance  of  the 
method  the  following  bath  maybe  cited: — 1  oz.  metallic  plati- 
num is  converted  into  chloride,  and  to  this  is  added  2  oz. 
of  a  saturated  solution  of  sodium  or  potassium  hydrate. 
To  1  oz.  of  metallic  tin  converted  into  chloride,  and  3  oz. 
of  a  saturated  solution  of  sodium  or  potassium  hydrate,  is 
added,  when  cold,  a  solution  of  40  oz.  phosphate  of  soda 
dissolved  in  hot  water.  The  two  solutions  thus  formed  are 
well  mixed,  8  oz.  potassium  cyanide  are  added,  and  water 
to  make  up  to  two  gallons.  The  bath  is  heated  to  150°  to 
200°  F.  for  two  or  three  hours,  and  then  allowed  to  cool  to 
B0    1'.,  which  is  the  best  working  temperature. — G.  H.  U. 


An  Improved  Electrolytic  Trough  or  Cell.  E.  de  Pass, 
London.  From  H.  Thofehrn,  Paris.  Eng.  Pat.  7994, 
April  23,  1894. 

The  improved  electrolytic  vessel  is  closed  with  a  lid, 
through  which  the  anodes  pass  in  gas-tight  joints,  so  as  to 
compel  the  gases  evolved  to  mix  in  the  electrolyte  ;  while 
the  cathode  is  arranged  in  concentric  rings  at  the  bottom  of 
the  vessel.  Tubes  are  provided  for  the  admission  of  the 
solution,  and  the  withdrawal  of  the  products  of  electrolysis, 
and  under  the  inlet  tube  is  placed  an  inclined  screen  or  shield, 
so  arrange.!  that  the  amount  of  gas  rising  to  the  upper  part 


of  the  vessel  can  be  regulated. — G, 


If.  B. 


Improvement*    in    "nil    relating    to    Galvanic    Batteries. 

T.  If.  Buehton,  Great  Grimsby.    Eng.  Pat.  8480,  April  28, 
1891. 

E.w  ir  zinc  plate  is  supported  on  pins  or  pivots  at  its  top  edge, 
which  are  just  above  the  surface  of  the  liquid.  The  plate  is 
most  fully  immersed  if  allowed  to  ban-/  freely,  but  if  turned 
on  the  pins  till  in  a  horizontal  plane  it  is  quite  above  the 
-urface  of  the  liquid.  It  can  lie  immersed  to  varying 
amounts  by  being  placed  in  intermediate  position*. 

Ail  the  zincs  of  an)-  one  cell  may  be  operated  together 
by  providing  each  with  a  crank  attached  to  one  of  its  pins, 
and  connecting  all  the  cranks  by  a  rod  moving  horizontally 
at  the  side  of  the  cell. 

bet    in    the  walls   of  the    containing 

')  that  any  zinc  can  be  easily  removed. 
The  negative  electrodes    arc    preferably   placed    in   an 
inclined  position/-  -E.  I , 


Improvementi    in   Method  "ml     [pparatiu  /'»    Purifying 
Liquids  Magnetically,  to  ninth  mm/  be  added  Electroly- 
"iiil    Aeration.      .1.    T.    Hani-,    New    York ,    U.S.A. 
■   Pat,  24,639,  December  18,  1894. 

Tin.  apparatus    consists  of  a.    tank  in  which  the  liquid  lo  be 

between  the  pole  pieces  ol  magnets, 
•Thereby  ii   i-.  claimed  that  the  diamagnetic  substances  are 


repelled,  and  caused  to  settle,  whilst  those  which  arc  para- 
magnetic are  attracted  by  the  magnets.  The  liquid  may  be 
subjected  to  electrolysis  to  assist  the  action,  and  aeration 
may  also  be  employed. — G.  II.  It. 


Improvements  in  Method  of  and  Apparatus  for  Separating 

Metals.     15.  Mo'hius,  New  York,  U.S.A.     Eng.  Pat.  469, 
January  8,  1895. 

Between  two  rollers  placed  horizontally  beneath  the 
surface  of  the  electrolyte,  is  stretched  an  endless  band  of 
silver  sheet,  which  is  kept  in  constant  movement  by  turning 
the  rollers.  Horizontal  trays,  having  porous  bottoms,  are 
placed  just  above  the  horizontal  top  surface  of  the  silver 
baud,  and  contain  the  bullion  to  be  treated.  This  bullion  is 
made  anode,  and  the  silver  band  cathode.  A  second  endless 
band  of  rubber  cloth,  canvas,  or  other  material  is  stretched 
between  a  roller  beneath  the  liquid  and  another  placed  above 
it  and  beyond  the  end  of  the  bath  ;  when  both  bands  are  in 
movement  the  last  presses  on  the  silver  where  it  passes 
round  one  roller,  and  rubbing  off  the  loose  crystalline  deposit, 
carries  it  beyond  the  tank  and  deposits  it  in  a  special 
receptacle.  A  strong  bath  of  sodium  or  potassium  nitrate 
is  preferred,  with  sufficient  acid  to  keep  some  silver  and  all 
the  copper  in  solution.  A  current  of  small  electromotive 
force  is  used  ;  the  silver  collected  is  ready  for  the  melting 
pot ;  the  gold,  platinum,  and  lead  remaining  in  the  porous 
trays.  The  movement  of  the  cathode  and  its  constant 
cleaning  by  friction  with  the  rubber  band,  prevent 
crystalline  growths  and  consequent  short-cireuitiug. — E.  T. 


Process  for  Compressing  and  Moulding  Electrolytically- 
obtained  ^Metallic  Precipitates.  I.  Klein,  Budapest, 
Hungary.     Eng.  Pat.  563,  January  9,  1895. 

Tins  patent  relates  to  cylindrical  or  tubular  deposits  upon 
cores  which  have  been  coated  with  some  easilj'  fusible 
material — such  as  lead  or  its  alloys,  or  wax — and  turned  to 
the  desired  size  and  design.  While  deposition  is  going  on, 
the  cores  with  their  deposit  are  being  constantly  rolled 
under  pressure  on  a  plate  or  cylinder  planed  or  turned  to  fit 
such  cores.  In  the  specification,  numerous  methods  are 
described  for  supporting  the  cores  with  their  deposits  and  the 
plates  or  cylinders  on  which  they  roll ;  and  a  device  is 
described  for  depositing  in  the  interior  of  a  tube  and  at  the 
same  time  rolling  such  deposit. — E.  T. 


XII.-FATS,   OILS,   AND   SOAP 
MANUFACTURE. 

Use  of  Unsaponifiable  Oils  for  Greasing  Wool.  Leipziger 
Monatscbrifl  f.  Textilind.  and  Farberzeit.  Dingier' e  Polyt. 
J- 294  [2],  44— 45. 

See  under  v.,  page  .'162. 


Tests  for  Vegetable  Waxes,     Bayeriscb.es  Ind.  und 
Gewerbebl.  25,  21. 

See  under  XXIII.,  page  890. 


The   OH   from  tin    Seed  if  Hyoscyamus  Niger. 
II.  Schwanert.     Arch,  der  Pbarm.  232,  L30. 

See  main    \\.,  pif/r  882. 
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PATENTS. 

Improvements  in  the  Separation  of  Wool-wax  from  Wool-fa/ 
,111a  in  /In  Preparation  of  Lanoline  from  the  more  Fluid 
"Residue.  B.  JaUe"  and  L.  Darmstaedter,  Charlottenburg, 
Germany.     Eng.  Pat.  14, 1 14,  August  4,  1892. 

Ski:  this  Journal,  1892,  928.  In  the  patent  as  now  amended 
(January  8,  1895)  all  words  in  the  above  title  after 
•Wbolf at "  are  omitted,  and  the  original  four  claims  pre 
now  cut  down  to  the  following  single  claim  : — "  The  division 
of  raw  or  cleaned  wool  fat  into  harder  or  softer  components 
by  solution  of  the  woolfat  in  fusel  oil,  separation  of  the 
harder  woolwax  by  cooling  the  solution  below  the  tempera- 
ture of  the  melting  point  of  woolfat,  and  recovery  of  the 
softer  matters  by  evaporation  of  the  solvent."— W.  S. 


Improvements  in  Purifying  Liquids  and  Fats,  and  Appa- 
ratus therefor.  11.  Andrew,  London.  Eng.  Pat.  4622, 
March  5,  1894. 

This  relates  to  the  purification  of  liquids,  oils,  and  fats  by 
aerating  them  alternately  with  hot  and  cold  air.  Two 
jacketed  cylinders,  connected  with  each  other  at  the  bottom, 
are  employed,  on  the  top  of  each  of  which  an  air  exhauster 
is  fixed.  The  liquid  is  placed  in  the  first  cylinder,  or 
"  heating  vessel,"  the  jacket  of  which  is  supplied  with  hot 
water  or  steam,  and  hot  air  is  drawn  through  the  liquid  by 
means  of  the  exhauster ;  when  the  heated  liquid  has  been 
sufficiently  treated,  it  is  run  into  the  second  cylinder,  which 
is  cooled  with  water  in  the  jacket,  and  a  current  of  cold  air 
is  drawn  through  the  liquid  until  the  purification  is  com- 
plete.— J.  J.  K. 


A    Process   and  Apparatus  for   Oxidising   Drying  Oils. 
F.  Walton,  London.     Eng.  Pat.  7126,  April  10,  1894. 

The  object  of  this  invention  is  to  effect  a  saving  of  time 
and  labour  in  the  oxidation  of  drying  oil  by  submitting  it 
in  a  minutely  subdivided  condition  to  the  action  of  ox}-gen. 
The  oil  is  mixed  with  a  small  proportion  of  driers,  heated 
to  50°  C,  and  allowed  to  descend  in  the  form  of  a  shower 
into  a  jacketed  cylinder  (provided  with  an  agitator).  Air 
is  blown  in,  during  -which  the  oil  becomes  viscid,  and  runs 
into  a  tank,  from  which  it  is  pumped  up  again,  and  the 
operation  is  repeated  until  the  oil  is  too  viscid  to  flow.  It 
is  then  mixed  with  about  5  per  cent,  of  whiting,  put  into 
the  cylinder,  and  subjected  again  to  the  beating  and  breaking 
action  of  the  revolving  arms,  the  temperature  being  pre- 
vented from  rising  above  55°  C.  by  causing  cold  water  to 
circulate  through  the  jacket.  As  soon  as  the  oil  is  con- 
verted into  a  thick  paste,  it  is  run  into  shallow  trays  to 
cool  and  set.  These  trays  are  placed  in  a  drying  oven,  and 
kept  at  a  temperature  of  40°  C,  until  the  mass  attains  a 
dry  spongy  condition,  when  it  is  passed  through  a  machine 
containing  a  spiked  roller  and  a  serrated  bar  to  break  it  up 
into  a  granulated  condition. — J.  J.  K. 


Improvements   in    Soap.     J.    H.    Iredale    and   J.    W.    W. 
Huddleston,  Liverpool.     Eng.  Pat.  8022,  April  23,  1894. 

The  object  of  this  invention  is  to  produce  an  ammoniacal 
soda-soap  from  which  the  ammonia  is  not  evolved  until 
the  soap  comes  in  contact  with  water.  A  mixture  of 
7  parts  of  ordinary  soap,  7  parts  of  ammonia-soda  ash,  and 
56  parts  of  soda  crystals,  is  ground  and  sifted.  A  finely- 
ground  mixture  of  30  parts  of  ammonia-soda  ash,  10  parts 
of  soap,  and  2  parts  of  ammonium  sulphate,  is  then 
thoroughly  incorporated  with  it,  and  the  whole  pressed 
into  cakes  or  used  as  a  powder. —  J.  J.  K. 


Improvements  in  or  relating  to  Cleansing  or  Washing 
Agents.  A.  Gross,  Szederjes  Siebenbiirgen.  Eng.  Pat. 
13,853,  July  18,  1894. 

This  relates  to  the  production  of  an  inodorous  cleansing 
material.  Petroleum  ether  is  added  to  a  solution  of  soda- 
soap  in  the  proportion  of  120  grms.  per  kilo,  of  soap,  and 


32   grms.   of  vinegar  essence  are  then  added  to  neutralise 

the  free  alkali,  also  finely-powdered  stearin,  anil  the  mixture 
is  heated  and  stirred  for  half  an  hour,  when  it  is  poured 
into  moulds.  The  stearin  assists  the  drying  and  solidifying, 
and  imparts  a  fine  and  regular  gloss  during  the  ironing 
process.  The  washed  articles  are  said  to  be  absolutely 
inodorous. — J.  J.  K. 


Improvements  in  the  Process  of  Refining  and  Improving 
Butter,  Lard,  Oils,  and  other  Fatly  Matters.  B.  .1.  B. 
Mills,  London.  From  J.  H.  Campbell  and  C.  H.  Camp- 
bell, New  York,  U.S.A.  Eng.  Fat.  15,086,  Augu«t  7, 
1894. 

This  relates  more  particularly  to  the  treatment  of  rancid 
butter,  containing  albuminoid  substances,  which  support  living 
organisms,  rendering  the  butter  unfit  for  food.  The  object 
of  the  process  is  to  remove  these  albuminoid  substances. 
The  butter  is  first  washed  from  salt  and  other  matters, 
heated  in  a  steam-jacketed  pan,  and  air  is  blown  through  it 
to  expel  all  the  moisture  ;  by  this  means  the  albuminoid 
matters  are  converted  into  solid  substances,  which  are 
separated  from  the  butter  by  showering  with  water  and 
settling,  or  by  filtration.  A  preferable  method  is  to  maintain 
a  vacuum  of  26  inches  in  the  pan,  the  temperature  of  which 
may  be  120°  F.  or  lower,  which  effects  the  same  object,  and 
prevents  volatilisation  of  the  oils.  When  the  butler-oil  is 
rendered  sweet,  about  half  its  weight  of  sweet  milk  at  90°  F. 
is  added,  and  air  blown  in  until  the  mass  is  like  a  thick 
cream,  then  the  same  weight  of  sour  milk  or  buttermilk  is 
added,  and  the  mixture  treated  again  with  air.  The 
mixture  is  run  into  a  tank  containing  ice-cold  water,  when 
it  is  changed  from  the  liquid  to  the  solid  state.  After 
draining,  the  purified  butter  is  churned  in  the  usual  way. 

—J.  J.  K. 


XIII.-PMMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 


Chromates  of  Iron. 


C.  Lepierre.     Bull.  Soc.  Ckim.  1894, 
1115—1128. 


The  author  has  prepared  a  number  of  hydrated  double 
chromates  (potassium  ferric  chromates)  by  mixing  saturated 
solutions  of  ferrous  sulphate  or  ferric  chloride  and  neutral 
potassium  chromate,  or  of  ferric  chloride  and  potassium 
dichromate  at  a  temperature  of  3°  or  4°  C.  For  example, 
by  precipitating  a  saturated  solution  of  ferrous  sulphate 
with  an  excess  of  neutral  potassium  chromate,  a  yellowish- 
brown  finely  crystalline  precipitate  is  obtained  which  is 
filtered  off,  pressed,  and  washed  rapidly  with  iced  water, 
alcohol,  and  ether.  It  consists  of  4Cr03.3Fe.,03.4K2C)  or 
3Fe203.4K2Cr04.  That  it  is  a  chemical  compound  or  lake 
of  definite  composition,  and  not  merely  a  mixture,  the  author 
thinks  is  established  by  the  mode  of  purification,  by  the 
fact  that  when  air-dried  it  retains  water  of  crystallisation 
equal  to  20H2O,  and  by  other  considerations.  A  compound 
of  this  or  very  similar  composition,  has  long  been  used  in 
porcelain  painting  to  obtain  browns.  Details  are  given  of 
the  preparation  of  nine  other  compouuds  containing 
different  proportions  of  Cr03,  Fe.,03,  K20,  H2(),  and  all  of 
them  are  likely  to  be  useful  in  ceramic  art  or  for  tin  glaze. 
For  the  analysis  of  these  bodies  the  author  employs  the 
method  proposed  by  A.  Carnot  (c/".  this  Journal,  1889,  138). 
The  double  chromate  is  dissolved  in  very  dilute  hydro- 
chloric acid  and  an  excess  of  ammonia  added,  precipitating 
ferric  hydrate,  which  is  filtered  off,  washed,  and  calcined. 
The  fact  that  the  oxide  so  obtained  on  fusion  with  nitre 
always  proves  to  be  free  from  chromium,  shews  that  dilute 
hydrochloric  acid  does  not  reduce  chromic  acid.  The  wash- 
waters   concentrated,   contain   chromic  acid   or  chromate;. 
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reduction  is  effected  by  alcohol  and  hydrochloric  acid,  or 
better  by  hydrogen  peroxide  in  acid  solution.  Chromic 
hydrate  is  then  precipitated  by  the  addition  of  ammonia, 
together  with  a  little  sulphuretted  hydrogen,  if  hydrogen 
peroxide  has  been  used,  and  the  nitrate  then  contains  the 
potassium  as  chloride.  The  author  draws  attention  to  an 
error  occurring  in  a  note  to  a  translation  of  a  memoir  hy 
Freseniiis  (Hull.  Soc.  Chim.  1894,  308),  where  it  is  stated 
that  after  removing  barium  from  the  other  alkaline  earths 
by  means  of  chromate,  it  is  necessary  to  remove  the  excess 
of  chromium,  and  that  this  may  be  done  by  adding  ammonia, 
filtering,  and  adding  alkaline  carbonate  to  the  nitrate.  But 
in  a  dilute  solution  of  saits  of  strontium  and  calcium  the 
addition  of  alkaline  chromate  causes  no  precipitation,  and 
the  subsequent  addition  of  ammonia  and  ammonium 
carbonate  precipitates  carbonates,  and  not  chromates.  Even, 
then,  admitting  that  the  presence  of  chromium  is  objection- 
able, which  it  is  not,  its  removal  would  not  be  accomplished 
by  the  means  proposed. — T.  A.  L. 


The  Composition  of  Antimony  lied.     II.  Baubigny. 
Comptes  rend.  1894,  119,  687—690. 

The  scarlet- red  precipitate  formed  when  sodium  thiosul- 
phate  is  added  to  a  solution  (either  hot  or  cold)  of  tartar 
emetic  containing  free  tartaric  acid,  consists  of  antimony 
trisulphide,  Sb2S^.  Xo  oxysulphide  is  produced  under 
these  conditions,  as  has  been  stated  to  be  the  case  by 
Wagner.  Similarly,  the  precipitate  thrown  down  from  a 
solution  of  antimony  trichloride  in  absence  of  tartaric  acid, 
even  if  it  contain  oxygen,  contains  that  oxygen  only  in  the 
form  of  admixed  oxychloride. — H.  T.  P. 


Influence  of  Temperature  on  the  Transformation  of  Amor- 
phous Zinc  Sulphide  into  the  Crystalline  Variety. 
M.  A.  Villiers.     Comptes  rend.  1895,  120,  149—151. 

A  transformation  of  amorphous  zinc  sulphide  into  the 
crystalline  variety  is  dependent  to  a  large  extent  on 
temperature,  although  no  definite  point  of  transformation 
can  be  assigned  to  the  change,  time  also  being  a  factor. 

The  author  treated  an  alkaline  solution  of  zinc  oxide,  con- 
taining the  least  possible  excess  of  alkali,  with  sulphuretted 
hydrogen  in  the  cold,  avoiding  there-solution  of  the  resulting 
zinc  sulphide.  The  amorphous  sulphide  produced  in  this 
manner  was  heated  on  the  water-bath  for  about  a  minute 
while  suspended  in  its  mother-liquor.  At  temperatures 
ranging  from  100'  C  to  70"  C.  the  zinc  sulphide  became 
crystalline,  and  was  then  found  to  be  insoluble  in  excess  of 
sulphuretted  hydrogen.  The  rate  of  transformation  is 
rapid  at  these  temperatures,  but  is  much  retarded  as  the 
temperature  foils.  Thus,  at  about  30  C.  one-half  of  the 
sulphide  remains  amorphous  after  three  hour-:.  This  time 
i-  extended  to  17  boon  when  the  temperature  is  -till 
lower,  '•'/.,  15 — 30.  Between  10°  and  15  C.  the  change 
appear-  to  be  completely  arrested,  and  between  0°  and  10°, 
even  as  long  a  period  as  lOdayi  and  the  presence  of  a  small 
quantity  of  the  crystalline  sulphide  which  itself  tends  to  aid 
the  change,  foils  to  effect  the  transformation.  It  is  stated 
that  the  acceleration  of  the  change  by  the  presence  of 
pre-formed  crystalline  sulphide  can  be  proved  by  sprinkling 
crystalline  zinc  sulphide  on  a  layer  of  the  amorphous 
phide  at  such  a  temperature  as  allows  tin-  change  to  go 
on  (pontaneously.  Under  these  conditions  transformation 
take-  place  in  -  strata,  the   non-crystalline  layers 

befog  easily  distinguished  on  account  of  their  great)  r 
opacity.— B.  I; 


PATENTS. 


l-"i'i'  *  th*  Manufacture  o)   Oxides  of  Lead  and 

Apparatus   thtrefn      -    /    de   Perranti,    London,   and 
•I     H    v  -'    Ham.     Bog.  Pat  8872,  February   16, 

ISM 

See  under  X.,payt  869. 


An   Improved  Zinc  Plate  for  Lithographic  Printing  Pur- 
poses.    B.  T.    Heal,    Hull.      Eng.   Pat.   4779,    March  7, 

1894. 

Limi;  or  calcium  chloride  is  dissolved  in  water.  To  the 
solution  alum  is  added  and  the  mixture  stirred  to  the 
consistency  of  a  thick  creamy  paste.  Water,  nitrous  acid, 
and  finally  zinc  sulphate  are  successively  added  with 
further  stirring.  In  the  solution  thus  prepared  a  sheet  of 
zinc  is  steeped  for  a  few  minutes,  then  rinsed  with  water, 
and  the  greyish-black  film  removed  with  a  sponge  or  brush. 
The  plate  may  now  be  employed  with  advantage  as  a 
substitute  for  the  ordinary  lithographic  stone. —  B.  15.  B. 


A  j\Tew  or  Improved  Paint  for  Coaling  Ships'  Bottoms, 
Railway  Waggons,  Piers,  and  the  Like.  J.  K.Williams, 
Manchester.     Eng.  Pat.  0002,  March  22,  1894. 

One  lb.  of  india-rubber  "previously  masticated  "  is  passed 
between  rollers  to  render  it  non-elastic,  all  the  pigments 
required  in  the  finished  paint  being  added  during  the 
operation.  It  is  then  dissolved  in  20  lb.  of  turpentine  or 
similar  liquid,  12  lb.  of  copal  in  the  form  of  varnish,  and 
2  per  cent,  of  boiled  oil  being  ground  in  to  complete  the 
composition.  The  claim  is  for  the  use  of  india-rubber, 
treated  as  specified,  and  united  with  the  ingredients 
mentioned,  for  producing  an  "  anti-salt  paint." — F.  H.  L. 


Improvements  in  Printing  and  Blocking  in  Metallic 
Colours  and  in  Inks  for  Use  tht  ran.  G.  Priestley  and 
E.  Swann,  Nottingham.  Eng.  Pat.  953,  January  15, 
1895. 

In  printing  with  gold,  silver,  and  other  metallic  colours,  three 
operations  have  hitherto  been  necessary,  viz.  :  (1)  printing 
with  an  adhesive  liquid  preparation;  (2)  applying  metallic 
foil  or  powder ;  (3)  dusting  off  the  superfluous  foil  or  powder. 
The  present  improvement  consists  in  using  an  ink  com- 
posed of  metallic  powder  mixed  with  one-third  of  its  weight 
of  some  kind  of  grease,  such  as  lard,  from  which  all  the 
water  has  been  removed.  The  mixture  is  then  brought  to 
the  consistency  of  a  stiff  paste  or  ink,  suitable  for  inking 
rollers,  with  gold  size  and  varnish.  The  printing  is  per- 
formed with  this  ink  at  one  operation. — R.  B.  B. 


(/?.)— RESINS,  VARNISHES. 

A    New    Process    for    Obtaining    Turpentine.     Chem.  and 
Druggist,  46,  1895,  481. 

.1.  C.  S<  nt  iii:,  originally  of  Lanier,  in  Georgia,  has  estab- 
lished a  camp  about  18  miles  north  of  Lake  Charles,  in 
Louisiana,  to  put  into  practice  a  new  method  for  tapping 
pine  trees,  discovered  by  him.  Schuler  states  that  lie  began 
the  study  of  tapping   the  pine-tree  2-1  years  ago,  because   he 

realised  that  the  old-fashioned  system  of  cutting  "  boxes  " 
1  ins.  deep  into  the  trees  would  result  in  the  extermination 
of  the  forests.  The  result  of  Schuler'*  experiments  is  his 
present    method    of  "facing,"   in   which    lie    uses  glazed 

earthenware  eiips,  whereby  the  life  of  the  tree  is  preserved. 
1!\  the  cup  proce88  the  yield  is  about  one-loiulh  more  than 
by  the  old    method,    with  U0  lOSS  from  dipping,  which  in  the 

old  system  is  considerable.     Moreover,  by  the  cup  process, 

the  crude  gum  will  turn  out  one-fifth  more  spirit  ami 
rosin  of  a  Better  grade  than  could  otherwise  be  realised. 

A-  a  rule  turpentine  producers  of  the  old  school  distil 
100  galls,  of  -pints  from  500  galls,  of  crude,  with  a  residue 
of  10  "weight"  ban.  I-  of  rosin;  while  from  the  same 
amount  of  crude  which  has  been  collected  in  cups  125  galls. 

of  spirits  and  1 4  "  weight  "  bai  rels  of  rosin  may  be  realised. 
This  difference  is  moatlj    due  to  evaporation  in  the  boxes 

and  a  consequent  partial  crystallisation.      In  the  cup  Schuler 

places   a  little   water,  which,  being  lighter  than  the  rosin, 

covers  it  and  prevent*  tin-  evaporation  which  would  other- 
wise eu-iie  ;  moreover,  dippings  from  caps  contain  no  chips 

01    bark. 
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Oalbanum  Resin  (Peuccdanum  Galbanifluuni). 

A.  C -ady.     Arch.  <!.  Phann.  232,  98. 

'I'm  author  has  reexamined  this  gum.  It  consists  of  about 
9*5  percent.  <>f  an  essence,  63*5per  cent,  of  resin,  ond 
27  per  cent,  of  gum  and  impurities.  The  essence  is  borneol 
isoyalerate.  The  resin  is  a  white  powder,  melting  al 
18  '-O0  C.  It  is  decomposed  by  dilute  sulphuric  acid  into 
galbaresinotannol,  C,JI  ,,<>...  and  nmbelliferone.  Galba- 
resinotannol  forms  a  yellow  powder,  Boluble  in  alcohol, 
potash,  and  a  concentrated  solution  of  sodium  salicylate, 
almost  insoluble  in  ether,  chloroform,  and  ammonia.  It 
forms  derivatives  with  potash  and  baryta.  The  acetate 
is  a  yellowish  amorphous  powder,  melting  at  01°,  the  ben- 
zoate  is  a  similar  powder,  melting  at  73°.  Iodine  and 
bromine  yield  mixtures  of  iodised  or  otherwise  brominated 
derivatives.  When  dry-distilled,  it  yields  a  hydrocarbon, 
having  the  odour  of  eyinene  and  boiiing  at  12.V — 130  C, 
and  a  bluish-green  liquid,  boiling  at  250° — 265°. — L.  T.  T. 


Laccasc,  and  the  Oxidising  Action  of  this  Diastase. 
G.  Bertrand.  Comptes  rend.  120,  26G— 269. 
In  a  former  paper  on  the  latex  of  the  lacquer  tree  (Comptes 
rend.  118,  1215  ;  this  Journal,  1894,  1071),  the  author 
showed  that  the  formation  of  the  black  varnish  from  the 
colourless  exudation  did  not  wholly  depend  upon  the  contact 
of  the  laccol  therein  •with  oxygen,  but  was  assisted  by  a 
diastatic  ferment  which  he  called  laccase.  He  has  now 
investigated  the  action  of  laccase  on  quinol  (hydroquinone) 
and  pyrogallol  and  finds  that  these  substances  are  much 
more  rapidly  oxidised  in  presence  of  this  ferment.  At  the 
same  time  a  considerable  amount  of  carbon  dioxide  is 
liberated.  Laccase  is  also  found  in  several  other  plants, 
more  especially  in  those  containing  oxidisable  phenols 
(gallic  acid,  tannin),  and  its  existence  as  an  oxidising 
diastase  is  well  established. — T.  A.  L. 


PATENTS. 

New  or  Improved  Composition  for  Varnishing  or  Polishing. 

J.   S.  Macarthur,   Glasgow.     Eng.  Pat.  4505,  March  3, 

1894. 
The  essential  part  of  this  invention  consists  in  the  addition 
of  5  or  10  per  cent,  of  castor  oil  to  any  ordinary  varnish 
of  shellac  and  other  resins,  in  methylated  spirit,  to  keep  it 
elastic.  It  may  be  dyed  any  desired  colour,  and  is  claimed 
to  be  specially  adapted  for  "  chip  "  hats  or  bonnets. 

— F.  H.  L. 


Improvements  in  the  Manufacture  of  Compositions  suitable 

jor  Use   in    Printing   and  Embellishing  Textile,  Felted, 

and  other  Material.     S.    H.    Sharp,  Leeds.      Eng.    Pat. 

21,607,  November  9,  1894. 

This  composition,   which  is  to  be  used  with  stencil  plates, 

consists  of  equal  parts    of  lithographic  varnish  and  gold 

size,  the  pigment  being  bronze  powder,  aluminium  powder, 

or   "aniline   bronze  powder,"'    according    to    the    desired 

colour   of    the   design.     It    is   applied  under  mechanical 

pressure. — F.  H.  L. 


An  Improved  Preparation  or  Material  for  Lacquering  or 
Covering  Purposes.  D.  Marcus,  London.  Eng.  Pat. 
23,821,  December  7,  1894. 
The  lacquer  described  in  Eng.  Pat.  11,029,  1892  (this 
Journal,  1893,  530),  is  improved  by  the  addition  to  every 
100  parts  of  it,  of  10  to  25  parts  of  spirit  or  oil  of  camphor. 
Should  its  drying  power  still  prove  deficient,  2  to  5  parts  of 
a  5  per  cent,  solution  of  potassium  permanganate  in  camphor 
oil  may  be  mixed  in  ;  and  zinc  oxide  can  be  employed,  if 
desired,  to  increase  its  "  body." — F.  H.  L. 


XY -MANURES,  Etc. 

Agricultural  Value  of  Aluminium  Phosphate  from  Grand' 
Connetable.   A.  Andouard.    Comptes  rend.  120,  337 — 389. 

Tin:  author  has  grown  balsamine,  flax,  white  mustard,  and 
buckwheat  in  an  artificial  soil  in  order  to  compare  the 
action  of  the  various  calcium  phosphates  from  Algeria,  the 
Ardennes,  Carentan,  Carolina,  Florida,  and  la  Somme  with 
the  phosphate  of  alumina  from  Grand- Connetable.  In  all 
cases  the  development  of  the  plants  ha--  been  much  more 
rapid  and  complete  with  the  aluminium  phosphate,  and  in 
the  case  of  balsamine,  of  which  a  complete  series  of  analyses 
is  given,  the  assimilation  of  nitrogen  and  phosphoric  acid  is 
far  greater  than  when  manured  with  any  other  phosphate. 

— T.  a.  l. 


XVI.-SUGAR,  STARCH,  GUM,  Etc, 

The    Quality    of    the    Flowering    Sugar-Cane.      Prinsen 
Geerligs.      Sugar-Cane,  189.5,  27,  76. 

In  consequence  of  the  altered  conditions  of  planting  in  Java 
the  number  of  flowering  canes  has  increased.  The  author 
shows  that  the  quality  of  the  cane  is  not  thereby  damaged  ; 
but  because  such  canes  die  sooner  they  must  be  har-. 
earlier.  This  is  not  always  possible  in  practice,  in  which 
case  appreciable  losses  occur. — J.  L.  B. 


Yields  of  a  Hussion  Sugar  Refinery.     Weisberg.    Joum. 
fabr.  Sucr.  1894,  35,  48. 

According  to  the  views  of  Sachs  hardly  any  losses  should 
occur  in  the  refining  of  "  crystal  sugar  "  as  commonly  prac- 
tised in  Russia  ;  moreover  a  yield  of  over  100  per  cent,  is 
shown  to  be  possible.  Nevertheless,  a  Dutch  factory  has 
applied  to  the  Imperial  Technical  Societv  at  Kief  and 
obtained  the  following  information  : — The  crystal  sugar 
contains  on  an  average  99-65  per  cent,  of  sugar,  0-073  per 
cent,  of  ash,  0-277  per  cent,  of  water  and  organic  matter  ; 
on  refining,  the  yield  amounted  to  100-29  per  cent,  of  sugar 
(gross)  and  2-282  per  cent,  of  molasses.  The  100-29  per 
cent,  consists  of  96-958  per  cent,  of  nett  sugar,  3-05  per 
cent,  of  paper  wrappings,  and  0*282  per  cent,  of  packing 
thread;  whilst  the  2*282  per  cent,  of  molasses  contains 
48-2  per  cent,  of  sugar,  17  per  cent,  of  invert  sugar,  4-5 
per  cent,  of  ash,  and  30-3  per  cent,  of  water  and  organic 
matter.  100  parts  of  crystal  sugar  should  accordingly 
yield  96-958  per  cent,  of  refined  sugar;  and,  besides 
1-0999  per  cent,  of  sugar  present  in  the  molasses,  l-592 
per  cent,  is  lost — an  amount  which  is  worthy  of  considera- 
tion.— J.  L.  B. 


The  Volume  of  the  Cell  Substance  of  Beetroots.     Krocker. 
Zeits.  f.  Zuckerind.  1894,44,  958. 

The  experiments  which  the  author  has  carried  out  show  that 
the  cell  cuticle  in  an  aqueous  sugar  solution  contains  water 
in  a  coloid  condition.  This  phenomenon  will  not  account  for 
the  high  polarisation  of  aqueous  extracts  of  beet-pulp  when 
compared  with  extracts  obtained  by  alcoholic  digestion,  and 
the  author  concludes  it  is  due  to  the  presence  of  organic- 
substances  not  precipitable  by  lead  acetate. 

Beetroot  pith  exhibits  a  certain  absorptive  power  towards 
alcoholic  sugar  solutions,  which  is  perhaps  comparable  with 
that  of  animal  charcoal,  and  thereby  lowers  the  polarisation. 

—J.  L.  B. 
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and    the    Freezing 
L.   ('.  de  Coppet. 


Temperature  of  Maximum  IJeusiti/ 
Points  of  (Jane  Sugar  Solutions. 
Ann.  Chim.  l'hys.  [7J,  3,  268—274, 

The  author  has  obtained  the  following  numbers  :  — 


Weijrht  of  Sugar 
per  100  (Inns.  H,<> 


Temperature  of 
Minimum  Density. 


Freezing  Point. 


0-3U 

°C. 
3-84 

0-3U 

3-835 

.. 

0-681 

3-71 

-  0-011 

1*866 

3-33 

-  0-081 

2  056 

3-025 

-  0-122 

2-736 

2  '72 

-  0-160 

3-120 

2-385 

-  0-109 

4-  081 

2-06 

-  0-237 

4-733 

1-74 

-  0277 

5-562 

1-32 

-  0*820 

6*099 

114 

-  0-358 

6*182 

1-035 

-  0'360 

7  516 

0  41 

-  0-439 

8-215 

0-08 

-  0-177 

8-867 

-  0-17 

-  0-513 

9-513 

-  0-50 

-  0-519 

10-100 

-  0-825 

—  0-576 

io- 

-  1*25 

-  0-G27 

ii 

-  1*485 

-  o-oci 

The  lowering  of  the  temperature  of  maximum  density  is 
in  all  eases  approximately  eight  times  the  lowering  of  the 
freezing  point. 

With  more  concentrated  solutions  the  lowering  of  the 
freezing  point  is  as  follows  :  — 


Per  Cent,  of  Suirar  in  Solution. 

Freezing  Point. 

15 -005 

C. 

-  o-sc. 

SOI 

-  1-Q09 

'108 

-  8*  186 

68*849. 

-  8*407 

66*87 

-  1*40 

-  6*08 

105-72 

-  7*88 

li  1*88 

—  11-81 

-II.  I. 


Filtration    of    Cane  Sugar    J  inn    during    Evaporation. 
Philippe.    J.  des  fabr.  8ucr.  1894, 35,  i- 

Tiii.  author  claim*  that  it.  La  possible  to  filter  the  juice 
continuously,  without  tin-  aid  of  a  pump,  from  tin-  second 
into  the  third  chamber  of  a  triple-effect  evaporating  appa* 

hy  limply  making    OSC  M    ti  mechanical    filter,    which 

cant*  d  or  removed  without  disturbing  the  operation, 

ion  in  the  third  chamber  it  thus  completely 
obviated,  and  the  purity  of  the  juice  is  appreciably  raised. 

-J.  L.  B. 


Solubility  of  Cane  Sugar,   in   Mixtures  of  Alcohol  and 
Water.    Schrefeld.    Zeits.  f.  Zuckerind.  1894,44,971. 

Tut:  following  observations  were  taken  at  14°  C.  : — 


PerCent.  by  Weight 

of  Alcohol. 

Per  Cent,  of  Sugar. 

( inns,  of  Sugar 

Dissolved  in  LOO  o.cs. 

of  the  Mixture  '>r 

Alcohol  and  Water. 

0 

66"20 

196-8 

5 

64-25 

179-7 

10 

62*20 

164' 6 

15 

60*40 

152-5 

20 

5S'55 

111-2 

25 

56-20 

128-3 

30 

54-05 

117*8 

35 

51-25 

105-3 

40 

47-75 

91-3 

45 

4X40 

76-6 

50 

38-55 

62-7 

55 

32 -SO 

48-8 

60 

26-70 

36-4 

65 

19-50 

24-2 

70 

12-25 

13'9 

75 

7-2') 

7-7 

80 

4-05 

4-2 

85 

2-10 

2-1 

90 

0-95 

0-09 

95 

015 

o-oi 

100 

o-oo 

o-oo 

-J.  L.  E. 


The   "  Rendement"   employed   in   the  Purchase   of   Raw 
Sugar.     Broz.     Bohni.  Zeits.  Zuckerind.  1895,  19,  264. 

Tin;  author  points  out  that  the  new  "  rendement  "  generally 
employed  in  Germany,  namely,  polarisation — total  non- 
sugar  x  2  ■  •">,  expresses  the  quality  of  raw  sugar  more 
correctly  than  the  so-called  "  ash  rendement"  (polarisa- 
tion —  ash  <  5)  j  and,  moreover,  that  its  introduction  is 
desirable  in  Austria.  The  author  does  not  consider  the 
"rendement"  proposed  by  Seyffarth  to  he  practicable. 

—J.  L.  B. 

Two   Remarkable  Decomposition  Products  of  Saccharose. 
E.  <).  von  Lippmann.     Ber.  1894,  27,  3408—8409. 

Oh  taking  asunder  a  conduit  which  had  been  employed  for 
"  clairce,  but  which  had  been  put  aside  for  a  long  time, 
the  tube  was  found  to  be  partially  tilled  with  a  black 
tasteless  and  odourless,  almost  dry,  mass,  which  could  be 
removed  without  difficulty.  This  substance  had  all  the 
appearance  of  the  so  called  humus  matter,  and  apparently 
Hi 1 1  —  t  have  been  formed  from  the  pure  concentrated  SUgar 
Solution  (clairce)  remaining  in  the  tube  at  a  temperature  of 
85°— 40°  C. 

A  crystalline  substance  was  extracted    from  the  mass   by 
means    Of   alcohol    which,   after    repealed    n ■crystallisation, 

fractional  precipitation  by  basic  lead  acetate,  and  treatment 

with    animal    charcoal,    was    resolved    into   tWO  acids.      The 

one  proved  to  be  melUtio  acid  C9(COOH)6  (hexacarboxy- 
benzene)  which  forms  a  barium  salt,  < " ,  .*  >, ., I £:i:i  +  :tll.,<), 
insoluble  in   water  ami   alcohol)  whilst   the    Becond   was 

found  to  consist  of  pj  tomellilic  acid    ( 'J  !._,(('()( )I  I ),   (tetru- 

carboxybenzone ). 

Oa   Si   are  on  record  of   the  formation   of    mellltic  acid  as 

an  oxidation  product  of  <aih(  u,  thus,  hy  the  electrolysis  of 
alkalis  by  means  of  charcoal,  by  treatment  of  charcoal  with 
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sodium  hypochlorite,  and  by  heating  sugar  or  charcoal  with 
concentrated  sulphuric  acid  in  excess.  Such  a  process  of 
oxidation  as  thai  described  in  the  paper,  occurring  at  ;i 
medium  temperature,  and  quite  spontaneously,  has,  however, 
never  yet  been  observed. — A.  B.  L. 


An  African  Gum  resembling   Tragacanth.     C.  Hartwich. 
Arch.  <les  Pharm.  232,  *3. 

This  gum  differs  from  tragacanth  in  being  completely 
vitreous  in  appearance.  It  occurs  in  large  pieces  which 
are  more  or  less  elongated,  but  never  rolled.  When  heated 
with  water  it  forms  a  starch  which  separates  in  opalescent 
masses,  and  only  dissolves  on  very  prolonged  boiling.  Its 
solution  is  dextro-rotary,  and  is  precipitated  by  basic 
lead  acetate,  alcohol,  and  ammonium  sulphate.  With  nitric 
acid  the  gum  gives  muric  and  oxalic  acids,  with  sulphuric 
acid  it  yields  f'urfurol.  Potash  colours  it  j'ellow,  phloro- 
glucinol  and  hydrochloric  acid,  or  pyrogallic  acid,  pale  red, 
but  phenol  and  a-naphthol  do  not  cause  coloration.  The 
gum  appears  to  be  formed  under  the  bark. — L.  T.  T. 


Contribution  to  the  Analysis  of  Beetroots.     Anderlik. 
136hm.  Zeits.  f.  Zuckerind.  1895,  19,  258. 

See  under  XXIII.,  page  398. 


Estimation   of  Water   in    Cane    Sugar.     Gunning   and 
Alberda.     Sucr.  Beige.  1894,  23,  108. 

See  under  XXIII.,  page  398. 


PATENT. 


An  Improved  Starch  or  Linen  Gloss  for  Laundry  Purposes. 
J.  Hilton,  Blackpool.  Eng.  Pat.  25,242,  December  29, 
1894. 

This  gloss  is  made  as  follows  :  to  4  gallons  of  water  are 
added  40  ounces  white  fecula  starch,  2  ounces  of  common 
soda,  6  ounces  rock  borax,  C  ounces  carnauba  or  other  like 
suitable  substance,  22  ounces  of  talc,  and  1  ounce  of  oil  of 
turpentine.  The  mixture  is  subjected  to  a  temperature  of 
150° — 160°  F.,  being  continually  stirred.  On  cooling,  two 
or  three  days  is  allowed  for  precipitation. —  L.  T.  T. 


XY1I.— BREWING,  WINES,  SPIRITS,  Etc. 

Estimation  of  Alcohol  in  the  "Essential  Oils"  of  the 
Distillery.  C.  Eabre,  Garrigou  and  Surre.  Comptes 
rend.  1894,  119,  747—748. 

The  "  essential  oil  "  residue  (feints)  of  French  distilleries  is 
subject  to  lower  excise  duties,  when  it  contains  less  than  6 
per  cent,  of  ethylic  alcohol.  But  the  accepted  method  of 
assay  (Jour,  de  Chim.  tt  de  Pharm.  1893,2,  517),  as  re- 
commended by  the  Committee  of  Arts  and  Manufactures,  is 
now  found  to  be  incorrect.  It  consists  in  treating  the  oil 
four  times  with  water  saturated  with  marine  salt,  which 
dissolves  the  alcohol  ;  the  brine  is  next  treated  with 
carbon  bisulphide  to  separate  amylic  alcohol,  and  then 
distilled.  The  distillate  contains  ethyl,  propyl,  and  iso- 
propyl  alcohols,  and  the  last  named  is  estimated  by  means 
of  potassium  permanganate.  In  experiments  with  three 
samples,  A,  B,  and  C,  the  above  process  was  repeated  eight 
times  with  each  sample  ;  and  the  results  quoted  below, 
show  that  by  the  ordinary  single  treatment  (recorded  on 
the  first  line)  less  than  half  of  the  true  value  is  recorded. 


Percentage  <•!  Alcohol  recovered. 

A. 

15. 

c. 

8"J 
.V4 
3-2 
1-9 

ro 

0-7 
0*6 

H-25 

0-25 
.V55 
2-7 
1-t 

0  •  35 

n-15 
O'SS 

0-25 

C'2 

2nd 

3-S 

.•Jrd         „          

2-l 

4th 

I'll 

6th         

075 

O-30 

7th         

025 

8th         „          

0-20 

Total  alcohol  in  sample  . 

21-85 

15  80 

If  75 

— W.  G.  M. 


Freezing   Points   of  Various   Mixtures    of  Alcohol   and 
Water.     R.  Pictet.     Comptes  rend.  1894,119,  G78— 682. 

The  following  are  the  results  obtained  :  — 


Hydrates  of  Ethyl 
Alcohol. 


Alcohol. 


Points  of 
Crystallisa- 
tion. 


0-8671 

Per  Cent. 
71-9 

°C. 
-  5P3 

0-9047 

56-1 

-  41-0 

0-9270 

40-3 

-  33-9 

0-9417 

39-0 

-  28-7 

0-9512 

33-8 

-  23-6 

0-9578 

29-9 

-  18-9 

Alcohol  +  7H20 

0-9627 

26-7 

-  16-0 

Alcohol  +  8H20 

0-9602 

24-2 

-  14-0 

Alcohol  +  9H20 

0-9689 

22-1 

-  12'2 

0-9712 

20-3 

-  10-6 

0-9732 

18-8 

-     9'4 

0-9747 

17-5 

-    8-7 

Alcohol  +  13H20 

0-9761 

1C-4 

—     7*5 

0  9793 

13-8 

-    61 

0-9824 

11-3 

-     50 

Alcohol  +  35H20 

0-9870 

6-8 

-    3-0 

0-9916 

4-8 

-     2*0 

Alcohol  +  100H2O  .... 

0-9962 

2'5 

-   i-o 

In  the  case  of  solutions  stronger  than  that  corresponding 
to  the  formula,  alcohol  +-  7H20,  the  formation  of  fine, 
exceedingly  regular,  hexagonal  crystals  was  always  observed, 
providing  the  solution  was  not  stirred  during  freezing. 
With  weaker  solutions,  this  crystallisation  did  not  occur. 

— H.  T.  P. 


The   Carbohydrates   of  Yeast.     E.    Salkowski.     Ber.    27, 
3325—3329. 

In  a  previous  paper  (Ber.  27,  497  ;  this  Journal,  1894,  411), 
the  author  describes  a  gum  he  obtains  from  yeast  by 
extraction  with  3  per  cent,  caustic  potash.  The  residue 
consists  principally  of  cellulose.  After  purification,  the 
substance  appears  as  a  slightly  yellowish  powder,  which  is 
turned  brownish-red  by  iodine  solution  (iodine  in  potassium 
iodide).  Although  the  coloration  appears  to  be  uniform, 
the   cellulose   consists  of  two  substances,  one  of  which  is 
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coloured  by  iodine  and  the  other  not.  They  can  be 
separated  by  heating  5  grins,  in  1  litre  of  water  in  a  digestor 
for  20  hours  under  a  pressure  of  2 — 2*  atmospheres,  when 
about  half  goes  into  solution.  The  latter  gives  the  iodine 
reaction,  whereas  the  residue  does  not,  and  the  author 
proposes  the  names  erythro-  or  erythro-hydro-cellulosc 
and  achroocellulose  for  the  two  substances.  The  former  is 
dextro-rotatory  [a]„  =  173°  •  7,  and  gives  numbers  on 
ultimate  analysis  corresponding  to  the  formula  C6HjgO|. 
In  addition  to  the  colour  which  it  gives  with  iodine  solution, 
it  is  precipitated  by  baryta  water,  and  is  converted  quanti- 
tatively on  treating  with  dilute  acids  into  d- glucose.  It  is 
rapidly  saccharified  by  saliva,  although  not  so  quickly  as 
a  solution  of  glycogen  of  the  same  concentration.  The 
substance  is  in  many  respects  similar  to  glycogen,  and  the 
author  is  of  opinion  that  the  glycogen  said  to  be  present  in 
yeast  is  probably  erythrocellulose.  Achroocellulose  obtained 
as  the  residue  in  the  above  operation,  after  drying  forms  a 
pellicle  not  easily  powdered  and  not  entirely  soluble  on 
boiling  with  5  per  cent,  sulphuric  acid,  although  the 
carbohydrates  of  the  original  yeast  are  easily  dissolved  by 
this  treatment.  Achroocellulose  is  not  a  simple  substance  ; 
on  treatment  with  acids  it  forms  mainly  glucose,  but  also 
a  not  inconsiderable  amount  of  mannose. — T.  A.  L. 


Glucase.     F.  Rohmann.     Ber.  1894,  27,  3251 — 3253. 

Bial  has  observed  that  blood  serum  contains  a  ferment  or 
ferments  which  convert  starch  into  dextrin,  maltose,  and 
dextrose.  If  the  serum  ha«  been  exposed  to  alcohol  for 
any  length  of  time,  the  power  of  forming  dextrose  is  lost ; 
glucase,  in  a  similar  way,  loses  its  power  when  exposed  to 
alcohol ;  hence  the  author  concludes  that  blood  serum  con- 
tains diastase  and  glucase.  He  cannot  agree  with  E. 
Fischer  (see  below)  that  iuvertase  hydrolises  maltose;  but 
considers  that  the  yeast  Fischer  employed  must  have 
contained  glucase.  A  yeast  which  hydrolised  cane  sugar 
and  maltose  was  dried  and  extracted  with  water  containing 
thymol ;  the  extract  retained  all  its  hydrolytic  functions  ; 
when  this  was  precipitated  with  alcohol  the  precipitate  still 
inverted  cane  sugar,  but  had  no  action  on  maltose. 

—A.  L.  S. 

Influence  of  Configuration  on  the  Action  of  Enzymes. 
E.  Fischer.     Ber.  27,  2985—2993. 

Fischee  and  Thierfelder  (this  Journal,  1894,  1212)  have 
investigated  the  action  of  yeast  on  different  sugars,  and 
from  their  experiments  deduced  certain  conclusions  as  to 
the  relation  between  the  configuration  of  a  sugar  and  its 
fermentability.  The  following  experiments  were  made  to 
trace  the  connection  between  the  configuration  of  the  bodies 
of  the  sugar  group  and  their  behaviour  with  enzymes. 

The  author  (this  Journal,  1894,  107)  has  already  "In- 
scribed methyl-glucoside,  of  which  two  stereoisomeric  forms 
exist;  a-methyl-glucoside  is  hydrolysed  by  invertase.  whilst 
the  ^-modification  is  unacted  upon  by  this  enzyme.  The 
-arne  invertase  hydrolysed  cane  sugar  and  also  maltose,  but 
had  no  action  on  milk  sugar.  The  invertase  was  prepared 
from  8accharomyca  cerevisix  (type  Frobberg),  another 
specimen  from  Saaz  \<a-t,  had  the  same  properties, 
although  a  specimen  obtained  from  Merck,  of  Darmstadt, 
had  no  action  on  maltose  or  on  a-methyl-gluco»ide,  whilst 
it  inverted  cane  sugar.  It  is  then  possible  that  the  hvdro- 
ly-is  of  maltose  and  a-methyl-glucoside  was  effected  by  a 
ferment  like  glucase  present  together  with  invertase  in  the 
yes  •      previous    abstract.)      Kmulsin   was    found  to 

have  no  action  on  a-methyl-glucoside,  on  cane  sugar,  or 
00  maltose,  whilst  it  hydro)y-ed  /3-incthyl-gluco-i'le  and 
lactose*— A.  L.  S. 


InjUmat  tf  Configuration  on  the  Action  of  Enzymes.    II. 
EL  Fischer.     Ber.  27,  3479— 8488. 

Brst  paper  (see  previous  abstract)  the  author 
expressed  an  opinion  that  the  hydrolytic  functions  oi 
Frobberg  yeast  might  be  due  to  the  presence  of  two 
sszjnsw,  one  of  which  (hrreTtaee)  hydrolysed  cane  sugar 


and  the  other  hydrolysed  maltose.  This  opinion  was  sup- 
ported by  the  experiments  of  Rohmann  (see  above),  and 
the  author  has  proved  that  this  is  the  case.  lie  found  that 
water  at  30°  would  extract  the  invertase  from  the  fresh 
yeast  and  leave  the  maltose  hydrolysing  ferment  behind. 
This  latter  may  be  obtained,  together  with  invertase,  by 
powdering  the  dried  yeast  with  glass  and  extracting  with 
water  at  30^ — 35°.  Alcohol  precipitates  an  amorphous 
precipitate  from  the  solution,  which  possesses  the  hydrolytic 
functions  of  the  original  yeast,  but  its  action  on  maltose 
has  been  very  much  weakened,  and  is  entirely  destroyed 
by  another  precipitation  with  alcohol.  The  latter  ferment 
cannot  be  identical  with  glucase,  as  this  can  be  repeatedly 
precipitated  from  its  aqueous  solution  by  alcohol ;  but  it 
resembles  closely  the  ferment  Rohmann  detected  in  blood. 
The  author  proposes  to  call  it  yeast-glucase. 

Milk-sugar  yeast   contains    two    enzymes,  invertase  and 
lactase ;  the  latter  hydrolyses  lactose. 

The  author  has  examined  the  action  of  the  above  enzymes 
on  various  synthetical  compounds  of  the  sugar  group. 

—A.  L.  S. 


Pectase  and  the  Pectic  Fermentation.     G.  Bertrand  and 
A.  Mallevre.     Bull.  Soc.  Chim.  1895,  13,  77—82. 

Pectase   is   an    unorganised    ferment   which    causes    the 
coagulation  of  vegetable  juices  rich  in  pectin. 

The  ferment  is  best  prepared  from  the  central  parts  of 
carrots,  these  being  far  richer  in  pectase  than  the  other  parts 
of  the  vegetable.  This  is  then  reduced  to  a  pulp,  the  liquid 
extracted  by  pressing,  and,  after  filtering,  the  lime  is  pre- 
cipitated by  a  slight  excess  of  an  alkaline  oxalate.  The 
clear  liquid  obtained,  after  filtering  off  the  calcium  oxalate, 
is  very  rich  in  pectase,  and  if  chloroform  be  added,  it  caa 
be  kept  undecomposed  for  several  days  when  stored  iu 
bottles,  which  should  be  filled  quite  full  and  sheltered  from 
the  light. 

A  solution  of  pectine  is  best  prepared  from  the  residue- 
(marc)  of  the  carrots  from  which  the  pectase  had  been  ex- 
tracted. For  this  purpose,  the  residue  is  subjected  to  a  short 
boiling  with  alcohol  and  the  decolorised  mass  is  treated  with 
dilute  (2  per  cent.)  hydrochloric  acid.  After  standing  for  24 
hours  the  whole  is  pressed  through  a  cloth  and  the  resulting 
liquid  filtered.  In  this  solution,  the  pectine  may  be  precipi- 
tated by  the  addition  of  alcohol,  and  it  is  freed  from  lime  by 
extraction  with  50  per  cent,  alcohol,  containing  2  per  cent, 
of  IIC1.  Finally,  the  acid  is  removed  by  a  series  of  solutions 
in  water  and  precipitations  by  alcohol,  or  preferably,  when 
nearly  free  from  acid,  by  the  addition  of  a  trace  of  potash. 

For  fermentation  experiments,  a  2  per  cent,  solution  of 
the  pectine  thus  prepared  is  most  suitable. 

The  author  has  investigated  the  action  of  pectase  of  the 
above  solution  deprived  of  lime,  and  has  come  to  the  con- 
clusions that  the  ferment  alone  in  absence  of  lime  cannot 
coagulate  the  pectine,  that,  in  fact,  this  transformation  only- 
takes  place  iu  the  presence  of  a  soluble  salt  of  calcium, 
barium,  or  strontium.  The  influence  of  magnesium  salts  is 
less  clear,  and  it  is  probable  that  they  take  no  part  in  the 
reaction.  The  coagulated  mass  produced  under  these  con- 
ditions by  the  pectase  is  not,  as  has  hitherto  been  believed, 
pectic  acid,  but  a  pectate  of  one  of  the  alkaline  earths. 

— H.  I. 


P-Levulin.     E.  Schulze  and  S.  Fraukfurt.     Her.  27, 
3525—3527. 

Tin:  preparation  of   this  substance  from  green  rye  has  been 
described  in  a  previous  paper  (this  Journal,  1894,  533). 

It  is  very  easily  soluble  in  water  and  is  precipitated  by 
alcohol  from  concentrated  solutions,  the  precipitate  becoming 
crystalline.  For  a  10  per  cent,  aqueous  solution 
[«]u  =  —  2H  •  7  .  It  is  easily  hydrolised  by  dilute  acids, 
and  yields  Icvulose.  Its  composition  Corresponds  fairly 
well    with    the    formula  <  \,\\  J)n,  but    still   better  with    the 

formula  Ci*H)|016.     The  authors  propose  to  call  it  secalose. 

—A.  L.  s. 
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Maitol    II.  Kiliani  ana  M.  Bazleu.     Ber.  1894,  27, 
81 L5— 8120. 

Tins  body,  which  was  discovered  by  Brand  (this  Journal, 
1894,  1213),  was  prepared  by  the  authors  from  the  con- 
do. sate  of  the  vapours  from  a  manufactory  of  roasted  malt 
(Malzkafleefabrik),  by  extraction  with  chloroform.  The 
body  was  purified  by  crystallisation  from  50  per  cent,  alcohol 
and  sublimation. 

By  slow  evaporation  of  its  alcoholic  solution,  maitol  is 
obtained  in  long,  colourless,  strongly  refractive  needles.  It 
i>  acid  to  litmus  paper  and,  although  it  cannot  decompose 
carbonates,  it  yields  very  characteristic  metallic  salts  when 
a  solution  of  metallic  salt  is  added  to  a  solution  of  maitol 
in  its  equivalent  quantity  of  normal  alkali.  The  salts  have 
a  composition  represented  by  the  formula  C6Hs03.M'. 

Benzoylmultol,  C6II6();j.CrH50,  is  produced  by  the  action 
of  benzoyl  chloride  on  a  solution  of  maitol  in  normal 
alkali.  It  forms  colourless  crystals,  melting  point  115  — 
116°,  and  is  neutral. 

Maitol  is  oxidised  by  potassium  permanganate  according 
to  the  equation,  C6H60:,  +  80  =  C2II402  +  4C02  +  H20. 
Oxidation  with  silver  oxide  gives  the  same  products.  The 
authors  consider  that  maitol  is  probably  a  methyl-pyro- 
meconic  acid. — A.  L.  S. 


The   Specific  Rotatory  Power  of  Acetyl  Maltose  and  of 
Maltose.     A.  Herzfeld.     Ber.  28,  440—443. 

Ling  and  Baker  (J.  Chern.  Soc.  1895,  212)  described  an 
octacetyl  maltose,  which  they  stated  to  be  different  from  the 
octacetyl  maltose  previously  described  by  the  author.  He 
considers  they  were  mistaken,  and  that  the  numbers  they 
obtained  were  practically  the  same  as  his.  As,  however, 
the  optical  activity  which  Herzfeld  determined  in  benzene 
differed  materially  from  that  found  by  Ling  and  Baker, 
who  employed  chloroform  as  a  solvent,  he  re-determined 
this  factor,  using  chloroform,  and  found  [a]„  =  61  as 
against  [o]„  =62-2  fouDd  by  Ling  nnd  Baker.  The 
benzene  solution  gave  [a]D  =  76  "5°. 

As  the  author  had  a  quantity  of  pure  maltose,  he  care- 
fully determined  its  optical  activity,  and  obtained  numbers 
closely  agreeing  with  Meissl's  general  formula — ■ 

aD  =  140-375— 0-01837  P— 0*095  T. 

—A.  L.  S. 


Estimation  of  Mannitol  in  Wines.     J.  A.  Muller.     Bull. 
Soc.  Chim.  1894,  11,  [22],  1073. 

See  under  XXIII.,  page  399. 


PATENTS. 


Apparatus  for  Pasteurising  or  Sterilising  and  Cooling 
Beers,  and  for  Aerating  or  Charging  Beers  with  Gas 
before  Placing  them  in  Cask  or  Bottle.  Paul  Puvrez, 
France.  Eng.  Pat.  4894,  March  8,  1894. 
This  apparatus  consists  of  a  steel  or  copper  vessel,  tinned 
on  the  inside,  to  contain  the  beer  to  be  treated,  fitted  with 
a  revolving  agitator  consisting  of  a  copper  worm  terminated 
at  its  two  ends  by  stuffing-boxes  so  arranged  as  to  allow,  at 
will,  the  circulation  of  hot  water,  low-pressure  steam,  or 
cold  water  through  the  agitator.  The  vessel  is  fitted  with 
steam  jets,  for  the  purpose  of  sterilising  the  vessel  before 
use,  an  inlet  near  the  bottom  terminating  in  a  fine  rose- 
sprayer,  and  two  similar  openings,  but  without  the  sprayer, 
near  the  top,  to  allow  of  the  introduction,  under  pressure, 
of  carbonic  acid  or  filtered  air,  for  aeration  of  the  beer.  There 
are  also  pressure-gauges,  thermometer,  manhole,  filling  and 
emptying  valves,  &c. 

The  vessel  is  filled  with  beer,  and  compressed  air  intro- 
duced by  the  upper  valve  above  the  surface  of  the  beer,  to 
a  pressure  of  1,  2,  or  3  atmospheres,  according  to  the 
description  of  the  beer  to  be  pasteurised.  The  object  of 
this  is,  by  compressing  the  surface  of  the  liquid,  to  prevent 
the  escape  of  the  alcohol,  the  aroma,  and  the  carbonic  acid 
from  the  beer  when  it  is  being  heated.     Hot  water  is  then 


circulated  through  the  agitators,  which  are  at  the  Same  time 
set  in  motion.  When  the  beer  has  reached  the  correct 
pasteurising  temperature,  the  hot  water  may,  if  desirable,  be 
Stopped,  and  a  little  waste  steam  substituted,  by  means  of 
which  the  requisite  pasteurising  temperature  is  maintained. 
When  the  heating  has  been  maintained  for  the  requisite 
time,  the  hot  water  or  steam  is  shut  off  and  cold  water 
turned  on  through  the  agitator.  In  order  to  hasten  the 
heating  and  cooling,  a  circular  pipe,  pierced  on  the  inside 
with  small  holes,  surrounds  the  upper  end  of  the  cylindrical 
vessel,  by  means  of  which  a  thin  stream  of  hot  or 
cold  water  may  be  made  to  How  over  the  outer  surface 
of  the  vessel.  When  the  sterilised  beer  is  cooled,  carbonic 
acid,  from  a  suitable  generator  or  from  a  steel  cylinder  of 
liquified  carbonic  acid,  is  forced  in  through  the  lower  spray- 
cock.  When  the  pressure  in  the  apparatus  is  in  equilibrium 
with  that  of  the  reducing  regulator  of  the  carbonic  acid 
supply,  this  supply  is  removed  from  the  lower  cock  and 
attached  to  one  of  the  two  upper  cocks  above  the  surface  of 
the  beer.  The  other  upper  cock  and  the  lower  spray-cock 
are  then  set  in  communication  with  a  gasefying  pump,  by 
which  the  gas  above  the  surface  of  the  beer  is  withdrawn 
and  forced  into  the  beer  through  the  lower  spray-cock,  the 
pressure  above  the  beer  being  maintained  by  carbonic  acid 
passing  through  the  regulator  of  the  carbonic  apparatus. 
In  this  way  the  saturation  of  the  beer  with  carbonic  acid  is 
rapidly  effected,  and  the  sterilised  and  aerated  beer  may  be 
drawn  off  into  casks  or  bottled  by  means  of  any  of  the 
usual  bottling-  machines. — L.  T.  T. 


Wort  Cooler.      H.  E.  Deckebach,  Cincinnati,  Ohio,  U.S.A. 
Eng.  Pat.  23,838,  December  7,  1894. 

In  this  apparatus,  the  cooling-water  is  conveyed  through  a 
copper  cylinder,  terminating  in  a  pipe  about  1|  to  2  ins.  in 
diameter,  which  is  bent  back  and  spirally  coiled  tightly 
round  the  cylinder,  the  coils  being  l£  to  3  in.  apart. 
Pound  this  a  second  cylinder,  to  carry  the  wort,  fits  tightly 
with  an  inlet  at  one  end  and  an  outlet  at  the  other.  The 
wort  is  thus  made  to  travel  in  a  spiral  manner,  and  sub- 
jected to  a  great  cooling  surface.  If  economy  of  space  be 
important,  a  second  cooler  may  be  formed  by  surround'ng 
the  outer  cylinder  with  another  coil  carrying  condensing 
water,  and  this  with  a  third  tightly-fitting  cylindrical  vessel. 
The  author  claims  that  by  this  apparatus  the  wort  is 
efficiently  cooled  without  contamination  by  atmospheric 
germs,  and  without  loss  of  volatile  aromatic  essences.  For 
an  ordinary  sized  brewery,  the  iDner  cylinder  may  con- 
veniently be  about  10  ft.  long  by  4  in.  in  diameter,  and  the 
coil-pipes  about  1|  in.  in  diameter.  The  apparatus  is  so 
made  as  to  be  readily  taken  to  pieces  for  cleansing. 

— L.  T.  T. 


Improvements  in  Stills  or  Apparatus  for  Distilling  Spirits 
and  other  Liquids.  G.  Morris  and  H.  L.  Wethered, 
both  of  Bristol.     Eng.  Pat.  803,  January  12,  1395. 

The  improvements  consist  in  modifications  in  shape  and 
construction  of  the  still  patented  by  G.  Morris  and  W.  Edney 
in  1893  (this  Journal,  1894,  505).  The  most  important 
change  consists  in  the  introduction  of  a  central  tube  de- 
scending from  the  top,  and  carrying  a  rod  and  float.  The 
upper  part  of  this  rod  passes  through  the  closed  top  of  the 
tube,  and  carries  a  pointer,  serving  to  indicate  the  level  of 
the  liquid  in  the  still.  The  float  is  so  arranged  that  when 
the  liquid  in  the  still  is  at  its  normal  level,  the  float  forms  a 
valve  closing  the  lower  end  of  the  central  tube,  whereas, 
when  the  liquid  is  below  the  normal,  the  lower  end  is  open 
to  the  still.  When  the  still  is  being  used  for  the  distillation 
of  water,  the  central  tube  is  connected  with  the  outflow  of 
the  cooling-water,  and  thus  an  automatic  feed  is  established. 

-L.  T.  T. 
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XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOODS. 

Observations  on  Flours.      Balland.      Comptes   rend.   119, 

565—507. 

The  following  conclusions  are  tabulated  from  the  results  of 
2,500  samples  of  flour  analysed  in  the  Laboratory  of  the 
French  War  Department  between  September  1891  and  June 
1894. 

The  highest  and  lowest  percentages  of  water  were  16 '20 
and  9-40;  the  highest  percentage  of  gluten,  47*50;  and  of 
fatty  matters,  3- 10.     The  lowest  percentage  of  acid,  0*013. 

The  water  is  a  maximum  in  February  and  a  minimum  in 
August.  The  acid  is  lowest  from  November  to  January, 
aud  highest  in  July  and  August,  the  time  most  favourable 
for  the  growth  of  organisms  in  the  grain.  In  1893,  the 
acidity  varied  from  0013  in  January  to  0*037  per  cent,  in 
August.  Hence,  flours  intended  for  long  preservation 
should  be  made  and  packed  in  dry,  cold  weather. 

None  of  the  flours  examined  have  been  adulterated  with 
mineral  matters  or  foreign  farinaceous  substances.  The 
causes  for  rejection  of  flours  have  been  either  on  account  of 
excess  of  "  tailings,"  or  a  bad  state  of  preservation.  In  the 
first  case,  the  fatty  matters  were  too  high ;  in  the  other,  the 
acidity. 

The  amount  of  hydration  of  the  gluten  varies  very  con- 
siderably (from  71  "3  to  52  per  cent.),  so  that  the  percentage 
of  dried  gluten  cannot  be  calculated  from  that  of  the  moist. 
In  first-class  flours,  the  percentage  of  water  is  about  70  ;  in 
medium  flours,  62  to  65.  The  best  flours  for  bread  making 
contain  most  water  in  the  gluten.  As  the  acidity  of  a  flour 
increases,  the  water  in  the  gluten  diminishes.  The  amount 
of  "  insoluble  nitrogenous  matters "  should  be  calculated 
from  the  dried  gluten. 

The  use  of  Boland's  aleurometer  is  not  advised,  as  it  gives 
contradictory  results. 

The  percentage  of  gluten  in  flours  of  the  same  origin, 
varies  in  different  years. 

author  concludes  by  noting  the  great  improvement  in 
the  quality  of  the  flours  supplied  to  the  army,  which  has 
been  effected  since  the  establishment  of  the  Laboratoire  des 
Invalides.— J.  T.  D. 


(B.)— SANITARY   CHEMISTRY. 

Purity    of    Drinking     Water    Supplies.       J.    C.    Thresh. 

.]<  -una!  of  State  Medicine,  3  (1*95),  96—104. 
'J  in.  author   criticises  at   length  the  value  of  the  chemical 
and  biological  evidence  upon  which  water  is  pasted  as  fit, 
or  condemned  as  unfit,  for  drinking. 

After  discussing  the  significance  of  such  physical 
characteristics  as  colour,  taste,  odour,  and  turbidity,  he 
point-  out  that  by  means  of  chemical  analysis  it  is  possible 
to  determine  the  presence  of  any  objectionable  kind  or 
quantity  of  mineral  constituents.  A-  regards  nitrates, 
which  are  probably  never  present  in  sufficient  quantity  to  be 
in  themselves  objectionable,  the  evidence  of  experience  is 
•raters  containing  comparatively  large  quantities  of 
nitrate-,  arc   often    used  with   perfect   impunity,  and   that 

n  taining  little  or  none  .,)  these  '-alts  may  f-ivc   rise 

outbreaks  of  disease.     Therefore,  the  amount  of 

•■■  in  a  water    i-  only  a  very   slight  iii'le-   ,,)  the    , 
'•  r  attendant  upon  its  a 
Organic     matter    in    water   i-    alone    a   serious   sou.. 

bly  only  when  present  as  b'vbg  organisms, 
and  only  *hen  these  are  of  a  specific  chancfa  r.     Standards 

of    purity  based    upon   the   amount    of   organic    matter    in    a 

most  untrustworthy.    Some  of  the  most  extensive 
epidemics  of  typhoid  I  „  ,,;„,,,  ,,,,,  certaintv 

",'  "'"  "•'   "f    ■*  pure  and    vhoL   ome   by 

chemists   and  biologists;   whilst   In  thousands  of  districts 

|«Oplc  arc  thr.v.ng  on  water  eonta.niriK  loch    large  amounts 


of  organic  matter,  even  derived  from  sewage,  as  would  lead 
any  analyst  to  condemn  them  as  grossly  polluted.  In  support 
of  the  latter  statement,  the  author  quotes  the  following 
statistics  of  a  number  of  parishes  well  known  to  him,  similar 
in  nearly  all  respects  save  in  their  water  supply.  In  the  first 
group  (a),  the  people  all  derive  their  water  from  shallow 
wells,  most  of  which,  upon  analysis,  would  be  condemned  as 
grossly  polluted,  whilst  in  the  second  (/;),  the  supply  is 
from  springs  or  other  sources,  the  water  being  chemically 
of  excellent  quality.  The  figures  are  the  means  for  the  ten 
years  1881-90: — 


Popula- 
tion. 

Death-rate 

from  all 
L'auses. 

Death-rate 

from 
Typhoid 
Fever  and 
Diarrhoea. 

From  tlii' 

Seven 

Chief 

Zymotic 

Diseases. 

From 
Phthisis. 

Of 

Children 

under 

Five 

Years. 

(a)  ls.l'Ju 

(b)  1G,300 

If7 
15*4 

0*44 
0*33 

1*48 

1*38 

1*45 
1*23 

3*99 
4*13 

The  most  important  factor  which  determines  whether  a 
water  supply  is  safe  or  dangerous,  is  the  possibility  of 
specific  pollution,  and  this  is  a  risk  which  the  author  con- 
siders neither  chemical  nor  bacteriological  examinations  can 
sufficiently  indicate. 

Can  a  water,  known  to  be  liable  at  any  time  to  specific 
pollution,  ever  be  accepted  as  a  satisfactory  water  for 
domestic  purposes  ?  The  evidence  for  or  against  this  is 
not  conclusive.  Thus,  whilst  the  extensive  epidemics  of 
typhoid  fever  prevalent  in  the  Tees  Valley  during  the  last 
few  years  have  been  attributed,  after  most  careful  investiga- 
tion by  Dr.  Barry,  to  the  pollution  of  the  River  Tees,  the 
water  from  which,  after  filtration,  is  supplied  to  the  particular 
district  affected,  we  have  contrary  evidence  from  the 
experience  of  London,  which  has  always  been  remarkably 
free  from  typhoid  fever,  though  supplied  with  filtered  river 
water,  previously  polluted  with  the  sewage  of  many 
villages  and  towns.  More  conclusive  evidence  as  regards 
cholera  has  been  afforded  by  the  recent  epidemics  at 
Hamburg  and  Altoua.  The  connection  between  the  cholera 
mortality  and  the  degree  of  purity  of  the  water  supply  has 
been  demonstrated  by  ample  past  experience  both  in  this 
country  and  abroad.  If  it  be  a  fact,  as  there  is  reason  to 
believe,  that  the  Bacillus  coli  communis  may,  under  certain 
circumstances,  assume  a  specific  character  and  produce  a 
disease  undistinguishable  from  typhoid  fever,  the  danger 
of  using  sewage-polluted  water  is  enormously  increased, 
and  it  becomes  more  than  ever  important  to  determine 
whether  such  danger  can  be  removed  by  efficient  filtration. 

-L.  A. 


PATENTS. 

Improvements  in  Apparatus  for  making  Fresh  Water  from 
Salt  Water,  partly  applicable  also  to  Condensing  and  to 
Heating  Feed  Water.  II.  Hocking,  Liverpool.  En<-\ 
Pat.  71  84,  April  11,  1894. 


See  under  I.,  page  :',:>!. 


Improvements  in  or  connected  with  the  Softening  of  Hani 
Water.    W.  Brothers, Rawtenstall, Lancaster.    Eog.Pat 

ID,  .January   1,   [895. 

Bolid  ammonium-hydrogen  carbonate.  NH4HCOs,  is  dis- 
solved in  hot  or  boiling  water,  and  the  solution  is  mixed  in 
Suitable  proportion  with  the  hard  water  to  be  softened. 

—  K.  S. 

(C.)— DISINFECTANTS. 

The  Production  of  Caseous  Formaldehyde  for  Disinfecting 
Purposes.     R.  Camhier  and  A.  Brochet.    Comptes  rend 

1*91,119,  0O7-  I 

The  authors  have  prepared  formaldehyde  for  disinfecting 
purposes  by  (1)  Heating  triozymethylene  (paraformalde- 
hyde) ;  (2)  The  incomplete  combustion  of  methyl  alcohol. 
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In  the  Aral  case,  a  difficulty  that  arises  is  tbe  readiness  with 
which  the  formaldehyde  vapour  repolymerises  on  cooling. 
This  can  only  be  avoided  by  the  use  of  some  contrivance 
which  allows  of  the  vapour,  as  it  is  formed,  being  imme- 
diately mixed  with  :i  large  excess  of  air.  The  production 
from  methyl  alcohol  18  simpler.  A  special  burner,  con- 
nected to  a  oonstanl  level  alcohol  reservoir,  is  employed, 
and  is  stated  to  yield  very  satisfactory  results.  The  burner 
consists  of  a  metal  tube  plugged  with  asbestos.  Its  upper 
end  iv  pierced  by  numerous  holes,  and  is  fitted  with  a  large 
cap  of  platinum  foil.  The  air  supply  i-  regulated  by  an 
outside  sliding  tube  (as  in  a  Hansen  burner)  to  which  is 
attached  a  mica  chimney.  Laboratory  experiments  have 
shown  that  complete  sterilisation  may  be  secured  by  means 
of  gaseous  formaldehyde  in  the  case  of  ordinary  household 
dust,  as  well  as  cultures  of  pathogenic  organisms.  On  a 
practical  scale,  however,  numerous  difficulties  are  en- 
countered, only  some  of  which  have  so  far  been  overcome. 

—  II.  T.  P. 

Antiseptic  Properties    of  the  Vapours    of  Formaldelujde. 
A.  Trillat.     Comptes  rend.  119,  563—  565. 

Thk  author  refers  to  bis  former  work  on  this  subject  (this 
Journal,  1892,  772).  The  difficulty  of  procuring  the  alde- 
hyde being  a  real  one,  he  has  made  further  experiments  in 
which  the  vapours  from  the  apparatus  for  preparing  the 
aldehyde  (in  form,  a  sort  of  spray-producer  or  lamp,  capable 
of  converting  5  kilos,  of  alcohol  per  day,  and  giving 
aldehyde  equal  to  about  25  per  cent,  of  the  weight  of  the 
alcohol),  were  used  directly. 

Hospital  floor  sweepings  were  placed  on  plates  at  different 
heights,  and  after  exposure  to  the  vapours,  were  sown  in 
nutritive  liquids.  The  dust  was  effectually  sterilised  in  a 
room  of  20  sq.  meters  area  in  eight  hours,  with  an  expendi- 
ture of  200  grms.  of  methyl  alcohol ;  when  the  room  was 
300  sq.  meters  in  area,  24  hours  -was  taken,  and  2  kilos,  of 
alcohol  were  burnt.  A  second  series  of  experiments,  in 
which  the  dust  was  moistened  with  from  3  to  20  per  cent, 
of  water,  showed  that  the  antiseptic  action  was  retarded  in 
proportion  to  the  amount  of  water  present.  Four  hours 
fumigation  of  a  sick  chamber,  with  all  its  furniture,  hang- 
ings, &c,  in  place,  completely  disinfected  the  floor,  ceiling, 
and  walls,  as  was  shown  by  taking  scrapings  from  them  ; 
the  same  was  the  case  with  fragments  of  paper,  cloth,  and 
■wood,  which  had  been  dipped  in  or  painted  with  bacterial 
fluids  and  placed  in  the  room.  No  damage  was  suffered  by 
metal  articles  or  stuffs,  though  certain  materials  had  their 
colours  slightly  changed  in  tint. 

The  odour  of  the  aldehyde  rapidly  disappears  on  free 
ventilation,  or  on  exposing  a  dish  of  ammonia  in  the  room. 

—J.  T.  D. 

Disinfection  of  Fxcal   Matter.      H.    Vincent.      Comptes 

rend.  (1894),  119,  965—968. 
The  author  has  tried  a  large  number  of  disinfectants,  and 
he  finds  that  the  best  disinfecting  agent  for  faecal  matter 
and  the  contents  of  cesspools  is  sulphate  of  copper. 
Especially  is  this  the  case  if  the  faecal  matter  is  first  of  all 
acidified  with  one  per  cent,  sulphuric  acid.  Normal 
fxces  mixed  -with  the  urine,  whether  putrefying  or  not, 
are  disinfected  in  24  hours  by  employing  6  kilos,  of  copper 
sulphate  per  cubic  metre  of  excrement,  the  mean  tempera- 
ture being  about  16°  C.  For  the  disinfection  of  typhoid 
stools  and  the  destruction  of  Eberth's  bacillus,  under  the 
same  conditions  of  temperature,  5  kilos,  of  copper  sulphate 
per  cubic  metre  are  sufficient.  3-5  kilos,  per  cubic  metre  of 
the  same  disinfectant  are  sufficient  t  >  destroy  the  cholera 
bacillus.  In  the  two  last  cases,  disinfection  is  complete  in 
12  hours.  The  author  also  points  out  that  the  absolute 
bacteriological  sterilisation  of  fa:cal  matters  and  the  contents 
of  cesspools  is  practically  impossible. — J.  S. 


Lysol  and  Similar  Antiseptic  Compounds  of  Tar  Products 

and  Soap.    C.  Engler  and  E.  Dieckhoff.    Arch.  d.  Pharm. 

1892,230,  562. 

The  authors  divide  these  mixtures  into  two  groups,  namely 

solutions  of  tar- oil  in  soap,  and  solutions  of  soap  in  tar-oil 


The  first  of  these  embraces  all  those  products  in  which  the 
proportion  of  soap  to  tar-oil  is  such  as  to  produce  a  seda- 
tion, which  retains  its  clearness  when  mixed  with  any 
quantity  of  water.  To  the  second  group  belong  those 
preparations  in  which  the  quantity  of  soap  is  insufficient 
to  hold  all  the  tar-oil  in  solution  after  dilution  with  water, 
which  therefore  partly  Separates  out,  giving  rive  to  the 
formation  of  emulsions.  Whilst  the  higher  phenols  more 
especially  possess  the  property  of  becoming  soluble  in  water 
by  the  addition  of  a  suitable  proportion  of  soap,  the  use  of 
soap  also  furnishes  a  means  of  preparing  aqueous  solutions  of 
hydrocarbons,  which,  according  to  the  quantity  of  soap  used 
either  remain  clear  or  become  turbid,  by  further  dilution 
with  water  The  simultaneous  presence  of  phenols  greatly 
increases  the  solubility  of  the  hydrocarbons.  The  scientific 
interest  which  attaches  to  these  preparations  as  throwiog 
some  light  on  the  hitherto  little  considered  relations  of  the 
solubility  of  substances  in  mixtures,  is  pointed  out  by  the 
authors,  and  the  following  interesting  data  are  given  in 
reference  to  the  solubility  of  phenols  and  hydrocarbons  in 
various  media. 

The  higher  phenols  are  readily  soluble  in  aqueous, 
solutions  of  the  salts  of  certain  carboxylic  and  hydroxy- 
carboxylic  acids  and  phenolates,  a  fact  upon  which  is  based 
a  method  of  preparing  antiseptics  patented  by  von  Heyden. 
Pure  phenol  is  at  20°,  miscible  in  any  proportion  with  a 
saturated  solution  (at  15°)  of  sodium  acetate.  A  still 
greater  capacity  of  dissolving  phenols  is  shown  by  sodium 
valerate,  a  50  per  cent,  solution  of  this  salt  taking  up  any 
proportion  of  phenol,  the  solution  remaining  clear  at  15° 
after  the  addition  of  any  quantity  of  water.  Cresol,  which 
is  but  very  slightly  soluble  in  sodium  acetate,  is  miscible 
with  a  50  per  cent,  solution  of  sodium  valerate  in  any 
proportion. 

Phenol  likewise  dissolves  readily  in  the  aqueous  solutions 
of  the  salts  of  the  higher  fatty  acids,  and  this  solubility 
appears  to  be  in  direct  proportion,  in  the  case  of  soap  solu- 
tions of  equal  strength,  to  the  increase  of  the  number  of 
carbon  atoms  of  the  fatty  acid  they  contain.  Posin  soap 
also  possesses  the  property  of  dissolving  large  quantities  of 
phenol. 

Cresol  dissolves  readily  in  a  15  per  cent,  solution  of  oleic 
soap,  one  part  of  the  latter  being  capable  of  rendering 
soluble  in  water  five  times  the  amount  of  cresol.  This  fact 
explains  the  possibility  of  preparing  soluble  mixtures,, 
which  contain  50  per  cent,  of  cresol. 

The  salicylates,  benzoates,  phenylacetates,  &c,  of  am- 
monia and  aniline  also  take  up  cresol  in  aqueous  solution, 
although  not  in  the  same  quantity  as  soap  solutions. 
Glycerin  is  a  good  solvent  for  cresol,  ortho-cresol  being 
soluble  to  the  extent  of  1  grm.  in  4  c.c.  ;  para-cresol  of 
1  grm.  in  9  c.c. 

The  solubility  of  benzene,  toluene,  xylene,  and  oil  of 
turpentine  in  the  aqueous  solutions  of  fatty  and  oleic  acid 
and  rosin  soaps,  is  increased  not  only  by  the  presence  of 
phenols  as  already  mentioned,  but  also  by  camphor.  The 
solubility  in  water  of  mixtures  of  hydrocarbons  of  the 
paraffin  series  with  soap  and  phenol,  decreases  with  the 
increase  of  the  former,  whilst  cresol  substituted  for  the 
phenol  in  the  mixture,  causes  up  to  a  certain  extent,  an 
increase  in  the  solubility.  Thus,  a  mixture  of  100  c.c.  of 
lysol  (cresol  and  soap)  and  200  c.c.  of  mineral  oil  can  be 
diluted  with  twice  as  large  an  amount  of  water  as  a  mixture 
containing  but  20  c.c.  of  mineral  oil.  A  very  considerable 
excess  of  oil  is  necessary  to  again  reduce  the  solubility  in 
water. — F.  M.  

Solubility  of   Ozone.     Mailfert.     Comptes  rend.  1894, 119,, 

951. 

See  under  XX.,  page  381. 


Soluble   Cresol  Compounds.     C.  Engler  and  E.  Dieckhoff. 
Arch.  d.  Pharm.  232,351. 

See  under  XXIII.,  page  393. 
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PATENTS. 

Improvements  in  or  relating  to  Disinfectants  and  Deo- 
dorants. 11.  J.  Stephens  and  J.  Hewes,  Leicester.  Eng. 
Pat.  5066,  March  10,  1894. 

This  is  a  combination  of  ground  or  powdered  "  ('rich  " 
lime  and  charcoal,  with  or  without  the  admixture  of  alum 
and  camphor,  and  is  intended  for  preventing  (and  for  re- 
moving when  formed),  the  well-known  slimy  or  mucous 
coating,  or  incrustation  which  forms  on  and  adheres  to  the 
sides  of  public  urinals,  and  emits  an  offensive  odour. 

—J.  C.  C. 

A  Process  for  Protecting  Iron  Pipes  from  Corrosion  by 
Passage  of  Electrolysed  Chloride  Solutions  employed  as 
Disinfectants.  E.  Hermite,  E.  J.  Paterson,  and  C.  F. 
Cooper,  London.     Eng.  Pat.  6495,  March  31,  1894. 

The  iron  pipes  are  immersed  in  a  solution  of  a  chloride  of  an 
an  alkali  or  alkaline  earth,  such  as  magnesium  chloride,  and 
a  layer  of  alkaline  oxide  (magnesia)  is  deposited  on  them  by 
electrolysis.  To  coat  them  internally  the  solution  is  passed 
through  them  while  being  electrolysed.  This  oxide  coating 
serves  as  a  protection  against  the  disinfectant  solutions 
mentioned  in  the  title. — E.  T. 


An  Improved  Mode  of  Rendering  Fabrics  Impervious  to 
Infection.  H.  K.  Hirschler,  Paris,  France.  Eng.  Pat. 
6747,  April  4,  1894. 

The  fabric  is  first  treated  with  a  solution  of  a  metallic  salt, 
such  as  soluble  salts  of  bismuth,  tin,  or  aluminium.  It  is 
then  immersed  in  a  solution  of  an  organic  acid  of  the 
aromatic  series  constituting  an  antiseptic.  The  antiseptic 
used,  is  salicylic  acid  or  one  of  its  homologues  :  benzoic  or 
cresotinic  acid.  In  this  way  the  insoluble  salt  is  precipi- 
tated in  the  fabric,  and  renders  them  antiseptic. — J.  C.  C. 


XIX -PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  in  Treating  Paper  and  other  Fabrics,  and 
m  the  Preparation  if  Solutions  for  that  Purpose,  and 
the  obtainment  <J  a  By-product  in  the  said  Preparation. 
A.  E.  Healey,  Willesden  Junction.  Eng.  Pat.  5054, 
March  10,  1894. 

The  improvements  relate  to  the  process  used  in  the  produc- 
tion of  "  Willesden  goods  "  by  the  treatment  of  fabrics  of 
cellulose  fibres  with  a  solution  of  cuprammonia.  Accord- 
ing to  this  invention,  a  soluble  chromatc  is  added  to  the 
solution  of  cuprammonia,  and  by  the  use  of  the  liquid  BO 
produced,  paper  and  other  fabrics  have  a  brighter  tint,  a 
greater  durability  of  colour,  and  are  more  easily  dyed.  A 
^uitahle  method  of  preparing  this  liquid  (without  the 
('"'-'  nee  "f  air  to  oxidise  the  copper)  is  to  treat  fragments 
copper  with  bichromate  of  potash,  to  which  aqueous 
ammonia     is     afterwards     added]    the     hydrated    oxide     of 

chromium  precipitated,  is  obtained  as  a  by-product.    In  tome 

i-  preferable  to   treat  the  fabrics    with  a  solution    of 

ebromate  before   or  after  the  u-ual   treatment  with  cupr- 
ammonia solution.-  S.  I'.  ]■',. 


Improvements  relating  to  Apparatus   »  <</  m  the  Pt 
of  Breaking  and  Bleaching  Fibrous  Materials. 


B.Caw- 
Eng.    l'at. 


thorn,  Hylton,  and  J.  P.  (  ornett,  Claxheuah 
-I,  April  2,  1894 

Tin-  invention   relate*  to  an  apparatus  for  breaking  and 

bleaching  fibrous    materials,  and   consists    essentially    of   an 
ordinary   "Hollander"   or    beating   engine    from    which    the 

roll     and  "bed-plate"  hare  been  removed.    The  circula- 

lion  is  produced  by  means  of  a  centrifugal   or  Other  suitable 


pump  which  withdraws  the  pulp  from  the  opening  at  the 
bottom  of  the  engine  and  delivers  it  again  over  the  "  back- 
fall." By  this  means  a  better  circulation  and  mixing  of  the 
pulp  and  bleaching  liquor  is  produced. — S.  1*.  E. 

Improvements  in  Machines  for  Reducing  Paper  Stock  to 
Pulp.  A.  P.  Brown,  Hock  Falls,  U.S.A.  Eng.  l'at. 
1615,  January  23,  1895. 

Tins  invention  relates  to  beating  engines  for  paper  pulp, 
and  the  main  improvement  consists  in  the  substitution  of  a 
comparatively  small  revolving  beating  roll  for  the  usual  fixed 
bed-plate.  The  general  form  of  the  engine  is  similar  to  the 
ordinary  beating  engine  in  which  the  "  raidfeather"  is  hori- 
zontally fixed,  and  the  circulation  of  the  pulp  takes  place  in 
a  vertical  plane.  One  or  two  revolving  "  bed-plates  "  are 
made  to  rotate  in  conjunction  with  the  beating  roll,  but  in  an 
opposite  direction  to  the  latter,  so  that  the  adjacent  moving 
surfaces  are  travelling  in  the  same  direction  but  at  different 
surface  speeds  ;  the  beating  roll  running  about  three  times 
the  rate  of  the  "  bed -plates."  By  this  arrangement,  the 
patentee  claims  to  obtain  a  better  disintegration  of  the  fibres 
without  pulverising  them,  and  a  more  perfect  circulation. 
Several  modifications  are  illustrated  and  described,  differing 
mainly  in  the  position  of  the  midfeather  and  consequently 
the  course  of  circulation.  The  beating  roll  may  be  partially 
or  wholly  submerged  in  the  pulp  ;  in  one  form  of  engine 
the  pulp  has  to  pass  over  the  top  of  the  roll  and  thence 
return  between  the  roll  and  revolving  bed-plate.  Suitable 
appliances  are  provided  for  raising  or  lowering  the  roll  as 
required.— S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Xilrosalicylates  of  Bismuth.     H.  Causse.     Bull.  Soc.  Chim. 
1894,11  [24],  1185—1188. 

When  producing  bismuth  salicylate  by  the  double  decom- 
position of  bismuth  nitrate  and  sodium  salicylate,  the 
reaction  is  never  complete.  Sometimes  small  quantities  of 
long  white  silky  needles  appear,  at  others,  a  yellow  to 
orange  crystalline  precipitate,  at  others,  a  red  coloration, 
the  latter  being  often  erroneously  ascribed  to  the  presence 
of  iron.  These  phenomena  are  due  to  the  formation  of 
/3-nitrosalicylates  which  form  very  readily.  The  author  has 
in  this  way  obtained  three  6-nitrosalicylates  of  bismuth  of 
the  following  formula': — 

[N02.C6H3(OH).CO,]8Bi,2Hs05 

/   °  \ 
N04.CflH8/  >Bi(()II),  11,0; 

^COj,/ 

[N02.C9H6(OH).C02]8:[Bi2(OH)8]s; 

and  /3-nitrosalicvlic  acid. — L.  T.  T. 


Solubility  of  Ozone.    Mailfert.    Comptes  rend.  1894,119 

951—951!.  ' 

Tin:  author  finds  that  at  ordinary  pressures,  water  dissolves 
about  two-thirds  of  its  volume  of  ozone  at  0°  C.  and  about 
one-half  its  volume  at  12  '  C.      Hence  water  dissolves  nearly 

1 5  times  as  much  ozone  as  oxygen,  under  the  samec  >ndiiions 

of  temperature  and  pressure  ;  aid  the  aut  hor  suggests  that 
water  saturated  with  OZOne  miffhi  advantageously  be  em- 
ployed in  hospitals  for  disinfecting  and  antiseptic  purposes. 
In  certain  circumstances  it  might  also  be  used  for  sterilising 
water.  ft 

Below   20      25     the  solubility  <>f  ozono   in   acidulated 
water  is  the  same  as  in  pare  water.     Above  this  temperature 

the  solubility  is  somewhat  greater.      .) .  S. 
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Vewly-dwcovered  Occurrence  of  Vanillin.     B.  O.  vod 
Lippmann.    Ber.  1894,  27,  8409. 

Ox  the  steep  rocky  declivity  of  the  Schiltalp,  above 
Miirren  ( I.auterln  unneii  Valley),  the  orchid  "  Nigritella 
suaveolene  "  is  found  in  many  cases  in  the  form  of  a  thick 
turf.  The  plants  evolve  an  intense  odour  of  vanillin,  and 
the  author  succeeded  in  isolating  vanillin  from  the  flowers. 
Beside8  vanillin,  however,  another  substance  is  present  in 
t lie  extract  which  has  the  odour  of  heliotropin  or  piperonal ; 
its  true  nature  has  not  yet  been  established. — A.  K.  L. 


Crystallisable  Bodies  existing  in  hue  Coto-Barh.    O.  Hesse. 
Annalen,  1894,  282,  191 — 2('7. 

Fkom  the  true  coto-bark  imported  from  Bolivia  about  20 
years  ago,  Jobst  and  Hesse  (Annalen,  199,  1")  isolated 
and  described  two  bodies — cotoin  and  dicototn.  "True 
coto-bark  "  has  been  obtained  (since  1889),  from  the 
Amazons  (Brazil)  and  from  Venezuela.  The  source  of 
coto-bark  is  as  yet  unknown,  although  it  has  been  stated 
to  be  identical  with  Winter's  bark  (from  Drimys  Winteri). 
But  according  to  the  author,  a  comparison  of  the  latter 
•with  Bolivia  coto  shows  this  to  be  by  no  means  the  case. 
The  present  investigations  have  been  made  with  material 
prepared  from  Bolivian  coto-bark. 

Cotoin  (C14H,„04).— The  results  obtained,  establish  the 
identity  of  Bolivia  cotoin  with  Merck's  cotoin  (from  bark 
from  the  Amazons)  and  that  derived  from  Venezuela  coto. 

Dicototn. — Two  specimens  (Z?  and  C)  prepared  by  Tod 
■were  examined.  B  was  composed  of  dicotoin  and  a  little 
cotoin.  A  good  method  of  separation— applicable  also  to 
the  purification  of  crude  cotoin — was  found  to  be  by  treat- 
ment with  dilute  caustic  soda  solution,  which  readily 
dissolves  cotoin,  but  not  dicotoin.  it  has  been  found 
necessary  to  modify  the  formula  of  dicotoin  from  that 
previously  accepted  (C44H34Ou)  to  C25H20O6  on  account  of 
the  discovery  that  it  is  readily  decomposable  into  cotoin 
and  another  substance,  identical  in  composition  (CnH802) 
with,  and  closely  resembling  Ciamician  and  Silber's  phenyl- 
cumalin  (this  Journal,  1894,  756),  the  only  difference  being 
in  the  melting  points  (61°  and  68°  C.  respectively).  Dicotoin 
appears  to  be  split  up  into  its  components  by  mere  solution  in 
certain  solvents ;  and  a  separation  may  be  effected  by  the 
addition  of  ferric  chloride  to  an  alcoholic  solution  of 
dicotoin.  On  spontaneous  evaporation,  a  tarry  residue 
mixed  with  colourless  needles  of  the  new  compound  is 
obtained,  from  which  the  latter  may  be  extracted  by  petro- 
leum ether.  Dicotoin  may  be  regenerated  by  mixing 
solutions  of  its  components  in  molecular  proportions  and 
allowing  to  crystallise. 

Pseudo-dicotoin. — The  preparation  C  referred  to  above  is 
thus  designated.  It  forms  sulphur-yellow,  monoclinic 
crystals,  and  in  general  closely  resembles  dicotoin,  differing, 
however,  from  the  latter  in  composition  (Co5H.;oOj.).  By 
solution  in  petroleum  spirit,  pseudo-dicotoin  is  partially 
decomposed — completely  by  the  action  of  dilute  soda — into 
cotoin  and  a  body  (provisionally  termed  o.ryphenylcumalin) 
of  the  formula  CnHs03,  and  melting  at  61°  C.  It  is 
soluble  in  the  usual  solvents,  and  when  fused  with  potash 
yields,  besides  much  benzoic  acid,  relatively  small  amounts 
of  another  body,  /3-phenylcumalinic  acid,  CnH10O3.  The 
latter  when  heated,  is  converted  into  an  anhydride  melting 
at  221°  C,  of  the  composition  CuHs02,  which  maybe  called 
IS-phenylcumal  in . 

Paracotoin.  —This  may  be  prepared  by  treating  crude 
cotoin  with  soda  solution.  The  insoluble  residue  consisting 
of  para-  and  dicotoin  yields  up  only  the  latter  to  petroleum 
spirit.  The  final  residue  may  be  recrystallised  from  alcohol. 
Thus  obtained,  paracotoin  fuses  at  149°  C,  and  has  the 
composition  assigned  to  it  bv  Ciamician  and  Silber  (this 
Journal,  1894,  756).— H.  T.  P~. 


The    ()H  from  the  Seed  of  Hyoscyumus  Niger. 
H.  Schwanert.     Arch,  der  Pharm.  232,  130. 

This  oil,  obtained  by  extracting  the  fruit  with  hot  alcohol, 
is  a  pale  greenish-yellow  oil  of  sp.  gr.  0*9291.  On  saponi- 
fication it  yields  glycerin,  and  oleic  and  palmitic  acids. 

—  L.T.T. 

Balsam  of  TamacoarS  (Brazil).     F.  Ffaff.     Arch,  der 
Fharm.  231,  522. 

Tins  balsam,  used  as  a  substitute  for  cubebs,  is  obtained 
from  caraipa  fasciculata,  which  grows  chiefly  on  the  banks 
of  the  Amazon.  It  is  distinguishable  from  artificial  or 
adulterated  products  by  being  almost  inodorous,  and  soluble 
in  dilute  alkalis.— L.  T.  T. 


Balsam  of  Peru  or  Tolu.     H.  Frog.     Arch,  der  Pharm. 
232,701. 

The  author  has  isolated  from  balsam  of  tolu  cinnamSin 
(about  62 — 64  per  cent.),  a  yellow  liquid  distilling  at  298° 
— 302°  C,  cinnamic  acid,  and  a  resin.  This  yellow  resin  is 
aromatic,  melts  at  70° — 80°,  and  is  soluble  in  alcohol. 
When  heated  for  some  daj-s  with  water  or  alkali,  it  yields 
cinnamic  and  benzoic  acids  and  tolu- resinotannol,  ClsH„0-, 
a  brown,  non-crystallisable  powder,  insoluble  in  water  and 
petroleum  spirit,  soluble  in  acetone,  acetic  acid,  alkalis,  &c. 
Examination  of  the  bark  of  myro.rylon  pereira  showed 
that  the  balsam  did  not  exist  therein  ready  formed.  It  is 
therefore  a  pathogenic  secretion  like  benzoin. — L.  T.  T. 


Gum  Benzoin.     F.  Ludy.     Arch,  der  Pharm.  231,  500. 

The  author  has  studied  the  different  gum  benzoins  of 
commerce.  In  Sumatra  benzoin,  the  ligneous  portion 
amounts  to  12 — 15  per  cent.  Of  the  remainder,  the  compo- 
sition is  cinnamate  of  benzoresinol,  5  per  cent. ;  cinnamates 
of  resinotannol,  64  per  cent. ;  cinnamic  acid,  30  per  cent.  ; 
and  small  quantities  of  vanillin  and  benzoic  acid.  Penang 
benzoin  contains  about  10  per  cent,  of  ligneous  matter, 
much  benzoic  acid,  and  little  or  no  cinnamic  acid.  Palem- 
bang  benzoin  contains  7 — 8  per  cent,  of  impurities,  benzoic 
acid,  and  no  cinnamic  acid.  The  Sumatra  benzoin  forms  a 
source  for  cinnamic  acid,  and  the  author  recommends  the 
benzoresinol  and  resinotannol  as  sources  of  material  for  the 
manufacture  of  picric  acid. — L.  T.  T. 


The  Presence  of  Methyl  Salicylate  in  Certain  Indigenous 
Plants.  E.  Bourquelot.  Comptes  rend.  1894,  119, 
802—804. 

The  author  has  demonstrated  the  presence  of  methyl  sali- 
cylate— hitherto  detected  only  in  certain  plants  of  exotic 
origin  (various  species  of  Gaultheria,  &c.) — in  several 
indigenous  plants  of  the  genera,  Polygala,  and  Monotropa. 
The  ether  occurs  in  the  roots  of  Polyyala  vulgaris  L, 
P.  depressa,  NYenderoth,  and  P.  calcarea,  Schultz.  Of 
these,  the  first  named  is  a  common  field  plant.  Its  roots 
when  crushed  give  off  a  distinct  odour  of  salicylic  ether. 
The  latter  may  be  extracted  as  follows  : — The  fresh  roots 
are  crushed  and  digested  for  about  ^  of  an  hour  with  water 
at  60°  C.  The  liquid  is  filtered,  slightly  acidulated  with 
hydrochloric  acid,  and  extracted  by  ether.  The  ethereal 
extract  when  digested  at  60°  C.  with  water  and  tested  with 
ferric  chloride  yields  the  violet  colour  reaction  of  salicylic 
acid.  In  Monotropa  hypopitys,  L,  a  parasitic  plant  found 
on  the  roots  of  pine-trees,  salicylic  ether  occurs  in  the 
stalks.  To  separate  it,  the  bruised  stalks  are  digested  with 
90  per  cent,  alcohol,  the  alcoholic  solution  distilled  almost 
to  dryness,  and  the  residue  extracted  with  petroleum  ether, 
which  dissolves  the  methyl  salicylate.  From  this  solution, 
the  salicylic  acid  may  be  extracted  by  soda-lye,  and  the 
latter,  after  acidification,  extraction  with  ether,  &c,  yields 
crystals  of  almost  perfectly  pure  salicylic  acid. — H.  T.  P. 
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Essence  of  Cananga.     A.  Keychler.     Bull.  Soc.  Ohim. 
1894,11,  1045—1050. 

This  essence,  obtained  under  the  Dame  Oleum  Cananga 
(Java),  has  the  percentage  composition  C  =  85*68, 
H  =  11-81,0  =  2-51.  Its  specific  gravity  at  21°  is  0-9058, 
its  index  of  refraction  n  =  1'49G55  and  [<*]„  =  —  28- 5°. 
A  preliminary  investigation  of  the  oil  has  been  made,  and 
as  a  result  of  the  hydrolysis  with  alcoholic  potash,  benzoic 
acid,  a  resinous  acid,  and  probably  acetic  acid  have  been 
obtained.  The  distillate  from  the  saponification,  separated 
by  means  of  steam,  appears  to  contain  substances  of  the 
aromatic  series.  A  substance,  C1(lH]80,  with  a  molecular 
refraction  48-81,  has  been  isolated  from  the  essence,  and 
also  a  sesquiterpene  boiling  at  252° — 257°  C,  having  a 
molecular  refraction  66 -66  and  [o]D  =  -  32*2.  On  heating 
this  substance  to  250'  C.,  it  has  the  following  physical 
constants  : — Sp.  gr.  0-9057  at  17°,  n  =  1-50103,  molecular 
refraction  66-40  and  [o]„  =  —  1*25.  The  author,  in 
conclusion,  referring  to  a  previous  paper  on  Ylang-Ylang 
essence  (this  Journal,  1894,  1085),  mentions  the  identity  of 
Ylangol  and  Linalool.  The  essence  also  contains  a  second 
compound,  C10HlsO  geraniol. — T.  A.  L. 


Cananga  Essence.     M.  A.  Keychler.     Bull.  Soc.  Chim. 
1895,13,  140—142. 

This  essential  oil.  treated  with  alcoholic  potash,  and  subse- 
quently distilled  with  a  current  of  steam,  gave  a  product 
from  which,  by  fractional  distillation,  a  liquid  boiling  at 
170°  to  210°  was  separated.  The  ethereal  solution  of  this, 
was  subjected  for  several  days  to  the  action  of  metallic 
sodium,  whereupon,  by  distillation  in  a  vacuum,  the  mixture 
yielded  a  volatile  oil  and  a  residue  consisting  of  an  alcoholate. 
From  the  latter,  by  distillation  with  a  current  of  steam,  a 
volatile  oil  was  obtained,  the  greater  portion  of  which  after 
fractionating,  had  a  boiling  point  of  193"  to  200°,  and  was 
found  identical  with  linalool.  The  volatile  oil  resulting 
from  the  distillation  in  vacud  of  the  product  obtained 
by  the  treatment  with  sodium,  referred  to,  was  subjected  to 
fractional  distillation.  The  fraction  passing  over  between 
171"  and  175'  appeared  to  be  a  comparatively  pure  com- 
pound belonging  to  the  aromatic  series.  By  oxidation  with 
chromic  acid  mixture,  it  was  converted  into  anisic  acid, 
melting  point  178  —179,  the  formation  of  which  seems  to 
indicate  the  presence  of  the  methyl  ether  of  paramethyl- 
phenol  (boiling  point  175°). 

The  author  has  previously  observed  that  the  most 
volatile  fractions  of  ylang-ylang  oil  likewise  yield  on 
oxidation  an  acid  melting  at  178,  about  the  identity  of 
which  with  anisic  acid  there  can  be  little  doubt. 

The  (.'(.rural  resemblance  between  essence  of  ylang- 
ylang  and  essence  of  cananga  is  so  close  as  to  make  it 
appear  probable  that  both  of  them  are  derived  from  the 
same  species  of  plant.  The  difference  in  respect  of  the 
quantitative;  composition  may  be  owing  to  different  modes 
of  culture,  climatic  conditions,  or  to  different  processes  of 
manufacture,  some  manufacturers  being  known  to  collect 
only  the  first  products  of  the  distillation.— F.  M. 


Hydrochloro- Sulphate  of  Quinine.    C.  Lepierre.     Boll. 
Soc.  Chim.  1894,  1  138—1 139. 

Thk  existence  of  this  salt,  discovered  by  Grriman-t  (Bull.  | 

.Chim.   1892,   819;  this  Journal,  1898,  162)    hat   been 
disputed,   but   the    author,  who    bus    repeated    the    work, 
out  the  original  itatemei  I  working  according 

to  the  original  directions,  be  obtains  crystals  several  centi- 
metres in  length.     Ana  eie  of  the  crystals  deposited 
■••  that  they  all  have  the  same  com- 
og  to  it-  greal    olubility  (1  part  dissol 
l  •  l  parts  of  v.ater  in  the  cold,  oi  at  most  a(  a  temperature 
'         The  talt  i-  of  therapeutic  impor- 
'i  for  hypodermic  injection!  in 
of  chronic   malarial  fever.    The  tall    doe,  ,,ot  decompose 
ipontaneoosly,  even  in  aqueous  solution,  but  like  many  of 
fh"  qmnioi  .,  ;,,,,|  „,list  ■„.  k.-pt  in  well- 
ppered  bottles. — T.  a.  l. 


A  Contribution  to   our  Knowledge  of  the  Opium  Alkaloids. 
O.  Hesse.     Annalcn,  1894,  282,  208—214. 

Certain  antagonistic  results  of  Goldschmledt's  relating  to 
the  optical  properties  of  laudanine,  have  induced  the  author 
to  re-examine  his  older  preparations,  with  the  result  that  a 
new,  optically  active,  alkaloid,  laudanidine,  has  been  isolated 
from  them.  It  may  be  separated  from  laudanine  by  taking 
advantage  of  the  ready  solubility  of  its  hydrochloride  in 
water.  The  solution  of  the  two  bases  is  treated  with  hydro- 
chloric arid,  and  the  precipitation  of  the  laudanine  assisted 
by  the  addition  of  common  salt.  The  mother-liquor  is 
then  saturated  with  ammonia  and  shaken  with  ether.  A 
small  portion  of  the  laudanidine  is  thus  extracted,  whilst 
the  remainder  separates  in  small  crystals.  Laudanidine 
crystallises  well  from  alcohol ;  its  formula  (0..„II.,lXO1)  is 
identical  with  that  of  laudanine,  which  base  it  completely 
resembles  in  point  of  crystalline  form,  solubility  in  various 
media,  behaviour  towards  ferric  chloride,  sulphuric  acid, 
alkalis,  &c.  It  melts  at  177°  C.  (laudanine  at  1(16°  C.),and 
has  a  specific  rotatory  power  in  chloroform  solution, 
[«] n  =  —  87°*8  (laudanine  [a]„=0).  Its  salts  in  general 
crystallise  well,  and  resemble  those  of  laudanine.  The 
hydrochloride,  as  mentioned  above,  however,  forms  an 
interesting  exception.  An  aqueous  solution  of  this  salt 
becomes  turbid  on  the  addition  of  potassium  iodide,  and 
after  a  time  deposits  colourless  crystals  of  the  hydriodide. 
With  platinic  chloride  an  amorphous  brownish-yellow 
double  salt  is  obtained.  When  heated  with  acetic  anhydride, 
laudanidine  readily  yields  an  acetyl  derivative — 

C20H«(C2H3O)NO4  +  H20. 

The  latter  is  soluble  in  chloroform  and  acetone,  slightly 
soluble  in  ether  and  water.  Its  alcoholic  solution  is  coloured 
a  deep  green  by  ferric  chloride.  Concentrated  sulphuric 
acid  dissolves  the  acetyl  derivative,  forming  a  faintly 
pink  solution,  or  in  presence  of  iron,  deep  pink.  On  heat- 
ing, these  colorations  change  to  reddish-violet  and  deep 
violet  respectively.  The  base  does  not  combine  with  hydro- 
chloric acid  or  platinic  chloride,  but  appears  to  form  com- 
pounds with  potash  and  soda. 

Relation  of  Laudanidine  to  Laudanine,  Codamine  and 
Laiidanosi ne. — Like  laudanine,  laudanidine  contains  three 
methoxyl  groups  and  one  phenolic  hydroxyl — 

C171I1,X(0H)(0CII:(), 
Both  bases  are  isomeric  with  codamine,  whilst  laudanosine 
may  be  considered  as  their  higher  homologue.  A  determi- 
nation of  methoxyl  in  codamine  and  laudanosine  shows  that 
they  must  be  represented  by  the  formula;  : — (codamine) 
C,sII,M\O(H0)(0CH3)2;  (laudanosine)  C17HI5N(OCII:,)v 

Laudanosine  may,  therefore,  be  regarded  as  the  methyl- 
ether  of  a  dextro-rotatory  base,  isomeric  with  laudanidine. 
The  latter  is  apparently  formed  by  the  partial  decomposi- 
tion of  laudanine  ;  and,  adopting  the  above  theory,  lauda- 
nine would  consist  of  two  bases,  possessing  equal  but 
opposite  optical  activities.  Laudanosine  would  be  the 
methyl  ether  of  the  dextro-rotatory  component.  The  author 
intends  further  investigating  the  opium  alkaloids  in  this 
direction.— If.  T.  P. 


Velloeine,   an    Alkaloid  from    Pereira-Sark.     M.   Freund 

and  C.  Fauvet.     Annalen,  1894,  282,  247—267. 
I'i  i: i  ii;  \  bark  (derived from  Qeiesoepermum  I  '"ellosii),  which 
is  employed  in    Brazil  as  a  fever  remedy,  was  investigated 

by  Hesse  (Ber.  10,  2102),  who  isolated  from  it  two 
alkaloids,  Geiasoapermine  (crystalline)  and  pereirine 
(amorphous).     Besides  these,  a  third,  crystalline  base  was 

observed.      A    beautifully  crystalline  base   has  been  recently 

introduced  under  the  name  "  Gcissospermine  " ;  but  in  an 
■  irlier  communication  the  authors  have  shown  that  this 
preparation  is  a  new  alkaloid  (this  Journal,  1893,  618), 
wlui  li  e  has  pointed  out  the  same  facl  (tins  Journal, 
1694,  lit;;.  The  new  alkaloid,  for  which  the  name 
Velloeine  is  proposed,  forms  coarse,  granular  crystals 
melting  at  189  <'.,  and  possessing  the  formula,  *  .n  ,\:(\- 
Hi  dextro-rotatory,  [a]  „  i-  22*8  (Jn  chloroform  solution). 
Vellosine   combines   with    only    one    equivalent    of  acids, 
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resembling  bracine  in  this  respect,  as  also  in  the  fact  that 
ii  contains  two  methoxyl  groups.  Boiling  dilute  haloid 
acids  convert  it  into  an  amorphous  base,  Apovelloaine,  of 
the  composition  C„  n.,i\i(V  T,le  latter,  contrary  to  what 
nielli  be  expected,  combines  with  four  equivalents  of  acids, 
forming  salts  that  crystallise  well.  Apovellosine  contains 
lour  methoxyl  groupB,  which  are  removed  by  boiling  with 
concentrated  hydrobromic  acid.  The  compound  produced, 
apovellosol,  has,  so  far,  been  obtained  only  in  combination 
with  acids. 

IS>  fusion  with  potash,  apovellosine  is  not  converted  back 
into  vellosine,  but  yields  a  beautifully  crystalline  base, 
apovellosidine,  C4._.HMN40|j. 

The  physiological  action  of  vellosine  has  been  studied  by 
M.  Schultze,  with  the  following  results:  — 

1.  Vellosine  is  not  a  local  irritant. 

2.  It  is  poisonous,  0-005  grm.  producing  marked  effects 
in  frogs,  whilst  0-05  grm.  proved  fatal.  Similar  results 
obtained  in  the  case  of  rabbits  with  doses  of  0-075and 
0- 15  grm.  respectively. 

In  its  general  physiological  action,  vellosine  very  closely 
resembles  brucine. — II.  T.  P. 


Arrow  Poisons  of  Malacca.     C.  G.  Santesson.     Arch,  der 
Pharm.  231,  591. 

Tins  poison  is  obtained  from  the  Blay-Hitam,  a  bind-wecd 
of  the  species  strychnos.  The  alkaloid  proved  to  be  almost 
exclusively  brucine,  with  traces  of  strychnine  and  another 
less  toxic  alkaloid.— L.  T.  T. 


Gaultherine,  a  New  Glucoside  from  Betula  Lenta.  A. 
Schneegans  and  J.  E.  Geroch.  Arch,  der  Pharm.  232, 
437. 

The  glucoside  (first  obtained  iu  1844  by  W.  Procter)  is 
obtained  by  extracting  the  bark  with  alcoholic  lead  acetate 
solution,  precipitating  by  ether,  and  recrystallising  from 
alcohol.  The  lead  destroys  a  soluble  ferment  which  effects 
the  hydrolysis  of  the  glucoside  when  alcohol  alone  is  used 
for  extraction. 

Gaultherine,  CuH19Os.H20,  forms  needles  soluble  in 
water  or  alcohol,  not  in  chloroform,  ether,  acetone,  or 
benzene.  The  aqueous  solution  has  a  bitter  flavour,  is 
levo-rotatory,  and  reduces  Fehling's  solution,  when  boiled. 
It  is  hydrolysed  by  mineral  acids,  by  baryta,  or  by  water  at 
130° — 140°  (not  by  diastase,  saliva,  or  emulsion),  giving  a 
sugar  and  methyl  salicylate. — J.  T.  D. 


Two  Cactus  Alkaloids.     A.  Heffter. 
2975—2979. 


Ber.  1894,  27, 


Anhalin  was  obtained  from  Anhalonium  JUsuralum.  It 
forms  stellate  masses  of  white  prisms,  slightly  soluble  in 
cold  water,  more  soluble  in  hot  water,  and  very  easily  in 
alcohol,  methyl  alcohol,  ether,  chloroform,  and  petroleum 
spirit.  It  melts  at  115°,  and  dissolves  in  concentrated 
sulphuric  acid,  in  which,  on  the  addition  of  a  drop  of  nitric 
acid,  a  green  coloration  is  produced. 

It  forms  a  sulphate,  (C10H17NO)2H2SO4.2H2O,  m.p.  197°, 
a  hydrochloride,  and  an  oxalate.  As  the  cactus  contains 
but  0- 02  per  cent,  of  the  alkaloid,  it  was  not  possible  to 
obtain  sufficient  of  it  for  a  complete  investigation. 

Pellotin  was  obtained  from  Anhalonium  Williamsi 
(Pellote),  0-89  per  cent,  of  alkaloid  being  obtained.  The 
base  is  but  very  slightly  soluble  in  cold  water,  but  easily 
soluble  in  alcohol,  acetone,  ether,  and  chloroform.  It  forms 
hard  colourless  tabular  crystals,  m.p.  110°,  and  has  a 
composition  corresponding  to  Ci3H21N03.  It  dissolves  in 
concentrated  sulphuric  acid,  and  on  the  addition  of  a  spot 
of  nitric  acid  the  solution  assumes  an  intense  permanganate 
colour.  It  forms  salts  with  one  equivalent  of  acid. 
Examined  by  Zeisel's  method,  pellotin  is  found  to  contain 
two  methoxyl  groups. — A.  L.  S. 


Alkaloids  of  the  Conine  Group.     R.  Wolffenstein. 
Her.  28,  302—305. 

In  a  previous  paper  the  author  described  the  finding  of 
methylconine  in  a  sample  of  commercial  conine  (this 
Journal,  1894,  1217).  He  has  now  detected  conicine 
(CigH^N)  in  commercial  conine  from  Conium  macnlatum ; 
the  bases  were  separated  by  making  use  of  the  different 
solubilities  of  their  hydrochlorides  in  acetone.  Conicine  is 
optically  inactive  and  amesotomic,  and  is  17-5  times  more 
poisonous  than  conine. — A.  L.  S. 


Emetine.      II.  Kung-Krauser.      Arch.  d.  Pharm.  232,  166. 

Contintixc  former  work  (this  Journal,  1887,  73G),  the 
author  finds  that  emetine,  with  the  formula  C^H^qN^Oj, 
resembles  quinine.     It  forms  a  platinochlonde — 

C30H40N2O8.2HCl,PtCl4, 

and  molecular  compounds  with  chloroform  and  with 
petroleum  spirit.  He  has  prepared  the  sulphate  (a  bright 
yellow  and  very  poisonous  body)  and  the  carbonate  of 
methylemetonium . 

The  pure  base  was  isolated  by  decomposing  the  platino- 
chloride  with  sulphuretted  hydrogen,  evaporating  the 
filtrate,  and  extracting  the  residue  with  ether  alcohol.  It 
is  a  yellow  powder  of  strongly  toxic  character. 

Elhylemetonium  iodide  is  prepared  by  heating  emetine 
with  ethyl  iodide  to  150° — 180°  in  sealed  tubes  ;  it  crystallises 
in  fine  needles  soluble  in  water.  The  hydroxide  is  similar 
to  that  of  methylemetonium. 

The  mother-liquors  arising  in  the  preparation  of  emetine 
yield  a  base  containing  sulphur  :  a  reddish  powder, 
poisonous,  forming  salts  which  exhibit  a  strong  fluorescence. 
Kmetine  also  yields  fluorescent  derivatives  on  heating  with 
acetic  or  benzoic  anhydride.  The  action  of  hydriodic  acid 
on  emetine  leads  the  author  to  propose  the  formula 
C26H27N2(OCH3)4.OH  for  the  base.— J.  T.  D. 


Identity  of  Sophorine  and  Cytisine.     C.  Plugge.     Arch. 
d.  Pharm.  232,  444. 

Sophorine  is  prepared  from  the  bruised  seeds  of  Sophora 
tomentosa  by  extraction  with  60  per  cent,  alcohol  and  a 
little  acetic  acid.  The  extract  is  precipitated  by  lead 
acetate  and  ammonia,  the  lead  removed  by  hydrogen 
sulphide,  the  filtrate  supersaturated  with  sodium  hydrate, 
and  the  base  extracted  by  chloroform. 

Sophorine  and  cytisine  give  identical  reactions  with 
Erdmanu's  reagent,  strong  nitric  acid,  auric  chloride,  picric 
acid,  &c,  and  have  the  same  formula,  CnH14N20.  The 
aurochlorides  and  platinochlorides  of  sophorine  and  cytisine, 
as  also  those  of  methylsophorine  and  methylcytisine,  are 
identical.  The  author's  work  is  corroborated  by  that  of 
Partheil,  who  has  also  shown  that  cytisine  and  ulexine  are 
identical.— J.  T.  D. 

Canadine.     E.  Schmidt.     Arch.  d.  Pharm.  232,  136. 

This,  the  third  alkaloid  from  the  root  of  Hydrastis  cana- 
densis, has  been  described  by  Hale,  Prescott,  Burt,  and 
Deichmann.  Its  formula  is  C.;,|H.:lN04,  and  it  yields  white 
silky  needles  melting  at  132  ■  5°  C.,  and  becoming  yellow 
when  exposed  to  the  light.  It  is  insoluble  in  water,  soluble 
in  alcohol,  chloroform,  and  benzene.  The  salts  are  but 
slightly  soluble,  except  the  sulphate  :  this  latter — 

GjoH.^NO,,  H2S04  +  aq. 

crystallises  in  bi-refracting  colourless  tables  or  groups  of 
needles.  The  solution  of  the  sulphate  oxidises  readily,  when 
exposed  to  the  air,  to  berberine  sulphate.  The  methiodidc 
melts  at  228° — 232°  C,  and  with  silver  oxide  yields  a 
quaternaiy  base  giving  the  chloroplatinate — 

(C20H21XO4.CH3Cl)2PtCl4 

Canadine  contains  two  oxy -methyl  groups  ;  is  converted 
by  iodine  into  berberine  hydriodide  according  to  the 
equation  C20H21NO4  +  2I2  =  C^H^NO.,,  HI  +  3HI,  and 
is  therefore  tetrahjdroberberine. —  L.  T.  T. 
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Manufacture  of  certain  Bodies  suitable  as  Remedies. 
A.  Zimmermann,  London.  From  The  Chemische  Fabrik 
auf  Actien  (vormals  E.  Schering),  Berlin.  Eng.  Pat 
€033,  March  22,  1894. 

The    following    new    remedial    products    are    claimed,    as 
described  below  :  — 

1.  Piperazine  tartrate. 

2.  Tetra-ethyl  ammonium  tartrate. 

3.  Piperazine-tetra-ethyl  ammonium  tartrate. 

4.  Piperazine  citrate. 

5.  „  salicylate. 

€.  Tetra-ethyl  ammonium  citrate. 

7.  Piperazine  sodium  tartrate. 

8.  „  potassium    „ 

9.  „  lithium         „ 

10.  Tetra-ethyl-ammonium  sodium  tartrate. 

11.  „  „  potassium  „ 

12.  „  „  lithium        „ 

13.  „  „  carbonate. 

14.  „  „  acetate. 

15.  Piperazine  lactate. 

16.  Tetra-ethyl  ammonium  lactate. 

17.  Ethenylethylece-diamine  citrate. 

18.  „  „  salicylate. 

Farther  claims  are  the  following  : — 

The  manufacture  of  the  carbonic  acid  salts  of  organic 
bases  such  as  tetra-ethyl-ammonium,  tetra-ethylene  dia- 
mine, and  hexa-ethjlene  diammonium  hydroxide  by  the 
action  of  carbonic  acid  upon  these  bases. 

The  manufacture  of  organic  acid  salts  of  the  bases 
referred  to  by  the  action  upon  the  latter  of  such  organic 
acids  as  those  figuring  in  the  salts  given  in  the  list  quoted 
above. — J.  S. 


An  Improved  Manufacture  of  Musk-like  Substances. 
W.  Mallmann,  Roermond,  Holland.  Eng.  Pat.  417, 
January  7,  1895. 

Tbis  invention  has  reference  to  the  preparation  of  musk- 
like substances  prepared  by  nitrating  ketones,  such  as  may 
be  obtained  from  butyl  toluene,  boiling  point  18t>°  C,  or 
butyl  xylene,  boiling  point  200°  C,  and  from  the  chlorides 
of  the  fatty  acid  series,  according  to  the  method  of  I'riedel 
and  Crafts. 

Dimethyl-botyl-acetophenone,  e.g.,  is  nitrated  as  follows  : 
— One  part  of  the  ketone  is  introduced  into  10  parts  of 
ice-cold  fuming  nitric  acid,  sp.  gr.  1  "525,  and  the  nitrating 
1M'<  is  then  poured  on  ice.  The  nitro-product  is  separated, 
washed  with  water,  thereafter  with  soda  solution,  and  then 
re-crystallised  from  alcohol. — J.  8. 


The  Manufacture  and  Production  of  Mono-  and  Di- 
Phenetidtn  Citric  Acids.  J.  V.  Johnson,  London. 
From  P.  von  Heyden-Naehfolger,  Dresden,  Germany. 
Eng.  Pat.  1254,  January  18,  1895. 

This  patent  relate!  to  the  manufacture  and  production  of 
two  new  chemical  compounds,  mono-  and  di-phenetidine 
citric  acids.  12  parts  of  citric  acid  ace  heated  with  27*5 
parts  of  para-ami'lo-plnnetol  for  some  hours  at  lOOP — 
200  C.  The  product  is  dissolved  in  soda  solution,  filtered, 
and  the  mono-phenetidine  citric  acid  precipitated  by  the 
addition  of  hydrochloric  acid.  It  is  purified  by  crystallising 
from  chloroform  or  water.  In  a  similar  way,  the  di-phene 
tidine  citric  acid  is  obtained  by  doubling  the  quantity  of 
para-amidO'phenetoL  An  equivalent  amount  of  tin-  ether 
or  chloride  of  citric  acid  may  be  employed  instead  of  tin- 
citric  acid  it-eii,  sad  the  separation  of  water  mas  be  effected 
by    the    addition    of   dehydrating    agents    instead    of    by 

ting.       It    is  stated   that    the    mono-    and   di-phenetidme 

citric  acid-    and  their    salts   are  medicinal    substances  acting 

rgerically  pHants,  whiNt  (as  is  alleged)  being 

from  the  objection  of  producing  secondary  symptom 

—J.  s. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Development  of  the  Latent  Image  in  Photography  by 
Alkaline  Peroxides.  G.  A.  Le  Boy.  Comptea  rend. 
119,  S57. 

Solutions  of  alkaline  peroxides,  or  of  hydrogen  peroxide 
rendered  strongly  alkaline,  may  he  used  as  developers  with 
gelatin-bromide  or  gelatin-chloride  plates. 

They  are,  however,  less  active  than  the  ordinary  deve- 
lopers, so  that  the  time  of  exposure  must  be  increased  when 
they  are  used.  The  image,  too,  diminishes  considerably  in 
intensity  during  the  fixing  process. — J.  T.  I). 
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The  Reduction  of  Aromatic  Nitrocompounds  in  a  Neutral 
Solution  and  the  Formation  of  Aromatic  Hydroxylamines 
serving  as  Photographic  Developers.  Lumiere  Pros, 
and  A.  Seyewetz.  Bull.  Soc.  Chim.  1894,  11  1038— 
1045. 

Seductions  with  iron,  zinc,  and  tin,  are  generally  carried 
out  in  acid  or  alkaline  solutions  and  rarely  in  neutral  ones. 
The  great  advantage  however,  of  employing  a  neutral  solu- 
tion is  the  fact  that  the  reduction  product  can  be  directly 
separated  from  the  reducing  agent,  which  in  other  cases  is 
sometimes  a  tedious  operation.  On  the  other  hand,  reduc- 
tion in  a  neutral  liquid  is  frequently  of  long  duration  and 
incomplete.  This  method  is,  however,  employed  on  a  large 
scale  and  good  yields  obtained.  An  example  of  this  is  the 
production  of  aniline  from  nitrobenzene,  which  is  carried 
out  by  means  of  a  large  quantity  of  iron  and  a  very  small 
quantity  of  hydrochloric  acid.  The  authors  cite  Wold's 
explanation  (this  Journal,  1894,  1188)  of  this  reaction,  and 
have  applied  the  method  to  nitraniines  and  nitrohydroxy- 
compouuds  in  order  to  obtain  diamines  and  amidophenols, 
but  have  only  obtained  small  yields  of  impure  pro- 
ducts. Bamberger  (Ber.  27,  1347  and  1548)  and  Wohl 
(Ber.  27,  1433)  have  shown  that  in  the  formation  of 
aniline,  £-phenylhydroxylamine  is  an  intermediate  com- 
pound, and  they  have  obtained  good  yields  of  this  product 
by  reducing  nitrobenzene  with  zinc  dust  in  presence  of  a 
small  quantity  of  chloride  of  zinc,  calcium,  or  magnesium. 
By  applying  this  method  to  nitramincs  and  nitrohydroxy 
compounds  with  a  view  of  obtaining  the  corresponding 
hydroxylamines,  the  authors  of  the  present  paper  have 
found  that  in  all  r;ws  the  reduction  has  been  complete, 
resulting  in  the  formation  of  diamine  and  amidophenol. 
The  products  are,  however,  very  pure,  and  an  almost  theo- 
retical yield  is  obtained.  With  homologues  of  nitrobenzene, 
the  method  yields  the  corresponding  hydroxvlamine.  For 
instance,  a  mixture  of  30  grras.  of  ;>-nitrotolueue,  200  c.c. 
of  water,  350  c.c.  of  alcohol,  and  12  grins,  of  dry  calcium 
chloride  is  heated  to  boiling.  After  removing  the  flame, 
150  grms.  of  zinc  dust  in  portions  «"  25  grins,  are  added 
in  the  course  of  half-an-hour.  The  whole  is  then  boiled 
for  about  another  half  hour,  the  liquid  decanted  from  the 
zinc  oxide,  and  the  alcohol  distilled  off.  A  yellowish  crystal- 
line mass  is  obtained,  which,  after  drying  on  a  porous  plate, 
is  washed  with  petroleum  spirit.  The  resulting  product 
p-tolyI-£-hydroxylamine    CH8.t  ,,ll ,.  MIOI!    tonus    white 

plates  melting  at  92" — 98°  C.  The  substance  dissolves  to 
the  amount  Of  1  per  cent,  in  sold,  and  5  per  cent,  in  hot 
water,  and  is  gradually  converted  in  this  solution  into 
p-azoxy-tolnene  melting  at  75  C.  The  same  reaction  takes 
place  when  the  substance  is  heated  to  115° — 120°  C.  The 
hydrochloride  forms  white  needles  sparingly  soluble  in 
r.  On  boiling  with  mineral  acids,  il  is  converted  info 
amidocresol,  and  gives  with  sodium  nitrite  a  uitroso  com- 
pound melting  at  57  — 58  C.  It  also  combines  with 
benzaldehyde  and  formaldehyde.  Orthonitrotoluene  forms 
an  oily  bydroxylamine,  o-nitro-p 'Xylene  [(CHs)j  NOj  ™ 
1:4:2]  gives  a  hydroxylamine  melting  at  88° —  89°  0. 
Tolylhydroxylamine  and  its  homologues  are  photographic, 
developers.    The  same  method  of  reduction  lias  been  applied 
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to  o-nitronaphthalene,  l>ut,  although  a  solution  i-  obtained 
which  reduce!  Fehling's  solution  in  the  cold,  the  reaction 
cannot  be  stopped  at  the  formation  of  the  hydroxylamine, 
and  a-naphthylamine  is  1 1»* ■  only  product  which  could  be 
isolated. — T.  A.  L. 


The  Relictions  causal  by  the  Decomposition  of  Sodium 
Thiosulphate  in  Fixing  Photographic  Images.  Beye- 
wetz  and  Chicandard.  Hull.  Soc.  Chim.  1895,  13  [1], 
11. 

Tin:  authors  have  investigated  some  of  the  decompositions 
of  "  hypo,''  to  which  are  due  the  alterations  which  gradually 
occur  in  photographic  plates  and  in  combined  fixing  and 
toning  solutions  for  sensitised  papers.  They  confine  them- 
selves in  this  paper  to  the  action  on  sodium  thiosulphate 
when  preseut  in  large  excess,  of  acids  and  of  alum. 

When  acids  act  on  excess  of  the  thiosulphate,  sulphur, 
hydrogen  sulphide,  sulphurous  acid,  and  sodium  sulphate 
are  found.  The  author's  explanation  of  the  actions  is,  that 
acid  sodium  thiosulphate  is  first  formed — 

2Na.:S203  +  2HR  =  2NaR  +  2NaHS203, 

(where  K  is  a  monad  acid  radical),  which  then  breaks  up — 

2NaIIS203  =  Na2S04  +  S02  +  H2S  +  S. 

The  secondary  actions  of  the  sulphur  dioxide  (or  sulphurous 
acid)  and  the  hydrogen  sulphide,  so  formed,  on  thiosulphate 
and  on  each  other  were  next  examined.  That  of  sulphurous 
acid  on  excess  of  sodium  thiosulphate,  was  found  to  be 
exactly  like  that  of  any  other  acid  ;  that  of  hydrogen  sul- 
phide on  thiosulphate,  is  slowly  to  form  acid  sodium 
sulphite,  sodium  hvdrosulphide,  and  sulphur — 

NajSaOj  +  H2S  =  NaIISO:i  +  NallS  +  S; 

whilst  the  mutual  action  of  sulphurous  acid  and  hydrogen 
suiphide,  yields  sulphur,  water,  and  pentathiouic  acid,  the 
latter  then  actiDg  on  excess  of  thiosulphate  like  any  other 
acid.  These  secondary  actions  take  place  but  slowly,  so 
that  it  is  several  days  before  sulphur  ceases  to  deposit. 

Aluminium  sulphate  acting  in  the  cold  on  excess  of 
sodium  thiosulphate  first  furnishes  aluminium  thiosulphate — 

3Na2S203  +  A12.(S04)3  =  A12(S203)3  +  3Na,S04, 
which  slowly  acts   on  the  water,  giving  hydrogen   sulphide 
and  regenerating  aluminium  sulphate — 

A12(S,03)3  +  3H20  =  A12(S04)3  +  3H2S. 
The  hydrogen  sulphide  acts  on  the  thiosulphate  as  above, 
whilst  the  aluminium  sulphate  would,  by  its  continuous  re- 
generation, eventually  decompose  the  whole  excess  of  thio- 
sulphate were  it  not  that  the  acid  sodium  sulphite  formed 
by  the  hydrogen  sulphide,  decomposes  it,  with  formation  of 
sodium  sulphate  and  acid  aluminium  sulphite,  neither  of 
which  acts  on  the  thiosulphate,  so  that  a  limit  is  eventually 
reached  beyond  which  the  decomposition  does  not  proceed. 
The  amount  of  acid  sodium  sulphite  needed  to  prevent  all 
action  of  alum  on  sodium  thiosulphate,  varies  with  the  pro- 
portions of  the  two  latter,  being,  for  a  mixture  of  20  grms. 
of  "  hypo  "  and  1  grm.  of  alum  one-fifth,  and  for  a  mixture 
of  20  grms.  of  "  hypo  "  and  80  grms.  of  alum,  one-hundredth 
of  the  weight  of  the  alum. — J.  T.  D. 
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A  Process  for  the  Reproduction  of  Objects,  either  in  Relief 
or  in  Intaglio,  iciih  the  Aid  of  Photograph/.  M.  Kusso 
and  G.  B.  Zanardo,  Home.  Eug.  Pat.  3121,  February  13, 
1894. 

A  negative  of  the  object  to  be  reproduced  is  first  obtained  ; 
this  should  be  strongly  developed,  but  without  having  its 
transparency  impaired.  From  it  a  transparent  positive  is 
made  of  approximately  the  same  density.  The  sensitive 
plate  to  be  used,  is  made  by  filming  a  ground-glass  plate 
with  bichromated  gelatin,  and  upon  this  laying  a  sheet  of 
non-sensitised  gelatin  about  5  mm.  thick,  and  then  again 
coating  the  surface  of  this  with  the  bichromated  gelatin. 
This  specially-prepared  plate  is  exposed  under  the  negative 


and  positive,  which  are  superimposed  in  such  a  way  that 
the  detail-  are  slightly  out  of  register,  the  object  being  to 
produce  a  relief  effect,  eliminating  the  difference  in  colour 
of  the  various  parts  of  the  object  to  be  reproduced.  The 
exposure  required  is  three  to  four  hours  in  sunlight.  After 
exposure,  the  plate  is  developed  by  washing  in  water  until 
the  desired  relief  is  obtained,  after  which  it  is  immersed  in 
a  .")  pet  cent,  solution  of  sulphate  of  iron  for  several  hours, 
being  then  ready  for  use  to  produce  the  mould  from  which 
reliefs  may  be  produced  by  electrotyping,  &c. — J.  C.  C. 


Improvements  in  the  Manufacture  of  Photographic 
Printing  I'lales.  A.  Zimmermann,  London.  From 
The  Chemische  Fabrik  auf  Actien  vormals  B.  Schering, 
Berlin,  Germany.     Eug.  Pat.  427G,  February  28,  1894. 

In  Eng.  Pat.  203G  (this  Journal,  1895,  65)  a  process  is 
described  for  rendering  gelatin  insoluble,  by  treatment  with 
formic  aldehyde  ;  as,  however,  this  substance  and  its 
sulphite  are  not  sensitive  to  light,  the  object  of  this 
invention  is  to  obviate  this  difficulty.  Thus,  plates  coated 
with  formalin  gelatin,  are  previously  treated  with  an  aqueous 
solution  of  some  substance  capable  of  evolving  oxygen  under 
the  influence  of  light — ferric  chloride  for  example, — and 
exposed  under  a  negative.  The  light  acting  upon  the  ferric 
chloride  develops  oxygen,  which  oxidises  the  formic 
aldehyde  to  formic  acid,  thereby  making  the  insoluble  film 
soluble  in  those  parts  where  the  light  has  been  transmitted, 
thus  giving  a  diapositive  from  a  positive,  after  development 
by  washing.  As  the  sulphite  does  not  act  as  a  hardener, 
gelatin  treated  with  it  is  soluble  ;  if,  however  ferric  chloride 
or  other  similar  substance  be  present,  the  sulphite  is 
oxidised  and  the  formic  aldehyde  liberated,  where  acted 
upon  by  light,  also  the  gelatin  is  hardened  in  those  parts. 
By  this  method,  a  positive  can  be  obtained  from  a  negative 
in  contra-distinction  to  the  first  method  described. 

—J.  C.  C. 


XXII —EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  or  Production  of 
Phosphorus  and  Compounds  thereof.  A.  Shearer  and 
R.  R.  Clapp,  Forest  Gate.  Eng.  Pat.  7636,  April  17, 
1894. 

Phosphorus  is  produced  by  this  process,  by  subjecting 
native  phosphate  of  alumina,  a  metallic  chloride,  and  carbon 
to  the  action  of  hydrochloric  acid  gas.  The  calcined 
phosphate  of  alumina,  together  with  the  chloride  and  carbon, 
are  ground  to  a  fine  powder,  and  heated  in  a  suitable  retort 
provided  with  an  opening  for  the  hydrochloric  acid  gas,  and 
an  outlet,  for  the  vapours.  The  reaction  may  be  regarded 
as  proceeding  in  two  stages,  the  first  requiring  about  10 
hours  at  a  full  red  heat,  and  may  be  represented  thus  :  — 

AljOaPjOs  +  4XaCl  +  6HC1  +  3C  = 

(Al2Cl64KaCl)  +  6H  +  3CO  +  P203. 

The  mass  is  then  raised  to  a  white  heat,  when  phosphorus 
aud  carbonic  oxide  are  produced  according  to  the  following 
reaction  :  P2Os  +  5C  =  P2  +  500.  This  latter  reaction 
requires  about  30  hours,  varying  according  to  the  amount 
of  phosphorus  present. — S.  P.  E. 


Preparation   of  Ammonium    Chromates  and  of  Explosive 

Compounds.     V.  J.    Feeny.      Communicated  from   the 

United   States    Smokeless  Powder   Co.,    San   Francisco. 

Eng.  Pat.  19,684,  October  16,  1594. 

A  solution  of  potassium  chromate  or  bichromate  is  added 

to  a   solution   of  ammonium   picrate,  whereby  ammonium 

chromate  or  bichromate  and  potassium  picrate  are  formed ; 
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the  latter  being  insoluble  in  water,  is  precipitated  in  the 
form  of  tine  crystals,  whilst  the  solution  of  the  chromate  or 
bichromate  of  ammonia  is  evaporated  to  dryness.  For  the 
manufacture  of  explosive  compounds,  the  picrate  of 
ammonia  is  used  in  excess  of  that  required  to  produce 
potassium  picrate  ;  thus  14  parts  by  weight  of  bichromate 
are  dissolved  in  the  least  possible  quantity  of  water,  to  this 
are  added  86  parts  by  weight  of  picrate  of  ammonia,  and 
then  evaporated  to  dryness  by  hot  air.  By  this  means  12 
parts  of  bichromate  of  ammonia,  25  parts  of  picrate  of 
potassium,  and  63  parts  of  picrate  of  ammonia,  are  obtained. 
If  the  picrate  of  potassium  be  in  excess  of  that  required  for 
the  explosive,  a  portion  may  be  removed  previous  to 
evaporation. — S.  P.  E. 


XXIIL— ANALYTICAL  CHEMISTRY. 


APPARATUS,  ETC. 

Laboratory     Apparatus     for     Fractional      Distillation. 
M.  P.  Monnet.     Bull.  Soc.  Chim.  1895,  13,  108—114. 

The  rectifying  tube  of  the  apparatus  represented  in  the 
accompanying  figure,  consists  of  a  plain  glass  tube,  from 
14  ins.  to  16  ins.  in  length,  and  having  an  internal  diameter 
of  from  1£  ins.  to  If-  ins.  It  is  filled  with  granules  of  metal 
or  fragments  of  glass  or  quartz.  These  are  retained  by 
means  of  a  small  corrugated  funnel  c,  which  at  the  same 
time  allows  of  a  free  passage  of  the  vapours.  Ordinary 
lead  shot  may  advantageously  be  employed,  the  lower 
half  of  the  tube  being  charged  with  a  large,  the  upper 
with  a  smaller  size.  For  very  volatile  liquids,  the  length 
of  the  tube  may  be  increased  and  a  number  of  layers  of 
shot  of  different  size  may  be  used,  each  layer  being 
separated  from  the  successive  finer  one  by  the  introduction 
of   a   disc    of   copper   gauze.      By    this    arrangement   the 


various  -  sized   pellets  can   readily  be    kept  separate  when 
being  removed  from  the  tube. 

In  efficiency,  this  fractionating  tube  compares  favourably 
with  the  rectifying  columns  used  in  working  on  a  large 
scale.  By  a  single  slow  distillation,  the  author  succeeded 
in  obtaining  95  per  cent,  of  the  total  alcohol,  at  a  strength 
of  from  9:S"  to  95°,  from  a  mixture  of  equal  parts  of  alcohol 
and  water.  The  separation  of  mixtures  of  toluene  and 
benzene,  methyl  alcohol  and  acetone,  aniline  and  ortho- 
toluidine,  also  gave  good  results. — F.  M. 


A    Simple    Laboratory    Hydro  -Extractor.      G.    W.    A. 
Kahlbaum.     Her.  1895,  28,  391. 

Tins  is  an  extremely  simple  laboratory  apparatus  for 
separating  crystals  from  their  mother-liquor.  It  consists 
(see  figure)  of  two  test-tubes,  one  fitting  into  the  other.  The 
bottom  of  the  narrower,  which  is  also  the  shorter  one,  is 
cut  off,  and  a  piece  of  platinum  gauze  is  fused  on  to  it,  as 


in  a  Linnemann's  column.  This  narrower  tube  is  filled 
with  the  crystals  to  be  extracted,  closed  with  a  cork,  and 
fitted  into  the  wider  tube,  which  is  tied  round  with  cord. 
The  whole  apparatus  may,  for  safety,  be  fitted  into  a 
thermometer  case  and  this  fixed  in  a  net  of  cord. 

The  apparatus  is  put  into  use  by  taking  the  end  of  the 
cord  in  the  hand  and  swinging  it  rapidly  round  for  a 
short  time. 

The  apparatus  is  especially  suitable  for  extracting 
crystals  which  melt  at  a  low  temperature,  say  20°  or  under, 
and  which  air  thus  not  easy  to  separate  from  the  mother- 
liquor  by  pressing  in  Alter  paper  or  on  porous  plates. 
Becrystallised  acetophenone,  drained  for  24  bourn  in  an 
exsiccator,  gave  in  Beckmann's  apparatus  a  solidifying 
point  of  19']  1°.  Extracted  in  the  apparatus  described,  the 
solidifying  point  was  raised  to  19*46  . — II.  M. 


Apparatus   fur     "Fractional    Distillation    at    very     Low 
Pressure.    <!.  W.  A.  Kahlbaum.     Ber.  1895,28,898. 

Tim-    is  a    laboratory   apparatus    with    which    fractional 

distillation  may  In-  carried  on  al   extremely  low  pressures, 

even  under  .'!  nun.,  with  the  aid  of  a  mercury  pump. 

It  consists  of— (1)  a  fractionating  flask,  K  (Fig,  2),  of 
peculiar   shape)   lined  with  a  manometer  (al  </,  Fig.  2),  a 
thermometer,  and  a  capillary  air  inlet,  c,  o,  to  secure  quiet 
ebullition  i   (2)  an  ordinary   condenser)   ami   (:i)  a   pear 
shaped  receiver,  A,  connected  with  the  pump  at  i,  and  with 
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four  small  flasks  to  collect  the  distillate.     The  liquid  to  be       of  a  small  funnel  drawn  out  to  a  point.      In  order  to  make 
distilled  is  introduced    into  K  (Fig-  2)  through  d  by  means       tlie  connections  perfectly  air-tight,  tliey  are  all  secured  by 


mercury  lutes  (d,  a,  b,  Fig.  2,  and  c,  d,  Fig.  1).  After  a 
distillation,  and  before  opening  the  apparatus,  the  mercury 
in  the  lute-cups  should  be  removed  by  means  of  a  pipette, 
shown  in  Fig.  5. — H.  M. 


An     Improved     Rectifier   for     Fractional     Distillation. 

E.    Barillot.      Bull.    Soc.    Chim.    1894,    11— 12,     [3], 

929—931. 
The*  apparatus   (see    drawing)    consists   of    an  ordinary 
Le  Bel-Henninger  fractionator,  modified   by  the   addition 


to  its  upper  end,  of  a  horizontal  series  of  bulbs,  each  of 
which  is  connected  to  the  upright  column  by  a  separate 
over-  or  back-flow  tube.  The  lateral  bulbs  may  be 
provided  with  internal  dipping-tubes  ;  and  the  number  of 
them  employed  in  series  must  depend  on  the  number 
of  bulbs  in  the  Le  Bel  tube,  and  may  suitably  be  less  by 
two.  Experiments  with  various  mixtures  of  methyl 
alcohol  and  acetone  have  shown  the  analysing  power  of 
the  apparatus  to  be  very  considerable. — II.  T.  1'. 


Safety-Valve  for  Water  Vacuum  Pump.      Berlemont. 
Bull.  Soc.  Chim.  1895, 13    33—34. 

This  apparatus  is  intended  to  avoid  the  rushing  back  of  the 
water  into  an  exhausted  vessel  on  the  arrest  of  the  water 
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supply  at  the  pump.  The  formerly-used  valves  of  caoutchouc 
for  this  purpose  are  in  this  contrivance  replaced  by  a  glass 
valve,  whose  upper  surface  is  ground  to  fit  the  tube,  and 
■which,  on  stopping  the  water,  closes  the  apparatus  com- 
pletely. The  advantage  which  the  apparatus  presents  is 
that  the  use  of  india-rubber  is  avoided,  and  as  a  conse- 
quence it  is  much  more  lasting,  and  may  be  used  with  ether, 
benzene,  and  carbon  bisulphide,  which  would  destroy  india- 
rubber. 

The  annexed  figure  will  illustrate  the  construction  of  the 
apparatus  : — A  is  joined  to  the  pump,  B1  to  the  vessel  to  be 
exhausted,  and  B  may  he  attached  to  a  second  vessel  or  to 
a  manometer.  The  hollow  bulb,  sealed  at  either  end,  inside 
the  lower  compartment  of  the  apparatus,  and  serving  as  a 
valve,  is  so  arranged  that  when  the  water  enters  below  it, 
it  floats,  and  by  rising  and  fitting  as  a  plug  into  the  opening 
above,  it  prevents  the  further  progress  of  the  water. — H.  I. 


INORGAISIC  CHEMISTRY.— QUALITATIVE. 

Sulphides  of  Nickel  and  Cobalt.     A.  Villiers.     Bull.  Soc. 
Chim.  1895, 13   [4],  165—169. 

"When-  a  solution  of  caustic  soda  which  has  been  saturated 
with  sulphuretted  hydrogen  is  added  quickly  to  one  contain- 
ing a  nickel  salt,  much  of  the  nickel  sulphide  remains 
dissolved,  but  if  the  addition  be  made  gradually,  nearly 
the  whole  of  the  sulphide  will  be  precipitated.  This 
supports  the  author's  view  that  nickel  sulphide  exists 
in  a  soluble  modification  at  the  moment  of  its  formation, 
and  becomes  insoluble  if  time  be  allowed  for  it  to  undergo 
condensation.  A  slight  excess  of  acid  will  completely 
precipitate  nickel  sulphide  from  its  solution  in  alkalis. 

Cobalt  sulphide  will  only  dissolve  in  alkaline  sulphides 
which  contain  a  large  excess  of  sulphur,  and  then  only  to  a 
slight  extent.  It  may  be  concluded  either  that  cobalt 
sulphide  does  not  exist  in  a  soluble  modification,  or  that 
this  form  of  it  is  so  transient,  that  the  alkali  fails  to  retain  it 
in  solution. — A.  G.  B. 


Qualitative  Separation  of  Nickel  from  Cobalt.     A.  Villiers. 
Bull.  Soc.  Chim.  1895, 13,  [4],  170  —  171. 

The  author  applies  the  facts  detailed  in  the  preceding 
abstract  to  the  separation  of  cobalt  from  nickel.  The 
sulphides  precipitated  in  the  usual  course  of  analysis  by 
ammonium  sulphide,  are  boiled  with  dilute  hydrochloric  acid, 
and  the  residual  black  sulphides  dissolved  in  aqua  regia ; 
the  solution  is  evaporated  to  expel  the  bulk  of  the  acid, 
tartaric  acid  is  added,  and  this  is  followed  by  a  large  excess 
of  cau-t'c  soda  (potash  will  not  serve  V  The  liquid  is  next 
saturated  with  sulphuretted  hydrogen  and  filtered  imme- 
diately ;  the  presence  of  a  notable  proportion  of  nickel  will 
he  detected  by  the  black  colour  of  the  filtrate,  which  will 
only  be  brown  if  the  nickel  be  present  in  traces.     A  colour- 

I  filtrate  proves  with  certainty  the  absence  of  nickel,  but 
if  the  original  liquid  contain  only  a  small  quantity  of  cobalt 
and  is  dilute,  the  filtrate  may  be  coloured  by  cobalt  sulphide  ; 
the  addition  of  a  large  excess  of  sola  will,  however,  obviate 
the  chance  of  error  from  this  cause. 

A     .nail  proportion  of  nickel  sulphide,  dependent  on  the 

concentration   of   the  liquid,  remains  behind  with  the  cobalt, 

and  contrariwise,  a  small  proportion  of  cobalt  sulphide  will 

into  solution  if  a  large  excess  of  nickel   be   present. 

Ammonium  salts  interfere  with  tbe  reaction.    The  behaviour 

of  nickel  suits  in  arnmoniacal  solution,  with  ammonium 
sulphide  containing  sulphur,  is  already  well  known  ;  the 
author  refers  to  it  as  a  means  for  detecting  nickel. — A.(j.  B. 


Ifetectu/n  o)   Trace*  <>J  Copper  bu  the  Action  of  Hydro- 
broom    Acid  on  Copper  Satin.    G.  Denig&s.     Hull.  Soc. 
m    1894,  11,  1024—1027. 

Tiik  author  givei  details  of  a  method  be  described  In  ihhk 
Ctin-   Journal,  1889,  490), for  detecting  traces  of  copper, 

and  he  also  replies  to   Sabatier  (Mull.  Soc    Chim.  1894,688; 

lournal,  1894,1093)  who  l,  ed  the  method  and 

:    orthopbosphoric    acid     for    the    sulphuric    acid 


originally  employed.  The  method  now  employed  is  as 
follows  :  —  A  solution  of  25  grins,  of  potassium  bromide  in 
50  c.c.  of  water  is  cooled  to  15°  C,  and  to  this  solution  are 
added  drop  by  drop,  25  C.C  of  pure  sulphuric  acid.  After 
cooling,  the  clear  solution  (which  is  colourless  in  the 
absence  of  bromatc)  is  decanted  or  filtered  off.  If  a  solid 
or  liquid  containing  copper  he  added  to  this  solution  a 
purple  red  colour  is  produced.  The  test  succeeds  even  in 
presence  of  cobalt  and  nickel.  The  reagent  can  be  kept 
some  time,  and  in  the  event  of  its  turning  yellow  the  addi- 
tion of  a  trace  of  sodium  bisulphite  will  decolourise  it. 

— T.  A.  L. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Estimation  of  Boron.     H.  Moissan.     Bull.  Soc.  Chim. 
1894, 11  [18  —  19],  955—958. 

The  author  makes  use  of  Gooch's  method,  slightly  modified 
so  as  to  render  it  more  rapid  and  accurate.  The  apparatus 
— shown  in  the  drawing — is  employed,  consisting  of  a  small 
long-necked   distilling  flask  A,  fitted  with  a  tap-funnel  C 


ground  in,  the  tube  of  which  reaches  nearly  to  the  bottom  of 
the  flask.  The  flask  is  connected  to  a  spiral  condenser  and  a 
receiver  G,  standing  in  a  dish  of  cold  water  M.  A  set  of 
bulbs,  H,  containing  dilute  ammonia  is  joined  to  the  receiver, 
and  serves  to  retain  small  amounts  of  methyl  borate  that 
volatilise  over. 

Process. — The  boron,  prior  to  separation,  must  he  con- 
verted into  boric  acid,  and  this  may  usually  he  effected  by 
heating  the  substance  under  examination  with  nitric  acid 
in  a  sealed  tube.  The  boric  acid  or  borate  is  then  trans- 
ferred to  the  distilling  flask,  using  as  little  liquid  as  possible, 
1  c.c.  of  nitric  acid  added,  and  distilled  to  dryness.  10  c.c. 
of  methyl  alcohol  are  ne\t  added  mid  distilled  off  com- 
pletely, the  operation  being  repeated  four  times,  l  c.c.  of 
nitric  acid  and  1  c.c.  of  water  are  again  added,  distilled  off, 
and  the  treatment  with  methyl  alcohol  repeated  (three  or 
more  times)  until  all  the  boric  acid  has  been  driven  over. 
This  point  may  be  recognised  by  inflaming  a  drop  of  the 
final  distillate,  collected  on  filter  paper.  No  trace  of  green 
coloration  should  be  visible  in  the  flame.  The  main  distil- 
late and  contents  of  the  bulbs  are  Subsequently  transferred 
to  a  platinum  dish,  containing  an  excess  of  lime  (8 — 10 
grins,  to  0*5  grin,  of  boric  acid),  and  of  known  weight,  tho 
temperature   being,  if   necessary,   kept  low  by   placing   the 
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disli  ill  ice  water.  Alter  about  IS  minutes,  the  liquid  is 
cautiously  evaporated  al  a  temperature  below  that  of  boiling 
methyl  alcohol     This  is  an  operation  requiring  much  time 

and  attention.  The  temperat ure  is  then  gradually  raised 
until  the  mass  is  completely  dried,  and  the  dish  finally 
heated  over  the  blow-pipe  until  constant  in  weight.  The 
increase  of  weight  represents  boric  anhydride. 

The  lime  employed  must  he  prepared  when  required,  by 
strongly  beating  until  constant  in  weight,  a  suitable  amount 
of  basic  calcium  nitrate.  The  latter  is  obtained  by  partially 
decomposing  calcium  nitrate  by  heat.  In  the  basic  state, 
the  salt  may  be  conveniently  stored.  Four  test  analyses 
made  with  boric  anhydride  yielded  very  concordant  results, 
the  average  amount  recovered  being  about  99"  7  per  cent. 

— H.  T.  P. 


Volumetric  Estimation  of  Salts  of  Zinc.     L.  Bartbe. 
Bull.  Soc.  Chim.  1895, 14  [2],  82—85. 

When  a  dilute  solution  of  a  zinc  sulphate  is  titrated  with 
caustic  potash  until  the  liquid  is  neutral  to  phenol  phthalein 
a  precipitate  is  formed,  which  lias  constantly  the  composi- 
tion (ZnO)4ZnS04.  A  similar  compound  is  also  obtained 
with  the  nitrate  and  acetate,  but  not  with  the  chloride. 
The  quantity  of  zinc  can  readily  be  obtained  by  multiplying 

the  c.c.  of  KOII  (")  required,  by  the  factor     '"''   — ,  where 

32  "5  i9  the  equivalent  of  zinc.  In  practice,  in  order  to 
analyse  a  ziDC  salt  (sulphate  or  nitrate),  one-thousandth  of 
its  equivalent  is  dissolved  in  100  c.c.  distilled  water,  or  a 
1  per  cent,  solution  may  be  employed.  In  10  c.c.  of  this 
liquid,  diluted  to  approximately  100  c.c.,  and  the  excess  of 
acid  is  determined  by  means  of  rose  bengal.  In  a  second 
similar  sample  the  amount  of  KOH  required  for  neutralisa- 
tion (with  phthalein  as  indicator)  is  obtained.  After  sub- 
tracting the  amount  required  in  the  first  from  that  in  the 
second,  the  quantity  of  zinc  can  readily  be  calculated. 
Incidentally  the  author  has  found  that  the  precipitate  pro- 
duced by  KUH,  when  added  to  a  zinc  solution  in  quantity 
insufficient  for  complete  neutralisation  to  phenol  phthalein, 
is  not  the  above,  but  has  rather  the  composition 
(ZnO)3ZnSO.j,  a  salt  previously  obtained  by  other  methods 
by  Kane  aud  Schindler,  this  by  the  further  addition  of 
alkali  is  changed  into  the  former  compound. — H.  I. 


Estimation  of  Phosphorus  in    Iron   and   Steel,   Sfc.     P. 
Benazet.     Bull.  Soc.  Chim.  1894,  11,  [22],  1083—1091. 

The  author  has  carried  out  a  very  large  number  of  analyses 
in  order  to  compare  the  results  obtained  by  means  of  the 
various  methods  now  chiefly  used  for  estimating  the  amount 
of  phosphorus  in  the  phosphomolybdate  precipitate,  (1.) 
Direct  weighing  of  the  precipitate  dried  at  100°  on  a  tared 
filter.  The  precipitate  is  washed  with  cold  water  containing 
1  per  cent,  of  nitric  acid  and  dried  at  100°  till  the  point  of 
the  filter  begins  to  turn  blue.  The  precipitate  then  contains 
1  •  63  per  cent,  of  phosphorus.  (2.)  Calcination  at  400° — 
500°.  For  this  method,  Meinecke  gives  the  factor  as 
1-764  per  cent.  In  200 — 300  analyses  made  by  the  author, 
the  calcined  precipitate  contained  from  1  •  78 — 1-81  per 
cent.  He  therefore  recommends  I- 80  as  the  best  factor 
which  gives  very  satisfactory  results,  though  when  the 
quantity  of  phosphorus  is  large  (above  0*1  per  cent.),  this 
factor  may  give  results  which  are  a  shade  too  high.  Care 
must  be  taken  not  to  allow  the  temperature  to  become  too 
hi^h.  (3.)  Colorimetric  estimation  by  solution  of  the  phos- 
phomolybdate in  stannous  chloride.  The  solvent  solution 
consists  of  stannous  chloride,  12  grms.  dissolved  in  80  cc. 
of  hydrochloric  acid  and  made  up  to  1  litre.  The  process 
is  unsatisfactory  for  percentages  above  0-025,  as  the 
blue  colour  then  becomes  too  intense.  The  colour  is  not 
very  persistent,  which  also  makes  the  test  troublesome. 
(4.)  Volumetric  estimation  :  Reduction  of  the  precipitate 
with  zinc  and  re-oxidation  with  potassium  permanganate. 
The  precipitate  is  dissolved  in  the  least  possible  quantity  of 
weak  ammonia,  excess  of  sulphuric  acid  added,  then 
8 — io  grms.  of  pure  zinc,  and  the  whole  boiled.     The  liquid 


becomes  brown  and  then  pure  green.  The  latter  colour 
shows  the  completion  of  the  reaction,  but  the  boiling  should 
be  continued  for  about  five  minutes  longer.  It  is  best 
always  to  boil  for  half-an-hour.  The  solution  is  decanted 
from  the  zinc,  and  re-oxidised  by  a  permanganate  solution 
containing  1  -8  grms.  of  K._,.Mn2()H  in  a  litre  of  water.  A-  a 
result  of  a  large  number  of  tests,  the  authors  confirm  Blair's 
contention  that  the  reduction  of  the  MoO:,  is  to  Mo,,/),,,  and 
not  to  MojOj.  In  standardising  the  permanganate  solution 
by  means  of  iron,  100  mgrrns.  of  iron  are  therefore  equal  to 
1  •028  mgrms.  of  P. 

The   results  of  all  four  methods  are  satisfactory,  but   on 
the  whole,  (2)  is  probably  the  most  generally  useful. 

— L.  T.  T. 


Chromates  of  Iron.     C.  Lepierre.     Bull.  Soc.  Chim.  1894, 

1 1 1  :>. 

See  under  XIII.,  page  372. 


ORGANIC  CHEMISTRY.— QUALIT A TI VE. 

The  Bleaching  Powder  Test  for  Aniline.     R.  Nietzki. 
Ber.  27,  3263—3264. 

Axilixe  from  various  sources  gives  the  well  known  colour 
reaction,  but  an  excess  of  bleaching  powder  is  necessary  in 
order  that  the  test  may  succeed  properly,  which  Ilantzsch 
and  Freese  appear  to  have  overlooked.  In  testing  for 
aniline  salts  in  solution,  the  acid  must  have  been  previously 
neutralised  by  caustic  alkali.  An  excess  of  the  latter  is 
not  prejudicial,  whereas  sodium  carbonate  interferes  with 
the  delicacy  of  the  reaction.     (See  page  398.) — T.  A.  L. 


Tests  for  Vegetable  Waxes.     Bayerisches  Ind.  und 
Gewerbebl.  25,  21. 

The  following  analytical  method  is  given  for  the  distinction 
and  identification  of  the  various  kinds  of  vegetable  wax  : — 
One  part  of  the  sample  to  be  tested,  is  dissolved  by  the 
aid   of   heat,  in    10  parts  of  chloroform.     The  solution  is 
cooled  by  immersion  in  cold  water. 

I.  The  chloroform  solution  remains  clear  after  cooling. 
(/I.)  The  wax  is  completely  soluble  in  ether. 

(a.)  An  alcoholic  solution  of  ferric  chloride  pro- 
duces a  precipitate  in  the  alcoholic  wax  solution 
which    remains   insoluble   on   boiling  :    wax   of 
Myrica  quercifolia. 
(6.)  The  alcoholic  solution  is  turned  black  by  the 
addition   of   ferric    chloride :  wax  of   unknown 
species  of  Myrica. 
(c.)  The    alcoholic    solution   assumes  a  brownish 
colour  on  addition  of  ferric  chloride,  no  precipi- 
tate  being   formed :  wax   of   Myrica  cerifera, 
Orizaba  wax. 
(/?.)  The  wax  is  but  partly  soluble  in  ether.     A  small 
piece   of    the  wax    is   saponified    by   boiling  with 
!  0  times  its  weight  of  an   alcoholic   potash  solution. 
The  alcoholic  soap  solution  is  boiled  with  100  parts 
of  water. 

(«.)  Complete  solution  takes  place  :    Japan  wa.r. 
(6.)  The  soap  is  only  partially  soluble  :    African 
beeswax:. 

II.  The  chloroform  solution  becomes  turbid  on  cooling. 
(yl.)  An  alcoholic   solution  of  lead  acetate,  added  to 

an  alcoholic  solution  of  the  wax  produces  a  turbidity 
after  5  minutes  standing  :    ica.rjrom  stick-lac. 
(Z?.)  The  mixture  of  the  alcoholic  solutions  remains 
clear. 

(a.)  The  ethereal  solution  of  the  wax  mixed  with 
its  own  volume  of  alcohol,  turns  turbid  :    Car- 
nauba  wax. 
(o.)  The  ethereal  solution  remains  clear  :   Bahia 
wax. — F.  M. 
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Reactions  of  Chelidonine  with  Phenolt  in  Sulphuric  Acid 

Solution.  Battandier.  Comptes  rend.  120,  270-  -271. 
When  a  few  particles  of  chelidonine  are  sprinkled  on  to 
asolutionof  phenol  in  sulphuric  acid,  a  colour  reaction  is 
obtained  according  to  the  phenol  employed.  The  carmine 
rtion  with  guaiacol  is  the  most  characteristic  of  h 
number  of  other  phenols  mentioned  in  the  paper.  Chelido- 
nine itself  in  sulphuric  aeid  solution,  gives  a  green  coloration 
with  a  trace  of  nitric  acid,  with  potassium  cblorate  solution, 
or  with  an  arseniate. — T.  A.  L. 


Contributions  to  the  Chemistry  of  Lignite  Tar.  V.  Heuslei . 
Ber.  28,  488.  Detection  of  Naphthenes  ;  of  Thiophen  ; 
of  Acetone  and  its  Homologues,  and  of  the  Ethylene 
Hydrocarbons. 

See  under  III.,  page  357. 


Constitution  of  Carulein.     M.  Prud'homme. 

Chim.  1894,  1136. 

See  under  IV.,  page  359. 


Hull.  Soc. 
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The  Presence  of  Sulphur  in  Aniline  and  Para-amidophenol 

a?id   the   Bleaching   Powder    Test.      A.    Hantzsch    and 

II.  Freese.  Hex.  27,  2966—2968. 
The  authors  retract  their  previous  statement  (this  Journal, 
1894,  1189)  with  regard  to  the  bleaching  powder  test  for 
aniline,  and  find  that  aniline  from  several  different  sources 
and  of  undoubted  purity  does  give  the  violet  coloration, 
and  that  this  is  not  dependent  upon  the  presence  of 
thiophen  compounds  is  shown  by  the  fact  that  amido, 
nitro,  and  dinitro-thiophen  do  not.  These  sulphur  com- 
pounds, however,  probably  take  some  part  in  the  browning 
of  aniline,  as  the  authors,  by  distilling  an  aniline  free  from 
sulphur,  obtained  a  distillate  which  remained  colourless  for 
several  weeks.  For  purifying  aniline  and  estimating  the 
sulphur  it  contains  by  means  of  acetone,  it  is  boiled  for 
10  hours  with  10  per  cent,  of  acetone,  dilute  hydrochloric 
acid  added  until  acid  to  congo  paper,  and  the  solution  then 
extracted  with  ether  until  a  colourless  extract  is  obtained. 
After  evaporating  off  the  ether,  the  residue  contains  the 
sulphur  compounds  in  which  the  sulphur  is  determined  by 
the  Carius  method.     See  page  390.— T.  A.  L. 


boiling  with  a  concentrated  solution  of  the  peroxide,  the 
sulphur  and  chlorine  in  organic  substances  are  converted 
into  -odium  -ulphate  and  chloride  respectively.  The 
method  is  applicable  in  the  ca-e  of  sulphonic  acids, 
mercaptans,  and  especially  to  the  simultaneous  determina- 
tion of  platinum  and  chlorine  in  insoluble  platinum  salts  of 
the  quinoline  series. — J.  S. 


Soluble  Cresol  Compounds.     C.   Englet   and   E.   Dieckhoff. 
Arch.  d.  Pharm.  232,  351. 

The  authors  describe  a  method  of  analysing  various 
commercial  cresol  product-  (sapocarbol,  lysol,  solveol, 
solutol,  tricresol,  &c.).  The  substance  mixed  with  salt  is 
di-tilled  with  steam.  The  distillate  contains  the  free 
cresol s  phenols,  and  the  neutral  bodies  and  bases  (naphtha- 
lene, pyridine,  &c.)  These  are  separated  by  saturation 
with  soda  and  subsequent  extraction  with  ether  or  by  steam 
distillation.  The  residue  from  the  first  di-tillation  contains 
the  cresols  combined  as  cresolates.  After  neutralisation 
these  are  di-tilled  off  with  steam.  The  method  is  said  to 
give  sufficiently  accurate  results.  The  following  table  gives 
some  of  the  results  obtained  in  percentages : — 




Ash.                       lis.        Naphthalene. 

2-6 

G-5 

11-3 

18-1 

37-3 
10*0 

■IV  r, 
47-0 

•  • 

2-0 
0-2 
0-8 

— T.  A.  L. 


Contribution  to  the  Analysis  of  Beetroots.     Anderlik.  Bohm. 
Zeits.f.  Zuckerind.  1895, 19,  258. 

In  connection  with  Kroeker's  experiments,  the  author  finds 
that  the  warm  digestion  of  normal  beetroots  gives  results 
higher  to  the  exteut  of  0'07 — 0*36  per  cent,  than  the 
alcoholic  extraction.  In  the  case  of  withered  beetroots 
this  difference  amounts  to  0-52  per  cent.,  and  may  possibly 
be  explained  by  the  quantity  of  pulp,  but  this  is  a  point 
requiring  further  investigation. — J.  L.  B. 


Inapplicability  of  Kjeldahl's  Method  to  the  Determination 
of  Nitrogen  in  Platino-choridcs.  Delepine.  Bull.  Soc. 
Chim.  1895,13,  [4],  222. 
Trimetiiyi.amixk  platinochloride  and  ammonium  platino- 
chloride  both  yielded  only  a  portion  of  their  nitrogen  as 
ammonia,  when  decomposed  by  the  Kjeldakl  method 
(permanganate  being  used  as  an  oxidant).  The  author 
supposes  that  the  observed  deficiency  is  due  to  loss  of 
nitrogen,  as  such,  owing  to  the  evolution  of  some  of  the 
chlorine  of  the  platino  chloride  and  the  interaction  of  this 
with  another  portion  of  the  salt.  The  following  equation 
expresses  his  view — 

PtClG(NH4)o  +  Clc  =  PtCl4  +  8HC1  +  N2. 

—A.  G.  B. 

Use  of  Sodium  Peroxide  in  the  Estimation  of  Sulphur  and 

Chlorine.  A.  Edinger,  Ber.  28,  427—428. 
In  this  preliminary  note,  the  author  points  out  that  sodium 
peroxide  may  with  advantage  be  employed  in  the  estimation 
of  sulphur  and  chlorine  in  organic  substances  which  are 
not  volatile  from  alkaline  solution.  By  evaporating  the 
substance  in  a  platinum  vessel  with  a  3  or  4  per  cent. 
solution    of  sodium    peroxide,    igniting   gently,   and   then 


Estimation  of  Water  in  ( 'ane  Sugar.    Guuninir  and  Alberda. 
Sucr.  Beige,  1894,  23,  108. 

It  is  well-known  that  beet-root  sugar  loses  its  water  without 
decomposition  when  heated  to  105°  C.  from  3 — 5  hours  in  a 
current  of  dry  air,  and  that  108°  is  not  too  high  a  tem- 
perature for  drying  alkaline  sugars,  since  they  only  lose 
from  0-001  to  0-002  per  cent,  of  their  weight  as  different 
amines  (calculated  as  ammonia)  and  of  acids,  chiefly 
consisting  of  carbon  dioxide  derived  from  the  bicarbonates, 
0*03  per  cent,  in  the  case  of  white  sugars,  and  007  per 
cent,  in  that  of  raw  sugars. 

Slightly  acid  beet  sugars  lose  practically  no  carbon 
dioxide  when  heated  to  108°  in  a  current  of  dry  air,  but  at 
a  given  moment  the  pre-existing  fatty  acids  are  liberated, 
without,  however,  the  formation  of  new  ones. 

Exact  determinations  of  moisture  are  not  possible  in 
strongly  acid  beet  sugars,  nor  in  colonial  cane  sugars. 
If  these  are  dried  at  108°  unreliable  values  are  obtained ; 
for  levulose  when  heated  above  95°  loses  10  per  cent,  of 
water  with  the  formation  of  levulosan,  which  at  108° 
undergoes  further  decomposition.  At  this  temperature 
also,  a  kind  of  destructive  distillation  of  the  organic  non- 
sugar  occurs  ;  acids  which  invert  fresh  quantities  of  cane 
sugar  being  formed.  At  a  temperature  of  108°,  the  following 
volatile    decomposition    products    have    been    observed  : 
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formic,  acetic,  butyric,  and  valerianic  acids,  acetone, 
furfuraldehyde,  and  a  crystalline  sublimate  of  an  unknown 
nature,  giving  a  blue  coloration  with  ferric  chloride. 

—J.  L.  H. 


and  from  these 


Estimation  of  Mannitol  in  Wines.     J.  A.  Midler.     Bull. 
Soc.  Chim.  1894,11  [22],  107.!— 1080. 

In  estimating  mannitol  in  wine  by  the  rotation  produced  by 
saturating  the  aqueous  solution  of  the  mannitol  with  borax 
(this  Journal,  1894,  767),  the  presence  of  glycerol  and  some 
similar  substances  reduces  the  rotation.  The  author  finds 
that  for  solutions  containing  not  more  than  1  grm.  of 
mannitol  in  50  c.c.  of  solution,  the  reduction  caused  by 
small  quantities  of  glycerol,  &c,  such  as  are  present  in  wine, 
is  directly  proportional  to  the  amount  of  mannitol  present. 
If,  therefore,  the  rotation  of  the  borated  solution  be  observed, 
then  a  known  small  quantity  of  mannitol  is  added  and  the 
rotation  again  taken  the  absolute  quantity  of  mannitol  in 
the  original  solution  can  be  calculated.  If  p,  is  the  weight 
of  mannitol  deduced  (by  means  of  the  table  given  in  the 
former  paper,  loc.  cit.)  from  the  rotation  of  the  first  solution, 
p.,  that  from  the  rotation  of  the  solution  after  the  addition  of 
the  known  weight  p  of  mannitol,  It  the  proportion-constant 
of  reduction,  and  x  the  true  weight  of  mannitol  originally 
present  ;  then — 

p,  =  .r(l   -  ft)  »2  =  O   +1>)(1   -   ft) 

PP\ 

Pa  ~  Pi 

The  complete  analysis  is  carried  out  as  follows : — 200  c.c. 
of  wine  are  concentrated  to  expel  the  alcohol,  and  about 
1  grin,  of  pure  yeast  suspended  in  water  then  added,  and 
the  whole  allowed  to  ferment  to  destroy  the  fermentable 
carbohydrates.  When  fermentation  is  complete,  the  whole 
is  evaporated  on  the  water-bath,  the  residue  transferred  to 
a  flaek  and  the  evaporating  basin  washed  out  with  20  c.c. 
of  water  and  this  added  to  the  residue  in  the  flask.  200 — 
210  c.c.  of  absolute  alcohol  previously  heated  to  near  its 
boiling  point  is  added,  and  the  whole  digested  with  reflux 
condenser  for  1 — L|  hours.  Under  these  conditions,  the 
solution  becomes  clear,  the  insoluble  matter  being  deposited 
on  the  sides  of  the  flask.  The  whole  is  then  filtered  hot 
and  the  residue  washed  with  boiling  90  per  cent,  alcohol. 
The  filtrate  i-  allowed  to  cool  completely,  and  if  any 
mannitol  crystallises  out,  this  (precipitate  a)  is  filtered  off, 
washed  with  just  enough  absolute  alcohol  to  free  it  from 
mother-liquors  and  these  washings  added  to  the  filtrate 
(filtrate  h).  The  precipitate  >/  is  dissolved  in  160  c.c.  water 
and  decolorised  with  animal  charcoal.  40  c.c.  are  taken 
diluted  to  50  c.c,  then  examined  in  the  polariscope.  A 
second  40  c.c.  is  then  taken,  1  ■  I  grins,  of  dry  borax-  added, 
the  whole  dilated  to  50  c.c,  and  then  the  rotation  observed. 

If  it  shows   any  rotation    before    the  addition   of    borax  this 

must,  if  negative,  be  added,  if  positive,  be  subtracted  from 

that,  observed  subsequent  to  the  addition  of  the  borax.    The 

equivalent    of    this    corrected    reading  deduced    from    the 

table   (this  .Journal,   1894,   ">',!)  and  multiplied  by  4  gives 

the  mannitol  in  the  crystalline  precipitate. 

The.  alcohol  is  distilled  off  from  filtrate  /<,  the  residue 

Ived   in    water,  a  slight  excess  of   lead    sub-acetate 

added,  the  precipitate  filtered  off,  the  filtrate  is  freed  from 

lead  by  means  of  sulphuretted  hydrogen  and  re-filtration, 

and  is  then  evaporated  to  about  50  cc.,and  neutralised  with 

sod*.    The    solution   i-   decolorised    by  means  of   animal 

charcoal  and   made   Dp  to    160   c.c.     This  solution  is  then 

lined   in   tin-,    polariscope   as    follows: — (i.)    40  c.c. 

dimply    diluted    to  50  <  ■  .<:.  ;    tii.;    10  C.C.    +    I '4  grms.  of  dry 

(equivalent  of  crystallised)    borax   and  this  made   up  to 

IOc.C(pi);   and    tiii.;     In  ition    5  C.C  of    a   10  pet 

'<nt  solution  of  pure  mannitol  (i.r.,  /i  O'fi  grm.)  and 
1*4  grms.  dry  borax,  and  tbii  made  op  to  50  c  I,  and 

x  is  then  calculated   by  tfa  formula.     The  value  of 

dtiplied  by    i  and  added  to  the    weight  of  mannitol 
found  in  precipitate  a  gives  the  mannitol  in  the  200  <■.<•.  nine, 
'lie  table  pri  viously  given  (Uk.  «f.),  is  for  observations 

made  with  a  .",00  mm.  tube. 

following   table   gives  the  solubility  of   mannitol    in 

sJeohol  ..'  trengths  and  at  various  temperatures, 


the  numbers  representing  grins,  of  niannile   in    1 00  grms. 
of  solution : — 


Strenirth  of 

Alcohol. 

Itiiiliiijr  Point 
oi  the  Solvent. 

17°  C. 

8  C 

PerCent. 
80 

L1'44 

O'BIB 

0*656 

85 

6'215 

0-351 

0-166 

90 

3-626 

0'888 

o-ioo 

— L.  T.  T. 


Estimation  of  Alcohol  in  the  Essential  Oils  of  the 
Distiller?/.  C.  Fabre.  Garrigou  and  Surre.  Comptes 
rend.  1894,119,  74  7. 

See  under  XVII.,  page  376. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Action  of  Picric  Acid  and  Picrates  on  Metallic  Cyanides. 
The  Isopurpurates.     K.  Varet.     Comptes  rend.  119,  ">62. 

The  author  confirms,  by  further  researches,  the  conclusion 
he  formerly  stated  (Comptes  rend.  112,  339),  that  when 
picric  acid  or  picrates  act  on  metallic  cyanides,  isopurpurates 
are  formed  in  all  cases  where  the  picric  acid  can  displace 
hydrocyanic  acid  from  the  cyanide,  but  not  where  the 
reverse  action  takes  place.  Thus,  the  cyanides  of  potassium, 
sodium,  lithium,  barium,  strontium,  calcium,  magnesium, 
cadmium,  and  zinc  are  all  decomposed  by  picric  acid,  and 
all  form  isopurpurates ;  whilst  the  cyanides  of  mercury, 
copper,  and  silver  are  not  decomposed  by  picric  acid,  and 
do  not  form  isopurpurates. 

The  author  points  out  that  this  is  another  case  in  which 
thermochemieal  theory  enables  us  to  predict  the  possibility 
or  otherwise  of  a  reaction  for  the  purposes  of  chemical 
industry.— J.  T.  D. 


Freezing  Point  of  some    Organic   Substances.     R.  Pictet. 
Comptes  rend.  1894,  119,  955—957. 

Tnrc  author  has  determined  the  freezing  points  of  some 
organic  substances,  and  has  arrived  at  the  following 
conclusions  : — 

1.  The  introduction  of  a  CH:,  group  into  a  molecule 
belonging  to  the  aromatic  series,  lowers  the  freezing  point. 
Example,  benzene  melts  ;it  p  whilst  toluene  still  remains 
liquid  at  -  loo  . 

2.  If  a  Il-atom  occurring  in  a  methyl  group  attached  to 
another  radical  is  replaced  by  a  Cl-atom,  the  freezing  point 
is  raised.     If  all  three   Il-itoms  in  the  methyl  group  are 

replaced  by  CI  the  rise  of  freezing  point  ceases.  Thus, 
toluene  remains  liquid  at  —  loo,  benzyl  chloride  crystal- 
lines at  -47-9°,  benzyl  dichloride  (C6HB.CHC13)  and 
benzyl  trichloride  ((',,11 ,.('('!,),  both  crystallise  at  -  17°. 

3.  Baeyers  law,  thai  in  a  homologous  series,  the  freezing 
points  alternately  rise  and  fall  according  as  the  number  of 
('-atoms  in  the  member  is  even  or  uneven,  was  confirmed. 
Thus  propionic  acid  melts  at  -  24°,  acetic  acid  at  +  16-5, 

and  normal  butyric  acid  at  —  19  . 

•  ■  In  the  case  of  isomeric  substances,  the  more  sym- 
metrica] the  molecule,  the  higher  lies  the  freezing  poim. 
Thus  normal  butyric  acid  crystallises  at  19",  whilst  iso- 
butyric  acid  remains  liquid  at  -  100°.    .).  s. 


New  Reaction  for  the  Delation  of  Hydrogen  Peroxide  in 
Green  Plants,  A.  Bach,  Comptes  rend.  1894,  119 
1218     1221. 

In  the  experiments  tried,  25  grms.  of  green  leaves,  plucked 

in  the  middle  Of  the  day,  wen-  treated   u  lib  75  B.C.  of  water, 

containing  0']    per  cent,  of  oxalic  acid  (the  present I 

mineral  acids  is  to  be  avoided),  in  ;i  hire  covered  porcelain 

I,    kept    in    a   dark    place.      At    intervals,  5   C.C.   of  the 
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liquid  uric  withdrawn  for  test.  Thej  were  mixed  with 
5  c.(  'it  a  solution  containing  0*03  grin,  of  potassium  bi- 
chromate and  fi\'  drops  of  uniline  per  litre,  and  with  one 
drop  "I  a  5  per  cent,  solution  of  oxalic  acid.  The  pn 
of  hydrogen  peroxide  was  shown  bj  the  formation  of  a 
violet  rose  colour,  which  could  be  conveniently  contrasted 
with  that  of  a  blank  test,  carried  on  simultaneously.  Out 
of  25  plants  examined,  18  Bhowed  the  presence  of  the 
peroxide,  \\a.  ■.  Brassica  asperi/olia,  oleifera,  Damn. 
carota,  Beta  vulgaris,  Geranium  rotundifolium,  Hedera 
helix,  Lauro  cerasus,  Aster,  Tropaolum  pentaphyllium, 
Chrysanthemum  Balsamita,  Mercurialis  annua,  Vrtica, 
CaUa  palustris,  Vicia  Faba,  Papaver  rhaas,  Sisymbrium 
nasturtium,  Dyanthus  caryophyllus,  Apium  petroselinnm, 
Fraaaria  vesea.  Five  plants  gave  a  negative  result:— 
Medicago  saliva,  Chicorium  intybus,  Arena  sativa,  Viola 
odorata,  Lilia  bulbiferutn.  Whilst  two  were  doubtful : — 
Lactuca  saliva  and  Vicia.  Hence  it  appears  that  the 
green  portions  of  plants  contain  hydrogen  peroxide,  or 
peroxides  acting  analogously  to  it. — W".  G.  M. 


&tto  Books!* 
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A    Theoretical     and   Practical    Treatise    oh     thk 

MaNI  FACT!   RE    OF    St  LPHUBIC    Acil'    AND    ALKALI    WITH 

THE Collateral  Bkanches.  By  George  Li  Mac,  Ph.D., 
Professor  of  Technical  Chemistry  at  the  Federal  Poly- 
technic School,  Zurich.  (Formerly  manager  of  the  Tyne 
Alkali  Works,  South  Shields.)  Second  Edition,  revised 
and  enlarged.  Volume  II.  Saltcake,  Hydrochloric  Acid, 
and  Leblanc  Soda.  London  :  Gurney  and  Jackson,  1, 
Paternoster  Row.     1895.     Price  '2l.  2s. 

The  work  commences  with  a  Preface  to  the  Second  Edition 
of  Vol.  II.  Next  follows  the  Table  of  Contents,  and  then 
a  brief  Introduction,  in  which  the  author  gives  it  as  his 
opinion  that,  though  the  Leblanc  process,  as  regards  alkali 
itself,  "  will  not  survive  to  a  remote  future,"  yet  its  first 
stage,  concerned  with  the  manufacture  of  saltcake  and 
hydrochloric  acid,  by  decomposing  common  salt,  "  is  sure  to 
remain  an  important  branch  of  chemical  industry."  This 
part  of  the  entire  Leblanc  process  is  therefore  described  in 
its  entirely  in  this  volume. 

The  subject-matter  of  the  work  fills  920  pages,  and  a 
carefully  arranged  Alphabetical  Index  concludes  it.  The 
illustrations  number  no  less  than  305,  and  they  are  beauti- 
fully executed.  Chapter  I.  is  devoted  to  a  description  of 
the  Properties  and  Occurrence  ia  Nature  of  the  Raw  Ma- 
terials and  Products  of  the  Alkali  Industry.  II.  Analyses 
of  the  Raw  Materials  and  Products  of  the  Soda  Manufac- 
ture. III.  Enumeration  of  the  Processes  for  Obtaining 
Sulphate  of  Soda.  IV.  Sulphate  of  Soda  and  Hydrochloric 
Acid  from  Common  Salt  and  Sulphuric  Acid.  V.  The 
Manufacture  of  Sulphate  by  the  Process  of  Hargrcaves  and 
Robinson.  VI.  Purification  of  Sodium  Sulphate  (Glauber's 
Stilt)  ;  Applications.  VII.  The  Condensation  of  the  Hy- 
drochloric Acid  produced  in  the  Manufacture  of  Sulphate 
of  Soda.  VIII.  Weak  Acid;  Control  of  Condensation; 
Purification,  Pumping,  and  Conveyance  of  Hydrochloric 
Acid.  IX.  Manufacture  of  Hydrochloric  Acid  by  other 
than  the  Ordinary  Means.  X.  General  and  Historical 
Notes  on  the  Alkali  Manufacture.  Theory  of  the  Leblanc 
Process.  XI.  The  .Manufacture  of  Black  Ash.  XII  Black 
Ash  and  Tank  Liquor.  XIII.  Manufacture  of  Finished 
Soda  and  Bicarbonate.  XIV.  Yield  and  Costs.  XV.  Caustic 
Soda.     XVI.  Tank  Waste. 


On  mm  w.  Analysis  ofOilb,  Fats,  Waxbb,  uyd  of  the 
Cohhbbcial  Products  debiveo  therefrom.  From 
the  German  of  Trot.  Dr.  I!.  Benedikt.  Revised  and 
Enlarged  bj  Dr.  J.  Lewkowitsch,  F.I.C.,  F.C.S.,  Tech- 
nical  Manager  at  the  Whitehall  Soup  Works,  Leeds, 
Consulting  Chemist,  and  Chemical  Engineer.  London 
and  New  York:   Macmillan  and  Co.      18'.i5.     Price  21*. 

Mn  volume,  containing  Preface, Table  of  Contents,  Subject- 
matter  filling  <;":(  pages,  and  illustrated  with  42  beautifully 
executed  engravings,  and  an  Alphabetical  Index.  The 
work,  as  Dr.  Lewkowitsch  states  in  hi*  preface,  is  substan- 
tially the  English  version  of  Benedikt's  "  Analyse  der  Fette 
und  Wat  hsarten,"  though  with  alterations  and  considerable 
additions  of  his  own.  It  is  therefore  a  translated,  revised, 
and  enlarged  work,  and  in  the  latter  connection  it  must  be 
noted  that  more  space  is  devoted  to  the  work  of  English 
and  American  chemists  than  is  naturally  the  case  in  the 
German  work  of  Beuedikt,  from  which  it  springs. 

The  translator  and  joint  author,  as  he  may  certainly  be 
termed,  states  that  it  is  his  hope  that  '■  Through  the  amalga- 
mation of  scientific  accuracy  with  practical  knowledge  a 
work  has  been  produced  which  by  its  completeness  may 
prove  useful  to  the  analytical,  technical,  and  scientific 
chemist,  as  well  as  to  the  teacher  of  chemistry." 

Chapter  I. — A.  Acids.  B.  Alcohols.  II.  Physical 
and  Chemical  Properties  of  Fats  and  Waxes.  III.  Deter- 
mination of  Foreign  Matters  of  a  Non-Fatty  Nature,  and 
Preparation  of  the  Fatty  Substance  for  Analysis.  IV. 
Physical  Properties  of  Fats  and  Waxes.  V.  Ultimate 
Analysis  of  Fats  and  Waxes.  VI.  Qualitative  Examina- 
tion of  Fats  of  known  Origin  by  Strictly  Scientific  Methods. 
VII.  General  Methods  of  Quantitative  Analysis  of  Fats,  or 
Mixed  Ftits  and  Waxes.  VIII.  Detection  and  Quantitative 
Determination  of  Foreign  Substances  dissolved  in  Fats. 
IX.  Systematic  Examination  of  Liquid  Fats  (Oils)  and 
Waxes.  X.  Systematic  Examination  of  Solid  Fats  and 
Waxes.  XI.  Description  of  Natural  Fats  and  Waxes ; 
Methods  of  Examining  them  and  Detecting  Adulterations. 

XII.  Technical  and  Commercial  Analysis  of  the  Raw 
Material   and    Products    of    the   Fat    and    Oil    Industries. 

XIII.  Examples,  in  which  the  methods  described  in  the 
chapters  preceding,  are  illustrated  and  can  be  employed 
in  the  examination  of  technical  products. 


Theoretical  Chemistry  from  the  Standpoint  or 
Avogadro's  Rule  and  Thermodynamics.  By  Prof. 
Walter  Nernst,  Ph.D.,  of  the  University  of  Gottingen. 
Translated  by  Prof.  Charles  S.  Palmer,  Ph.D.,  of  the 
University  of  Colorado.  With  26  Woodcuts  and  2 
Appendices.  London  and  New  York  :  Macmillan  and 
Co.     1895.     Price  15*. 

In  introducing  this  work,  of  which  he  is  the  translator, 
Prof.  Palmer  says  in  his  preface  : — "  For  the  last  four  or 
five  decades,  most  of  the  advanced  work  in  pure  Chemistry 
has  been  largely  synonymous  with  Organic  Chemistry. 
But  with  the  growth  of  the  Science,  another  great  branch  has 
developed  which  promises  to  become  equally  important ; 
and  that  is  the  New  Physical  Chemistry." 

The  character  as  well  as  the  contents  of  the  work  will  be 
gleaned  from  the  following  classification  : — Introduction  to 
some  Fundamental  Principles  of  Modern  Investigation. 
Book  I.  The  Universal  Properties  oe  Matter. 
I.  The  Gaseous  State  of  Aggregation.  II.  The  Liquid 
State  of  Aggregation.  III.  The  Solid  State  of  Aggregation. 
IV.  The  Physical  Mixture.  V.  Dilute  Solutions.  Book  II. 
Atom  \m>  Molecule.  I.  Atomic  Theory.  II.  The 
Kinetic  Theory  of  the  Molecule.  III.  The  Determination 
of  the  Molecular  Weight.  IV.  The  Constitution  of  the 
Molecule.  V.  Physical  Properties  and  Molecular  Structure. 
VI.  The  Dissociation  of  Gases.  VII.  Electrolytic  Disso- 
ciation. VIII.  The  Physical  Properties  of  Salt  Solutions. 
I  X.  Colloidal  Solutions.  X.  The  Absolute  Size  of  Molecules. 
Hook  III.  The  Transformation  of  Matter.  (The 
Doctrine  of  Affinity,  I.)  I.  The  Law  of  Chemical 
Mass  Action.  II.  Chemical  Statics.  Homogeneous  Systems. 
III.  Chemical  Statics.  Heterogeneous  Systems.  IV. 
Chemical    Equilibrium    in    Salt    Solutions.     V.   Chemical 
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Kinetics.     Book   IV.    'I'm:  Tbansfobmation  ok  Energy. 

(The  Dociuinc  or  Aiiimtv,  II.)  Thermo-Chemistry. 
The  Application  of  the  First  Law  of  Heat.  Temperature 
and  Complete  Chemical  Equilibrium.  Temperature  ami 
Incomplete  Equilibrium.  Temperature  and  the  Reaction 
Velocity.  Heat  and  Chemical  Energy.  Electro-Chemistry. 
Photo-Chemistry.  Appendix  I.  Containing  Some  Im- 
portant Developments  in  Theoretical  and  Physical  Chemistry 
for  the  Year  1893. 

The  Work  is  one  of  680  pages,  and  with  Alphabetical 
Indexes  of  Authors'  Names  and  of  Subject-matter. 


Principles  and  Practice  of  Agbh  iltural  Analysis. 
A  .Manual  for  the  Estimation  of  Soils,  Fertilisers,  and 
Agricultural  Products.  For  the  Use  of  Analysts,  Teach- 
ers, and  Students  of  Agricultural  Chemistry.  Volume  I. 
Soils.  By  Hauyey  W.  Wilky,  Chemist  of  the  U.S. 
Department  of  Agriculture.  Chemical  Publishing  Co., 
Faston,  Pa.,  U.S.  America.     1894.     Price  £3  -7o. 

The  object  of  this  work  is,  as  set  forth  in  the  Preface,  "  to 
place  in  the  hands  of  teachers  and  students  of  Agricultural 
Analysis,  and  of  Analysts  generally,  the  principles  which 
underlie  the  ssience  and  art  of  the  analysis  of  soils,  and  the 
best  approved  methods  of  conducting  it."  The  book  itself 
is  a  large  8vo  volume,  containing  Preface,  Table  of  Con- 
tents, List  of  Illustrations,  which  number  93,  Introduction, 
and  text  covering  593  pages,  with  an  alphabetical  index  of 
subjects  forming  the  closing  feature. 

The  subject-matter  is  divided  into  eight  parts  : — I.  Rocks 
and  Rock  Decay.  Origin  of  Soils.  II.  Taking  Samples 
for  Analysis.  Treatment  of  Sample  in  the  Laboratory. 
III.  Physical  and  other  Properties  of  Soils.  IV.  Mechani- 
cal Analysis.  V.  Estimation  of  Gases  in  Soils.  VI. 
Chemical  Analysis  of  Soils.  VII.  Oxidised  Nitrogen  in 
Soils.  VIII.  Special  Examination  cf  Waters.  Special 
Treatment  of  Muck  Soils.     Unusual  Constituents  of  Soil. 


IWOBTKBBVCB    I'll;    I'll  \i:\|  w  it:.      Ileraiisgeg.-bcn  TOD 

A.  Bbbrowsbx     Wien    and    Leipzig:  Wilhelm   Bran- 
muller,  k.u.k.  Hof-  and  UniverBitats-Bachhandler.     L894. 

London  ;    II.    Grcvel  and   Co.,  33,    King   Street,   Covent 
lea.     Price  per  Number,  M.  2.  10. 

•  ol.  II.  of  this  large  Dictionary  of  Pharmacy, 

PartH  19  nod  20  now  appear.  Pair  19  commences  With 
■  Rhodiumoxyd"  and  ends  with  "  Schwefel  Suren,"  which 
subject  i*  continued  into  Part  20,  at  far  a*  the  end  of  the 
(page  549).  Pert  20  endi  with"  Stereochemie," 
which  it  continued  into  Part  21.      Parts  19  and  'JM  bring  up 

the  total  numb  of  the  work  thus  far  completed, 

24. 


Micbogbaphjc  Chabx  pok  Bbewebs.  Enlarged  from 
some  of  the  Plates  in  "  The  Microscope  in  the  Brewery 
and  Malthousc."  By  Chas.  Geo.  Matthews,  F.C.S., 
F.I.C.,  and  P.  E.  Loir,  l'.I.C,  A.K.S.M.  Magnification 
=  About  one  thousand  diameters.  Messrs.  Matthews 
and  Lott,  The  Laboratory,  Bridge  Chambers,  Buiton-on- 
Trent ;  or  the  offices  of  the  "  Brewing  Trade  Review,'' 
"Brewers'  Guardian,"  or  the  "Country  Brewers' 
Gazette."     Price  2a.  6d. 

Tin-,  is  a  Chart  1  ft.  10  ins.  in  length,  and  1  ft.  4  ins.  in 
width,  in  which  upon  a  black  ground  are  very  clearly 
depicted  the  enlarged  microscopic  images  of  various  yeasts, 
&.(:.,  and  yeast  in  various  stages  of  development  or  de- 
terioration. Each  microscopic  image  occupies  a  circular 
-pace  4;  ins.  in  diameter.  The  Chart  is  designed  to 
hung  upon  the  laboratory  or  lecture-room  wall.  The 
Microscopic  figure-  are  a-  follows:  —  I.  A  P.urton  Yeast. 
II.  A  London  feast  III.  ?ac  Pastorianns.  IV.  Dete- 
riorated feast  (Aged).  V.  Deteriorated  least  (Wild 
Cells  with  Lacteriaj.  VJ.  Beer  Deposit  VII.  Forced 
liment  (Clean).  VIII.  Forced  Beer  Sediment 
(Clean).  Forced  Beer  Sediment  (very  Unclean).  Tin- 
chart  is  neatly  mounted  on  polished  wooden  rollei-. 


Chemisch   Tei  hmsi  ii i :s    Repebtobium.      Uebersichtlich 
geordnete     Mittheilnngen     der   nenesten     Erfindungen, 

Fortschritte  und  Verbcsserungen  auf  dem  Gubiete  der 
technischen  und  industriellen   Chemie,  mil   Hinweis  auf 

Masehinen,  Apparate  und  Litcratur.  Herausgegeben 
von  Dr.  Evil  J.\<  diiskn.  1891.  Erstes  Ilalbjahr, 
Erste  Hiilfte.  Mitin  der  Text  gedruekten  Illustrationen. 
1895.  Berlin,  S.W.:  B.  Gaertner's  Vcrlagsbuchhandlung, 
Hermann  Ileyfeldi-r,  Schonebergerstr.  'M>.  London  : 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 

The  first  issue  for  the  first  half  year  of  1894,  of 
Dr.  Jacobsen's  Repertory  of  Chemical  Technolgy.  It 
contains  Reports  of  the  progress  of  the  following  branches 
of  Chemical  Industry  : — I.  Building  Materials,  Cements, 
and  Artificial  Stone.  II.  Dyes,  Colours,  and  Textile 
Printing.  III.  Fats,  Oils,  Illuminating  and  Heating 
Materials.  IV.  Fermented  Liquors.  V.  Tanning,  Leather, 
and  Glue  Preparation.  VI.  Textiles.  VII.  Glass  and 
Earthenware.  VIII.  Wood  and  Horn.  IX.  India-rubber 
and  Gutta-percha.  X.  Cements  aod  Agglutinating  Materials, 
XL  Lakes,  Varnishes,  and  Paints.  XII.  Metals.  This 
number  contains  168  pages  of  subject-matter,  and  is 
illustrated  with  wood  cuts. 


9rfp*. 


The  Medal  of  the  Sociite  Chimiquc  de  Paris  has  been 
awarded  to  Prof.  Wm.  Ramsay,  F.R.S.,  for  his  researches 
upon  Argon  and  Helium. 

The  bronze  medal  of  the  SocietS  Industrklle  de  Mui- 
house  has  been  awarded  to  M.  Camille  Schoeu  for  a 
memoir  on  the  preservation  of  hydrogen  peroxide.  After 
repeated  experiments  M.  Schoen  confirms  the  statement 
that  napthalene  is  the  best  agent  for  this  purpose. 


Craxie  fteport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

FnvNCE. 
Customs  Decisions. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  French  Customs  tariff  have  recently  been 
given  by  the  French  Customs  authorities  : — 

The  admission  of  liquid  insecticide  is  prohibited,  being  a 
scent  remedy,  the  composition  of  which  is  not  indicated. 

Mica  of  iron,  being  adapted  for  purposes  of  bronzing,  is 
dutiable  at  ">  per  cent.  u<l  valorem  as  colours  not 
distinguished. 

Paste  consisting  of  exotic  fecula,  made  up  with  a  slightly 
alkaline  solution,  is  dutiable  as  exotic  feeula,  and  their 
derivativi  -. 

UxriKD  Stat  i  -. 

Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress,  relating  to  the  classification  of 
articles  in  the  (  ustonis  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  ben  given 

by  the  authorities  in  that  country  : — 

LactopheniD  is  dutiable  at  20  per  cent,  ad  valorem  as  a 
coal-tar  preparation  under  paragraph  19. 

uiol,  a  chemical  compound  and  liquid  disinfectant,  is 

dutiable  at  25  |"  r  Cent.  ml  valorem  under    paragraph   80    of 
the  Act  of  28th  Angus!  189  L. 

Sodium  benzoate,  made  from  artificial  or  coal  tar,  benzoic 
acid,  ind  soda,  i-.  exempt  from  duty  under  paragraph  I  13 

Act  of  28th  August  1894.—  Ibid. 
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GENERAL  TRADE  NOTES. 

Tin    i>i  \  i  i.uimim  01    mil  Russia*  Mbtallubgicai 

[mii  BTBT. 

Considerable  interest  i-  being  shown  in  Russian  indus- 
trial circles  at  the  present  time  in  connection  with  a 
proposal  For  the  development  of  the  metallurgical  industry 
presented  by  M.  <  hirbanovitch. 

The  Bulletin  du  Muaie  Commercial  Bays  that  owing,  to 
the  protective  tariff  numerous  metallurgical  establishments 
have  been  Btarted  in  South  Russia  ami  Roland  and  the 
Ural  works  have  shown  great  activity,  but  while  it  is  a 
fact  that  Russia  can  at  present  produce  almost  all  the  iron 
accessary  for  her  own  requirements,  Russian  merchants 
have  much  difficulty  in  meeting  the  competition  of  Western 
Europe. 

( >nc  of  the  reasons  for  this  condition  of  affairs  is,  it 
would  appear,  the  very  slight  increase  in  the  average  pro- 
duction of  the  Russian  works.  For  example,  in  one  year, 
the  89  works  in  operation  in  the  Oural  mountains  only 
produced  altogether  202.000  tons  of  iron,  or  an  average  of 
about  3,000  tons  per  factory,  whilst  in  the  United  States 
and  Western  Europe  there  were  few  works  producing  less 
than  ,r)0,000  tons  per  annum. 

This  naturally  largely  increases  the  cost  of  production, 
and  in  some  Russian  works  the  interest  on  capital,  the 
expenses  of  management,  &c,  amount  to  about  35  per 
cent,  of  the  selling  price. 

The  absence  of  facilities  in  the  means  of  communication 
i-  also  not  without  influence,  for  sales  cannot  be  readily 
effected,  very  large  capital  being  required.  The  blast 
furnaces  of  "the  Oural  are  obliged  to  provide  themselves 
with  raw  material  in  winter,  when  the  roads  are  practicable 
for  sledges,  whilst  in  order  to  send  their  manufactured 
articles  to  the  consuming  markets,  these  same  works  must 
wait  until  the  Volga  navigation  is  open,  that  is  to  say, 
until  the  commencement  of  the  summer.  Moreover,  the 
( Jural  works  are  obliged  to  restrict  their  output  by  reason 
of  the  fact  that  they  use  charcoal,  the  supply  of  which  at 
their  disposal  is  necessarily  limited. 

In  these  conditions,  M.  Ourbanovitch  advises  the  Oural 
works  to  form  a  syndicate,  to  abandon  the  manufacture  of 
iron,  and  to  devote  themselves  exclusively  to  the  production 
of  cast  iron.  The  surplus  of  the  combustible  thus  placed 
at  the  disposal  of  the  Ural  merchants  will  allow  of  their 
producing  at  least  1,000,000  tons  of  cast  iron,  in  place  of 
400,000  tons,  the  present  figure  of  production. 

( >n  the  other  hand,  it  is  suggested  that  the  forges  and 
rolling  mills  should  be  transferred  to  the  Lower  Volga, 
where  raw  naphtha  and  the  residue  from  the  distillation  of 
naphtha  would  procure  them  an  excellent  and  cheap  com- 
bustible without  taking  into  consideration  that  it  would  be 
much  nearer  the  centres  of  consumption. 

The  Oural  cast  iron  would  be  brought  in  boats  down  the 
Volga  and  carried  to  the  works  at  little  expense.  In  this 
way  a  great  saving  would  be  effected,  and  from  the  time 
that  the  Oural  cast  iron  arrives  in  the  works  of  the  Lower 
Volga  in  sufficient  quantity,  its  subsequent  treatment  would 
be  carried  out  exactly  under  the  same  economic  conditions 
as  in  Western  Europe,  with  this  difference  in  favour  of  the 
Russian  works,  that  65  tons  of  naphtha  residue  would  be 
really  equivalent  to  100  tons  of  best  coal,  the  manufacture 
of  finished  irons  and  of  rails  would  be  effected  at  a  cheaper 
rate  in  Russia  than  in  other  European  countries,  without 
reckoning  that  Russian  merchants  would  be  certain  of 
being  able  to  produce  articles  of  the  first  quality. 

According  to  M.  Ourbanovitch,  it  will  be  possible  in 
this  manner  to  produce  manufactured  rails  and  irons  at 
rather  over  ol.  per  ton,  and  plates  for  boilers  at  9/.  per  ton, 
which  will  enable  the  Russian  merchants  to  compete 
advantageously  with  their  rivals,  without  taking  into  account 
protective  Customs  tariffs. 

M.  Ourbanovitch  adds  that  there  is  a  little  doubt  as  to 
the  future  development  of  the  metallurgical  works  of 
Donetz  and  Ekaterinoslaw,  which  are  situated  in  relatively- 
unfavourable  conditions  by  reason  of  the  distance  of  480 
kilometres  separating  the  coal  mines  from  the  iron  deposits, 


of  I  he  high  price  of  coke  delivered  at  the  works,  and  of  the 
Bcarcitj  of  skilled  labour.  According  to  him,  also,  too 
much  ought  not  to  be  expected  of  the  Poland  works 
because  of  the  absence  of  coal  and  the  poverty  of  the  ores. 


Tin-  L'BBBBHl   Condition  Ol    Russian  Industries. 

The    llcrue    d' Orient  in    it-   issue   for  the   5th    March 
puhli  he-    some    particulars  of    Russian    industry.      The 
production    of   cast   iron,    the    basis    ot    the     metallurgical 
industry    increased    from    27,300,000    ponds    in    1881    to 
70,800 jn  ">  ponds  in   1898    (pond  =  86   lb.   avoirdupois), 
or  an  increase  of    1G0  per  cent.     This  industry  has  shown 
a  marked   development   in   the  South  of   Russia,  where  the 
works   situated   near  the  rich  deposits  of  Krivorog  ore  are 
abundantly    supplied    with    combustible    materia!.       Erom 
17,900,0(10    ponds  in    1880,   the    manufacture   of   iron   has 
increased   in    1893   to    30,100,000    pouds,    an    increase    of 
68' 1  per  cent.     The   production  of  steel  has   increased  by 
59-3   per  cent.    ('29,800,000   pouds  in  place  of  18,700,000 
ponds)  ;    as    regards     rails,    the    quantity    exported    from 
Russian   works  has   only  shown  slight  progress,  1,600,000 
ponds,  but  there  should  be  noted  the   essential  difference 
that    out   of   the    12,200,000    pouds    delivered    in    1880, 
10,200,000  were  made  with  imported  cast-iron,  whilst,  out 
of  the  13,800,000  pouds  produced  in  1893,  2,800,000  pouds 
only  were  made  with  cast-iron  coming  from  abroad,  whilst 
the"  rest,    11,000,000    pouds  was  made  in    Russian    works 
with   Russian   raw   material.     In    1880  the  total  quantity  of 
manga uese  ore  extracted  did  not  exceed   600,000  pouds  ; 
in  IS',1.3  it  reached  15,200,000  pouds.     Owing  to  the  use  of 
this    ore   in    the    manufacture   of    steel,   the    demand   for 
manganese  has   increased  enormously  and  the   Caucasian 
ore    has    found    many    valuable    foreign    markets.      The 
extraction   of  mercury  dates  back   in    Russia    only   about 
ten  years,  but  alrcad}'  the  country  is  becoming  independent 
of  foreign  supplies.     The   production  of   coal,  which    was 
200,900,000  pouds  in   1880,  reached  460,200,000  pouds  in 
1893,  or  an  increase  of  129  per  cent.     For  salt,  88,000,000 
pouds  in   place  of  47,500,000,  the   difference  being  85  per 
cent. 

The  naphtha  industry  has  shown  a  large  development. 
The  construction  of  the  necessary  railways  and  other 
suitable  measures  have  enabled  Russian  production  not 
only  to  supply  the  country  with  petroleum  and  lubricating 
oils,  but  to  organise  a  vast  exportation  throughout  the 
whole  world.  In  1880,  the  extraction  of  naphtha  was 
21,400,000  pouds;  in  J893  it  amounted  to  337,000,000 
pouds.  Parallel  with  this  progress  in  production,  the 
imports  of  naphtha  and  derivatives  of  naphtha  have 
decreased  from  1,200,000  pouds  to  20,000  pouds,  whilst 
the  exports  have  increased  from  217,000  pouds  to 
59,300,000  pouds. 


Mining  and  Metallukgical  Industries  of  Spaix. 

The  Revista  Minera  publishes  the  following  statistics 
of  the  mineral  and  metallurgical  production  of  Spain  in 
1S94. 

Iron  Ore. — The  working  of  iron  ore  during  the  year  1894 
amounted  to  4,972,625  tons,  exceeding  by  325,748  that  of 
1893. 

Metallurgy. — The  metallurgical  works  produced  in  1894 
nearly  the  same  quantity  of  cast  iron  as  in  1893,  or  260,090 
tons  of  pig,  of  which  4S,538  were  exported. 

This  total  shows  an  increase  of  17,308  tons  over  the 
exports  in  1893. 

The  tendency  for  1895  would  appear  to  be  a  decreased 
production  in  all  the  works. 

Cupper. — The  production  of  copper  ore  in  the  province 
of  Huelva  amounts  for  the  year  1894  to  2,270,000  tons  of 
pyrites,  containing  on  an  average  2  ■  50  per  cent,  of  copper, 
1 62,600  tons  of  foliated  ore,  and  55  tons  of  double  sulphate 
of  lead  and  copper.  In  the  province  of  Murcia,  1,200  tons 
of  ore  have  been  obtained.  As  regards  copper  cake  con- 
taining 75  per  cent,  of  metal,  its  production  in  1894 
amounted  to  28,000  tons,  and  copper  matte  of  an  average 
yield  of  45  per  cent,  to  17,000  tons.     In  the  same  province 


April  so,  1895.]      THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


t08 


of  Huelva,  there  were  extracted  2,800  tons  of  sulphate  of 
copper,  from  which  2,200  tons  of  sulphuric  acid  of  00 
degrees  strength  had  been  extracted. 

Miscellaneous  products. — Zinc. — The  Royal  Asturian 
Mining  Company  extracted  in  1891,  31,200  tons  of  calamine 
in  the  province  of  Santander ;  the  Posadas  mines,  in  the 
province  of  Cordoba,  have  extracted  3,000  tons  of  blende, 
and,  in  the  province  of  Murcia,  900  tons  of  zinc  ore.  The 
Restauracion  mine  of  Linares  has  produced  a  large  quantity 
of  calamine,  of  which  only  050  tons  were  sold,  from  the 
calcination  of  which  53  per  cent.  of.  ziDC  resulted.  The 
same  Royal  Asturian  Company  worked,  at  Arnao,  13,500 
tons  of  calamine  and  blende,  which  produced  5,700  tons  of 
raw  zinc  ;  2,500  tons  of  this  latter  product  supplied  2,100 
tons  of  zinc  in  plates,  and  from  the  other  000  tons  540  tons 
of  refined  zinc  were  extracted.  The  Arnao  factory  ex- 
ported in  1894,  1,700  tons  of  raw  zinc,  392  tons  of  refined 
for  Europe,  and  154  tons  of  zinc  in  sheets  for  Cuba  and 
Porto  Rico. 

Silcer. — The  Metallurgical  society  of  Mazarron  has 
obtained  by  the  treatment  of  its  leads  33,000  kilogrammes 
of  silver,  the  society  of  Pennaroya,  20,000  kilogrammes,  and 
La  Cruz  of  Linares,  00,000  kilogrammes. 

Manganese. — The  province  of  Huelva  yielded  in  1894, 
1,200  tons  of  manganese. 

Pyrites  of  Iron. — In  the  same  province,  the  extraction  of 
this  product  amounted  to  170,000  tons,  and  in  the  province 
of  Gerona  to  148  tons  of  arsenical  pyrites. 

Tin. — The  province  of  Orentes  supplied  11  tons,  and 
that  of  Pontevedra  12  tons. 

Wolfram.—  In  the  latter  province,  13  tons  of  iron  tuug- 
state  were  extracted. 

Antimony. — The  extraction  is  limited  to  5  tons  in  the 
province  of  Cordova  and  to  10  tons  in  that  of  Orentes. 

liarytes. — Three  hundred  tons  were  extracted  in  the 
province  of  Gerona,  and  70  in  that  of  Tarragona. 

Fluorspar. — Sixteen  tons  were  extracted  in  the  province 
of  Barcelona. 

The  following  statement  is  given  by  the  Bulletin  de  la 
Bourse  des  metaux  et  des  charbons  de  Paris  of  the  imports 
and  exports  for  1894  of  all  substances  belonging  to 
metallurgy  : — 

Imports  in  1894.— Coal,  1,012,147  tons;  coke,  225,700 
tons  ;  tar,  pitch,  and  asphalt,  29,039  tons  ;  raw  petroleum, 
44,052  tons;  cast  iron,  20,501  tons;  moulded  pig,  9,010 
tons  ;  Steel,  23,)  21  tons  ;  tin  plate,  3,212  tons  ;  tin  in  ingots, 
936  tons;  silver  in  bars,  1,935  kilos.  ;  alkaline  carbonates, 
20.902  tons  ;  nitrate  of  soda,  23,984  tons  ;  sulphur,  5,G74 
tons  ;  machine-,  motors,  and  boilers,  3,13  1  tons. 

Exportt  in  L894. — Ores  of  iron,  4,988,222  tons;  copper, 
539,290  tons;  zinc,  31,238  tons;  lead,  12.1G2  tons;  man- 
se, 7,319  tons  ;  antimony,  15  tons  ;  salt,  230,179  tons  ; 
coal,  17,53.7  tons  ;  pyrites  of  iron,  520,128  tons. 

Metals. — Cast  iron,  4*. 7  19  tons;  copper,  00,700  tons; 
zinc,  2,680  tons;  had,  158,730  tons;  mercury,  869,947 
kilo-.;  gold  in  ingot-  and  coined,  :ill  hectogrammes;  silver 
in  ingot-  and  coined,  205,201  hectogrammes. 

These  figures  compared  with  those  of  l  «'.>:'»  show  increases 
in  almost  all  the  imports.  On  the  other  hand,  the  exports 
diminished  to  an  extent  represented  by  a  value  of  1,698,992 
pesetas. 


A  Valuable  Find. 

The  Park  Mines,  near  Barrow,  have  yielded  millions  of 
tons  of  hematite  ore  since  their  discover]  40  years  ago. 
the  Barrow  Steel  Company,  the  owners  of  tin- mine, 
have  discovered  another  deposit  of  the  richest  ore  al  the 
north-east  of  the  present  nunc-,  analysed  samples  of  which 
show  60  pet  cent,  of  metal  and  only  8  per  cent,  ol 

discovery  is  of  the  greatest  importance  to  Barrow,  and 
to  its  steelworks,  inara  the  newly-discovered  ore  is 

worth   18*.  fcVf,  pei   ton  to-day,  delivered   at  the   Barrow 
works,  an  compared  with  8s.  as  die  cost  of  deliverii 

ore,  winch  is  eqnal  in  quality  with  that  ol  Hod- 
will  represent  a  saving  of  lo.».  a  ton  on  the 
of  pig  iron.     Barrow  has  evidently  another  chat 
life,  d<  pit*  Spanish  competition.     Ironmonger. 


Mineral  Production  ok  the  United  Kingdom. 

The  following  table  shows  the  quantities  of  the  more 
important  minerals  raised  in  the  United  Kingdom  during 
each  year  since  1884  : — 


■s  ears. 

Coal. 

Fireclay. 

Oil  Shale. 

Iron  Ore. 

Lead  Ore. 

1881 

Tons. 
160,757,779 

Tons. 
2,053,927 

Tons. 
1,518,871 

Tons. 

16,137,887 

Tons. 
B  1,485 

1885 

159,851,418 

1,878,51 1 

1,770,413 

15,417,982 

51,3H2 

1886 

157,518,482 

1,782,054 

1,728,503 

14,110,018 

53,420 

1887 

162,1 19,812 

1,810,490 

1,111,378 

13,089,011 

51,563 

1888 

169,935,219 

1,879,273 

2,076,469 

14,590,718 

51,259 

1889 

170,916,724 

2,192,346 

2,014,860 

14,546,105 

48,465 

1890 

181,614,288 

2,405,727 

2,212,250 

13,780,767 

45,651 

1S91 

185,479,126 

2,394,065 

2,361,119 

12,777,689 

48,859 

1892 

181,786,871 

2,212,333 

2,089,937 

11,312,675 

40,024 

1893 

164,325,795 

2,186,2 13 

1,956,520 

11,203,170 

40,808 

1894 

188,277,525 

2,161,863 

1,986,385 

9,078,532* 

39,886* 

*  The  complete  returns  of  iron 
rendered. 

— Imp. 


ore  produced  have  not  yet  been 
Inst.  Jul,  April  1895,  142. 


German  Chemical  Dividends. 

The  shareholders  in  the  Chemische  Fabrik,  vormals 
Goldenberg,  Geromout,  and  Co.,  in  Winkel,  Rheingau,  will 
receive  23  per  cent,  dividend  for  1894.  The  directors  of  the 
salt-mines,  Inowrrazlaw,  propose  to  distribute  If  per  cent, 
dividend  for  1894,  against  1  per  cent,  for  1893.  The 
Chemische  Fabrik  Buckau,  near  Magdeburg,  have  made  a 
net  profit  of  325,021  m.  (against  318,022  m.  in  1893).  They 
propose  to  pay  a  dividend  of  8  per  cent.,  the  same  as  dis- 
tributed for  1893.  The  Actiengesellschaft  fiir  Anilinfabri- 
kation,  in  Berlin,  propose  a  dividend  of  1 2 J  per  cent., 
against  10  per  cent,  for  1893.  The  patent  for  the  prepara- 
tion of  artificial  indigo  lately  taken  out  by  this  factory  is 
officially  stated  to  be  unworkable  in  practice.  The  net 
profit  of  the  Verein  Chemischer  Fabriken  in  Mannheim,  for 
189  1,  has  been  829,209  m.  Out  of  this  the  shareholders 
will  receive  a  12  per  cent,  dividend  (they  received  14  per 
cent,  for  1893),  and  100,000  m.  is  carried  to  the  credit  of 
the  new  year.  The  directors'  report  states  that  the  sales  of 
soda  in  189  1  yielded  250,000  m.  less  than  in  1893.  The 
sale  of  other  articles,  especially  sulphuric  acid,  also  shows 
a  great  decrease,  and,  in  order  to  reduce  the  quantity  of 
sulphuric  acid  on  the  market,  the  company  have  opened  an 
experimental  works  for  the  manufacture  of  manurial  phos- 
phates. The  commercial  prospects  are  not  considered 
favourable. — Chemist  and  Druggist. 


Chkomk  I.kad  Poisoning. 

At  the  last  meeting  of  the  Manchester  Chamber  of 
Commerce,  a  series  of  resolutions  of  the  Chemical  Sectional 
Committee  was  laid  before  the  Hoard,  illustrated  by  a 
number  of  sample  hanks  of   yarn   which  had    heen  dyed  by 

Mr.    Levinstein,  chairman   of   the   committee — some  with 

chrome  had  colours,  the  rest  with  other  colouring 
materials,  for  the  purpose  of  comparison.  The  Board 
substantially    adopted    the    resolutions    of  the    Sectional 

(  ommittee,  as  follows  : — 1.  "  That  the  drying  of  goods  witli 
chrome  lead  colours,  and  especially  the  handling  of  goods 
dyed    with    these     colours,    is    injurious    to    the    people 

employed,  unless  special  provisions  are  made  and  due 
precautions     taken,    and      unless     the     workpeople     heartily 

co-operate  in  making  use  of  the  appliances   provided  for 

theil     protection."      3.    "That    in    view   of  the    tact    thai    the 

wearing  of  goods  nc- x I  to  the  skin  coloured  wholly  or 
partially    with  chrome    lead  dyes,   under  certain   conditions 
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maj    be    injurious  to    health,   ii   is    desirable  to  substitute 

dyes  bj    others    deriveJ    fr innocuous  colouring 

matters  of  similar  colouring  properties."  8.  "Thai  I 
would  be  .-hi    injustice  to  the   dyeing  trade  to    place  anj 

restrictions  upon  the   colouring  of   g Is  i>\   chrome  lead 

colours  unless  Buch  restrictions  are  also  extended  at  the 
same  time  and  to  the  same  degree  to  the  importation  to 
this  country  and  ii^  colonies  of  Buch  coloured  goods,  also 
to  the  dyeing  trade  of  India,  in  which  country  very  con- 
siderable quantities  of  j la  are  bo  dyed:   one  dyeworks 

alone  being  stated  to  turn  out  20,000  lb.  of  yam  per  day 
dyed  with  chrome  had  colours."     I.  "That  the  attention 


of  merchants  and  their  clients  be  called  to  the  injurious 
effect  of  chrome  lead  colouring  materials,  and  to  the 
existence  of  others  less  injurious  to  health,  producing 
similar  colour  effects,  of  which  there  are  several." — 
Chemical  Trade  Journal. 

Mineral  Peoduotion  oi   Oktaeio  in  1801. 

Mr.  Archibald  lllue,  director  of  the  Bureau  of  Mine-  ol 
<  Ontario,  reports  the  mineral  production  ol'  that  province  in 
1894,  the  figures  for  1892  and  1898,  taken  from  the 
"  Mineral  Industry,"  being  presented  for  comparison. 


1892. 


1893. 


Product. 


ixyi. 


Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


apatite  Tons. 

Building  stone 

Cobalt Tin  in. 

Copper 

Gold (i/. 

Gypsum „ 

Lime Bush. 

Mica  Tons. 

Natural  gas 31.  cub.  ft. 

Natural-rock  cement IJbls. 

Nickel Tons 

Petroleum Bbls. 

Portland  cement „ 

Salt Tons 

Silver  ore „ 

Totals 


2,181 

Dols, 

21, sin 

•  * 

870,000 

'.< 

8,713 

1,986 

2:s2,l  •'!•", 

(ore)  3,510 

:J1.m>o 

2,200 

8,000 

2,600,000 

350,000 

7 

1,500 

•  • 

160,000 

51,155 

38,580 

2,082 

590,002 

800,000 

1,000,000 

20,247 

47,417 

43.3S7 

162,700 

10 

7;s2 

3,529,724 


:i,522,2-t!i 


20 

19 

1,431 

1,402 

2,957 

2,7o0,000 

20 

1,962,000 

71.353 

1,642 

1,0-45,000 

31,924 

47,988 

501 


Dols. 
200 

721,000 

9,400 

115,200 

30,120 

22,168 

364,000 

1,000 

190,705 

63,567 

451,702 

1,100,000 

<;:3,Sis 

150,000 


t 
2,748 
2,02:} 
3,253 

2,150,000 

1,033,500 

55,:)2:s 

2,571 

3  4,9 12,360 

30,580 

35,215 


Value. 
Dols. 

3,500 

195,750 

32,776 

9,760 
280,000 

20  1,179 

48,774 

021,724 

61,060 
115,551 


5,869,257 


3,286,505 


:3S,S47,577 


1,573,074 


Canadian-  Mica. 

The  Canadian  Section  of  the  Imperial  Institute  has 
recently  received  through  Dr.  Dawson,  the  Director  of  the 
Geological  Survey  of  Canada,  a  collection  of  specimens  of 
mica  from  Quebec,  illustrative  of  this  particular  industry  in 
the  province.  Three  varieties  are  represented  in  the  collec- 
tion, viz.,  biotite  (or  "  black  mica  "),  phlogopite  (or  "  amber 
mica  "),  and  muscovite  (a  potash  mica,  usually  white).  The 
first  two  varieties  merge  into  one  another,  the  biotites  heing 
essentially  magnesia-micas  containing  much  iron,  while  the 
phlogopites  are  magnesia-micas  almost  free  from  iron. 
Prior  to  1890,  Canadian  mica  was  chiefly  worked  to  supply 
the  stove-making  trade,  hut  owing  to  the  demand  which  has 
recently  arisen  for  the  mineral  for  electrical  purposes,  the 
mica  industry  of  Canada  has  developed  largely  during  the 
past  five  years.  The  darker  colour  of  the  magnesia-micas 
(biotite  and  phlogopite),  while  not  affecting  their  value  in 
the  electrical  trade,  renders  them  less  fitted  for  use  in  the 
construction  of  stoves  than  the  clearer  potash-mica  (mus- 
covite), while  the  frequency  with  which  the  latter  is  stained 
by  the  deposition  of  iron  oxides  hetween  the  lamina,  and 
its  consequently  inferior  insulating  power,  militates  against 
its  fitness  for  electrical  purposes.  Most  of  the  Canadian 
mica  is  exported  to  the  United  States,  where  it  is  used  by 
manufacturers  of  electrical  machinery.  The  hulk  of  that 
employed  by  the  "  Edison  General  Electrical  Company  "  is 
Canadian  mica  of  the  amber-coloured  variety.  The  follow- 
ing table,  from  the  mineral  and  mining  statistics  published 
by  the  Geological  Survey  of  Canada,  shows  the  value  of  the 


— Engineering  and  Mining  Journal. 

total  output,  and  of  the  total  export  of  Canadian  mica  during 
the  five  years  ending  with  1893  : — 


Value  of 
Total  Production. 

Value  of 

Total  Exports. 

1889 

Dols. 

28,718 

Dols. 
30,597 

1890 

6S.074 

22,468 

1891 

71,510 

37.S90 

1892 

104,745 

86,562 

1893 

75,719 

70,081 

The  samples  of  mica  recently  sent  to  the  Imperial  Institute 
are  all  from  the  province  of  Quebec,  and  were  obtained 
chiefly  from  the  deposits  occurring  in  the  Laurentian  rocks 
of  the  Valley  of  the  Gatineau  Eiver,  Ottawa  County.  The 
mines  of  the  Vavasour  Mining  Association,  Cantley,  the 
Villeneuve  Mica  Mine,  the  mine  of  the  Cascades  Mica  Com- 
pany, and  that  of  Messrs.  Powell  and  Clemow,have  supplied 
most  of  the  samples  shown  in  the  section.  The  collection 
now  exhibited  is  well  deserving  of  a  visit  from  manufacturers, 
and  the  Curator  of  the  Canadian  Section  is  in  a  position  to 
give  full  information  as  to  the  prices  of  the  several  varieties 
of  the  material,  as  well  as  the  names  of  the  mines  from 
which  they  may  be  procured. — Imp.  Inst.  Jnl.,  April  1895, 
155. 
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Artificial  SitK  \nd  tim;  Tax  on  Alcohol. 

Consul  Germain,  of  Zurich,  sends  the  following  further 
ill-tails  concerning  the  artificial  silk  produced  by  the  process 
of  Dr.  Lehuer,  of  Zurich  :  — 

The  process  is  patented  in  the  principal  European 
countries.  Patent  has  also  been  applied  for  in  the  United 
State?,  and  in  the  English  colonies  of  North  America, 
where  a  company,  with  a  capital  stock  of  1,500,00')  dots.,  is 
in  course  of  formation.  A  company  for  the  acquisition  of 
the  patent  rights  in  European  countries  and  the  British 
colonies  (except  British  colonies  in  North  America),  owned 
by  Dr.  Lehuer,  was  formed  in  England  last  July  with  a 
capital  of  108,000/.  The  patent  rights  were  then  purchased, 
Mr.  Lehner  receiving  32,000Z.  in  cash  and  30,000/.  in  fully 
paid-up  shares,  thus  leaving  40,000/.  working  capital  to 
carry  on  the  manufacture  of  this  artificial  silk. 

The  intention  was  first  to  manufacture  the  raw  material 
in  England,  but  as  a  large  quantity  of  alcohol  is  consumed 
in  its  manufacture,  and  the  tax  on  alcohol  in  England  is 
almost  prohibitory  for  manufacturing  purposes,  the  com- 
pany decided  to  establish  the  factory  in  a  country  where 
spirits  used  for  the  arts,  science,  and  manufacturing  pur- 
poses are  untaxed.  The  plant  was  therefore  established  at 
Glattbrugg,  near  Zurich,  under  the  supervision  and 
management  of  Dr.  Lehner,  who,  in  addition  to  being  a 
heavy  stockholder,  receives  a  nominal  annual  salary  of 
600/.  for  his  services.  Here  alcohol  consumed  for  such 
purposes  is  untaxed. 

The  artificial  silk  is  thus  forwarded  in  a  raw  state  to 
England,  and  there  manufactured  into  textile  fabrics  of 
every  description. 

Dr.  Lehner  says  that  it  is  the  intention  to  manufacture 
this  artificial  silk  in  America,  provided  alcohol  used  for  its 
manufacture  is  tax  free  ;  otherwise,  it  will  have  to  be 
manufactured  in  Switzerland  and  then  forwarded  to  America 
as  raw  silk,  to  be  there  manufactured  into  textile  fabric-:. 
He  also  says  that  so  far  his  English  company  has  not  come 
into  competition  with  the  real  eocoon  silk,  his  articles  being 
mostly  Used  to  mix  with  cotton  and  wool,  but,  of  course, 
there  is  no  telling  how  sharp  a  competition  this  artificial 
article  will  bring  against  real  silk  in  the  future. —  U.S. 
Consular  Reports. 


Cl.VNADAR    IV     Tl 

In  the  south  of  Texas  within  the  Big  Bend  of  the  Rio 
Grande  River,  about  SO  or  90  miles  south  of  Alpine  station, 
and  90  or  100  miles  from  Mart'a  station  on  the  Southern 
Pacific  Railway,  the  cinnabar  occurs  both  in  massive 
limestone  and  in  a  siliceous  shale  and  a  white  earthy  clay- 
like rock,  and  in  part  in  a  true  breccia  of  greyish-white 
siliceous  shale,  dense  and  compact,  imbedded  and  cemented 
in  a  red  and  chocolate  coloured  ferruginous  nia^,  also 
and  hard.  The  cinnabar  is  more  generally  crystalline 
than  amorphous.  There  are  also  considerable  mass* 
snow-vhite    argillaceous    rock,  seemingly    the    result    of 

alteration    of   shale    by    infiltration,    in    which    cinnabar    is 

found  in  minute  crystalline  grain-  spread  in  bunches  here 
and  there  through  the  mass.  In  addition  then;  are  amor- 
phous bunches  Of  cinnabar  found  in  the  brccciated  shale 
and  limestones  and  breccia.  This  cinnabar  is,  however,  not 
in    hard    maSMI    like   tho-e   of    the    New  A  lmad<  n    mine    in 

California,  nor  is  it  in  veinlets,  as  there  found,  traversing 

the  rocks;   but  i-  -oft  and   friable  and  has  a   light    vermilion 
.11  r. 

There  is  a  second  line  of  cropping  of  cinnabar  a  few  rods 

north  of  the  first  in  a  mass  of  bard  limestone.  Thi-  is  in  a 
.■.ill  defined    breccia    of    iron    oxide,    and     the    masses     of 

cinnabar  are  closely   associated   with    it.     The    cinnabar 

Cropping!     may    be     traced    a    few    feet     cell     way,    and    the 

breadth  doei  not  exceed  18  in.  or  2  ft.  The  author  statei 
that  the  conditions  for  working  these  deposits  are  not 
favourable,    'i  be  brilliant  colour  of  the  ore  would  permit 

of    its  being  used  as  vermilion  ;    but    there    i-    DO  watei   neu 

tin  place  for  concentrating  it.     Considerable  on-  could  be 

taken  out  from    the    loose   earth   along  the  mini  cropping*  it 
could  he   had   to   wash  with.      A    supply  of   wood    for 


fuel  can  be  had  along  the  Rio  Grande,  and  could  be  delivered 

at  the  mines  for  probably  •")  dols.  or  <i  dols.  per  cord.  —  /'.'//.'/. 
(tml  Mining  Journal. 

North  Carolina   Moxa/.itk. 

Monazitc  is  a  phosphate  of  the  rare  earths,  cerium, 
lanthanum,  and  didymium.  It  also  contains  thoria  and 
silica,  which  are  present  in  varying  percentages.  The 
mineral  is  subtianslucent,  light  yellow,  or  yellowish-brown 
or  green,  and  has  a  resinous  lustre.  Its  hardness  is  from 
5  to  5"5,  and  its  specific  gravity  4*9  to  5'3.  Its  economic 
value  lies  principally  in  thoria,  which  it  contains  ;  this  is 
used  as  one  of  tin;  constituents  in  the  manufacture  of 
mantles  for  the  Wclsbaeh  and  other  incandescent  gas- 
lights. 

The  mineral  is  somewhat  widely  distributed,  but  has  been 
found  in  commercial  quantities  only  in  Brazil,  Siberia, 
Norway,  and  North  and  South  Carolina  in  this  country. 
The  North  Carolina  area  embraces  between  1,000  and  2,000 
square  miles,  situated  in  Burke,  McDowell,  Rutherford,  and 
Cleveland  counties.  The  principal  deposits  of  this  region 
arc  found  along  the  waters  of  Silver,  South  Muddy,  and 
North  Muddy  creeks,  and  Henry  and  Jacob's  Forks  of  the 
Catawba  river  in  McDowell  and  Burke  counties  ;  and  the 
Second  Broad  river  in  McDowell  and  Rutherford  counties, 
and  the  First  Broad  river  in  Rutherford  and  Cleveland 
counties.  Some  monazite  is  also  found  in  Polk  county,  and 
along  the  western  edge  of  Catawba,  Lincoln,  and  Gaston 
counties. 

The  best  crystallised  specimens  have  been  found  at 
Milholland's  mill  and  Stony  Point  in  Alexander  county. 
The  monozite  occurs  in  the  sands  and  gravels  of  the  stream 
beds,  associated  with  other  minerals,  such  as  quartz,  feldspar, 
hornblende,  epidote,  mica,  magnetite,  garnet,  zircon,  rutile, 
corundum,  &c.  The  primary  source  of  monazite  is  in  the 
crystalline  gneisses  and  schists,  of  which  it  is  an  accessory- 
constituent.  The  material  produced  from  the  disintegration 
of  the  decomposed  country  rock  is  deposited  in  the  stream 
beds,  and  undergoes,  by  virtue  of  a  continual  current  and 
differences  of  specific  gravity,  a  natural  process  of  partial 
sorting  and  concentration.  The  richer  portions  of  the 
stream  deposits  are  thus,  as  a  rule,  found  near  the  head- 
waters. 

As  the  percentage  of  thoria  is  variable  in  different  sands, 
the  value  of  the  mineral  consequently  varies  accordingly, 
and  must  be  determined  by  careful  chemical  analysis.  Some 
monazite  contains  practically  no  thoria.  It  is  stated  that 
the  transparent  greenish  and  yellowish-brown  varieties  are 
usually  the  richest.  The  best  North  Carolina  sands  (highest 
in  thoria)  occur  near  Brindletown,  Burke  county,  and  in  the 
northern  part  of  Cleveland  county.  Some  of  the  highest 
grade  Brindletown  sand  runs  from  1-00  to  G-00  per  cent,  of 
thoria  ;  sand  from  Gum  Branch  in  McDowell  county  is 
reported  to  run  .'!■;•>')  per  cent,  thoria ;  some  sand  from 
near    Shelley  in    Cleveland    county    contains  2'  70  per  cent. 

thoria. 

The  thickness  of  these  stream-gravel  deposits  is  from  l  to 
2  ft.,  and  the  width  of  the  mountain  streams  in  which  they 
occur  is  seldom  over  12  ft.  The  sluice  boxes  used  in 
trating  it  are  about  H  ft.  long  by  20  in.  wide  by  20  in. 
deep.  Two  men  usually  work  at  a  box,  the  one  digging  the 
gravel  and  Bhovelling  it  into  the  box,  the  other  one  working 
it  up  and  down  in  the  box  with  a  gravel-fork  or  perforated 
shovel  in  order  to  float  oil' the  lighter  sands. 

These  boxes  are  cleaned  out  at  the  end  of  the  day's  work, 

the  cleaned  monazite  being  collected  and  dried.  If  it  con- 
tains   magnetite    it  if;    treated    with    a    magnet.      It    is   then 

i\    for  packing  and  shipment.     Prom  20  to  :s.r)  lb.  of 

Cleaned  monazite  sand  per  hand  is  considered  a  good  day's 
work.  The  value  of  the  best  grades  of  sand  is  0  to  7  cents 
per  pound  :il    the  diggings. 

During  the  pas!  two  years  the  following  shipments  of 
monazite  -and  have  been  made  from  this  region  : — 

In     1893,    110,000  1b.    at     1;    cents    at    mines,    0,000   dols.  ; 

20,0001b.  at  .1  cents  at  mines,  1,000  dols.;  total,  1:10,1100  lb., 

7,0no  dols.  Iii  1894,  -lOO.Oiiii  lb.  at  6|  cents  at  mines, 
81,050   dols.;    80,000    lb.  at    0  cents    at    mines,   4,800  dols.  \ 

6,855  lb.  at  :.  cents  at  mines,  842 •  75  dols.  \  total,  :,  10, k;,:.  lb., 
86, 192 '75  dols.     Ibid. 
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Tin:  Tim  Di  i  obits  01    Di  bango,  Mi  >■ ' 
Tin  lia-  been  found  in  Mexico  al  the  following  points:— 
Durango,  Cacaria,  and   PotrilloB,  in  the  State  of  Dorango; 
Canitas,    Sain    Alto,     and     Chalchiuites,    in    Zacatecas; 
Bolaftos,  Comanja,   T(  .   and    Paso   ie   Sotos,   in 

Jaluco,  and  on  the  Ranchos  de  la  Pena  and  San  Joae  de 
Eatanos  in  the  same  State;  al  the  Ceiru  de  Zamorano,  and 
in  the  DistritOB  de  Chichimequillas  and  Bravo,  in  Quere- 
taro;  at  the  Cello  del  Chiqnihnite,  in  Aguas  Calientes ;  in 
the  Dirtritosde  Ures,  Arizpe,  and  Sagnaripa,  of  Sonora ;  at 
(  atorce,  Valle  San  Francisco,  and  on  the  Mesas  de  la  Cruz 

and    San  Jos-    I  in.-na-  \  ista,    in    San    Luis  I'otosi,  also    near 

the  Santuario  del  Desierto,  in  the  Cordillera  extending 
Bouth-east  from  the  capital  of  the  State,  San  Luis  Potosi; 
at  Guanajuato,  Dolores,  Villalpando,  Hidalgo  San  Diego, 
and  between  Santa  Rosa  and  La  Fragua,  in  the  Stat.-  of 
Guanajuato. 

Potrillos,  an  outlying  ranch  of  the  Guartiinape,  on  the 
Sierra  de  San  Francisco,  a  spur  of  the  Sierra  Madre,  about 
Km  miles  north  of  Durango,  is  12  miles  south-east  of  the 
famous  Promontorio  mine,  which  in  recent  years  has  been 
a  large  silver  producer.  The  general  altitude  of  the  valleys 
of  Potrillos  is  about  6,500  to  7,000  ft.  In  1839  there  was  a 
considerable  population  iu  this  region  getting  tin-stone 
from  the  stream-beds.  The  industry  did  not  continue  long, 
as  the  region  was  infested  by  Indians  until  1867.  Alter 
these  were  driven  out  a  little  mining  was  done,  but  the 
region  was  still  very  unsettled  and  no  regular  operations 
were  followed. 

The  geology  of  the  district  is  simple  ;  the  prevailing 
country  is  rhyolite  and  rhyolite-tuff,  chiefly  the  latter,  of 
recent  origin.  This  is  a  greyish-white,  soft  rock,  very  much 
decomposed  even  at  a  depth  of  150  ft.  In  the  Candelaria 
mine  this  changed  suddenly  to  a  hard,  brittle,  purplish 
variety.  Cassiterite  occurs  along  the  fault-planes  in  aggre- 
gations of  nuggets  and  occasionally  in  hands  of  crystalline 
mineral,  replacing  the  country  rock  between  two  sheeting 
planes.  In  the  former  class  of  ore  there  are  all  gradations 
from  nests  of  pure  mineral  down  to  small  particles,  so  the 
whole  may  not  assay  over  1  per  cent,  metal.  The  ore  that 
has  been  mined,  however,  has  generally  shown  from  3  to  10 
per  cent,  of  metal,  and  as  thus  found  has  been  broken  from 
breasts  3  or  4  ft.  wide.  The  ore  is  found  in  pockets,  never 
large,  occurring  in  a  series  connected  by  thiu  stringers,  and 
having  a  general  dip  to  the  west  of  about  45°.  These  ore 
bodies  are  poorly  defined,  passing  into  the  barren  country 
rock  by  insensible  gradations. 

The  cassiterite  is  generally  in  botryoidal  concretions.  In 
colour  it  is  oftenest  black,  but  very  frequently  brilliant  red 
and  occasionally  yellow.  In  the  veins  the  tin  ore  is 
invariably  associated  with  micaceous  hematite.  No  evidence 
of  Wolfram  compounds  have  been  noted  in  the  ore  or  metal. 
Analysis  of  two  lots  of  pig  tin  showed,  however,  7 -3  and 
'.) •  2  per  cent,  antimony,  with  92-6  and  90-6  per  cent,  tin 
respectively.  It  is  believed  that  the  antimony  is  chemically 
combined  with  the  cassiterite. 

After  Potrillos,  the  next  extensive  developments  in 
Mexican  tin  fields  were  carried  out  in  the  Cacaria  district, 
about   40  miles  north  of  Durango.     In    1881  the  property 


of  St.  Louis,  and  extensively  explored,  but  later  was 
abandoned  as  unprofitable  and  the  mines  reverted  to  the 
Original  owners.  These  mines  are  in  the  southern  extension 
of  tin  Sierra  de  la  Candela.  The  physical  characteristics 
of  the  region  are  identical  with  those  of  Potrillos,  The 
most  extensive  developments  were  made  in  the  Diablo  mine, 
which  was  opened  to  a  depth  of  278  feet. 

The  third  locality  in  the  vicinity  of  Durango  is  the  Cerro 
de  fnlesiade  los  Bemedios,  about  half  a  mile  west  of  the 
city  of  Durango.  A  shaft  was  sunk  GO  feet,  but  the  veins 
proved  too  small  and  the  mine  was  abandoned.  The 
country  rock  and  vein  formation  are  identical  with  that  of 
Potrillos.  There  is  very  little  information  regarding  the 
other  tin  deposits  in  Mexico.  Attempts  have  been  made  to 
work  those  at  Sain  Alto,  and  certain  others  at  (Juanajuato, 
but  with  what  success  is  not  known.  In  the  Canton  of 
Teocaltiche,  in  the  state  of  Jalisco,  mines  were  exploited 
extensively  at  one  time.  The  mine,  "  Los  Valleeitos  "  was 
opened  to  a  depth  of  30  metres,  and  for  a  length  of  200 
metres  on  the  vein.  Its  product  when  at  its  best  was  about 
900  lbs.  of  black  tin  per  month,  from  which  6,000  lbs.  of  metal 
were  obtained.  The  mines  at  Bolanos,  also  in  Jalisco,  are 
still  worked  in  a  desultory  manner  to  supply  local  require- 
ments.— Ibid. 


The  Petroleum  Supply  of  the  Caucasus. 

According  to  the  Moniteur  Officiel  du  Commerce  the 
petroleum  springs  existing  around  llaku  do  not  appear  to 
have  lost  their  prolific  character,  at  all  events  in  the  districts 
of  Halakhani-Salrundschi,  Bibi-Eybat,  and  Romamy,  where 
the  petroleum  industry  is  concentrated.  In  1893  the 
production  of  mineral  oil  was  337,051,834  pouds  (1  poud  = 
36  lb.);  of  this  quantity,  324,763,197  pouds  (13  6  per  cent, 
more  than  in  1892)  underwent  treatment  in  the  local 
refineries,  the  remainder  having  been  used  for  purposes  of 
fuel  or  lost.  The  increase  arises  chiefly  from  the  fact  that 
the  springs,  without  the  aid  of  pumps,  supplied  about  one- 
third  of  the  aforesaid  total.  The  price  of  the  unrefined 
petroleum  has  been  affected  by  this  abundant  supply  ;  it 
has  varied  from  2 '75  copecks  (1  copeck  =1  farthing 
approx.)  per  poud  in  winter  to  about  0*75  copeck  in 
summer.  In  1893  there  were  38  springs  and  458  wells  with 
pumps.  A  set  of  pipes,  from  75  to  150  mms.  in  diameter, 
and  of  a  total  length  of  268  kilos.,  connecting  the  wells  and 
the  works,  has  permitted  of  the  refining  of  about  1,440,000 
pouds  daily.  There  are  only  85  refineries  in  work,  and 
several  have  had  but  little  to  do,  because  in  Russia,  as 
everywhere  else,  the  larger  establishments  are  crushing  out 
the  smaller.  The  refineries  have  produced  and  exported 
the  following  quantities: — Refined  petroleum,  85,633,791 
pouds  ;  lubricating  oils,  6,232,7  10  pouds  ;  benzene,  252,493 
pouds;  tar  and  gasoline,  437,620  pouds;  and  petroleum 
residues,  145,538,399  pouds.— Ih'nl. 

German  Patent  Office  Statistics  fou  1894. 
Ding.  Poly.  J.  295,  160—164. 
This  article  is  a  resume  of  the  official  sta'istics  of  The 
Imperial  Patent  Office  for  1894. 

It    is    pointed    out   that   a   new   arrangement,    giving   a 
broader  and  clearer  view  of  the  subject,  has  been  adopted. 


was  taken  in  hand  by  the  Durango  Tin  Mining  Company, 

Table  I. 
Showing  the  Number  of  Patents  Applied  for,  Granted,  and  Cancelled 


1. 

Year. 

2. 

Applications. 

3. 

Applications 
Published. 

4. 

Refused  after 
Publication. 

5. 

Patents 
Granted. 

6. 

Patents 

Cancelled  and 

Withdrawn. 

7. 

Patents  Expired 

or  Cancelled 

through 
Non-payment 

Of  Fees. 

8. 

Patents 

remaining  in 

force  at  the 

end  of  the 

Year. 

1S77 

8,212 

1,674 

• . 

190 

« ■ 

•  • 

190 

1878 

5,949 

4,807 

187 

4,200 

3 

160 

4,227 

1879 

6,528 

4,570 

406 

4,410 

17 

1,813 

6,807 

1880 

7,017 

4,422 

300 

3,966 

21 

2,745 

8,007 

1S81 

7.17 1 

4,751 

313 

4,339 

21 

3,703 

8,619 
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Taiu.k  I. — continued. 


1. 
Year. 

2. 
Applications. 

3. 

Applicai  imis 
Published, 

1. 

Refused  after 
Publioal  inn. 

5. 

Patents 
Granted. 

0. 

Patents 

Cancelled  and 

Withdrawn. 

7. 

Patents  Expired 

or  Cancelled 

i trough 

Non-payment 

of  Pees. 

s. 

Patents 

remaining  in 

force  at  the 

end  of  i  in- 

Sear. 

1882 

7,669 

4,549 

255 

4,131 

25 

3,273 

9, 152 

1883 

8,121 

5,025 

31S 

4,848 

30 

3,710 

10,535 

1881 

8,C07 

4,032 

357 

4, 159 

18 

3,984 

10.994 

1885 

9,408 

4,456 

868 

4,018 

25 

3,947 

11,016 

18S0 

9,991 

4361 

S68 

4,008 

22 

3,786 

11,249 

188V 

9,904 

4,221 

350 

8,882 

84 

3,587 

11,512 

1888 

9,869 

4,262 

287 

8,928 

26 

3,025 

11,810 

1889 

11,645 

4,962 

217 

4,406 

15 

3,973 

12,732 

1890 

11,882 

5,351 

205 

4,080 

15 

3,761 

13,039 

1891 

12.919 

5,989 

199 

5,550 

23 

4,435 

1 1,735 

IV  <2 

13,12(1 

0,920 

189 

5,909 

11 

4,799 

15,825 

1893 

14,205 

0,957 

210 

0,430 

12 

4,949 

17,299 

1894 

14,964 

0,532 

256 

6,280 

22 

5,038 

17,'.»21 

1877—1894 

172,150 

88,441 

1,-41 

79,620 

313 

61,418 

•  • 

To  compare  the  number  of  patents  granted  with  the 
number  of  applications,  it  is  not  sufficient  to  simply  take 
the  respective  figures,  as  a  number  of  applications — 941  in 
all  since  1877 — have  never  been  even  considered,  on  account 
of  the  application  fee  not  being  paid,  and,  also,  there  are  a 
number  still  under  consideration,  both  of  which  ought  to 
be  included.  When  these  are  allowed  for,  it  appears  that 
">2  '}  per  cent,  of  the  applications  for  patents  are  published, 
the  rest  having  been  either  withdrawn,  or  refused,  for  some 
a.  Of  the  applications  published,  patents  have  been 
granted  to  91 '9  per  cent.,  refused  to  5-5  per  cent.,  whilst 
2  •  6  per  cent,  were  withdrawn  after  publication. 

About  two-thirds  of  the  applications  are  made  through 
patent  agents,  the  exact  figures  for  the  last  four  years  being: 


Per  Cent. 

1891 05-69 

1S92 64-50 

1893 GO-30 

1894 6505 

Iii  these  years  about  28  per  cent,  of  all  applications  were 
made  on  behalf  of  foreigners,  and  therefore  of  necessity 
through  agents,  so  that  about  half  the  applicants  residing 
in  Germany  have  employed  agents.  The  followiug  table, 
which  is  an  abstract  of  a  very  extensive  one  in  the  official 
publication,  gives  the  applications  grouped  into  subjects,  of 
which  there  are  89  in  the  original ;— . 


Table  II. 

Aitlic.vtio.ns,  &<•.,  Classed  under  Various  Injh  stkies. 


Applications, 


Grants. 


1894. 


1893. 


1894. 


L898. 


Appeals 
is'.' I. 


Grants.    Cancelled. 


lss;  i,,  ism. 


Mining  and  smelting  MJI.-isse-  1,5,18,40)  

Iron  and  metal  working  (Classes  7, 81,  t\  19,67,69,87). 

Motive  power  "  0  n.  14,24,  16,  10  

Chemical  industries  (Classes  12, 10,22.  28,26,62, 75,  7s.<- 

Beetricity  (Class  21 1 

Agriculture  (Class  16) 


AH.  <-f  reproduction  and  paper  industry  (Classes  11,  15,51,55. 

70). 

Traffic  and  transportation  (Clas*  s  19, 20.  66,81)  

Textile  and  clothing  (Cfa  !, 71,78,7*         .... 

Uanddrn  1,64,66,79)  

berr  and  domestic  appliances  (Cls  ■  •    88,84,44)  



\\n>A  w.rkin;-    •  :  0.",) 

ind  epK-k-.  (Classes  VI,  88) 

ding  construction  (<  

ribntion  of  wafa  


193 

75- 
1,514 
l.i:i5 
003 
519 
737 

1,112 
1,068 

B10 

885 

198 


194 

no 

1112 

20 

1,848 

828 

428 

1(15 

109 

5,004 

1 .  175 

511 

484 

217 

8,792 

l.:i:«l 

853 

681 

305 

0.207 

575 

210 

229 

89 

2,862 

527 

210 

223 

57 

2,902 

741 

377 

121 

51 

1,664 

812 

840 

ill 

Ml 

1,702 

1,168 

532 

5  15 

i.-,n 

6,996 

1.053 

885 

160 

134 

5,863 

1.050 

3:13 

lis 

00 

5,052 

352 

211 

1, 

05 

2.302 

Oi  111 

301 

270 

00 

!,966 

500 

2SI 

86 

8,939 

281 

01 

70 

:i:i 

1,099 

200 

:n 

22 

1,1  ir 

1,448 

3.73S 
0.0S2 
3,913 
2.100 
2,325 

3,583 

3,733 

:..;  10 
1,01s 
1,200 

1.075 

2,283 

3.217 
0:11 

■l-H 
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Notices  of  opposition  have  been   lodged    in  all  cla 
during  L894,  bul  most  frequently  in  classes  12  and  22,  both 
of  which  relate  to  chemical  industry. 

The  effeel  of  the  registration  of  "designs  "  on  applica- 
nts, is  Bhown  in  the  decrease,  or  non-increase, 
ofthe  latter  in  is'.M  and  1892.  It  is  most  marked  in  those 
groups,  into  which  the  Bo-called  "  articles  of  the  sea 
come,  for  which  the  Bhozter  and  cheaper  protection  afforded 
l>v  registering  the  design  is  sufficient. 

Table  III. 
Showing  rm   Patents  Cancelled,  Abbanged  lccobding 

mi    tiii.    AnNUAI.FeES    I'll;    THE    TlHE,  FBOM    .1 1  !,Y    1, 

1877,  ro  Dbci  mbi  b  81,   L894. 


In  the  second  column  of  this  table,  it  will  be  noticed  that 
the  first  figure  differs  by  508  from  the  total  number  of 
patents  granted,  as  given  in  Table  I.     This  is  explained  by 


the  fact,  that  in  the  latter  patents,  granted  by  t lie  various 
German  States,  which  have  now  been  converted  into 
imperial  patents,  are  included.     As  there  was  a  fee  of  more 

than  SO  marks  already  due  on  .Vis    of   these,  thej   could  not 

be  included  in  Table  III. 

The  lnading  of  column  2  is  incorrect  in  so  far  as,  that 
Bince  October  l,  1891,  the  fee  of  ho  marks  is  not  due  on 
patents  being  granted,  but  before. 

The  greatest  number  of  patents  become  void  through 
non-payment  of  fees  during  the  first  three  years,  during 
which  53"88  per  cent,  are  cancelled.  The  third  year  is  the 
critical  one.  and  in  it  nearly  one-fourth  are  allowed  to  run 
out,  probably  because  by  this  time  the  value  of  the  patent 
can  be  judged. 

After  tin'  fourth  year  the  number  cancelled  decreases 
continually.  Of  all  patents,  35  per  cent,  reach  the  fourth, 
6*8  per  cent,  the  eighth,  2-  1  per  cent,  the  twelfth  year,  and 
I  per  cent,  are  kept  up  for  the  full  term  of  15  years. 

The  statistics  relating  to  oppositions,  Bhow  that  out  of  5o 
cases  which  were  still  under  consideration  at  the  end  of 
1893,  8  were  withdrawn,  22  ended  in  patents  being  granted, 
18  in  patents  being  refused,  and  2  were  left  still  unsettled. 
In  189:5,  1,6.39  oppositions  were  lodged,  of  which  97  were 
either  withdrawn  or  not  proceeded  with,  either  because  they 
were  held  to  be  inadmissible,  or  for  non-payment  of  fee*. 
Of  the  1,.">42  proceeded  with,  25  of  which  are  still  unsettled, 
1,163  wen  lodged  before  the  publication  of  the  application 
and  354  after.  Of  the  former.  18  were  referred  back,  389 
published,  and  75G  refused.  Of  the  3*9  applications  which 
were  published  after  opposition,  patents  have  been  grauted 
to  357  and  refused  to  24,  8  cases  being  still  undecided. 

Appeals  from  the  above  decisions  were  lodged  by  appli- 
cants in  137  eases.  55  of  which  wen-  successful  and  82 
dismissed. 

The  opposers  appealed  iu  217   cases,  successfully  in  80 

cases  and  unsuccessfully  in  121  (in  some  cases  there  was 
more  than  one  opposer).  Since  1877,  1,647  actions  to  have 
patents  declared  void  have  been  brought.  Of  these,  480 
have  been  withdrawn,  1G2  are  still  being  heard,  and  1,005 
have  been  decided.  In  1894  the  number  of  such  actions 
was  double  that  of  the  previous  year,  but  it  must  not  be 
assumed  that  the  number  of  bad  patents  granted  was 
doubled,  as  the  number  of  patents  cancelled  is  by  no  means 
proportional  to  the  number  of  actions  brought.  In  fact,  the 
svstem  of  examination  that  obtains  has  been  brought  to 
such  a  state  of  excellence  that,  out  of  10,000  patents 
granted,  only  ,38  have  been  held  to  be  wholly,  and  30 
partly,  bad.  Applications  for  the  withdrawal  of  patents 
are  very  rare.  Since  1877  only  128  have  been  made,  of 
which  49  were  not  proceeded  with,  34  were  allowed,  or 
partly  so,  and  30  dismissed.  Appeals  were  lodged  against 
these  decisions  in  25  per  cent,  of  the  cases.  The  following 
table  relates  to  the  registration  of  designs  :  — 


Table  IV. 

Registrations  of  Designs  Applied  for,  Registered,  Cancelled,  and  Transferred. 


1. 
Applications. 

2. 
Registered. 

3. 

Considered, 

but  not 
Registered. 

4. 

Still  under 

Consideration 

at  End  of 

Year. 

5. 
Cancelled 

G. 

Prolonged 

or.  Payment 

of  60  M. 

7. 

Year. 

On  Account  of 
"Withdrawal 
or  Judge's 
Dee  - 

On 

Expiration. 

Transferred. 

1891 

((let.  1  to  Dec.  31) 

1892 

1S93 

1894 

2,o:i5 

9,066 

11,351 

15,259 

1,724 

8,  t.-il 
10,297 
13,673 

4 
141 

470 
731 

S67 

836 
1,123 
2,278 

67 
101 
130 

1.372 

•  • 

475 

1 
90 

165 
293 

1  <s«a — 1894 

37,771                :U.l50 

1,346 

•• 

il's 

1,372 

475 

549 
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The  figures  relating  to  the  registration  of  trade  marks 
may  be  summarised  as  follows  : — 

From  October  1  to  December  31,  1894,  10,807  applica- 
tions were  made,  of  which  l.l'.HJ  were  registered,  and  9,311 
are  still  under  consideration.  Figures  are  next  given 
dealing  with  the  nationality  of  the  patentees.  Generally 
speaking,  nearly  30  per  cent,  of  the  patents  of  each  year 
since  1877  have  been  granted  to  foreign  subjects,  England 
coming  first,  in  the  matter  of  number,  followed  closely  by  the 
United  States,  and  then  by  Austro-IIungary,  Fiance,  Switzer- 
land, Belgium,  Russia,  and  Italy,  in  the  order  named. 

Particulars  as  to  the  relative  number  of  registrations  of 
designs  granted  to  subjects  of  the  various  German  and 
foreign  States  are  also  given.  Of  the  former,  Prussia 
comes  first  -with  GO  -5  per  cent.,  the  remaining  North 
(ierman  States  next  with  24  "4  per  cent.,  and  then  the 
Southern  German  States  with  15*1  per  cent.  Of  the 
foreign  States,  Austro-IIungary  comes  first,  followed  by 
the  United  States,  Great  Britain,  and  Switzerland.  The 
article  concludes  with  remarks  on  the  inventive  activity  of 
various  countries,  and  on  the  income  of  the  German  Patent 
Office.— K.  B.  P.  

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imposts. 


Articles. 

Month  ending  31st  March. 

1894. 

1895. 

£ 

1,78s,';' in 

813,996 

018,050 

2,450,iil!l 

£ 
1,411,870 

885,527 

680,297 

Raw  materials  for  non 
dustries. 

■textile 

ti ports  . 

in- 

... 

3,131,237 

Total  value  of  all  ii 

33,327,'l37 

35,980,590 

Summary  of 

Exports. 

Articles. 

Month  ending  31st  March. 

1894. 

1895. 

Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articles 


Total  value  of  all  exports. 


£ 
8,241,808 

827,841 

5,466,560 

18,098,908 


£ 
2,229,136 

789,269 

2,707,39] 

1-  523,030 


Imports  op  Oils  for  Month  ending  81sx  March. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1891. 


1895. 


Cocoa-nut Cwt. 

Olive Tudh 

Palm Cwt. 

Petroleum Gall. 

H'<:'1    Toni 

Train,  Ac Tuni 

Cwt. 

Other  articles  ..  Value  £ 
Total  value  of  oils  ... 


16,015 

18,066 

ym 

1,211 

86,824 

11,00-, 

U  901,428 

3,70.-, 

1,877 

1,700 

0,790 

•  • 

•  • 

" 

£ 


£ 

I  1,07  i 


72,007 

10,10.-, 

113,022 

08,402 

210,877 

55,828 

73, 10!) 

29,114 

8/468 

58,659 

86,688 

78,074 

618,050 


Imports  of  Mbtals  for  Month  knding  31kt  March, 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Copper  :— 

Regulus , 

Unwrought  ....      „ 
Iron  :— 

7,490 
6,558 

3,012 

418,001) 

3,20!> 

621 

15,035 

GO,  784 

1,620,450 

•  • 

73,371 
3,777 

0,042 
4,438 
3,116 

353,277 

1,705 

835 

15,583 

51,924 

1,125,805 

•  • 

01,051 
4,224 

• . 

£ 

51,029 

110,717 
150,015 

285,286 

23,046 

0,125 

148,352 

102,422 

121,712 

204,270 

255,292 

60,895 

229,509 

£ 
49,494 

121,220 
126,521 

203,514 

12,838 

9,061 

148,856 
87,921 
97,583 

182,223 

185,125 
58,840 

128,005 

Bolt,  bar,  Ao , 

Steel,  unwrought . .     „ 
Lead ,  pig  and  sheet     „ 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

•  • 

.  i 

1,788,300 

1,411,870 

Imports  of  Chemicals  and  Dybstcffs  for  Month 
ending  3  1st  March. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

7.12C 
19,689 

•  • 

820 
1,862 

•• 

■  • 

10,310 

35,741 

8,482 

•  • 

8,737 
16,959 

40,360 

•  • 

623 
3,124 

•  • 

•  • 

23.223 
13,700 
8,668 

. . 

£ 

6,283 

6,654 
6,916 

122,978 

2,003 

42,862 

18,644 

17,430 

321,157 

33,001 

20,290 

203.07S 

£ 

0,175 

6,461 

7,5  tl 
91,541 

4,077 
67,285 

30,808 

.■12,31)3 

186,548 

13,322 

35,796 

158,580 

Bark  (tanners',  Ac.)    „ 
Brimstone •     >, 

Cutch  and  gambier  Tons 
Dyes  :— 

Aniline  and  other    „ 

Nitrate  of  potash  .      „ 

Oiler  articles...  Value  £ 

Total  value  of  chemicals 

•  • 

. . 

818,998 

885,527 

no 
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[KPOBTl  "i     Haw    Matkkial    foe    Non-Textile 

[NDDBTRW    FOR    MoMII     K.NDINU     8181     MvlHII. 


Article*. 


Quantities. 


1891. 


Bark,  Peruvian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


I. no,  Ac 

Gutta-percha  . 

Hides,  raw:— 
Dry 

Wet 

Ivory 


Manure  :— 
Guano Tons 

Bones 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn h 

Staves „ 

Mahogany Tons 

Other  articles . . .  .Value  £ 


6,027 

1 15,689 

20,608 

6A07 

1  2.  307 
7,298 

48,504 

37,487 

936 

528 
7,182 
11,089 
30,906 
60.S20 
1,692 
21,240 
23,1  12 
77,234 
72,779 

869 

181,852 

94,613 
5,722 
7,090 


1895. 


1,366 
237399 

41,166 

5,970 

13,190 
4,203 

48,380 
61,699 

4,646 

'.',171 

12,788 

32,028 

77,008 

2,257 

16,590 

19,066 

216,397 

322,007 

1,922 

112,799 

88,991 

3,397 

4,169 


Values. 


1891. 


£ 
10,517 

23369 

206,732 


1895. 


£ 

10,720 

38,802 
501  874 


12,667  13,440 

66,041  71,662 

S4399         37,711 


111,910 
75366 

41.338 

2,150 
34,173 

102,17(1 
56,933 
69,288 
17.-7J- 
94,104 

111,517 

14,459 

91,273 

372 

208,323 

236,572 

31,364 

54,967 
681,651 


Total  value  . 


2,450,049 


107,262 

107^28 

39,460 

25,998 
39,402 

109  983 
57,718 
75,31 1 
19,165 
70,283 
92,792 
50,012 

385,680 
619 

214,353 

215.012 
21.H27 
33,760 

791,814 


3,131,237 


Besides  the  above,  drugs  to  the  value  of  88,725?.  were   imported, 
as  against  76,2972.  in  March  1891. 

Expobtu  of  Deugs  and  Chemicals  foe  Month  ending 
31st  Maech. 


Artick  s. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

458,281 

101,486 

35.75S 

563,918 

1 22,(39 

26,723 

•  • 

£ 
128,996 

40,427 
266,071 

84,871 
307,476 

£ 
136,112 

44,218 
202,151 

83,836 
272,657 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles ...       „ 

* . 

•  • 

827,841 

739,269 

Exports  of  Metals  (othee  than  Machineey)  fok 
Month  ending  .II^t  Mah.  ii. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

10,02 1 
26,605 

9,319 
50306 

£ 

36  146 

£ 
35,619 

109,893 

Copper  :— 
Unwrought 

68366 

26,482 

30,977 

73,642 

78,401 

Mixed  metal 

34,037 

26.227 

76,413 

54,101 

•  • 

- 

151,116 

149,713 

Implements 

•  • 

•• 

102,(30 

98381 

196,309 

205,707 

1,453,506 

1,521,315 

1       ''111     .....  a  ......  .             ,, 

2,711 

3,657 

33396 

11386 

Plated  wares...  Value  £ 

•  • 

• . 

20,006 

21,951 

Telegraph  wires         „ 

•  t 

. . 

113,123 

19.59S 

11,202 

8,913 

11,513 

28,531 

13,970 

12,71 ; 

9,791 

8,115 

Other  articles  . .  Value  £ 

•  • 

•  • 

69,354 

56,930 

•  • 

■  • 

2,211,893 

2,229,136 

Expoets  of  Miscellaneous  Abticles  for  Month 
ending  'II^t  March. 


Articles. 


Quantities. 


1894, 


1895. 


Values. 


1891. 


1895. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...       „ 
Stoneware „ 


Glass:— 
Plate.. 


....  8q.Ft. 
....   Cwt. 


Flint 

Bottles 

Other  kinds 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 


1,128,100 

•  • 

1,552.900 

•  • 

36,411 


480.600 


2,139,600 


28.616 


£ 

19,721 

136,191 
27,296 
95,328 


SI, 158  ;       94,083 

6,950  i         7,594 

58,834  '        53,670 


10,958 
12,023 

•  • 

5,901 
1.762,400 

•  • 

89,439 

5,042 
50.552 


I 


Total  value , 


16,434 
13J65 

4,603 
2,325,800 

81,235 

4,978 

57,472 


£ 

11,913 

183,607 

35,372 

99,251 

60,633         46,184 

116,870        134,704 

115,950        151,117 

12,796  13,806 

4,961  5,376 

15,304  17,410 

27,377  24,952 

8,236  12,887 

113,712  112,743 

20,519  28,230 

123,901  90,117 

66  893  84,779 

119,567  *     128,116 

136,318  123,766 

27.91S  30380 

55,537  62,219 

' 

2,466,560  '  2,767,391 
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MonWv  patent  fctet. 

•  The  dates  Riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I. —GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

5843.  C.  Raleigh.  Improved  means  applicable  for  use 
in  the  separation  of  solid  matter  from  liquid.     March  20. 

5845.  C.  Raleigh.  Improved  means  applicable  for  use 
in  separating  solids  from  liquids.     March  20. 

5865.  J.  B.  ('.  Krohnke.  Improvements  in  and  relating 
to  apparatus  for  filtering  liquids.     March  20. 

6059.  J.  J.  Tong  and  J.  R.  Wood.     See  Class  XII. 

6211.  M.  Arndt.  Improvements  in  apparatus  for  weigh- 
ing gases.     March  26. 

6231.  H.  Nchmer  and  F.  Nehmer.  Improvements  in 
statical  machines  for  lighting  gas,  ether,  benzoline,  and  such 
like.     March  26. 

6491.  J.Lee.  Improvements  iu  evaporating  apparatus. 
March  29. 

6823.  W.  Griffin  and  J.  H.  Dales.  Improvements  in 
methods  and  apparatus  for  cooling  or  condensing  vapours 
or  liquids,  by  the  evaporation  of  liquids  and  the  use  of  dry 
air  for  the  same,  for  ice-making,  distilling,  and  other 
purposes.     April  3. 

0868.  H.  Kropff.  Apparatus  for  drying  or  dehydrating 
gypsum  and  other  finely-divided  materials.     April  3. 

7!  13.  J.  Bryson,  J.  Jones,  and  W.  Eraser.  See 
Class  III. 

7265.  R.  Urbanitzky.  An  improved  melting  and  reduc- 
ing furnace.     Complete  Specification.     April  9. 

7207.  W.  1*.  Thompson.  Improvements  iu  separating 
fluids  of  different  specific  gravity  and  in  apparatus  therefor. 
April  9. 

7286.  K.  W.  Kuhn.  Improvements  in  and  apparatus  for 
sterilising  liquids.  Eiled  April  9.  Date  applied  for  15th 
October  1894,  being  date  of  application  in  Belgium. 

7890.  J.  Laidlaw.  Improvements  in  centrifugal  machines 
for  separating  fluids  of  different  densities.     April  11. 

7425.  II.  Simiiiouds  and  J.  Delaney.  Improvements  in 
kilns  or  furnaces  applicable  for  burning  lime  and  other 
mineral*.     April  11. 

Complete  Specifications  Accepted.* 

1894. 

E.  Ile-keth  and  A.  Marcet.  Improvements  in 
flasks  or  cylinders  for  containing  gases  underpressure  or 
liquefaction  or  the  like.     April  10. 

,   C.  G.  J.  Holler  and  P.  Pfeiffer.     Improvement*  in 

and   relating  to  drying  and  evaporating   apparatus.     April 
17. 

9395,  T,  K.  PyeandC.  B.  Scnll.  Improvement*  in  valves 
or  regulators  for  gas  and  chemical   works.     April  17. 

10,598,  J.  1-  i'.'  i.  An  improved  method  of  and 
apparatus foi  Mturating  liquids  with  gasei,     April  ::. 

10,906.  A.  Chapman.     Improvements  i r ■  apparatus   (or 

porating  l>rine  or  Othei   liquor-',  or  solution!,  and  extrael 

be  talts  or  other  solid  matters  therefrom,     April  17. 


20,061.  J.  Mitchell.  Improvements  in  or  relating  lo 
fastening  devices  for  the  doors  of  gas  retorts.     March  27. 

1895. 

2,540.  E.  .1.  OTJrien.  Improvements  in  apparatus  for 
separating  fluids  from  solids.     April  3. 

8490.  T.  Labinal.  Improvements  in  pumps  for  rarefying 
or  compressing  gases.     March  27. 

4G80.  G.  C.  Marks. — From  E.  Wanquier  and  Fils. 
Improved  centrifugal  apparatus  for  the  continuous  separa- 
tion from  liquids  of  matters  in  suspension  therein.     A  pril  10. 


II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

5703.  G.  J.  Altham.  Improvement  iu  fuel  and  the 
process  of  making  the  same.  Complete  Specification. 
March  19. 

5730.  H.  H.  Lake.— From  E.  N.  Dickerson  and  J.  J. 
Suckert,  United  States.  An  improved  process  of  and  appa- 
ratus for  producing  and  liquefying  acetylene  gas.  Complete 
Specification.     March  19. 

5732.  W.  P.  Thompson.— From  G.  I).  Bayaud,  G.  F. 
Perrenoud,  and  G.  H.  Harvey,  United  States.  Improve- 
ments in  or  relating  to  the  manufacture  of  oil  from  gas. 
March  19. 

5860.  G.  Haycraft.  Improvements  in  apparatus  for  use 
in  the  manufacture  of  artificial  fuel.     March  20. 

6101.  L.  M.  Bullier.  Improved  method  of  rendering 
acetylene  and  other  gases  rich  iu  carbon  suitable  for 
lighting  and  heating  purposes.     March  23. 

6158.  F.  L.  Slocum.  Improvements  in  and  relating  to 
scrubbing  or  purifying  of  gases  and  in  apparatus  therefor. 
Complete  Specification.     March  25. 

6300.  A.  McDougall.  Improvements  in  the  treatment 
of  coal  to  adapt  it  for  more  economic  use  as  fuel  and  in  the 
manufacture  of  gas.     March  27. 

6585.  P.  Douin  and  P.  Kestuer.  Improvements  iu  the 
combustion  of  gaseous  fuel  and  apparatus  therefor. 
Complete  Specification.     March  30. 

0015.  II.  II.  Lake— From  M.  M.  Rotten  and  Co. 
Improvements  relating  to  the  treatment  of  peat  and  to 
apparatus  therefor.     March  30. 

6690.  A.  liesson.  Improvements  in  incandescence  gas- 
burners.     April  1. 

0777.  E.  Gearing.  Improvements  in  acetylene  generating 
and  storing  apparatus.     April  2. 

6870.   I).  W.  Sugg.     Improvements   in  incandescent  gas 
burners.     April  3. 

711).  J.  Bryson,  J.  Jones,  and  W.  Eraser.  See 
Class  III. 

7160.  W.  II.  Westwood,  E.  T.  Wright,  and  W.  W.  S. 
\V< iBtwOOd.  Improvements  in  the  manufacture  of  enriched 
water  gas,  and  in  apparatus  employed  in  the  said  manu- 
facture.    April  H. 

72HI.  II.  S.  Klworthy  and  I'.  I).  Henderson.  An 
improved  process  and  apparatus  for  the  separation  of 
carbonic-acid  gas  from  the  products  of  combustion  or  other 
mixed  and  leu  soluble  gases.     April  9. 

7502.    W.  Thomson  and  II.  Smith.      Improvements  In  the 

manuf acture  of  fuel.     April  13. 

7517.   II.  Simon.      Improvements    iu  anil   connected    with 

the  manufacture  of  gae.   Complete  Specification.    April  13. 
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1894. 

2914.  V.  B.  Lewes.  Improvements  in  and  in  apparatus 
lor  the  manufacture  or  production  of  ga~.     April  17. 

'.il'7  1.  F.  Stauber.  Improvements  In  the  process  of  and 
apparatus  for  producing  peat  briquettes  and  the  like 
Aprd  .'!. 

7.  C.  Schmitz.     Improvements   in   or  relating   to  tlie 
combustion  of  fuel.     March  27. 

1 0,772.  A.  .1.  Tempore.  Process  of  deodorising  petroleum 
and  other  hydrocarbons.    April  10. 

11,522.  N.  K.  II.  Ekelund.  Apparatus  for  the  manu- 
Pacture  <>f  carbonised  powder  from  peat,  sawdust,  and  such 
like.     April  10. 

1 1,810.  J.  II.  Lamprey.  Improvements  in  apparatus  for 
the  rapid  and  economical  production  of  ozone.     April  17. 

18,715.  A.     W.     Summers. 
-March  27. 


22,181.  C.  W.  Pinkney.  Improvements  in  or  connected 
with  apparatus  for  the  manufacture  of  gas  from  liquid 
hydrocarbons.     March  27. 


til.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application." 

7113.  J.  Bryson,  J.  Jones,  and  W,  Eraser.  Improve- 
ments in  or  relating  to  retorts  for  the  distillation  of  shale 
and  other  bituminous  substances,  or  for  the  calcining  of 
ironstone,  lime,  or  other  substances,  also  applicable  to  gas- 
producers.     Complete  Specification.     April  C. 


Fuel  -  saving    compound. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

5796.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  dye  stuffs.     March  19. 

5797.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of  colouring 
matters.     March  19. 

5861.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  colouring  matters.     March  20. 

6162.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Improvements  in  the 
manufacture  of  direct-dyeing  azo  colouring  matters. 
March  25. 

6176.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  dyestuffs,  and  materials  therefor.     March  25. 

6328.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  dyestuffs.     March  27. 

6697.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  azo 
dyes  of  the  benzidine  and  analogous  series.     April  1. 

6967.  F.  E.  Mafat.  Process  and  apparatus  for  extracting 
the  colouring  matter  from  dyewoods.     April  1. 


7l7o.  0.  [mray.  -From The Farbwerke vormals  Meister, 
Lucius  and  Briining.  Manufacture  of  dyestuffs  from 
substituted  fluoresceins.     Aprils. 

7237.  .J.  Lmray.-  From  La  Societe  Anonyme  des  Matiercs 
Colorantes  et  Froduiti  Chimiques  de  St.  Denis  ami  1).  A. 
Rosenstiehl.  Manufacture  of  azo  colouring  matters, 
dyeing  unmordanted  cotton  in  acid,  neutral,  or  alkaline 
bath.    April  9. 

7498.  J.  Duxbury. — From  E.  A.  Mitchell.  An  improved 
"  kaki  "  dye.     April  13. 

7549.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining.  Manufacture  of  new  substantive 
dyestuffs.     April  13. 


Complete  Specifications  Accepted. 

1894. 

7422.  J.  Baruch  and  A.  Goldsobel.  Improvements  in 
and  connected  with  the  manufacture  of  colouring  matters. 
April  10. 

9610,  II.  F..  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters,  and  materials  therefor.     March  27. 

10,854.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  in  the  manufacture  of 
colouring  matters  related  to  the  indulines  and  eurhodines. 
April  10. 

11,157.  S.  Pitt.— From  L.  Cassella  and  Co.  The  pro- 
duction of  phenylamidoxynaphthalene  sulpho  acid,  and  of 
colouring  matters  deriving  therefrom.     April  17. 


1895. 

3854.  J.  Imray. — From  J.  Bierer  and  La  Societe  L. 
Durand,  Huguenin,  and  Cie.  Manufacture  of  new  blue 
gallocyanine  colouring  matters.     April  10. 

4985.  H.  Imray. — From  The  Basle  Chemical  Works. 
Manufacture  of  colouring  matters  of  the  group  of  the 
phthaleines.     April  17. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

6045.  J.  R.  Barlow  and  H.  Duxbury.  Improvements  in 
the  manufacture  of  coloured  figured  fabrics.     March  23. 

6293.  J.  Strakosch  and  A.  Herzet.  An  improved  process 
for  cleaning  off  and  carbonising  the  impurities  adhering  to 
wool,  wool  waste,  and  wool  combings.     March  27. 

7044.  R.  J.  CrowlejT  and  J.  Chisholm.  A  means  of 
rendering  textile  fabrics  uninflammable.     April  5. 

Complete  Specifications  Accepted. 

1894. 

10,337.  H.  Cohrs  and  J.  Oesterreich.  Process  and  com- 
position for  waterproofing  textile  materials  or  fabrics  and 
finished  garments.     April  3. 

10,450.  H.  F.  Moreau  and  L.  Canevet.  The  manufacture 
and  production  of  a  new  kind  of  lace.     March  27. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

604G.  R.  \Y.  Thorn.  Improvements  in  or  relating  to 
keirs  employed  in  bleaehing  textile  and  other  materials. 
March  23. 

62<JG.  J.  II.  Sparks,  A.  Stockdale,  and  M.  Liebert.  A 
new  or  improved  process  or  treatment  and  means  for 
decolourizing  or  changing  the  colour  of  dyed  or  coloured 
animal  and  vegetable  tibres  and  fabrics,  and  other  fibrous 
materials  or  substances.     March  27. 

G445.  J.  A.  O'Loughlin.  Improvements  in  the  produc- 
tion of  white  printed  designs  in  conjunction  with  a  certain 
dyed  colour  on  textile  fabrics  and  the  like.     March  29. 

G446.  J.  A.  O'Loughlin  and  A.  Barclay.  Improvements 
in  the  production  of  white  printed  designs  in  conjunction 
with  a  certain  dyed  colour  on  textile  fabrics  and  the  like. 
March  29. 

6532.  J.  A.  O'Loughlin.  Improvements  in  the  produc- 
tion of  coloured  printed  designs  in  conjunction  with  a 
certain  dyed  colour  on  textile  fabrics  and  the  like. 
March  30. 

6533.  J.  A.  O'Loughlin.  Improvements  in  the  produc- 
tion of  coloured  printed  designs  in  conjuction  with  certain 
dyed  colours  on  textile  fabrics  and  the  like.     March  30. 

6534.  A.  Barclay.  Improvements  in  the  production  of 
coloured  printed  designs  in  conjunction  with  certain  dyed 
colours  on  textile  fabrics  and  the  like.     March  30. 

6969.  W.  Mather.  Improvements  in  the  treatment  of 
textile  materials  and  products  in  bleaching,  washing,  and 
otherwise  operating  upon  them,  and  apparatus  for  that 
purpose.     April  4. 

Complete  Specifications  Accepted. 

1894. 

7885.  J.  S.  Lord  and  G.  S.  Lord.  Improvements  in 
machines  for  washing,  scouring,  mordanting,  bleaching, 
sizing,  and  dyeing  yarn  in  the  hank.     April  10. 

0524.  L.  Schaefer.  Improved  method  of  and  apparatus 
for  marking  patterns  on  fabrics.     April  17. 

10,391.  F.  A.  Blair.  Improvements  in  apparatus  for 
dyeing  or  otherwise  treating  with  liquids  textile  material-  in 
a  more  or  less  manufactured  condition.     April  3. 

18,258.  E.  Potter  and  Co.,  Lini.,  and  J.  Barr.  Improve- 
ment- in  printing  upon  calico  and  other  woven  fabrics. 
April  3. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

5651.  II.  Loesner.     ProcaM  for  separating  chlorine  from 
gases  mixed  therewith.     March  1  h. 

Hoepfner.      Improvements  in  the  production  of 
zinc  chlorides.     March  ]H. 

yj>,i,.  N.  Basseti   and  W.  too  Baranoff.     Improvements 

in  the  jiiaiiu  ad  production   of  phosphoric  acid  for 

in   the  treatment  n  alkaline  chlorides,  oi  for  other 

purposes.      March  21 . 

6009.   W.  McD.  Maekey  and    .1.    I.    Niitehe-on.      Manu- 
facture of  iodic  cyanide.      March  22. 

6711.  A.  I;   Beotl  and  T.  Benderson.     improvements  m 
purifying  \pril  2. 


G725.  F.  Hamer  and  A.  G.  Marshall.  The  production 
of  nitric  acid  (HNOg)  and  the  nitrates  of  soda,  of  potash, 
and  of  lime.     April  2. 

6905.  F.  W.  Passmore.  Improvements  in  the  manu- 
facture of  ammonium  nitrate.     April  4. 

7171.  II.  Reichardt  and  J.  Hueb.     See  Class  XVI. 

7193.  A.  Le  Chatelier.  Improvements  in  the  production 
of  blocks  of  salt.     Complete  Specification.     April  8. 

7273.  II.  K.  Baynes  and  The  Chemical  and  Electrolytic 
Syndicate,  Limited.  Improvements  in  and  in  apparatus  for 
the  decomposition  of  alkaline  nitrates.     April  9. 

7287.  J.  Raschen  and  J.  Brock.  Improvements  in  the 
manufacture  of  chlorine  and  in  the  treatment  of  bye 
products  of  the  said  manufacture. 

7288.  J.  Raschen  and  J.  Brock.  Improvements  in  the 
manufacture  of  ammonia  and  its  salts  from  nitrogen-oxy- 
chlorides  or  nitrogen  oxides.     April  9. 

7365.  M.  Schmeltzer  and  C.  Aschman.  Manufacture  of 
a  sulphuric  alcohol  and  glycerine  mixture  and  its  applica- 
tion for  tanning  or  preparing  leather.     April  10. 

7436.  H.  S.  Elworthy  and  P.  1).  Henderson.  Improve- 
ments in  methods  of  solidifying  carbon  dioxide,  and  of 
utilising  the  solidified  substance.     April  11. 

7437.  II.  S.  Elworthy  and  P.  D.  Henderson.  Improve- 
ments in  the  manufacture  of  carbonic  acid  gas  and  in 
apparatus  therefor.     April  11. 

7444.  T.  Twynam.  Improvements  in  the  fixation  of 
atmospheric  nitrogen  for  the  manufacture  of  ammonia  and 
for  other  purposes.     April  11. 

7560.  C.  Hoepfner.  Improvements  in  the  manufacture 
of  chloride  of  zinc  and  other  metal  chlorides.     April  13. 

Complete  Specifications  Accepted. 
1894. 

9250.  R.  Hodgson.  Improvements  in  machinery  or 
apparatus  for  obtaining  salt  from  brine.     April  17. 

9782.  A.  Campbell  and  A.  Walker.  Improvements  in 
utilising  acid  sulphates  and  acids,  and  in  obtaining  nitric 
acid  and  hydrochloric  acid.     March  27. 

12,675.  A.  Stanb.  Improvements  relating  to  the  manu- 
facture of  sulphuric  acid,  and  to  apparatus  therefor. 
April  17. 

12,708.  G.  Dalton  and  T.  B.  Provis.  See  Class  XVIII., 
C. 

1895. 

3477.  \V.  1'.  Thompson. — Erom  C.  von  der  Linde.  An 
improved  process  for  obtaining  acetic  acid  from  pyrolignate 
of  lime.     April  17. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

B065.  W.  Store  and  ELDebler.  Process  for  the  manufac- 
ture of  a  firmly  adhering  coating  for  keramic  and  glass  ware 
tii  for  the  reception  of  galvanically  deposited  layers  of 
metal.      March  2.3. 

6287.  B.  Bohm.     Improvements  in  enamelled  or  glased 

brick-  and  tiles.     March  2G. 

i.i'ii.  W.  P.  Thompson.— From  .1.  X.  Gregg  and  C.  ('. 

Stoufl'er.      Improvements   in  apparatus  for  the  manufacture 
of  wire  k';'s--      March  2H. 

72G(.  W.  L.  Wise.— From  T.  Lefevtfl  and  L.  Miehau. 
Improvements  in  the  manufacture  of  glass  plates.    April  9. 
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COMPLETE    SPECIFICATIONS    ACCEPTED. 

1894. 

10,117.  E.  M.  C.  Gondouin.  Improvement!  in  ovens  oi 
kiln*  for  use  in  burning  <>r  baking  articles  of  porcelain, 
earthenware  and  the  like,  ami  in  apparatus  for  use  in  con- 
nection  therewith.    April  10. 


1895. 

5008.  T.   II.   Stubbs.     Improved   method  or  methods  of 
decorating  tiles  or  the  like.    April  17. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

5724.  II.  C.  W.  Weyhe.  Improved  process  and  apparutus 
for  the  manufacture  of  hollow  blocks  or  slabs  for  building 
purposes.     March  19. 

0737.  E.  Delorenzi.  Machine  for  making  automatically 
tiles  paving  of  cement.     April  2. 

C86G.  P.  Stolte.  Improvements  in  building  slabs  or 
blocks.     April  :i. 

C868.  II.  Kropff.     .See  Class  I. 

7010.  J.  E.  Fuller.  An  improved  fireproof  and  water- 
proof material  for  roofing,  sheathing,  coating,  filling,  and 
like  purposes.     April  5. 

7512.  G.  T.  Jenkins.  Improvements  in  artificial  stone. 
Complete  Specification.     April  13. 

Complete  Specifications  Accepted. 

1894. 

0168.  W.  Home.  Improvements  in  the  construction  of 
fireproof  buildings  and  rendering  existing  buildings  fire- 
proof.    April  3. 

8468.  A.  W.  Keim.  An  improved  material  for  wall- 
plastering,  priming,  casting,  or  the  like,  and  process  for 
producing  the  same.     April  3. 

9545.  A.  Bauchere.  Improvements  in  continuous  or 
running  kilns  for  burning  lime,  cement,  and  other  similar 
materials.     March  27. 

10,416.  J.  Briggs.  Improvements  in  kilns  for  burning 
limestone,  cement,  and  other  similar  materials.     April  3. 

10,607.  J.  P.  Brasseur  and  N.  Lambert.  A  process  for 
the  production  of  cement  from  furnace  slag.     March  27. 

13,198.  J.  H.  Lester.  Improvements  in  treating  certain 
waste  materials  to  produce  valuable  products,  such  as  plaster 
or  stiffening,  weighting,  and  whitening  materials  therefrom. 
March  20. 

14,846.  L.  Mack.  Improvements  relating  to  the  manu- 
facture of  cement  from  schist  and  bituminous  marl. 
April  3. 

1895. 

324.  J.  Foster.  Improvements  in  the  construction  of 
kilns  for  burning  limestone,  cement,  and  other  similar 
material.     April  10. 

3561.  J.  F.  Kleine.  Improvements  in  fire-  and  damp- 
hollow  blocks  for  use  in  the  construction  of  fire  and  damp- 
proof  ceilings,  walls,  and  the  like.     April  17. 


1491.  .1.  V.  de  Navarro.  Improvements  in  apparatus 
relating  to  the  burning  of  materials  used  in  the  manufacture 
of  cement,  hydraulic  limes,  and  similar  substances,  and  for 
obtaining  waste  products  therefrom.     April  17. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

5719.  J.  B.  Torres.  Improvements  in  metallurgical 
furnaces  for  the  reduction,  smelting,  and  refining  of  ores, 
metals,  and  alloys.     March  19. 

5720.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  manufacturing  of  aluminium  alloys.     March  19. 

Improvements    relating    to    the 
aluminium     with     other    metals. 


coating 
March  1  9 


VV.    H.  Legate, 
or    plating     of 


5844.  C.  Raleigh.  Improved  means  applicable  for  use 
in  the  precipitation  of  metals  from  solutions  containing 
insoluble  matters  in  suspension.     March  20. 

5935.  J.  Welby  and  A.  l'arks-Smith.  Improved  manu- 
facture of  gold  leaf.     March  21. 

5958.  C.  G.  T.  Bennett,  E.  II.  Shortman,  and  B.  Bracey. 
Improved  method  of  treating  galvanizer's  flux  skimmings 
to  recover  ammonia  and  facilitate  the  extraction  of  the 
zinc,  with  apparatus  for  use  therein.     March  21. 

6323.  A.  Reichwald.  —  From  F.  Krupp,  Germany. 
Method  or  process  of  reducing  metals  or  mixtures  of  metals 
containing  oxygen.     Complete  Specification.     March  27. 

6431.  A.  Roger.  A  new  process  for  the  production  of 
aluminium.     Complete  Specification.     March  28. 

6569.  J.  B.  Torres.  Improvements  in  forming  alloys, 
and    refining  and  reducing  metals  and  alloys.     March  30. 

6673.  H.  J.  Ridley.  An  improved  method  of  and  appa- 
ratus for  coating  metal  plates  with  tin,  terne,  or  other 
metals  or  alloys.     April  1. 

6802.  J.  S.  MacArthur  and  J.  Yates.  Improvements  in 
extracting  gold  and  silver  from  ores  and  the  like.     April  2. 

6844.  T.  Hampton.  Improvements  in  the  manufacture  of 
steel.     April  3. 

6869.  J.  B.  Torres.  Improvements  in  and  connected  with 
the  reduction,  manufacture,  and  refining  of  metallic  com- 
pounds, metals,  and  alloys.     April  3. 

7351.  O.  Imray.-- -From  W.  E.  Corey,  United  States. 
Manufacture  of  compressed  carbonized  steel  and  armour 
plates  and  other  articles  therefrom.  Complete  Specification. 
April  10. 

7379.  J.  Swinburne.  Improvements  in  and  connected 
with  working  aluminiuum  and  plating  on  it  and  with  it. 
April  11. 

Complete  Specifications  Accepted. 
1894. 

427.  G.  Robson.  Treatment  of  finely-divided  substances, 
such  as  crushed  ores,  slime,  tailings,  and  the  like,  for  the 
separation  and  recovery  of  metals  and  compounds  therefrom 
and  apparatus  therefor.     April  10. 

3680.  J.  Nicholas.  Improvements  in  obtaining  gold  and 
silver  from  ores  and  other  compounds,  and  apparatus 
therefor.     March  27. 

0783.  H.  G.  Richaidson.  Certain  improvements  in  the 
manufacture  of  iron  and  steel  and  other  metals,  and  in 
apparatus  to  be  employed  in  the  said  manufacture. 
April  10. 
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G914.  P.  Manhes.  Improvements  relating  to  the  manu- 
facture of  nickel  and  cobalt.     April  10. 

6984.  P.  Manlies.  Improvements  relating  to  the  treat- 
ment of  nickel  and  cobalt  ore-.     April  It). 

8183.  W.  P.  Thompson.  From  L.  R.  Horn  hill  and 
E.  T.  Gautier.  Improved  process  and  apparatus  for 
extracting  metals  from  their  ores.     April  3. 

8370.  B.  P.  Stockman.  Improvements  in  the  manufac- 
ture of  steel  and  iron.     April  3. 

9878.  C.  T.  J.  Vautin.  An  improved  process  and  means 
u>ed  there:n  for  the  production  of  metallic  sodium  and 
potassium  from  salts  of  the  same.     April  10. 

10,197.  C.  T.  J.  Vautin.  An  improved  process  and 
means  used  therein  for  the  production  of  metallic  sodium 
and  potassium  from  salts  of  the  same.     April  10. 

10,249.  Gr.  Thomson.  Improvements  in  obtaining  gold 
and  silver  from  ores,  mattes,  and  other  compounds. 
April  3. 

11,138.  P.  Siemen-.  A  method  of  protecting  iron,  steel, 
or  other  metal  from  oxidation  during  heating.     April  17. 

13,«51.  W.  T.  Gibbs.  Process  for  the  treatment  of 
nickeliferous  iron  ores.     April  17. 

1895. 

2493.  J.  Y.  Johnson.  From  L.  Pelatan  and  F.  Clerici 
Improvements  in  treating  ores  or  other  substances  or  liquors 
containing  gold  or  silver  or  both,  and  apparatus  therefor. 
April  10. 

3499.  E.  de  Frey.  An  improved  manufacture  of  gold 
foil  for  u«e  in  dentistry.     April  10. 


XI.— ELECTRO-CHEMISTPvY  and  ELECTRO- 
METALLURGY. 

Application-. 

.",07 1 .  C.  Langstone,  B.  Young, and  A.  van  den  liogaerde 
Improved  storage  battery.     March  19. 

-.    II.  Cardozo.      An   improved   secondary  battery. 

March  20. 

5964.  A.    Holler.     Improvements  in   the    construction  of 
galvanic  battery-elements  or  cells.      March  21, 

5965.  E.  A.  Allen.     Improvements  in  or  connected  with 
electrolytic  cell-.    March  21. 

6103.  W.  A.  P.  Buckland.     Plate  fur  secondary  voltaic 
battery.     Complete  Specification.     March  25. 

r,  180.  H.  A.   V.    Wirth.     An    improved   process   for   the 
electro-plating  or  metallisation  of  wood.     March  25. 

9.  M.  Stein  and  A.  Wolf.     Improvements  in  apparatus 
for  the  electrolytic  decomposition  or  purification  of  liquids. 

March  26. 

6565.     If-    Tee.      Improvements    connected    with    the 

electrolytic   production  Of   alkali  and    chloride  from    sodium 

chloride  solution  and  other  substances.     Marco  B0. 

71<>-     0.  I">ray.      From    I. a    Soci&c'   Anonvme  Paffinirie 
Say.     8«e  das-  XVI. 

7119.  II.  Nolan.     An  improved  method  of  electrolysing 
sea-water  and  the  like  for  the  production  of  disinfectants 

and  deodorant  -        April  6. 

..  W.  .1.  >.  I'. ii In  r  Siail.ey.     Improvements  in  and 
connected  with  electrical  storage  batteries.     April  10. 

i       .].     Wetter        From     The      hlektri/.ital--  A  Ittii 

sellschaft   vormals   Schuckert   and    (To.     improvements  in 

pre  of  alkali-chlorates.     April  10. 


7145.  I).  E.  ffipwell.  Improvements  in  accumulators, 
April   11. 

7458.  C.  Kellner.  Improvements  in  the  electrolysis  of 
metallic  salts.     April  1 1. 

Complete;  Specifications  Accepted. 
1894. 

9285.  C.  Kellner.  Improvements  in  or  relating  to 
electrodes  and  method  of  manufacturing  the  same. 
April  17. 

11,587.  L.  P.  Ilulin.  Improvements  in  the  process  of 
and  apparatus  for  the  electrolytic  decomposition  of 
solutions  and  for  the  immediate  separation  therefrom 
of  the  liquid  or  dissolved  electrolytic  products.     April  17. 

22,965.  W.  P.  Thompson.— From  C.  L.  Coffin.  Im- 
provements in  or  relating  to  electrically  heating  and 
welding  metals.     April  17. 

25,289.  V.  Ludvigsen.  An  improved  primary  battery. 
April.  3. 

1895. 

358.  J.  Wershoven.  Improvements  in  electrodes  for 
secondary  batteries.     April  17. 

4245.  G.  Laura.  Improvements  in  electrical  galvanic 
batteries.     April  10. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

574:?.  F.  E.  Coulter.  Washing  compound  and  method 
of  preparing  the  same.    Complete  Specification.    March  19. 

6059.  J.J.  Tong  and  J.  It.  Wood.  Improvements  in 
apparatus  for  filtering  oils  and  the  like.  Complete  Specifi- 
cation.    March  23. 

6094.  S.  Wohle  and  A.  C.  Irwin.  Manufacture  of 
detergent.     March  23. 

0717.  W.  Ford  and  C.  P.  Maher.  Soap.  Complete 
Specification.     April  '_'. 

6801.  J.  E.  Bedford  and  C.  S.  Bedford.  An  improve- 
ment in  the  process  for  preparing  solid  drying  oils  suitable 
for  the  manufacture  of  linoleum  and  other  floor  cloths. 
April  :?. 

7  1 12  A.  Lnhn.  A  new  or  improved  soap  extract  and  a 
process  for  manufacturing  the  same.  Complete  Specifica- 
tion.    April  1 1. 

Complete  Specification  Accepted. 
1894. 

14,946.  S.  Bosenblnm  and  P.  L.  Hartelt.  Improvements 
in  soap,  oil,  greases,  petroleum,  mineral,  vegetable,  tish,  and 
animal  fats  and  oils.    April  3. 

1895. 

3615.  E.  l-'ahrig.  Process  of  extracting  fat  from  wool 
and  other  fibrous  materials.     March  27. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-BUBBEB,  Etc. 

Applications. 

5984.  W.   Lutwyche  and   W.  P.    Luttryche.     Improve* 
uicnt-  in  translucent  enamel.     March  21. 
6083.  .1.   B.  Campbell.     Improvements  in  the  mannfac 

turc  of  c<  11  nil  colours  or  pigments,     March  2:t. 
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i.  \.  \v.  Anderson,  Improvements  in  furnaces  and 
apparatus  tor  1 1 ■  <  manufacture  of  oxide  and  carbonate  of 
le  i.'1.     Marcb  26. 

7204.  W.  II  AJceater  and  II.  II.  Price.  Improvement* 
in  the  method  <>f  and  apparatus  for  producing  oxide  of  lead 
or  compound!  of  lead  for  decorative  or  other    purposes. 

April  9. 

\.  Gutensohn  and  I!.  Matthews.     An  improvement 
in  the  manufacture  of  lead  oxide.     April  10. 

7:t('i'..  II.  Kolker,  15.  Kolker,  and  II.  Maphtali.  Improve- 
ments relating  to  paints  suitable  for  coating  iron  and  other 

surfaces.    Complete  Specification.    April  10. 

Complete  Specifications  Acckptkd. 

1894. 

10,676.  E.  F.  Wailes.  Non-conducting  bituminous 
composition  for  protecting  the  surfaces  of  structures  from 
waste  or  decay.    April  10. 

13,198.  .1.  II.  Lester.     See  Class  IX. 

16,381.  J.  McLintock.  Improved  quick-drying  anti- 
l'ouling  paint.     March  27. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZK. 
Applications. 

5924.  S.  L.  Evans.  A  new  or  improved  tanning  process. 
Complete  Specification.     .March  21. 

6692.  F.  Prelli  and  E.  Demo.  Improvements  in  or 
relating  to  the  tanning  of  hides  or  skins.  Complete 
Specification.     April  1. 

7365.  M.  Schmeltzer  and  C.  Aseham.     See  Class  VII. 

7424.  W.  P.  Thompson. — From  E.  Beckmann.  An 
improved  process  for  rendering  gelatin  or  gelatinous  bodies 
insoluble  in  water.     April  11. 

7555.  A.  Sinan,  II.  Sinan,  and  E.  Gouin.  An  improved 
process  for  decolorising  and  clarifying  tannic  extracts. 
April  13. 

Complete  Specification  Accepted. 

1894. 

10,151.  E.  T.  Day  and  T.  W.  Matthews.  Improvements 
in  the  treatment  of  raw  hide,  and  the  subsequent  use  and 
application  of  the  same.     April  3. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

6112.  W.  Hutchinson  and  A.  H.  Knight.  Improvements 
in  the  preparation  of  basic  slag  for  fertilising  purposes. 
March  25. 

7232.  A.  Deckers.  A  new  or  improved  process  for  the 
manufacture  of  super-phosphates.     April  9. 

Complete  Specification  Accepted. 

1894. 

11,296.  C  II.  Richards.  A  new  or  improved  composition 
or  compound.     April  17. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Aei-i.K'  vim. 

7108.  O.  Imray. — From  La  Societe  Anonyme  Ramnerie 
Say.  Improvements  in  the  purification  of  saccharine  juices 
by  electrolytic  treatment,  ami  means  employed  for  that 
purpose.     Complete  Specification.     April  6. 

7171.  II.  Keichardt  and  .1.  Bueb.  Process  for  manu- 
facturing cyanides  out  of  molasses  and  lyes  resulting  from 

beetroot-molasses.     April  8. 


Complete  Specifications  Accepted. 
1893. 

24,742.  E.  Shaw.  Improved  method  of  and  apparatus 
for  boiling  sugar  and  glucose,  either  separately  or  mixed. 
March  27. 

1894. 

9880.  F.  E.  V.  Baiiies.  Improvements  in  the  treatment 
of  rice  or  other  raw  grain  or  other  starchy  substances  for 
the  production  therefrom  of  a  material  suitable  for  use  in 
brewing  or  for  other  purposes.     April  17. 

10,956.  R.  Wilson.  Improvements  in  the  manufacture 
of  starch,     April  17. 


XVII— BREWING,  WINES,  SPIRITS,  Pro. 


Applications. 

5780.  P.  Puvrez.  Improved  method  of  treating  malt  and 
grain  in  brewing  and  other  operations.     March  19. 

6207.  C.  L.  Hart.  Process  for  the  production  of  crypto- 
malt,  so-called.     Complete  Specification.     March  26. 

7258.  J.  C.  R.  G.  Boulet.  An  improved  process  relating 
to  the  industrial  application  of  formaldehyde  or  formol  for 
the  preparation  of  malt,  saccharification,  fermentation, 
purification  of  leaven  or  yeast,  preservation  of  residues,  and 
in  general  for  all  operation  relating  to  the  production  of 
alcohol,  of  leaven,  and  of  all  fermented  products.    April  9. 

7286.  E.  W.  Kuhn.     See  Class  I. 

7353.  P.  Puvrez  and  E.  Leconte.  Improvements  in  the 
manufacture  of  temperance  beers  or  beverages.    April  10. 

Complete  Specifications  Accepted. 

1894. 

9880.  F.  E.  V.  Baines.     See  Class  XVI. 

14,918.  L.  Prochazka.  An  improved  process  and  appa- 
ratus for  rendering  soluble  the  albumenoids  in  mash  and 
wort.     March  27. 


1895. 

2264.  E.  Larsen. — From  The  Berliner  Actieugesellschaft 
fur  Kissengies  serei  and  Maschinenfabrik  vormals  J.  C. 
Freuud  &  Co.  Improvements  relating  to  the  malting  and 
drying  of  grain  and  to  apparatus  therefor.     March  27. 
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XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

5776.  A.  Eckardt.  A  new  process  of  torrefying  coffee. 
Complete  Specification.     March  19. 

6257.  J.  L.  Johnston  and  Bovril,  Limited.  A  new  or 
improved  method  of  obtaining  and  preserving  the  soluble 
albumen  of  animal  food.     March  26. 

7508.  W.  Fraser.  New  food  preparations,  liquid  and 
solid  for  animal  food.     April  13. 


B. — Sanitary  Chemistry. 

t.  G.  Mugna.  Improvements  in  or  relating  to  the 
purification  of  smoke  and  recovery  of  soot  from  the  pro- 
ducts of  furnaces.     March  20. 

6632.  J.  Berry.  Improvements  in  apparatus  for  mixing 
precipitants  with  sewage  and  the  like  liquids.  Complete 
Specification.     April  1. 

C. — Disinfectants. 

6613.  Brooke,  Simpson,  and  Spiller,  Lim.,  R.  J.  Frisweli, 
and  (J.  Mills.  A  new  antiseptic  and  disinfectant  and  the 
processes  for  its  manufacture.     March  30. 

7119.  H.  Nolan.     See  Class  XI. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1894. 

21,224.  W.  Schwartz.     Improved  manufacture  of   cattle 
food.     April  17. 

1895. 

148.  J.  Wetter. — From  L.  Hentzschel.     Manufacture  of 
a  new  or  improved  milk  product.     April  3. 

B. — Sanitary  Chemistry. 
1895. 

-.  .1.  Warwick.  Improvements  in  treating  fume  in 
lead  works,  applicable  also  to  other  metallic  fumes  and  to 
■coal  -moke.     March  27. 

3272.  M.  P.  PnrcelL     An  improved  process   and  means 
for  the  treatment  and  utili-ation  of  sewage.     March  27. 


C. — Disinfectants. 

1894. 

10,445.  C.  T.  Kingzett.  Improvements  in  sulphur 
cari'lles  or  f nmigators.     April  10. 

12.70H.  (,.  DaltOB  and  T.  15.  I'rovi-.  A  method  of 
utilising  certain  by-product-  <>f  iron  and  copper  sulphides 
and  other  iron  and  copper  ore-   for  the  production  of  per- 

phate  of  iron  to  be  need  ;>-  a  disinfectant  f<>r  the 
fication  of  sewage  and  for  other  purposes.     Blares  i:s. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

6999.  J.  P.  Cornett.  Improvements  in  or  connected 
with  the  boiling  of  esparto  or  like  fibrous  material  in  the 
manufacture  of  paper.     Complete  Specification.     April  5. 

7209.  G.  Ilibbert.  Improvements  in  washing,  breaking, 
and  beating  engine  rolls  for  the  manufacture  of  paper-pulp, 
which  improvements  are  also  applicable  to  other  analogous 
purposes.     April  9. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

6596.  M.  Otto  and  A.  Verley.  Improvements  in  the 
manufacture  of  perfumes.     March  30. 

7169.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  assimilable  iron 
compounds.     April  8. 


Complete  Specifications  Accepted. 
1894. 


9676.  C.  F.  Cross   and  E.  J.   Bevan. 
cellulose  acetate.     March  27. 


Manufacture  of 


11,952.  C.  D.  Abel. — From  Haarmann  and  Reimer. 
Process  for  the  manufacture  of  vanilline  from  iso-eugenol. 
April  3. 


XXL— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

5929.  L.  F.  Dobler.  Improvement?  in  or  relating  to 
photography.  Filed  March  21.  Date  applied  for 
August  27,  1  394,  being  date  of  application  in  France. 

710  1.  G.  Belle.  Improvements  in  the  production  of 
photographs  in  natural  colours.     April  6. 

7188.  15.  J.  B.Mills. —  From  A.  Lumiere  and  L.  Lumiere. 
An  improved  photographic  process  giving,  without  transfer, 
images  with  their  half  tints  and  the  application  of  this 
process  to  photography  in  colours.     April  8. 

Complete  Specification  Accepted. 
1894. 

lo,766.  C  I).  Abel.— From  The  Actien  Gesellschaft 
fur  Anilin  Fabrikation.  Production  of  coloured  photo- 
graphic pictures  by  means  of  diazo  and  tetra/.o  compounds. 
April  17. 
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XXII.— EXPLOSIVES,  MATCHES,  Ktc. 

Applications. 

5709.  W.  Hartig,  jun.  A  nameless  explosive  tor  use  in 
gaseous or  dustj  mines  and  tin' like.     March  19. 

Hl'71.  T.  Hawkins,  S.  II.  Hawkins,  II.  Hawkins,  and 
The  Donnithorne  Umi  Patents  and  Ammunition  Company, 
Limited.  A  nm  oi  improved  smokeless  explosive  or  gun- 
powder.     March  26. 

6289.  W.D.Borland.     Explosives.     March  26. 

6827.  II.  I!,  von  Dahmen.  Improvement  in  blasting 
Compositions.     Complete  Specification.     March  27. 

690.',.  F.  W.  Passmore.    See  Class  VII. 


Complete  Specification's  Accepted. 
1894. 

!i  l  1 9.  T.  Tallyn.   Railway  detonating  signal  and  apparatus. 

March  -_'7. 

11,458.  B.  E.  Urown  and  C.  ().  Lnndholm.  Improve- 
ments in  the  manufacture  of  explosive  componnds. 
April  17. 


XX I V.— PATENT    ^CLASSIFIABLE. 
Complete  Specification  Accepted. 

1894. 

13,838.  G.  Ilagemann.    Improvements  in  the  manufacture 
of  artificial  cork.     March  27. 
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NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  Dames  are  placed  in  italics  in  the  annexed 
li~t  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  Thos.  Tyrei  lias  been  Dominated  to  the  office  of 
President)  and  Prof.  T.  E.  Thorpe,  F.B.S.,  lias  been 
Dominated  Vice-President  under  Rule  LI. 

Mr.  T.  Fairley,  Mr.  Boverton  Redwood,  and  Sir  II.  K. 
Roscoe,  M.P.,  F.R.S.,have  been  Dominated  Vice  Presidents 
under  Rule  h;  and  Mr.  ('.  c.  Hutchinson  has  been 
Dominated  an  Ordinary  Member  of  Council  under  Rule  17, 
in  the  place  of  Mr.  Thoti  Tyrer,  Dominated  to  the  offlct 
of  President. 
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M,     [van   Levinstein   has  been  Dominated  an  Ordinary 

I  Council  under  Rule  24,  and  the  Treasurer  and 

j-,,,-,..  tarj  have   been  nominated   lor  re-election  to 

-  j.i      ti\  i     nil': 

Members  are  herebj  invited  to  nominate  fit  and  proper 

till  four  vacancies  among  the  Ordinary  Members 

i  ander  Rule  L8.     Special  nomination  form-  for 

i8e  can  be  obtained  from  the  General  Secretary 

application. 

Extract  from  Rule  18 :—"  No  such  nomination  shall  be 

valid  unless  it   be  signed  l>y  at  least  ten  Members  of  the 

M  not  in  arrear  with  their  subscriptions,  nor 

unless  it  be  received  by  the  General  Secretary,  at  the 
-  Office,  at  lea-tone  month  before  the  date  of  the 
il  General  Meeting,  to  the  election  to  take  place  at 
which  i'  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form," 


The  Annual  General  Meeting  will  beheld  in  Leeds  on  the 
17th.  L8th,  and  19th  of  July  next.  A  detailed  programme 
appears  in  this  issue,  and  Members  are  reminded  that  it 
will  greatlj  facilitate  the  arrangements  if  they  will  kindly 
inform  the  Local  Secretary,  on  the  enclosed  form,  as  soon 
as  possible,  whether  they  intend  to  he  present.  Tickets  of 
Membership  will  he  issued  with  the  Ballot  List  in  the  June 
number. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alteration-  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Kdinburgh,  all  new  members  elected  after 
January  1-t,  1895,  and  also  those  elected  since  the  last  Annual 
General  Meeting,  who  do  not  pay  subscription  for  1894, 
will  he  required  to  pay  an  entrance  fee  of  one  guinea.  In 
accordance  with  the  same  rule  the  Life  Composition  Fee  will 
be  20/.,  instead  of  15/.  as  heretofore,  after  the  1st  January 
1895.  

Collective  Ixdkx. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  1896.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 

The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  30,  1896,  on  a  form  to  be  hereafter 
provided 5s. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on  the  Society's  List,  and 
Vast  Members  (see  Rule  30) 10s. 

To  Subscribers 12s.  6<f. 

To  others 1 5s. 


Draft  Programme. 

Wednesday,  July  17th. 

10  a.m. — Council  Meeting. 

10.30  a.m. — Annual  General  Meeting  and  President's 
Address  at  Yorkshire  College. 

1  p.m. — Lunch,  followed  by  inspection  of  College  Build- 
ings. 

3  p.m.  to  6  p.m. — Visits  to  works  ;  including  the  Monk- 
bridge  Iron  and  Steel  Co.,  Burmantofts  Pottery,  and 
Messrs.  Greenwood  and  Batley. 

8.30  p.m. — Conversazione,  by  invitation  of  the  Mayor  of 
Leeds. 

Thursday,  July  18th. 

The  excursions  will  he  divided  between  the  Leeds  and 
Bradford  districts. 

The  Leeds  group  will  include:  — 

Messrs.  Tetley's  Brewery ;  The  Leeds  Steelworks ; 
Messrs.  Jackson's  Tannery;  Messrs.  Flitch's  Leather 
Works;  The  Clarence  Ironworks  ;  Messrs.  Barren's  Cloth- 
ing Manufactory  ;  Messrs.  Illingworth  and  Ingham's 
Timber  Works ;  and  (provided  sufficient  applications  arc 
received)  Messrs.  Breffitt's  Glassworks  at  Castleford,  and 
Coal-washing  Machinery. 

The  Bradford  group  will  include  : — 

Sii  Titus  Salt,  Bart ,  and  Co  ,  Saltaire  ;  Messrs.  E.  Ripley 
and  Sons,  Bowling  Dyeworks  ;  Messrs.  John  Smith  and 
Sons,  Ltd.,  Wool  Combers  and  Spinners;  Messrs.  Grandage 
and  Co.,  Dyeworks  ;  Messrs.  Pickles,  Smithson,  and  Pickles, 
Ltd.,  Chemical  Works;  the  warehouses  of  Messrs.  A.  and 
S.  Henry  and  Co.,  Ltd.,  and  Messrs.  Milligan,  Forbes,  and 
Co.;  and  Messrs.  Rule,  Greenlees,  and  McEwan's 
Manufactory. 

7.30  p.m. — Annual  Dinner. 

Friday,  July  19th. 

Excursion    to    Wharfedale,    including     Bolton    Abbey, 
Burnsall,  Harden,  and  Skipton. 

9  p.m. — Smoking  Concert,  bv  invitation  of  the  Priestley 
Club. 

The  above  is  subject  to  modification. 


LIST  OF  MEMBERS  ELECTED  23rd  MAY  1895. 


Arnold,  Jos.,  29,  Broadwater  Down,  Tunbridge  Wells, 
Paper  Maker. 

Brown,  Wm.,  Pioneer  Sugar  Estate,  Lower  Burdekin, 
Townsville,  Queensland,  Chemist. 

Cook,  E.  M.,  Room  40,  76,  Park  Place,  New  York, 
U.S.A.,  Chemical  Manufacturer. 

Lancaster,  J.  C,  12,  Player  Street,  Alfreton  Road, 
Nottingham,  Engineering  Works  Manager. 

Lane,  Howard,  Corporation  Street,  Birmingham,  Con- 
sulting Mechanical  Engineer. 

Rau,  Dr.  H.  M.,  130/132,  Pearl  Street,  New  York,  U.S.A., 
Chemist. 

Reid,  T.  Anderson,  Lostock  Gralam,  Northwich,  Cheshire, 
Works  Manager. 

Robertsbaw,  C.  Dawson,  13,  Grange  Avenue,  Potter- 
newton,  Leeds,  Analytical  Chemist. 

Rump,  Ernst.,  The  Leeds  Phosphate  Works,  Limited, 
Hunslet,  Leeds,  Manager. 

Saver,  H.,  GO,  Lancaster  Road,  Carnforth,  Lancashire, 
Anabytical  Chemist. 

Stead,  J.  Christopher,  Mitre  Works,  Cordova  Road,  Bow, 
E.,  Chemist  and  Manager. 

Want,  W.  Phillip,  42,  Bishopsgate  Street  Without, 
London,  E.C..  Pharmacist  and  Sub-Editor. 

Wheelwright,  Dr.  E.  W.,  The  Oaklands,  Warley,  Old- 
bury,  near  Birmingham,  Research  Chemist. 

Williams,  David  T.,  22,  Morgan  Street,  Hafod,  Swansea, 
Aualvtical  Chemist. 


CHANGES  OF  ADDRESS. 


Auer,  H.,  l/o  Garston ;  V.  Sas  Utca  10,  Budapest, 
Hungary. 

Bailey,  W.  P.,  l/o  Ilford  ;  all  communications  to  c/o 
G.  W.  Welton,  Rabida  21,  Seville,  Spain. 

Black,  Wm.,  l/o  Romulus  Terrace ;  9,  St.  Edmund's 
Road,  Gateshead. 

Buchan,  A.,  l/o  Canning  Town  ;  Maude  Cottage,  Pellatt 
Grove,  Wood  Green,  N. 

Carswell,  T.  R.,  l/o  London ;  19,  Cheetbam  Place, 
Cheetham  Hill,  Manchester. 
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Coleman,  J.  B.,  To    Carlton;  University  College,  Not- 
tingham. 

Crawley,  A.  II.,  I'o  Westminster  Road  ;  2  1,  East   Road, 
Moss  Lane,  Aintree,  Liverpool. 

Davis,  H.  J.,  1  o  West  71st  Street ;  45,  Wall  Street,  New 
York,  U.S.A. 

Eademann,   Dr.   H.,   l/o   25  ;  23,   William   Street,   New 
York,  U.S.A. 

(rumble,  D.,  jun.,   l/o  Bryn  Eithyn ;  Ratonagb,  Colwyn 
Bay,  North  Wales. 

llammond,   G.    W.,    l/o  Boston  ;  Yarmouthville,  Maine, 
U.S.A.  (Journals). 

Hart,  K.  W.,  I'o  Rawteustr.il;  23,  Northern  Grove,  West 
Didsbury,  Manchester. 

Heron,  Jno.,  l/o  Battersea  ;  Laboratory,  1 10,  Fenchureh 
Street,  E.C. ;  Journals  as  before. 

Holland,  Jos.,  l/o   \Yest  Gorton;  70,  Higher  Ardwick, 
Manchester. 

Isaac,  T.  W.  Player,  I'o   Cavendish  Place;   114,  Marine 
Parade,  Brighton. 

Kawakita,  M.,  l/o   Tokyo;  Werft   Strasse    10,  Moabit, 
Berlin. 

Lawrance,  H.  A.,  l/o  Gunnersbury  ;  retain  Journals  until 
further  notice. 

McAlley,  Robt.,  Po  Greenwich  ;    Bankside,  Falkirk,  N.B. 

McCann,  Owen,  1  o  419  ;  532,  Old  Ford  Road,  Bow,  E. 

Martius,  Dr.  C.  A.,  l/o  28 ;  8,  Voss  Strasse,  Berlin. 

Miller,  W.  M,  l/o  Demerara  ;  retain  Journals  until  further 
notice. 

Mole,  H.  B. ;  Journals  to  2,  Town  Street,  Shepton  Mallet, 
Somerset. 

Preston,  E.  S.,  l/o  Weybridge  ;  57,  Chancery  Lane,  W.C. 

Roscow,  J.  F.,  l/o  Littleborough  ;  59-61,  Church  Street, 
South  Shore,  Blackpool. 

Saarbach,  Dr.  L.,  l/o  Old  Slip  ;  23,  William  Street,  New 
York,  U.S.A. 

Shaw,  F.  W. ;  Journals  to  99,  Heapey  Road,  Chorley, 
Lancaster. 

Smith,  Jno.  W.,  I'o  Roslindale ;  Mass.  Inst,  of  Tech- 
nology, Boston,  Mass.,  U.S.A. 

Swan,  J.  W.,  l/o  Bromley  ;  58,  Holland  Park,  W. 

Thew,  Walter  H.,  l/o  Liverpool ;  Talbot  House,  Arundel 
Street,  Strand,  W.C. 

Thome,   Dr.  L.   T. ;   Journals  to   Southampton  Wharf, 
Battersea,  S.W. 

Waldstein,  Dr.  M.  E.,  l/o  Front  Street ;  44,  Trinity  Place, 
New  York,  U.S.A. 

Wates,  E.  A.,  1  o   India  ;    56,   Breakspear's   Road,   St. 
John's,  S.E. 

Watson,  C.  S.,  l/o  Glasgow;  c/o    Post  Office,  Croydon, 
North  Queen-land. 

•on,  B.    Spurr,    l/o   Louisiana;  21,  Wyman  Street, 
Brockton,  Mats.,  U.S.A. 

Wilder,  F.  L. ;  Journals  to  Villa  Nova  de  Lima,  Estado 
<le  Minas  Geraes,  Brazil. 

Wilson,    Wesley    W. ;     Journals    to    Anl^auagh,    Balls- 
bridge,  Dublin. 


CHANGES    OF   ADDRESS   REQUIRED. 


Hodges,  J.  v.,  1  o  Tudor  Park,  Holywood,  Co.  Down. 
Pilkington,  (}.,  l/o  Old  Market  Place,  Bury,  Lancashire. 


JBeatfjs* 


Eekley  B.  Cone,  Drifton,  Pa.,  Us.A.     May  Li. 
Moffatt,  Alex.,  loi,  Bothwell  Street,  Glasgow. 
Thomson,  Dr.  Murray,   ii,  Victoria  Road,  Gipsy  Hill, 
-  I. 

White,  A.,  Ilorton  Field,  West  Drayton. 


Sonticm  ^ertiom 


The  Chemical  Society's  Rooms,  Burlington  House,  W 

Chairman  :  B.  E.  R.  Newlands. 

Vice-Chairman :  C.  C.  Hutchinson. 

Committee  : 


E.  J.  Bevan. 
W.  G.  Blagden. 
E.  Grant  Hooper. 
T.  A.  Lawson. 
R.  Meesel 
H.  de  Mosenthal. 
E.  O'Xeil. 


S.  Rideal. 

A.  Gordon  Snlamon. 

A.  Shearer, 

Wm.  Thorp. 

T.  Tyro: 

Frank  WHson. 

Lewis  T.  Wright. 


lion.  Local  Secretary  :  John  Heron, 
71,  North  Side,  Clapham  Common,  S.W. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  wil  I 
take  office  in  July  next : — Committee :  C.  F.  Cross,  B.  Blount, 
S.  Hall,  F.  Napier  Sutton,  and  ]•'.  G.  Adair  Roberts. 


June  17th : — 
Dr.  Carl  Pieper,  of  Berlin.    "The  German  Patent   Laws  and 
their  relation  to  Home  and  Foreign  Inventions." 


Meeting  held  Monday,  May  6th,  1895. 


JIR.    B.    E.    K.    XE1VLASDS    IX    THE    CHAIR. 


THE  USE  OF  HOT  AIR  IN  DRYING. 
BY  E.  M.  cook  (new  tork). 

For  drying  many  materials,  but  especially  those  in  lumps, 
grains,  or  powder,  the  use  of  hot  air  or  gas  is  most 
convenient,  and  has  many  advantages  over  other  mothods 
of  using  heat.  Wherever  the  nature  of  the  material  will 
allow  of  the  direct  use  of  the  gases  of  combustion,  the 
economy  over  the  use  of  steam  is  very  great;  and,  probably, 
in  a  well  designed  and  constructed  apparatus,  the  amount 
of  evaporation  will  be  nearly,  if  not  quite,  double  that  of 
the  best  steam-heated  dryers. 

In  the  use  of  steam  there  are  several  important  losses, 
quite  unavoidable,  which,  in  the  use  of  gas,  can  be  either 
entirely  obviated  or  strictly  limited.     Among  these  are: 

First,    the    usual   imperfect   combustion   of  fuel   under 

boilers,  and  a  consequent  waste  of  fuel.      In  this  country 

the  United  States— a  large  number  of  analyses  of  flue  gases 
show  scarcely  an  instance  in  which  there  is  a  total  absence 
of  CO  except  it  be  accompanied  by  so  much  free  oxygen  as 
to  indicate  the  admission  of  more  than  double  the  theoretical 
amount  of  air  requisite  tor  complete  combustion. 

Second,  the  loss  of  heat  in  the  escaping  chimney  gases. 
This,  even  under  fairly  good  management,  will  equal  25  per 
cent,  of  the  entire  heat  generated;  and  with  careless  firing, 
particularly  where  boilers  have  to  be  pushed,  as  is  too 
frequently  the  case,  this  will  be  exceeded. 

Third,  los~  of  heat  in  the  transmission  of  the  steam  to  the 
dryer,  and  in  the  apparatus  itself,  by  radiation.  To  this  i- 
sometimes  added  loss  by  leakage  into  the  dryer  itself,  which 
is  difficult  to  detect  and  to  remedy.  The  loss  in  this  case  is 
most  serious. 

Fourth,  loss  of  heat  in  the  condensed  steam,  discharged 
at  212'  F.  With  steam  of  ordinary  pressure,  this  will  equal 
about  14  pet  cent,  of  the  entire  heat ;  while  with  exhaust 
steam  or  steam  of  low  pressure  the  percentage  is  greater. 

Even  where,  with  the    use  of   exhaust    steam,  there  would 

promise  of  great  economy,  the  expectation  is 

not  realised.     In  tin-  transmission  of  heat  from  radiating  or 

conducting  surfaces,  such  as  those  of  steam  coils,  into  air,    I 

considerable  difference  of  temperature  must  be  maintained, 

or  the  transmission  become!  so  glow  thai    the  OOilS  require! 

to  condense  the  steam  must  be  of  enormous  extent  where 
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the  operation  ii  large.    This  involves  in  pi  o  low 

;i   temperature  in  1 1 1 » -  dryer,  where  exhansl   Bteam  is 

that  dryii  on  with  diminished  energy,  and  a  large 

:n il    oi    apparatus    becomes   necessary  ;    this   in   turn, 

demands  considerable  power  to  keep  it  in  motion,  large 
buildings  to  accommodate  it,  and,  whal  is  frequently  of 
even  lucre  itnportauci .  ;i  targe  area  of  valuable  ground  on 
which  t<>  place  them.  Taking  into  account  all  these  items, 
together  with  the  cost  of  maintaining  the  apparatus  in 
and  the  back  pressure  on  the  engines,  the  use  of 
exhaust  -team  is  seldom  advantageous.  The  cases  where  it 
ma\  be  allowed  are  those  where  the  nature  of  the  material 
limits  the  temperatures  to  such  as  may  be  economically  got 
with  exhaust  steam,  and  that  class  known  in  the  U.S.A.  as 
"  can  "  dryoreS,  where  paper  or  other  fabrics  arc  drawn  over 
revolving,  Bteam-heated  surface-. 

The  higher  the  temperature  at  which  air  used  in  drying 
is  discharged,  the  greater  the  economy.  In  the  use  of  air 
in  drying,  it-  function  is  twofold.  It  s<  rves  to  carry  to  the 
material  under  treatment,  the  heat  by  which  evaporation  is 
performed  ■,  and  it  is  also  the  vehicle  for  carrying  away  the 
vapour.  These  two  functions,  although  distinct,  require  to 
be  considered  with  reference  to  each  other.  It  is  well  known 
that  the  capacity  of  air  or  gas  for  carrying  vapour,  increases 
rapidly  with  an  increase  of  temperature,  while  the  capacity 
for  carrying  heat  docs  not  so  increase  ;  the  specific  heat  of 
air,  it  should  be  remembered,  being  but  0-238.  At  72°  F., 
the  capacity  of  air  for  carrying  aqueous  vapour  is  about 
three  times  as  great  as  at  42  ;  while  at  132°  it  is  more  than 
20  times,  and  at  172°  more  than  80  times  as  great.  It 
iollows  that  the  amount  of  air  necessary  at  such  limited 
temperatures  as  can  be  applied  to  most  substances,  to  carry 
to  them  the  heat  requisite  for  the  evaporation  of  the  moisture 
they  contain,  is  more  than  sufficient  to  carry  off  the  vapour 
when  discharged  at  suitable  temperature-. 

The  most  important  loss  of  heat  in  this  method  of  drying 
■ — and  in  fact  practically  the  only  one,  except  loss  due  to 
radiation  and  leakage,  which  in  a  correctly  designed  and 
constructed  apparatus  is  limited — is  that  of  the  heat  contained 
in  the  air  discharged  with  the  vapour,  which  has  performed 
no  useful  function.  To  some  extent,  this  is  one  of  those 
necessary  wastes  which  we  are  obliged  to  accept,  as  it  is 
seldom  possible  in  a  practical  operation  to  realise  the 
ultimate  value  of  the  energies  employed.  It  is  analogous 
to  the  loss  in  case  of  steam  used  in  an  engine,  where  we 
usually  sacrifice  the  heat  required  to  raise  the  water  from 
its  normal  temperature  to  that  at  which  the  steam  after  use 
is  discharged  into  the  air.  It  is,  however,  relatively  greater, 
as  we  have  not,  in  air,  the  latent  heat  of  vaporisation,  cf 
which,  in  the  use  of  steam,  we  are  able  to  avail  ourselves. 
It  is  therefore  worth  while  to  enquire  in  what  way  we  may 
limit  this  loss  :  the  only  one  in  which  we  may  look  for  any 
considerable  saving. 

At  high  temperatures  and  great  relative  humidity  or  per- 
centage of  saturation,  the  air  carries  its  greatest  burden  of 
vapour  ;  and  it  will  be  found  that  under  these  conditions  the 
air  of  the  discharged  mixture  carries  the  least  heat,  hence  the 
economy  which  results.  Thus  the  relative  amount  of  heat 
carried  in  the  air  of  discharge,  if  fully  saturated,  at  122°  and 
172°,  would  be  as  G99  to  238*  ;  these  figures  being  a  ratio, 
based  upon  an  assumed  normal  temperature  of  62°,  but 
making  no  allowance  for  the  moisture  normally  present. 
If  a  fair  allowance  be  made  for  normal  moisture,  which  at 
lower  temperatures  is  important,  we  shall  get  a  balance  in 
favour  of  a  higher  temperature  of  discharge.  Evaporation 
is,  however,  greatly  retarded  as  the  point  of  complete 
saturation  is  approached  ;  and,  if  we  can  maintain  a  high 
temperature  of  discharge,  it  is  not  usually  desirable  to 
attempt  a  higher  saturation  than  0- 50  or  0-60,  in  all  but 
exceptional  cases. 

The  expenditure  of  heat  in  evaporation  is  so  great, 
relatively  to  the  amount  of  air  required  at  a  high  tempe- 
rature, to  carry  the  vapour,  that  to  maintain  a  discharge  of 
high  temperature  and  small  volume,  we  find  that  with  a 

*  These  figures  are  obtained  by  mutiplying  the  respective 
differences  between  the  temperatures  given 'and  the  normal  tem- 
perature 68,  by  the  number  of  pounds  of  air  in  each  case  required  to 
carry  1  lb.  of  water  vapour  ;  thus  (172  -  62)  x  2'16  =  23S,  and 
(122  -G2)  x  11-65  =  699. 


saturation  even  of  50  per  cent.,  we  must  employ  initial 
temperatures  which  arc  inconveniently  high.  Thus,  as 
will  appear  from  figures  presently  to  be  given,  at  a  discharge 
temperature  of  122',  0"50  saturated,  and  assuming  the 
normal  moisture  at  0-0075  (dew  point  about  50°)  to  carry 
off  1  lb.  of  vapour,  we  shall  require  28  -23  lb.  of  air  ;  hence, 
to  carry  to  the  material  operated  on  the  requisite  amount 
of  heat,  we  must  start  at  288  F.  But  at  a  discharge 
temperature  of  172°,  with  the  same  degree  of  saturation 
and  normal  moisture,  we  shall  require  only  4*46  lb.,  but  to 
enable  this  smaller  quantity  to  do  the  required  work,  we 
must  heat  it  to  1223  .  The  first  would  be  near  the  limit  of 
safety  for  most  materials,  while  it  is  obvious  that  only  the 
most  refractory  would  withstand  the  latter.  If  we  attempt 
a  discharge  at  a  higher  degree  of  saturation,  the  necessary 
initial  temperature  rises  rapidly,  as  the  required  amount  oi 
air  is  thereby  diminished ;  and  it  must  not  be  overlooked 
that  even  to  these  temperatures  must  be  added  the  heat 
requisite  to  make  pood  that  lost  by  radiation,  and  that 
imparted  to  the  material  itself.  Let  us  consider  a  lowei 
range  of  temperatures,  say  a  substance  which  will  not  bear 
a  higher  temperature  than  150°.  In  this  case,  as  the  loss  of 
heat  in  the  air  of  discharge  increases  rapidly  as  we  descend 
in  temperature,  we  will  allow  a  saturation  of  0-60;  to 
maintain  this  with  such  an  initial  temperature  as  circum- 
stances will  admit,  we  find  that  we  must  discharge  at  about 
92",  and  at  this  low  temperature  of  discharge,  the  heat 
earned  by  the  air,  and  not  utilised,  is  over  52  per  cent,  of 
that  utilised  in  evaporation. 

The  following  calculations  illustrate  how  the  initial 
temperatures  above  given  are  arrived  at  :  — 

Saturated  mixtures  of  air  and  vapour  will  contain  in  each 
lb.  of  air,  at  172°,  0-46338  lb.  of  vapour;  at  122°,  0-08584 
lb.  vapour;  at  92°,  0-03289  lb.  vapour. 

Assume  the  normal  temperature  of  air  and  material  to 
be  62 °,  and  vapour  present  in  the  atmosphere  at  0-0075. 

To  evaporate  1  lb.  of  water  from  62°  we  require 
1116  B.T.U.  (1178  —  62),  which  is  the  equivalent  of 4687'2 

lb.  of  air,  raised  1°  in  temperature,  thus  --^  =  4687-2. 

With  a  discharge  temperature  of  172°,  0-50  saturated, 
we  must  have,  to  carry  1  lb.  of  vapour,  4  "46  lb.  of  air,  thus 

=  4*46.     To  carry  the  required  heat 
(0-46338  x  0-50J  -  0-0075  J  * 

our  4-46lb.of  air  must  part  with  1051°,  4^(.2  =1051  ;  and 
adding   to   this   the    discharge   temperature,   172°,  we   get 
1223^  as  the  initial  temperature  required. 
At  122°  discharge,  0-50  saturated,  we  get,  for  carrying 


1  lb.  of  vapour,  28  ■  23  lb.  air, 


1 


(0 ' 085*4  x  0-50)  -  0-0075 


=  28-23 


difference  of  temperature    166°, 


H1S7-2 
2S--J 


166  ;   and   adding 


to  this  the  discharge  temperature,  122°,  we  get  288°  as  tha 
initial  temperature  required. 

At  92°,  0-60  saturated,  we  get,  required  air,  81-73  lb., 
81-73;  difference  of  temperature 


—^  =  57,  and  adding,  as  before,  57  +  92,  we  get 


(0-03289  x  o-to)  -  0*0075 

57° 

149°  as  the  initial  temperature  required. 

The  heat  expended  in  evaporation  is  in  each  case  the 
same,  1116  B.T.U.  But  the  heat  lost  in  the  air  of  discharge 
varies  greatlv,  being  at  discharge  172°,  116-8  B.T.U. ;  at 
122°,  338-1  B.T.U.;  and  at  92°,  583-6  B.T.U.  :— 172  - 
(62  x  4-46  x  0-238)  =  116-8;  122-(62  x  28-  63  x  0'238> 
=  338-1  ;  92  -  (62  x  81-73  x  0'238)  =  583-6. 

These  figures,  which  show  the  number  of  units  of  heat 
lost  for  every  pound  of  water  evaporated  under  the  stated 
conditions,  indicate  the  enormous  waste  of  heat  in  large 
drying  operations,  as,  for  instance,  in  drying  brewers'" 
grains.  To  dry  the  grains  from  a  mashing  of,  say,  2,000- 
bushels,  -no  ild  involve  the  evaporation  of  upwards  of 
80,000  lb.  of  water,  and  they  cannot  be  safely  subjected  to 
a  temperature  much  above  280°.  Other  materials  will  noi 
bear  even  this  temperature  with  safety. 

How  shall  we  maintain  a  reasonably  high  temperature  of 
discharge,  the  necessary  condition  of  ecouomy,  without 
raising  the  temperature  of  the  intake  to  a  destructive 
degree  ?     This   has   been   accomplished  by  the  system  of 
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recirculating  currents.  This  system  was  first  referred  to  by 
B.  V.  Sturtevant,  but  its  full  significance  does  not  seem  to 
have  been  fully  appreciated  until  recently.  It  has,  how- 
ever, been  employed  with  most  satisfactory  economical 
results  in  many  establishments  in  the  United  Stales, 
principally  in  connection  with  the  woollen  and  other  textile 
industries.  In  this  system,  a  volume  of  hot  air,  several 
times  greater  than  that  necessary  for  carrying  off  the 
evaporated  water,  is  circulated  through  the  dryer,  and  is 
brought  alternately  in  contact  with  the  goods  under  treat- 
ment,, and  with  heated  surfaces,  giving  up  heat  to  the 
former  and  receiving  it  from  the  latter,  which  it  should 
leave  at  the  maximum  temperature  the  goods  will  bear. 
This  continuous  circulation  is  effected  by  a  fan  blower 
placed  at  any  convenient  point  in  the  circuit,  and  a  portion 
of  the  mixture  of  air  and  vapour  at  its  maximum  of  satura- 
tion sufficient  to  carry  off  the  vapour  as  fast  as  it  is 
generated,  is  continuously  discharged,  and  is  replaced  by  an 
equivalent  of  normal  air  admitted  to  the  source  of  heat. 
The  amount  of  air  discharged  is  regulated  by  suitable 
valves,  and  the  condition  as  to  saturation  is  thereby  con- 
trolled, it  being  found  desirable  to  maintain  a  somewhat 
high  drying  efficiency,  even  of  the  discharged  portion.  It 
will  be  seen  that  in  this  system  the  same  air  serves 
repeatedly  as  the  vehicle  of  heat,  and  the  heating  of  a  large 
volume  of  new  air  for  this  purpose,  carrying  away  in  its 
escape  a  large  quantity  of  unutilised  heat,  is  avoided.  The 
exit  temperature  being  decided  upon,  the  temperature  of  the 
drying  current  at  its  initial  point,  i.e.,  where  it  first 
encounters  the  goods,  will  be  determined  by  the  relation  of 
the  volume  of  the  discharged  and  recirculated  currents,  and 
may  be  adapted  precisely  to  the  particular  requirements  of 
the  material  under  treatment.  In  the  form  thus  briefly 
described  this  system  has  been  very  successfully  applied. 
There  are,  however,  under  some  circumstances,  important 
difficulties  which  it  does  not  meet.  Many  substances  in 
drying  evolve  corrosive  gases,  which,  if  driven  through  a 
heater,  rapidly  destroy  the  heating  surfaces  ;  others  throw 
off  dust,  which  coats  the  surfaces,  and,  in  addition  to  im- 
pairing their  efficiency,  char  them  and  give  off  noxious  and 
injurious  odours.  It  is  also  entirely  inapplicable  in  this 
form  to  the  use  of  the  gases  of  combustion,  in  which,  as  the 
entire  heat  generated  by  the  fuel  is  introduced  into  the 
dryer,  there  is  the  highest  economy. 

To  adapt  it  to  these  cases,  and  in  fact  all  where  the  heat 
may  be  derived  otherwise  than  from  radiating  surfaces,  I 
have  devised  the  improved  apparatus  described  in  this  paper. 
Circulating  the  current  repeatedly  and  continuously  through 
the  dryer  and  over  the  contained  material,  and  discharging 
continuously  a  regulated  quantity  of  the  mixed  air  and 
vapour,  I  do  not  pass  it  over  heat- imparting  surfaces,  but 
replace  the  expended  heat  by  introducing  into  the  s\>tem  a 
fresh  volume  of  hot  air  or  gas,  which  must  necessarily  be  the 
equivalent  of  the  discharged  portion.  The  recirculated 
mixture  of  air  and  vapour  encounters  and  mixes  with  the 
incoming  hot  volume,  and  is  brought  to  its  maximum  drying 
efficiency,  in  which  condition,  in  a  properly-designed  dryer, 
it  should  be  applied  to  that  portion  of  the  mate  rial  which, 
having  already  parted  with  most  of  it^  moisture,  relinquishes 
the  remainder  with  greater  difficulty.  By  varying  the  speed 
of  the  fan-blower,  by  means  of  which  the  circulation  is 
maintained,  and  the  amount  of  the  discharge,  the  volumi 
relation  of  the  circulated  and  discharged  air  can  be  con- 
trolled, and  the  temperature  at  the  initial  point  in  the 
dryer  be  regulated.  The  fixed  relations  of  temperature, 
the   humidity  of   discharge    remaining    constant,  are  tie 

oi  the  intake   and   discharge,  and   the   variable  one,  the 

imum  temperature  within  the  dryer,  which  is  controlled 
by  the   volume  recirculated.     Thus,  with   a  discbarge   tern 
tur--  of    [72°,  half  saturated,  and   an   intake  of    gas   or 

air  at  1238^,  we  can,  by  recirculating  about  live  rolumes, 

bring  the  initial  temperature  below  800  ,  and,  by  increasing 

the  speed  of  the  fan,  as    much    lower   M    may  he    desirable 

Similarly,  iti  the  case  supposed  ahove,  when-  the  maximum 

temperature    is  limited    to    1  .V)  ,  we  may,  by   recirculating  a 

greater  rolume,  the  economy  of  a  high  discharge 

temperature,   "ay     J  1 0      or     |f0°,    and    Corresponding     b 

temperature    of    Intake,  without    exceeding    the    desired 
limum. 


We  can  only  raise  the  temperature  of  discharge  by 
increasing  that  of  intake;  hut  as  the  loss  of  heat  at  it 
discharge  of  about  170"  is  inconsiderable,  it  is  not  necessary 
to  exceed  1200''  K.  in  the  intake,  and  where  gases  of 
combustion  are  used,  we  are  enabled,  without  material  loss 
of  heat,  to  maintain  a  very  great  drying  efficiency  through- 
out the  apparatus,  the  maximum  humidity  being  but  0*50. 
which  is  greatly  reduced  at  the  initial  point.  The  intake 
temperature  being  far  below  that  of  the  ordinary  gases 
of  combustion,  we  are  not  limited  in  the  amount  of  ait- 
admitted  to  the  fires,  as  we  are  in  the  generation  of  steam, 
and  by  admitting  a  large  excess,  can  ensure  the  perfect 
combustion  of  the  fuel,  and  the  important  economy  resul- 
tant therefrom.  The  velocity  of  the  current  over  the 
material  is  also  a  factor  of  some  importance,  promoting 
evaporation  and  the  efficiency  of  the  apparatus. 

An  important  feature  in  connection  with  this  system, 
is  the  utilisation  of  the  waste  gases  from  a  boiler  or  other 
furnace,  which  can  be  used  with  great  advantage  where 
the  combustion  is  without  visible  smoke,  or  where  the 
substance  to  be  dried  wonld  not  be  injured  by  the  dis- 
coloration and  odours,  such,  for  instance,  as  garbage  and 
fertilisers.  Where  the  chimney  gases  are  sufficient,  the 
gases  from  a  supplementary  furnace  may  be  mixed  with 
them  ;  and  the  temperature  being  thus  raised,  the  advan- 
tages of  a  small  volume  of  discharge  may  be  secured. 

Having  considered  the  method  by  which  the  energy 
provided  for  drying  may  be  utilised,  the  equally  important 
problem  of  how  we  shall  handle  our  material  so  as  to 
bring  it  into  contact  with  the  drying  current  remains.  The 
entire  question  of  drying  may  be  viewed  as  a  contest 
between  the  occupation  of  space  and  time,  on  the  one 
hand,  and  the  employment  of  apparatus  and  artificial  heat, 
both  costly,  on  the  other.  In  dry  climates,  where  time  and 
space  are  unimportant,  and  labour  cheap,  crude  materials 
may  be  advantageously  dried  by  spreading  them  in  the 
sun  and  turning  them  over  repeatedly.  Where  land  and 
manual  labour  are  costly,  we  must  resort,  to  other  methods. 
The  methods  of  handling  textile  fabrics,  &c,  are  com- 
paratively simple,  and  are  so  well  known  that  it  is 
scarcely  necessary  to  refer  to  them.  Goods  in  considerable 
pieces  may  be  stretched  from  side  to  side,  or  up  and  down, 
in  a  drying  chamber,  in  some  cases  moving  automatically, 
the  drying  currents  having  access  to  them  ;  or  they  may 
be  passed  over  revolving  heated  surfaces,  as  in  the  well- 
known  form  of  paper  machine.  In  handling  materials  in 
lumps,  grains,  or  powder,  the  problem  is  more  difficult  - 
and  apart  from  revolving  cylinders  or  fixed  cylinders  with 
revolving  stirring  devices,  there  are  but  few  devices  in 
practical  operation.  In  the  revolving  cylinder  apparatus, 
and  that  with  stirrers,  the  heat  is  ordinarily  delivered 
directly  from  conducting  surfaces ;  and  although  air  is 
sometimes  used  as  an  accessory,  they  are  not  really  hot- 
air  dryers. 

By  far  the  most  efficient  device  for  moving  material 
horizontally,  is  the  well-known  "apron  "  dryer.  This  con- 
sists of  a  series  of  superposed,  endless  aprons,  having  a 
slow,  continuous  motion,  each  alternate  apron  moving  in 
opposite  directions.  Each  apron  projects  slightly  at  alter- 
nate ends  beyond  its  neighbour,  and  the  material  under 
treatment,  being  fed  in  a  thin  layer  upon  the  upper  one 
of  a  series,  is  slowly  carried  forward  and  depositedl 
successively   upon  each  in  turn,  and  finally  delivered  at  the- 

bottom.  The  aprons  are  made  of  material  suitable  for  the 
particular  substance,  and  may  be  perforated;  though  this, 
in  my  Opinion,  adds  little  to  their  efficiency,  as  the  air  will 
always   follow   the   lines   of  least    resistance,   which    will  not 

be  through  a  layer  of  the  material,  however  thin.    To  get  a 

Sufficient  run,  the   aprons    should   have   considerable  length, 

and  maj  be  of  inch  width  as  the  weight  and  other  propei 

ties  of  the  material  demand;  by  which  considerations  and 
that  of  space  available,  the  number  of  aprons  in  a  dryer  is 
controlled.  I  have  recently  inspected  such  an  apparatus  iu 
practical  operation,  in    use    for  drying  a    chemical    product, 

which  cannot  l»-  subjected   to  a  high  temperature.    The 

aprons  are  ll  in  number,  spaced  16  inches  apart  vertically, 
and  are  each  .'»()  feet  long  and  6  feet  wide,  giving  a  total 
length  of  .'.:,<»  feel  ;  thoji  move  at  a  speed  of  150  feet  per 
hour,  the  Substance  being  retained  in    the  dryer    nearly   four 
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hours.  Thej  an  made  of  cotton  clotb,  enclosed  in  a  ti^ht 
wooden  casing,  and  supplied  with  air,  moved  by  a  fan- 
blower  over  steam  coils.  The  air  enters  at  abont  195°,  and 
is  discharged  at  about  185°.  [ts  humidity  at  discharge  is 
Dot  measured,  l>wt  from  these  figures,  even  making  no 
allowance  Cor  ln--c is  bj  radiation,  ..vc.,  its  saturation  cannot 
exceed  about  0*18.  Obviously  tliis  is  not  an  economical 
application  of  heat,  but  as  the  material  contains  but  little 
water,  this  maj  be  of  minor  importance.  The  apparatus 
i-  considered  a  fairly  satisfactory  one,  but  there  is  no  doubt 
that  by  the  introduction  of  the  recirculating  system,  both 
it-  i  conomy  and  efficiency  would  be  promoted. 

Another  dryer  of  this  kind  is  also  in  use  in  Brooklyn, 
N.V.,  for  drying  brewers'  grains.  This  material  carries, 
fresh  from  the  mash-tub,  from  7")  to  SO  per  cent,  of  water. 
As  the  saturating  liquor  carries- in  solution  a  large  amount 
of  valuable  food  constituents,  it  cannot  be  pressed  without 
sacrifice.  It  constitutes  when  dry  a  food  of  high  economical 
and  commercial  value  for  cows  and  horses;  the  experiments 
of  the  New  Jersey  Agricultural  Experiment  Station  show 
that,  for  the  latter,  its  value  is  fully  equal  to  that  of  the  best 
oats,  pound  for  pound.  As  a  food  for  cows  it  is  largely 
used  wet ;  but  as  it  is  subject  to  rapid  fermentation  and 
decomposition,  in  which  condition  the  milk  produced  from 
it  is  exceedingly  undesirable  as  a  food,  most  of  the  States 
have  stringent  laws  against  feeding  cattle  with  it  in  that 
condition  ;  and,  in  consequence,  much  of  it  produced  in 
summer,  especially  in  the  larger  cities,  is  given  or  even 
thrown  away  to  get  rid  of  it. 

It  is  obvious  that  with  so  large  an  amount  of  water  to 
eliminate,  and  the  comparatively  low  value  of  the  dried 
grains,  utmost  economy  in  drying  is  imperative.  The 
apparatus  in  question  is  on  a  large  scale,  having  a  capacity 
of  about  150  bushels  of  wet  grains  per  hour,  which  should 
produce  something  more  than  2,000  lb.  dry  ;  this  would 
require  the  evaporation  per  24  hours  of  over  17,000  galls. 
(U.S.A.)  of  water.  It  consists  of  10  aprons,  each  12  ft. 
wide  by  50  ft.  long,  spaced  about  24  in.  apart,  and  contained 


in  a  substantial  brick  structure  nearly  88  ft.  high.  The 
aprons  are  of  wire  cloth,  varying,  from  the  uppermost  to  the 
lowest  apron  of  the  series,  from  8  to  11  meshes  to  the  inch. 
The  motion  is  at  the  rate  of  6  to  8  ft.  per  minute,  giving 
from  7."i  to  90  minutes  for  the  transit  of  the  material,  which  u 
automatically  fed  in  a  very  thin  layer  upon  the  uppermost 
apron.  The  gases,  liberally  tempered  with  air  in  til'' 
combustion  chamber,  are  admitted  to  the  dryer  at  tempera- 
tures which,  perhaps,  vary  at  the  different  openings  of 
communications,  but  was  said  not  to  exceed  300°,  above 
which  point  grains  are  likely  to  be  scorched.  The  discbarge 
temperature  varies  under  different  conditions  of  the  grains  as 
to  moisture,  and  of  the  atmosphere,  but  was  said  to  average 
160°  to  170°  ;  this  indicates  a  low  degree  of  saturation. 

But  in  any  attempt  to  move  material  horizontally,  for 
drying,  unavoidable  drawbacks  are  encountered.  Amongthe 
most  serious  of  these  are: — First,  the  difficulty  of  controlling 
horizontal  currents  of  hot  air  in  a  chamber  of  considerable 
dimensions,  which  is  much  increased  by  the  presence  of 
obstructions,  moving  or  stationary.  It  is  found  that  the 
current  will  be  principally  confined  to  the  upper  part  of  the 
chamber,  and  any  material  near  the  bottom  will  be  but  little 
affected.  This  difficulty  increases  with  the  height  and 
length  of  the  chamber,  and  can  only  be  partially  remedied 
by  especially  locating  the  positions  of  the  inlet  and  discharge 
openings,  or  by  admitting  air  of  different  temperatures  at 
different  heights  in  the  chamber.  Second,  the  influence  of 
the  wind,  which,  when  in  an  adverse  direction,  has  a 
tendency  to  drive  the  current  back,  causes  great  irregularity 
in  the  drying,  and  occasionally  almost  entirely  checks  it. 
Third,  the  amount  of  power  required  to  keep  in  horizontal 
motion  a  considerable  weight  of  apparatus  and  material ; 
and  lastly,  and  by  no  means  the  least  important  where  land 
is  valuable,  the  large  space  required  for  dryers  of  this  cla-s. 

In  a  vertical  chamber  or  flue  the  tendency  of  an  ascending 
current  is  to  diffuse  itself  uniformly  throughout  its  section  ; 
and  the  presence  of  obstructions  favours  and  promotes  this  ; 
also,  if  the  chamber  is  of  considerable  height,  the  natural 


May  si,  1895.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


425 


draught  of  a  heated  column  will  materially  assist  its  ascent, 
and  the  direction  of  the  wind  will  have  little  or  no  effect 
upon  it. 

The  desideratum,  then,  for  handling  granular  material 
successfully,  is  a  device  by  which  it  shall  be  caused  to 
descend  through  such  a  chamber,  b3r  a  regulated,  methodical 
descent,  at  such  a  rate  as  shall  suffice  for  its  drying,  and  it 
must  be  divided  into  small  portions,  and  frequently  turned 
over,  to  allow  of  access  of  the  drying  current  to  all  its 
particles.  The  material  will  descend  by  its  own  weight,  and 
as  we  shall  only  have  to  control  or  retard  its  descent,  the 
power  required  to  do  this  will  be  inconsiderable. 

In  the  apparatus  which  I  have  devised  and  constructed 
for  embodying  these  ideas,  the  containing  tower  T  is  of  brick, 
enclosing  on  the  ground  a  space  of  10  feet  by  13  feet,  and 
is  about  80  feet  high  ;  a  considerable  and  perhaps  unneces- 
sary portion  of  the  height  being  utilised  for  the  automatic 
feeding  bin  B,  and  a  receiving  bin  K  at  the  bottom  for  the 
dried  grains.  The  drying  chamber  proper  is  over  40  feet 
in  height,  and  is  furnished  with  G90  receptacles  or  trays 
for  the  material,  arranged  in  60  tiers,  so  placed  that  those 
in  each  tier,  break  joint  or  alternate  in  position  with  those 
in  the  tiers  above  and  below.  These  trays  t,  shown  in  the 
enlarged  detail,  are  8  feet  long,  made  of  galvanised  sheet 
iron,  having  three  wings  or  blades  3|  ins.  wide,  radiating 
from  a  common  centre.  These  blades  form  three  troughs, 
of  which  two  have  an  angle  of  105°,  these  being  the  working 
troughs  to  be  alternately  filled  with  the  material,  the  third 
trough  being  dormant.  For  some  materials,  a  cruciform 
tray  is  convenient,  and  for  corrosive  materials  or  those  liable 
to  discoloration,  a  wooflen  construction  can  be  substituted. 
The  trays  or  receptacles  are  provided  with  axles  and 
cranks,  and  the  crank  pins  being  united  by  rods  into  a 
common  system,  as  shown  in  the  larger  detail,  the  whole 
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may  be  simultaneously  oscillated  and  the  contents 
"dumped."  Alternate  oscillations  in  opposite  directions 
will  present  in  turn  each  of  the  working  troughs  of  all  the 
trays  to  receive  the  falling  material,  at  the  same  time 
discharging  the  contents  of  the  other  troughs  into  the 
troughs  of  the  tier  below  ;  thus,  at  each  oscillation  causing 
the  entire  contents  on  the  dryer  to  descend  one  step  or 
stage,  where  it  is  allowed  to  remain  at  rest,  awaiting  the 
next  oscillation  or  dumping.  The  journals  of  the  trays  are 
carried  in  bearings  in  a  structure  of  thin  cast-iron  plates, 
which  is  spaced  at  opposite  ends  some  2  ft.  from  the  brick 
wall  of  (he  tower;  this  space  adjoining  the  furnaces,  with 
which  it  is  in  communication  by  means  of  openings  con- 
trolled by  valves,  and  forms  the  channel  of  flue  for  the 
return  circulation.  It  also  communicates  with  a  receiving 
chamber,  below  the  trays,  by  means  of  a  large  (90  in.)  fan 
blower,  which  maintains  the  circulation.  A  similar  space 
at  the  opposite  end  has  no  function  in  connection  with  the 
circulation,  from  which  it  is  shut  off,  but  serves  as  a  work- 
ing chamber  for  the  cranks  and  their  connections,  and  also 
contains  the  elevator  E  by  means  of  which  the  wet  material 
is  delivered  to  the  automatic  feed  bin  B  at  the  top. 

The  feed  bin  is  provided  with  a  simple  levelling  device, 
to  spread  the  grains  received  from  the  elevator  spout,  and 
an  overflow  to  indicate  when  it  is  full.  Its  bottom  is 
formed  of  oscillating  receivers  r,  each  oscillation  delivering 
to  the  trays  below  a  measured  quantity  of  the  material, 
say,  four  bushels.  A  rock-shaft  carried  through  the  brick 
wall,  to  which  an  intermittent  motion  is  given,  communicates 
simultaneous  motion  by  means  of  attached  levers  and 
connecting  rods,  to  both  the  trays  and  the  feed  bin  bottom. 
By  tilting  the  trays  as  described  alternately  in  opposite 
directions,  the  material  descends  step  by  step  from  the  feed 
bin  to  the  bottom  of  the  dryer,  arriving  after  such  interval 
as  may  be  necessary  at  the  bottom,  thoroughly  dried.  The 
intervals  between  the  oscillations  may  be  varied  from  time 
to  time  to  suit  different  conditions  of  the  substance  under 
treatment. 

The  capacity  of  a  dryer  depends  upon  the  length  of  time 
the  material  remains  under  treatment,  and  this  in  turn 
upon  the  amount  of  water  to  be  eliminated,  but  almost  as 
much  upon  the  facility  with  which  a  material  will  part  with 
its  moisture.  Thus,  if  you  place  upon  your  desk  pieces  of 
clay  and  of  soap,  of  equal  weight,  and  equally  charged 
with  moisture,  in  a  few  days'  time  the  clay  will  have  become 
so  dry  that  you  may  crumble  it  with  your  fingers  and  blow 
it  awny.  In  a",  many  months  the  soap  will  still  retain 
much  of  its  moisture.  It  is  therefore  impossible  to  closely 
estimate  the  capacity  of  a  dryer  for  any  material,  on  the 
basis  only  of  the  moisture  contained.  In  drying  brewers' 
grains,  containing  75  per  cent,  of  moisture,  I  find  that  three 
hours  is  ample,  allowing  for  oscillations  at  intervals  of  three 
minutes.  This  gives  at  20  dumps  of  four  bushels  each  per 
hour,  K')  bushels  ;  or  for  a  pair  of  dryers  working  24  hours, 
:$,H4i)  bushels  ;  the  labour  required  for  two  dryers,  two  men, 
being  no  more  than  for  one.  It  should  be  borne  in  mind 
that  this  is  for  unpressed  grains,  containing  75  per  cent,  of 
water.  It  is  quite  practicable,  by  the  use  of  hag  presses, 
to  reduce  the  water  to  50  per  cent,  or  even  less,  and  the 
capacity  of  a  dryer  would  be  increased  threefold,  and  that 
of  a  pair  of  towers  of  the  dimensions  described  would  be 
say,  I  1,500  bushels  per  24  hours,  of  wet  grains.  The  space 
required  for  guch  a  pair  of  drj  en  would  be  about  50  by  45  ft. 

As  the  solids  carried  off  in  the  expressed  liquor  far 
exceed  in  value,  not  merely  the  cost  of  recovering  them,  but 
of  the  entire  drying,  in  addition  to  which  is  the  cost  of  the 
pressing,  it  is  obviously  uneconomical  to  press  grains  before 

drying  them;  this  is  only  done  because  the  apparatus 
employed  heretofore  fails  to  dry  them  without  pressing.  The 
grains  from  the  mash-tub  will  seldom  contain  more  than  25 
per  cent,  of  solids;  the  expressed  liquor  ma\  be  safely 
averaged    at    7    per    cent.,    though    under    not.    very    heavy 

pressure  this  will  be  exceeded.  Assuming  these  figures, 
and  that  out  of  loo  lb.  wet  grams  50  lb.  of  liquor  is 
ed,  the  dry  solids  in  the  liquor  will  be  8  j  lb.,  i.e.,  14  per 
cent,  of  the  original.  At  moderate  estimate  for  dry  grains 
of  Lddols.  per  Ion,  14  per  cent,  would  be  3*24  dols.,  which 

is  more  li\   50  per  r, ni.  llian    the  entire  cost  of  drying. 

The  apparatus  said  to  be  in  most  general  use  in  Great 
Britain  and  on  the  continent  of  Europe  i . . i  drying  brewers' 
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grains  and  also  i"  -inn.-  extent  in  America,  and  which  1 
therefore  take  i"i  purposes  of  comparison,  aa  an  approved 
representative  of  this  class  of  di  pers,  consists  substantially 
dt  a  steam-jacketed  cylinder,  within  which  is  a  revolving 
mi  dram,  carrying  stirrers,  for  agitating  the  material. 
It  differs  from  tin-  dryers  of  the  saint-  class  in  details  of 
construction,  principally  in  having  a  device  by  which  the 
grains  are  pressed,  ami  a  portion  of  the  liquor  expelled, 
before  they  enter  tin-  cylinder  ;  thus  obviating  the  necessity 
of  separately  performing  this  operation;  I  am  not  informed 
uhat  amount  of  Quid  is  thus  disposed  of,  it  probably  varies 

considerably  ;  I  have  been  told  that,  with  grains  fresh  from 
the  mash-tub,  it  is  as  much  as  50  lb.  to  Kid  lb.  of  grains; 
which  would  leave  the  residue  containing  still  about  .">7  per 
cent,  of  water.  The  capacity  of  each  cylinder  is  Btated  to 
be  12.',  bushels  of  wet  grains  per  hour,  but  in  another  state- 
ment 2  lb.  dry  grains  per  minute,  which  is  about  25  per 
cent.  Less.  A  plant  has  lately  been  erected  in  New  York  to 
accommodate  40  of  these  dryers,  with  the  necessary 
appurtenances  of  boilers,  engines,  &c.  This  covers  a  plot 
of  ground  100  ft.  by  200  ft.,  which  is  said  to  have  cost, 
including  preparation  of  the  site,  over  100,000  dols.  When 
fully  occupied  and  continuously  working,  it  will  dry  per 
day  about  12,000  bushels  of  wee  grains,  which  is  only 
500 bushels  more  than  the  capacity  for  pressed  grains  of  the 
pair  of  dryers  described  above,  occupying  50  ft.  by  45  ft. 
The  necessary  presses  would  require  little,  if  any,  increased 
space,  as  they  could  be  conveniently  placed  on  a  higher 
level. 

The  labour,  exclusive  of  handling  the  dried  grains,  is 
stated  to  be  two  engineers,  two  firemen,  and  two  feeders,  as 
against  one  engineer  and  one  fireman  with  my  apparatus, 
both  for  night  and  day  turns. 

The  expenditure  of  fuel  is  stated  to  be  40  lb.  coal  to 
produce  100  lb.  dry  grains.  Assuming  that  the  grains  as 
they  enter  the  cylinder  after  pressing  contain  60  per  cent, 
of  water,  ■which  is  perhaps  in  excess  of  the  fact,  the  amount 
of  water  to  be  evaporated  per  100  lb.  of  dry  grains  would  be 
150  lb. ;  hence  the  evaporation  is  only  3|  lb.  of  water  per 
lb.  coal.  In  the  uses  of  the  gases  of  combustion  direct,  the 
loss  in  the  air  of  discharge  being  limited  by  my  system  of 
recirculation,  it  is  well  within  limits  to  claim  an  evaporation 
even  in  excess  of  that  in  a  steam  boiler  ;  say,  from  8  to 
10  lb.  per  lb.  fuel,  when  using  anthracite  or  coke  as  fuel. 
Experience  on  a  large  scale,  in  the  horizontal  dryer 
described,  shows  that  the  use  of  the  gases  of  either 
anthracite  or  gas-house  coke  imparts  no  odour  whatever 
to  the  grains,  but  has  a  slight  bleaching  effect. 

Discussion. 

The  Chairman  having  invited  discussion, 

Mr.  Henry  G.  Watel  said  that  the  paper  opened  up  so 
wide  a  field  of  discussion  that  ir.  was  difficult  to  deal  with 
it  in  the  short  time  at  disposal.  The  first  point  of  im- 
portance was  the  temperature  at  which  the  air  to  be  used 
was  discharged  from  the  heater.  He  had  made  a  number 
of  experiments,  the  result  of  which  was  to  prove  that, 
using  a  3G-in.  fan  for  blowing  in,  or  a  similar  fan  for 
exhausting,  with  a  consumption  of  12  lb.  of  gas  coke  per 
hour,  one  cculd  add  100°  F.  to  every  1,000  cub.  ft.  of  air 
per  minute  up  to  the  necessary  temperature,  as  proved  by 
experiments  ranging  over  eight  days.  He  had  further 
made  experiments  on  the  evaporative  power  of  the  hot  air 
thus  produced,  aDd  found  that  with  air  coming  from  the 
heater  at  250°  F.  and  striking  upon  a  cotton  screen  kept 
moistened  by  throwing  water  upon  it  from  a  pump,  it  was 
difficult  to  keep  the  screen  wet ;  at  the  same  time  the  air 
after  passing  through  the  screen  was  at  140°  F.  This  led 
to  the  consideration  of  the  dampness  of  this  air  when 
discharged  into  the  surrounding  atmosphere.  He  had  not 
statistics  on  that  point  with  him,  but  they  would  be  found 
in  an  admirable  set  of  hygrometrical  tables  prepared  by 
Mr.  Ferrel,  Chief  of  the  U.S.A.  Signal  Service.  Assuming 
that  the  air  entered  the  heater  at  a  normal  temperature, 
and  left  it  at  240°  F.,  one  could  readily  imagine  that  it 
would  greedily  pick  up  any  moisture  that  it  met  with.  In 
the  above  case  with  a  36-in.  fan,  one   could  hardly  keep 


the  screen  wet.  Different  substances,  however,  required 
different  methods  of  drying;  for  instance,  photographic 
plates  would  not  bear  drying  in  air  at  a  high  temperature, 
and  lie  had  had  to  devise  special  means  for  dealing  with 
them.  On  the  other  hand,  starchy  matters  could  not  as  a 
rule  be  successfully  treated  by  cool  air.  Everything 
pointed,  therefore,  to  the  importance  of  the  temperature  of 
the  discharge.  Mr.  Hutchinson  had  spoken  chiefly  of 
experiments  dealing  with  the  drying  of  brewer.-'  grains. 
This  Bubstance  was  particularly  easy  to  treat  by  dry  air, 
and  was  therefore  rather  outside  the  question.  Members 
were  probably  aware  that  Mr.  {fouche*  had  also  for  many 
years  advocated  a  system  of  drying  by  hot  air,  using 
vertical  pipes  for  heating  the  air.  lie  had  demonstrated 
that  vertical  pipes  had  a  much  better  radiant  power  for 
heating  air  than  horizontal  pipes,  and  the  speed  of  the  air 
current  was  also  most  important.  To  sum  up  :  the 
important  points  to  be  borne  in  mind  were  the  temperature 
at  which  the  air  was  admitted,  the  loss  of  heat  which  it 
sustained  in  the  drying  chamber,  its  speed  therein,  and  the 
temperature  at  which  it  made  its  exit.  If  the  latter  were 
superior  to  that  of  the  outside  air  (the  heating  having  been 
performed  in  a  vertical  apparatus)  the  efficiency  and  results 
would  be  as  near  perfection  as  could  be  obtained. 

The  Chairman  drew  attention  to  the  great  difference 
between  the  results  obtained  by  the  author  of  'he  present 
paper  and  those  of  Mr.  Watel,  communicated  to  the  Society 
in  the  year  before  last.  The  author  claimed  at  best 
an  evaporation  of  8  to  10  lb.  of  water  from  brewers'  grains 
per  lb.  of  fuel,  which  would  agree  with  the  usual  results 
obtained  from  a  boiler.  Mr.  Watel  had,  however,  claimed 
an  evaporation  under  favourable  circumstances  of  as  much 
as  220  times  the  weight  of  fuel,  and  although  he  (the 
speaker)  had  pointed  out  the  discrepancy  between  this  and 
the  best  results  obtained  from  a  multiple-effect  apparatus,  it 
had  been  insisted  on  that  the  figures  given  were  correct. 
Then  the  author  spoke  of  using  the  same  air  over  and  over 
again. 

Mr.  Hutchinson  dissented,  and  said  that  there  was  a 
special  method  of  dealing  with  the  air  different  from  the, 
Sturtevant  system. 

The  Chairman,  continuing,  said  that,  granting  this,  there 
still  remained  a  certain  amount  of  moist  air  which  was  sent 
through  the  apparatus  over  and  over  again.  If  it  were 
desirable  to  lower  the  temperature  of  the  heated  air  entering 
the  apparatus  it  would  be  better  to  do  this  by  admitting  a 
certain  amount  of  fresh  and  comparatively  dry  air  instead 
of  heating  up  the  air  that  had  already  been  charged  with 
moisture  by  passing  through  the  apparatus.  He  had  applied 
the  hot  air  system  experimentally  to  the  drying  of  sugar- 
cane diffusion  chips,  and  had  found  that  the  only  heat  which 
could  be  economically  used  was  that  resulting  from  waste 
flue  gases.  But  in  the  case  he  had  in  view,  the  amount  of 
work  to  be  got  out  of  them  was  so  small,  and  the  power 
needed  for  driving  the  fans  was  so  enormous,  that  there  was 
little  or  no  advantage  in  making  use  of  the  hot  air  method. 
The  author  of  the  paper  had  stated  that  the  product  of 
drying  brewers'  grains  was  "  equal  to  the  best  oats."  He 
presumed  that  assertion  was  based  upon  its  analysis,  and  of 
c.mrse  it  could  similarly  be  shown  that  sawdust  was 
adapted  for  cattle  food.  As  a  matter  of  fact,  however,  it 
was  obvious  that  grains  which  had  been  stewed  at  boiling 
temperature  for  several  hours,  and  from  which  the  brewer 
had  extracted  all  he  could,  were  not  likely  to  contain  much 
nutritive  material. 

Mr.  C.  C.  Hutchinson,  in  reply,  said  it  was  a  miscon- 
ception to  suppose  the  same  air  was  used  over  and  over 
again  for  the  purpose  of  evaporation  ;  that,  of  course,  would 
be  attempting  the  solution  of  the  problem  in  an  impossible 
and  absurd  way.  Certain  portions  of  the  air  were  circulated 
through  the  apparatus  over  again  ;  but  on  each  circulation 
a  fresh  volume  of  unsaturated  air  was  added  and  there  was 
a  large  accession  of  heat.  This  fresh  quantity  of  air  at  a 
high  temperature  increased  the  temperature  of  the  re- 
circulated volume,  and  its  hygroscopic  capacity,  so  that 
when  the  mixture  was  passed  up  the  apparatus  and  oat  of 
the  top  a  volume  of  cooled  saturated  air  equivalent  to  the 
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volume  of  hot  air  admitted  escaped,  and  carried  with  it  the 
large  quantity  of  water  evaporated.  The  function  of  the 
old  air  was  much  the  same  as  that  of  an  intermediate 
receiver  between  the  cylinders  of  a  compound  engine, 
namely,  to  keep  the  temperature  during  a  particular  cycle 
as  even  as  possible,  to  prevent  great  variations  between  the 
two  ends  of  the  apparatus,  ami  to  minimise  the  losses  the 
author  had  clearly  pointed  out  would  be  due  to  using  a  large 
volume  of  fresh  air. 


rOQQQQQQOa^ 


THE  ESTIMATION  OF  ALKALINE  SALTS  IX 
FIRECLAYS,  MANURES,  ETC. 

BY    ALEXANDER    CAMEIiOX,    P.C.S. 

As  in  the  determination  of  potash  and  soda  in  fireclays, 
manures,  &c.  hy  the  usual  methods,  the  accuracy  of  the 
results  depends  in  great  part  on  the  volatility  of  the  alkaline 
salts  obtained,  my  first  step  was  to  determine  the  volatility 
of  the  various  salts  of  potash  and  soda. 

I  first  experimented  with  the  sulphates  and  chlorides  of 
potash  and  soda  (see  this  .Journal,  1894,  1094). 

I  also  experimented  on  the  volatility  of  the  alkaline 
carbonates  by  heating  a  mixture  containing  02  grm.  of 
each  of  the  carbonates  of  potash  and  soda  in  a  platinum 
capsule,  but  no  loss  was  experienced  up  to  the  temperature 
of  dull  redness  over  a  Bunsen  flame.  At  bright  redness 
there  was  a  loss  of  0-37  per  cent,  in  10  minutes,  when  the 
eased.  Over  the  blow-pipe  flame  there  was  a  loss  of 
about  7  to  9  per  cent,  every  10  minutes. 

My  next  series  of  experiments  was  made  with  the  view 
of  finding  out  whether  the  ordinary  method  of  determining 
alkaline  salts  by  treating  the  aqueous  solution  with  barium 
hydrate  to  remove  phosphoric  acid,  lime,  &c,  then  with 
ammonium  carbonate  to  remove  the  excess  of  barium 
hydrate  added,  filtering,  evaporating,  and  igniting  off  the 
ammonium  salts,  and  weighing  the  alkalis,  gave  correct 
results;  and,  further,  whether  these  results  were  affected 
by  weighing  the  alkalis  as  sulphates,  carbonates,  or 
chloride-. 

It  has  been  alleged  by  makers  and  mixers  of  manures 
that  the  total  amount  of  the  potash  and  -oda  salts  added 
are  not  determined  by  chemical  analysis. 

The  information  gained  during  the  carrying  out  of  the 
experiments  above  referred  to  was  of  very  great  use  to  me, 
having  supplied  exact  information  as  to  the  rate  of  volatility 
of  the  various  salt-  of  potash  and  soda  at  certain  tempera- 
ture*. 

In  order  to  obtain  trustworthy  and  accurate  knowledge 
8S  to  the  value  of  the  barium  hydrate  process,  I  prepared 
an  artificial  manure  perfectly  free  from  alkalis,  then  added 
known  quantities  of  pota-h  and  soda  and  endeavoured  to 
recover  them. 

For  this  purpose  it  was  necessary,  first  of  all,  to  prepare 
pure  phosphate  of  lime.  This  I  did  by  adding  to  a  solution 
of  phosphate  of  ammonium  a  solution  of  calcium  chloride, 
in  it-  combining  proportion.  After  the  precipitated  phos- 
phate had  been  th(  roughly  washed,  it  was  dissolved  in 
hydrochloric  acid,  and  re  precipitated  by  the.  addition  of 
ammonia  m  slight  'I  hi-    precipitate   was   again 

filtered,  thoroughly  washed,  dried,  separated  from  the  filtt  r, 
and  gently  ignited.  To  a  weighed  quantity  of  this  phosphate 
I  add.  1  quantity  of  pore  concentrated  sulphuric 

acid  in  its  combining  proportion,  with  the  object  of  forming 
a  soluble  phosphate  of  lime.    The.  operation  d  out 

ized  flat-bottomed  b<  aker  about :;  or  4  ins. 
in  diameter,  the  sulphuric  acid  being  added  to  the  pi 

te  of  lime  and  thoroughly  incorporated  by  stirring,  the 
mis  ig  allowed  t«,  -land  on  tic  top  of  a  water  oven 

for  about  four  hour-  and  tally  stirred. 

I  did  not  determine  the  exact  amount  of  soluble  phos- 
•  ure  thus  obtained,  as  it.-,  quantity  was  lai 
n  my  purpose,  and  the  h<  e  sulphuric  acid 


in  the  preparation,  though  high,  did  no  harm  to  my  experi- 
ments, except  by  increasing  the  amount  of  barium  hydrate 
required  for  its  precipitation,  and,  if  anything,  diminishing 

the  accuracy  of  the  results. 

This  soluble  phosphate  was  then  treated  for  alkaline  salts, 
but  none  were  found  to  be  contained  in  it. 

The  pure  sulphates  of  potash  and  soda,  which  were  the 
same  as  those  used  in  the  above  volatility  experiments,  were 
dried  over  the  blue  flame  of  an  argand  burner  to  make  sure 
that  all  water  had  been  eliminated. 

I  then  added  to  1  grin,  of  the  phosphate  of  lime,  rendered 
soluble,  0*1  grm.  of  sulphate  of  potash,  and  0'1  grm.  of 
sulphate  of  soda,  and  then  proceeded  to  estimate  the  amount 
of  these  salts  recoverable  by  the  process  known  as  the 
barium  hydrate  process,  using  just  sufficient  saturated  solu- 
tion of  barium  hydrate  to  precipitate  the  phosphate  of  lime 
and  sulphuric  acid  present. 

Reference  may  here  be  made  to  the  tables  giving  some 
representative  results  obtained. 

Using  only  a  small  excess  of  barium  hydrate,  and  subse- 
quently of  ammonium  carbonate  solution,  I  recovered 
0*2005  grm.  of  the  mixed  sulphates  of  potash  and  soda, 
against  0*2  grm.  ad  led,  while  after  estimating  the  potash 
by  Tatlock's  process,  in  the  mixed  sulphates  recovered, 
multiplying  the  chloroplatmate  precipitate  by  0*193,  and 
calculating  the  result  to  sulphate  of  potash,  0*0985  grm. 
of  sulphate  of  potash  was  obtained  in  place  of  0*1  grm. 
added. 

As  it  has  been  alleged  that  a  large  excess  of  barium 
hydrate  prohibits  accurate  results  being  obtained,  I  next 
investigated  that  point. 

To  the  same  quantities  of  phosphate  of  lime  and  alkaline 
sulphates  I  added,  of  barium  hydrate  solution,  double  the 
quantity  used  in  the  previous  experiment,  thus  ensuring  a 
large  excess,  and  producing  a  large  precipitate  with  the 
carbonate  of  ammonia  afterwards  added.  There  is,  of 
course,  a  possibility  of  a  loss  of  alkaline  salts  through  their 
being  held  up  by  this  precipitate.  The  results,  however, 
0*2010  grm.  of  the  mixed  sulphates,  and  0*0995  grm.  of 
sulphate  of  potash,  as  against  0*2  and  0*1  grm.  added,  give 
me  confidence  in  saying  that  a  large  excess  of  barium 
hydrate  does  not  necessarily  interfere  with  the  estimation 
of  alkaline  salts.  Needless  to  say  that  such  a  large  precipi- 
tate requires  ample  washing,  until  a  portion  of  the  filtrate, 
on  being  tested,  gives  no  precipitate,  or  only  a  slight 
milkiness  with  sulphuric  acid,  due  to  sulphate  of  barium. 

Nor  does  treble  the  quantity  of  barium  hydrate  solution, 
if  added,  affect  the  estimation,  except  that  the  precipitate 
with  ammonium  carbonate  is  unnecessarily  large  and 
inconvenient.  In  this  case  the  results  were  0*2005  grm. 
of  the  mixed  sulphates,  and  0*0987  grm.  of  sulphate  of 
potash  recovered,  against  0*2  and  0*  1  grm.  added. 

Turning  now  to  the  method  of  estimating  alkaline  salts 
by  weighing  as  carbonates,  I  found  that  this  method  was 
equally  trustworthy  in  its  results,  0*1980  grm.  of  mixed 
Sulphates  were  present,  a-  calculated  from  the  carbonates, 
from  which  0*0985  grm.  of  sulphate  of  potash  was 
recovered. 

The  other  method  in  use  is  the  chloride  method.  Calcu- 
lating the  chlorides  obtained  to  sulphates,  the  results 
ed  0*1907  and  0*2o'.»0  grm.  of  the  mixed  sulphates 
recovered  in  two  experiments,  containing  0"0972  and 
0*0997  grm,  of  sulphate  of  potash  respectively,  as  shown 
in  the  table  appended  hereto. 

Two  difficulties  in  Hie  performance  of  this  estimation  arc, 

first,  to  know  when  to  stop  heating  the  chlorides,  all  th  ; 
ammoniacal    -alts    having   been    driven    oil',   and,    secondly, 

e  the   hydrochloric  acid  employed   to  convort    the 
alkalis  into  chloridi  a  fuming  when  heated,  which, 

a-  the  mixed  chlorides  also  fume  when  volatilising,  prevents 
the    heating   being    continued    till     the     fdming    altogether 

Though  I  have  performed  a  good  many  estimations  of  the 
alkalis   hy   the  chloride   method   I    have  failed  to  satisfy 

myself  that  I  know  when  the  heating  should  he  discontinued. 

This  accounts  for  the  variation  in  the  results  above  stated. 
I  also  object    i'i   this    process  on   account    id'  the  time 

required  lor  lie-  heating    to    drive   off    the    aiiiuioiiiacal  salts 

and  excess  of  acid.     While  in  the  case  of  the  sulphate  and 
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carbonate  methods  the  heating  maj  be  accomplished  in 
one  i<>  two  minutes,  in  the  case  of  the  chlorides  it  takes 
shout  two  to  three  hours,  which  is  a  serious  consideration 
m  this,  at  best,  somewhat  lengthj  estimation. 

There  is  also  in  the  case  of  the  chlorides  a  great  risk  of 
bj  decrepitatu  n  of  the  salts  whenever  beat  is  applied, 
and  to  pn  rent  Loss  therebj  is  always  very  troublesome,  and 
requires  constant  can  ful  attention. 

[n  the  case  of  the  Bulphates  and  carbonates  there  is  no 
real  difficulty,  the  carbonate  fusing  easily  and  the  ammonia 
salts  thej  oontain  volatilising  completely;  while  iu  the  case 
of  the  Bulphates  the  free  sulphuric  acid  and  salts  of  ammonia 
added  are  easily  expelled  by  careful  heating  with  a  Bunsen 
flame,  alter  the  salts  have  been  evaporated  to  dryness  on  a 
water-hath,  without  danger  of  any  loss. 

It  is  better  in  all  cases,  after  getting  rid  by  filtration  of 
any  insoluble  matter  precipitated  during  evaporation,  tc 
take  the  alkaline  salts  in  a  water  oven  to  dryness.     15y  so 


doiog  any  risk  of  loss  by  decrepitation  on  application  of 
beat  is  minimised, 

As  tit.-  sulphates  and  carbonates  of  potash  and  soda  are 
practically  non-volatile  at  ordinary  temperatures,  th<-  heat- 
ing msy  be  continued  at  dull  redness  for  periods  of  half 
a  minute  till  no  further  loss  in  weight  is  noted,  the  remain- 
ing -alts  being  reported  as  pure. 

It  has  been  stated  with  reference  to  the  sulphate  method 
that  the  presence  of  magnesia  leads  to  high  results  being- 
obtained.  To  determine  the  truth  of  this  theory  I  added 
<>•  1  grm.  of  sulphate  of  magnesia  to  the  quantities  of  pure- 
alkaline  sulphates  and  phosphate  of  lime  taken  for  previous 
determinations,  using  only  a  small  excess  of  barium  hydrate 
solution  in  the  separation.  The  results  show  that  magnesia 
has  no  effect  on  the  determination  of  alkaline  salts  by  the 
sulphate  method,  for  the  same  amount  of  alkaline  sulphates 
were  recovered  as  were  introduced,  viz.,  0-2  grm.,  of  this 
0*1007  gnu.  of  sulphate  of  potash  was  found,  0-1  grm. 
having  been  actually  added. 


Comparison  or  Results. 


0-l  Gnu.  each  of  K23 

0.j  and  Na-jSO*  a-dded. 

Conditions. 

Sulphate  Method. 

Carbonate  Method. 

Chloride  Method. 

KaS04+Na»SO< 

found. 

K,,s.  1 
found. 

K2SO,  +  >Ta  >"            K,S04 
found.                  found. 

KaSO.+Na-iSO, 
found. 

K,S04 
found. 

Using  double  the  quantity  of  Ba(OH)2 . 

Using  treble  the  quantity  of  Ba(OH)2  . 

0*1  grai.  MgSO.,  added,  using  a  small 
excess  of  Ba(OH)2. 

0*8006 

0-2010 
0-2005 
0-2000 

0*0985 

0-0995 
0-0987 

o-ioo 

0*1080 

■  ■ 

•  • 

•  • 

0*0985 

t  ■ 

•  • 

•  • 

C      0*1907 
I      0-2090 

•  • 

0-0972 
0-0907 

•  • 

*  • 

The  conclusions  I  have  come  to  as  the  result  of  these 
experiments  are  :  — 

1.  That  the  barium  hydrate  process  is  thoroughly  reliable 
for  the  estimation  of  alkaline  salts  in  manures,  &c,  whether 
a  moderate  or  large  excess  of  barium  hydrate  be  added,  or 
whether  magnesia  be  present  or  not. 

2.  That  the  sulphate  method  is  to  be  recommended  on 
account  of  its  simplicity,  accuracy,  and  rapidity. 

3.  That  the  carbonate  method  may  also  be  employed  with 
equally  good  results. 

4.  That  the  chloride  method,  on  account  of  its  trouble- 
some nature  and  less  reliable  results,  cannot  be  recom- 
mended. 

Discussion. 

The  Chairman  said  that  some  of  the  anther's  results  were 
new  to  him;  for  instance,  those  showing  that  there  was  a 
loss  when  alkaline  sulphates  were  heated  over  a  Bunsen 
burner.  If  that  were  the  case  all  the  determinations  of  ash 
in  sugars  would  be  more  or  less  inaccurate.  His  own 
experience  with  regard  to  heating  sulphatic  ash  did  not  agree 
with  that  of  the  author,  and  he  thought  he  might  say  that 
there  was  no  such  los3,  whether  the  heating  lasted  for  five 
minutes  or  five  hours.  No  doubt  there  was  some  reason 
for  this  abnormal  result  in  Mr.  Cameron's  working ;  but, 
notwithstanding  this,  his  paper  was  of  a  suggestive 
character,  affording  food  for  thought,  and  would  be  of  con- 
siderable interest  to  those  members  who  especially  devoted 
themselves  to  the  analysis  of  soils  and  clays. 
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MR.    EUSTACE    CAREY    IN    THE    CHAIR. 


NOTES  UN  THE  EFFICIENCY  OF  ELECTROLYTIC 
APPARATUS. 

BY    FERDINAND    HURTER,    PH.D. 

Electrolysis  as  a  manufacturing  operation  has  made 
rapid  strides.  Since  I  had  the  honour  of  addressing  this 
meeting  as  its  chairman,  seven  years  ago,  on  the  subject  of 
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electrolysis,  much  has  been  accomplished.  A  review  of  the 
many  inventions  which  have  since  come  to  the  front 
would  form  an  interesting  and  useful  paper. 

1  shall  not  touch  upon  the  electrons  of  common  salt  in 
particular.  Xor  am  I  prepared  to  bring  before  you  the 
subject  which  at  present  interests  me  most  and  which  with 
the  help  of  my  friends  and  assistants  I  hope  to  clear  up 
still  further,  viz.,  the  relation  between  the  current  efficiency 
and  the  migration  of  the  ions.  I  hope  to  communicate 
some  results  on  this  subject  next  session. 

I  wish  to  bring  before  you  a  few  notes  on  the  efficiency 
of  electrolytic  apparatus  generally  and  to  give  the  results 
of  such  methods  and  measurements  in  connection  with  the 
determination  of  thi3  efficiency  as  we  have  worked  out  at 
the  central  laboratory  of  the  United  Alkali  Co. 

The  commercial  value  of  any  electrolytic  process  depends 
firstly,  upon  the  cost  at  which  the  electrical  energy  can  be 
produced,  and  secondly,  upon  the  efficiency  of  the 
apparatus  which  serves  to  transform  the  electric  energy 
into  potential  chemical  energy,  i.e.,  the  electrolytic  cell. 

The  commercial  value  of  an  electrolytic  process  depends 
further  on  the  first  cost  of  the  apparatus,  the  cost  of 
maintaining  it,  the  length  of  its  life,  and  finally,  upon  the 
amount  of  manual  labour  involved  in  the  several  trans- 
formations of  energy,  which  together  constitute  the  process. 

It  is  therefore  an  exceedingly  difficult  problem  to  judge 
between  several  processes.  As  regards  the  apparatus  for 
the  production  of  electrical  energy  all  these  costs  are 
fairly  well-known  and  have  been  frequently  discussed  in 
the  pages  of  our  Journal. 

As  regards  the  first  cost  of  the  apparatus  for  trans- 
forming electrical  energy  into  potential  chemical  energy, 
i.e.,  the  first  cost  of  an  electrolytic  cell,  this  can  be  fairly 
well  ascertained ;  but  the  cost  of  maintenance  and  the 
length  of  life  of  an  electrolytic  cell  are  in  most  cases 
unknown  and  very  problematical  items. 

In  appraising  the  commercial  value  of  their  electrolytic 
processes,  many  inventors  are  usually  satisfied  when  they 
have  stated  the  amount  of  the  produce  which  may  be 
obtained  for  a  certain  amount  of  work  done. 

American  inventors  usually  state  the  number  of  horse- 
power hours  required  per  pound  of  soda,  &c,  produced. 

On  the  continent  the  reverse  mode  of  statement  is  often 
met  with,  viz.,  the  number  of  pounds  obtained  per  horse- 
power day. 

It  is,  of  course,  immaterial  which  of  these  modes  of 
Stating  results  is  adopted,  they  are  both  indefinite,  owing 
to  the  indefinite  nature  of  the  term  "  horse-power."  We 
have  British  horse-powers,  French  horsepowers,  indicated 
horse-powers,  break  horsepowers,  and  electrical  horse- 
powers, so  that  it  appears  to  me  better  to  state  the  produce 
obtained  per  kilowatt,  or  vice  versa,  the  number  of 
kilowatts  used  per  kilogram  of  the  article  to  be  produced. 
Thus  the  indefiniteness  of  the  term  "horse-power"  is 
avoided. 

The  mere  statement  of  the  number  of  kilowatts  used  in 
the  production  of  the  article  in  question  is  not,  however,  a 
sufficient  indicator  of  the  degree  of  perfection  of  an 
electrolytic  process,  even  from  the  electricians  point  of 
view. 

It  is  known  that  the  mechanical  work  consumed  in  a  cell 
depends  both  on  the  general  construction  of  the  cell  and 
the  polarisation  or  back  electromotive  force.  Suppose  we 
had  a  cell  which  requires  (V)  volts  to  drive  (A)  ampi 
through  it,  and  that  the  hack  electromotive  force  is  (c) 
whilst  the  resistance  is  (\l),  then  we  have,  by  Ohm's 
law  : — 

V-e 


The  inverse  of  this  lust  expression,  viz.  : — 


A  = 


B 


'J  he  watts  consumed  will  be  : — 

AV       A -li   y  Ac 

but  if  only  the  fraction  (a>  of  the  amperes  passing  produce 

I   chemical   change,   then    the    watts    consumed    per 

■chemical    equivalent    of    ehange    is  friren    by    the 

w        \i:  +  ,, 


Ml 


+  c 


may  be  called  the  efficiency  of  the  cell  and  the  process. 
It  indicates  the  amount  of  chemical  change  obtained  per 
watt. 

It  depends  first  of  all  upon  the  current  efficiency  (o)  on 
the  resistance  of  the  cell  (H),  and  upon  the  electromotive 
force  (e).  But  it  also  depends  upon  (A)  the  amount  of 
current  which  is  passed  through  the  cell. 

The  electrical  efficiency  of  the  cell  is,  however,  better 
represented  by  the  fraction  : — 


ae 
AH  + 


o  e 
V 


which  indicates  the  fraction  of  euergy  utilised,  for  chemical 
change  in  the  cell.  The  production  of  the  fraction  (o) 
of  the  electro  -  chemical  equivalent  of  any  substance 
requires  theoretically  (a  e)  watts,  whilst  the  cell  requires 
for  that,  the  application  of  one  ampere  and  (All  +  ey 
volts  or  (All  +  e)  watts. 

There  is,  of  course,  nothing  new  in  these  formula?  for 
the  efficiency  of  the  process,  but  they  are  well  calculated 
to  show  that  the  mere  statement  of  the  produce  per  horse- 
power is  no  satisfactory  criterion  of  an  electrolytic  cell. 

Let  us  suppose  that  we  had  before  us  two  cells  for  the 
electrolysis  of  a  salt  solution ;  where  the  back  electro- 
motive force  is  about  2'3  volts.  Let  one  cell  be  well 
constructed,  say  with  only  0- 001  ohms  resistance,  assume 
the  other  badly  constructed,  and  to  offer  a  resistance  of 
0*05  ohms.  It  is  quite  possible,  with  these  cells  to  produce 
the  same  quantity  of  material  per  kilowatt,  we  have  only 
to  choose  the  number  of  amperes,  so  that  in  both  cells  the 
product  All  is  equal,  i.e.,  we  must  pass  through  the  bad 
cell  one-fiftieth  of  the  number  of  amperes  which  are  passed 
through  the  good  cell. 

This  shows  how  very  much  the  process  and  the  cost  of 
the  apparatus  depend  upon  the  construction  of  the  cell,  audi 
how  very  erroneous  the  judgement  of  a  process  might  be, 
which  depended  solely  upon  a  statement  of  the  produce 
per  horse  power,  or  still  worse,  upon  a  mere  statement  of 
a  low  terminal  voltage. 

It  is  therefore  necessary  to  know  the  three  essential 
factors,  the  current  efficiency,  the  electromotive  force  of 
polarisation  and  the  resistance  of  the  cell. 

Unfortunately  it  is  not  a  very  simple  matter  to  pre- 
calculate  these  factors  for  any  given  case,  and  we  are 
unable  to  predict  the  working  of  a  given  process  in  a  given 
cell  with  precision,  hence  experiment  alone  can  decide  the 
value  of  a  cell. 

The  current  efficiency  (a),  I  have  made  the  subject  of 
special  investigations,  and  I  shall  probably  give  such 
results  as  I  may  then  possess  next  session.  At  present 
there  is  no  method  of  ascertaining  the  current  efficiency, 
except  by  measuring  the  current  used  and  the  quantity  of 
substance  obtained. 

If  we  could  remove  the  products  of  the  electrolysis  as 
rapidly  as  they  are  formed,  the  current  efficiency  would 
always  be  numerically  equal  to  one,  i.e.,  we  should  obtain 
the  exact  electrochemical  equivalent  of  the  material, 
corresponding  to  the  current  employed. 

I'ut  this  instantaneous  removal  of  the  products  has  not 
been  accomplished  to  perfection  in  any  cell.  The  nearest 
approach  I  know  is  Castner's  cell  for  the  decomposition  of 
salt  where  the  efficiency  is  often  90  per  cent,  to  (J5  per  cent. 
In  that  case,  the  removal  of  the  metallic  sodium  from  the 
sphere  of  action  is  accomplished  by  the  moving  cathode  of 
mercury.  All  other  cells  I  have  seen  have  much  lower 
efficiencies,  and  in  none  of  them  has  the  continuous  removal 
of  the  product^  been  accomplished.  In  most  cases  it  has 
been  attempted  to  Improve  the  current  efficiency  by  the 
interposition  of  several  diaphragms. 

I    have   shown    thai    one    Of    the   Causes    Of   small  current 

efficiency  must  be  !""[  i  I  for  in  the  phenomena  of  migra- 
tion. These  phenomena  were  investigated  by  Hittorr  in 
the  years  1853  to  1859. 

I  heir  theoretical  importance  has  only  comparatively 
recently  been  recognised,  and  their  technical  importance  is 
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only  just  dawning  upon  us.  In  hi-  investigations,  Hittorf 
frequently  separated  bis  electrodes  bj  four  or  five 
diaphragms,  and  no  diaphragm  nor  any  number  of  them 
will  h  ompensate  thai   loss  of  efficiency  which 

from  tin-  phenomena  of  migration.  The  only 
remedy  for  this  is  to  be  found  in  the  instantaneous  removal 
of  to  ets  of  the  electrolysis. 

fhe  other  important  factor  is  the  electromotive  force  of 
polarisation  <•  I,  the  back  electromotive  force. 

li  is  now  recognised  that  this  cannot  be  accurately 
calculated  from  the  thermochemical  data  of  the  reactions 
which  take  place,  since  the  relation  between  the  electrical 
and  chemical  energj  are  not  necessarily  those  of  equality. 
The  electromotive  force  of  polarisation  may,  however,  be 
approximately  estimated  as  a  minimum,  by  the  usual  cal- 
culations from  the  thermochemical  data  of  the  reactions. 
Extreme  care  is,  however,  necessary  in  the  choice  of  data. 
I  have  come  across  many  great  errors  made  by  men  fairly 
■well  acquainted  with  thermochemistry. 

Grave  errors  are  generally  avoided,  by  considering  not 
what  takes  place  in  the  cell,  but  what  would  have  to  he 
done  with  the  products  of  the  electrolysis,  in  order  to  form 
backwards  the  raw  material  employed. 

This  will  be  better  understood  by  an  example. 
-  To  calculate  the  back  electromotive  force  for  the  elec- 
trolysis of  a  salt  solution,  we  do  not  consider  how  the 
chloride  of  sodium  is  split  up.  We  consider  how  frcm  the 
products  of  the  electrolysis,  we  can  form  backwaids  the 
sodium  chloride. 

These  products  are  :  chlorine,  hydrogen,  and  sodium 
hydrate. 

We  recombine  the  gaseous  chlorine  with  the  hydrogen, 
absorb  the  1IC1  in  water,  and  neutralise  the  sodium  hydrate 
in  solution.  The  thermochemical  data  for  this  change 
are  :  — 

Calories. 

H,  CI +22-00 

HCl.aq +17-32 

XaHO,  HC1,  act +  13*74 

Total .-.3-OG 

Multiplying  this  by  the  approximate  constant  0*  04.  we 
obtain  2  '12  volts  for  the  electromotive  force  of  polarisation. 
This  must  be  considered  a  minimum. 

When  a  mercury  cathode  is  employed,  the  products  of 
the  electrolysis  are  sodium  amalgam  and  free  chlorine.  We 
should  have  to  bring  the  chlorine  in  contact  with  the 
amalgam  to  produce  NaCl,  and  redissolve  this  in  water. 

The  data  would  be  : — 

Calories. 

N:iHg=Hg+Xa -21-600 

Na,  (  1  =  NaCl +  97-690 

NaCl.aq -   I'M 

Total +  7-T91 

and  multiplying  by  0-04  gives  2 -99  volts. 

All  these  calculations  never  produce  absolutely  certain 
results,  and  it  is  better  to  measure  the  electromotive  force 
of  polarisation  directly. 

This  we  do  now  by  the  following  method.  Through  a 
long  trough  we  pass  a  current  between  two  electrodes. 
Between  these  electrodes  we  insert  another  very  small 
auxiliary  electrode  (the  position  is  immaterial)  which  we 
connect  with  the  auode  through  a  voltmeter  of  1,000  ohms 
resistance,  observe  the  instrument,  and  then  connect  with 
the  cathode  through  the  same  voltmeter,  taking  another 
reading.  The  potential  difference  between  the  terminals  of 
the  cell  is  also  measured.  Let  Ye  be  the  volts  between  the 
terminals  of  the  cell,  \'a  the  difference  of  potential  between 
the  auxiliary  electrode  and  the  anode  (Va)  the  potential 
difference  between  the  auxiliary  electrode  and  the  cathode, 
then  the  electromotive  force  of  polarisation  for  the  electrodes 
and  electrolytes  under  observation  is  found  to  be  :  — 


(l.)  Electrolyte  :  dil.  E3S04  sp.  gr.  l  - 17. 


e  =  V 


V;  -  (V«  +  V*). 


The  following  are  a  few  examples  of  such  measurements. 
The  distance  of  the  auxiliary  electrode  from  the  anode  is 
•given  as  fraction  of  the  length  of  the  cell. 


Distance  of 
Auxiliary  Elec- 
trode from  Aim. ile. 

Vt. 

v„. 

v.. 

V,  =  e. 

.7! 

1-45 

2-00 

1 '93 

0*83 

7*66 

2-08 

8'63 

1  ■  88 

0-66 

7*66 

3-65 

2*05 

1-85 

0"88 

5-80 

fin 

•J '45 

I'M 

(2.)  Electrolyte  :  cone.  KC1  solution. 


Distance  <>f 
Auxiliary  Elec- 
trode from  Anode. 


Yt. 


Va. 


Y»  =  e. 


0-33 

6-40 

1-50 

'J  ■-,:. 

8*15 

0-66 

G-1U 

2-4 

1-75 

2'23 

()•:;:; 

8-70 

a -25 

4-20 

2-2.J 

0-66 

8*70 

3  "85 

2-00 

2'23 

0-38 

lu-30 

2-80 

5'15 

i  -3.1 

0-6C 

10-30 

4-90 

3-30 

2'20 

For  the  large  scale  the  following  methods  are  available  : — 

(1.)  Either  we  pass  the  normal  current  through  the  cell 
under  examination,  and  after  the  cell  has  arrived  at  its 
normal  condition,  we  interupt  the  current  and  measure 
immediately  afterwards  the  electro-motive  force  with  a 
volt- meter. 

In  this  way  we  find  the  value  of  (e)  usually  too  small. 
On  Castner's  mercury  cell  the  back  electromotive  force  so 
measured  is  3"  15  volts. 

(2.)  Or  we  pass  through  the  cell  successively  currents  of 
very  different  magnitude,  and  determine  the  potential 
difference  at  the  terminals  of  the  cell.  Let  A,  and  A*  be 
the  number  of  amperes  passed,  and  \i  and  Va  the  two 
potential  differences  in  volts  at  the  terminals,  then — 

_  yAAA~Y   \ 
A2  —  Aj 

If  possible,  it  is  best  to  make  three  observations,  one 
with  a  smaller  current  than  the  normal  one,  and  one  with 
a  greater.  The  electro-motive  force  (e)  is  not  found  as 
absolutely  constant,  but  increases  with  the  current. 

I  prefer  the  latter  method,  because  the  same  observa- 
tions allow  us  to  calculate  the  last  of  the  factors  in  the 
formula  for  the  efficiency,  viz.,  the  resistance. 

We  find  the  resistance — 


_  V2  -  V, 


K  = 

A2  -  A, 

The  resistance  of  a  cell  is  capable  of  fairly  accurate  pre- 
calculation, provided  we  know-  with  sufficient  accuracy  the 
form  and  details  of  construction  of  the  cell,  and  the  specific 
resistance  of  all  the  materials,  but  the  latter  condition  is 
seldom  fulfilled,  and  when  w^e  do  know  the  resistance  of  the 
materials  it  is  often  verj- difficult  to  calculate  accurately  the 
resistance  of  the  cell  owing  to  its  peculiar  form. 

To  approximately  calculate  the  resistance  of  cells  of  any 
form,  I  calculate  the  resistance  of  the  electrodes,  on  the 
assumption  that  the  current  has  to  flow  through  the 
electrode  from  its  connected  end  to  the  opposite  end,  and  1 
take  one-third  of  this  resistance  as  the  actual  resistance  of 
the  electrode. 

The  resistance  of  the  liquid  in  the  cell  is  calculated  from 
the  distance  of  the  electrodes  and  their  areas,  the  specific 
resistance  of  the  electrolyte  being  given.  When  the  form 
and  size  of  the  electrodes  is  not  equal,  the  calculation 
becomes  troublesome. 

The  calculation  of  the  resistance  of  the  diaphragms,  if 
there  are  such,  is  almost  impossible,  since  diaphragms  are 
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not  to  be  obtained  of  such  uniform  character  that  an 
accurate  average  value  can  be  given  for  their  specific 
resistance. 

The  resistance  of  a  cell  is  chiefly  due  to  the  resistance  of 
.the  electrolyte  and  to  the  diaphragms,  the  resistance  of  the 
metallic  parts  being  almost  negligible.  Therefore  the  cull 
h.as  to  be  so  constructed  that  the  electrodes  are  very  close 
together.  Mr.  Castner  has  ventured  in  his  cell  to  make 
the  distance  between  the  electrodes  very  small  indeed,  the 
total  resistance  of  his  cell  being  only  =  0-0015  ohms. 

As  the  resistances  of  liquids  decrease  with  temperature, 
the  resistauce  of  the  cell  is,  of  course,  very  much  depending 
upon  temperature  as  well.  A  cell  filled  with  concentrated 
solution  of  potassium  chloride  will  allow  just  double  the 
current  to  pass  at  80°  C.  as  at  20°,  with  the  same  number  of 
volts  at  the  terminals. 

For  the  determination  of  the  conductivity  of  electrolytes 
Kohlrausch's  method  is,  of  course,  the  very  best,  and  it  is 
extremely  easily  handled.  'We  use  the  method  also  for  the 
•determination  of  the  resistance  of  diaphragms. 

By  means  of  this  method  we  find  that  the  conductivity 
rises  almost  proportional  to  the  increase  in  the  tempera- 
ture. We  find  the  conductivity  of  nearly  saturated  KC1 
solution,  of  NaCl  solution,  of  KHO  and  of  XaHO  solutions 
can  be  expressed  very  accurately  by  the  following 
formulae.     For  absolute  temperature,  T  : — 

For  KC1       C=  0-04263  T-    9-924  (3  mol.  per  litre). 
NaCl    C  =  0-055      T  - 
KHO    C  =  0-07G7    T  - 
XaHO  C  =  0-093      T  - 


and  back  electro-motive  force  determined  by  varying  tin- 
current  passed  through  the  cells.  The  following  observations 
were  made  : — 


13- 

18- 
23- 


•87    (5  mol.  per  litre). 

■308  (-3  mol.  per  litre). 

76     (5  mol.  per  litre). 

The  resistance  of  diaphragms  seems  to  be  affected  in  the 
same  way  by  temperature,  at  any  rate,  cells  which  we  have 
•observed  on  the  large  scale  increase  their  conduetivity 
«xactly  in  conformity  with  the  above  rules  for  the  liquids. 
As  the  diaphragm  is  that  part  of  the  cell  which  usually 
offers  the  most  resistance,  we  must  conclude  that  the 
■diaphragms  have  no  special  law.  This  is  what  one  would 
expect. 

From  all  this  it  will  be  seen  that  the  predetermination 
of  the  resistance  of  a  cell  is  not  a  very  simple  matter,  and 
that  it  would  be  preferable  to  have  some  mode  of  measuring 
the  resistance  of  the  cell.  I  have,  together  with  Mr.  Auer, 
frequently  attempted  to  use  Kohlrausch's  method  for  that 
purpose,  but  we  have  failed  to  obtain  good  results  with  the 
means  at  our  disposal.  The  best  result  we  ever  got  we 
obtained  by  coupling  four  cells  two  in  series  and  the  two 
pairs  coupled  again  in  series  but  with  opposite  electrodes, 
so  that  the  electro-motive  force  of  the  one  couple  com- 
pensated the  electro -motive  force  of  the  other  couple. 
The  minimum  to  be  observed  in  the  telephone  was,  however, 
very  undecided. 

With  a  comparing  resistance  of  0- 1    ohm  we  found  the 

Itaneeof  the  four  cells  to  be  0-056  ohrn  at  7°  C.     The 

same  cells   were  then   coupled  in  series,  and  the  resistance 


Amperes. 

Volts  at  Terminal. 

Temperature. 

52 

12-30 

°C. 

7 

81 

14-35 

7 

101 

15-25 

7 

From  these  results  we  calculate  the  resistance  to  he 
0-06  ohm.  This  result  is  more  trustworthy  than  the  other. 
The  electrolyte  was  a  solution  of  potassium  chloride,  and 
the  above  observations  give  for  the  four  cells  together 
e  —  9- 17  the  polarisation,  or  for  one  cell  2*29  volts,  which 
result  is  almost  identical  with  that  found  above  by  the 
small  scale  method  in  the  glass  trough. 

As  is  well  known,  almost  the  only  useful  material  for 
anodes  among  the  metals  is  platinum.  Platinum  will  not 
serve,  however,  for  the  electrolysis  of  solutions  which  evolve 
chlorine.  For  such  electrolytes  carbon  is  the  usual  anode 
employed.  The  specific  resistance  of  carbons  varies  very 
much,  and  so  does  their  resistance  to  disintegration.  As 
there  are  but  few  reliable  measurements  published,  I  append 
a  table  of  our  experiments  made  with  carbons.  All  of 
them  are  artificial  plates  and  rods  meant  to  serve  as  anodes, 
I  have  brought  some  of  the  specimens  here  for  your  inspec- 
tion ;  they  do  not  increase  one's  confidence  in  the  inde- 
structibility of  carbon.  The  test  to  which  they  were  put 
was,  however,  an  exceptionally  severe  one,  specially  designed 
to  show  in  a  short  time  what  would  otherwise,  probably 
have  taken  a  much  longer  time  to  accomplish. 

The  density  of  the  various  samples  was  calculated  from 
the  weight  and  their  dimensions,  the  specific  resistance  was 
ascertained  by  measuring  the  potential  necessary  to  drive  a 
given  current  through  the  rod.  The  results  represent  the 
resistance  of  a  rod  of  one  metre  length  and  of  one  square 
centimetre  cross-sectional  area.  The  area  exposed  to  the 
electrolyte,  the  loss  in  thickness,  &c,  are  given  in  English 
inches,  because  we  had  no  micrometer-screw  divided  into 
millimetres. 

For  the  sake  of  comparing  the  wear  of  the  plates,  they 
were  inserted  into  a  solution  of  caustic  soda  as  electrolyte, 
themselves  being  the  anode,  iron  plates  of  equai  dimensions 
forming  the  cathodes.  The  several  cells  so  constructed 
were  placed  in  series,  and  a  current  of  about  1  ampere  per 
square  inch  of  exposed  carbon  surface  was  passed  through 
the  cells  for  a  certain  length  of  time,  about  6  hours. 

Only  such  of  the  carbons  were  used  for  one  experiment 
which  had  approximately  the  same  area. 


Carbons. 


Density. 


Specific 
Resistance. 


—  Inches 

Area  used. 


Ampere- 
Hours. 


Ampere- 
Hours  per 

—  Inch. 


Indies  Loss 
in  Thickness 

per  100 
Ampere-Hours. 


A,  artificial 

B>        < 



D 

I        

> 



it      Miieini,  eleotrieaUjr  i, 

'•       ■•  »  •> 

"•      »  ..  > 


19 

u 

73 
.",7 
88 
08 
i:t 
i:i 
86 
37 


V77 
I'M 
l'« 

2-22 

ft", 

Q  96 

0"8»7 

p'801 

0'  161 


52 
45 

21 
42 

1*7 

5'4 
0-09 
1-2 
8*78 

-Vl)7 

8*00 


3(0 

346 

M'6 

848 

84*8 

;;it, 

72 

31T, 

78 

72 

72 


60 
7-0 
1-0 
8-1 

7-4 

/••■; 

6-0 
8-2 
0-0 
«-0 

o-o 


0-42 
0-39 
1-40 

via 

in; 

i  fl.-> 

0-125 

0-72 

b'48 

0T,t 
0-S2 


- 
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The  thickness  of  the  plates  was  measured  id  at  least  20 
places  bj  means  of  a  micrometer  screw  hefore  the  expen- 
„„,,!  began,  and  was  remeasnred  in  the  same  places  after 
the  experiment  was  completed.  The  decrease  in  the  thick- 
ness thus  ascertained  was  then  diyided  by  the  current 
density  per  Bquare  inch,  and  die  number  of  hours  which  the 
experiment  lasted  and  the  number  so  obtained,  x  loo,  is 
given  in  the  table  as  Loss  per  100  ampere-hours  per  square 

inch. 

It  will  be  noticed  that  those  carbons  which  conduct  well 
are  more  liable  to  disintegration  generally,  hut  when  tlie 
carbons  have  undergone  a  special  heating  by  a  powerful 

current  or  i"  an  electrical  furnace  they  resist  disintegration 
better,  and  their  conductivity  is  much  improved. 

I  suppress  the  names  of  the  makers  of  these  carbons ; 
there  arc  both  English  and  continental  makes  among  the 
samples. 

When  carbons  are  used  as  anodes  they  form  a  sensible 
part  of  the  resistance  ;  the  metallic  parts  of  the  cell  do  not 
contribute  sensibly  to  it.  On  the  other  hand,  the  resistance 
of  diaphragms  is  in  no  case  a  negligible  quantity,  and  in 
many  cases  a  very  considerable  part,  if  not  the  greatest 
part,  of  the  total  resistance  of  the  cell.  As  a  rule,  the  less 
the  resistance  of  a  material  the  less  efficient  is  it  to  prevent 
ready  diffusion  of  the  liquids. 

Experiments  we  have  made  with  coarse  sand  show  that 
the  resistance  of  it  is  really  the  resistance  of  the  liquid 
which  fills  its  interstices.  If  the  resistance  of  a  liquid  is 
measured  in  a  glass  tube  and  afterwards  dry  sand  is  put 
into  the  tube  and  the  resistance  is  measured  again  it  is 
found  to  have  increased  by  an  amount  nearly  due  to  the 
reduction  of  the  cross-section  of  the  liquid  by  reason  of 
rilling  the  space  with  sand. 

It  has  recently  been  proposed  to  use  thin  boards  of  wood 
as  diaphragms  for  cells  in  which  sodium  chloride  is  to  be 
converted  into  caustic  soda  and  chlorine.  Mr.  M.  Muspratt 
has  undertaken  to  examine  a  number  of  different  woods  for 
their  resistance  when  used  in  thin  sheets  of  one-eighth  or 
one-sixteenth  of  an  inch  in  thickness. 

The  following  table  gives  his  results  :  — 


Resistance  in  Ohms  per  Square  Foot. 


Thickness 

Common  deal 

Teak 

Baywood 

Beech 

Walnut 

Oak 

Ash 

Pitch  pine... 

Poplar 

Yellow  pine.. 


0-0025" 


0-125" 


0M30 
0-351 
0-061 
0-080 
0-332 
0-33G 
0-146 
0-376 
0-114 
0-196 


0-281 

0-161 

0-G20 
0-600 

0-800 
0-230 
0-39S 


The  resistances  in  this  table  refer  to  the  timber  saturated 
with  a  solution  of  sodium  chloride  which  had  the  specific 
resistance,  0-575  (?'.e.,  a  cube  of  one  decimeter  would 
offer  a  resistance  of  0-  575  ohms  between  two  opposite  faces). 
"When  measured  immediately  after  soaking  in  the  solution 
the  resistance  was  found  very  much  greater.  Only  after  an 
immersion  of  four  months  duration  was  the  resistance  found 
not  to  decrease  appreciably.  The  results  given  are  those 
found  after  four  months. 

For  comparison  with  those  resistances  I  append  the 
resistance  of  a  diaphragm  of  porous  portland  cement  and 
of  parchment  paper  : — 

Portland  cement,  0*376  in.  thick,  per  sq.  ft 0-03J0 

Parchment  paper,  specially  prepared    „       0'0376 

From  the  results  of  the  table  it  will  be  seen  that  the 
resistance  of  the  wood  is  approximately  proportional  to  the 


thickness.  The  resistance  of  wood  is  so  ereat  that  sheets 
of  only  0*006  in.  would  have  to  be  used  to  equal  a  Portland 
cement  diaphragm  of  0*875  in.  thickness.  A  current 
density  of  10  amperes  per  square  foot  would  demand  an 
electromotive  force  of  from  1  -5  to  .'5- 5  volts  to  overcome  the 
resistance  of  the  diaphragms  only. 

I  cannot  conclude  this  paper  without  acknowledging  the 
careful  work  done  in  connection  with  ascertaining  the 
polarisation  by  Dr.  Zihorski,  in  connection  with  the  resist- 
ance of  carbons  by  .Mr.  Wareing,  and  generally  by  Mr. 
Auer.  Most  of  the  work  has  been  done  in  connection  with 
investigations  of  patented  inventions  for  the  United  Alkali 
Co.,  whose  directors  have  courteously  permitted  the 
publication  of  these  resultj. 


Discussion. 

Mr.  James  Haroreavks  said  the  question  of  migration 
of  ions  seemed  to  him  to  be  certainly  incomplete.    The  late 
Mr.    Bird  and   himself   had   tried  many  variations  of   the 
ordinary   electrolytic   cell,   with    and  without    diaphragms 
and  suspended  curtains,  some  of  which  had  been  patented 
by  others  both  before  and   since,  and  every  result  was  id 
seeming  agreement  with   the  hypothesis  in  question.     They 
found,  however,  that  the  results  varied  somewhat  by  varying 
osmotic  conditions,  and  at  last  they  settled  the  question  of 
back   diffusion   by  taking   the  cathode  and  one   side  of  the 
diaphragm  out  of  the  solution  altogether,  and  introduced 
such  conditions  of  temperature  and  moisture  as  experience 
suggested,  when  they  obtained  results  altogether  different 
from  those  obtained  in  the  cells  with  submerged  cathodes. 
The  liquid  shown  to  the  members  contained  3*07  parts  of 
Na  in  combination  with  CI  to  every  100  parts  in  the  state  of 
carbonate.       The   current   efficiency   in    producing   it   was 
81   per  cent.     In    an    experiment   which   Dr.    Ilurter   had 
described  at  a  meeting  of  the  Liverpool  Physical  Society, 
4-75  mols.  of  NaOH  were  obtained  united  with  0*25  mols. 
of  NaCl    or  100  of  NaOH  to  4-1   of  NaCl.      With   that 
production   there   was   a   current  efficiency   of  10 — 16  per 
cent.,    so  that  they   had   a  somewhat  purer  material  with 
a  current   efficiency   of  five  to  eight   times  as  great,    and 
with    that    greater  efficiency    there   had  been    no    trouble 
with    formation    of     chlorates,     hypochlorites,     &c.      He 
considered  his   observations  were  sufficient  to    dispose,   if 
not    of  the   orthodox  hypothesis,  at  least  of  Dr.  Hurter*s 
deductions.     But  the  case  was  not  concluded  ;  the  efficiency 
he  (Mr.  Hargreaves)  had  quoted  was  the  mean  efficiency  ; 
the  efficiency  at  the  moment  of  concluding  the  operation 
would  be  only  4  per  cent.     The  solution  before  them  was 
washed   off  the   cathode    as   it   was  formed,    so    that    the 
efficiency  at  the  concluding  moment  would  be  barely  3  per 
cent.,  according  to   Dr.   Hurler's    hypothesis,   or   say  -^Vth 
of     what    was    actually    obtained.       The    sample    before 
them    was    no    attempt   at    a    "recoid,"    and    was   not    a 
laboratory   product ;    better    results   than    this    had    been 
obtained.     Another  point  was  the  manner  of  diffusion  of 
water   through    the   diaphragm.     In  the  ordinary  cell  the 
water   passed  with  the  current  into  the  cathode   cell.     It 
would  be  expected  to  flow  in  still  larger  quantities  when 
there  was  a  considerable  hydrostatic  head,  owing  to  the 
anode  cell  being  full  of  liquid,  and  the  cathode  side  of  the 
diaphragm  being  unsubmerged.     As  a  fact,  however,  when 
the  diaphragm  was  of  proper  texture,  and  was  not  ruptured, 
the  water  in  the  anode  compartment  remained  constant, 
and  in  some   carefully  conducted  experiments  by  Mr.  Bird, 
where  only  dry  salt  was  added  to  the  anode  compartment, 
they  found    it  possible    to   cause   an   increase    of    liquids, 
although  the  increase  had  to  be  made  against  hydrostatic 
pressure.     In  some  of  their  work  they  had  made  sodium 
carbonate  by  injecting  C02  into  the  cathode  space;  that 
gave   a   higher  duty   than  when   making  caustic.      There 
again  the  verdict  would,  without  further  investigation,  he 
thought,   have    been   given    against    the    results    actually 
obtained.     C02  ought  to  have  passed  into  the  anode  cell 
and    diluted   the  '  CI ;    the  actual  result  was   that   the   CI 
contained  less  CO;  than  when  making  caustic.     In  caustic 
'   making,  the  carbons  wore  away,  a  portion  going  to   form 
carbonic  acid,  while,  when  making  carbonate,  the  carbons 
were  not  perceptibly  attacked.     When  carbonate  was  made, 
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there  was  less  chlorate  produced  in  the  anode  cell,  in  fact 
a  crowd  of  phenomena  wore  continually  cropping  up  which 
he  thought  the  migration  hypothesis  gave  them  no  power  to 
predict. 

Dr.  F.  H.  Bowman  said  he  believed  that  in  electrolysis  they 
had  still  a  great  deal  to  learn.  He  quite  endorsed  all  that 
Dr.  Hurter  had  said  in  regard  to  the  theory  of  it,  but  the 
moment  one  tried  to  put  it  into  practice  to  get  a  com- 
mercial result,  one  was  confronted  with  a  number  of 
difficulties  the  theory  did  not  provide  for,  and  it  was  in 
the  overcoming  of  those  difficulties  that  electrolysis  as 
applied  commercially  would  alone  prove  succesful.  He  did 
not  take  the  same  view  as  Mr.  Hargreaves,  that  it  was 
absolutely  necessary  to  remove  the  electrolyte  from  one 
side,  the  cathode  side  of  the  diaphragm,  nor  with  Dr. 
Hurter,  that  they  were  better  without  a  diaphragm,  as  he 
was  afraid  it  was  a  necessity.  A  combination  he  thought 
would  get  over  the  difficulties  hitherto  met,  and  he  hoped 
at  some  future  time  to  present  the  section  with  some 
researches  he  had  made  himself ;  then  he  would  be  able 
to  lay  before  them  facts  and  figures.  He  would  ask  Dr. 
Hurter  to  tell  them  the  amount  of  wear  and  tear  per  ton 
of  caustic  there  was  on  the  carbon  poles. 

Mr.  F.  G.  Baily  remarked  that  in  the  fundamental 
theory  of  the  electrolytic  cell,  Dr.  Hurter  had  mentioned 
a  difficulty  in  the  calculation  of  the  electro-motive  force 
of  the  cell  from  thermo-chemical  data.  That  was  due  to 
the  omission  in  the  calculations  of  the  thermal  changes 
which  took  place  in  the  cell.  If  he  used  two  electrodes  of 
the  same  metal,  he  would  find  that  the  thermo-chemical 
data  would  be  pretty  accurate,  but  if  he  used  electrodes  of 
different  materials,  he  would  find  that  there  was  a  certain 
amount  of  difference  of  potential  between  the  carbon  and 
liquid,  and  the  lead,  or  iron,  and  liquid,  and  that  those 
differences  of  potential  did  not  cancel  each  other.  He  did 
not  know  of  any  experimental  values  for  those  temperature 
variations.  With  regard  to  the  migration  of  the  ions,  Dr. 
Hurter  had  on  another  occasion  shown  that  the  efficiency  of 
the  cell  was  very  much  lower  than  unity  when  under  usual 
condition*,  and  he  (Mr.  Baily)  had  subsequently  shown 
that  one  could  almost  repeat  tbose  conditions,  still  keeping 
the  efficiene}'  of  the  cell  at  unity.  He  thought  that  was  the 
point  that  Mr.  Hargreaves  meant  to  bring  out — that  it  was 
not  necessary  that  the  efficiency  of  *he  cell  should  be 
diminished.  By  neutralising  the  effect  of  the  migration 
of  the  ions  by  an  actual  flow  of  liquid,  one  could  keep  up 
the  efficiency  of  the  cell  to  unity,  and  he  thought  that  was 
a  promising  principle  on  which  to  construct  cells.  He  found 
that  by  constructing  a  cell,  not  for  commercial  purposes, 
but  with  special  arrangements  for  arresting  the  movement 
of  the  soda,  he  was  able  to  obtain  in  one  case  99  per  cent, 
of  the  theoretical  yield  of  the  chlorine  required.  He 
measured  both  the  caustic  formed  and  the  hydrogen  given 
oiT,  and  they  both  came  out  within  |  per  cent,  of  the 
theoretical  yield,  according  to  the  current  passed.  lie 
thought  this  explanation  -bowed  that  the  results  which 
Mr.  Hargreaves  considered  so  satisfactory,  instead  of  being 
contradictory,  were  actually  based  upon  the  true  theory  of 
the  cell.  br.  Hurler's  result!  of  tests  on  the  relation 
between  density,  conductivity,  and  lasting  properties  of 
carbons,  did  not  seem  to  lead  to  any  definite  connection. 

I)r.  Hi  i.ii  i:  here  remarked  that  he  could  not  conned 
them  ;   they  were  quite  disconnected. 

Mr.  BAILY,  in  conclusion,  asked  according  to  what 
processes  the  carbons  had  been  prepared. 

\)r.  lit  uric,  iii  reply,  said  that  many  of  Mr.  Hargri 
remarks  did  not  r<  fei  to  the  paper  lie  had  read  that  evening, 
but  seemed  to  criticise  ■*  paper  road  before  the  Liverpool 
Physical  Society  a  year  or  so  ago.  Il<  bad  real!)  intended  to 
go  into  the  question  of  current  efficiency  and  migration  that 
oing,but  eircumsti  and  bis  control  bad  prevented 

him;  moreover,  he  could  not  possibly  have  done  justice  to 
that  subject  that  night.  As  he  meant  to  bring  thai  subject 
before  tbem  sgali]  next  session,  he  did   not  think  it  was 

worth  his  while  to  go  deep]]  into  it  that  evening. 


Nothing  which  either  Mr.  Baily  or  Mr.  Hargreaves  had 
said  would  in  the  slightest  degree  upset  anything  contained 
in  his  paper  read  before  the  Physical  Society.  If  the 
products  of  the  electrolysis  were  removed  from  the  cell  as 
fast  as  they  were  produced,  the  current  efficiency  would 
always  be  100  per  cent.,  but  in  cells  such  as  he  criticised  in 
his  inaugural  paper  of  1893  and  18S7,  nothing  approaching 
such  a  result  was  obtainable.  The  experiments  quoted  in 
his  1893  paper  were  made  with  a  view  to  test  an  American 
process  for  the  electrolysis  of  common  salt.  Jn  order  to 
produce  pure  caustic  solution,  that  inventor  placed  pure 
brine  on  one  side  and  pure  sodium  hydrate  on  the  other  side 
of  the  porous  diaphragm  of  his  cell.  The  experimental 
answer  to  his  question  as  to  the  efficiency  of  such  an 
arrangement  was  that  the  efficiency  was  very  poor.  Having 
done  the  experiment,  he  (Dr.  Hurter)  did  not  feel  satisfied 
with  recording  that  result  in  his  notebook,  but  thought 
about  it,  and  the  paper  of  1893  was  the  outcome  of  his 
thoughts.  He  did  not  know  whether  Mr.  Hargreaves  had 
read  the  researches  of  Hittorf  on  migration ;  probably,  if  he 
bad,  he  would  give  up  all  doubt  as  to  the  existence  of  the 
phenomena  of  migration.  Mr.  Baily  had  said  that  he 
stopped  migration,  but  it  was  well  known  that  electrolytes 
only  conducted  by  means  of  migration,  and  if  that  were 
stopped,  the  current  would  cease.  The  ceil  which  Mr.  Har- 
greaves described,  and  the  results  he  had  obtained,  were  not 
at  all  a  contradiction  of  the  theory  of  migration ;  on  the 
contrary,  they  were  in  perfect  harmony  with  it.  First  of 
all  his  chlorine  was  said  to  contain  less  carbonic  acid  when 
making  carbonate  than  when  making  caustic  ;  that  was  quite 
what  would  be  expected  from  the  theory.  The  ion  OH 
travelled  much  faster  than  the  ion  C03 ;  that  would  account 
for  a  better  efficiency,  for  less  oxygen  at  the  anode,  and 
for  a  longer  life  of  the  carbon.  The  fact  that  the  chlorine 
was  only  97  per  cent,  by  volume,  and  the  average  efficiency 
of  the  cell  was  only  81  per  cent.,  showed  that  migration  of 
that  sort  went  on  of  which  he  (Dr.  Hurter)  had  spoken  in 
his  paper  of  1893.  The  theory  of  migration  was  supported 
by  a  great  number  of  different  phenomena,  and  could  not 
be  dismissed  lightly.  As  an  example  of  the  technical 
importance  of  the  phenomena  of  migration  he  would 
mention  zinc  chloride.  Supposing,  in  a  cell  with  porous 
diaphragm,  zinc  chloride  were  to  be  electrolysed,  by 
consulting  Ilittorf's  transport  ratios  it  would  be  at  once 
evident  that,  for  every  equivalent  of  chlorine  evolved  at  the 
anode,  1*08  equivalents  of  chlorine  would  be  transported 
from  the  cathode  to  the  anode,  and  that  the  solution  in  the 
anode  compartment  would  hardly  change  in  concentration. 
That  was  a  point  which  might  give  some  experimental 
trouble  to  those  who  did  not  know  Ilittorf's  results. 

With  respect  to  Dr.  Bowman's  question  as  to  the  rate  of 
wear  of  the  carbons  per  ton  of  caustic  made,  he  could  not 
say  what  that  would  be.  The  experiments  he  made  were 
only  comparative  among  themselves.  No  one  would  dream 
of  rising  such  current  densities  in  actual  practice  as  he  had 
used  for  these  experiments.  There  was  no  connection 
between  the  densities  of  the  carbons  and  their  other  pro- 
perties that  he  could  trace.  Generally  the  carbons  which 
had  been  heated  by  an  electric  current  to  a  high  temperature 
had  th.  least  resistance.  One  of  the  samples  shown  had  a 
peculiar  graphitic  appearance,  but  he  was  assured  by  the 
manufacturer  that  not  a  particle  of  graphite  had  been  used 
in  its  manufacture. 


■m 
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MR.    K.    FORRKS    CARPENTER    IN    THE    CHAIR. 


EXPERIMENTS  ON  THE  PINK  COLORATION 
PRODUCED  DURING  THE  DEVELOPMENT  OF 
ANILINE  BLACK  ON  COTTON. 

BY    R.    J.    FLIXTOFF,    F.C.S. 

In  a  previous  communication  to  this  Society  I  pointed  out 
that  magenta  was  sometimes  formed  during  the  develop- 
ment of  aniline  black  on  cotton,  without  endeavouring  to 
explain  the  reason  of  its  formation. 

It  will  doubtless  be  remembered  that  Dr.  Dreyfus  drew 
my  attention  to  the  researches  of  Rosenstiehl,  who 
concluded  that  the  pink  colouration  produced  during  the 
"  ageing  "  process  resulted  from  traces  of  acid  left  in  the 
cloth  after  bleaching.  With  a  view  to  ascertain  the  part 
played  by  acid  in  the  cloth  during  the  process  I  made  some 
further  experiments. 

In  all  of  these  the  aniline  black  printing  paste  contained 
the  same  ingredients  to  that  given  in  my  previous  paper, 
with  the  exception  that  the  para-toluidine  was  omitted. 
This  was  essentially  a  mixture  of  tbe  ortho  and  para 
compounds,  but  contained  a  larger  proportion  of  the  latter. 

It  was  added  in  the  former  case  for  the  time  being  as  a 
matter  of  necessity,  to  produce  a  certain  effect  in  the 
printing  colour.  In  these  experiments  I  substituted 
commercial  aniline  oil  which  possesses  many  advantages 
over  the  other  mixture. 

I  might  add  that  the  pink  appearance  was  first  noticed 
during  tbe  printing  of  goods,  whilst  my  later  trials  have 
been  made  with  fents. 

Firstly,  I  determine  to  trj-  the  effect  of  printing  cloth 
containing  different  quantities  of  acid.  Accordingly  four 
fents  were  taken  from  bleached  cloth  and  treated  as 
follows : — 

No.  1. — Saturated  with  a  very  dilute  aqueous  solution  of 
hydrochloric  acid  containing  1  c.c.  of  HC1  solution  at  32° 
Tw.  in  10  litres  of  water,  squeezed  and  dried. 

■No.  2. — Treated  in  a  similar  manner  only  saturated  with  a 
solution  of  hydrochloric  acid  containing  1  c.c.  HO  solution 
at  32°  Tw.  in  five  litres  water. 

No.  3. — Same  as  No.  1  only. 

1  c.c.  of  HC1  solution  at  32°  Tw.  in  2-5  litres.  This 
fent  was  "  tender  "  after  drying. 

No.  4. — Treated  with  a  very  dilute  solution  of  sodium 
carbonate,  containing  just  enough  of  the  alkali  to  give  it  an 
alkaline  reaction.  After  agitating  the  fent  in  this  solution 
to  insure  the  neutralisation  of  any  free  acid  still  remaining 


in  the  cloth  ;  it  was  well  washed  with  water  to  remove  all 
traces  of  the  alkaline  carl  onate  and  any  traces  of  salts  of 
sodium  that  might  have  been  produced,  and  finally  dried. 

Great  care  was  taken  that  this  fent  did  not  become 
contaminated  with  acid  vapours  in  the  after  processes. 

These  were  all  printed  in  the  aniline  black,  and  dried, 
divided  and  aged  separately,  half  being  aged  in  the  open  in  a 
small  steaming  box  and  half  being  wrapped  in  flannel  before 
"  ageing."  In  not  a  single  case  could  any  trace  of  the  pink 
coloration  be  found,  and  although  these  experiments  were 
made  several  times  with  varying  quantities  of  acid,  the 
result  was  always  the  same  From  these  cases  it  would 
therefore  appear  that  acid  on  the  cloth  is  not  the  primary 
cause  of  the  pink  stain. 

I  decided  now  to  turn  my  attention  to  the  printing  colour 
itself  and  to  vary  the  quantity  of  aniline  and  aniline 
hydrochloride,  always  adding  them  mixed  in  the  same 
proportion  as  they  existed  in  the  original  colour. 

Accordingly,  unprepared  bleached  fents  were  printed  with 
aniline  black  pastes  containing  5  per  cent.,  20  per  cent., 
and  50  per  cent,  more  aniline  salts  than  the  original  one, 
dried  and  aged  in  a  similar  manner  to  the  first  fents.  To 
my  surprise  those  which  had  been  wrapped  in  flannel  and 
aged  were  stained  with  the  pink  coloration.  The  one 
containing  5  per  cent,  more  aniline  hydrochloride  showed 
hardly  any  traces  of  it ;  but  the  others  were  distinctly 
tinted  and  it  was  the  most  apparent  in  the  one  containing 
the  greatest  amount  of  aniline  salts.  It  was  entirety  absent 
from  those  fents  which  had  been  aged  in  the  open,  and 
hence  it  seems  that  confining  the  gaseous  products  evolved 
during  "  ageing"  is  necessary  for  the  phenomenon  to  take 
place.  Further  experiments  were  made  to  obtain  this  pink, 
coloration  on  cloth  known  to  contain  no  free  acid.  For 
this  purpose,  two  fents  of  bleached  cloth  were  treated  as  No. 
1  in  the  first  series,  so  as  to  eliminate  all  traces  of  acid, 
printed  with  the  aniline  black  containing  the  20  per  cent, 
more  aniline  hydrochloride,  dried  and  aged. 

The  result  was  exactly  the  same  as  in  the  former  case, 
only  the  pink  coloration  was  not  so  distinct. 

Finally,  two  more  fents  were  taken,  one  treated  with  acid 
and  the  other  as  described  previously  to  remove  any  traces 
of  free  acid  in  the  cloth;  printed  and  aged  separately  in  a 
similar  manner  to  the  preceding  ones.  In  both  cases  the 
pink  coloration  was  produced ;  but  in  the  case  of  the  acid 
fent  it  was  darker  and  more  clearly  defined.  As  a  result  of 
these  experiments  I  draw  the  following  conclusions:  — 

Firstly,  that  the  pink  coloration  results  owing  to  an 
excess  of  aniline  hydrochloride  in  the  printing  paste,  and  by 
excess  is  meant  an  amonnt  more  than  is  required  by  the 
oxidising  agent  present  for  the  conversion  of  its  equivalent 
quantity  into  black. 

Secondly,  that  it  is  necessary  for  the  printed  cloth  to  be 
aged  in  such  a  manner  as  to  confine  any  gaseous  products 
that  may  be  evolved. 

Thirdly,  that  traces  of  acid  in  the  cloth  favour  and 
accelerate  its  formation  ;  but  the  acidity  of  the  cloth  is  not 
a  condition  absolutely  necessary  for  the  production  of  this 
phenomenon.  It  may  be  presumptious  of  me  to  take  a 
rather  different  view  of  this  matter  to  a  chemist  of  such 
high  repute  as  Eosenstiehl ;  but  in  the  face  of  my  experi- 
ments no  other  course  is  open. 

From  this  data  it  seems  easy  to  explain  the  formation  of 
this  pink  stain  in  the  one  batch  of  goods  referred  to  in  my 
original  note  ;  by  supposing  that  this  batch  was  printed  in 
a  black  paste  containing  more  aniline  than  the  rest.  The 
man  who  was  responsible  for  weighing  the  correct  amount 
of  aniline  hydrochloride  having  made  a  mistake  and  used 
too  much.  This  explanation  appears  to  me  to  be  nearer 
the  truth  than  by  supposing  traces  of  acid  left  in  the  cloth 
after  bleaching  to  have  been  the  primary  cause ;  because  as 
this  batch  was  "soured"  and  washed  at  the  same  time  as 
the  other  goods  for  the  same  process,  it  would  be  rational 
to  make  the  deduction  that  traces  of  acid  would  remain  in 
all.  And,  therefore,  that  all  these  printed  goods  would 
exhibit  the  same  appearance  after  "  developing,"  which 
was  not  the  case. 

Since  writing  this  description  of  my  experiments,  I  have 
received,  through  the  kindness  of  Dr.  Dreyfus,  a  detailed 
account  of  Rosenstiehl's  researches  on  the  same  subject. 


May  3i.  1895]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


dyo 


He  develops  the  black  on  goods  by  hanging  for  a  com- 
paratively long  time  in  a  hot  room,  the  atmosphere  of 
which  is  charged  with  the  vapours  of  aniline  and  toluidine. 
These  goods  are  aged,  therefore,  practically  under  the  same 
conditions  as  the  fents  in  my  trials,  only  to  produce  a 
similar  medium  in  the  latter  case  it  is  necessary  to  use  an 
excess  of  aniline  in  the  printing  paste  and  to  confine  the 
products  evolved  during  oxidation.  The  only  difference  in 
our  deductions  is  that  he  attributes  the  stain  to  traces  of 
acid  actually  existing  in  the  cloth  ;  while  from  my  experi- 
ments it  is  evident  that  this  pink  coloration  can  be  produced 
on  cloth  quite  free  from  any  traces  of  acid. 

It  is  quite  obvious  that  if  the  cloth  is  in  contact  with  a 
medium  containing  aniline  and  toluidine  in  a  gaseous  state, 
there  must  also  be  acid  vapours  present  to  combine  with 
the  bases  before  the  pink  coloration  can  become  evident. 
I,  therefore,  suggest  that  the  acid  is  produced  during  the 
ageing  process,  the  slighest  trace  of  which  would  suffice  to 
produce  the  result.  This  may  be  easily  proved  by  folding 
filtering  paper,  which  has  previously  been  saturated  with 
litmus  solution,  along  with  a  black  printed  fent  in  the 
flannel,  when  the  litmus  is  in  some  places  more  or  less 
discharged  leaving  the  edges  distinctly  reddened.  In  other 
places  it  is  seen  that  traces  of  acid  have  acted  upon  it;  but 
no  discharging  effect  is  produced  showing  that  here  little  or 
no  oxidation  has  taken  place.  I  have  also  made  experi- 
ments to  determine,  if  any  relationship  existed  between  the 
different  appearances  of  the  fibre  and  the  humidity  of  cloth  ; 
but  on  this  pcint  was  unable  to  arrive  at  any  definite 
conclusions. 

Cloth  which  had  passed  twice  through  the  usual  bleach- 
ing operations  and  then  submitted  to  a  further  scouring  in 
boiling  soap  solution  still  gave  the  pink  stain. 

It  is  not  necessary,  therefore,  to  suppose  the  existence  of 
an  acid  or  a  foreign  substance  on  the  cloth  in  order  to 
explain  the  formation  of  the  red ;  although  as  shown  by 
these  experiments  the  presence  of  the  former  does  favour 
the  partial  oxidation  of  the  aniline. 

It  now  only  remains  to  explain  the  different  appearances 
of  the  cloth.  I  think  these  may  easily  be  accounted  for 
when  it  is  understood  that  the  atmosphere  of  an  ageing 
compartment  cannot  be  homogeneous ;  also,  as  I  pointed 
out  in  my  previous  note,  owing  to  the  manner  of  hanging 
the  goods  for  development  there  will  be  an  unequal  diffusion 
of  the  gases  through  the  cloth  at  different  parts  of  its 
surface. 

Discussion. 

Mr.  Dkkyj  i  s  submitted  the  following  communication  he 
had  received  from  Mr.  Rosenstiehl,  in  relation  to  the  former 
paper  of  Mr.  Flintoff: — 

"  What  I  have  made  clear  in  my  work  on  the  subject 
is — 

•'  1.  Acids  give  always  the  pink  coloration  on  cotton  in 
an  atmosphere  of  aniline  vapours. 

"  2.  Beside*  the  acids,  there  are  on  the  cotton  substances 
which  intervene  also  in  the  formation  of  the  red.  I  hare 
left  the  question,  undecided  to  know  whether  this  is  due  to 
the  fibre  itself  or  to  a  foreign  substance  not  removed  by 
the  operations  of  bleaching. 

"  According  to  Weber,  this  later  hypothesis  would  be  the 
correet  one,  as  be  affirms  that  by  bleaching  under  pressure 

with    resin   lOap,   the;    pink    coloration    is    not   taking    place 
t   bulletin    de    la   Soe.    Jndust.    de    Mulhouse,    Vol.   LIV., 
tod  Vol.  LVI.,  sittings  of  the  Committee,  page  11, 
at  the  end  of  the  volume). 

"  This  M  far  ai  tin-  roh:  of  the  cotton. 
"As  to  the  colouring  matter,  I  found  it  was  magenta. 
The  "''/'•  of  the  alkaloids  i-  also  investigated;  para- 
toluidine  does  doI  give  the  coloration  when  pure. 
"  Orthotoluidine  gives  a  deep  coloration, 

"  Aniline  gives  it   al-o  ;    I  did    not    find    any    aniline    that 

did  not   give   it,  but    in   all   these   anilines  I    could   find   the 

of    orthotoluidine.      I     have    never    Succeeded    in 

preparing  ain   aniline  that  did  not  give  the  eharacti 

on  of   the  orthotoluidine.      In   1871,  when  I  made   this 

reh,  the  presence  of  orthotoluidine  sufficed  to  explain 
•he  formation  of  the  red.  To-day  its  pi.  encc  is  not 
sufficient  tueon  ticallr. 


"  Paratoluidine  should  be  present ;  but  I  have  shown 
that  a  whole  series  of  hoinologues  of  the  paratoluidine  can 
replace  it,  amongst  them  a-meta-xylidine — 
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which  is  at  the  same  time  ortho-  and  para-toluidine,  and 
gives  the  colour  reactions  of  both  amines.  The  presence  of 
traces  of  a-meta-xjdidine  would  explain  all.  As  only  traces 
of  red  are  formed,  an  infiniuitesimal  amount  of  this  amine 
would  be  necessary  to  produce  the  colorations." 

Mr.  Flintoff,  in  reply  to  Mr.  Dreyfus,  stated  that  the 
acid  necessary  for  the  formation  of  the  pink  coloration  was 
produced  as  a  product  of  decomposition  during  the 
development  of  the  black,  and  was  not  necessarily  a  result, 
as  Rosenstiehl  suggested,  of  imperfect  washing  after 
bleaching.  He  further  contended  that  the  different  ap- 
pearances of  the  cloth  were  owing  to  certain  peculiar 
conditions  under  which  the  black  was  developed,  and  these 
conditions  were  referred  to  in  detail  in  his  paper. 
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NOTES  ON  EXPERIMENTS  WITH  LIQUID 
GAS  ENRICHERS. 

BY   T.    STENHOUSE,    F.I.C.,   F.C.S. 

During  the  last  few  years  many  gas  managers,  instead  of 
using  Cannel  coal,  have  raised  the  quality  of  the  gas 
obtained  from  ordinary  coal  to  the  required  standard  by 
using  liquid  enrichers.  These  have  been  vaporised  by 
steam  in  various  kinds  of  carburettors.  Generally  the  gas 
is  improved  two  or  three  candles  in  this  way.  There  is, 
however,  a  great  difference  in  the  few  publi  hed  statements 
respecting  the  value  of  the  various  hydrocarbons  commonly 
in  use — especially  of  carburine  and  benzol.  Probably  there 
is  as  great  a  difference  between  the  privately  circulated 
results  believed  to  have  been  obtained  at  various  gasworks 
where  enrichers  of  this  class  are  employed.  Dr.  Bunte,  for 
instance,  makes  the  rather  wide  statement  that  between 
7  and  9  grains  of  benzol  vapour  will  improve  1  cub.  ft.  of 
gas  between  4  and  5  candles. 

This  is  equal  to  an  improvement  of  1  candle  in  over 
30,000  ft.  of  gas  by  1  gall,  of  benzol. 

In  a  letter  to  the  Journal  of  Gas  Lighting  'February  19, 
1895)  Mr.  Hunt  of  Birmingham  stated  that  1  gall,  of  benzol 
enriches  9,500  ft.  1  candle,  and  that  1  gall,  of  carburine 
Improves  2,800  ft.  to  the  same  extent. 

In  an  interview  with  Mr.  Win.  Young  of  Peebles,  a  report 
of  which  occurs  in  The  Gas  World  for  January  26,  1895, 
this  gentleman  credited  a  gallon  of  benzol  with  an  enrichment 
value  of  only  1,500  candles,  and  carburine  with  being  onlv 
one-fourth  as  effective.  These  statements  are  so  greatly  at 
variance  that  a  gas-manager,  wishing  to  select  some  enricher 
of  this  kind  for  his  gas,  must  be  not  a  little  perplexed  and 
scarcely  able  to  calculate  what  the  cost  will  be. 

Of  course,  it  is  <|iiite  possible  that  gases  of  the  same 
illuminating  power  may  BO  differ  in  composition  that  no 
particular  enricher  will  have  exactly  the  same  improvement 
elicit  upon  them.  This,  however,  cannot  account  for  the 
enormous  differences  jusl  noticed. 

With  a  view  of  ascertaining  the    relative  values  of   a    lew 

enrichers  for  coal-gas,  I  have  recently  made  some  careful 
experiments  with  several  liquids,  but  principally  with 
carburine  of  0*680  sp.gr.,  and  commercially  pure  benzol. 

'lie     gas    used     was    of    about     I  (i    can. II  •  power     and    was. 
improved  from   I    to  '2    candles.      The    photometer    employed 
was     the     ordinary    110    in.    open    bar    photometer     at     the 

Rochdale  gasworks.     A  Methven  2 -candle  screen  replaced 

the  Dandles  so  as  to  avoid  any  trouble  with  the  latter  during 
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its.  The  gas,  after  leaving  the  meter,  waa  by-passed 
through  two  flaws  with  short  lengths  of  glass  tnbing.  The 
first  Stilt  it  entered  was  s  small  one,  holdings  quarter  of  ;i 
litre,  the  other  had  a  capacity  of  two  litres,  The  inlet  lobe 
reached  uearlj  to  the  bottom  Of  the  small  flask,  while  the 
outlet  tube  onlj  just  passed  through  the  cork.  The  tube 
arrangement  waa  reversed  in  the  larger  flask  —  the  gas 
entering  at  the  top  and  leaving  at  the  bottom.  The  lower 
part  of  the  small  flask  was  heated  on  a  water-bath,  and  the 
liquid  enricher  allowed  to  fall  in  drop  by  drop.  In  this 
waj  the  gas  was  enriched  each  time  a  drop  entered  and 
became  volatilized,  but  as  the  gas  immediately  passed  into 
and  became  diffused  through  the  larger  flask,  there  were 
only  very  slight  variations  in  the  illuminating  power  of  the 
improved  gas  when  the  enricher  was  added  uniformly  for 
about  15  minutes.  With  a  few  trials  it  was  soon  ascertained 
at  what  rate  the  liquid,  whatever  it  was,  must  he  added  to  give 
one  or  two  candles  enrichment  and  allow  accurate  readings 
to  be  taken  at  the  photometer.  The  liquid  enricher  was 
measured  from  a  burette  with  glass  tap,  and  passed  into 
the  flask  at  the  required  rate.  After  the  gas  had  been 
improved  to  a  suitable  extent  and  was  burning  at  the  proper 
rate,  the  liquid  in  the  burette  was  carefully  read  off,  and  a 
lest,  lasting  say  half  an  hour,  was  made. 

With  an  arrangement  of  this  kind  it  is  not  at  all  difficult 
to  watch  the  photometer  disc  and  regulate  the  supply  of  the 
enricher,  so  that  the  illuminating  power  of  the  gas  shall 
remain  fairly  steady  at  one  value,  nay  at  18  or  19  candles  as 
may  be  required.  Certainly  the  difference  between  the 
readings  is  not  greater  than  what  is  experienced  when  using 
candles  in  the  ordinary  way  while  testing  unenriched  gas. 
With  the  addition  of  one  drop  of  benzol  from  the  burette 
about  every  20  seconds,  one  can  get  an  improvement  of 
about  2  candles  when  the  gas  is  burning  at  5  cub.  ft.  per 
hour.  Between  two  and  three  times  as  much  carburine  is 
required  to  give  the  same  improvement. 

Added  in  this  way  practically  all  the  liquid  is  vaporised 
under  the  influence  of  heat  and  the  stream  of  gas  playing 
over  the  bottom  of  the  small  flask.  Even  with  enrichers 
containing  small  quantities  of  dense  hydrocarbons  there  is 
a  mere  stain  left  in  the  flask  after  an  hour's  test.  Under 
these  circumstances  one  may  safely  rely  on  obtaining  the  full 
duty  from  the  liquid  under  examination,  as  it  is  praeticaliy 
all  turned  into  vapour  and  carried  directly  into  the  flame, 
the  illuminating  power  of  which  is  being  determined.  As 
the  flame  is  never  more  than  equal  to  18  or  19  candles  in 
these  tests  the  gas  is  never  saturated  with  the  added  vapour, 
and  consequently  will  have  no  tendency  to  deposit  anything 
either  in  the  larger  flask  or  in  the  short  length  of  tubing 
leadiug  to  the  Argand  burner.  It  may  here  be  remarked 
that  at  Rochdale,  where  carburine  has  been  employed  as  an 
enricher  during  the  last  two  or  three  years,  Mr.  T.  Banbury 
Ball,  engineer  and  manager  of  the  gasworks,  has  not  found 
that  any  of  the  liquid  has  condensed  in  any  of  the  syphon 
boxes  attached  to  the  mains,  notwithstanding  the  severe 
frost  of  last  winter. 

Working  in  the  way  just  described  the  following  results 
have  been  obtained  with  the  respective  liquids  :  — 

Gas  enriched 

1  Candle  by 

1  Gallon  of  the 

Liquid. 


Benzol  (chemically  pure)  

Benzol  (90°) 

Carburine  ((V6S0  sp.  gr.) 

Common  petroleum  spirit  of  0'700  sp.  gr. .. 


Feet. 

13,300 

12,500 

5,700 

4,300 


Of  these  liquids,  the  two  important  ones  are  commer- 
cially pure  benzol  and  carburine  or  light  petroleum  spirit. 
Their  composition  is  well  understood.  As  the  specific 
gravity  shows  a  gallon  of  the  former  contains  about  2  lb. 
more  real  matter  than  the  latter.  Besides  that,  the  mole- 
cular structure  of  the  benzol  molecule  is  such  that,  of  all 
the  liquid  hydrocarbons  known,  it  is  the  one  which  may  be 
expected  to  break  up  most  readily  into  that  wonderful 
acetylene  of  which  we  have  heard  so  much  lately,  and 
which,  according  to  some  authorities,  puts  everything  else 
in  the  shade  as  a  light  producer. 


Benzol  is  a  lipuid  which  is  being  produced  more  plenti- 
fully every  year  from  the  gas  and  tar  obtained  from  coke 
ovens.  It  was  recently  estimated  that  50,000,000  galls, 
of  benzol  could  be  obtained  from  the  .'50,000,000  tons 
of  coal  annually  coked  in  Great  Britain,  if  the  coking 
were  done  in  closed  ovens.  There  is,  therefore,  every 
probability  that  this  most  useful  liquid  will  be  available  in 
the  near  future  in  greater  quantities.  It  is  already  a  rival 
of  carburine,  and  may  soon  supersede  it  altogether  for 
enriching  ordinary  gas  of  15-  or  16-candle  power.  So  long 
as  benzol  can  be  purchased  at  Is.  per  gall.,  it  is,  in  my 
opinion,  decidedly  preferable  to  carburine,  even  at  the 
lowest  price  at  which  the  latter  has  yut  been  sold.  Volume 
for  volume  it  is  about  2\  times  as  efficient  as  a  gas 
enricher,  and  there  is  less  loss  and  danger  from  evaporation 
during  transit.  The  temperature  at  which  benzol  volatilizes 
is  also  a  convenient  one,  as  ordinary  steam  heat  is  all  that 
is  required.  The  amount  of  benzol  vapour  which  common 
coal  gas  can  permanently  retain,  viz.,  over  50  grains  per 
cubic  foot  at  0J  C.  is  greater  by  far  than  anything  required 
to  enrich  low-quality  gas  to  any  reasonable  extent.  If  used 
in  a  rational  way,  there  is  therefore  no  need  to  fear  that  the 
added  benzol  will  be  condensed  and  deposited  in  the  gas 
mains. 
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OX  THE  VULCANISATION  OF  INDIA-KUBBEB. 

BT    CARL   OTTO    WEBER,    PH.D. 

lx  my  first  paper  on  this  subject,  read  before  this  Society 
about  ayear  ago,  the  vulcanisation  of  india-rubber  by  means 
of  chloride  of  sulphur  was  exclusively  discussed.  The 
result  arrived  at  in  that  paper  was  that  the  process  of 
vulcanising  india-rubber  with  chloride  of  sulphur  was  not  a 
substitution  process,  as  had  beeu  generally  assumed,  but 
consisted  in  the  formation  of  addition  products  of  those  two 
compounds.  I  further  pointed  out  that  the  highest  addition 
product  of  india-rubber  and  sulphur  monocbloride  was  a 
compound  of  the  empirical  formula  C10HlflS.-,C'l.:,  while  on 
the  other  hand,  a  compound,  (C10H16)i0.SjCl2,  containing 
only  one-tenth  the  quantity  of  chloride  of  sulphur  of  the 
before-mentioned  highest  addition  product,  was  nevertheless 
found  to  contain  no  uncombined  or  unvulcanised  india- 
rubber.  From  this  fact  I  concluded  that  C10H16S2C12  and 
(C10HI(!)10.S2C12  represented  the  terminals  of  a  series  of 
polyprene  chlorosulphides,  the  terms  of  which  differed  from 
one  another  by  S2C12,  or  a  multiple  thereof.  As  a  further 
conclusion  I  gave  that  the  molecular  weight  of  india-rubber 
could  no  longer  be  taken  as  C10H16,  but  would  have  to  be 
put  as  at  least  C5uHgo,  with  a  possibility  of  even  being 
higher.  These  statements  have  been  subjected  to  criticism 
first  by  Thomson  and  subsequently  by  Henriques,  but 
neither  of  them  succeeded  in  controverting  the  above  state- 
ments on  grounds  derived  from  the  results  of  their  own 
investigations  of  this  extremely  difficult  subject.  The  objec- 
tion that  my  investigation  showed  no  sufficient  proof  of  the 
homogeneous  character  of  the  compound  (C10H)6)10.S2C12 
must  be  admitted,  though  it  does  not  in  the  least  affect  my 
above  repeated  conclusions.  On  the  other  hand,  the  homo- 
geneity of  the  compound  C10Hi6S2Cl2  cannot  be  reasonably 
doubted,  although  the  usual  means  of  demonstrating  it 
(melting  point,  boiling  point)  fail,  owing  to  the  refractory 
physical  properties  of  that  compound.  Since  reading  that 
paper  I  have  further  prosecuted  this  investigation  and  very 
considerably  extended  its  scope.  The  results  will  shortly 
be  published  in  the  scientific  journals  ;  but  already  now  1 
may  say  that  they  bear  out  in  every  detail  my  formerly' 
expressed  views  regarding  the  nature  and  molecular 
formula  of  india-rubber,  which  latter  has  been  determined 
on  a  number  of  india-rubber  derivatives  by  means  of  the 
well-known  vapour-tension  method  of  Beckmann. 

In  following  up  these  results  it  appeared  to  me  desirable 
to  examine  also  the  action  of  the  monobromide  and  the  mono- 
iodide  of  sulphur  upon  india-rubber. 
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Sulphur  monobromide  not  being  a  commercial  produci  it 
was  prepared  by  dissolving  sulphur  in  bromine.  The  data 
obtainable  regarding  the  preparation  of  this  compound  in  a 
state  of  purity  being  very  scanty,  a  few  words  on  this  point 
may  perhaps  prove  useful  to  others.  On  adding  sulphur 
to  bromine  in  e<iui molecular  proportions  and  allowing  the 
mixture  to  stand  for  some  time,  products  are  obtained  which 
seem  to  contain  both  free  sulphur  and  free  bromine.  In 
order  to  have  no  free  sulphur  in  the  final  product  it  is 
therefore  necessary  to  use  an  excess  of  bromine,  and  I 
found  it  advisable  to  use  a  rather  considerable  excess. 
Under  these  conditions  the  complete  solution  of  the  sulphur 
takes  place  very  rapidly.  To  remove  the  excess  of  bromine 
distillation  seems  to  be  a  ready  means,  as  its  boiling  point 
is  so  very  low  as  compared  with  that  of  the  sulphur  mono- 
bromide.  It  was,  however,  found,  in  accordance  with  the 
•statements  of  earlier  observers,  that  by  distillation  under 
ordinary  as  well  as  under  reduced  pressure  the  sulphur  mono- 
bromide  suffers  partial  decomposition,  so  that  after  having 
distilled  off  all  free  bromine  a  product  is  obtained  which 
again  contains  more  or  less  of  free  sulphur.  Distillation  in 
a  current  of  dry  air  yields  no  better  result,  but  by  using 
carbonic  acid  instead,  at  a  temperature  not  exceeding 
80°  C,  a  compound  of  exactly  the  composition  of  S2Br.;  is 
obtained  as  soon  as  the  current  of  carbonic  acid  ceases  to 
carry  any  more  bromine  into  the  condenser  connected  with 
the  distillation  flask.  Preparing  the  sulphur  monobromide 
in  this  manner  on  various  occasions  I  found  no  difficulty  in 
obtaining  it  always  of  exactly  the  theoretical  composition. 
It  has  been  questioned  whether  sulphur  monobromide  as  a 
definite  compound  has  any  real  existence.  That  this  is  the 
case  I  have  no  doubt,  although  this  compound  is  almost 
completely  decomposed  on  distillation  at  its  boiling  point, 
which  lies  between  190°  and  200°  C.  We  must  remember 
that  even  sulphur  monochloride  on  distillation  invariably 
suffers  a  slight  decomposition.  But  the  chief  reason  for  my 
opinion  regarding  the  chemical  nature  of  sulphur  mono- 
bromide is  derived  from  its  behaviour  against  india-rubber. 

If  we  add  to  a  solution  25  grms.  of  pure  and  absolutely 
dry  india-rubber  in  700  c.c.  of  benzene,  dried  by  distillation 
over  metallic  sodium,  a  solution  of  60  grms.  of  sulphur 
monobromide,  prepared  as  above  described,  a  reaction 
between  the  two  dissolved  compounds  very  soon  begins,  the 
solution  rapidly  gelatinising,  and  also  exhibiting  a  not  incon- 
siderable rise  of  temperature,  accompanied  by  slight 
evolution  of  hydrobromic  acid.  The  latter  being  detrimental 
to  the  product  of  the  reaction,  it  was  found  necessary  to 
cool  the  two  solutions  before  mixing  them  to  a  temperature 
of  f  or  5 '  C.  In  this  case  the  temperature  of  the  mixture 
oever  rises  above  12°  C.  The  mixture,  after  standing  two 
or  three  hours,  is  found  to  form  a  light  brown  and  perfectly 
transparent  quasi-solid  mass.  It  is  turned  out  of  the  beaker 
into  a  spacious  mortar,  rapidly  crushed  with  the  pestle,  and 
immediately  tran-ferred  into  a  vessel  containing  :'  litres  of 
pure  benzene.  The  excess  of  sulphur  bromide  passes  into 
solution.  The  whole  is  then  thrown  on  a  silk-gauze  filter 
and  washed  with  warm  benzene  until  the  washings  are  free 
from  bromine.  To  remove  any  free  sulphur  which  might 
possibly  be  contained  in  the  product  upon  the  filter,  it  is 
pressed  between  filter-paper,  and  subsequently  for  several 
hours  in  Soxhlet  tubes,  extracted  with  carbon  bisulphide. 
illy,  to  remove  the  bisulphide  from  the  extracted  product 
the  latter  is  placed  in  a  filter  arid  washed  with  warm  alcohol 
until  the  filtrate  is  found  to  be  absolutely  free  from  bisul- 
phide. Placing  the  product  in  a  flask,  covering  it  well  with 
ahohol,  and  distilling  the  latter  oft"  on  the  water-bat li,  as  I 
formerly  recommended  for  similar  purposes,  would,  of 
course,  hare  been  preferable,  as  being  more  expedient  and 
requiring  very  much  less  alcohol,  but  it  was  found  to  be 
impracticable   owing  to  the   extreme    Sensitiveness    of  the 

product  against  temperatures  above  to  c.     As  a  matter  of 

fact,  it  was    i  I   that    already  the  washing  with  warm 

benzene  involved  a  lo^s  of  hydrobrorni'-  acid.     Tin-  product 

rpletelj  freed  from  earbon  bisulphide  i-  pressed  between 
filter-paper  and  dried  at  a  temperature  not  exceeding  BO   C. 

In  spite,  of  these  precautions  it  was  found  impossible  to 
obtain  a  eoinpourid  analogous  to  the  formerly-described 
polyprene  chlorosulphide  i  II  •-  CI,,  namely,  Containing 
SUlpDUr  and  bromine  in  the  same   propOftioni  Ifl  whirl,  they 


form  sulphur  monobromide.  I  showed  in  my  first  paper* 
that  polyprene  chlorosulphide  on  heating  readily  gives  up 
most  of  the  chlorine  it  contains  in  the  form  of  hydrochloric 
acid,  and  the  same,  only  in  a  much  higher  degree,  is  also 
true  for  polyprene  brcmosulphidc,  which,  in  feet,  gradually 
seems  to  lose  hydrobromic  acid  even  at  ordinary  tempera- 
tures. 

The  analysis  of  the  product  obtained  as  above  described, 
and  dried  in  vacuo  at  16°  C,  gave  the  following  figures  : — 


Calculated  for 

CioHi(8jBr». 

c 

50 -GO 

50-41 

33-33 

H 

o-oi 

5-90 

4'41 

S 

26-66 

26  -CS 

17'78 

Br 

16-41 

10-47 

44*44 

The  same  product,  dried  at  50°  C,  contained  27*58  per 
cent,  of  S  and  13-65  per  cent,  of  bromine. 

In  the  first  instance  these  figures  show  that  although  the 
product  of  the  reaction  of  sulphur  monobromide  upon 
india-rubber  certainly  is  a  polyprene  bromosulphide,  yet 
its  composition  is  very  different  from  that  of  the  formerly 
described  polyprene  chlorosulphide.  Indeed,  at  first  sight, 
it  appears  as  if  these  two  compounds  were  constituted  in  an 
utterly  different  manner,  and  that  consequently  the  reaction 
between  sulphur  bromide  and  india-rubber  proceeded  on 
rather  different  lines  from  that  of  sulphur  chloride.  I 
think,  however,  that  I  am  able  to  show  that  this  difference 
is  more  apparent  than  real,  and  is  simply  caused  by  the 
great  instability  of  the  bromosulphide,  which  begins  to  lose 
hydrobrornic  acid  almost  as  soon  as  it  is  formed. 

If  we  heat  the  polyprene  bromosulphide  with  an  excess 
of  aniline  for  two  or  three  hours  on  the  water-bath,  then 
dilute  with  much  alcohol,  filter,  and  wash  the  filter  residue 
thoroughly,  first  with  warm  alcohol,  then  with  ether,  we 
obtain  a  substance  which  in  its  outward  appearance  cannot 
be  distinguished  from  the  bromosulphide.  Its  analysis 
gave  the  following  figures  :  — 


Calculated  for 

CjoH^Sj. 

c 

60-84 

60-61 

H 

7-14 

7*07 

S 

81*94 

32*32 

This  substance  is  therefore  absolutely  free  from  bromine. 
But  the  most  important  part  about  it  is  that  its  composition 
answers  very  accurately  the  formula  C)0H14S2,  in  other 
words,  this  compound  is  identical  with  the  polyprene 
sulphide  1  obtained  from  polyprene  chlorosulphide,  and  it  is 
thus  evident  that  whatever  difference  there  is  between  the 
chlorosulphide  and  the  bromosulphide  of  polyprene,  they 
are  certainly  formed  by  strictly  analogous  chemical  re- 
actions, and  are  identical  in  constitution.  The  deficiency 
of  bromine  in  the  bromosulphide  does  not  point  to  a  con- 
stitutional difference  in  the  two  compounds,  but  must  be  the 
result  of  a  secondary  reaction  of  the  normal  bromosulphide 

<:]„ir|1,s,i,r.. 

This  conclusion  is  based  upon  the  above  fiiven  analyses 
and  the  following  consideration  :  That  in  the  formation  of 
both  the  chlorosulphide  and  bromosulphide  of  polyprene 
for  each  molecule  of  india-rubber  the  same  number  of 
molecules  of  respectively  chloride  and  bromide  of  sulphur 
take  part  is  proved  by  the  fact  that  both  those  compounds 
lead  to  the  same  polyprene  sulphide.  Of  course  there  is 
just  a  bare  possibility  that  sulphur  dissolved  in  bromine 
might  possess  sufficient  reactive  energy  to  combine  with 
india-rubber  dissolved  in  benzene,  but  such  a  reaction  could 
— — 
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rtheless  nol  be  realised,  as  the  affinity  <>f  the  free 
bromine  to  india  robber  i-  certain  to  exceed  that  of  the 
dissolved  sulphur,  so  thai  a<  best  we  could  in  this  wise  only 
obtain  a  mixture  of  polyprene  bromide  and  polyprene  sul- 
phide. Such  a  mixture,  however,  could  be  easily  separated 
into  it-  constituents  by  means  of  chloroform,  which  readily 
dissolves  the  polyprene  bromide,  but  has  not  the  slightest 
effect  n|»>M  the  bromosulphide.  I  have  satisfied  myself 
that  treatment  of  the  polyprene  bromosulphide  with  chloro- 
form fails  to  extract  from  it  the  slightest  quantity  of 
polyprene  bromide. 

Nevertheless,  the  fact  that  such  a  stable  compound  like 


<• 


nH18Br< 


is  easily  obtainable,  while  the  compound 
CJoHJgSgBrj  can,  as  it  seems,  not  exist,  at  any  rate  not  at 
temperatures  above  zero,  without  losing  most  of  its  bromine 
in  the  form  of  hydrobromic  acid,  is  very  remarkable,  and 
difficult  to  explain.  1  have  attempted  to  prepare  the 
bromosulphide  at  temperatures  of  —  .">  and  -  10°  C,  but 
I  have  never  succeeded  to  purify  these  preparations  and 
obtain  them  Buitable  for  analysis  without  loss  of  hydro- 
bromic  acid  on  the  filters  and  in  the  desiccator.  The 
many  specimens  of  bromosulphide  prepared  at  different 
times  all  showed  this  great  deficiency  in  bromine,  the  per- 
centage of  which  varied  between  Hi  and  I'.i  per  cent.;  the 
percentage  of  sulphur  in  the  compound  at  the  same  time 
always  varying  in  the  inverse  direction.  Whichever  of 
these  different  preparations  was  treated  with  aniline,  in 
every  case  the  normal  polyprene  sulphide,  containing  in  the 
average  32*  13  per  cent,  of  sulphur  (+  0-22  per  cent.)  was 
obtained. 

To  calculate  from  the  above  given  analysis  of  the  bromo- 
sulphide the  empirical  formula  of  that  compound  is  of  little 
interest,  apart  from  giving  an  approximate  idea  as  to  the 
degree  of  decomposition  the  product  has  suffered  at  the 
time  of  its  analysis.  In  making  this  calculation  we  shall 
have  to  bear  in  mind  that  with  each  bromine  atom  the 
normal  bromosulphide  loses  in  forming  that  bromosulphide 
which  we  actually  obtain,  one  atom  of  hydrogen  is  also 
withdrawn  from  the  organic  radical  of  the  bromosulphide. 
The  quantity  of  hydrogen  thus  lost,  though  very  small  in 
percentage,  is  nevertheless  distinctly  noticeable  in  the  above 
analyses,  which  very  fairly  agree  with  the  formula 
C10H14S2Br$.  Of  course  this  formula  is  only  a  bare 
expression  of  the  analytical  data,  and  is  not  intended  in  any 
way  to  express  the  molecular  weight  of  the  bromosulphide. 
Iu  my  first  paper  on  the  present  subject  I  propounded 
CsqHso  as  tne  most  probable  molecular  formula  of  poly- 
prene, (C50H80)2.(S2Cl2)lft  as  that  of  the  saturated  polyprene 
chlorosulphide.  Accordingly,  (CjnH^oCS^Bro)^  would 
be  the  formula  of  the  normal  polyprene  bromosulphide, 
and  the  corresponding  formula  of  the  bromosulphide 
actually  obtained  would  therefore  have  to  be  put  at  about 
(C50H-.;;).;.Sa)"Br5.  The  above  quoted  analyses  agree  very 
well  with  this  formula,  but  I  wish  it  to  be  understood  that 
1  do  not  consider  the  bromosulphide  I  obtained  to  be  a 
definite  compound  ;  indeed,  I  have  already  shown  that  it  is 
not,  as  the  percentage  of  bromine  it  contains  is  so  very 
variable.  I?ut  at  the  same  time  I  wish  to  emphasize  the 
important  fact  that,  in  spite  of  its  varying  percentage  of 
bromine  it  contains,  and  may  be  converted  into  ihe  same 
polj'prene  sulphide  C10HUS2  or,  rather  (  C50H-0)2S20,  which  is 
also  the  product  of  the  elimination  of  the  chlorine  from 
polyprene  chlorosulphide  (C^0US|02(^2C12)10.  This  leaves 
absolutely  no  doubt  that  the  bromosulphide  I  analysed  is  a 
product  derived  from  a  compound  ((\i(lHso)2(S2Br2^10  by  the 
loss  of  hydrobromic  acid,  and  the  formula  deducted  from 
the  results  of  that  aualysis,  although  not  the  formula  of  a 
definite  compound,  clearly  shows  that  the  bromosulphide  I 
obtained,  at  the  time  of  its  analysis,  had  already  lost 
approximately  15  out  of  possible  20  molecules  of  hydro- 
bromic acid. 

This  instability  of  the  polyprene  bromosulphide  sufficiently 
explains  why  all  the  experiments  undertaken  with  a  view 
to  testing  the  suitability  of  sulphur  monobromide  as  a 
vulcaniser  for  practical  purposes  were  eventually  abandoned 
as  unpromising.  If  the  bromine  was  eliminated  in  its 
elementary  state  sulphur  bromide  would  prove  of  very 
high  value  for  vulcanising  purposes,  indeed  it  would  then 
be  far  preferable  to   sulphur  chloride.     But    the  fact  that 


the  bromine  is  evolved  as  hydrobromic  acid,  the  hydrogen 
of  which  is  taken  out  of  the  india-rubber  itself,  thus  very 
materially  altering  the  constitution  of  the  latter,  no  doubt 
constitutes  the  objectionable  feature  of  sulphur  bromide  as- 
a  vulcaniser. 

However,  all  the  above  experiments  were  carried  out 
with  considerable  excess  of  sulphur  bromide,  and  the 
reacting  quantities  of  polyprene  and  sulphur  bromide  were 
in  the  proportion  of  100  parts  of  the  former  to  1G4  parts 
of  the  latter.  In  the  practical  process  of  vulcanisation 
such  proportions  are  out  of  question,  not  more  than  from 
3  to  5  per  cent,  of  combined  sulphur  producing  fully 
vulcanised  articles.  To  obtain  such  a  percentage  of  sulphur 
in  vulcanised  goods  not  more  than  about  17  grins,  of  sulphur 
bromide  are  required  for  100  grois.  of  india-rubber.  It  in- 
conceivable that  under  these  condition  a  vulcanisation 
product  might  be  formed  containing  sulphur  and  bromine 
in  the  same  proportions  in  which  they  occur  in  sulphur 
bromide.  To  test  this  point  0-80  grm.  of  sulphur  mono- 
bromide  were  added  to  a  solution  of  5  grms.  of  pure 
india-rubber  in  500  c.c.  of  benzene.  After  6  hours' 
standing  the  solution  began  to  show  signs  of  gelatinising. 
After  9  hours'  standing  every  trace  of  free  sulphur  bromide 
had  disappeared.*  The  very  thin  jelly  obtained  was  treated" 
in  the  manner  repeatedly  described.  All  the  washings  and 
extractions  being  done  with  cold  liquids.  The  product 
ultimately  obtained  weighed  5*81  grms.  and  possessed  the 
properties  of  well  vulcanised  india-rubber,  although  it  was 
distinctly  less  resilient  than  india-rubber  cured  under  the- 
same  conditions  with  an  equivalent  amount  of  sulphur 
chloride.  On  analysing  this  product  it  was  found  to 
contain — 


Calculated 

upon  Molecular 

Weights. 


Thus  we  see  that  in  saturating  india-rubber  with  sulphur 
bromide  to  a  fraction  only  of  its  total  capacity  for  that  com- 
pound, the  reaction  proceeds  without  any  complication  in 
exactly  the  same  manner  in  which  I  showed  it  to  proceed 
with  sulphur  chloride.  On  heating  this  normal  polyprene 
bromosulphide  to  temperatures  above  30°  C.  it  begins  to 
lose  hydrobromic  acid,  getting  harder  at  the  same  time. 
Exposed  for  15  minutes  to  a  temperature  of  from  70°  to 
80°  C.  it  losses  practically  all  its  bromine.  At  this  tem- 
perature the  corresponding  chlorosulphide  remains  perfectly 
unaffected.  I  have  no  doubt  that  the  stability  of  polyprene 
chlorsulphide  at  temperatures  at  which  the  bromosulpide 
suffers  rapid  decomposition  is  also  closely  connected  with 
the  observation  I  made  some  time  ago,  that  while  polyprene 
hydrochloride  is  a  surprisingly  stable  compound,  polyprene 
hydrobromide  is  so  unstable  that  it  was  found  impossible 
to  obtain  it  of  denfiite  composition.  It  is  therefore  quite 
evident  that  sulphur  bromide  or  any  vulcaniser  in  which 
compounds  of  bromine  play  the  part  of  sulphur  carrier  has- 
a  very  unpromising  futuie. 

Iu  passing  I  wish  once  more  to  revert  to  the  question  of 
the  chemical  nature  of  sulphur  monobromide  itself,  upon 
which  the  behaviour  of  this  compound  against  india-rubber 
sheds  some  new  light.  If  S2Br2  is  not  a  chemical  com- 
pound  it  would  merely  represent  a  solution  of  sulphur  in 
bromine.  Although  it  would  be  a  most  remarkable  fact 
that  the  sulphur  in  this  solution  should  be  capable  of 
combining  with  india-rubber,  a  reaction  which  in  any  other 
known  solvent  it  is  incapable  of,  the  possibility  of  such  a 
reaction,  if  it  cannot  be  proved,  nevertheless  exists.  But 
then  we  certainly  would  have  to  expect  the  free  bromine, 
in  which  the  6ulphur  is  supposed  to  be  dissolved,  also  to 


*  The  tardiness  with  which  in  dilute  solutions  sulphur  bromide 
acts  upon  polyprene  is  very  remarkable ;  with  sulphur  chloride 
under  exactly  identical  condition  the  reaction  requires  about 
22  minutes  for  its  completion. 
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react  upon  the  india-rubber,  forming  the  well  defined 
bromide  C10II1GBr,  discovered  by  Gladstone  and  Hibbert. 
Though  highly  improbable,  but  still  within  the  range  of 
possibility,  we  might  then  obtain  a  product  the  analysis  of 
which  would  lead  to  figures  more  or  less  agreeing  with 
those  of  a  compound  C,0Hl6S2Hr2,  i.e.,  normal  polyprene 
bromosulphide.  In  spite  of  this  we  would  in  this  case 
really  have  a  mixture  of  O10H10S2  and  C|„Hir,Br4.  However, 
the  latter,  polyprene  bromide,  being  a  remarkably  stable 
compound,  such  a  mixture  would  have  not  the  least  tendency 
to  split  off  hydrobromic  acid  under  anything  like  normal 
conditions,  a  behaviour  which,  on  the  other  hand,  we  found 
characteristic  of  the  above  described  bromosulphide. 
Further,  Gladstone  and  Ilibbert's  polyprene  bromide  being 
easily  soluble  in  chloroform  in  which  polyprene  sulphide  is 
insoluble,  a  mixture  of  the  two,  on  treatment  with  chloro- 
form, should  be  decomposed  into  the  insoluble  sulphide  and 
a  solution  of  the  bromide.  But  as  I  have  already  stated 
treatment  of  the  bromosulphide  with  chloroform  effects  not 
a  trace  of  such  a  separation.  Of  course  it  might  still  be 
argued  that  polyprene  sulphide  and  polypreDe  bromide 
might  combine  with  each  other,  forming  a  bromosulphide 
of  the  nature  of  a  double  salt.  But  the  readiness  with 
which  the  bromosulphide  loses  its  bromine  would  then 
appear  most  anomalous,  indeed,  the  very  notion  of  a  double 
compound  in  which  the  components  are  far  more  unstable 
than  when  by  themselves  is  an  absurdity.  These  considera- 
tions leave  no  doubt  that  sulphur  monobromide  is  a  definite 
chemical  compound. 

I  mentioned  above  that  sulphur  monobromide  had  been 
tried  on  a  practical  scale  as  a  vulcanizer,  but  was  found 
unsatisfactory  and  inferior  to  the  sulphur  monochloride. 
There  seems  to  be  no  evidence,  however,  of  sulphur  mono- 
iodide  ever  having  been  tested  as  to  its  vulcanizing  capa- 
bilities. This  no  doubt  is  due  to  two  circumstances  chiefly, 
regarding  this  compound.  In  the  first  instance  it  is  a  solid 
body,  and,  further,  it  is  generally  considered  not  to  be  a 
compound  at  all,  but  simply  a  more  or  less  homogeneous 
mixture  of  sulphur  and  iodine.  This  contention  is  usually 
thought  to  be  supported  by  the  fact  that  the  supposed 
sulphur  iodide  already  on  heating  on  the  water  bath  gives 
off  dense  fumes  of  iodine,  so  that  eventually  sulphur  in  a 
practically  pure  state  remains  behind.  As  a  matter  of  fact 
this  decomposition  occurs  even  at  ordinary  temperatures, 
by  exposing  the  substance  to  the  atmosphere  in  an  open 
vessel,  or  by  washing  it  with  water.  I  doubt,  however, 
very  much  whether  any  of  these  reactions  proves  what  they 
purpose.  It  is  well  known  that  even  sulphur  monochloride 
on  distillation  loses  chlorine,  while  sulphur  monobromide 
under  the  same  conditions  loses  large  quantities  of  bromine. 
The  instability  of  sulphur  iodide  is  therefore  only  what 
might   be   expected.     On    the   other  hand  the  considerable 

ount  of  heat  evolved  on  the  union  of  sulphur  and  iodine, 
and  especially  the  fact  that  a  mixture  of  ethyl  iodide  and 
sulphur  monochloride  yields  sulphur  monoiodide  in 
cryxtaline  form  i>  strong  evidence  for  the  consideration  of 
sulphur  iodide  as  a  chemical  instead  of  a  mechanical  or 
physical  compound  However  that  may  be,  I  considered  it 
of  tome  interest  to  examine  the  behaviour  of  the  real  or 
supposed  sulphur  iodirie  towards  india-rubber.  I  prepared 
the  sulphur  monoiodide  by  heating  in  a  water  bath  in  sealed 
tubes  an  intimate  mixture  of  sulphur  and  iodine  in  molecular 
proportions.    The  mixture  quickly  liquefies  with  evolution 

Of  beat,  and  on  COOling  forms  a  black  crystaline  ma-s  which 

en  easily  be  reduced  to  the  state  of  a  fine  powder.  This 
product  is  soluble  in  chloroform  and  bisulphide  of  carbon, 
the  solutions  exhibiting  tin-  chamcteristic  colour  of  solutions 
f)f  iodine.     I  leave  it  undecided  as  to  whether  this  is  evidence 

f)f  merely    dissociation    i^   solution    or  of  the    noncliemical 

nature  of  the  supposed  sulphur  iodide. 

.  Solution  of  "<  grins,  of    pure   india-rubber    (  Para)    in 

200  c.c.  of    chloroform,  a  solution  of  IS  gnus,    of   this 

phut  iodide  in  200  c.c.  of  carbon  bisulphide  was  added. 

Ad'  ral   hours  standing  the  solution  showed  not  the 

>    I  alteration,  but  on  allowing  the  mixture  to  stand 

until  the   following   morning    it    was  found    to    be-   converted 

into  ii).     'I hi-  was  crushed  in  a  mortar  and  in  a 

Soxhlet  extractor  for  three,  consecutive  days,  extracted  with 

carbon  bisulphide  until  the  runnings   were  found  to  he 


absolutely  free  from  either  sulphur  or  iodine.  The  precau- 
tion was  taken  to  keep  the  contents  of  the  Soxhlet  tube 
during  the  nightly  intervals  well  covered  with  carbon 
bisulphide.  The  product  thus  apparently  freed  from  iodine 
on  immersion  into  absolute  alcohol  yielded,  to  my  surprise, 
a  further  considerable  quantity  of  iodine  but  no  sulphur.  It 
was  therefore  washed  on  the  filter  with  warm  alcohol  until 
every  trace  of  iodine  had  disappeared.  The  carefully  dried 
product  thus  obtained  forms  a  drab-coloured  friable  mass, 
which  was  found  to  be  as  insoluble  in  all  solvents  as  the 
formerly  described  chlorosulphides  or  bromosulphides  of 
polyprene.  On  analysing  this  compound  I  found  it  to 
contain  not  only  sulphur,  but  also  a  considerable  percentage 
of  iodine,  which  is  rather  surprising,  considering  the  state- 
ment first  made  by  Gladstone  and  Hibbert,*  that  "  It  has 
little  or  no  action  on  caoutchouc  dissolved  in  chloroform." 
No  doubt  it  might  be  argued  that  sulphur  iodide  might 
combine  with  india  rubber  when  iodine  itself  would  not. 
But,  on  the  other  hand,  the  observations  I  brought  before 
you  in  this  and  the  former  paper  regarding  the  properties 
of  the  chlorosulphide  and  the  bromosulphide  conclusively 
show  that  the  presence  of  sulphur  in  these  compounds  not 
only  lessens  but  actually  reduces  their  affinity  to  the  halo- 
gens. This  is  particularly,  forcibly,  illustrated  by  the 
bromosulphide  of  polyprene,  which  loses  its  bromide  so 
readily  that  its  composition  in  that  respect  is  quite  indefi- 
nite, while  on  the  other  hand  polyprene  bromide,  Ci0H16Br4, 
is  an  extraordinarily  stable  compound.  We  are  therefore 
justified  to  expect  that  if  the  iodine  of  sulphur  iodide  com- 
bines with  india  rubber  along  with  sulphur  a  polyprene 
iodide  must  exist,  of  a  far  more  stable  nature  than  the 
polyprene  iodosulphide.  Indeed,  I  succeeded  in  preparing 
a  polyprene  iodide  by  the  direct  action  of  iodine  upon  a 
solution  of  polyprene  in  chloroform.f 

The  analysis  of  the  above-described  polyprene  iodosul- 
phide gave  the  following  figures  : — 


c 

7f65 

71-62 

H 

9-48 

9*51 

S 

6-05 

6-01 

J 

12-G1 

12-73 

The  most  notable  feature  of  these  figures  is  the  fact  that 
the  absolute  weight  of  iodine  contained  in  a  molecule  of  the 
substance  amounts  to  twice  as  much  as  the  absolute  weight 
of  the  sulphur.  This  very  probably  explains  the  fact  that 
the  iodosulphide,  although  its  percentage  of  sulphur  is  not 
very  much  above  the  values  attained  in  practical  vulcanisa- 
tion, nevertheless  forms  a  mass  devoid  of  any  elasticity,  in 
fact,  is  an  easily  friable  compound.  This  shows  very 
plainly  the  unfavourable  effect  of  halogen  in  general  in  the 
cold  vulcanising  process,  which  is  also  practically  recognised 
by  manufacturers,  who  know  the  disastrous  results  attend- 
ing vulcanisation  with  a  chloride  of  sulphur  containing 
dichloride  of  sulphur,  SC1S,  or  in  the  parlance  of  the  manu- 
facturer, free  chlorine.  Now,  although  our  iodosulphide 
contains  twice  as  much  iodine  than  sulphur,  there  is  really 
a  deficiency  of  iodine.  If  S2I2  added  itself  to  the  polyprene 
without  any  complication,  an  iodosulphide  with  G  per  cent, 
of  sulphur  ought  to  contain  about  2  I  per  cent,  of  iodine. 
We,  therefore,  see  that  either  our  iodosulphide  lost  one- 
half  of  its  iodine,  analogous  to  the  bromosulphide,  as 
hydroiodic  acid,  or  we  would  have  to  conclude  that  Sol- 
acts  upon  polyprene  in  a  different  manner  from  sulphur 
chloride  or  sulphur  bromide.  I  have  never  been  able  to 
detect  hydroiodic  :icid  as  an  immediate  product  of  the 
reaction  of  a    solution  of  sulphur   iodide   upon  a   solution  of 

polyprene,  although  in  the  course  of  the  subsequent  purifi- 
cation of  tin'  product  of  the  reaction,  polyprene  iodosulphide, 

evolution  of  bydroiodic  acid  is  invariably  observed.  Hut 
the  proportion  of  sulphur  and  iodine  in  the  iodosulphide 
being  S  atoms  of  sulphur  to  1  atom  of  iodine,  this  absence 


•  3. 0. 8.  ihss.cs.-,. 

tjl'nll  details  Ol   Ibis  investigation  I   intend   to  pubbsh  shortly 
elsewherea 
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of  hydroiodic  acid  ainongat  the  products  of  the  primary 
lion  would  mean  that  a  solution  of  sulphur  monoiodide 
is  at  Least  parti}  dissociated  into  free  iodine  and  Free  sulphur, 
and  thai  both  the  remaining  quantity  of  undissociated 
sulphur  iodide  and  the  dissociated,  i.e.,  free  sulphur,  aot 
upon  the  polyprene,    Thefirel  of  these  two  propositions, 

the  dissoeiatii t  the   sulphur  iodide,  is   indeed  highly 

probable, if  we  remember  that  the  solution  of  this  compound 
in  carbon  bisulphide  exhibits  exactly  the  appearance  of  a 
solution  of  free  in. line.  Hut  our  second  proposition  which 
would  mean  thai  free  sulphur  dissolved  in  carbon  bisulphide 
i>  capable  of  combining  with  india  rubber,  in  other  words, 
vulcanising  it,  appears  highly  improbable,  although  Henri- 
ques*  arrived  at  an  exactly  similar  conclusion  in  the  inves- 
tigation of  an  all  igether  different  question.  I  have  made 
a  great  many  attempts  to  realise  this  reaction,  but  invariably 
without  success.  The  united  solutions  of  sulphur  and  poly- 
prene after  weeks'  standing  contained  not  a  trace  of  poly- 
prene sulphide.  On  prolonged  heating  of  this  mixture  on  a 
reflux  condenser  small  quantities  of  insoluble  flakes  are 
often  obtained,  but  they  contain  sulphur  only  by  way  of 
occlusion  and  not  in  combination.  These  insoluble  flakes 
simply  consist  of  the  insoluble  form  of  pure  india  rubber, 
which  already  Gladstone  and  Hibbert  found  to  form  on 
heating  solutions  of  pure  india  rubber  in  chloroform  without 
the  presence  of  sulphur. 

This  absence  of  hydriodic  acid  amongst  the  immediate 
products  of  the  reaction  between  sulphur  iodide  and  india 
rubber,  together  with  the  above  shown  inertness  of  sulphur 
in  solution,  makes  the  question  as  to  nature  of  the  reaction 
by  which  for  1  atoms  of  sulphur  only  1  atom  of  iodine  of 
the  sulphur  iodide  acted  upon  iudia-rubber,  a  very  perplex- 
ing one.  But  it  occurred  to  me  that  a  satisfactory  explana- 
tion of  this  anomaly  might  be  derived  from  the  well-known 
action  of  hydroiodic  acid  upon  unsaturated  hydrocarbons 
and  their  derivatives,  to  which  it  adds  its  hydrogen  with 
formation  of  free  iodine.  This  would  explain  the  above 
spoken  of  absence  of  hydroiodic  acid  amongst  the  reaction 
products,  the  assumption  being  that  this  acid,  though  being 
formed  to  an  amount  equivalent  to  the  deficiency  of  iodine 
in  the  iodosulphide,  at  once  producing  the  above-mentioned 
hydrogenation  with  regeneration  of  the  iodine.  Of  course, 
I  am  well  aware  that  this  action  of  hydroiodic  acid  generally 
takes  place  at  higher  temperatures  only,  but  this  refers 
to  hydroiodic  acid  in  aqueous  solution,  while  in  this  case 
the  reaction  would  occur  with  anhydrous  acid,  and  this 
acid,  moreover,  acting  in  statu  nascendi.  I  hope  that 
on  the  completion  of  an  investigation  on  the  iodides  of 
polyprene  I  shall  be  able  to  throw  some  more  definite  light 
ou  this  difficult  subject. 

On  adding  to  the  mixed  solutions  of  polyprene  and 
sulphurf  a  small  quantity  of  iodine,  the  solution  at  once 
assumes  the  well-known  beautiful  pink  coloration.  This 
coloration  soon  changes  into  a  dull  orange,  aud,  after  a  few 
hours'  standing,  into  a  pale  brown  tint.  The  cause  of  this 
change  of  coloration  might  be  thought  to  be  due  to  the 
formation  of  polypreue  iodide,  but  the  examination  of  the 
solution  showed  this  to  be  not  the  case.  As  a  matter  of 
fact,  polyprene  iodide  will  only  form  in  the  presence  of  a 
large  excess  of  iodine  in  the  form  of  a  concentrated  solu- 
tion, conditions  which  are  absent  in  the  above  experiment. 
We  must  therefore  make  the  only  possible  and  almost 
certain  assumption  that  the  change  of  coloration  is  due  to 
formation  of  some  sulphur  iodide.  But  this  sulphur  iodide 
has  not  the  slightest  vulcanising  effect  upon  the  dissolved 
india-rubber.  This  appears  surprising,  considering  that  I 
demonstrated  above  the  capability  of  sulphur  iodide  of 
forming  a  polyprene  iodosulphide  with  india-rubber.  But 
the  action  of  even  a  strong  solution  of  sulphur  iodide  upon 
a  solution  of  india-rubber  is  extremely  slow,  and  with 
increasing  dilution  of  the  solutions  rapidly  reaches  a  vanish- 
ing point.  Indeed,  already  the  sulphur  monobromide, 
although  it  is  a  very  energetic  reagent  compared  to  sulphur 
monoiodide,  shows  a  similar  behaviour.  On  adding  to  a 
solution  of  2  grms.  of  india-rubber  in  500  c.c.  of  chloro- 


*  J.  C.  S.  1888, 

+  The  solution  contained  in  200  c.c. 
and  H'6  grms.  of  sulphur. 


T84  grms.  of  india-rubber 


form  2  grms.  of  sulphur  bromide,  no  action  occurred,  and, 
after  several  days'  standing,  the  sulphur  bromide  was  still 
in  the  fre«-  state.  Chloride  of  sulphur,  under  the  same  con- 
ditions, also  shows  a  distinctly  retarded  action,  though  in 
less  than  an  hour  every  trace  of  free  chloride  lias  dis- 
appeared. Thus  we  see  that  the  energy  with  which 
respectively  the  chloride,  bromide,  and  iodide  of  sulphur 
act  upon  polyprene  is  proportionate  to  the  similarly 
decreasing  intensity  of  the  reaction  of  respectively  chlorine, 
bromine,  and  iodine  upon  polyprene.  The  action  of  chlorine 
upon  india-rubber,  no  matter  now  diluted  the  solutions  may 
be,  is  so  violent  that  so  far  all  attempts  failed  to  obtain  the 
addition  product  of  these  two  substances,  substitution 
always  taking  place  simultaneously.  The  action  of  bromine 
is  far  more  moderate  and  easily  confined  to  the  formation 
of  addition  products,  even  when  working  with  comparatively 
concentrated  solutions  of  polyprene  and  using  the  bromine 
undiluted.  The  action  of  iodine,  lastly,  is  so  slow  that 
polyprene  iodides  have  been  pronounced  to  be  non-extant. 
Indeed,  their  formation  can  only  be  induced  by  the  use  of 
highly  concentrated  solutions  and  using  a  large  excess  of 
iodine. 

Now,  from  these  observations  it  might  appear  as  if 
sulphur  iodide  as  a  vulcanising  agent  for  practical  purposes 
deserved  even  less  attention  than  sulphur  bromide,  upon 
which  I  already  pronounced  unfavourably.  Certainlyr,  for 
the  cold  curing  process,  as  at  present  practised  with  sulphur 
monochloride,  sulphur  iodide  can  not  betaken  into  account, 
owing  to  its  slow  action,  and,  more  still,  to  the  high  mole- 
cular weight  of  iodine,  which,  in  spite  of  the  small  number 
of  iodine  atoms  possibly  retained  in  combination  with  the 
iudia-rubber,  results  in  a  very  high  percentage  of  halogen 
in  the  polyprene  sulphide,  which  imparts  to  the  vulcanised 
article  properties  that  would  render  it  unfit  for  commercial 
purposes.  But,  as  is  well  known,  the  so-called  cold-curing 
process  is  only  one  of  two  modes  of  using  sulphur  chloride 
for  vulcanising  purposes.  Another  process,  shortly  termed 
"  vapour  cure,"  and  in  which  the  article  to  be  vulcanised  is 
exposed  to  the  vapour  of  chloride  of  sulphur,  is  much  used 
for  curing  thin  sheet-rubber  or  cut  sheet-rubber  and  articles 
made  from  it,  especially  tobacco  pouches.  In  many  cases 
this  "  vapour  cure "  gives  results  much  superior  to  the 
"  cold  cure,"  especially  so  if  it  is  carried  out  in  such  a 
manner  us  to  maintain  a  constant  ratio  between  the  volume 
of  the  vapour  of  chloride  of  sulphur  and  the  volume  of  air 
the  former  is  diffused  in.  For  this  reason,  it  may  be  worth 
while  to  inquire  whether  this  "  vapour  process"  might  not 
with  anvautage  be  employed  both  with  sulphur  bromide  and 
with  sulphur  iodide.  I  have  made  numerous  experiments 
in  this  direction,  but  the  results  are  in  the  highest  degree 
unfavourable.  In  this  there  is  indeed  nothing  to  be  sur- 
prised at,  if  we  remember  that  sulphur  monobromide,  on 
distillation  or  evaporation  in  an  air  current,  undergoes 
decomposition,  a  behaviour  which  is  still  more  marked  in 
the  case  of  sulphur  iodide.  Consequently,  we  cannot  get 
the  undecomposed  vapour  of  either  the  bromide  or  the 
iodide  to  act  upon  the  india-rubber,  but  only  an  atmosphere 
containing  in  the  one  case  almost  exclusively  free  bromine 
and  in  the  other  nothing  but  free  iodine. 

The  polyprene  iodosulphide  I  described  above,  it  is 
needless  to  remark,  is  not  a  defiuite  compound,  not  even  in 
the  limited  sense  in  which  I  called  the  before-described 
polyprene  bromosulphide  a  definite  compound.  If  we 
eliminate  the  iodine  from  the  iodosulphide,  by  heating  it 
with  aniline,  or  better  in  this  case  with  quinoline,  we  obtain 
a  polyprene  sulphide  containing  only  6*93  per  cent,  of 
sulphur,  whereas  the  chlorosulphide  and  bromosulphide  of 
polyprene  yield  a  polyprene  sulphide  containing  over  32 
per  cent,  of  sulphur,  and  exactly  answering  the  formula 
C10H14S.  Of  course,  this  difference  is  due  to  the  iodo- 
sulphide in  the  first  instance  being  not  an  addition  product 
of  the  same  degree  of  saturation  as  either  the  chlorosulphide 
or  the  bromosulphide.  The  iodosulphide  not  being  a 
definite  compound,  the  polyprene  sulphide  resulting  from  it 
cannot  be  a  definite  compound  either.  But  this,  of  course, 
does  not  mean  that  neither  the  iodosulphide  nor  its  corre- 
sponding sulphide  are  bodies  belonging  to  no  definite  class 
of  chemical  compounds.  They  must  he  considered  as 
mixtures    of    two    iodosulpHdes    and  two    corresponding 
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sulphides  respeetivelj',  the  constitution  of  which  is  exactly 
analogous  to  that  of  the  normal  chlorosulphide  and  its 
corresponding  sulphide,  though  they  may  and  no  doubt  do 
represent  substitution  products  of  a  lower  order  than  the 
last-named  compounds.  Similar  indefinite  compounds,  hut 
which  indeed  are  mixtures  of  definite  compounds  in  unknown 
proportions,  arc  obtained  on  the  bromination  of  citrene 
under  certain  conditions,  when  both  a  dibromide  and  a 
tetrabromide  are  obtained  as  a  mixture,  the  analysis  of 
which  would  lead  to  a  quite  irrational  formula.  In  this 
case,  however,  we  are  in  a  position  to  separate  this  mixture 
into  its  components,  which  in  the  case  of  the  iodosulphide 
and  its  sulphide  we  cannot  do,  owing  to  its  insolubility  in 
all  solvents.  For  this  reason,  we  can  only  obtain  a  definite 
compound  by  reaching  the  maximum  point  of  saturation,  as 
in  the  polyprene  chlorosulphide  C10HiGS2C]2.  Inter- 
mixture of  less-saturated  compounds  at  once  leads  to 
apparently  indefinite  compounds,  all  the  more  so  if,  as  in 
the  case  of  the  bromosulphide  or  the  iodosulphide,  compli- 
cations through  loss  of  halogen  in  the  form  of  hydrogen 
haloid  arise. 

This  evolution  of  halogen  haloid  has,  of  course,  nothing 
to  do  with  the  question  as  to  whether  vulcanisation  with  the 
sulphur  haloids  is  an  addition  process  pure  and  simple,  as  I 
contended  all  along,  or  a  substitution  process,  as  Burghardt, 
Kawsitt,  and  Terry  held  it  to  be.  That  polyprene  is  a 
highly  unsaturated  compound,  has  been  amply  proved  by 
Gladstone  and  Hibbert  (this  Journal,  1888),  so  that  before 
substitution  could  take  place  addition  products  of  a  degree 
of  saturation  would  have  been  obtained  containing  quantities 
of  halogen  and  sulphur  four  or  five  times  in  excess  of  what 
is  aimed  at  in  practical  vulcanisation.  The  elimination  of 
hydrogen  haloid  from  our  various  compounds  is  no  doubt 
the  same  process  which  results  in  the  formation  of  Glad- 
stone and  Hibbert's  polyprene  pentabromide.  Polyprene, 
as  shown  by  these  authors,  contains  three  ethylene  bonds 
for  CHlII1G,  and  therefore  should  form  an  addition  product 
C10H,f|Br,;,  but  the  pentabromide  C10H13Br5  is  obtained 
instead,  not  by  substitution,  but  by  the  spontaneous  break- 
ing up  of  the  addition  product,  whereby  bromine,  in  the 
form  of  hydrobromic  acid,  is  split  off.  This  behaviour  is 
very  often  observed  in  highly  unsaturated  hydrocarbons. 
The  analogous  decomposition  of  acetylene  tetrabromide 
intotribromethyleneCHBr2.CHBr2  =  CHBr  :  CBr8  +  UBr, 
is  a  familiar  instance. 

Already  the  investigation  of  the  action  of  sulphur 
chloride  upon  polyprene  showed  that  the  vulcanising 
action  of  that  compound  is  a  function  of  its  sulphur  only. 
This  becomes  even  more  plain  in  the  case  of  sulphur 
bromide  and  sulphur  iodide,  where  the  halogen  is  so  losely 
held  that  its  percentage  in  the  vulcanised  compound  is 
variable  in  the  highest  degree.  But  whether  there  be  auy 
halogen  left  in  these  compounds,  or  whether  it  be  com- 
pletely taken  out  of  it,  their  state  of  vulcanisation  is 
utterly  unaffected  thereby.  It  is  therefore  really  the 
sulphur  of  the  sulphur  haloids  and  not  their  halogen,  as 
Thomson  contended,  which  causes  their  vulcanisation 
through  conjugation  of  two  or  more  molecules,  a  reaction 
which  the  monovalent  halogens  are  incapable  of.  The 
very  drawback,  indeed,  of  the  "ccld  vulcanising"  process 
consists  in  the  fact  that  the  halogen,  which  in  this  case  is 
only  a  means  of  obtaining  sulphur  in  a  form  of  high 
reactive  energy,  also  takes  part  in  the  reaction  forming  an 
unavoidable  and  lather  objectionable  encumbrance  of  the 
vulcanised  polyprene.  Any  process  enabling  us  to  take 
advantage  of  the  readiness  with  which  the  halogen 
'l<n\.i>...  of  sulphur  produce  vulcanisation,  but  which  at 
the  sane  ti roc  confines  their  action  to  the  combination  of 
the  sulphur  only  with  the  polyprene,  would  mark  an 
important  pEOgreSS  in  the  vulcanisation  of  india-rubber 
good-,  for  it  would  mean  the  removal  of  the  above 
unquestionable  drawback  of  the  "cold  cure"  and  also  do 
away  with  tie-  comparatively  high  temperatures  required 
for  vulcani-ation  M— ding  to  what  is  called  the  "  dry 
heat  cure"  or  "steam  cure"  proc 

XKs    might    appear  impossible,  but   it  will   be    MM   that 
it  is  not,  if  we  remember  how  easily  halogenated  sulphide 
poljrprenejpse  their  halogen,  -o  that  it  vulcanisation  with 
them  wa     l  fleeted,   instead  of  in  the   cold,  ;<-,  at    preterit,  at 


BUOb  temperatures  at  which  the  halogen  is  split  off,  only  the 

sulphur  would  remain  in  combination  with  the  polyprene. 
I  admit  at  once  that  with  sulphur  mono-chloride  such  a 
process  is  scarcely  feasible,  for  it  would  be  almost 
impossible  to  employ  it  satisfactorily  in  solvents  kept  at 
the  temperature  at  which  the  polyprene  chlorosulphide 
loses  its  chlorine,  i.e.,  about  90°  C.  To  mix  pure  sulphur 
chloride  with  the  india-rubber  is,  of  course,  out  of  the 
question.  Sulphur  monobromide  seems  to  lend  itself  much 
more  favourably  to  such  a  process  as  it  parts  much  more 
readily  with  its  halogen.  But  even  in  this  case  the  use  of  a 
hot  vulcanising  solution  would  be  an  unmitigated  nuisance 
and  also  in  this  ease  mixing  the  rubber  at  the  outset  with 
pure  sulphur  bromide  is  not  to  be  thought  of.  On  the 
other  hand  I  have  already  stated  that  the  use  of  sulphur 
iodide  in  the  "  cold  cure  "  process  is  impossible  owing  to 
the  tardiness  of  the  reaction  aud  in  hot  solution,  though 
greater  activity  is  at  first  obtained,  the  compound  is 
extremely  unstable,  iodine  constantly  escaping,  so  that  in  a 
short  space  of  time  only  a  solution  of  practically  pure 
sulphur  remains  behind.  However,  owing  to  this  chemical 
inertia  of  sulphur  mono-iodide  it  is  possible  to  incorporate 
it  into  india-rubber  mixings  in  the  dry  state  without  the 
least  perceptible  action,  and  on  subsequently  raising  the 
temperature  to  about  80D  C.,  vulcanisation  takes  place  with 
extraordinary  rapidity. 

In  the  production  of  india-rubber  articles  6  per  cent,  of 
sulphur  is  a  fair  average  amount  of  this  vulcaniser  to 
employ.  Technically  pure  Para  rubber  with  this  percentage 
of  sulphur  was  rolled  into  sheets  of  about  one-eighth  of 
an  inch  in  thickness.  To  fully  vulcanise  these  sheets  two 
hours'  treatment  at  130°  C.  was  required.  Another 
experiment  was  then  made,  mixing  the  india-rubber  with 
30  per  cent,  of  sulphur  mono-iodide  which  is  the  equivalent 
of  the  6  per  cent,  of  sulphur  used  in  the  first  experiment. 
Already  the  mixing  of  this  quantity  of  sulphur  iodide  with 
the  india-rubber  between  the  only  gently-heated  rollers 
proved  a  most  unpleasant  operation,  clouds  of  iodine  being 
given  off.  This  mixture  was  also  rolled  into  thin  sheets 
and  then  placed  in  a  vulcanising  press  at  130°  C.  During 
the  first  few  minutes  much  iodine  was  given  off,  then  after 
nine  minutes'  treatment  a  very  violent  reaction  ensued, 
dense  vapours  of  iodine  bursting  from  between  the  press 
plates.  On  opening  the  press  at  this  stage  the  sheet  was 
found  to  be  converted  into  a  black  treacly  mass,  which, 
on  cooling  did  not  set  hard.  This  experiment  was  repeated 
but  only  20  per  cent,  of  sulphur  iodide,  equal  to  about 
4  per  cent,  of  sulphur,  were  mixed  with  the  rubber.  Also 
in  this  case  large  volumes  of  iodine  vapour  were  given  off 
between  the  mixing  rollers.  The  sheet  into  which  this 
mixture  was  finally  rolled  was  cut  into  strips  with  which 
the  following  experiments  were  carried  out. 

One  of  the  strips  was  placed  in  a  stove  at  90°  C.  Iodine 
was  slowly  given  off  and  the  mixing  assumed  a  brownish- 
black  coloration.  After  30  minutes'  heating  the  evolution 
of  iodine  ceased,  but  the  india-rubber  had  not  become 
vulcanised,  indeed  it  had  rather  lost  its  elasticity.  Pro- 
longing the  heating  for  two  hours  no  further  change  was 
observable,  but  the  rubber  now  possessed  very  little 
elasticity,  its  tackiness  had  entirely  disappeared.  It  could 
easily  be  ground  into  a  flaky  mass,  in  which  form  it  was 
analysed : — 

C  Free  Trace. 

Sulphur-] 

(.Combined  :  8*82  per  Cent. 

("Free  :  None. 

Inline -J 

(.Combined  :  10*94. 

A  It  Cond  strip  of  the  above  mixing  was  similarly  treated 
at  115JC.  After  30  minutes'  heating  all  of  a  sudden  a 
very  violent  reaction  occurred,  dense  fumes  of  iodine, 
sulphur  and  an  oily  organic  matter  escaping.  No  hydro- 
iodic  acid  was  formed,  but  the  very  sticky  black  mass 
which   remained    behind,  and   which,  after  cooling,  formed 

a    brittle    black    resin,    exhibited    a    distinct    smell   of 

sulphuretted  hydrogen.      It   contained  not  a  trace  of  iodine 

anil  very  little  sulphur  only. 

This  shows  that  the  vulcanising  action  of  pure  sulphur 
iodide    at    low    temperatures    leads    to    a   polyprene    iodo- 
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tolphide  containing  .■  large  peroeatage  of  iodine,  winch  as  I 
showed  before,  exerts  ■  rery  detrimenla]  influence  apon 
vulcanised  india-rabber,  the  elasticity  of  which  ii  greatly 
diminishes.  On  the  other  hand,  the  second  experiment 
seema  to  suggest  thai  at  temperatures  slightly  In-low  those 
ordinarily  employed  in  dry  heal  eulcanisation,  no  addition 
of  iodine  to  the  india-ubber  takes  place,  no  doubt  owing 

to   the     instability   of    such    an    addition     product   at    those 

temperatures.      It   appears    therefore    feasible    that  if    a 

mixture  of  a  small  percentage  °'  iodine  with  a  com- 
paratively large  percentage  of  sulphur  was  employed,  this 
small  quantity  of  sulphur  iodide  might  initiate  the 
vulcanisation,  the  iodide  being  set  free,  which  then  in  its 
turn  would  again  combine  with  the  free  sulphur  present 
and  so  on  until  the  vulcanisation  of  the  india-rubber  is 
completed. 

To  test  this  idea  .">  grms.  of  sulphur  iodide  were  intimately 
mixed  with  15  gnus,  of  ordinary  flowers  of  sulphur,  and 
8  grms.  of  this  mixture  were  between  mixing  rollers 
incorporated  into  92  grms.  of  pure  Para  rubber.  This 
mixture  was  again  rolled  into  a  sheet  and  vulcanised  at 
120  0.  side  by  side  with  a  mixture  of  8  grms.  of  sulphur 
and  92  grms.  of  india-rubber.  These  two  samples  were 
then  placed  in  a  vulcanising  press  at  115°  C.  At  this 
temperature  the  sample  containing  the  sulphur  iodide 
requited  two  hours  for  complete  vulcanisation,  the  sample 
containing  sulphur  only  required  nearly  three  hours.  Even 
then  there  was  a  very  noticeable  difference  between  the  two 
samples,  the  one  vulcanised  with  sulphur  iodide  being 
rather  better  in  point  of  elasticity  and  firmness.  The 
analysis  of  these  samples  gave  the  following  values  : — 


I. 


Cured  with 

Mixture  of 

San. IS  I, 

I  wo 
Hours). 


II. 


III. 


Cured  with   Cured  with 

f~x>«  .f,o»   frefS.  after 
freeb,  after        Three 

Two  Hours.      Hours. 


Per  Cent. 
5-13 

2-72 

0'33* 

1-13 

Per  Cent. 
6-11 

1-79 

Per  Cent. 
5"&4 

Sulphur 
Iodine 

2-17 

*  ■ 

•  Estimated  by  titration  of  the  alcoholic  extract  of  the  ground 
("crumbed  ")  sample,  with  standard  NajSjQj. 

Comment  on  these  figures  is  superfluous  and  there  can  be 
no  doubt  about  the  beneficial  action  of  the  small  quantity 
of  sulphur  iodide,  and  which  may  be  stated  to  consist  both 
in  a  saving  of  time,  as  well  as  in  a  better  vulcanised 
article. 

From  a  general  point  of  view  it  is  interesting  to  note  that 
simply  in  following  up  the  observations  made  in  the 
investigation  of  the  action  of  the  halogen  derivatives  of 
sulphur  upon  india-rubber,  which  constitutes  what  is  usually- 
called  the  "  cold  cure  "  process  of  vulcanising,  the  above 
experiments  led  quite  unintentionally  into  the  midst  of  what 
is  described  as  the  "  dry  heat  cure  "  process  of  vulcanising. 
This  is  interesting  as  it  seems  to  show  that  the  generally 
supposed  fundamental  difference  between  these  two  processes 
does  in  fact  not  exist.  In  the  one  process  as  much  as  in 
the  other  the  vulcanising  action  is  a  specific  function  of  the 
sulphur,  but  while  in  the  "  cold  cure  "  process  the  reactive 
energy  of  the  sulphur  is  induced  by  chemical  means,  we 
produce  it  in  the  "  dry  heat  cure  "  process  by  the  disaggre- 
gating action  of  heat  upon  the  complex  molecules  of 
sulphur.  Sulphur  iodide  stands  on  the  border  line  between 
the  compounds  vulcanising  by  chemical  and  those  vulca- 
nising by  physical  inducement.  But  this  border  line  is  not 
a  separating  line.  The  two  vulcanising  processes  are  firmly 
linked  together  by  the  above  described  behaviour  of  sulphur 
iodide  against  india-rubber.  In  the  next  paper,  which  is  to 
conclude  this  series,  I  shall  be  able  to  show  how  the 
removal  of  this  assumed  difference  betweer  the  two  classes 


of  vulcanising  processes  enables  us  to  arrive  at  an  expla- 
nation of  the  still  rather  mysterious  "  dry  heat  "  vulcanising 
processes  in  which  besides  free  sulphur  a  number  of 
compounds  of  various  description  is  used,  the  practical 
value  of  which  is  a  matter  of  common  knowledge,  but  the 
chemical  action  of  which  was  never  yet  understood. 

The  above  discussed  action  of  sulphur  iodide  suggests 
-  tme relation  between  it  and  another  vulcanising  compound 
patented  some  years  ago  by  Mr.  Fawsitt.  This  new 
vulcaniser  has  sometimes  been  stated  to  be  antimony  iodide, 
but  this  substance  lias  no  vulcanising  action  whatever 
without  sulphur,  and  this  fact  renders  the  existence  of  a 
relation  as  suggested  even  more  likely.  Fawsitt's  vul- 
caniser is  a  mixture  of  about  20  percent,  of  crude  antimony 
iodide  with  about  80  per  cent,  of  sulphur,  the  latter 
containing  a  few  per  cent,  of  aniline.  The  purpose  of  the 
last  named  substance  in  this  mixture  I  am  not  able  to 
explain  yet,  but  Mr.  Fawsitt  asserts  its  usefulness.  But 
the  action  of  the  antimony  iodide  is  a  very  simple  one,  and 
in  conclusion  I  will  shortly  explain  it. 

Schneiderf  observed  that  antimony  trisulphide  reacts  with 
molten  antimony  iodide  to  form  a  sulphiodide,  SbSI.  In 
treating  this  compound  with  excess  of  sulphur  at  115"  C. 
antimony  trisulphide  and  sulphur  iodide  form,  and  this 
latter  then  acts,  of  course,  exactly  as  we  have  seen  before. 
This  is  the  very  simple  explanation  of  the  action  of  this 
Milcaniser.  It  is  again  a  striking  illustration  of  the 
artificiality  of  the  chemical  distinction  drawn  between  the 
cold  and  hot  vulcanising  processes. 


Discussion. 

Mr.  Terky  said  that  the  paper,  though  very  interesting 
as  a  contribution  to  the  chemistry  of  india-rubber,  could 
not  be  said  to  appeal  so  strongly  to  their  Society  as 
Dr.  Weber's  former  paper,  which  dealt  with  chloride  of 
sulphur.  The  latter  was  an  article  in  regular  use,  while  the 
advantages  of  bromine  and  iodine,  or  their  compounds,  had 
not  yet,  he  thought,  been  sufficiently  demonstrated  to  the 
manufacturer.  He  was  not  aware  that  Mr.  Fawsitt  had 
ever  explained  the  rationale  of  the  process  associated  with 
his  name,  but  from  what  they  had  heard  that  night,  it  would 
appear  that,  even  if  the  iodine  had  no  great  intrinsic  value, 
yet  its  presence  permitted  the  vulcanising  action  in  the  dry- 
heat  cure  to  go  on  at  a  lower  temperature  than  in  the  case  of 
sulphur  alone,  and,  of  course,  the  lower  the  temperature  at 
which  this  process  went  on,  the  better,  both  for  the  rubber 
and  the  cloth.  He  could  not  agree  with  Dr.  Weber's  pre- 
ference for  carbon  bisulphide  over  hydrocarbons  in  the 
cold-cure  process.  He  thought  he  had  said  before  (but  he 
would  repeal),  that  the  latter  could  be  safely  used  for  this 
purpose  both  with  great  advantage  to  the  health  of  the 
workpeople  and  with  freedom  from  fires.  If,  however, 
Dr.  Weber  only  intended  his  remarks  to  apply  to  benzoline, 
a  liquid  he  specially  mentioned,  in  that  case  he  would  agree 
with  him.  He  did  not  quite  follow  Dr.  Weber's  remarks 
as  to  physical  versus  chemical  vulcanising  processes,  as  he 
thought  the  gist  of  his  paper  was  to  overthrow  the  old 
physical  theory,  and  to  show  that  all  vulcanising  processes 
were  strictly  on  chemical  lines. 

Dr.  Weber,  in  reply,  said  he  had  had  some  doubt  in  his 
own  mind  as  to  whether  a  paper  like  the  one  rea  i  was  a 
suitable  paper  to  be  brought  before  a  society  like  this,  and 
whether  a  purely  scientific  journal  was  not  a  better  medium 
for  its  publication.  But  he  asked  them  to  take  into  account 
the  very  great  difficulties  which,  at  the  outset,  every  investi- 
gator met  in  inquiring  into  the  rationale  of  the  chemical 
processes  employed  in  the  manufacture  of  india-rubber 
articles,  difficulties  which  were  essentially  added  to  by  the 
fact  that  the  chemistry  of  india-rubber,  as  a  whole,  was,  up 
to  this  day,  almost  entirely  terra  incognita,  as  reference  to 
the  latest  editions  of  Watts'  and  Thorpe's  dictionaries  would 
readily  show.  For  this  reason  points  of  no  immediate 
practical  bearing  had  often  to  be  gone  into  before  questions 
of  direct  practical  interest  could  be  satisfactorily  investi- 
gated.    But  it  would  be   found  in  the  long  run  that  the 


+  ro?g.  Ann.  110, 1  and  7. 
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progress  of  india-rubber  manufacture  was  no  less  served  by 
the  scientific  elucidation  of  the  properties  of  india-rubber 
from  the  purely  chemical  poiut  of  view,  than  by  actual 
working  formula;.  Mr.  Terry  seemed  to  have  misunderstood 
the  meaning  in  which  he  (Dr.  Weber)  used  tbe  terms 
"chemical"  and  "physical"  in  regard  to  vulcanisation. 
He  (Dr.  Weber)  did  not  speak  of  chemical  and  physical 
vulcanisation,  but  of  chemical  and  physical  inducement 
towards  vulcanisation.  If  we  tried  to  vulcanise  with 
sulphur,  we  had  evidently  to  overcome  some  resistance  or 
inertia;  before  the  sulphur  would  unite  with  the  rubber. 
That  resistance  he  considered  to  be  the  resistance  of  the 
very  complex  sulphur  molecules  to  a  disintegration  into 
smaller  molecules.  But  until  a  certain  degree  of  disaggre- 
gation had  been  attained,  the  reaction  or  vulcanising  energy 
of  sulphur  was  evidently  very  low,  or  even  nil.  This  dis- 
aggregation was  produced  by  heat  in  the  dry-vulcanising 
process,  so  that  in  this  process  vulcanisation  could  be  said 
to  be  induced  by  physical  means,  although  by  itself  it  was 
a  chemical  reaction.  On  the  other  hand,  in  vulcanising 
with  chloride  of  sulphur,  that  disaggregation  of  the  complex 
sulphur  molecule,  which  was  at  least  S8,  into  S.j,  was 
obtained  by  chemical  means,  by  combining  sulphur  with 
chlorine,  to  form  S2C12.  Therefore,  in  the  cold-vulcanising 
process  he  spoke  of  vulcanisation  being  induced  by  chemical 
means.  He  had  no  doubt  in  his  mind  that  the  use  of 
Fawsitt's  vulcaniser,  or  of  iodide  of  sulphur,  offered  con- 
siderable practical  advantages,  as  vulcanisation  was  thereby 
effected  at  lower  temperatures  and  in  less  time.  The  high 
temperatures  which  had  to  be  employed  for  a  prolonged 
time  in  vulcanising  with  sulphur  by  the  old  processes,  were 
far  from  beneficial  to  the  india-rubber.  One  other  point  he 
wished  to  refer  to  regarding  the  use  of  light  benzoline  as  a 
solvent  for  chloride  of  sulphur  in  the  cold-vulcanising 
process.  His  objection  to  that  solvent  was  that  it  was  a 
mixture  of  hydrocarbons  boiling  from  about  22°  C.  to  about 
50°  or  CO'  C.  In  using  such  a  mixture  they  would  find  that 
as  they  went  on  working  the  light  parts  would  fly  off  first, 
and  then  would  follow  the  heavy-parts.  This  would  lead 
to  a  constantly  decreasing  rate  with  which  the  solvent 
volatilises  from  the  cured  surfaces,  and  it  also  would  mean 
that  the  heavier  the  residual  solvent  became,  the  more  of  the 
vulcanising  solution  would  be  distributed  over  a  unit  area  of 
the  fabric.  All  this  meant  that  by  using  light  benzolenr, 
uniformity  of  vulcanisation  was  a  practical  impossibility. 
Moreover,  the  substitution  of  benzolene  for  carbon  bisul- 
phide offered  scarcely  an  advantage  from  the  sanitary  point 
of  view,  as  the  inhalation  of  light  benzoline  had  a  most 
intoxicating  effect  upon  the  workmen  ;  indeed,  much  more 
so  than  carbon  bisulphide,  although  the  symptoms  accom- 
panying it  were  of  a  rather  milder  tye. 

Dr.  Weber  said  he  did  not  refer  to  benzoline  boiling 
upwards  of  50°C.  If  ordinary  benzoline  was  distilled  up  to 
50"  or  60*  C,  it  would  be  found  that  about  30  per  cent,  of 
the  distillate  boiled  at  from  18°  to  30  C. 

Mr.  Tbbbt  :  Then  do  you  consider  carbon  bisulphide 
preferable  to  benzoline. 

Dr.  Wnu.i:  :  As  a  matter  of  boiling-points,  I  certainly 
do,  but  from  the  hygienic  point  of  view,  I  hold  the  one  to 
be  as  bad  as  the  other. 

At  the  close  of  the  meeting,   Dr.  Weber  exhibited  the 
•ra  of  argon  and  nitroi.Mii. 
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Thursday,  April  2btk,  1895. 
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NOTE  OX  THE  ESTIMATION  OF  PHOSPHORUS 
IN  IRON  AND  IRON  ORES  CONTAINING 
TITANIUM. 

BY  J.  PATTINSON,  F.I.C.,  AND  II.  S.  PATTINSON,  PH.D.,  F.I.C. 

Blaie  has  pointed  out  that  when  an  iron  ore  or  iron 
containing  phosphorus  and  titanium  is  digested  with  hydro- 
chloric acid,  a  phospho-titanate  of  iron  is  formed  which  is 
insoluble  in  the  acid,  and  consequently  remains  with  the 
silica  after  evaporating  the  solution  to  dryness  and  re- 
dissolving  in  hydrochloric  acid.  In  estimating  the  phos- 
phorus in  such  kinds  of  iron  or  ore,  it  is  therefore  necessary 
to  extract  the  phosphorus  from  the  insoluble  siliceous 
residue.  This  may  be  done  by  first  expelling  the  silica  by 
digestion  with  hydrofluoric  acid,  and  then  fusing  the  residue 
with  sodium  carbonate,  and  extracting  the  fused  mass  with 
water.  The  titanium  remains  insoluble  in  water  as  acid 
sodium  titanate,  and  the  phosphorus  goes  into  solution  as 
sodium  phosphate. 

The  whole  of  the  phosphorus  and  titanium,  however,  do 
not  remain  with  the  siliceous  matter  insoluble  in  hydro- 
chloric acid,  but  only  a  portion  of  the  total  amounts  present, 
the  remainder  passing  into  solution  together  with  the  other 
soluble  constituents  of  the  iron  or  ore ;  but  we  are  not 
aware  that  it  has  as  yet  been  noted  that  titanic  acid,  in 
solution  with  phosphoric  acid,  very  materially  interferes  with 
the  precipitation  of  phosphoric  acid  as  ammonium  phospho- 
molydate.  Such,  however,  is  the  case,  and  to  such  an 
extent  that,  in  highly  titaniferous  ores,  only  a  mere  trace  of 
ammonium  phosphomolybdate  precipitate  may  be  formed 
even  when  a  considerable  amount  of  phosphorous  is  actually 
present  in  the  ore. 

The  following  experiments  which  we  have  made  with  known 
quantities  of  titanic  acid  and  phosphoric  acid  show  very 
clearly  tin'  effect  of  titanic  acid  iii  solution  in  preventing 
the  precipitation  of  ammonium  phosphomolybdate.  A 
solution  of  titanic  acid  of  known  strength  was  made  by 
fusing  a  definite  amount  of  titanic  acid  with  sodium  car- 
bonate, dissolving  the  sodium  titanate  formed  in  hot  dilute 
hydrochloric  acid,  a/id  making  up  to  a  definite  volume 
with  distilled  water.  Measured  quantities  of  this  solution 
were  then  mixed  with  measured  quantities  of  a  solution 
of  di-sodium  phosphate  of  known  strength,  and  after 
adding  ferric    chloride  in  excess  of    tilt;  amount   required 

to  combine  with  the  phosphoric  acid  as  ferric  phosphate) 

we  threw  down  the  mixed  precipitate  of  ferric  hydrate, 
ferric  phosphate,  and  tilanie  acid  with  calcium  carbonate  or 

with  ammonia.  The  precipitate,  alter  alight  washing,  was 
dissolved  on   the   tiller   in   hot   dilute   nitric  acid,   and  the 
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phosphoric  acid  precipitated  bj  ammonium  molybdate. 
'J'lic  rolome  and  the  temperature  of  the  liquid  !lt  which 
the  precipitation  was  made  «as  varied.  In  one  series  of 
ezperimenti  the  volume  of  liquid  was  about  7<)  c.c,  and  in 
another  series  from  10  to  50  cc  En  some  cases  the  tempe- 
rature was  85  ('..and  in  others  the  liquid  was  brought  to 
the  boiling  poinl  before  the  ammonium  molybdate  solution 
ires  added.  In  the  following  table  we  have  stated  the 
quantities  of  phosphoric  acid  taken  in  terms  of  the  cor- 
responding  weights  of  ammonium-phosphomolybdate,  and 
we  have  given  the  freights  of  ammonium  phosphomolybdate 
precipitates  found  after  drying  at  100°  C. :— ■ 


Volume  of 
Liquid. 

Tempera- 
ture of 
Liquid. 

Weight  of 

am-pbos- 

molybdate 

equh  alent  to 
Phosphoric 

Acid  taken. 

Weight  of 

Titanic 

Acid  in 

Solution. 

Weight  of  Molyb- 
date precipitate 
formed. 

About  70  c.c. 

85°  C. 

Grm. 
0-122 

Grm. 

o-iii 

No  precipitate. 

V 

9> 

>y 

0-01G 

Trace. 

» 

)» 

n 

o-oos 

0'071  grin. 

About  10  c.c. 

» 

0-1K' 

o-oio 

0'IOS      „ 

i» 

>» 

ii 

0-008 

o-iis     „ 

About  70  c.c. 

Boiling 

point  about 
107  ■ 

0-122 

o-oic 

0*008 

0-088     „ 
0-110      „ 

About  40  c.c. 

>» 

o-iio 

0-01G 

0-118      „ 

f. 

»» 

M 

0-008 

0-122      „ 

It  -will  be  seen  that  in  every  case  there  was  a  very 
appreciable  deficiency  in  the  weight  of  precipitate  found 
even  when  only  0-008  grin,  of  titanic  acid  was  present  in 
the  solution,  and  that  from  a  volume  of  about  70  c.c.  of 
solution,  at  a  temperature  of  85°  C.  only  a  trace  of 
molybdate  precipitate  was  formed  when  0*016  grm.  of 
titanic  acid  was  present.  It  will  be  also  seen  that  rather 
more  precipitate  forms  when  the  liquid  is  more  concen- 
trated and  the  precipitation  made  at  the  boiling  point. 
Under  these  last  conditions  it  is  however  often  very 
difficult  to  obtain  the  precipitate  free  from  intermixture 
with  molybdic  acid,  especially  if  the  quantity  of  iron  in  the 
solution  is  small.  The  presence  of  about  1  grm.  of  iron  as 
ferric  nitrate  will,  in  most  cases,  prevent  the  separation  of 
molj'bdic  acid,  but  it  is  nevertheless  much  safer  to 
precipitate  ammonium  phospho-molybdate  at  a  temperature 
not  exceeding  85°  C. 

It  is  evident,  from  these  results,  that  in  estimating  the 
phosphorus  in  iron  and  iron  ores  containing  titanium  it  is 
not  only  necessary  to  eliminate  the  titanium  from  the 
portion  insoluble  in  hydrochloric  acid,  but  also  from  the 
portion  soluble  in  this  acid.  This  may  be  done  by  a 
method  which  is  often  employed  when  titanium  is  also  to 
be  determined,  viz.,  by  reducing  the  solution  of  iron  to  the 
ferrous  state  and  then  separating  the  phosphorus  from  the 
bulk  of  the  iron  by  precipitation  as  ferric  phosphate,  with 
which  all  the  titanium  in  solution  also  comes  down,  and 
then  fusing  this  precipitate  with  sodium  carbonate.  Iu 
order  to  completely  decompose  the  ferric  phosphate,  the 
residue,  after  extracting  the  first  fusion  with  water,  has  to 
be  again  fused,  and  sometimes  even  a  third  fusion  is 
necessary.  Mr.  J.  E.  Stead  of  Middlesbro',  to  whom  we 
had  pointed  out  the  effect  of  titanic  acid  in  solution,  and 
who  has  confirmed  the  results  we  have  arrived  at  has  told 
us  of  a  very  useful  modification  of  this  tedious  process 
which  he  has  devised,  and  which  he  gives  us  permission  to 
communicate  in  this  note.  After  reducing  the  iron  in  the 
solution  of  the  ore  or  metal  to  the  ferrous  state,  he  adds 
enough  alum  to  combine  with  all  the  phosphoric  acid,  and 
then  he  precipitates  aluminium  phosphate  instead  of  ferric 
phosphate.  The  advantage  of  this  is  that  aluminium 
phosphate    readily  dissolves    in  fused    sodium   carbonate 


and  the   fused   mass  is  completely   soluble   in   water.       If 
titanic  acid  be  present,  all  the  alumina  and  phosphoric  acid 
pas-  into  solution    in    water,   whilst  insoluble  acid   sodium 
titanate  remains.     As  a  rule  one  fusion  suffices  to  separate 
all  the  phosphoric  acid  from  the  titanic  acid. 
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DETERMINATION   OF   ARSENIC  IN   IRON   ORES 
AM)  IN  STEEL  AND  RIG-IRON. 

J'.Y    ,7.    K.    BTBAD. 

Oi  all  the  methods  for  separating  arsenic  from  iron 
solutions,  the  process  of  distilling  with  hydrochloric  acid 
and  ferrous  chloride  takes  the  first  position. 

It  has  been  the  general  practice  I  believe  to  precipitate 
the  arsenic  as  sulphide  with  hydric  sulphide  from  the 
distillate  and  either  weigh  the  pure  sulphide  after  drying 
at  212°  F.,  or  to  oxidise  it  with  bromine  and  hydrochloric 
acid  and  then  precipitate  the  arsenic  acid  with  ammonia 
and  magnesia  solution  and  weigh  the  precipitate  produced. 
This  process,  although  accurate  if  carefully  done,  is  rather 
tedious,  and  takes  at  least  24  hours  to  complete. 

After  many  trials  and  experiments  I  have  found  that 
if  the  distillation  is  conducted  in  a  special  manner  the 
whole  of  the  arsenic  may  be  obtained  in  the  distillate 
unaccompanied  with  any  trace  of  chloride  of  iron,  and 
that  if  the  hydrochloric  acid  is  nearly  neutralised  with 
ammonia,  and  finally  completely  neutralised  with  acid 
carbonate  of  soda,  the  arsenic  can  be  determined  volu- 
metrically  with  a  standard  solution  of  iodine,  using  starch 
solution  as  an  indicator. 

The  process  of  distillation  with  ferrous  chloride  and 
titration  of  the  distillate  with  iodine  solution  was,  1  believe, 
first  proposed  by  Emil  Fischer,  but  as  the  description  of 
the  method  given  in  Crookes'  Select  Methods  of  Chemical 
Analysis  contained  only  the  general  principles  on  which  it 
was  worked,  I  found  it  necessary  to  work  out  the  details 
in  my  own  laboratory,  and  I  think  when  the  elaborated 
method  has  been  thoroughly  explained,  it  will  be  admitted 
that  a  more  simple  and  accurate  device  for  the  determination 
of  small  quantities  of  arsenic  it  will  be  impossible  to 
conceive. 

Standard  Solutions. 

Arsenious  Oxide. 

To  prepare  this  solution,  weigh  off  0*66  grm.  (0-5  grin, 
metallic  arsenic)  of  pure  arsenious  acid  in  fine  powder, 
and  place  it  in  a  flask  and  add  1  grm.  of  acid  carbonate 
of  soda  and  200  c.c.  boiling  distilled  water,  and  boil  the 
liquid  till  all  the  arsenious  oxide  has  dissolved.  Cool  and 
add  2  grms.  more  of  the  carbonate,  and  dilute  to  1  litre. 

1,000  c.c.  =  0*5  grm.  arsenic. 
1  c.c.  =  0-0005 

Iodine  Solutioii. 

Dissolve  1  "693  grm.  pure  iodine  in  5  grms.  of  potassium 
iodide  and  dilute  the  solution  to  1  litre  and  standardise  it 
by  titrating  20  c.c.  of  the  arsenious  solution.  If  the  iodine 
has  been  pure  20  c.c.  of  the  solution  should  be  required  to 
just  produce  a  permanent  blue  coloration  of  iodide  of  starch. 

1,000  c.c.  of  this  solution  =  0'5  ^rm.  arsenic. 
1  c.c.  „  =  O'OOOo        „ 

These  solutions  keep  fairly  well  without  alteration  for 
several  mouths.  It  is  advisable,  however,  to  periodically 
ascertain  the  value  of  the  iodine  by  titrating  20  or  30  c.c. 
of  the  arsenic  solution. 

Starch  Solution. 

This  is  prepared  by  thoroughly  well  boiling  1  grm.  of  potato 
starch  with  half  a  litre  of  water,  and  after  cooling  the 
solution,  the  clear  liquid  is  decanted  off  and  the  sediment 
rejected. 
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In  Steel. 

From  1  to  30  grins,  of  the  steel  in  drillings  are  introduced 
into  a  32-oz.  flask,  and  a  sufficient  quantity  of  equal  parts 
of  strong  hydrochloric  acid  and  water  is  added  to  dissolve 
it.  Into  the  month  of  the  flask  an  india-rubber  cork 
carrying  a  safety-tube  and  a  tube  to  convey  the  gas  evolved 
into  a  Winkler's  gas  absorption  tube  containing  a  strong 
saturated  solution  of  bromine  in  water,  or  a  solution  of 
sulphate  of  silver  as  recommended  by  Dr.  Clark  of 
Glasgow. 

This  tube  is  filled  to  one-third  of  its  length  with  the 
solution,  and  about  *  c.c.  of  free  bromine  (which  1  prefer 
instead  of  silver  sulphate)  is  run  in  to  replace  the  bromine 
which  is  consumed  or  carried  out  with  the  passing  gas. 

The  contents  of  the  flask  are  now  gently  heated  to  such 
a  degree  that,  a  steady  but  not  rapid  current  of  gas  passes 
through  the  bromine  solution. 

In  about  one  hour  the  whole  of  the  steel  will  be  dissolved, 
and  when  no  more  evolution  of  hydrogen  can  be  observed 
the  liquid  in  the  flask  is  well  boiled  so  as  to  completely 
drive  all  the  gas  into  and  through  the  bromine  solution. 
It  is  advisable  to  connect  the  outlet  of  the  AVinkler  tube,  a 
smaller  tube,  containing  potash  selution,  to  absorb  the 
bromine  which  otherwise  would  pass  into  the  laboratory. 

The  absorption  tube  is  now  disconnected,  and  the  bromine 
solution  containing  that  part  of  the  arsenic  which  has 
passed  oS  as  Asff3  is  rinsed  out  together  with  the  contents 
of  the  potash  tube  into  a  100  c.c.  beaker,  acidulated  with 
hydrochloric  acid,  and  the  excess  of  bromine  is  gently 
boiled  off,  and  the  clear  colourless  solution  is  poured  into  the 
flask  containing  the  steel  solution. 

If  silver  sulphate  is  used  instead  of  bromine  the  solution 
is  treated  with  hydrochloric  acid  to  separate  the  silver,  and 
the  liquid  is  filtered  directly  into  the  flask  containing  the 
iron  solution. 

If  there  are  not  many  samples  to  test,  it  is  advisable  to 
place  the  whole  of  this  solution  into  a  retort  and  to  distill 
nearly  to  dryness,  then  to  add  20  c.c.  hydrochloric  acid,  and 
proceed  exactly  as  described  below.  If  there  are  many 
-amples  it  is  more  rapid  to  separate  as  sulphide,  and  for  this 
purpose  about  half  a  grm.  of  zinc  sulphide  is  now  dropped 
into  the  iron  solution,  and  the  contents  are  violently  shaken 
for  about  three  minutes,  by  which  time  the  whole  of  the 
arsenic  will  be  in  the  insoluble  state,  partly  as  sulphide  and 
partly  as  a  black  precipitate  consisting  of  free  arsenic  and 
ar-enide  of  iron. 

It  has  been  found  that  violent  agitation  for  a  few  minutes 
is  quite  as  efficaceous  in  effecting  the  complete  separa- 
tion of  arsenic  sulphide  as  by  the  older  methods  of  passinc; 
a  current  of  carbonic  acid  through  the  solution  to  remove 
the  excess  of  hydric  sulphide,  or  by  allowing  it  to  stand 
10  or  20  hours  to  settle  out. 

The  insoluble  precipitate  is  now  rapidly  filtered  through 
a  smooth  filter  paper  and  the  fla-k  is  rinsed  with  cold 
di-tilled  water. 

The  precipitate  does  not  usually  adhere  to  the  filter,  and 
in  such  cases  the  paper  i-  spread  out  flat  upon  a  porcelain 
slab  and  the  arsenic  compounds  ar  •  rinsed  off  with  a  fine 
jet  of  hot  water  into  a  small  beaker.  The  precipitate  is 
BOH  d  in  bromine  water  and  a  drop  or  two  of  hydro- 

chloric acid.  If  the  precipitate  ihonld  happen  to  stick 
pernaceously  to  the  filter  it  is  dissolved  off  with  bromine 
wat»:r  to  remove  all  traces  of  arsenic. 

If  the  filter  is  smooth  and  the  precipitate  coagulated  into 
small  masses  a-  it  almost  invariably  is,  it  never  adheres  to 
the  paper,  and  is  readily  wash)  d  off. 

The  bromine  solution  now  containing  all  the  arsenic  is 

gently  boiled    to   expel  the    bromine,  and    it   i-,   then    poured 

i  ottace  retort,  and  is  distilled  with  ferrou*  chloride 
and  hydrochloric  acid. 

spparato  of  an   ordinary   lAtblg*a 

condenser,  hut  the  ,,  •  .  lts  tabular*  bent  to  an  an 

of  about.  150*,  and  thl  .-hid  to  the  condenser  by  an 

india-rubber  connection. 

'I  he  object  of  bending  the  tube  of  the  retort  i-  to  enable 
it  to  be   [.laced  at  inch  an  .    that  the  greater  part  of 

the  tobnlnre  when  in  position  may  incline  in  the  direction 
Of  the   bulb  of  tb  leaving   in    this   way   an  extended 


space  where  any  chloride  of  iron  which  is  always  mechani- 
cally carried  off  with  the  acid  vapours,  may  condense  and 
run  back.  By  gently  distilling  by  this  device  the  distillate 
will  never  contain  more  than  the  very  slightest  trace  of 
iron. 

The  solution  containing  the  arsenic  having  been  run  into, 
the  retort,  the  beaker  is  washed  out,  and  the  washings  are 
also  poured  in.  If  the  solntion  is  much  above  30  c.c.  in 
bulk  it  is  advisable  to  add  a  strong  solution  of  ferrous 
chloride  containing  about  half  a  grin,  of  iron  in  the  ferrous 
state,  and  for  this  purpose  nothing  answers  so  well  as  a 
portion  of  the  steel  solution  remaining  after  separating  the 
arsenic,  which  is  first  well  boiled  to  free  it  from  hydric 
sulphide,  and  should  contain  about  10  per  cent,  of  soluble 
iron  as  ferrous  chloride.  5  c.c.  of  this  solution  will  contain 
the  necessary  amount  of  iron  to  add  to  the  retort.  After 
adding  the  chloride  it  is  best  to  boil  down  the  solution  to 
about  20  c.c.  before  adding  any  hydrochloric  acid,  taking 
care,  of  course,  to  collect  what  liquid  distils  over.  When 
the  necessary  concentration  has  been  effected,  20  c.c.  strong 
hydrochloric  acid  is  run  in,  and  the  distillation  is  continued 
till  all  excepting  about  10  c.c.  has  passed  over.  A  further 
quantity  of  20  c.c.  mixed  with  5  c.c.  of  water  is  run  in,  and 
this  is  all  distilled  over.  At  this  point,  as  a  rule,  all  the 
arsenicwill  have  passed  into  the  distillate,  but  it  is  advisable  to 
make  quite  certain,  and  to  add  a  third  portion  of  hydrochloric 
acid  and  water  and  to  distil  it  over. 

If  the  distillation  has  not  been  forced,  the  distillate  will 
be  quite  colourless. 

The  arsenic  in  the  distillate  will  exist  as  arsenious 
chloride  accompanied  with  a  large  excess  of  hydrochloric 
acid. 

A  drop  of  litmus  is  put  into  this  solution,  and  strong 
ammonia  liquor  is  run  in  till  an  alkaline  reaction  is  iudicated. 
It  is  now  made  slightly  acid  with  a  few  drops  of  hydrochloric 
acid,  and  a  slight  excess  of  solid  acid  carbonate  of  soda  is 
dropped  in.  The  contents  of  the  flask  are  now  cooled  by  a 
stream  of  water  from  the  tap,  and,  after  adding  a  perfectly 
clear  solution  of  soluble  starch,  the  standard  iodine  is  run 
in  from  a  burette  till  a  deep  permanent  blue  coloration  is 
produced. 

If  the  steel  or  iron  contains  much  arsenic,  a  smaller 
quantity,  say  1  or  2  grins,  may  be  dissolved  in  nitric  acid 
of  1  -20  sp.  gr.,  and  the  solution  be  evaporated  to  dryness, 
the  residue  being  dissolved  in  hydrochloric  acid  and  the 
solution  be  transferred  to  the  retor"  and  be  distilled  directly 
with  ferrous  chloride  and  hydrochloric  acid,  care  being 
taken  that  the  distillation  is  not  forced  or  some  of  the  iron 
solution  will  pass  over  into  the  distillate. 

Pig-Iron. 

In  testing  pig-irons  they  may  be  dissolved  in  nitric-acid 
and  evaporated  to  dryness,  or  be  treated  in  a  flask  with 
hydrochloric  acid,  exactly  in  the  manner  described  above, 
but  it  is  advisable  to  distill  the  whole  of  the  ferrous  solu- 
tion and  not  separate  the  arsenic  as  sulphide. 

Iron  Ores. 
In   testing  ores   it   is  only    necessary    to    place    the    ore 
directly  into  the  retort  and  dirtil  at  once  with  hydrochloric 

acid  and  ferrous  chloride,  taking  care  to  place  a  few  pieces 
of  fire-brick  also  in  the  vessel  to  avoid  the  "  jumping  "  of 
the  liquid. 

[f  the  ore  contains  mudi  peroxide  of  manganese  it  is 
advisable  to  dissolve  it  in  B  Separate  vessel  to  liberate  and 
expel  the  chlorine,  and  then  to  transfer  it  into  the  retort. 

The  time  taken  to  test  iron  or  steel  need  not  exceed  2  hrs. 
and  for  iron  or  other  ores  not  much  more  than  half 
an  hour. 

It    is    qUite    possible   to   accurately  determine    as   small   a 

ntitj  a-  0*002  per  cent,  arsenic  b\  (his  method. 

When    dissolving    Steels    in    dilute    hydrochloric    acid,    i! 

there  is  no  rust  on  the  -ample  or  ferric  chloride'  present  ill 

the  I  ydroi-loric  acid,  and  the  presence  of  air  is  carefully 
avoided,  as  a  rule  onl\   ahout  one-tenth  of  the    total    arsenic 

present  passes  oil  with  the 

When  solution  is  effected  entirely  in  the  cold,  a  very 
much    les>    quantity    is   evolved,    and    a    very  slight    amount 
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-  into  the  solution.  \-  an  example  an  alloy  containing 
I*  125  per  cent  arsenic  dissolved  in  dilute  hydrochloric 
aoid  in  the  eold  gave  the  following  results  •, — 

Per  Cent. 

Evolved  as  gas 0*085 

r  and  in  the  solution 0*1!5 

Remaining  insoluble  as  a  dense  black  residue    :!■'.";."> 

4-1-25 

The  volumetric  method  described  bj  Mr.  E.  Flatten  at  a 
meeting  of  the  London  Section  of  the  Society,  April  1G, 
1891,  gives  equally  accurate  results  with  the  above. 

This  method  depends  on  the  fact  that  sulphide  of  arsenic 
on  hemg  boiled  for  a  sufficient  length  of  time  with  pure 
water,  decomposes  into  sulphuretted  hydrogen,  which  passes 
off,  and  arsenious  oxide,  and  the  solution  after  complete 
decomposition  has  been  effected  is  then  titrated  with  the 
iodine  solution. 

A  large  number  of  samples  of  steel  tested  independently 
by  two  different  manipulators,  myself  in  Middlesbrough  and 
Mr.  Harbord  in  London,  one  using  the  Eruil  Fischer,  and  the 
other  l'latten's  method,  gave  results  confirming  each  other 
most  exactly. 

The  only  objection  to  the  Flatten  method  is  that  the 
time  raquired  to  completely  decompose  the  sulphide  of  arsenic 
sometimes  amounts  to  (>  or  8  hours. 
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NOTE    ON    VARIATIONS    IN    DETERMINATIONS 
OF  OIL  IN  LINSEED  CAKE. 

BY   JOHN   M.    C.    PATON,    MEMB.    INST.    MECH.    EXG. 

In  the  ordinaiy  course  of  his  business  it  occasionally 
becomes  necessary  for  the  mechanical  engineer  to  refer  to 
the  analytical  chemist  for  information  as  to  the  exact  con- 
stituents of  some  of  the  materials  employed  in  the  manu- 
facture of  ordinary  machinery,  and  also  of  some  of  the 
products  of  that  machinery.  It  may  sometimes  be  of 
importance  to  know  the  full  analysis  of  a  sample,  while  for 
other  purposes  it  is  sufficient  to  ascertain  the  percentage  of 


some  one  element  or  component  only.  A  full  analysis  may 
give  the  proportions  of  souk;  ;eight  or  ten  ingredient-  in 
figures  running  into  three  or  four  places  of  decimals,  the 
whole  adding  up  to  exactly  100.  and  not  the  one  thousandth 
of  1  per  cent,  more  or  less.  Whether  the  amount  of  only 
one  compound  is  asked  for  or  a  full  analysis  is  given,  the 
figures  are  usually  accepted  as  beyond  question,  a  result  no 
doubt  flattering  to  the  chemist.  Occasionally,  however, 
one's  confidence  in  the  absolute  accuracy  of  such  anal]  — 
receives  a  somewhat  rude  shock,  and  the  present  note  is 
intended  to  show  what  very  serious  discrepancies  may 
sometimes  arise  between  the  returns  of  different  observers. 

Some  months  ago  the  writer's  firm  were  called  upon  to 
design  and  construct  a  set  of  seed  crushing  and  oil  extract- 
ing apparatus  on  a  scale  much  smaller  than  usual.  The 
plant  was  destined  for  a  place  where  the  oil  was  valuable, 
but  the  cake,  or  residue,  was  practically  a  waste  product. 
Very  small  sets  of  this  class  of  machinery  usually  extract 
less  oil  than  is  the  case  when  large  plants  are  employed, 
and  the  main  object  in  the  present  case  was  to  so  propor- 
tion the  crushing  and  expressing  power  as  to  put  the  same 
pressure  per  square  inch  on  the  crushed  meal  as  is  put  on 
in  large  mills,  and  so  ensure  the  same  degree  of  extraction 
of  oil  and  dryness  of  cake. 

The  general  appearance  of  a  small  plant  of  this  character 
is  indicated  in  these  photographs,  which  were  taken  in  the 
workshop.  It  will  be  seen  the  whole  set  of  machinery  is 
mounted  on  one  foundation  plate,  and  a  belt  on  the  main 
pulley  supplies  the  driving  power  for  the  whole.  The  seed 
is  placed  in  a  feed  hopper  and  gradually  fed  into  the 
crushing  rolls.  These  rolls  are  placed  one  directly  over 
the  other  and  the  seed  is  guided  so  as  to  pass  alternately 
between  them.  As  the  upper  rolls  rest  on  the  lower  ones 
the  crushing  is  heavier  at  each  succeeding  nip  or  passage. 
The  seed  falls  from  the  rolls  in  the  form  of  meal,  with  the 
husk  broken  up  and  the  oil  cells  bruised  and  broken  open. 
This  meal  is  placed  in  the  steam-heated  kettle  which  is 
fitted  with  a  mechanical  stirrer,  and  also  with  a  valve  to 
admit  steam  amoDg  the  'meal.  This  heating  and  steaming 
renders  the  oil  in  the  cells  more  fluid  than  it  is  when  cold. 
The  hot  meal  is  measured  out  from  a  slide  in  the  kettle 
bottom,  each  measurefull  being  placed  under  the  hand-press 
where  the  pile  is  reduced  in  thickness  sufficiently  to  let  it 
pass  in  between  the  horizontal  plates  of  the  hydraulic  press. 
So  soon  as  the  press  is  full,  the  pump  is  set  to  work,  and 
the  oil  pressed  out.  The  press  is  then  opened,  the  cake 
removed,  and  fresh  meal  takes  its  place.  The  round 
operation  is  performed  in  20  minutes,  or  three  times  per 
hour. 

This  plant  was  set  to  work  and  fully  tested  in  the  work- 
shops. The  hydraulic  pressure  was  about  3,500  lbs.  per 
square  inch,  putting  a  total  of  135,000  lbs.  on  the  ram,  or 
approximately  2,000  lbs.  per  square  inch  on  the  cake. 

Although  the  plant  was  not  ordered  for  crushing  linseed 
yet  that  material  was  considered  most  satisfactory  for  test 
purposes,  and  was  of  course  easy  to  obtain. 

A  sufficient  quantity  of  linseed  was  sent  in  from  the 
warehouse  of  a  firm  afseed  crushers.  It  was  not  specially 
selected,  but  simply  taken  from  the  bulk  at  that  time  pass- 
ing through  in  the  ordinary  w-ay  of  business.  The  plant 
was  set  to  work  and  kept  going  for  several  days,  with  results 
which  were  to  all  appearance  satisfactory.  It  was  expected 
the  cake  would  contain  substantially  less  than  10  per  cent, 
of  oil.  To  ascertain  the  exact  percentage,  samples  were 
sent  out  for  examination,  and  it  is  to  the  results  of  these 
analyses  I  wish  to  draw  attention.  The  only  question 
asked  of  the  analysts  was  the  percentage  of  oil  in  each 
sample. 

In  the  table  there  are  10  columns,  numbered  1  to  10,  and 
over  each  column  will  be  found  a  letter  indicating  which 
analyst  supplied  the  figures. 

The  first  column  gives  figures  which  resulted  from  an 
ordinary  observation.  The  same  analyst  afterwards  made 
another  investigation  with  the  result  given  in  column  2. 
After  a  suggestion  that  these  results  were  open  to  ques- 
tion, fresh  determinations  gave  column  3.  To  check  these 
figures,  duplicate  samples  were  sent  to  a  well-known  firm 
in   another  town,  who  reported  as   shown   in    column   4. 
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The  remark  that  mechanical  pressure  had  extracted  more 
oil  than  the  report  showed  the  seed  to  contain,  elicited 
the  fact,  that  owing  to  pressure  of  work  caused  by  illness 
of  members  of  their  own  staff,  the  samples  had  been  sent 
on  to  another  laboratory  for  examination,  with  the  result  as 
given.  The  firm  who  signed  and  sent  in  the  report  were  of 
course,  much  annoyed,  and,  to  put  the  result  beyond  ques- 
tion, they  made  two  separate  and  independent  examinations 
in  the  most  careful  manner,  see  columns  5  and  6. 


With  a  view  to  the  writing  of  this  note,  after  an  inter- 
val of  more  than  two  months,  another  piece  was  cut  off  the 
same  two  cakes  ;  each  of  these  pieces  was  cut  in  half,  and 
one  pair  of  samples  sent  on  to  Messrs.  C.,  without  special 
remark  or  reference  to  what  had  previously  been  done. 
The  other  halves  of  the  specimens  were  sent  also  without 
remark  to  Messrs.  I).,  a  firm  of  repute  in  a  town  over  150 
miles  from  Messrs.  C.  Messrs.  C.'s  report  is  given  in 
column  7,  and  Messrs.  D.'s  in  column  8. 


1. 

2. 

3. 

1. 

5.                6. 

7. 

8. 

9. 

10. 

Ai. 

As. 

A.,.             B.               C,.             C,.              Ca.             Dj. 

D2. 

D,. 

Linseed  cake.    3Ieal  from  4  rolls 

5-90 

7-0G 

185 

6'4 

30-2 

23-48 

24-64 

10-1            11-93 
10-8             11-5(3 

12-06 

v 

12-21 

12-00 
11-40 

10-36 
10-52 

•• 

12-30    !       12-08 

3 

12-13  mean. 
11-82          11-93 

12-22  mean. 
11-29    1      11-63 

17-92 

11  "87  mean. 
•  •                .  • 

34-6)          3f7S 

v.                                         J 

11-46 

mean. 

22-94 
fi"2S 

34-69 

22-52           22-48 
v                             / 

22*5 

" 

Now,  taking  the  whole  seed,  it  is  somewhat  surprising  to 
find  two  different  observers,  unknown  to  each  other,  report- 
ing the  oil  at  17  per  cent,  and  18  per  cent,  respectively. 
Had  there  been  nothing  further  done,  it  would  have  been 
fair  to  assume  one  observation  had  approximately  checked 
the  ether,  the  figures  would  have  been  accepted  as  correct ; 
and  it  would  have  been  thought  the  sample  of  seed  was 
abnormally  poor  in  oil,  and  of  exceedingly  low  value. 
Fortunately,  the  "  mechanical  analysis  "  by  pressure,  had 
proved  the  seed  to  contain  more  oil  than  was  reported, 
and  further  investigation  was  made,  with  the  results  shown 
in  the  table. 

The  meai,  being  simply  the  crushed  seed,  without  any 
extraction  of  oil,  ought  to  show  the  same  oil  as  the  seed, 
yet  a  careful  observer  reports  different  figures.  See 
column  2  and  line  3. 

The  mill  was  worked  for  a  time  with  the  seed  passing 
three  rolls  only,  instead  of  the  full  set  of  four,  all  other 
conditions  remaining  the  same.  The  natural  result  from  a 
less  perfect  bruising  of  the  seed  is  a  lower  extraction  of 
oil,  and  a  higher  percentage  of  oil  left  in  the  cake.  Line  1 
is  cake  made  with  foar  rolls,  and  line  2  gives  figures  from 
cake  made  of  meal  from  three  rolls  only.  The  figures  in 
columns  1,  3,  and  8,  show  more  oil  in  the  three  roll  cake 
which  was  just  what  was  expected.  In  the  other  columns, 
the  figures  show  an  exactly  opposite  result,  and  one  which 

-line  what  difficult  to  account  for.  The-  final  analyses  in 
columns  7  and  8,  show  in  one  ease  more  oil  in  the  cake 
from  the  three  roll  meal,  and  in  the  other  case  just  the 
Opposite.  It  is  curious  to  note  the  unexpected  result  of  less 
oil  in  the  three  roll  cake,  consistently  appears  in  each 
analysis  from   Mi  I    ,  ami    also   in   the    15  column,  the 

latter  passing  through  Messrs.  C.'s  office,  although  the 
work  of  other  observers,     Both  A  and  ]>  in  columns  1  and 

bow  the  I  roll  meal  to  COntian  le-S  oil. 

fore  reading  the  above  note.  Mi-../-..  j>  had  been  asked 
to  make  a  more  careful  determination,  but  th<  was 

not  received  In  time  for  the  inciting.     The  figures  are  now 

•i  in  column-  '.)  and   LO.      'I  hey  agree  with  column  7. J 

In   addition  to  the  Linseed,  a  quantity  of  cotton  seed  was 

!       The   general    treatment    and    pn  n  i' 

exactly  as  for  the  linseed.  The  results  of  analyses  are 
girefl    in    lines   5   and  6,  and    do    not    vary  to   anything   like 

the  same  extent  as  the  linseed  flgui 

lining  the  general  correctness  of  to  given,  it 

i  nj      milai   treatn    al    ind    | 
mid  give  so  much  bettei  an  lion  in  the  case  of  the 


cotton-seed.  It  is  also  not  clear  why  the  reports  of  oil  in 
the  cotton-seed  and  cake  should  show  so  little  difference, 
when  the  same  observers,  presumably  using  the  same 
methods,  give  such  different  results  when  working  on 
linseed. 

I  can  say  very  little  about  the  methods  used  in  the 
different  laboratories,  but  Mr.  A.  has  kindly  given  me  a 
note  of  his  work,  and  this  reads  as  follows  : — 

"Two  samples  of  oil-cake  (linseed)  were  submitted  for 
the  total  determination  of  oil  :  below  is  the  method  used  in 
both  cases : — 

"  The  cake  was  powdered  in  an  iron  mortar,  10  grms.  were 
accurately  weighed  out  and  packed  in  a  percolator,  which 
had  a  small  piece  of  asbestos  fibre  for  a  bottom,  previouslv 
washed  with  ether.  Dry  ether  was  then  passed  through 
the  percolator  into  a  tared  flask,  until  a  drop  evaporated 
on  a  watch  glass  gave  no  indication  of  the  presence  of  oil ; 
it  was  thus  concluded  that  all  oil  had  been  dissolved  out  by 
the  ether,  and  that  the  exhaustion  of  the  cake  was 
complete. 

"  The  flask  containing  the  ether  and  oil  dissolved  in  it 
was  connected  up  in  the  ordinary  way  with  a  Liebig's  con- 
denser and  the  ether  recovered  by  distillation.  The  tared 
flask  with  the  oil  was  placed  in  a  water-oven  heated  to 
about  95°  to  !isJ  C.  for  one  hour  and  a  half,  it  was  then 
cooled  and  weighed.  Upon  further  treating  for  half  an 
hour,  and  again  cooling  and  weighing,  there  was  no 
appreciable  difference. 

"  Linseed  take  marked  A 
Flask  and  oil  =  39   284 
Flash  =  38-578 


(j-706  x   lo  =  ir*06  per  cent. 


•  d  cake  marked  □ 
Flask  and  oil  =   !'.)•  128 
Flask  =48-588 


0*590    X    lo        5«90  per  cent. 

"  Tl  -  wen  forwarded,  hut  after  some  little  time 

bad  elapsed  it  was  suggested  that  some  mistake  mighl  have 
been  made,  a-  different  analyses  had  been  obtained.    The 

pies    of   cake,    which    had    fortunately    been    left    in    the 
percolators,  were  then  treated   with  more  ether,  this  cake  on 

imination  ire,  by  evaporation  on  the  watch-glass, 
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v.,-  iiiHi.il  to  1(  iv<  a  residue  oi  oil,  proving  that  tJi<-  first 
quantity  of  ethet  had  failed  to  extract  the  whole  of 
the  oil. 

••  l'ii ri In  i  experiments  w<  re  then  conducted  upon  the  two 
samples,  but   instead  of  attempting  to  powder  the  cake  it 
was  tin-  time  ground  in  a  coffee  mill,  and  high  results  were 
lined  as  below — 

"  Cake  marked  A  =  10'8 

,,        „         D       W> 

"I  put  these   latter  results  down  to  the  fact  that  all  the 
i-  were  in  a  more  perfect  -tate  cf  division,  and  con- 
sequently the  athei  was  brought  into  contact  with  all  the 
<ul  which  was  present." 

Apparently  a  correct  determination  of  oil  in  linseed  can 
only  be  made  by  taking  the  greatest  possible  care  that  every 
particle  is  well  broken  up,  and  the  oil  cells  bruised  and 
crushed  so  a-  to  ensure  the  full  and  complete  action  of  the 
solvent.  General  methods  appear  to  vary  very  little,  but  great 
differences  exist  in  the  degree  of  care  given  to  the  preliminary 
operation,  with  consequent  differences  in  the  reports. 

It  would  perhaps  have  been  better  if  complete  analyses 
had  been  made  of  both  seed  and  cake,  but  as  the  percentage 
of  oil  remaining  in  the  cake  was  the  principal  point  on 
which  information  was  required,  nothing  further  was  asked 
for. 

The  cakes  would  at  first  contain  some  moisture,  and,  as 
they  were  kept  on  an  ordinary  office  shelf,  no  doubt  the 
later  examinations  might  be  expected  to  show  a  slightly 
higher  percentage  of  oil  in  consequence.  Columns  7  and  8 
were  determined  two  months  after  the  others,  yet  they  both 
show  less  oil.  Column  7,  being  by  Messrs.  C,  is  probably 
the  outcome  of  careful  work,  owing  possibly  to  their 
recollection  of  the  annoyance  caused  by  the  inaccuracy  of 
column  4.  Column  8  is  apparently  as  correct  as  one  may 
expect  to  get  such  figures  in  the  ordinary  course  of 
business. 

Apparently  the  oil  has  to  be  well  exposed  to  the  solvent, 
and  it  must  not  be  expected  the  ether  will  go  in  and  seek 
for  oil  to  any  great  extent. 

If  the  greatest  care  is  not  taken  to  thoroughly  grind  up 
the  sample  for  analysis,  there  may  possibly  be,  in  that 
particular  sample,  several  whole  seeds  whicb  have  escaped 
crushing  by  the  machine  rolls,  and  as  such  seeds  would 
scarcely  be  acted  on  in  the  least  degree  by  the  solvent, 
it  is  evident  the  resulting  figures  may  be  very  seriously 
affected. 

As  perfect  bruising  of  the  seed  seems  necessary  for  the 
full  extraction  of  the  oil  by  solvents,  it  maj-  also  fairly  be 
presumed  (it  is  indeed  quite  well  known)  that  the  more 
perfectly  the  seed  is  crushed,  the  more  perfectly  will  the  oil 
be  expressed  by  hydraulic  pressure ;  yet  several  careful 
analyses  show  opposite  results,  although  these  results  are 
not  confirmed  by  others,  who  give  just  a  contrary  report. 

Possibly  some  of  you  may  consider  it  unnecessary  to 
bring  forward  with  so  much  prominence  such  an  elementary 
and  well  understood  matter  as  the  need  for  using  great 
care  when  preparing  linseed  for  the  action  of  the  solvent, 
but  the  various  figures  given  above  appear  to  be  a  sufficient 
reason  for  believing  a  word  of  caution  is  not  wholly  un- 
necessary. 

The  differences  in  the  figures  are  more  than  sufficient  to 
raise  serious  questions  between  the  maker  and  the  purchaser 
of  machinery  to  express  oil  from  seeds,  and  from  a  business 
point  of  view  the  varying  reports  have  been  a  source  of 
trouble  and  perplexity  to  the  writer.  If  his  experience  is 
a  fair  sample  of  what  usually  happens,  he  thinks  the  subject 
is  of  sufficient  importance  to  merit  further  investigation  at 
the  hands  of  the  members  of  this  Society,  and  this  is  his 
reason  for  bringing  it  forward  to-night. 

Discrssiox. 
Mr.  Golding,  speaking  as  an  agricultural  analyst,  said 
that  some  of  the  figures  appeared  to  be  very  inaccurate, 
which  he  accounted  for  by  supposing  that  the  analysts  were 
not  used  to  the  work.  Any  firm  or  any  analyst  who 
accepted  a  cubic  inch  of  cake  for  analysis  would  not  be 
worthy  of  the  name  of  an  agricultural  analyst,  and  it 
would  not  be  safe  to  depend  upon  his  results.  It  was  essential 


in  commercial  analyse-  of  oil  cake  of  any  kind  that  the 
cake  -houlrl  be  thoroughly  well  ground,  and  there  were 
proper  mills  for  the  purpose,  which  ought  to  be  in  every 
laboratory  where  this  work  was  done.  Some  of  the  figures- 
mentioned  by  .Mi.  I'aton  were  not  so  bad.  In  commercial 
analyses  of  this  kind  where  they  were  concerned  with  cake, 
some  parts  of  which  necessarily  contained  more  oil  than> 
other  parts,  the  sampling  must  be  done  very  thoroughly 
indeed,  and  even  then  they  would  not  get  absolute  results. 
They  might  get  first  place  decimals  pretty  accurately,  but 
no  agricultural  analyst  would  attempt  to  get  second  and 
third  and  fourth  decimals  in  an  ordinary  analysis  of  cake. 
A  coffee  mill  was  not  a  bad  substitute  for  a  cake  mill,  but 
an  analysis  of  this  kind  should  certainly  be  sent  to  a 
laboratory  properly  equipped. 

Mr.  Meggitt,  referring  to  the  difference  in  the  results 
obtained  by  crushing  between  three  rolls  and  four  rolls,  said 
it  was  found  that  in  crushing  between  three  rolls  less  oil  was 
obtained  than  in  crushing  with  four  rolls,  so  if  the  samples 
were  not  reground  less  oil  would  be  extracted  by  ether 
from  the  three-roller  meal,  than  from  the  four-roller  meal, 
by  reason  of  the  three-roller  meal  being  coarser. 

Mr.  Colemax  said  many  analysts  used  different  methods- 
for  extracting  oil,  but  though  in  such  cases  they  must 
expect  a  discrepancy  there  ought  not  to  be  so  great  a 
difference  in  the  amount  obtained.  The  different  results 
obtained  showed  how  essential  it  was  to  have  a  standard 
method,  officially  recognised,  as  is  done  in  the  Agricultural 
Department,  U.S.A. 

Mr.  Whiteley  said  that  an  analyst  would  easily  obtain 
an  incorrect  result  where  petroleum  ether  was  used  to 
extract  oil  unless  he  was  particular  to  get  an  ether  that 
readily  vaporised  below  100°.  Many  samples  did  not  do 
this,  and  without  such  care  he  could  not  expect  to  obtain 
correct  results. 

Prof.  Clowes  called  attention  to  the  fact  that  there  was 
an  interval  of  many  weeks  between  some  of  the  analyses, 
and  that  meanwhile  the  cake  had  been  kept  on  the  shelf. 
The  effect  of  that  would  be  to  dry  the  cake,  and  therefore 
to  increase  the  percentage  weight  of  the  oil  in  the  portions- 
weighed  of  for  analysis.  Therefore  the  actual  percentage 
obtained  from  the  cake  which  had  been  stored  on  the  shelf 
ought  to  have  been  greater  than  that  found  in  the  fresh 
samples.  This  was  true  in  some  cases  mentioned  by  the 
chairman,  but  the  difference  ought  certainly  not  to  be  so 
great  as  it  was — almost  double. 

The  Chairmax  said  he  would  not  reply  at  all  from  a 
chemists  point  of  view,  but  would  leave  the  chemist  to  take 
care  of  himself.  The  firms  referred  to  as  C.  and  D.  were 
of  the  highest  standing.  It  has  been  suggested  the  chemist 
ought  to  be  told  beforehand  what  the  analysis  was  wanted 
for,  but  this  was  surely  not  necessary  in  cases  like  the 
present  where  the  engineer  merely  wants  to  know  what 
oil  is  in  the  cake,  so  that  if  there  is  too  much  he  could 
make  a  stronger  machine  to  press  more  out.  The  analyses 
appeared  to  show  less  oil  left  in  the  worst  meal  which  was- 
quite  contrary  to  expectation.  Some  doubt  had  been  thrown 
on  the  sampling,  but  this  was  not  a  question  of  getting  a 
correct  average  over  a  large  quantity,  but.  merely  an 
analysis  of  a  particular  piece  of  cake.  The  samples  in 
columns  seven  and  eight  were  adjacent  pieces  of  the  same 
cake,  being  in  fact  a  sample  piece  cut  in  halves.  One  half 
was  rent  to  C.  and  the  other  half  to  D.  by  the  same  post,  and 
both  reports  came  back  by  the  same  post.  The  sampling 
could  scarcely  be  at  fault  in  this  case,  yet  the  reports  were 
quite  different.  Columns  five  and  six  would  no  doubt  be 
taken  with  considerable  care,  and  might  probably  be 
accepted  as  correct,  but  the  unexpected  difference  between 
the  three-roll  and  four-roll  cake  caused  a  suspicion  at  first. 
In  conclusion  he  said  that  as  an  engineer  making  no  claim  to 
a  knowledge  of  analytical  chemistry  he  had  to  trust  to 
returns  sent  in  by  competent  firms,  and  when  they  varied 
as  much  as  the  figures  he  had  quoted  he  thought  there  was 
obvious  neea  for  improvement  somewhere. 
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Meeting  held  at  the  Midland  Hotel,  Derby,  on  Wednesday, 
May  22nd,  1895. 


Jill.    .7.    M.    C.    PATON    IN    THIS    CHWU. 


Mr.  J.  T.  Wood  said  :  — 

The  following  paper  appeared  in  the  "  Centralblatt  f fir 
Bakteriologie  "  for  .January  30th  and  February  Cth,  1895. 

My  object  in  translating  it  and  bringing  it  before  this 
Society,  with  the  permission  of  Dr.  Ilorfeldt,  is  to  arford 
some  aid  to  those  who  are  investigating  the  action  of  dung 
as  used  in  the  manufacture  of  leather,  and  who  may  not 
have  access  to  the  original. 

It  is  certaic  that  before  anything  can  be  done  to  introduce 
an  efficient  substitute  for  such  an  unpleasant  material, 
without  trusting  to  mere  chance,  a  proper  understanding  is 
necessary  both  of  the  constituents  of  the  dung  and  of  the 
fermentations  and  decompositions  taking  place  in  it,  and  of 
the  products  of  these  fermentations. 

Although  the  paper  is  written  as  a  contribution  to  agri- 
cultural chemistry,  it  will  also  be  useful  from  the  point  of 
view  I  have  mentioned.  Not  the  least  valuable  part  of  the 
paper  is  the  list  of  references  with  which  it  concludes. 


THE    BACTERIA   OF   STABLE   MANURE,  AND 
THEIR  ACTION. 

COMPREHENSIVE    SUMMARY    BY    DB.    E.    HERFELDT,   BONN. 

Stable  manure  consists,  as  is  well  known,  of  a  mixture  of 
the  excrements  of  animals  employed  in  agriculture,  with 
straw  and  other  materials. 

The    excrements    consist    of    the    intestinal    secretions 
(faces),  and  the  secretions  of  the  kidneys,  the  urine.     The 


intestinal  secretions  contain  the  undigested  and  indigestible 
remainder  of  the  fodder,  and  a  par)  of  the  digestive  fluids, 
such  as  bile,  pancreatic  juice,  &c,   mixed   with  worn-out 

portions  of  the  mucous  membrane  of  the  intestines. 

Through  the  urine  the  final  products  of  the  de< 

tion  of  nitrogenous  substances,  a  portion  of  the  absorbed 
salts,  and  the  surplus  water,  are  removed  from  the  body. 
The  other  materials  consist  of  portions  of  plants,  as  Btraw, 
turf,  reeds,  leaves,  twigs,  &c. 

The  decompositions  which  the  dung  undergoes,  partly 
in  the  stable,  but  chiefly  on  the  manure  heap,  and  finally  on 
the  land,  are  not  only  simple  putrefactive  processes,  but 
include  also  fermentations  of  a  very  various  nature,  caused 
almost  exclusively  by  the  vital  activity  of  an  enormous 
number  of  different  species  of  bacteria. 

In  the  alteration  which  the  dung  undergoes  we  find — 

1.  The  decomposition  of  albumins  and  albuminoids  ; 

2.  The    fermentation    of    urea,     the    decomposition    of 

tyrosin,  leucio,  and  other  similar  nitrogenous  bodies  ; 
and 

3.  The    fermentation   of    carbohydrates,    organic    acids, 

and  their  salts. 
These   decompositions  and  fermentations  may   be  con  • 
sidered  in  the  following  order  :  — 

a.  The  fermeutation  of  the  fatty  acids  ; 

b.  The  fermentations  of  the  amido  compounds  ; 

c.  Putrefactive  fermentation ; 

d.  Ammoniacal  or  urea  fermentation  ; 

e.  Sulphuretted  hydrogen  fermentation  ; 

f.  Cellulose  or  methane  fermentation  ;  and 

g.  The  fermentation  of  carbohydrates. 

(«.)   The  Fermentation  of  the  Fatty  Acids. 

The  most  important  facts  as  yet  known  may  be  grouped 
together  as  follows  : — 

The  fermentability  of  the  acids  is,  as  a  rule,  best  in  the 
form  of  the  calcium  salts  (see  table). 


No. 


Fermenting 

Substance. 


Cause  of 
Fermentation. 


Fermentation  Products. 


Authors. 


Calcium  formate 


Bacteria   from  sewer 
slime. 


Calcium  acetate 


on  lactate Thin  bacillus 

Undergoes  four  dif- 
ferent   fermenta-     Other       species      of 
tioi    .  bactei  Bhort 

aerobic,         butyric 
i  aeteria  (Fitz). 


Calcium  ms 


i      de- 
scribed),Tnin  bacilli. 


Bacteria . 


Calcium  tai 


Different    species    of 


Calcium  eitrati 


Calcium  glycerate, 


Micrococci   

Medium  lized  bacilli 


Calcium  carbonate,  CO,  a,ni  II 


tun  carbonat  ,  CO^and  CI/t 


act'!. 


1.  Propionic  acid,  and,  as  by-products,  acetic 

succinic  acid,  and  alcohol. 
•1.  Propionic  acid  mad  valerianic  acid. 
.',.  Butyric  acid  and  j  ad  I. 

But  id,  according  to  Pasteur,  Comptes  rend. 

1861. 

tief  product,  propionic  acid;  and  as  by-product, 

rin  lir  at  id. 

i.  Chief  product,  succinic  acid;  and  as  by-product, 
some  aa  tic  acid, 
/;      ■  .  .■,  acid  and  II. 
t.  Lactic  acid  and  CO* 

I.  <  in  f  prod  ict,  propionic  acid;   by-product,  acetic 
acid. 

1.     Hal ,1,-ir  lir'iil . 

:j.  Chief  product,  calcium  acetate;   by-products,  ethyl 
alcohol,  butyric  and  succinic  adds. 

An  tic  uriii  in  large  quanl  ities,  along  with  small  quanti- 
ties oi  ethyl  alcohol  and  succinic  ad  I. 

I.  Caldum  acetate,  along    >ntii  small    quantities   of 

/  :in«i  *  iinjl  alcohol. 
■    /   ,-,„,r  acid  with  some  methyl  alcohol  and  acetic 
hi  id 


Hoppe-Seylcr,  Archiv. 
f.  d.  g.  Physiol.  XII. 


Fit/,  nine  papers  in 
t  lie  ■•  Benchte  der 
Deutsch,  Chen*. 

Gesellschaft,"     1876 
—1884. 

Schiitzenbnraer, "  Fer- 
mentation." 1876. 


•  •  . . 


l'itz. 


I,  .  • 


(t>.)  Tin  Fermentation  oftht  Amido-Compound$. 
Aiuido-aci-l-.  and  other  amido  compounds  are  formed  in 
the  dung  from  the  plant  stuffs  and  animal  waste  products, 
:i"d  ;  i  of  the  albumins  bj  putre- 

factive  fermentation,     To  these  belong    tyrosin,    leucin, 


glutaminic  acid,  glntamine,  asparagine,  glycocol,  Sec.  \t 
presenl  research  has  been  confined  chiefly  to  leucin  an  I 
i  j  rosin. 

The  fermentation  products  of  leucin  are  valerianic    icirJ 
ammonia,  carbonic  anhydride,  and  hydrogen. 


<j^ 
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Tyrosin   is  formed    in    considerable    quantities    at  the 

beginning  of  putrefactive  fermentation,  but  is  booh  Farther 

and,   according   to    Nencki  (1),  when   air  is 

luded,   Indol,  carbonic   anhydride,  and   hydrogen    are 

formed. 

in  the  presence  of  air,  occur,  according  to  Baumann  (2), 
successively,  hydro  para  cumaric  acid,  paraoxyphenylacetic 
d,paracresol,  phenol,  and  by  the  splitting  off  of  carbonic 
anhydride,  water  and  ammonia. 

According    to    others,    hydrophenylacrylic   acid   is    also 
formed,  and,  according  to  Fitz  (8),  by  the  action  of  Bacillus 
■  .  ,v>  coli,  paraoxybenzoie  acid,  and  from  this  phenol. 

((.)  Putrefactive  "Fermentation. 

Putrefactive  fermentation  is  the  rapid  and  intense 
decomposition  of  albuminous  bodies,  through  the  vital 
activity  of  certain  definite  species  of  bacteria,  with  the 
formation  of  evil-smelling  gaseous  products.  A  whole  series 
of  bacteria  take  part  in  the  decomposition  of  such  materials 
as  albumin,  peptone,  and  albuminoids,  and  therefore  the 
kind  of  decomposition  is  varied,  undergoing  variations 
dependent  on  the  species  of  bacteria,  the  kind  of  fermentive 
material,  and  external  conditions. 

In  general  this  fermentation  takes  place  in  the  following 
manner  :  first  of  all  the  action  of  the  bacteria  changes  the 
albumins  into  peptones,  i.e.  into  a  soluble  form.  The 
peptones  are  then  split  up,  amido-derivatives  of  the  fatty 
acid  series  (chiefly  amido-acids  such  as  leucin,  tyrosin,  &c.) 
being  formed  from  the  albumin  molecule,  as  well  as 
nitrogenous  bodies  of  the  aromatic  series,  and  perhaps  a 
peptone-like  residue. 

The  amido-acids  quickly  split  up  into  fatty  acids  and 
ammonia.  The  latty  acids  are  then  decomposed  (see  a). 
The  course  of  the  putrefactive  fermentation  and  the 
fermentation  products  are  considerably  different  according 
.to  the  external  conditions,  the  chief  of  which  are  presence 
or  absence  of  air. 

In  the  first  case  energetic  oxidations  take  place,  whereby* 
the  simplest  compounds  are  formed,  such  as  water,  carbonic 
anhydride,  and  ammonia,  whilst  the  characteristic  putre- 
faction products  are  not  observed.  This  kind  of  fermentation 
is  called  mouldering  (Verwesung). 

When  the  fermentation,  however,  takes  place  in  absence 
of  air,  extensive  reduction  processes  set  in.  Oxy-acids 
become  changed  into  fatty  acids,  and  methane,  hydrogen, 
sulphide,  and  hydrogen  are  formed.  This  fermentation 
process  is  considered  as  true  putrefaction  (Faulniss). 

A  number  of  species  of  bacteria  is  now  known,  which 
unusually  take  part  in  putrefactive  fermeutation,  and  to  a 
certain  extent  also  the  products  of  pure  cultures  of  these 
from  the  albumin  molecule,  viz. : — Bacillus  saprogenes  I., 
II.,  and  III.  Bacillus  coprogenus  fatidus,  Bacillus 
pyogenes  fatidus.  The  composition  of  the  evil-smelling 
gases  given  off  by  these  is  not  known. 

Bacillus  urea,  Bacillus  prodigiosus,  and  Bacillus  fluor- 
escens  putridus  evolve  trimethylamine  during  putrefaction. 

Bacillus  pyocyaneus  and  Bacillus janthinus  form  peptone 
and  ammonia,  while  the  ordinary  putrefactive  bacteria,  as 
Proteus  vulgaris,  Proteus  mirabilis,  and  Proteus  zenkeri 
produce  peptones  and  stinking  gases. 

The  products  of  the  decomposition  of  the  albumin 
molecule,  by  Bacillus  putrificus  coli,  Bacillus  flu.orescens 
iiquefaciens,  and  Bacillus  butyricus  (Hueppe)  are  more 
exactly  known. 

In  the  putrefactive  fermentation  caused  byT  Bacillus 
pii.treficus  coli,  according  to  the  researches  of  Bienstock 
(4),  occur  as  products  of  the  decomposition  of  albumin, 
peptone,  ammonia,  amine  bases,  amido  fatty  acids,  fatty 
acids,  tyrosin,  phenol,  paraoxyphenylpropionic  acid,  para- 
.oxybenzoic  acid,  indol,  and  skatol. 

Bacillus  fluorescein  Iiquefaciens  produces  chiefly  peptone, 
•volatile  fatty  acids,  and  a  grey  colouring  matter ;  on  the 
other  hand,  Bacillus  butyricus  (Hueppe)  gives  peptone, 
leucin,  tyrosin,  ammonia,  and  bitter-tasting  stuffs. 
Xencki  (5)  found  in  the  decomposition  of  serum  albumin 
through  the  anaerobic  species  Bacillus  magnus,  Bacillus 
spinosus,    Bacillus   Iiquefaciens,   and    the    Clostridium    of 


symptomatic  anthrax,  the  gases  hydrogen  and  methyl- 
mercaptan,  the  whole  series  of  volatile  fatty  acids  up  to  and 
including  caproic  acid,  then  leucin,  and  phenylpropionic 
acid,  skatol-acetic  acid,  and  oxyphenylpropionic  acid. 
According  to  the  same  investigator  gel  nine  yields  by 
decomposition,  neither  tyrosin  nor  indol  and  skatol,  but 
benzoic  acid. 

The    faculty  of    bacteria   to   induce    superficial    or   pro 
founder    decompositions    of    albumin,    appears    from    our 
present  knowledge  to  vary  greatly.     Any  general  equation 
expressing    putrefactive     decompositions    is    out    of    the 
question. 

Very  extensive  decomposition  of  the  albumin  molecule 
by  one  and  the  same  species  of  bacteria  (e.g.,  through 
Bacillus  coli  after  Bienstock)  is  best  explained  in  this 
way,  viz. : — that  the  albumin  molecule  is  merely  peptonised 
by  the  respective  bacteria  with  subsequent  splitting  off  of 
amido  compounds  and  formation  of  ammonia  by  splitting 
off  of  hydrogen,  and  that  all  further  decompositions  arc 
to  be  considered  as  due  to  reductions  and  oxidations  brought 
about  by  the  nascent  hydrogen. 

We  must  also  take  into  consideration  the  fact  that 
putrefaction  in  absence  of  oxygen  (Faulniss)  proceeds 
in  quite  a  different  way,  as  when  oxygen  has  free  access. 
(Verwesung)  see  above. 

In  stable  manure,  dung  drainings,  middens,  &c,  both 
these  processes  go  on  at  once. 

The  aerobic  bacteria  first  use  up  all  the  oxygen  in  the 
interior  of  the  fermenting  material,  and  hydrogen,  carbonic 
anhydride  and  methane  take  its  place  ;  at  this  point  the 
anaerobic  bacteria  take  up  the  work,  and  evil-smelling 
gases  are  given  off  in  considerable  quantity. 

The  anaerobic  bacteria  are  principally  concerned  in  the 
proper  decomposition  of  dung,  as  the  aerobic  bacteria 
cause  too  great  a  decomposition,  and  the  valuable  con- 
stituents of  the  dung  escape  in  a  gaseous  form. 

Th.  Schlosing  (6)  endeavoured  to  ascertain  in  the 
methane  fermentation  of  stable  manure,  by  which  in 
absence  of  air,  carbonis  anhydride  and  free  hydrogen  are 
formed  along  with  the  methane,  whether  free  nitrogen  is 
given  off,  and  he  came  to  the  conclusion  that  it  was  not. 

Organic  nitrogenous  bodies  are  not  formed  from  the 
ammonia  existing  in  the  fresh  material ;  on  the  contrary,  the 
nitrogen  in  the  complicated  organic  compounds  is  changed 
into  ammonia.  The  organic  substance  loses  more  carbon 
than  oxygen,  and  the  amount  of  hydrogen  remains  almost 
unaltered.  The  water  present  takes  part  in  the  decomposi- 
tion and  yields  up  its  elements,  oxygen  and  hydrogen,  to 
the  carbon  of  the  organic  substances. 

Th.  Schlosing,  father  aud  son  (7),  have  published  further 
studies  of  the  fermentation  of  stable  manure.  They  were 
able  to  prove  energetic  combustion  in  presence  of  air, 
combined  with  great  activity  of  aerobic  bacteria,  vigorous 
evolution  of  C02,  and  considerable  rise  of  temperature. 

When  access  of  air  was  prevented,  the  anaerobic  bacteria 
caused  evolution  of  methane,  hydrogeu,  and  carbonic 
anhydride,  with  a  far  smaller  rise  of  temperature.  With 
free  access  of  air  the  temperature  may  rise  so  high  that 
microbic  activity  ceases,  and  pure  chemical  combustion 
takes  its  place.  This;change  is  not,  however,  a  sudden  one, 
but  both  phenomena  run  their  course  simultaneously. 
Schlosing  son,  endeavoured  to  establish  by  experiment 
what  share  these  two  factors  had  in  the  decomposition  of 
the  dung  at  different  temperatures,  i.e.,  on  the  one  hand, 
the  activity  of  the  microbes,  on  the  other,  chemical  combus- 
tion. He  found  that  at  66°  in  presence  of  air,  aerobic 
bacteria  produced  17  times  more  C02  than  was  produced  by 
a  sterile  dung  under  exactly  similar  conditions.  At  73 
fermentation  was  still  clearly  shown,  but  at  790,5  the 
microbes  were  killed.  In  a  similar  manner  this  investigator 
established  that  methane  fermentation  in  absence  of  air 
1  ceased  at  66°  ;  and  further,  that  at  52'  the  evolution  of  gases 
containing  carbon,  and  in  this  connection  the  decomposition 
of  organic  substances,  is  far  greater  when  microbes  are 
present  than  in  sterilised  dung ;  and  further,  that  the  pure 
chemical  action  is  greater  at  66°  than  at  52°.  In  no  case 
did  the  quantity  of  C02  given  off,  reach  to  anything  like 
,   the  height  as  in  aerobic  fermentation. 


MM.vii,  1895.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


151 


(d.)   The  Ammoniacal  or  Urea  Fermentation. 

The  ammoniacal  fermentation  is  also  known  as  urea 
fermentation,  since  the  greater  part  of  the  ammonia  is 
produced  from  the  urea  contained  in  the  urine.  The  urea 
is  split  up  by  the  direct  vital  action  of  bacteria  into 
ammonium  carbonate  and  ammonium  carbamate. 

l'asteur  (8)  and  "Van  Tieghem  (9)  were  the  first  who 
succeeded  in  isolating  cocci  (probably  identical  species) 
which  possessed  the  property  of  setting  up  urea  fermenta- 
tion in  fresh  sterilised  urine.  They  named  these  cocci 
Micrococcus  urex.  They  are  0-8  to  1-0  fj.  in  diameter, 
often  in  the  form  of  diplococci  or  tetrads,  sometimes  in 
chains. 

Later  (1879),  Miquel  (10)  showed  that  certain  rod-shaped 
bacteria,  and  even  moulds,  were  able  to  cause  energetic 
ammoniacal  fermentations.  Miquel  gave  a  description  of 
his  Bacillus  duclauxii  or  Bac.  urex  /3.  Six  years  later 
Leube  (11)  named  a  similar  bacillus  Bacterium  urex,  and 
described  as  well  a  coccus  which  caused  an  energetic  de- 
composition of  urea,  and  two  other  baccilli  with  weaker 
hydratiDg  power.  Bacterium  urex  develops  plump  rods 
with  rounded  ends,  at  most  2  /m  long  and  1  /jl  wide.  One  of 
the  two  last-mentioned  bacilli  forms  thick  oval  rods  1*2 — 
1  ■  5  m  long  and  0 ■  7 — 0*8  /*  wide  ;  the  other,  thick  rods  with 
square  ends  1  ■  2 — 1  ■  4  /*  long,  0*6^  wide. 

I-'liigge  (12)  finally  succeeded  in  isolating  from  decom- 
posed urine  a  coccus  which  caused  energetic  urea  fermenta- 
tion, and  which  is  distinguished  from  Micrococcus  urex  by 
its  property  of  liquefying  nutrient  gelatine,  which  the  latter 
does  not  possess.  Fltigge  calls  the  new  coccus  Micrococcus 
urex  liquefaciens. 

(e.)  Sulphuretted  Hydrogen  Fermentation. 

In  putrefactive  fermentation,  sulphuretted  hydrogen  pro- 
duction is  frequently  set  up  by  bacteria.  Miller  (13) 
isolated  from  the  intestines  a  bacillus  which  caused  evolution 
of  sulphuretted  hydrogen  and  ammonia  in  the  decomposition 
of  albumins.  Holschevnikoff  (14)  described  two  sul- 
phuretted-hydrogen-forming bacteria,  one  cultivated  from 
water,  which  he  called  Proteus  sulphureus ;  the  other, 
which  he  isolated  from  the  slime  of  the  Wiesbaden  sewage 
beds,  he  named  Bacterium  sulphureum. 

Balistreri  (15)  found  amongst  35  bacteria  which  he 
examined,  18  which  produced  sulphuretted  hydrogen.  The 
evolution  of  sulphuretted  hydrogen  by  the  bacteria,  accord- 
ing to  the  author,  is  not  due  to  the  presence  of  oxygen,  but 
to  certain  additional  circumstances  not  yet  investigated. 

(/.)    The  Cellulose  Fermentation. 

Dehetain  and  Gayon  first  showed  that  the  solution  and 
fermentation  of  cellulose  in  the  form  of  dead  vegetable 
matter,  which  had  previously  been  observed,  also  took  place 
in  dung.  It  also  occurs  in  the  ground,  the  conditions  being 
a  certain  degree  of  heat,  moisture,  and  a  sufficient  quantity 
of  the  cellulose  material.  After  Mitscherlich  (16)  estab- 
lished, in  1850,  that  cellulose  can  be  dissolved  by 
fermentation,  and  expressed  the  opinion  that  this  was  due 
to  vibrios,  Van  Tieghem  NT)  arrived  at  the  result  that  the 
solution  of  cellulose  is  caused  by  micro-organisms,  whose 
propertii  pond  with  the  bacteria  described  by  him  as 

A  mylobacter. 

Tappeinei  (18)  found  later  that  cellulose  fermentation 
can  also  be  caused  by  the  bacteria  of  the  first  and  second 

maebs  arid  of  the  large  intestines  of  ruminants. 
Tappehx  t     thai  there  arc  two  kinds  of  this  fermen- 

tation. In  the  fir-t,  which  was  set  up  in  pure  cellulose  (in 
thi  form  of  pure  cotton-wool  or  paper-palp  Suspended  iii 
neutral   I   p<  ,<:t  solution),  by  bacteria  from 

the  intcitin  en,  carbonic  anhydride  and   methane 

wen-  formed,  and  EL8,  aldehyde,  butyric  acid,  ami  acdic 
acid  were   recognisable    in    small    quantities.      In  the  HCOOd 

kind  of  fomentation,  set.  up  by  tin-  Mine  bacteria  in  alkaline 

Beat-extract  solution,  the  principal  products  were  carbonic 
anhydride  and   hydrogen,  along  with    the   same  by-t.ro-l 

These  re  earches,  although  not  conducted  with  pure 
cultures,  are  valuable  as  showingthat  the  intestinal  bacteria 


of  oxen  can  excite  cellulose  fermentation,  and  that  these 
bacteria,  escaping  with  the  dung,  are  able  to  carry  on  the 
fermentation  in  it. 

According  to  Iloppc-Seyler  (19),  who  was  able  in  some 
degree  to  characterise  the  bacteria  causing  evolution  of 
( '<  la  and  (311.,  from  cellulose,  there  is  no  difference  between 
these  and  the  bacteria  Van  Tieghem  calls  amylobacter. 
Hoppe-Seyler  found  only  traces  of  soluble  matter  along 
with  the  known  fermentation  products,  so  that  the  action 
can  only  be  explained  by  considering  that  first  a  sugar-like 
carbohydrate  is  formed  by  addition  of  water,  and  that  this 
is  then  split  up  into  equal  volumes  of  CO.,  and  CI  I.,. 
Hoppe-Seyler  was  able  to  set  up  cellulose  fermentation 
with  mud  and  soil  from  fields,  meadows,  and  woods. 

Sehlosing  (20)  was  able  to  produce  a  rapid  cellulose 
fermentation  in  stable  manure  at  a  temperature  of  42°  to 
52°  C,  as  soon  as  all  air  was  pumped  out  of  the  fermentation 
flasks  and  dung. 

Van  Senus  (21),  in  his  researches  on  cellulose  fermenta- 
tion, arrived  at  partly  new  results ;  he  describes  a  pure 
cultivation  of  the  Bacillus  amylobacter ;  it  has  a  length  of 
2 — 10, u,  mostly  5 — 7  /x  and  0-8 — 1  ^  wide  ;  forms  measuring 
as  much  as  13  n  occur  in  strongly  fermenting  liquids. 

Spore  formation  only  occurs  in  presence  of  air  ;  under 
other  conditions  it  is  hindered,  aud  the  mobility  of  the 
organism  also  ceases. 

Bacillus  amylobacter  grows  in  gelatine  1| — 3  cm.  below 
the  surface ;  in  an  atmosphere  of  hydrogen  in  grows  also  on 
the  surface. 

Van  Senus  considers,  on  the  ground  of  his  researches,  that 
the  common  assertion  that  B.  amylobacter  is  the  cellulose 
ferment  is  considerably  weakened,  as  the  organism  under  no 
circumstances  attacks  cellulose  suspended  in  meat  extract 
solution  ;  it  attacks  it,  however,  under  symbiotic  conditions 
with  another  verysmall  bacterium  isolated  from  the  intestines 
of  rabbits ;  at  the  same  time  each  organism  by  itself  is 
without  action  on  cellulose. 

The  author  considers  the  cellulose  fermentation  to  be 
anaerobic ;  hydrogen,  carbonic  anhydride,  acetic  acid,  and 
perhaps  butyric  acid  being  first  produced.  The  acetic  acid 
is  then  reduced  by  the  hydrogen  successively  to  aldehyde, 
alcohol,  ether,  and  methane,  so  that  in  media  poor  in  other 
bodies,  acetic  acid  and  hydrogen  are  entirely  consumed — 
an  explanation  of  how  Hoppe-Seyler  found  cellulose 
fermented  to  equal  parts  of  carbonic  anhydride  and 
methane. 

Van  Senus  has  also  isolated  a  ferment  which  dissolves 
cellulose,  and  finally  he  describes  a  number  of  bacteria,  some 
of  them  new  ones,  which  he  isolated  from  mud,  stomach 
contents,  aud  putrefying  leaves;  these  are  Clostridium, 
butyrieum,    Bacillus   tenuis,  fibrosus,    actinobolus,    lique- 

facieru  magnus,  perforator,  multiformis,  ruminicola,  flams, 
augescetiB,     erratiens,     iriodes,    Jluo     bacillus    (Bacillus 

fluorescens")  and  albus. 

As  a  rule  he  always  found  Clostridium  butyrieum 
associated  with  the  celluioso  fermentation,  along  with 
anaerobic,  and  a  few  aerobic  bacteria. 

(g.)    The  Fermentation  of  other  Carbohydrates. 

I:  ides  cellulose,  other  carbohydrates  occur  in  dung, 
principally  starch,  different  sugars,  and  gums,  which  are 
fermented  by  bacteria.     Prom  the  Btarch,  sugars  are  formed, 

the  final  products  of  the  fermentation  being  carbon  dioxide 
and  water.  The  middle  fermentation  is  occupied  by  lactic 
or   butyric    fermentation,  the    former    being    set    up   by    the 

Bacillus  acidi  paralactici  or  by  other  lactic  cocci  or  bacilli 
of  which  a  large  number  exist,  in  this  fermentation  tin 
sugar  is  changed  into  lactic  acid,  while  C0a  is  given  on" 
Butyric  ferementation  is  also  induced  by  a  large  number  of 

bacteria,  partly  aerobic   and  partly  anaerobic.      Among    the 

most  widely  distributed  of  these  may  he  mentioned 
Clostridium  butyricium,  Bacillus  butyricua  of  Prazmowskf 

and  Ilueppe,  and  but  \  tic  acid  -producing  bacteria  of  LiboriuS 

and    Fit/.      In    butyric    fermentation,    the    most     favourable 

temperature  for  which  is   10  ,  carh.m   dioxide  ami    hydrogen" 

'lined  in  large  quantities,  besides  the  butyric  acid. 
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ON  THE  MORDANTING  OF  WOOL  WITH 
CHROMIUM.- PART  V. 

BT    J.    J.    HUMMEL    AND    WALTER    M.    GARDNER. 

Im  the  earlier  papers  dealing  with  this  subject*  the  results 
have  been  given  of  experiment*  in  which  wool  was  mor- 
danted by  boiling  the  fibre  with  a  solution  of  bichromate 
cf  potash   either    alone    or    with    the   addition    of  certain 

*  Liechti  and  Hummel.    This  Journal,  vol.  12,  March  and  April 
lSt-3;  vol.  13,  March  and  April  1S91. 


assistants,  e.g.,  sulphuric,  oxalic,  or  tartaric  acid,  cream  of 
tartar,  Sec.  Incidentally  reference  was  made  (see  this  Jour- 
nal 1893,  246)  to  some  experiments  in  which  it  was  at- 
tempted: to  reduce,  already  in  the  mordanting  bath,  the 
bichromate  of  potash  to  a  chromic  oxide  salt  by  making 
additions  of  glucose  or  alcohol,  with  the  object  of  obtaining 
a  green  mordanted  wool  suitable  for  dyeing  with  colours 
which  arc  sensitive  to  oxidation. 

Although  negative  results  have  always  bean  obtained  in 
this  manner,  we  have  allowed  each  year  one  student  to  carry 
out  two  or  three  experiments  dealing  with  the  point  in 
order  to  demonstrate  the  fact.  In  accordance  with  this 
custom,  in  the  autumn  of  1892,  Dr.  W.  H.  Cavallo  made  the 
experiment  of  mordanting  wool  with  bichromate  of  potash 
and  alcohol,  with  sufficient  acid  to  liberate  chromic  acid. 
The  acid  previously  used  in  this  experiment  bad  invariably 
been  H^SO.,,  but  ou  this  occasion  HC1  was  employed.  As 
usual,  no  reducing  action  was  effected,  owing  no  doubt  to 
the  dilution  of  the  bath,  but  this  time  it  was  seen  that  the 
wool  had  acquired  a  brownish-yellow  tint  somewhat  deeper 
than  is  usually  obtained  when  mordanting  with  chromic  acid 
alone.  This  observation  being  corroborated,  we  were  thus 
prompted  to  institute  a  systematic  series  of  experiments  to 
determine  the  cause  of  the  unexpected  result. 

Parallel  experiments  were  first  made  in  which  patterns 
were  mordanted  with  3  per  cent,  bichromate  of  potash  with 
addition  of  increasing  amounts  of  hydrochloric  acid,  with 
and  without  alcohol ;  and  from  the  appearance  of  the  two 
series  of  mordanted  patterns,  as  well  as  that  of  the  waste 
mordant  liquors,  it  was  evident  that  the  presence  of  alcohol, 
as  already  observed,  did  aid  reduction  of  the  chromium 
chromate  on  the  fibre,  but  only  to  a  slight  extent.  A 
similar  experiment  in  which  glucose  was  employed  showed 
the  same  result,  neither  addition  causing  a  greater  fixation 
of  mordant. 

The  effect  originally  noticed  was  therefore  really  due  to 
the  hydrochloric  acid  employed. 

Comparison  of  the  Action  of  Sulphuric,  Hydro-chloric,  and 
other  Acids,  when  used  with  Bichromate  of  Potash 
Mordant. 

It  thus  appeared  that  there  must  be  some  difference  be- 
tween the  effect  of  hydrochloric  and  sulphuric  acids  when 
employed  as  assistants  with  bichromate  of  potash ;  and  this 
point  was  first  investigated. 

It  is  well  to  note  that  some  of  the  experiments  in  which 
sulphuric  acid  is  the  assistant  employed,  are  similar  to 
those  already  described  in  Part  I.  (this  Journal,  1893, 
244,  245),  but  it  was  absolutely  necessary  to  repeat  them, 
so  that  the  parallel  experiments  with  hydrochloric  and 
sulphuric  acids  might  be  carried  out  under  exactly  similar 
conditions.  Any  differences  in  the  results  obtained  with 
sulphuric  acid,  previously  and  now,  are  entirely  due  to  the 
different  conditions  observed,  e.g.,  duration  of  the  boiling, 
quality  of  the  wool,  &c. 

Experiment  1 . — A  series  of  six  wool  patterns  was  mor- 
danted with  3  per  cent.  K.,Cr»07  (1  mol.),  with  the  ad- 
dition of  0,  0  •  5, 1, 1  •  5,  2,  3  mols.  of  H2S04.  The  mordanted 
patterns  varied  in  colour  from  a  drab-white  in  No.  1  to 
a  pale  olive-yellow  in  No.  4,  after  which  from  No.  4  to 
No.  6  the  colour  became  distinctly  greener.  The  waste 
mordant  liquor  of  Xo  1  had  a  pale  greenish-yellow  which 
gradually  became  slightly  paler  towards  No.  6.  The 
addition  of  sulphuric  acid  up  to  1*5  mols.  results  therefore 
in  an  increased  fixation  of  mordant,  from  which  point, 
with  larger  proportions  of  acid  the  amount  of  reduction 
increases. 

Experiment  No.  2  was  of  a  similar  character  to  Xo.  1, 
but  larger  variations  in  the  amount  or  sulphuric  acid  were 
employed,  3  per  cent.  K2O207  being  used  with  1-5,3,  4*5, 
6,  7  "5,  9  mols.  H2S04.  No  further  information  was  here 
obtained,  the  addition  of  1  -5  mols.  H;S04  again  giving  the 
maximum  fixation,  while  with  3  mols.  partial  reduction  of 
the  chromic  acid  occurred  and  with  increased  amounts  of 
acid  the  amount  of  reduction  was  somewhat  greater. 

Experiment  3. — In  this  trial,  amounts  of  hydrochloric 
acid  equivalent  to  the  sulphuric  acid  in  Experiment  1 
were  employed.      The  appearance  of  patterns  Nos.   1,  2, 
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and  3  was  similar  to  that  of  the  corresponding  Nos.  of  Ex- 
periment 1.  A  very  remarkable  difference,  however,  was 
shown  in  patterns  Nos.  4,  5,  and  6,  -which  here  had  a  pro- 
nounced olive-yellow  colour.  In  accordance  with  this 
gradual  increase  in  colour  of  the  mordanted  patterns,  there 
was  a  corresponding  decrease  in  the  colour  of  the  waste 
mordant  liquors,  in  which,  from  No.  4  to  6,  the  colour  was 
much  paler  than  in  the  corresponding  waste  liquors  of  the 
previous  experiment;  indeed,  Nos.  o  and  6  mordant  haths 
■with  4 •  5  and  6  mols.  HC1  were  almost  entirely  exhausted.  A 
continuation  of  this  experiment,  using  larger  amounts  of 
hydrochloric  acid  (6-16  mols.),  showed  that  6  mols.  sufficed 
for  the  fixation  of  the  chromium  chromate,  and  that 
larger  amounts  merely  caused  a  further  slight  reduction ; 
hut  even  with  16  mols.  the  reduction  was  far  from  complete 
when  3  per  cent,  bichromate  was  employed. 

Experiments  4  and  5. — The  corresponding  experiments 
with  nitric  acid  indicated  that  the  use  of  this  acid  gives 
a  result  very  similar  to  that  obtained  with  hydrochloric 
acid  ;  the  mordanted  patterns  showed  the  same  deep  olive- 
yellow  colour  and  the  waste  liquors  were  equally  well 
•exhausted.  The  amount  of  HN03  necessary  to  give  the 
-maximum  amount  of  fixation  of  mordant  was  indeed  some- 
what less  than  in  the  case  of  II CI,  4  to  5  mols.  only  being 
required.  Excess  of  HX03  appeared  also  to  induce  a 
-somewhat  greater  degree  of  reduction  of  the  chromium 
•chromate  than  excess  of  HC1. 

In  Experiments  6  and  7  the  effect  of  using  acetic  acid  as 
assistant  was  determined ;  the  trials  being  exactly  com-  \ 
parable  with  those  already  described.  The  examination  of 
the  waste  mordant  liquors  showed  that  although  the  bath 
was  more  exhausted  than  with  the  use  of  bichromate  alone, 
much  less  mordant  was  fixed  than  in  the  case  of  the  addition 
of  any  of  the  mineral  acids  ;  the  greenish-drab  colour  of  the 
mordanted  patterns  indicated  that  partial  reduction  of  the 
chromic  acid  to  chromium  chromate  had  taken  place. 

A  comparison  of  the  foregoing  results  shows  that  there 
is  a  very  distinct  difference  in  the  behaviour  of  the  various 
jiiineral  acids  when  used  as  assistants  along  with  bichromate 
•of  potash  in  the  mordanting  of  wool.  The  employment  of 
hydrochloric  or  nitric  acid  in  suitable  proportion  causes  a 
■remarkable  increase  in  the  amount  of  chromium  taken  up 
by  the  fibre,  so  that  it  is  even  possible,  when  using  small 
amounts  of  bichromate,  to  completely  exhaust  the  rnor- 
-danting  bath.  "When  using  either  of  these  acids  as  assistant, 
much  more  mordant  is  fixed  than  with  sulphuric  acid,  exc 
of  any  of  them,  especially  of  H2S04,  tending  slightly  to 
aid  reduction.  The  chromium  under  normal  conditions 
appears  to  be  fixed  as  a  chromium-chromate,  judging  from 
the  olive  colour  of  the  mordanted  wool,  and  from  the  fact 
that  by  boiling  with  sodium  carbonate,  green  mordanted 
■wool  remains. 

Experiment  8.— Four  sets  of  experiments  were  now 
made  in  which  various  amounts  of  bichromate  of  potash 
wen  used,  each  with  varying  proportions  of  hydrochloric 
acid,  thus  :  — 

(a.)  1  per  cent.  K  .(  i  .().  +  0,  3,  6,  <>,  12,  18  mob.  HC1. 

<h.>  2        „            „         +  0,3,  6,9,  12,  18 

.)  4          „              „           +  0,2,3,4,0,0 

('l-j  I                                +  6,8,  10,  12,  11,  16     „ 

In  series  (u)  the  colour  of  the  mordanted  patterns  varied 
from  very  pttle  buff  or  cream  in  No.  1,  through  pale  drab, 
to  pale  firi;cii  in  Nos.  5  and  6.      The  wast:    mordant  li'jiiors 

■  pal:  greenish-yellow  in  No.  I,  becoming  paler  towards 
:;,  and  absolutely  colourless  in  Nos,  4,  ">,  and  ','.     From 
.■    wo  i'l   appear   that    with   l   per  cent.  K  <i  <>;  the 
liooo  of  u  mols.  HC1  (3*48   per  cent.   BC1, 32   1'w.j 
ipletely  the   mordant    bath,   and    that    [ai 

-.mounts  of  JI<  I  effect   reduction,  which,  with    the   small 
- ^u nt  of  I  I,  is  practic  illj  complete  with 

18  mols.  11  (  I.  La  riments  have  shown  that  the  amount 

of  acid  n<-<<-  lary  foi   exhaustion  ol   tie-  mordant   bath 
considerably  influenced  by  secondary  influence  subsequently 
referred  to. 

In  series  (/,),  No.  :;  pattern  exhibited  alter  mordantii 
full  olive-yellow  colour,  which  bi  me    bat  greener 

4  to  ';.    The  batl  6  were  exhausted. 


In  series  (e  and  d),  which  belong  together,  4  mols.  HCI 
produced  a  deep  olive-yellow-coloured  pattern,  the  shade 

being  again  rendered  greener  by  excess  of  HCI.  In  this 
series  the  mordant  bath  was  in  no  case  exhausted,  but  the 
colour  of  the  solution  became  much  paler,  being  reduced 
from  a  deep  yellow  in  (lc)  to  a  pale  greenish  yellow  in 
(6d).  When  mordanting  with  4  per  cent.  R2Cr2Cv,  there- 
fore, the  hath  is  not  entirely  exhausted. 

Experiments  3  and  8  show  that  the  proportion  of  IK'l 
whiuh  is  necessary  for  the  maximum  fixation  of  mordant, 
varies  somewhat  with  the  amount  of  K.X'rJ)7  employed  ; 
and  the  results  may  be  tabulated  as  follows  :  — 


Amount  of  K2Cr/)-  L,  Proportion  of  HCI 
employed.  32°  Tw.  nym*  Maximum 

^   J  Fixation. 


Appearance  of 
Bath. 


1  per  cent.  (1  mol.) 

2 

3        ti  ii 

-*        ii  ii 


3"48  per  cent.  (9  mols.) . 

4-64r-6-9G  per  cent.   (6 
— 9  mols.) 
[  G"9G  per  cent.  (Gmols.). 

6"15— 9-28  per   cent,  (t 
— -6  mols.) 


Quite  exhausted. 


Almost  exhausted. 

Bath  cannot  be 
exhausted  even 
by  1G  mols.  HCI. 


It  is  therefore  possible,  when  using  not  more  than  2*5  to 
3  per  cent,  bichromate  of  potash,  to  quite  exhaust  the 
mordant  bath  by  adding  HCI  in  proper  proportion,  a  result 
which  has  not  hitherto  been  attained  so  completely  by 
other  means.  It  will  probably  never  be  necessary  to  mor- 
dant with  more  than  3  per  cent,  bichromate  of  potash  if 
hydrochloric  acid  is  added  to  exhaust  the  bath,  as  a  rule 
only  1  per  cent,  will  be  needed  ;  but  experiment  shows  that 
even  when  using  4  per  cent,  bichromate  with  hydrochloric 
acid,  a  comparatively  small  amount  of  chromium  remains 
in  the  waste  liquors  ;  a  rough  estimation  indicated  that  the 
residual  chromium  did  not  exceed  one-eighth,  and  was 
probably  nearer  one-tenth,  of  the  amount  originally  em- 
ployed. 

Although  the  point  did  not  arise  until  a  later  stage  of 
the  work,  it  is  convenient  here  to  note  that  subsequent 
experiments  showed  that  the  proportion  of  hydrochloric 
acid  necessary  to  effect  complete  fixation  of  the  mordant 
varied  somewhat  with  different  qualities  of  wool,  the  effect 
1  eing  quite  independent  of  any  adventitious  impurities,  such 
as  alkali,  remaining  from  the  scouring,  &c.  Thus,  as  seen 
in  the  above  table,  1  percent,  bichromate  of  potash  (1  mol.) 
required  3*48  per  cent.  HCI,  32"  T\v.  (9  mols.),  iu  order 
to  completely  exhaust  the  bath  when  using  the  woollen 
cloth  with  which  most  of  the  experiments  were  made,  but 
with  another  (finer")  quality  of  wool,  6  mols.  only  were 
necessary,  as  stated  below.  The  extent  of  the  reduction  of 
the  bichromate  which  occurs,  is  also  largely  influenced  by 
the  character  o£  the  wool,  as  well  as  by  the  length  of  time 
during  which  the  boiling  is  continued. 

Since  it  is  possible  to  conduct  the  mordanting  process 
in  such  a  manner  that  the  whole  of  the  chromium  employed 
is  fixed  upon  the  wool,  it  became  important  to  ascertain  the 
<  Beet  of  the  various  acids  when  a  small  amount  of 
bichromate  was  used.  With  this  object  a  series  of  experi- 
ments were  made  in  which  1  percent.  K.Cr.O-  instead  of 
:;  per  cent.  «  as  used  in  conjunction  « ith  various  amounts  res- 
pectivelyof  IK'l,  UNO,,  IISO,,  and  acetic  acid.  In  all  eases 
the  mordant  baths  were  raised  to  the  boiling  point  in  the 
course  of  80  minutes  and  boiled  for  one  hour,  the  time  in 
which  the  baths  were  exhausted  being  noted  ineachcase. 
With  hydrochloric  acid,  ''<  mols.  were  found,  under  the 
conditions  of  tie-  experiment,  to  he  the  minimum  amount 
which  produced  absolute  exhaustion  of  ihi>  bath,  although 
with  ■">  and  even  l  mols.  the  very  pale  colour  of  the  liquor 
indicated  that  a  mere  trace  of  mordant  remained  unfixed. 
Even  with  6  mols.  IK'l  very  considerable  reduction  of  the 

chromium      chromate     occurred,     which      larger      amounts 

i  endered  more  complete, 
[n  the  course  of  this  experiment  it  was  noticed  that  the 

lions  emit  ai  n  in:1   the  largl  r  amounts  of  aeid  became  more 

quickly   decolourised.      With   u   mol-.  IK'l,   for   instance, 
fixation  of  the  mordant  was  absolutely  complete  after  only 
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10  minutes'  boiling  |  with  8  mole,  after  15  minutes',  with 
7  mols.  after  20  minutes',  and  even  with  8  mols.  at  the 
end  of  only  80  minutes' boiling.  The  mordanting  process, 
with  full  fixation  of  the  chromium  upon  the  fibre,  may 
therofon  be  completed  in  I  hour  or  Less,  instead  of  the 
i1,  or  -  hours  usuallj  employed,  and  in  which  complete 
fixation  is  far  from  being  attained. 

The  corresponding  trial  with  nitric  acid  gave  the  result 
that  with  6  mols.  the  bath  was  absolutely  colourless  after 
30  minutes'  boiling,  but  even  after  boiling  for  60  minutes 
with  I  mols.  this  amount  <li<l  not  suffice  to  remove  t lie  last 
traces  of  chromic  acid  from  the  bath,  although  reduction 
of  the  chromium  chromate  upon  the  fibre  appeared  to  be 
practically  complete  at  the  end  of  •'!•>  minutes'  boiling. 

With  sulphuric  acid,  again, the  bath  appeared  to  be  quite 
exhausted  by  boiling  for  50  minutes  with  4  mols. ;  larger 
proportions  of  this  acid  (5,  (J,  and  7  mols.)  also  exhaust 
the  mordant  bath  more  quickly,  viz.,  in  45,  40,  and  35 
minutes  respectively. 

At  first  sight  it  would  thus  appear  that  equally  good 
results  arc  obtained  with  all  three  mineral  acids  when 
small  amounts  of  bichromate  are  employed  ;  but  a  careful 
examination  of  the  respective  waste  mordant  liquors  showed 
that,  although  when  using  1  mols.  1LS<  >.,  the  exhaustion 
of  the  hath  appeared  complete,  it  really  contained  a  notable 
amount  of  chromium  in  the  reduced  condition.  On  sub- 
Bequently  dyeing  the  patterns  mordanted  with  bichromate 
of  potash,  with  addition  of  hydrochloric,  nitric,  and  sul- 
phuric acids  respectively,  the  superior  result  in  the  case  of 
the  two  former  was  very  marked,  the  K2<>.<  >7  and  II2S04 
mordant  giving  much  paler  shades. 

In  practice  a  considerable  economy  is  effected  by  using 
the  same  mordant  baths,  suitably  replenished,  for  several 
operations  ;  and  since,  when  mordanting  with  suitable 
amounts  of  bichromate  and  hydrochloric  acid,  the  whole 
of  the  chromium  was  extracted  from  the  bath,  it  seemed 
important  to  determine  how  much  hydrochloric  acid 
remained.  With  this  view  an  experiment  was  made  in 
■which  patterns  were  mordanted  with  amounts  of  bichromate 
of  potash  varying  from  1  to  4  per  cent.,  using  in  each  case 
the  best  proportion  of  hydrochloric  acid  as  determined  in 
previous  experiments. 

An  estimation  of  the  acidity  of  the  waste  mordant  liquors 
indicated  that  in  all  cases  the  amount  of  free  acid  left  in 
the  bath  was  practically  nil,  amounting  to  less  than  1  per 
cent,  of  the  acid  originally  used ;  this  was  so,  even  when 
4  per  cent.  K2Cr207  (1  mol.)  +  9-12  per  cent.  HC1,  32° 
(6  mols.),  was  used  as  mordant.  A  considerable  amount 
of  ammonium  chloride  was,  however,  always  found  in  the 
waste  liquors.  (Compare  Part  III. ;  this  Journal,'  March 
1894,  225.) 

A  further  experiment  was  then  made,  in  which  four 
pieces  of  wool  (each  lOgrms.)  were  mordanted  one  after  the 
other  in  the  same  liquor ;  adding  at  first,  and  before  each 
subsequent  operation,  2  per  cent.  K^Cr^O,  ( 1  mol.) 
and  G-86  per  cent.  HC1,  32°  Tw.  (9  mols.").  "After  the  last 
mordanting  operation,  the  waste  liquors  were  found  to 
contain  no  chromium,  and  only  a  mere  trace  of  free  acid  ; 
but,  as  observed  before,  a  noticeable  amount  of  ammonium 
chloride  was  present.  In  practice,  therefore,  the  same 
mordant  bath  may  be  used  several  times,  with  the  certainty 
of  obtaining  at  each  operation  an  identical  result. 

Experiment  9.  —  A  series  of  patterns  was  mordanted 
with  various  amounts  of  bichromate  of  potash  and 
sulphuric  acid,  and  dyed  with  15  per  cent,  logwood. 


r"K2Cr20, 1-0,  1-5,    2,2-5,    3,      4  per   cent.    (1 

mols.) 
H2S04,168°Tw.,  0-5,  0-75,  1,  1-25,  1-5,  2  per  cent.  (H 

L.     mol.) 


The  appearance  of  the  mordanted  patterns  varied  from 
pale  buff  (No.  1),  to  full  olive-yellow  (No.  6),  the  waste 
liquors  varying  from  pale  greenish-yellow  to  deep  yellow. 
In  the  dyed  patterns,  the  intensity  of  the  dark  blue  colour 
obtained  increased  from  No.  1  to  No.  3,  and  then  gradually 
decreased,  No.  6  being  a  pale  greyish  -  blue.  The 
appearance  of  the  correspoudiDg  waste  dye-liquors  was  as 
fo'lows  :  No.  1  a  deep  crimson-red,  showing,  therefore,  the 


presence  of  free  colouring  mitter;  from  No.  1  to  No.  1 
the  colour  gradually  changed  to  a  brownish-olive,  while 
Nob.  5  and  6  were  greenish-olive  and  greyish-blue. 

These  appearances  indicate  that  with  15  per  cent, 
logwood  the  maximum  amount  of  colouring  matter  is  fixed 
by  the  use  of  2  to  25  percent.  lv.Cr.O7  +  1  to  15  per 
cent.  II  SO,.  With  larger  amounts  of  mordant  the  dyed 
colour  is  paler,  "over-chroming"  being  very  apparent  with 
4  per  cent.  K_,(/r.,07  +  2  per  cent.  If.SO,. 

Experiment  lit. — A  similar  series  of  patterns  was 
mordanted  with  the  use  of  equivalent  amounts  of  hydro- 
chloric acid  replacing  the  sulphuric  acid  in  Experiment  4, 
and  afterwards  dyed  with  logwood.  In  this  case  the 
maximum  depth  of  colour  was  obtained  with  the  use  of  a 
smaller  amount  of  bichromate  of  potash  (1-.5  per  cent.),  the 
condition  of  over-chroming  being  already  evident  with 
3  per  cent.,  and  highly  developed  with  4  per  cent. 

Experiment  11. — An  experiment  was  now  made  using 
pure  chromium  trioxide  as  mordant,  in  amounts  equivalent 
to  the  bichromate  employed  in  the  two  previous  trials, 
viz.  :  0-G8,  T02,  1*36,  1-70,  2-04,  2-72  percent.,  and  the 
patterns  were  subsequently  dyed  with  1 5  per  cent,  logwood, 
An  examination  of  the  waste  mordant-liquors  showed  that 
even  with  the  smallest  amount  of  chromic  acid  employed, 
the  bath  was  not  nearly  exhausted,  and  that  with  the  larger 
amounts  the  depth  of  colour  increased  in  proportion.  All 
the  liquors  were  more  highly  coloured  than  those  of  the 
previous  corresponding  experiments  in  which  bichromate 
of  potash  was  emplo)-ed  alone  with  sulphuric  or  hydro- 
chloric acid.  With  respect  to  the  dyed  patterns  the 
maximum  depth  of  colour  was  obtained  with  1-02  per  cent, 
chromium  trioxide,  and  over-chroming  was  very  evident 
with  1  •  7 — 2  per  cent.,  and  highly  developed  with  2  ■  72  per 
cent. 

It  is  an  extremely  interesting  fact  that  one  cannot  obtain 
by  the  use  of  sulphuric  acid  and  sodium  chloride  in  any 
proportions,  a  result  similar  to  that  produced  by  hydro 
chioric  acid.  It  appears  from  our  experiments,  indeed, 
that  the  addition  of  NaCl  along  with  H2S04  has  absolutely 
no  effect,  sulphuric  acid  alone,  giving  precisely  the  same 
result. 

With  regard  to  the  amouut  of  bichromate  of  potash 
which  should  be  employed  when  used  in  conjunction  with 
hydrochloric  acid,  it  has  frequently  been  stated  that  wheu 
mordanting  with  3  per  cent.  K,Cr207  alone,  about  one-third 
of  the  amount  or  1  per  cent,  is  actually  fixed  upon  the  wool.* 
If  sulphuric  acid  is  added  in  amount  sufficient  to  liberate 
chromic  acid  a  somewhat  larger  amount  of  mordant, 
1*5  per  cent,  to  1  •  7.5  per  cent.,  is  fixed.  The  exhaustion 
of  the  mordant  bath  is  no  doubt,  in  all  cases,  influenced  by 
the  character  of  the  wool,  duration  of  process,  &c. ;  but 
experiments  made  annually  by  our  students  show  the  above 
to  be  a  fair  approximation. 

In  Experiments  Nos.  32a,  326,  32c,  patterns  were 
mordanted  respectively  with — 

(a.)  3  per  cent.  K2Cr207. 

(6.)  2  per  cent.     "  ,,"       +  0-6G  percent. H»S04(1  mol.). 
(c.)  1  per  cent.        „         +3-48  per  cent.  HC1.,  32°  Tw. 
(9  mols.). 

aud  dyed  with  madder,  fustic,  logwood,  alizarin,  alizarin 
cyaniu,  and  anthracene  brown.  Comparison  of  the 
mordanted  patterns  showed  that  greater  reduction  had 
taken  place  in  (c)  than  in  (a  and  b),  and  the  dyed  patterns 
of  (c)  were  also  fuller  as  well  as  brighter  than  those  of 
either  (a)  or  (ft),  with  the  single  exception  of  those  dyed 
with  anthracene  brown,  which  gave  a  slightly  fuller  shade 
with  K2Cr207  and  H;S04  mordant. 

Experiments  to  Determine  the  Cause  of  the  Peculiar  Action 
of  Hydrochloric  Acid. 

It  seemed  evident  from  the  result  of  the  foregoing 
experiments  that  the  action  of  hydrochloric  acid  as  an 
assistant  in  conjunction  with  bichromate  of  potash  must  be 
due  to  some  special  reaction  occurring  between  the  hydro- 
chloric acid  and  the  liberated  chromic  acid. 

*  Knecht  and  Ward,  Jour.  Soc.  Dyei«s  and  Colourists,  5.,  p.  184 
(1889).    Loda;e,  same  Journal  8,  p.  60  (1882). 
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It  is  well  known  that  when  chromium  trioxide  is  heated 
with  hydrochloric  acid,  chlorine  is  liberated.  We  are  also 
acquainted  with  such  compounds  as  chromium  oxychloride 
(chromyl  chloride),  Cr().,.CL,  and  chloro-chromic  acid 
HCr03.Cl. 

The  first  of  these  compounds  is  obtained  by  distilling  a 
fused  mixture  of  XaCl,  K.:Cr207,  and  II, SO.,,  and  is  a  liquid 
which,  in  contact  with  water,  decomposes  with  considerable 
energy  into  chromic  and  hydrochloric  acids.  The  properties 
of  this  compound  preclude  the  possibility  of  its  formation 
under  the  ordinary  conditions  of  mordanting  wool. 

As  to  the  second  compound,  it  is  only  known  in  the  form 
of  its  salts.  Potassium  chloro-chromate  is  formed,  for 
example,  by  heating  bichromate  of  potash  with  hydrochloric 
acid  and  a  little  water.  It  crystallises  in  flat  rectangular 
prisms.  The  salt  is  partially  decomposed  by  water,  but  may 
be  recrystallised  from  water  containing  hydrochloric  acid. 
It  decomposes  at  100°  C  with  evolution  of  chlorine. 

It  was  interesting  therefore  to  ascertain  the  behaviour  of 
chloro-chromic  acid  when  used  as  a  mordant,  and  for  this 
purpose  a  quantity  of  the  potassium  salt  was  prepared. 
Several  experiments  were  then  made,  using  equivalent 
amounts  of:  bichromate  of  potash  with  and  without  hydro- 
chloric acid,  chromic  acid,  and  potassium  chloro-chromate, 
with  and  without  sufficient  sulphuric  acid  to  liberate  the  free 
acid. 

It  was  found  that  by  using  potassium  chloro-chromate, 
considerably  more  mordant  was  fixed  than  when  an  equiva- 
lent amount  of  bichromate  of  potash  was  employed  ;  and 
that  with  free  chloro-chromic  acid  very  considerable 
exhaustion  of  the  mordant  bath  occurred.  Indeed  this 
substance  exhibited,  throughout  both  the  mordanting  and 
dyeing  operations  a  very  similar  action  to  that  observed 
with  bichromate  of  potash  and  hydrochloric  acid.  Since, 
however,  9  mols.  HC1  were. used  along  with  the  K;Cr.;0-,  a 
simple  calculation  shows  that  the  amount  of  chlorine  present 
in  the  two  cases  (K.:Cr3Or  +  9HC1,  and  HCr03.Cl)  was  in 
the  proportion  of  4" 5: 1.  Absolute  identity  of  result  could 
not  therefore  be  expected. 

Having  thus  learned  that  chloro-chromic  acid,  and 
bichromate  of  potash  with  hydrochloric  acid,  behave 
similarly,  and  knowing  that  chlorine  is  given  off  when  the 
formers  ubstance  is  decomposed,  as  it  necessarily  must  be 
during  tne  mordanting  process,  it  appears  very  probable 
that  the  special  action  of  hydrochloric  acid  in  conjunction 
with  bichromate  of  potash  is  also  due  to  an  evolution  of 
chlorine  which  acts  upon  the  wool  substance. 

It  has  long  been  known  that  wool  treated  with  chlorine 
has  an  increased  affinity  for  colouring  matters.  The  fact 
was  first  pointed  out  by  John  Mercer  in  1839,  and  was 
soon  practically  applied  in  the  printing  of  muslin-de-laines, 
by  Fort  Bros,  and  Co.,  Oakenshaw,  and  by  James  Thompson, 
at  the  Primrose  Work-.  Clitheroe.  At  a  later  date  (.1865) 
it  was  utilised  by  John  Lightfoot  for  aniline  black  prints  on 
wool.  Further,  it  is  applied  in  skin-mat  dyeing,  where, 
owing  to  the  necessity  of  dyeing  at  a  low  temperature, 
the  skins  are  submitted  to  a  preliminary  treatment  with 
cold  bleaching  powder-solution,  chlorine,  or  hvpochlorous 
acid.  In  1882,  G.  W'itz*  published  a  valuable  paper  on 
the  action  of  hvpochlorous  acid,  chlorine,  and  other 
reagents,  upon  textile  fibres.  His  experiments  had 
principal  reference  to  COtton,  but  he  also  corroborated 
the  fact  that  "  chlorinated "  wool  lias  a  greatly 
increased  affinity  for  colouring  matter-.  At  the  same  time 
Persozf  published  some  additional  notes  upon  the  subject. 

In  recent  years  the  "  chlorination  "  of  wool  has  been  found 
advantageous  by  O.  Witt  and  by  Met  I  lella  and  I 
in  the  application  of  induline,  naphthol  Mack,  and  other 
similar  colour-  ;  ;il-o  by  Kail/-  in  connection  with  the  pro- 
duction of  steam  aniline  black  on  wool  by  the  ferricyanide 
proa 

Wool  treated  with  chlorine  having  therefore  B  greatly 
increased    affinity  for  many  coloui  Ti,    it   appeared 

possible    that    mordant-    alto    would    be    more    Strongly    at- 
tracted ;  indeed,  thin  h;is  aln-adj   been    shown    bj   I..  Lod 


•  Bull,  rle  Soc.  fad.  de  Rouen,  10.  tat,  188  '. 
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to  be  the  case,  and  reference  to  the  fact  was  made  in 
Pari  I.  (this  Journal,  1893,  245).  Lodge*  treated 
woollen  patterns  with  dilute  acidified  solution-  of  bleaching 
powder,  and  subsequently  dyed  with  a  variety  of  colouring 
matters.  His  main  object  was,  to  determine  the  con- 
ditions necessary  to  overcome  the  defects  of  discolouration 
and  the  harsh  feel  of  the  wool  which  occur  when  the 
somewhat  large  amount  of  bleaching  powder  proposed  by 
Lightfoot  is  employed ;  viz.,  12  per  cent,  of  the  weight  of 
wool. 

Incidentally,  in  the  application  of  certain  colouring  matters 
for  which  bichromate  of  potash  mordant  was  used,  Lodge 
observed  that  the  "chlorinated"  wool  acquired  a  much 
deeper  colour  already  in  the  mordant  bath  than  did  un- 
treated wool.  An  estimation  of  the  amount  of  chromium  in 
the  waste  mordant  liquors  showed  that  with  the  use  of  10 
per  cent,  bleaching  powder  and  mordanting  with  3  per  cent, 
bichromate  of  potash,  the  equivalent  of  2*29  per  cent. 
KoCr.,07  was  fixed  on  the  wool ;  whereas  on  the  untreated 
wool  only  1*16  per  cent,  was  fixed.  He  further  noticed 
that  the  amount  of  chromium  fixed  on  the  fibre  increased 
with  the  greater  concentration  of  the  bleaching  powder 
solution  previously  employed. 

With  the  intention  of  combining  the  chlorinating-  and 
mordanting  operations,  Lodge  endeavoured  to  apply  hypo- 
chlorites of  aluminium  and  tin,  but  the  experiments  being 
incomplete,  no  results  were  given  in  the  paper. 

More  recently,  Knecht  and  Milnes  have  studied  the  action 
of  chlorine  and  hypochlorous  acid  on  wool.  Their  object 
was  to  explain,  if  possible,  the  nature  of  the  reaction  which 
occurs  ;  and  although  they  do  not  consider  their  experiments 
conclusive,  their  view  is  that  the  treatment  results  in  an 
oxidation  rather  than  a  true  chlorination  of  the  fibre  (Jour, 
Soc.  Dyers  and  Col.  8,  P-  41, 1894). 

A  Balard  (Mon.  Sci.,  1894)  has  also  published  some 
experiments  dealing  with  this  point. 

If  the  opinion  of  the  above  authors  is  correct,  wool  which 
has  been  oxidised  by  other  agents  should  also  have  an  in- 
creased affinity  for  chrome  mordant ;  and  this  point  we 
have  incidentally  endeavoured  to  investigate  by  treating  the 
fibre  under  a  variety  of  conditions  with  solutions  of  hydrogen 
peroxide. 

It  would  be  tedious,  and  is  indeed  unnecessary,  to  describe 
the  experiments  seriatim ;  a  capitulation  of  the  results 
arrived  at  will  suffice,  these  being  as  follows  : — 

1 .  Wool  which  has  been  previously  oxidised  by  preparing 
with  an  acid  or  alkaline  solution  of  hydrogen  peroxide, 
either  cold  or  boiling,  does  not  attract  an  increased  amount 
of  chromium  during  an  ordinary  mordauting  with  bichro- 
mate of  potash  or  chromic  acid.  In  fact,  excessive  oxida- 
tion of  the  fibre  in  this  manner  appears  to  decrease  its 
power  of  fixing  chromium  from  a  boiling  solution  of  bi- 
chromate. 

2.  The  addition  of  hydrogen  peroxide  to  the  bichromate 
mordant  bath  does  not  aid  the  fixation  of  the  mordant,  but 
an  increasing  amount  of  reduction  results. 

:?.  When  chromic  aeid  (KX'r.f  >;  +  ILS04)  is  the  mordant 
employed,  the  addition  of  hydrogen  peroxide  to  the  bath 
causes  a  greater  fixation  of  mordant  and  also  aids  reduction. 

4.  With  chloro-chromic  acid  as  mordant  the  addition  of 
hydrogen  peroxide  retards  fixation. 

:>.  Wool  oxidised  by  mean-  of  hydrogen  peroxide  always 
produces  darker  -hades  than  unprepared  wool  when 
mordanted  with  bichromate  of  potash  and  dyed  with 
logwood;  but  this  effect  is  not  due  to  the  fixation  cf  a 
larger  amount  of  mordant,  but  rather  to  oxidation  of  the 
colouring  matter  and  fixation  of  the  brown  oxidation 
products  of  h;i  niatein.  The  cause  of  this  oxidation  of 
colouring  matter  is,  moreover,  not  to  be  found  in  the 
condition  in  which  the  mordant  is  fixed,  since  reduction  of 
the  latter  is  induced  by  the  preliminary  preparing  process. 
It  -i,  ,n-  evident,  therefore,  either  thai  a  portion  of  the 
hydrogen  peroxide  has  passed  through  the  mordanting 
procesi  and   been  carried  over  into  the  dye-bath,  or  more. 

probably    thai     some     oxidation     product    of     the    fibre    is 

reduced  by  the  colouring  matter. 
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Ihe  above  experiments  show  thai   treatment  of  the  irool 

with   hydrogen   peroxide,  either  previously  to,  oral   the 

rame  time  as,  mordanting  with  bichromate  or  chromic  acid, 

ool    produce   the   same  efltecl   as    mordanting   with 

potaisium  bichromate  and  hydrochloric  acid. 

It  was  not,  however,  our  intention  at  the  present  time  to 
thoroughly  investigate  the  action  exerted  by  hydb 
peroxide  on  the  wool  fibre,  or  to  disonsa  the  question  of 
whether  the  action  of  chlorine,  hypochlorous  acid,  Sec.  is  an 
oxidation  or  a  chlorination  of  the  fihrej  and  in  subsequent 
experiments,  when  speaking  of  "chlorinated"  wool,  it  must 
be  understood  that  we  merely  refer  to  wool  treated  with 
one  or  other  of  these  reagents. 

Action  of  Hypochlorous  Acid. — Hypochlorous  acid  was 
prepared  in  the  usual  manner  by  precipitating  a  clear 
solution  of  bleaching  powder  with  carbonate  of  soda,  and 
adding  to  the  filtered  solution  of  sodium  hypochlorite  an 
equivalent  amount  of  acetic  acid. 

A  series  of  wool  patterns  were  steeped  for  one  hour  in 
various  strengths  of  this  hypochlorous  acid  solution,  and 
after  washing  successively  with  water,  dilute  ammonia,  dilute 
acetic  acid,  and  finally  with  water,  they  were  mordanted 
with  bichromate  of  potash;  an  unprepared  pattern  was 
simultaneously  mordanted  with  bichromate  and  hydro- 
chloric acid.  An  examination  of  the  waste  mordant  liquors 
and  of  the  mordanted  patterns  showed  that  with  the  in- 
creased strength  of  the  hypochlorous  acid  prepare,  the  mor- 
dant baths  Were  more  and  more  exhausted,  and  the  patterns 
acquired  a  fuller  brownish-yellow  colour,  approximating  to 
that  produced  with  bichromate  and  hydrochloric  acid,  but 
greyer.  It  should  be  noted,  however,  that  the  HCIO  pre- 
pared patterns,  even  before  mordanting,  exhibited  a  distinct 
brownish-yellow  colour,  and  also  that  very  little  effect  was 
produced  as  regards  the  amount  of  mordant  fixed,  unless 
such  a  strength  of  HCIO  was  used  that  the  fibre  was 
partially  disorganised. 

From  this  experiment  it  would  appear  that  wool  prepared 
with  hypochlorous  acid  behaves,  when  mordanted  with 
bichromate  of  potash,  in  a  somewhat  similar  manner  to  that 
of  unprepared  wool  towards  bichromate  and  hydrochloric 
acid  mordant,  but  the  results,  as  above  noted,  are  by  no 
means  identical  in  the  two  cases. 

Action  of  Chlorine. — An  experiment  was  made  in  which 
wool  patterns  were  steeped  in  a  series  of  baths  containing 
various  strengths  of  freshly-prepared  chlorine  water,  so 
constituted  that,  in  respect  of  the  available  amount  of 
chlorine  they  contained,  the  solutions  exactly  corresponded 
to  those  of  the  previous  experiment  with  hypochlorous  acid. 
It  was  noticed  that  the  fibre  became  much  less  discoloured 
by  this  treatment  than  when  hypochlorous  acid  was  em- 
ployed, a  fact  already  observed  by  Knecht  and  Milnes.  ( )n 
subsequently  mordanting  with  bichromate  of  potash  the 
patterns  thus  prepared,  and  comparing  them  with  unpre- 
pared patterns  mordanted  with  bichromate  and  hydrochloric 
acid,  it  was  seen  that  there  was  here  a  greater  similarity  in 
appearance  and  behaviour  on  dyeing,  than  was  the  case 
with  the  hypochlorous  acid  prepared  patterns.  Here  there 
was  indeed  a  very  great  resemblance  in  the  effect  of  the 
two  methods,  though  the  "  chlorinated"  wool  did  not  ex- 
haust the  mordant  bath  quite  so  completely,  and  the  fibre 
was  rendered  somewhat  harsher  to  the  feel  than  was  the 
•case  with  the  bichromate  of  potash  and  hydrochloric  acid 
mordant. 

It  may  be  noted  in  passing,  that  the  wool  prepared  with 
chlorine  materially  differs  in  its  behaviour  from  wool 
oxidised  with  hydrogen  peroxide,  when  mordanted  with 
bichromate  of  potash  and  dyed  with  logwood. 

Another  method  of  preparing  the  fibre  was  now  tried,  in 
which  the  wool  (10  grms.)  was  boiled  for  1  hour  in  solutions 
containing  0- 2,  0"  5,  1,  and  5  grms.  sodium  chlorate  with 
sufficient  sulphuric  acid  to  liberate  chloric  acid.  The  pre- 
pared patterns  were  all  quite  colourless  and  unaffected 
in  feel,  not  discoloured  and  rendered  harsh,  as  with 
chlorine  or  hypochlorous  acid.  The  patterns  were  after- 
wards mordanted  with  chromic  acid  and  dyed  with  logwood, 
and  it  was  observed  that  in  all  stages  of  the  process,  as  well 
as  in  the  final  result,  the  chloric  acid  prepared  wool  behaved 
in  the  same  manner  as  wool  mordanted  with  bichromate 
and  hydrochloric  acid. 


Having  regard  to  the  results  of  the  foregoing  experi- 
ments, we  come  to  the  conclusion  that  the  peculiar  action 
whicfa  occurs  during  the  mordanting  of  wool  with  bichro- 
mate of  potash  and  hydrochloric  acid  is  probably  to  be 
explained  as  follows  : — A  portion  of  the  hydrochloric  acid 
decomposes  the  bichromate  and  liberates  chromic  acid  ; 
then,  inconsequence  of  the  well-known  attraction  of  wool 
for  acids  generally,  the  chromic  and  hydrochloric  acids 
are  separately  attracted  by  the  fibre,  and  indeed  in  such 
amount  that  in  their  comparatively  concentrated  state  within 
the  fibre,  they  react  upon  eacfi  other  with  evolution  of 
chlorine.  This  may  occur  either  directly  or  by  the  de- 
composition of  chloro-chromic  (IICr03C'l)  acid  or  some 
similar  compound  formed  as  an  intermediate  product.  In 
this  manner  the  wool  substance  becomes  chlorinated  or 
oxidised,  or  at  least  modified  in  such  a  manner  that  it  has 
acquired  a  greatly  increased  attraction  for  the  chromic  acid ; 
and,  providing  that  the  amount  of  the  latter  is  not  excessive, 
the  mordant  bath  is  entirely  exhausted.  The  partial  re- 
duction of  the  absorbed  chromis  acid  to  the  form  of 
chromium  chromate  or  even  to  chromic  hydrate  is  effected 
by  the  wool  itself,  as  already  explained  in  Part  I.  of  the 
papers  on  this  subject. 

ltemembering  the  fact  that  if  wool  containing  chromium 
chromate  is  boiled  sufficiently  long  with  water,  chromic 
acid  is  removed  and  green  chroniic  hydrate  is  left  behind 
on  the  fibre  (see  Part  I.,  this  Journal,  1893,  245),  it  is 
not  surprising  to  find  a  similar  further  reduction  of 
the  chromium  chromate  to  occur  under  certain  circum- 
stances in  the  method  here  described.  Once  the  bath  is 
exhausted,  continued1  boiling  can  only  have  the  effect  of 
decomposing  the  chromium  chromate  already  upon  the 
fibre,  for  it  is  equivalent  to  boiling  with  water.  Xo 
liberated  chromic  acid  is  found  in  the  bath  in  this  case 
however,  because  in  the  moment  of  liberation  it  is  attracted 
by  the  "  chlorinated  "  wool ;  and  thus  gradual  and  complete 
fixation  and  reduction  mayr  ensue. 

When  nitric  acid  is  employed  as  an  assistant  it  is  probable 
that  here,  too,  concentration  of  nitric  and  chromic  acids  upon 
the  wool  takes  place,  with  formation  of  nitro-chromic  acid 
(HCra09.  N02),  which  by  its  decomposition  also  acts  upon 
the  fibre  in  such  a  manner  as  to  cause  it  to  attract  an  in- 
creased amount  of  chromic  acid  from  the  bath.  Whether 
in  the  case  of  hydrochloric  acid  real  chlorination  of  the 
wool  occurs  and  with  nitric  acid  an  oxidation,  or  whether 
the  fibre  is  oxidised  in  both  cases,  we  leave  for  the  moment 
undecided,  with  the  hope  that  we  may  devote  further 
attention  to  the  question. 

The  similarity  in  the  action  of  hydrochloric  and  nitric 
acids  when  employed  as  assistants  with  bichromate  of 
potash,  and  the  fact  that,  even  with  comparatively'  small 
amounts,  they  are  capable  of  exhausting  the  mordant 
bath,  is  moreover  interesting  in  the  light  of  the  fact 
that  it  is  just  these  two  acids  which  are  known  to  form 
compounds  with  chromic  acid ;  whereas  sulphuric  and 
acetic  acids,  which  do  not  form  similar  compounds,  are  only 
capable  of  causing  exhaustion  of  the  mordant  bath  when 
comparatively  large  additions  of  acid  are  employed,  the 
latter  fact  being  already  known  and  referred  to  in  Part  I.  of 
these  papers. 

It  appears  probable  that  in  the  case  of  hydrochloric  and 
nitric  acids  we  have  a  precisely  similar  state  of  matters  to 
that  referred  to  when  discussing  the  action  of  tartaric 
acid  and  cream  of  tartar  as  assistants  with  bichromate  of 
potash  mordant.  (See  Part  II.  This  Journal,  Vol.  XII., 
pp.  333  and  334,  1893.)  There  it  was  noted  that  apart 
from  the  wool,  i.e.  in  the  bath,  reduction  of  the  chromic 
acid  took  place  with  difficulty,  whereas  on  the  fibre  itself 
reduction  occurred  much  more  rapidly  and  completely, 
especially  in  the  case  of  tartaric  acid.  Evidently  the 
chromic  and  tartaric  acids  concentrated  upon  the  fibre,  by 
reason  of  the  attraction  of  the  latter  for  acids,  to  such  an 
extent  that  they  reacted  upon  each  other,  and  complete 
reduction  of  the  chromic  acid  was  effected  within  the  fibre. 
In  the  solution  itself,  on  the  other  hand,  the  reaction  did 
not  occur  to  the  same  extent,  because  the  two  acids  were 
there  in  too  dilute  a  condition. 

Probably  any  two  acids  soluble  in  water  and  capable  of 
reacting  upon  each  other  when  in  a  concentrated  condition, 
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would  inevitably  do  so  within  the    wool    fibre    if  it  were 
steeped  or  boiled  in  a  dilute  solution  containing  them. 

At  the  beginning  of  this  paper  it  has  already  been  stated 
that  we  first  noticed  the  peculiar  action  of  hydrochloric 
acid  as  an  assistant  with  bichromate  of  potash  in  the  autumn 
of  1892.  Although  many  of  the  experiments  now  recorded 
were  then  made,  and  we  fully  recognised  the  practical  im- 
portance of  the  discovery,  the  observation  was  not  published  ; 
nevertheless  no  steps  were  taken  to  prevent  publicity ;  the 
process  was  communicated  to  several  persons,  and  it  would 
appear  that  certain  dyers  have  already  found  an  advantage 
in  adopting  the  process. 

In  June  1893  an  English  patent  (No.  11,034)  appeared 
under  the  name  of  O.  P.  Amend,  for  an  improved  method 
of  dyeing  aniline  black  on  wool,  in  which,  before  the 
application  of  the  aniline  salt,  the  fibre  is  steeped  in  a 
somewhat  concentrated  solution  of  chromic  and  hydro- 
chloric or  acetic  acids. 

At  a  later  date  (September  189:;)  another  English  patent 
(No.  18,232)  was  taken  out  under  the  same  name  for  "  im- 
provements in  the  process  of  dyeing,"  in  which  the  fibre  is 
treated  with  a  cold  solution  of  chromic  acid  together  with 
some  other  acid  which  must  be  of  what  is  termed  a  "  non- 
oxidising  "  character ;  hydrochloric  and  acetic  acids  being 
specified.  The  patentee  considers  sulphuric  and  nitric 
acids  to  have  an  "  oxidising  and  destructive  action  on 
animal  fibres,"  and  therefore  unsuitable.  After  steeping  as 
above,  the  fibre  is  subjected  to  the  action  of  a  reducing  agent 
in  solution,  e.g.,  ferrous  sulphate,  sodium  bisulphite,  &c. 
The  product  on  the  fibre  is  described  as  an  insoluble  chro- 
mate  of  the  fibre.  (See  this  Journal,  Vol.  XIII.,  p.  150, 
Feb.  1894.) 

At  first  sight  it  might  be  supposed  that  the  patentee  had 
observed  the  peculiar  action  of  hydrochloric  acid  to  which 
we  have  referred,  but  after  a  careful  perusal  of  the  abstracts 
of  the  patents  as  they  appear  in  the  Journal  of  the  Society 
of  Dyers  and  Colourists,  and  after  repeating  the  experiments 
according  to  the  directions  given,  we  come  to  the  conclusion 
that  this  is  not  the  case. 

TVe  notice,  for  example,  that  the  steeping  of  the  wool  in 
strong  tepid  or  cold  solutions  of  bichromate  of  potash,  with 
addition  of  equivalent  amounts  of  sulphuric,  hydrochloric, 
nitric,  and  acetic  acids,  leads  to  very  similar  results  ;  in 
each  case  the  wool  acquires  a  full,  bright  yellow  colour, 
probably  through  the  absorption  of  chromic  acid  as  such,  the 
waste  liquors  being  all  of  a  pale  yellow  colour.  Of  course 
wool  mordanted  in  this  manner  is  absolutely  useless  for 
ordinary  dyeing  processes ;  hence  the  necessity,  when  re- 
required  for  this  purpose,  of  submitting  it  to  the  action 
of  reducing  agents,  but  even  then  the  amount  of  chromic 
oxid'-  fixed  on  the  fibre  would  be  very  excessive  and  far 
beyond  anything  required  in  practice,  f< jr  which  indeed  the 
whole  process,  as  described,  seems  altogether  unsuitable. 

It  will  be  noted  also  that  the  inventor  regards  acetic  acid 
as  equally  useful  with  hydrochloric  acid,  while  nitric  acid 
is  not  considered  useful ;  whereas  we  find  the  reverse  to  be 
the  case  in  respect  of  these-  two  acids. 

Incidentally,  in  June  1891,  we  showed    the  results  of  our 

experiments  to  Mr.  J.  Smith,  Director  of  the  Dyeing 

Department  of  the  Massachusetts  Institute  of  Technology, 

on,  U.S.A.,  and  were  interested  to  learn  from  him   that 

he  had  already  noticed  the  difference  of  behaviour  between 
sulphuric  and  hydrochloric  acids  when  employed  as 
ants  iii  mordanting  wool  with  bichromate  of  potash, 
I  thai  both  acids  are  annually  employed  in  this 
way  by  bis  students  in  the  usual  systematic  series  of 
experiments  which  they  carry  out.  The  observation,  ho  ■• 
had  evidently  not  sufficiently  attracted  hi-*  attention  to  cause 
Mm  to  investigate  the  matter. 

Bichromate  of  potash  i -   by  fai  the  most  important  and 

largely  used  mordant  of  the  wool-dyer,  and  yel  the 

method  of  its  application  up  to  the  present  must  be  regarded 

ring  left  much  to  be  d<  nred,  chiefly  because  of  the 

•i  of  the  hath.     Not  oidj  has  tins  defect  given 

■  ;    one    kind  and    another,  through    the 

olty  of  regulating  the  amount  of  chromium  Axed  on 
the  fibre  ;  but  over-chroming, 

tendering  of  the  fibre,  accelerating  the  fading  of  the  dyed 
colour,  wc,  are   by  no  means  oi    infrequent  occurrence, 


arising  as  they  do  in  consequence  of  excessive  accumulation 
of  bichromate  in  the  mordanting  bath  through  the  general 
adoption  of  the  system  of  retaining  the  spent  chrome  liquors 
and  freshening  up  for  successive  lots  of  material. 

I>y  adopting  the  method  of  mordanting  described  in  this 
paper  these  defects  may  be  entirely  avoided  without  the 
necessity  of  determining  the  amount  of  chromic  acid  in  the 
spent  liquors.  The  mordant  baths  may  be  exhausted  to 
such  perfection  that  neither  chromic  acid  nor  free  hydro- 
chloric acid  are  left  in  the  bath,  and  successive  lots  of 
material  may  be  mordanted  with  an  equality,  as  regards 
percentage  of  chromium  fixed  on  the  fibre,  hitherto  un- 
attainable. Those  dyers  who  have  not  used  a  "  standing 
bath  "  of  bichromate,  but  have  had  to  make  up  a  fresh 
mordant  bath  for  each  dye,  e.g.  loose-wool  dyers,  will  effect 
a  considerable  economy  in  bichromate,  and  need  only  use 
one-half  to  one-third  of  the  amounts  hitherto  employed. 

Add  to  this  the  fact  that  the  waste  liquors  discharged 
into  the  neighbouring  stream  are  absolutely  colourless  and 
devoid  of  any  injurious  ingredients  whatever,  and  we  cannot 
but  think  that  the  method  above  described  will  be  largely 
adopted  in  practice.  From  a  practical  point  of  view,  indeed, 
we  regard  the  improvement  brought  before  your  notice 
this  evening  as  one  of  the  most  important  results  of  our 
studies  on  the  mordanting  of  wool  with  chromium,  to  which 
we  have  now  devoted  attention  for  some  years. 


Discussion'. 

Mr.  C.  Eawson  asked  whether  the  combined  action  of 
chromic  and  hydrochloric  acids  rendered  the  wool  harsh, 
and  whether  the  materials  were  evenly  mordanted.  In 
practice,  he  said,  it  was  found  more  difficult  to  obtain  even 
mordanting  with  an  acid  bath  than  with  potassium 
bichromate  alone.  If  the  process  were  free  from  these 
drawbacks  it  would  be  of  great  use. 

Mr.  Thorp  Win  taker  said  that  he  felt  doubtful  as  to 
whether  an  acid  bath  would  give  even  results,  though  should 
that  be  the  case  the  possibility  of  exhausting  the  bath  would 
be  of  value. 

Mr.  G.  W.  Slattkr  said  that  he  had  found  that  small 
samples  could  be  mordanted  quite  evenly,  so  far  as  he  could 
see,  using  solutious  of  bichromate  alone  or  together  with 
hydrochloric  or  sulphuric  acids.  On  the  other  hand,  a  piece 
of  cloth  00  yards  long  mordanted  in  a  bath  containing 
sulphuric  acid  gave  very  uneven  results  when  dyed,  while  a 
neutral  KX'ivJ  >;  bath  gave  even  results. 

Mr.  Fairlkv  suggested  that  uneven  results  might  be 
accounted  for  by  the  strong  affinity  of  the  wool  for  the 
materials  present  in  the  dye-bath.  Those  parts  of  the  cloth 
which  first  enter  the  bath  may  take  up  a  large  part  of  the 
chromium  and  hydrochloric  acid,  and  so  leave  it  much 
weaker  for  the  cloth  coming  afterwards. 

Prof.  Smi  i  in. i. is  asked  whether  in  those  experiments  in 
which  the  authors  had  found  that  a  mixture  of  IVaCl  and 
If.SO,  gave  results  differing  from  those  obtained  with 
hydrochloric  acid,  equivalent  quantities  merely  of  I\'aCl  and 
1I_,S(  ),  had  been  used. 

Prof.    Hivimki.    replied  that  such  amounts  of   sodium 

chloride  and  sulphuric  acid  had  been  employed  as  would    lie 

necessary  to  liberate,  not   only  an  a un(  of  hydrochloric 

acid  equal  to  that  used  in  the  experiments,  but  also  a  large 
excess,  but  this  did  not  make  any  difference  in  the  result; 
the  mixture  oi  common  salt  and  sulphuric  acid  in  no  way 
behaved  like  hydrochloric  acid. 

Mr.  F.  \V.  Richardson  asked  whether  any  ammonium 

Chloride  was  found    in    the    baths    In    which  wool   bail    been 

treated  with  hypochlorous  acid  or  witl  chlorine. 

Mr.   GaBDNBB,    in  reply,  said    that    be    had  no  d.nibt   lhal 

'.  lb(JI   was  formed,  though  do    special    experiments  bad 

bi  I  n  made  on  that  point.      lie  also  said  that    the  process   of 

chroming  described  in  the  paper  did  aol  appear  to  roughen 
the  wool  fibre  to  any  marked  extent,  though  no  doubt  any 
process  in  which  the  wool  was  treated  with  acid  tended  to  do 


THE  JOURNAL   OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.  iy 81, 1868, 


■o  more  or  less,  frit  pilar  mordanting  In  practice,  due  to 
t lie  employment  of  acid  chrome  baths,  had  already  bee  i 
specially  referred  to  in  Pari  I.  of  these  papers,  and  it  was 
probablj  due  to  the  great  affinity  of  wool  for  chromic  acid; 
nevertheless,  manj  dyers  did  employ  acid  chrome  baths 
in  practice  ;  henoe  in  tin'  ftrsl  instance  we  recommend  Buch 
dyers  to  adopt  the  improvement  <1.  >ci  it>«  <1.  Possibly  tin; 
addition  of  sodium  sulphate  or  Bome  other  levelling  agent 
might  be  beneficial,  and  render  the  process  available  for 
piece-dying,  but  at  anj  rate  it  should  lie  suitable  for  loose- 
wool  dyeing,  lie  added  that  special  experiments  had  shown 
that  the  mordanting  in  acid  Bolutions  did  not  tender  the 
wool  fibre  more  than  a  treatment  with  potassium  bichromate. 


■  <tgceccju«— »» 


THE  TINCTORIAL  PROPERTIES  OF  SOME 
INDIAN  DYESTUFFS.— PART  II. 

BY   J.    J,    HUHMEL    AND    A.    G.    PERKIX. 

Ix  continuation  of  our  work  on  this  subject,  we  have, 
during  the  past  year,  submitted  to  examination  a  number  of 
yellow  dyestuffs  from  India,  samples  of  which  have  been 
received  from  the  Imperial  Institute  of  London. 

One  or  two  of  the  dyestuffs  to  be  referred  to  have 
already  been  examined  chemically  by  Dr.  Schunck,  but 
the  rest  are  either  at  present  undergoing  chemical 
investigation,  or  are  about  to  be  examined  in  this  way, 
in  the  Clothworkers'  Research  Laboratory  of  the  Dyeing 
Department  of  the  Yorkshire  College. 

Yellow  dyestuffs  seem  to  be  somewhat  widely  diffused 
in  the  vegetable  kingdom,  and  in  recent  years  those  which, 
like  fustic,  quercitron  bark,  &c,  are  only  applied  with 
the  aid  of  mordants,  have  attracted  increased  attention, 
because  certain  relationships  have  been  discovered  to 
exist  between  the  colouring  matters  contained  in  some  of 
them.  Moreover,  certain  coal-tar  yellow  colouring  matters 
are  now  known  which  possess  similar  dyeing  properties  to 
those  derived  from  natural  sources  ;  one  at  least  of  the 
natural  yellow  mordant  dyes  (gentisin)  has  been  prepared 
artificially ;  and  altogether  the  chemist  seems  to  have 
gained  such  an  insight  into  their  constitution  as  to  enable 
him  with  tolerable  certainty  to  classify  them  as  xanthones. 

The  interest  attached  to  an  examination  of  Indian 
yellow  dyestuffs  is  to  see  if  the  principles  they  contain 
are  identical  with,  or  distinct  from,  those  already  known  ; 
and  if  the  latter,  whether,  by  reason  of  some  peculiarity, 
their  constitution  ma}'  not  be  more  readily  determined  than 
that  of  similar  colouring  principles  already  known. 

We  propose  to  refer  first  to  those  yellow  dyestuffs,  which 
are  applied  by  means  of  mordants,  and  then  to  two  or  three 
which  are  applied  direct.  The  dyeing  properties  of  some 
have  already  been  referred  to  by  early  writers  on  dyeing, 
and  also  in  recent  years  by  Mr.  T.  Wardle  in  his  "  Report 
on  the  Dyes  and  Tans  of  India,"  1878-1886,  presented  to 
the  Government  of  India,  but  since  in  this  document  no 
reference  whatever  is  made  to  the  methods  employed,  it 
seems  desirable  that  some  record  should  be  made  as  to  the 
necessity  or  otherwise  of  employing  mordants  with  them, 
with  a  view  to  their  better  classification. 

A  rtocarpus  integrifolid. 

This  is  the  well  known  Jack-fruit  tree  of  India,  belonging 
to  the  Urtieacese,  a  large  tree  cultivated  throughout  India 
and  Burma,  except  in  the  north.  The  rasped  wood  is  used 
by  the  natives  of  India  and  Java  as  a  yellow  dye  in  con- 
junction with  alum,  for  colouring  the  robes  of  the  Burmese 
priests,  and  also  for  general  purposes.  It  is  often  used  in 
dyeing  silk.  In  different  parts  of  India,  the  fruit,  bark,  and 
roots,  as  well  as  the  wood,  are  employed  in  dyeing. 

The  chemical  examination  of  this  dyestuff  has  already 
been  completed  by  Mr.  A .  G.  Perkin,  andits  colouring  matter 


i  has  been  isolated.  Further  reference  here  i^  unnecessary, 
>ince  the  results  wili  shortly  be  communicated  to  the 
Chemical  Society  of  London. 

With  respect  to  its  dyeing  properties  it  gives  on 
mordanted  wool,  shade-  which  arc  similiar  to  those 
obtained  from  old  fustic,  viz.,  olive-yellow  with  chromium, 
dull  yellow  with  aluminium,  and  a  brighter  yellow  with 
tin  mordant.  In  all  cases,  employing  equal  weights,  the 
Artocarpus  colours  are  much  paler  than  those  of  old 
In -lie.  The  most  notable  difference  in  this  respect  is 
shown  on  iron  mordant,  with  which  Artocarpu-  gives  only 
a  pale  brownish-huff  colour,  whereas  fu>tie  gives  a  very 
dark  brownish-olive.  A  comparative  dyeing  experiment 
mad.-  on  chromium-mordanted  wool  showed  Artocarpus 
to  have  about  one-third  the  colouring  power  of  old  fustic. 
.Mr.  Wardle  found  this  wood  to  contain  a  moderate  amount 
of  yellow  colouring  matter;  he  produced  from  it  brownish- 
yellow  colour  on  silk,  but  did  not  consider  it  well  adapted 
for  wool. 

Datisca  cannabina. 

This  is  a  tall,  erect  herb,  resembling  hemp,  belonging  to 
the  Datiscece,  and  met  with  in  the  temperate  and  sub-tropical 
Western  Himalaya  from  Kashmir  to  Nepal ;  it  is,  however, 
not  plentiful. 

The  root,  known  as  Ahalhir,  is  extensively  used  in 
Kashmir  and  throughout  the  Himalaya  as  a  yellow  dyestuff, 
chiefly  on  alum-mordanted  silk.  In  Basahr,  on  the  Sutlej, 
about  200 — 30u  maunds  are  obtained  annually,  its  selling 
price  being  about  14  rupees  per  maund  of  80  lbs. 

The  chemistry  of  this  dyestuff  has  been  studied  by 
Braconnot,  Stenhouse,  and.  quite  recently,  by  Schunck  and 
Marchlewski.  The  root  contains  a  colourless  crystalline 
glucoside,  datiscin,  which  when  boiled  with  dilute  mineral 
acid  decomposes  into  the  true  colouring  matter  datiscetiic 
and  rhamnose. 

The  experiments  here  recorded  we  made  with  a  small 
sample  of  root  kindly  supplied  to  us  by  Dr.  Schunck. 

We  find  the  dyeing  properties  of  datisca-root  on  wool,  to  be 
very  similar  to  those  of  old  fustic.  It  is,  however,  slightly 
inferior  in  dyeing-power,  for  on  tin  mordant  4  grms\ 
datisca-root  are  equal  to  3-5  grms.  old  fustic. 

On  cotton  it  dyes  more  like  quercitron  bark,  in  so  far 
that  the  olives  obtained  on  iron  mordant  are  much  darker 
and  bluer  in  shade,  as  though  some  tannin  matter  were 
present.  It  appears  to  have  about  the  same  colouring  power 
as  quercitron  bark,  but  gives  brighter  yellows  with 
aluminium  mordant.  Applied  to  wool  it  differs  from 
quercitron  bark  by  giving  with  chromium  mordant  an 
olive-yellow  which  is  not  of  such  a  reddish  tone,  and  with 
tin  mordant  a  bright  yellow  instead  of  an  orange. 

Although,  by  reason  of  its  scarcity,  this  dyestuff  is  not 
likely  to  be  introduced  into  Europe,  we  certainly  consider 
it  an  excellent  colouring  matter,  and  worthy  to  rank  with 
the  natural  yellow  mordant-dyestuffs  at  present  in  use. 


Sophora  japonica. 

This  is  a  large  and  beautiful  tree,  not  unlike  an  acacia., 
belonging  to  the  Legiiminosx,  which  grows  abundantly 
throughout  China,  whence  it  has  been  introduced  into 
Japan. 

The  undeveloped  flower-buds  constitute  an  important 
yellow  dyestuff  employed  by  the  Chinese  for  colouring  the 
silken  vestments  of  the  mandarins.  For  this  purpose  the 
buds  are  collected  and  dried  rapidly,  either  in  the  sun  or 
by  artificial  means,  usually  with  the  addition  of  a  little 
chalk.  The  method  of  dyeing  employed  consists  in  simply 
boiling  for  1 — 1^  hours,  in  a  decoction  of  the  flower-buds, 
silk  which  has  previously  been  mordanted  by  steeping  over- 
night in  a  cold  solution  of  alum.  Less  frequently  it  is 
employed  in  the  dyeing  of  cotton  and  wool.  Its  price  is 
about  30s.  per  cwt. 

The  chemistry  of  this  dyestuff  has  been  studied  by  many 
chemists,  but  most  recently  by  Dr.  Schunck,  who  finds  that 
the  glucoside  which  it  contains,  formerly  called  sophorin, 
is  really  identical  with  rutin.  When  decomposed  by 
boiling  with  dilute  mineral  acids  it  yields   1  mol.   quercetin 
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and  2  mols.  rhamnose,  and  differs  therefore  but  slightly 
from  quercitrin,  which  under  similar  influences  yields  equal 
molecules  of  these  two  substances. 

Sophora  buds  have  long  ago  been  experimented  with  in 
dyeing,  both  in  France  and  England,  partly  with  the  object 
of  determining  whether  it  was  capable  of  furnishing  a  green 
as  well  as  a  yellow  dye,  as  had  been  stated  by  travellers  in 
China. 

Messrs  Michel  and  Guinon,  in  a  report  which  appears  in 
the  Annales  de  la  Societe  d'Agriculture  de  Lyon,  1847, 
Vol.  X.,  pp.  534 — 536,  state  that  for  silk-dyeing  the 
properties  of  Sophora  buds  are  similar  to  those  of  weld, 
but  that  it  is  three  times  stronger  in  colouring  power. 
Mercer  and  Crum,  who  examined  the  dyestuff  in  1853  for 
the  Hoard  of  Trade,  state  that  it  dyes  a  pure  yellow  very 
like  that  given  by  Persian  berries. 

This  last  statement  agrees  entirely  with  our  own  experi- 
ments with  it  in  cotton-dyeing. 

"When  applied  to  wool,  however,  it  gives  colours  more 
like  those  obtained  with  quercitron  bark,  viz.,  a  dull  orange 
with  chromium,  a  yellow  of  moderate  brilliancy  with 
aluminium,  a  bright  yellow  with  tin,  and  a  dark  olive 
with  iron ;  in  no  case,  however,  are  the  colours  identical. 
In  dyeing  power  it  seems  to  be  equal,  if  not  slightly 
superior,  to  quercitron  bark. 

These  experiments  have  been  made  with  Sophora  buds 
received  from  Mr.  James  Buchanan,  of  Shanghai. 

We  regard  this  as  an  excellent  dyestuff,  quite  equal  to 
those  of  a  similar  character  in  general  use. 

Delphinium  zalil. 

This  is  a  perennial  herbaceous  plant  belonging  to  the 
Ranunctdacese,  which  bears  a  spike  of  yellow  flowers  two 
feet  in  height.  It  is  abundant  in  certain  parts  of 
Afghanistan,  e.g.,  on  the  downs  of  the  Badghis,  and  in 
the  vicinity  of  Gulran,  and  in  Khorasan. 

The  dyestuff,  known  as  Asbarg,  consists  of  the  dried 
flowers  and  flowering  stems,  which  are  largely  exported 
from  Kabul  and  Khorasan,  vii  the  Punjab,  into  all  parts 
of  India.  It  is  used  in  the  native  calico-printing,  but 
chiefly  in  silk-dyeing,  along  with  datisca  cannabina  roots, 
and  with  alum  mordant,  for  the  production  of  a  bright 
sulphur-yellow  colour  known  as  gandhaki.  Its  price  is 
rupees  per  cwt. 

The  chemistry  of  this  dyestuff  has  still  to  be  studied, 
and  this  we  hope  to  do  as  soon  as  further  supplies,  already 
asked  for  through  the  Imperial  Institute,  come  to  hand. 
-  The  dyeing  properties  of  Delphinium,  both  on  wool  and 
cotton,  are  very  similar  indeed  to  those  of  Sophora,  from 
which  it  differs  only  by  having  less  dyeing  power. 
Compared  with  the  ordinary  dyewood  it  is  therefore  most 
similar  to  quercitron  bark,  and  compared  with  this  dyestuff 
on  wool  with  tin  mordant,  it  appears  that  1  ■  75  grms. 
quercitron  bark  are  equal  in  dyeing  power  to  5  grms. 
delphinium,  but  the  latter  gives  a  much  purer  yellow, 
i.f.  less  orange.  It  would  therefore  seem  to  have  about 
half  the  colouring  j.ower  of  Sopbora-buds. 

Although  quite  a  good  dyestuff  for  native  use,  the 
comparatively  low  colouring  power  ot  Delphinium  zalil 
flowers  will  prevent  it  from  finding  any  employment  in 
Europe. 

Mi/i a  a  nagi. 

This    is   ao   evergreen   tree,  belonging   to   the    Myricacea, 

met  with  in  the  sab-tropical  Himalaya  from  the  Ravi 
da,  also  in  the  Khasia  Mountains,  the  Malay  Islands, 
China  and  Japan.  It  is  the  box-myrtle  or  yangmm  of 
China,  and  m  synonymous  with  M.  sapida,  M.  rubra,  and 
M.  integrifolia. 

The  bark  is  occasionally  used  inning  agent,  and 

for  medicinal  purposes,  and  I    laid  to  have  been  exported 

from  the  North-West  Provinces  to  other  j.art ^  of  India  in 

tent  of  about  .v>  tons  per  annum.     In 

Bon  met   with  under  the  Hume  of  kaiphal,  and  is 

h  l — 2  rupees  per  maund  of  41  lbs. 

It  does  not  appeal   to  be  used  as  a  dyestuff  except  in 

in  the  Simla  district,  but  since  i   to  be 

ployed  for  dyeing  pink  (?)  there  must  be  som<  error  in 


For  the  small  sample  of  bark  used  in  the  present  experi- 
ments we    have  to  thank  the  authorities  of  the  Imperial 

Institute,  London,  who  have  promised  a  larger  supply  to 
enable  us  to  make  the  chemical  examination  which  we  have 
in  view. 

The  dyeing  properties  of  Myrica  bark,  although  generally 
similar  to  those  of  other  yellow  mordant  dyestuffs,  differ  in 
some  respects  from  any  one  of  them.  On  wool,  with 
chromium  mordant,  it  gives  a  deep  olive-yellow,  and  with 
aluminium  a  dull  yellow,  similar  to  the  corresponding 
colours  obtained  from  quercitron  bark,  but  much  fuller  ; 
with  tin  mordant,  however,  it  gives  a  bright  red-orange, 
redder  in  hue  than  that  given  by  quercitron  bark,  and 
fuller  even  than  that  given  by  an  equal  percentage  of 
Persian  berries,  to  which  otherwise  it  is  very  similar ;  with 
iron  mordant  it  gives  a  dark  greenish-olive  like  that 
obtained  from  quercitron  bark,  but  again  fuller ;  it  seems 
indeed  to  have  a  greater  colouring  power  than  all  other 
natural  yellow  mordaut-dyestuffs. 

On  cotton,  with  aluminium  and  iron  mordants  it  dyes 
colours  which  are  more  similar  to  those  obtained  from  old 
fustic  than  from  quercitron  bark,  the  colours  with  iron 
mordant,  for  example,  not  exhibiting  the  dark  and  bluish 
hue  given  by  the  latter,  as  though  tannin  matter  were 
absent. 

Compared  with  old  fustic,  on  wool  mordanted  with 
aluminium,  3-7  grms.  Myrica  bark  equal  in  dyeing  power 
5  grms.  old  fustic,  but  it  gives  a  much  duller  olive-yellow 
colour.  Compared  on  wool  with  chromium  mordant, 
2  grms.  Myrica  bark  are  equal  to  5  grms.  old  fustic,  but 
here,  too,  the  colour  is  much  redder  or  browner. 

The  comparative  richness  in  colouring  power  of  Myrica 
bark,  and  the  full,  brilliaut  red-orange  given  with  tin 
mordants  on  wool,  are  sufficiently  interesting  to  warrant  us 
in  examining  this  bark  thoroughly,  more  particularly  since 
it  is  evident  that  its  utility  as  a  dyestuff  is  unknown  to  the 
Hindoos. 

Buiea  frondosa. 

This  is  a  moderate-sized,  decidu6us,  distorted  tree,  belong- 
ing to  the  Leguminosx,  and  bearing  numerous  large,  bright 
orange  flowers  having  a  dark,  olive-green  velvety  calyx. 
It  is  common  throughout  India  and  Burma,  extending  iu 
the  North-West  Himalaya  as  far  as  the  Jhelum  river. 
It  is  said  to  be  one  of  the  most  beautiful  trees  of  the  plains 
and  lower  hills  of  India. 

It  is  this  tree  which  yields  the  so-called  "  Butea  Gum" 
or  "  Bengal  Kino,"  and  upon  which  also  the  lac  insect  is 
reared  in  many  parts  of  India. 

The  dried  flowers  called  lesfi,  hcsi'i,  kesuda,  or  pal&S-ke"- 
pMl,  yield  by  the  native  methods  a  brilliant  but  fleeting 
yellow  dye,  much  used,  especially  during  the  IlOli  festival! 
The  dye  is  extracted  either  by  expressing  the  coloured  sap 
of  the  fresh  flowers,  or  by  making  an  aqueous  decoction  or 
infusion  from  the  dried  flowers  These  are  obtainable  in 
unlimited  quantity,  and  are  usually  collected  in  March  and 
April,  and  dried  in  the  sun. 

The  native  methods  of  dyeing  with  testl  are  of  the 
simplest  kind,  and  consist  in  steeping  the  textile  materials 
in  a  hot  or  cold  decoction.  As  a  rule  no  assistant  or 
mordant  is  employed,  so  that  virtually  the  process  is  one  of 

staining  rather  than  of  dyeing,  and  the  colour  v;\\\  be  readily 
washed  Out  ;  this  is  regarded  indeed  as  an  advantage,  and  is 
usually  effected  after  the  festival  is  over.  Sometimes  the  cloth 
is    previously    prepared    with   alum   or    wood-ash,   and    then 

boiled  with  the  decoction  of  the  flowers,  or  these  substances 
are  added  to  the  <\yr  bath  previous  to  the  introduction  of 
the  cloth.  Sometimes  other  dyestuffs  are  employed  along 
with  tesil,  e.g.  annatto,  turmeric,  myraholams,  &c,  either 
with  the  object  of  modifying  the  colour  obtained,  or  to 
m  nder  il  less  fleeting, 

With  respect  to  the  chemical  examination  of  this  dye- 
stuff,  now  being  made  for  the  first  time,  it  promises  to  give 
interesting  results.    The   flowers  contain  a  glucoside,  readily 

decomposed  by  boiling  with  dilute  mineral  acid,  and  thus 
yielding  the  true  colouring  matter,  which  crystallises  from 
ualer  oi  alcohol  in  the  form  of  colourless  ceedles.     It  seems 
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to  differ  in  iti  reactions  from  other  j  ellow  mordant-dp  -mil-, 
though  in  jome  respects  ii  is  nol  unlike  the  fisetin  obtained 
from  young  fustic.     (Si  Chem.  Soc.  1894,  11.) 

\-  might  be  expected  from  the  foregoing  statement,  the 
dyeing  properties  of  Butea  flowers  differ  from  those  of  other 
natural  yi  llovi  dyestuffs.  The  glucoside  does  not  decon 
readily  during  the  dyeing  process,  hi  oce  the  flowers  do  not 
dye  mordanted  cotton;  and  even  in  wool-dyeing,  where  acid 
baths  are  employed  cnly  comparativelj  weak  colours  are 
obtained.  When,  however,  the  glucoside  has  been  dccom- 
1  by  boiling  the  flowers  with  dilute  mineral  acid,  the 
full  ami  normal  dyeing  power  is  obtained.  The  flowers  may 
be  boiled  with  dilute  hydrochloric  acid,  and  the  whole 
i  vaporated  to  dryness  on  the  wa1  sr-bath  to  remove  excess 
d,  or  one  may  use  dilute  sulphuric  acid,  and  eventually 
neutralise  the  acid  liquid  with  sodium  carbonate.  After 
treatment  in  this  manner  the  Butea  flowers  give,  with  the 
different  mordants  on  wool,  colours  which  somewhat 
resemble  those  obtained  from  young  fustic,  namely,  a 
terra-cotta  shade  with  chromium,  a  bright  orange  with 
aluminium,  bright  yellow  with  tin,  and  a  brownish-olive 
with  iron.  The  chromium  colour  is  remarkable  by  being 
much  redder  in  hue  than  the  corresponding  colour  obtained 
from  all  other  yellow  mordant-dyestuffs.  All  the  colours 
obtained  on  wool,  with  the  different  mordants,  are  very 
fugitive  to  light,  so  that  in  this  respect,  too,  this  dye3tuff  is 
similar  to  young  fustic.  Wa  cannot  therefore  endorse 
Mr.  T.  Wardle's  opinion,  that  if  Butea  flowers  could  be 
obtained  in  quantity  and  sufficiently  cheap,  they  would  be 
a  useful  addition  to  the  yellow  dyes  we  already  possess. 

For  the  supply  of  Butea  flowers  with  which  these  experi- 
ments have  been  made,  and  for  the  purpose  of  the 
chemical  investigation  now  in  progress,  we  are  indebted  to 
Mr.  YV.  livid,  of  Bombay,  to  whom  we  express  our  thanks. 

3 [allot us  philippinensis. 

This  is  a  small  evergreen  tree  belonging  to  the  Enphor- 
biaceee,  met  with  throughout  tropical  India,  Burma,  and 
Ceylon,  also  iu  China,  the  Malay  Islands,  and  Australia. 

The  so-called  kamala  dye,  obtained  from  this  plant,  is 
the  red  glandular  powder  found  on  the  exterior  of  the 
fruit.  The  ripe  capsules  are  gathered  in  March,  and 
shaken  in  bags  till  the  powder  separates.  Most  of  that 
sold  iu  the  bazaars  is  largely  adulterated  with  red  mineral 
matter,  hence  the  price  varies  considerably  from  7  to  40 
rupees  per  maund,  an  average  price  being  about  1*.  Sd.  per  lb. 

Kainala  is  extensively  employed  by  the  Hindoos,  both  as 
an  anthelmintic  drug,  and  for  dyeing  silk  and  wool  a  bright 
orange  colour.  The  fabric  is  dyed  in  a  boiling  bath 
containing  4  parts  kamala,  1  part  alum,  2  parts  sodium 
carbonate  (native  barilla),  previously  well  rubbed  together 
in  the  powdered  state  with  a  very  small  quantity  of  sesamum 
oil.  The  alum  is  sometimes  omitted,  but  the  addition  of 
the  alkali  is  absolutely  necessary  in  order  to  dissolve  the 
colouring  iratter,  which  is  of  a  resinous  character  and  quite 
insoluble  in  water. 

The  chemistry  of  kamala  has  been  studied  by  Anderson 
and  others,  and  quite  recently  by  A.  G.  Perkin  (Chem. 
Soc.  Trans.  1893,  63,  P-  975  ;  1895,  67,  P-  230),  who  has 
isolated  the  following  crystalline  substances  :  rottlerin, 
C33H30O9 ;  homo-rottlerin,  C33H3607;  iso-rotllerin,  C'12H12Or, ; 
also  two  resins,  C^PI^O-j  and  C13Hi204,  of  low  and  high 
melting  point  respectively,  and  a  colourless  wax  C^.yHjjCv 
The  essential  dyeing-agent  is  the  rottlerin,  and  in  lesser 
degree  the  homo-rottlerin,  the  latter  being  present  in  onl}' 
very  small  amount. 

About  the  beginning  of  this  century  the  dyeing  properties 
of  kamala  were  examined  by  Bancroft,  apparently  in  a 
cursory  manner.  In  his  "  Philosophy  of  Permanent 
Colours,"  II.,  p.  315,  he  writes  : — "The  colour  of  this 
powder  seems  to  be  intermixed  with  a  portion  of  resinous 
matter,  which  renders  it  but  little  soluble  in  water  only, 
but  being  made  soluble  by  an  admixture  of  soda,  I  found 
it  afterwards  capable  of  dyeing  a  very  high  and  bright 
orange,  with  alum  and  with  solutions  of  tin,  which  orange 
colour  was  sufficiently  durable  on  silk,  but  less  so  od 
cotton." 

In  1830  Gonfreville  sent  about  1  cwt.  of  it  to  France  for 
distribution   to   chemists   and   manufacturers.     He    states 


that  ihe  Moutcbys  Indians  dye  with  it  in  alkaline  solution, 
but  points  OUt  thai  to  fi\  it  on  textile  material  it  requires 
in  addition,  the  aid  of  a  mordant,  <■.</.  alum,  or  a  tin  salt. 

He  found  the  colouring  matter  to  lie  insoluble  in  water, 
but  soluble  in  alcohol  and  in  ether,  by  means  of  which  he 
pr<  pared  the  pure  .substance,  to  which  he  gave  the  name 
rnllli  rin  Alkaline  salts  lie  found  to  dissolve  the  colour 
with  a  deep  blood-red  colour.  On  shaking  up  the  alkaline- 
solution  in  a  flask,  an  orange-coloured  scum  was  produced, 
apparently  by  the  action  of  the  air;  this  scum  contained  an 
altered  substance  insoluble  in  alkali  carbonate,  alcohol,  and 
ether,  but  only  in  boiling  caustic  alkali. 

lie   states  that  alum   added   to   an  alkaline    decoction  of 
kamcia,  renders   the   colour  more  brilliant   and  more  per- 
manent.    For  silk  he   finds  an    alum    and   tartar  mordant 
better   than   alum  alone,  and   with  an  alkaline   solution  of 
tin  very  rich  and  fast  oranges  can  be  produced. 

Preliminary  experiments  in  dyeing  silk  with  kamala, 
with  and  without  additions  of  sodium  carbonate  to  the 
dye-b  ith,  showed  that,  without  the  addition  of  alkali,  only  a 
dull  yellow  of  comparatively  little  depth  is  obtained.  With 
the  addition,  a  full,  bright  orange  is  readily  obtained, 
provided  the  dyeing  operation,  which  takes  place  at  the  boil, 
is  not  prolonged,  since  long  boiling  decomposes  the 
rottlerin  and  destroys  the  colour,  and  makes  the  shade 
paler. 

The  best  results  were  obtained  by  adding  to  boiliDg 
water  1  part  kamala,  0-5  —  1  part  sodium  carbonate,  then 
introducing  the  silk,  and/lyeing  at  the  boil  for  2 — 5  minutes 
only.  Of  course  the  bath  is  not  exhausted  with  such 
a  rapid  dyeing  process.  Other  experiments  indicated  that 
the  amount  of  sodium  carbonate  to  employ  should  be 
regulated  according  to  the  quantity  of  water  employed, 
rather  than  to  that  of  the  kamala,  namely,  at  the  rate 
of  13 — 14  grms.  sodium  carbonate  (Na,CO:i  10  aq.)  per 
litre.  After  dj'eing  for  a  short  time  with  the  addition 
of  alkali  only,  to  the  extent  of  one-fifth  of  the  weight 
of  kamala  used,  the  additiou  of  alum  or  stannous  chloride 
to  the  dyebath  makes  the  colour  fuller  and  more 
orange.  A  similar,  but  by  no  means  identical  effect 
is  obtained  by  making  a  slight  addition  of  sulphuric 
acid.  It  does  not  appear,  however,  that  the  bene- 
ficial effect  of  alum  is  due  to  its  acidity,  but  rather  to 
its  action  as  a  mordant,  for  other  experiments  showed 
that  although  rottlerin  itself  is  not  attracted  by  mordants, 
its  alkali  compound  will  dye  mordanted  calico  to  a  slight 
extent. 

In  none  of  our  experiments  were  we  able  to  obtain  the 
red-orange  shades  of  native  karnala-dyed  silk,  and  since 
the  latter  gives  a  different  test  when  spotted  with  concen- 
trated sulphuric  acid,  we  are  inclined  to  think  that  the 
distinctly  redder  shades  of  the  native  dye  are  due  to  the 
use  of  other  dyestuffs,  e.g.,  annatto,  along  with  the  kamala. 

Although  highly  spoken  of  by  some  writers  as  a  fast  dye, 
we  find  kamala  yellow  on  silk  to  be  really  very  fugitive  to 
light,  and  since  there  are  now  many  coal-tar  yellow  and  orange 
colouring  matters  applicable  with  equal  simplicity,  and 
giving  much  faster  colours,  it  is  quite  out  of  the  question 
that  kamala  can  ever  become  a  dyestuff  of  any  value  in 
European  commerce. 

Toddalia  aculeata. 

This  Indian  plant,  belonging  to  the  Rutaceee,  is  a 
rambling  shrub,  met  with  in  the  sub-tropical  Himalaya, 
in  the  Khasia  mountains,  and  throughout  the  Western 
Peninsula  and  Ceylon. 

According  to  Dr.  Bidie  the  root-bark  is  used  in  Madras 
as  a  yellow  dyestuff,  but  nothing  is  known  as  to  how  the 
colour  may  be  fixed. 

The  plant  early  attracted  European  attention  in  India  as 
a  very  valuable  medicinal  product ;  the  leaves,  fruit,  bark, 
and  root  are  all  spoken  of  by  various  writers  as  possessing 
tonic,  stimulant,  and  antipyretic  properties. 

It  was  first  made  known  in  1671  from  specimens  obtained 
by  Pigneiro  at  the  mouth  of  the  Zambesi,  and  was 
introduced  into  European  medicine  by  Gaubins  in  1771. 
According  to  Fliickiger  and  Hanbury  it  had  at  one  time 
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some  celebrity  under  the  name  of  "  Lopez  Root"  or  "  Loot 
of  Juan  Lopez  Pigneiro,"  but  it  has  long  since  fallen  into 
disuse. 

The  small  sample  of  root  examined  by  us  was  obtained 
from  Dr.  G.  Watt  during  his  official  connection  with  the 
Colonial  and  Indian  Exhibition  held  in  London  in  L886. 
The  root,  about  §  inch  in  diameter,  possesses  a  marked 
aromatic  odour,  and  has  a  pale  yellowish,  almost  white, 
woody  centre,  and  a  brown  bark  covered  with  a  bright 
yellow  powdery  pith-like  substance.  The  central  woody 
portion  contains  no  colouring  matter,  this  being  concen- 
trated in  the  external  yellow  powder. 

The  chemical  examination,  now  made  accurately  for  the 
first  time,  proves  the  aetive  principle  to  be  berberine. 

The  dyeing  properties  are  the  same  as  those  of  Evodia 
melkefolia  referred  to  below. 

Evodia  meliafolia. 

This  is  a  large  tree,  belonging  to  the  Rutacece,  and  met 
with  in  China  and  Japan,  where  its  bark  is  largely  employed 
in  dyeing  as  well  as  in  medicine.  It  was  formerly  described 
by  Loureiro  and  others  as  Pterocarpus Jlauus,  but  this  error 
was  eventually  corrected  by  P.  W.  Squire  (Pharm.  Journ. 
[S],  1888,  18,  785),  who  proved  it  to  be  really  Evodia 
glauca,  which  is  synonymous  with  E.  meliafolia  (Flora, 
Eritish  India,  1,  490). 

For  the  sample  examined  by  us  we  are  indebted  to 
Mr.  James  Buchanan,  of  Shanghai.  It  is  a  comparatively 
thin  bark,  of  a  close  laminar  texture,  and  possessing  in- 
ternally a  bright  yellow  colour. 

The  chemical  examination  of  the  bark  showed  that  it 
contained  about  3  per  cent,  berberine. 

When  employed  in  dyeing  silk,  the  Chinese  macerate  the 
bark  in  water  for  2 — 3  days,  and  dye  the  material  in  the  cold, 
without  using  any  mordant. 

Our  own  experiments  show  that  it  behaves  as  a  basic 
colour  in  the  normal  manner,  exactly  like  berberine  hydro- 
chloride. Wool  and  silk  are  dyed  direct,  without  the 
necessity  of  any  mordant,  by  boiling  for  half  an  hour  in  an 
aqueous  decoction  of  the  bark.  The  addition  of  1  per  cent, 
sodium  carbonate  intensifies  the  bright  yellow  colour  ob- 
tained; excess  of  alkali  and  prolonged  boiling  dull  the 
colour. 

Evodia  bark  is  best  adapted  for  dyeing  silk,  on  which  a 
full,  bright  yellow  i~  obtained  with  20  per  cent,  dyestuff. 

Cotton  has  no  attraction  for  the  colouring  matter,  and 
can  only  be  dyed  after  it  has  been  mordanted  with  tannic 
acid  fixed  in  the  usual  manner  with  antimony  or  tin  ;  it 
then  acquires  in  a  neutral  bath  a  dull  yellow  colour  of  little 
or  no  practical  value. 

The  yellow  colours  derived  from  Toddalia  and  F.vodia  are 
fugitive  to  light,  and  possess  at  the  present  time  no  im- 
I  crtance,  at  least  in  European  dyeing. 


rr-nmOQQTrsn— — 


NOTES  ON  THL  PUBTFICATION  OF  SOME  CONGO 
AND  ACID  BED  (  OLOUBS. 

bt   \.  a.  psbxdt,  f.u.h.e. 

\  ',ii  (he  pnrpoie  of  tome  experiment!  with  these  colour*,  it 

was  desirable  to  have  them   in  a  chemically  pure   condition, 

or  in  a  state  of  loo  percent,  itrength.     A-  it  was  found 

impossible     to    procure     pure     specimens',     the    present 

investigation  was  instituted   with  the  object  of  purifying 

commercial     samples  of   all    the  known    colours    of    the 

Congo  and  diazo  classes.    The  difficulty  of  the  work  was 

found,  i  iter  than  was  at  lir-t  expected,  so 

that  after  experiments  with  tin;  coloun  described  in-low,  tin; 

work  wa-  abandoned,  tin-  dme  and  labour  involved   bt 

great  to  warrant  its  continuation. 

A  point  of  some  interest  involved  was  whether  all   these 

.bin   j. ure   wen  of  crystalline  nature,  as   is 

known  to  be  the  case   with  Congo  icd  and  Benzo  purpurine 


The  principal  impurity  contaminating  the  Congo  colours 
is  inorganic,  ami  eon-ists  chiefly  of  common  salt.  Organic 
impurities,  which  are  muoh  smaller  in  quantity,  will  consist 
chiefly  of  traces  of  the  intermediate  substance  formed  first 
in  the  Congo  reactions,  phenolic  substances,  and  small 
quantities  of  one  or  other  of  the  products  used  in  the  pro- 
duction of  the  dyestuff. 

The  amount  of  mineral  impurity  present  in  any  of 
these  colours  can  be  roughly  gauged  by  ignition  and 
conversion  of  the  residue  into  sodium  sulphate  by  means  of 
sulphuric  acid  or  ammonium  nitrate.  As  the  dyestuff* 
themselves,  however,  are  sodium  salts  of  sulphonic  acids,  it 
is  necessary  to  deduct  from  the  percentage  of  sodium  found 
above,  as  nearly  as  possible,  that  known  to  be  combined  in 
this  way.  The  residue,  if  calculated  as  sodium  chloride,  wilL 
give  approximately  the  amount  existing  as  such  in  the 
sample.  Sometimes  traces  of  other  mineral  constituents, 
iron,  &c.,  can  be  detected  in  the  colour,  but  usually  the 
quantity  present  is  too  minute  to  materially  affect  the 
estimation. 

It  is  well  known  that  the  sodium  chloride  has  originated 
during  the  operation  of  precipitation  or  "  salting  out "  of 
the  dyestuff  from  its  solution  in  water,  in  which  condition  it 
is  first  obtained.  The  precipitate  cannot  be  entirely  freed, 
from  the  salt  liquid,  for  by  washing  with  water,  loss  of  the 
dye  would  obviously  occur.  The  more  soluble  the  dye- 
stuff,  the  more  mineral  matter  it  will  probably  contain. 

The  Congo  colours  possess  a  characteristic  reaction  which 
at  first  suggested  itself  as  a  ready  means  for  their  purifica- 
tion. When  a  solution  of  these  dyes  is  treated  with  a 
mineral  acid,  a  coloured  precipitate  of  the  free  sulphonic 
acid  is  thrown  down,  almost  insoluble  in  water. 

By  washing  with  water  this  could  be  freed  from  mineral 
matter,  and  then  reconverted  into  the  sodium  salt  by 
neutralisation.  It  was  found,  however,  that  the  free 
sulphonic  acids  thrown  down  in  this  way  from  either  hot 
cr  cold  solutions  could  be  filtered  off  only  with  difficulty,  aud 
complete  washing  on  this  account  was  rendered  extremely 
tedious. 

It  was  therefore  necessary  to  have  recourse  to  some- 
method  of  crystallisation  or  deposition  of  the  dyestuff  itself 
from  solutions,  and  the  only  liquids  that  could  be  found 
applicable  for  this  purpose  were  water  and  dilute  alcohol. 

Alcohol  alone  is  useless  for  this  purpose,  since  it  has  little 
or  no  solvent  action  upon  these  colours. 

Those  dyes  which  are  the  most  difficultly  soluble  in 
water,  can  be  the  most  readily  purified,  for  in  their  case 
very  dilute  alcohol  can  be  used  as  a  crystallising  agent,  the 
mineral  matter  remaining  in  solution  in  the  supernatant 
liquid. 

With  those,  however,  which  are  readily  soluble  in  water, 
aud  for  whose  crystallisation,  therefore,  a  stronger  alcohol 
must  be  used,  purification  by  this  means  alone  is  far  more- 
difficult,  and  in  many  cases  impossible,  since  the  mineral 
and  colouring  matters,  both  soluble  in  the  hot  liquid, 
separate  out  together  on  cooling.  It  was  therefore  necessary 
to  devise  some  means  by  which  the  more  soluble  dvestuffs 
could  be  crystallised  from  a  more  dilute  alcohol,  [t  seemed 
possible  that  if  one  could  obtain  some  substance  readily 
soluble  both  in  water  and  alcohol,  that  this  could  be 
effected,  for  this  substance  could  obviously  be  used  to 
"  -alt  "  out  the  colour  from  its  solution  in  dilute  alcohol, 
aud  be  then  removed  itself  from  the  precipitate  bv  extraction 
or  washing  with  alcohol.  A  substance  answering  these 
requirements  was  found  in  potassium  acetate,  and,  as  was 
expected,  this  proved  of  considerable  service  for  the  purifica- 
tion of  the  more  soluble  colouring  matters.  Not  only  could 
it  be  used  as  an  agent  for  "salting  out,"  as  referred  to 
above,  but  a  preliminary  purification  was  often  effected  by 
washing  the  crude  dye  with  aqueous  potassium  acet 
solution  of  such  a  strength  that  a  large  quantity  of  the 
mineral,  and  but  little  of  the  colouring  matter   itxlf',  was  so 

dissolved.     In  almost  every  case  it  was  found  possible  to 

obtain  (be  Congo  nds  :n  a  crystalline    condition,  ami  though 

in  the  ease  of  a  few  t his  was  accomplished  in  a  compara- 
tively  easy    manner,  with  the   majority  it  was  more  difficult, 

and  depended,  not enly  upon   the  purity  of  the  substance, 

but  upon  the  strength    of   the   alcohol    and    llic    quantity    of 
potassium  acetate  added.     As   is   to   be  expected   from  the 
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Ugh  molecular  weight  of  the  Congo  red  colours,  th 
never  obtained  as  large  crystals,  bul  rather  of  a  microscopic 

M/, .     in  ]iian\  oases  they  possess  a  bronzj  green  lustre. 

In  iii.-  purification  of  some  sampleB  of  crude  dyestuffs, 
gieater  difficult}'  was  experienced  owing  to  the  presence  of 
mineral  matter  other  tlian  sodium  salts,  chiefly  of  aferru- 
ginouB  nature.  This  washes!  removed  by  fractional  crystal- 
ii>:n ion  of  the  sample,  or  bj  it-  fractional  precipitation 
from  solution  with  potassium  acetate.  In  these  cases  the 
objectionable  impurity  was  chiefly  found  in  the  first  deposit 
<>r  precipitate,  which  was  filtered  off  and  neglected. 

The  purity  of  the  crystallised  dye  was  determined  in  each 
ease  by  the  amount  of  sodium  it  contained,  by  a  similar 
method  to  that  previously  described,  and  in  a  few  instances 
also  nitrogen  estimations  were  carried  out.  Special  atten- 
tion was  also  paid  to  the  microscopic  appearance  of  the 
sample,  and  in  no  case  was  the  substance  considered  pure, 
unless  it  was  found  to  be  homogeneously  crystalline. 

A  full  description  of  the  process  of  purification  used  with 
each  dyestuff  would  be  tedious  and  involve  considerable 
repetition.  To  obviate  this  iifhculty  the  methods  employed 
in  a  few  typical  cases  are  given  below,  but  with  the  bulk  of 
the  colours  the  main  points  are  only  described. 

Benzopurpurine  IB. — Twenty  grms.  of  the  crude  product 
were  digested  with  180  c.c.  of  55  per  cent,  alcohol,  filtered, 
the  filtrate  treated  while  hot  with  50  c.c.  of  boiling  alcohol, 
and  allowed  to  cool.  Minute  red  needles  separated  out, 
which  were  recrystallised  in  a  similar  manner  until  pure. 

If  the  hot  alcoholic  solution  is  quickly  cooled  this  dye- 
stuff  is  deposited  in  a  gelatinous  condition. 

On  analysis  0-3397  grm.  gave  0-0G42  Xa2S04. 
Found  Xa  =  G  - 12  per  cent.    Requires  Na  =  6 '35  per  cent. 

0- 113  grm.  gave  15  c.c.  X,  <  =  15.     Bar.  760  mm. 
Found  N  =  12  27.     Theory  requires  N  =  12 '07  per  cent. 

Benzopurpurine  ',  B. — The  impure  colour  was  stirred  up 
with  boiling  water,  and  the  mixture  evaporated  over  the 
steam-bath  until  a  thick,  pasty  mass  was  obtained.  This 
was  strained,  pressed,  and  the  product  again  treated  in  a 
similar  manner.  For  further  purification  it  was  crystallised 
from  50  per  cent,  alcohol,  the  crystals  which  separated  out 
collected  while  the  mixture  was  still  warm,  washed  with 
dilute  alcohol,  and  recrystallised  in  a  similar  manner.  It 
appeared  under  the  microscope  as  a  tangled  mass  of  pale 
red  needles,  having  when  dry  a  brick-red  colour. 

On  analysis  0-2845  grm.  gave  0-0555  Na^SO.,. 
Found  Na  =  6-03  per  cent.    Requires  Na  =  6-35  per  cent. 

Boseazurine  G. — This  sample  of  colour,  though  readily 
obtained  in  a  crystalline  condition,  contained  a  small 
quantity  of  iron  and  was  on  this  account  only  purified  with 
considerable  difficulty.  10  grms.  of  the  crude  substance 
were  agitated  with  a  boiling  aqueous  solution  of  potassium 
acetate,  filtered,  the  residue  washed,  first  several  times 
with  the  acetate  solution,  and  fiually  with  boiling  alcohol. 
The  mass  was  now  dissolved  iD  50  c.c.  of  boiling  water, 
filtered,  and  the  filtrate  treated  with  so  much  hot  alcohol 
that  a  small  quantity  of  crystals  separated  out  on  cooling. 
After  standing  12  hours  these  were  collected,  and  being 
found  to  contain  much  iron  were  therefore  neglected.  To 
the  boiling  filtrate  potassium  acetate  was  added,  and  the 
crystals  which  separated  on  cooling,  collected  washed 
with  alcohol  and  dried.  They  were  found  to  be  free  from 
iron,  and  on  analysis  gave  the  following  result  : — 

0-1525  grm.  gave  0-0305  Na2S04. 

Na  found  =  6-47  per  cent.    Requires  Na  =  G'23  per  cent. 
It  formed  minute  prismatic  needles. 

Terra  Cotta  R. — Crystallised  several  times  from  wTater. 
On  slow  cooling  it  is  deposited  as  thin  leaflets,  but  when 
rapidly-  cooled,  in  the  form  of  fine  needles. 

0-2185  grm.  gave  0-0480  Xa2S04.     Found  Xa  =  G-86. 
Constitution  not  published. 

Rouge  St.  Denis. — The  crude  product  was  extracted 
several  times  with  boiling  potassium  acetate  solution, 
this  being  of  such  a  strength  that  only  a  small  quantity  of 
the  colour  was  thereby  dissolved.  A  subsequent  extraction 
nvith  boiling  alcohol  removed  some  quantity  of  a  dark  brown 


impurity.  The  residue  was  finally  crystallised  from  80  per 
cent,  alcohol.  It  formed  a  bright  red  powder  consisting  of 
small  needles. 

0*3855  grm.  gave  0-0750  Na.SO,.     Xa  =  G-28  per  cent. 
Requires  Xa  =  5*97  percent. 

Congo  Red. — Crystallised  from  GO  per  cent,  alcohol. 
Garnet-coloured  needles,  possessing  a  beetle-green  lustre. 

0*5900  substance  gave  0*1240  Na,S04. 

Fouud  Xa  =  6-79  per  cent.  Cj:,Il    N,'  I sS2Naj  requires 

Na  =  G-G  per  cent. 

Benzopurpurine  6  R. — Crystallised  irom  80  per  cent, 
alcohol.  Minute  needles  having  an  intense  beetle-green 
lustre. 

0-3922  substance  gave  0  0777  Na 
Found  Xa  =  6-41  per  cent.  CJ;4,1 1^,.,  1 1  ,,<  ),,^.N'a.,. 
requires  Xa  =  G'35  per  cent. 

Brilliant  Purpurine  R. — Crystallised  from  65  per  cent, 
alcohol.     Scarlet  needles  having  a  slight  greenish  lustre. 

0-4158  substance  gave  0-1080  Na.SO,. 

Found  Xa  =  8-42  per  cent.  C34H25N60988Na3 

requires  Xa  =  8-35  per  cent. 

Roscazurine  B. — Extracted  twice  with  a  little  boiling 
water  and  crystallised  65  per  cent,  alcohol. 

Minute  taugled  needles  having  a  beetle-green  lustre. 

0*7058  substance  gave  0-1243  Xa„S()4. 
Found  Xa  =  5  71  percent. 
C36H30XGO6S2Xa2  requires  Xa  =  6-12  per  cent. 

Hessian  Purple  D. — Crystallised  70  per  cent,  alcohol, 
potassium  acetate  being  used  in  the  purification. 
Thick,  irregular  needles,  having  a  green  lustre. 

0*3450  substance  gave  0-1015  Xa.2S04. 
Found  Xa  =  9  •  53  per  cent. 
CjaU^XgO^Xa.,  requires  Xa  =  9-93  per  cent. 

Napthylene  Red. — Crystallised  75  per  cent,  alcohol. 
Forms  a    beautiful    glistening  mass   of  red  flat  needles 
devoid  of  green  lustre. 

0-3482  substance  gave  0-0712  Xa^SO^. 

Found  Xa  =  6-G4  per  cent. 

C30H20X6S2OyXa2  requires  Xa  =  6*85  per  cent. 

Deltapurpurine  5  B. — Crystallised  dilute  alcohol. 
Very  minute  needles  of  a  maroon  colour. 

0*2505  substance  gave  0-0482  Xa2S04. 

Found  Xa  =  6*25  per  cent. 

C^HogXgOgSoXa.,  requires  Xa  =  G  ■  35  per  cent. 

Diamine  Fast  Red  F. — Crystallised  50  per  cent,  alcohol. 
Stellate  groups  of  red  needles. 

0-3495  substance  gave  0-0780  Xa.2S04. 

Found  Xa  =  7-23  per  cent. 

C29H19X507Xa2S  requires  Xa  =  7-3'5  per  cent. 

Diamine  Red  3  B. — Crystallised  dilute   alcohol  with  the 
aid  of  potassium  acetate. 

Fine  violet-coloured  needies  having  a  green  lustre. 

0-2265  substance  gave  0-0450  Xa2S04. 

Found  Xa  =  6-43  per  cent. 

C34H26XGO0S2XTa2  requires  Xa  =  6-35  per  cent. 

Direct  Red. — Crystallised  65  per  cent,  alcohol. 
Fine  hair-like  needles. 

0-391  substance  gave  0-0740  Xa2S04. 

Found  Xa  =  G-14  per  cent. 

CajH.^XV/Jj-S^Xa.;  requires  Na=6*14  per  cent. 

Diamine  Scarlet  B  special. — 65  per  cent,  alcohol. 
Stellate  groups  of  bright  scarlet  needles. 

0*4315  substance  gave  0-0790  Xa.,S04. 
Found  Xa  =  5  •  93  per  cent. 

Erika  B. —  Crystallised  twice  from  water,  and  then  from 
75  per  cent,  alcohol. 
Minute  needles. 

0-43.30  substance  gave  0-0955  Na2S04. 

Found  Xa  =  7  *  1 1  per  cent. 

C26Hi9X30;S3Xa2  requires  Xa  =  7*33  per  cent. 
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Before  leaving  this  portion  of  the  Bubjecl  it  will  be  well 
to  mention  a  method  which,  (hough  not  fully   examined, 
ted  itself  lately  as  a  somewhat  ready  means  for  t h<- 
pnnfication  of  these  dyes.     It  is  bawd  upon  the  fact  that 
tin  ammonium  salts  of  some  sulphonic  acid  crystallise  more 
readily,  and  arc  soluble  in  stronger  alcohol  than  the  corre- 
sponding todii  A  solution  of  the  dyettuffis  treat*  d 
with   sufficient  acid    for    its   precipitation,  and    the    free 
sulphonic    acid    thus    produced,    collected,    drained,    and 
washed  once  with  water,     it  ts  then  suspended  in  water, 
•I    with   ammonia,   th<    solution  of  tin-  amnionic 
salt  evaporated  to  dryness,  and  the  re  [due  crystallised  from 
olvent  in  a  slightly  diluted  condition.    To 
to  the  sodium  salt,  it  is  suspended  in  alcohol, 
a  few  drops  of  alcoholic  soda  added,  ami  tin-  mixture  - 
warmed     The  insoluble  todiuhi  salt  is  collected,  wa  bed  with 
alcohol,    and    dried.     A   preliminary   examination   of  this 
method  has  j. ron  tory  results, 


Hessian  Brilliant  Purple. — Dilute  alcohol  with  the  aid 
of  potassium  acetate.     Thick  needles. 

0-3260  substance  gave  0-1055  Xa.SI),. 

Found  Na  =  9-99  per  cent. 

C>3 , 1 1  ..X.S.o^Na,  requires  Na=9*98  per  cent. 

Brilliant  Contjo  R. — Crystallised  from  water,  with  the 
aid  of  potassium  acetate.  Bright  red  powder  having  a 
slight  greenish  lustre. 

0-3465  substance  gave  0-0940  Na_,S( ),. 

Found  Na  =  8  •  78  per  cent. 

C34IL5N0O,jS.,Na3  requires  Na  =  8-35  per  cent. 

Brilliant  Congo  G.— Crystallised  in  a  similar  manner. 
Not  obtained  definitely  crystalline.     Bright  red  mass. 

0-3615  substance  gave  0-  10CO  Na2S< ),. 

Found  Xa  =  895  per  cent. 

CajH^Xr.O.jSjXaj  requires  Na=8'66  per  cent. 

Hessian  Purple  B. — Crystallised  from  water  twice,  and 
from  dilute  alcohol  with  the  aid  of  potassium  acetate. 
Violet  needles,  having  a  green  lustre. 

0-3000  substance  gave  0*0900  Na2S04. 

Found  Xa  =  9'70  per  cent. 

C34H22N60]aS4Na,,  requires  Na  =  9"93  per  cent. 

Hessian  Purple  2V.—  Crystallised  from  dilute  alcohol 
with  the  aid  of  potassium  acetate.  Needles  having  a  green 
lustre.  Is  difficult  to  obtain  crystalline,  being  more  readily 
deposited  in  a  gelatinous  condition. 

0-2885  substance  gave  0-0615  NaoS04. 

Found  Na  =  6-8  per  cent. 

C34H;4X606S2Na.,  requires  Na  =  6  37  per  cent. 

Marion  for  Wool. — Crystallised  from  water  and  dilute 
alcohol.      Flat    needles,    appearing    as    a    salmon-brown 
coloured  glistening  mass. 

0-2400  substance  gave  0-0400  Na2S04. 
Found  Xa  =  5-4l  per  cent. 

Other  colours  of  this  class  which  were  crystallised  but 
not  examined  as  to  their  purity  were — 

Benzopur purine  10  B. — Flat  needles  having  a  coppery 
bistre. 

Salmon  red. — Needles  resembling  Benzopurpurine  4  B. 

Ih     ian  Purple  N  B. — Resembling  Hessian  Purple  N. 

It  suggested  itself  that  these  colours  might  contain  water 
of  crystallisation,  but  to  examine  e^ch  critically  in  this 
respect  would  have  occupied  more  time  than  was  at  my 
disposal.  The  above  analyses  were  all  made  with  the 
samples  all  dried  at  100°  till  constant,  but  it  is  of  course 
ile  that  even  at  this  temperature  water  of  crystallisa- 
tion might  sti.l  be  retained.  In  consequence,  however,  of 
the  high  molecular  weight  of  these  dyes,  it  will  be  found 
that  one  or  even  two  molecules  of  water  of  crystallisation 
would  not  greatly  interfere  with  the  percentages  recorded 
above;  for  instance,  taking  Benzopurpiine  4  li. 

!l    ^',,0^  Na_,  requires  Xa=6-'S5  per  cent, 
i     ll    [   OgSjNajHjO  requires  Na= 6 -20  per  cent. 


The  A<id  Beds. 

The  purification  of  these  colours  was  effected  by  crystal- 
lisation from  water  and  dilute  alcohol.  Many  are  known 
to    be   crystalline,    and    all    those     experimented    with    were 

obtained  in  this  condition  with  comparative  readiness.     It 
is  not  necessary  to  record  the  details  cf  purification  here. 

Crystal  Ponceau  6  /r.— Thin  leaflets  having  a  bronze 
lustre. 

Na  found.  =9-3  per  cent. 
Theory  ( '.,(dl,  ,NJ).S.,Na2  =  9- 16  per  cent. 

Buffalo  Rubine. — Glistening  needles  having  a  green- 
bronze  lustre. 

FoundNa  =  8-95  per  cent. 
CooHj.iX.^OySjNao  requires  Na  =  9' 16  per  cent. 

Crocein  B. — Groups  of  minute  needles. 

Found  Xa  =  8  per  cent. 
CvjH^XjOySoXao  requires  Na  — 8-27  per  cent. 

Brilliant  Crocein  MO  O.—  Scarlet  needles. 

Found  Na  =  8-28  per  cent. 
( '.::HnN4OrS.,Na2  requires  Xa=8-27  per  cent. 

Ponceau  5  R. — Long,  flat  needles. 

Found  Na=10-15  per  cent. 
C22H13N4O10S3Na3 requires  Xa=10-6  per  cent. 

Crocein  Scarlet  O  X  F. — Flat  needles. 

Found  Na  =  8  ■  6  per  cent. 
C20H12N2O7S2Na2  requires  Na  =  9-16  per  cent. 

Bordeaux  B  X. — Fine  needles. 

Found  Xa^4-7G  per  cent. 
C.:6H.23X404SXa  =  4-51  per  cent. 

Cloth  Red  3  B  extra.—  -Stellate  groups  of  minute  needles. 
Is  somewhat  difficult  to  obtain  in  this  condition. 

Found  Xa=4-56  per  cent. 
C2GH24X503SNa  =  4-5l  percent. 

Fast  Bordeaux. — Minute  needles. 

Found  Xa  =  7*48  per  cent. 
C24Hi8N4OrS2Na2=7-87  per  cent. 
Cloth  Red  3  G  extra. — Stellate  groups  of  minute  needles. 

Found  Na=4-82  per  cent. 
Theory  Na=  4 -78        „ 

Ponceau  Se.rt ra. — Groups  of  flat  needles. 

Found  Xa—  12-38  per  cent. 
Theory  Na=  12- 1  „ 

Croceine  Scarlet  7  B. — Leaflets. 

Found  Xa=7Si>  per  cent. 
Theory  Na  =  7  87       „ 

Others  were  obtained  in  a  crystalline  condition,  but  were 
not  examined  as  to  their  purity. 
Anisol  Bed.     Fine  red  needles. 
Coccinine  B.        „  „ 

Kresol  red.  „  „ 

Napthorubine.     Very  fine  needles. 
Fast  Bed  B. 
Cotton  S  -arlet.     'I  bin  leaflets. 

I'' -iu  -1  S  extra.      Hair-like  needles. 

Bordeaux  <;.     Fine  brown  needles. 
Brilliant  Scarlet  G.     Long  thin,  plates. 

„        Crocein  9  B.      Very  minute  needles. 

„      Scarlet  (it;.  ,,  „ 

I  ion  in  Scarlet  <>  F.     Fine  needle-, 
i  occinnin.     Brown  prismatic  needles. 
i  ochineal  Scarlet  I  I!.     Prismatic  needle-. 


161 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [May n;  1898. 


jlrlu  i)otU  ^rrtion. 


Chairman  .   Ufred  n.  Mason. 
I   ce-Chairman :  Arthur  HcGeorge. 
<    mmitti '  : 
<;.  T.  Bruckniann.  John  McKesaon. 

T.  Lynton  Bi  i|  W.  II.  Nichols. 

ii  i  omer.  Francis  •!.  Schleicher. 

II.  Bndemann.  Jas.  II.  Stebbins. jnn. 

Jos.  I).  Geisler.  T.  B.  Stillman. 

Jas.  iiiniv.nl.  J.  ii.  Wainwright. 

E.  G.  Love. 

linn.  Treasurer:  R. C. "Woodcock. 

Ilmi.  Local  Secretary  : 

Dr.  II.  Schweitzer,  159  Fronl  Street,  New  York,  U.S.A. 


Meetiny  held  at  the  Colic  jc  of  Pharmacy, 
Monday,  April  \st,  1895. 


MR.    A.    H.    MASON    IN    THE    CHAIR. 


CYANIDES  OF  IRON  AS  MORDANTS  FOE    BASIC 
ANILINE  DYES. 

BY  (..  DOXAI.D. 

In  the  Journal  of  this  Society  for  Dec.  1894,  1193,  there 
appears  the  abstract  of  a  communication  by  W.  E.  Kay  to 
the  Bulletin  dela  Societe*  Industrielle  de  Mulhouse,  respect- 
ing the  statement  of  M.  Camille  Sehoen  in  the  Bulletin  of 
May  7,  1894,  that  he  had  succeeded  in  fixing  basic  coal-tar 
colours  as  reserves  under  aniline  black  by  means  of  ferro- 
cyanides,  without  the  aid  of  tannin.  Within  recent  months 
several  processes  of  this  nature  have  been  published,  viz., 
by  W.  E.  Kay,  patented  in  England,  12th  Jan.  1893; 
Camille  SchoeD,  as  above  stated,  and  Ferd.  Oswald  (Bull. 
Soc.  Ind.  Mulhouse,  June  1894).  Regarding  this  interest- 
ing property  claimed  for  the  ferrocyanides,  Dr.  Chas.  Drey- 
fus, speaking  of  Mr.  Kay's  process,  said  (this  Journal,  1894, 
485).  "  The  remarkable  part  in  this  invention  is  the  obser- 
vation made  by  the  inventors,  that  certain  aniline  dyes  (we 
presume  the  basic  dyes)  are  sufficiently  fixed  without  the 
aid  of  any  mordant  when  printed  on  the  cloth  prepared  with 
an  undeveloped  aniline  black  mixture,  one  of  the  ingredients 
of  which  is  a  fcrrocyanide ;  this  observation  should  be 
followed  out  to  its  logical  conclusion,  and  experiments  should 
be  made  to  know  if  ferrocyanides  do  actually  act  as  mor- 
dants for  basic  aniline  dyes,  and  fix  them  as  effectually  as 
tannic  acid  and  emetic  mordants." 

While  Mr.  Kay  appears  to  have  been  first  to  make  use  of 
this  property  in  connection  with  resist  colours  under  aniline 
black,  still  it  was  known,  I  find,  to  at  least  one  investigator 
who  published  the  results  of  his  experiments  over  ten  years 
ago.  M.  Chas.  Reber,  jun.  (Bull,  de  Rouen,  1884,  768), 
padded  cotton  cloth  in  a  solution  of  potassium  ferro-  or  ferri- 
cyanide,  dried,  printed  with  the  basic  aniline  colours  steamed, 
and  lightly  soaped.  He  also  printed  or  padded  potassium 
feiro-  or  ferri-cyanide  on  cotton  cloth,  passed  through  a  bath 
of  zinc  sulphate,  and  dyed  with  aniline  colours.  Another 
method  he  used  was  to  precipitate  the  ferro-cyanides  and 
basic  aniline  colours  as  lakes,  thicken  with  albumin,  print, 
and  fix  by  steaming.  (See  also  Dingl.  Polyt.  I.  25G,  42  ; 
Textile  Recorder,  Manchester,  May  1885,  7  ;  and  this 
Journal,  May  1885,  342.) 


— <Dccceeeeeg — 


ON  TDK  DETERMINATION  OF  MORPHIA 
IN  OPIUM. 

J:v    LYMAN    P.    KBBLBB,    M-. 

In  a  communication  presented  at  the  last  meeting  of  the 
Amer.  Pharm.  Association,  convened  at  Ashville,  N.C., 
I  stated  that  as  high  as  two  per  cent,  of  foreign  matter  had 
been  found  in  the  morphia  obtained  by  the  officinal  process. 
This  remark  was  not  made  in  a  captious  spirit,  but  rather 
as  a  stimulus  for  further  investigation  in  the  direction  of 
securing  a  purer  final  product  representing  fairly  the  mor- 
phia strength  of  the  opium,  and  simultaneously  rendering 
the  method  more  expeditious.  I  am  fully  convinced  that 
the  present  officinal  process  is  bv  far  the  most  efficient 
method  we  are  in  possession  of  to-day. 

Simultaneously  with  the  above  contribution,  appeared 
(1894,  Am.  J.  Pharm.,  66,  433;,  an  able  article  by  Mr.  F. 
\.  Mocrk,  in  which  he  enumerates  several  observations- 
frequently  noticed  by  myself;  among  which  may  be  men- 
tioned, especially,  the  large  percentage  of  impurity 
contained  in  the  morphia,  established  by  igniting  the 
morphia  and  basing  calculations  on  the  resulting  residue. 
Mr.  W.  T.  Hankey  (1891,  Am.  I.  Pharm.,  63,  113),  certifies 
that  this  procedure  is  so  infinitely  superior  to  the  lime- 
water  and  absolute  alcohol  as  corrigenda  that  the  two- 
latter  cannot  be  compared  with  the  former,  but  does  not 
supply  data  to  justify  this  conclusion.  Not  only  is  this- 
procedure  quite  impracticable  in  the  average  pharmacist's- 
laboratory,  but  also  exceedingly  arbitrary.  It  is  based  on 
the  assumption  that  the  impurity  consists  entirely  of  calcium 
meconate  which  an  approximate  analysis  of  the  ash  does 
not  support. 

1  have  frequently  estimated  the  percentage  of  ash  in  the 
crude  morphia  from  the  various  assays  and  found  it  to 
vary  from  0-91  per  cent,  to  1*41  per  cent,  or  calculated  as- 
calcium  meconate  from  2  32  per  cent,  to  3 '59  per  cent. 
The  percentage  of  ash  varied  with  the  time  allowed  for 
precipitation  as  well  as  the  kind  of  opium.  Any  operator 
is  perfectly  safe  to  deduct  the  percentage  of  ash  from  the 
morphia,  but  more  than  this  he  is  barely  justified  in  doing  so- 
long  as  the  contents  of  the  ash  are  not  even  approximately 
known  to  him. 

When  we  consider  the  small  percentage  of  ash  contained 
in  crude  morphia,  we  can  readily  see  that  it  necessitates 
many  assays  to  accumulate  a  sufficient  quantity  to  justify 
even  an  approximate  analysis  of  the  residue.  Accordingly, 
when  enough  material  was  collected  to  warrant  such  a 
course,  the  crude  morphia  obtained  from  about  30  assays 
was  well  powdered  and  intimately  mixed  in  a  mortar.  For 
qualitative  analysis  five  grms.  were  gently  incinerated  and 
brought  to  a  bright  red  heat,  where  it  was  retained  until 
the  ash  was  white.  The  residue  was  then  treated  with  an, 
aqueous  solution  of  ammonium  carbonate,  carefully  dried 
and  again  heated  to  a  dull  redness  for  several  minutes. 
This  converted  the  caustic  lime  into  calcium  carbonate.  On 
treating  the  residue  with  a  small  quantity  of  water  and 
testing  the  reaction  of  the  aqueous  solution,  I  was  surprised 
to  find  it  alkaline.  This  unquestionably  demonstrated  the 
presence  of  a  fixed  alkali,  for  the  calcium  had  been  con- 
verted into  a  carbonate.  A  few  tests  proved  the  presence 
of  potassium,  sodium,  and  a  carbonate.  It  is  valueless  to 
enumerate  the  remaining  constituents  of  the  ash  here,  since 
the  following  quantitive  analysis  depicts  them  very 
clearly. 

For  quantitative  analysis  25 '8  grms.  of  the  crude 
morphia  were  carefully  treated  as  above.  0-3329  grm. 
or  1  -29  per  cent,  of  ash  were  secured,  yielding  on 
analysis  :  — 

Per  Cent. 

Soluble  in  water  (K2C03,  K2S04,  XaCl) 27-88 

Silica 0*83 

Aluminium  phosphate 0'43 

Magnesium  phosphate 13'45 

Calcium  carbonate 56*17 

Loss 1-24 

Total 100-00 
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I  was  much  surprised  when  it  was  observed  that  the  ash, 
when  treated  as  above,  had  an  alkaline  reaction  ;  but  you 
can  imagine  my  astonishment  when  I  found  27-88  per 
cent,  of  the  ash  soluble  in  water,  consisting  of  potassium 
carbonate,  potassium  sulphate  and  sodium  chloride.  ( )n 
the  above  analysis  of  the  ash  can  be  based  a  calculation  of 
the  per  cent,  of  pure  morphia  contained  in  the  crude 
morphia.  56-17  of  0-3329  grm.  equals  0-187  grin,  of 
calcium  carbonate,  which  multiplied  by  the  factor  2*55 
equals  0*4768  grm.  or  1 -85  per  cent,  of  calcium  meconate. 
0-187  grm.  of  calcium  carbonate  deducted  from  the  total 
ash,  0-3329  grm.,  equals  0-1459  grm.  or  0-565  per 
cent,  of  ash  not  derived  from  calcium  meconate,  giving  us 
a  total  impurity  of  2-41  per  cent,  against  3*29  per  cent.,  if 
the  entire  ash  was  calculated  as  calcium  meconate,  leaving 
97  "59  per  cent,  of  pure  morphia. 

The  above  30  assays  represent  about  100  cases  of  opium 
and  it  is  not  unfair  to  assume  that  these  assays  also 
represent  the  average  opium  in  the  market.  The  morphia 
was  allowed  to  precipitate  from  16  to  20  hours  or  over 
night,  as  we  conveniently  term  it. 

In  view  of  these  facts,  the  above  analysis  of  the  ash  may 
fairly  be  taken  as  a  basis  of  calculation,  if  it  is  convenient 
to  employ  the  ash  method,  for  establishing  the  percentage 
of  impurity  in  the  crude  morphia.  It  must  be  borne  in 
mind,  however,  that  the  same  time  is  allowed  for  precipita- 
tion and  the  morphia  must  be  fairly  white  to  begin  with, 
otherwise  the  colouring  matter  will  be  calculated  as 
morphia. 

That  this  method  gives  very  satisfactory  results  is  clearly 
demonstrated  by  estimating  the  per  cent,  of  pure  morphia 
in  crude  morphia,  identical  in  composition  to  that  used  for 
obtaining  the  ash  for  the  above  analysis,  by  the  several 
processes,  including  titation  with  volumetic  acid  solutions, 
employing  the  various  indicators  especially  prepared. 

Per  Cent. 

Ash  method,  pure  morphia 97'59 

Lime-water  method,  pure  morphia 9S-  22 

Absolute  alcohol,  pure  morphia 98*33 

Methyl  orange  solution,  pure  morphia 100'02 

Cochineal  solution,  pure  morphia 99*53 

Litmus  solution,  pure  morphia 9S'93 

Brazil  wood  solution,  pure  morphia 9s- 17 

Haematoxylin  solution,  pure  morphia 97"S9 

The  per  cent,  of  pure  morphia  according  to  the  ash 
method  is,  if  anything,  a  trifle  high.  If  this  method  could 
be  utilized  by  all  who  assay  opium,  it  would  be  the  most 
desirable  process  for  establishing  a  correction.  According 
to  the  above  data,  excluding  the  ash  method,  there  is  but 
a  slight  difference ;  and  ultimately,  whether  the  lime-water 
or  the  absolute  alcohol  process  be  employed,  it  is  only  a 
question  of  relative  expedition.     The   lime-water  certainly 


possessed    a    marked    advantage,   both   for    rapidity  and 

cheapness,  over  absolute  alcohol,  but  titration  tvitb  vulu 
metric  acid  solutions  lias  a  decided  advantage  over  Loth  for 
rapidity  and  rivals  tliem  in  accuracy.  Titration  "ith 
volumetric  acid  solutions  is  by  far  the  quickest  procedure; 
and  since  the  U.S.l'.  of  1890,  requires  both  a  decinormal 
acid  solution  and  a  eentinorinal  alkaline  solution  in  the 
course  of  standardizing  some  of  its  preparations,  there  can 
no  valid  objection  be  raised  against  this  process.  Haema- 
toxylin as  indicator  has  given  ine  the  most  satisfactory 
results  with  morphia.  With  both  the  lime-water  and  the 
absolute  alcohol  methods,  counterpoised  filters  are  employed. 
I  have  always,  with  a  certain  degree  of  reluctance, 
employed  counterpoised  filters  for  accurate  work,  feeling 
that  a  certain  degree  of  uncertainty  lurked  in  them.  AV  here 
all  facilities  are  at  hand,  I  would  rank  the  four  methods  as 
follows:  1st,  the  ash  method,  based  on  the  above  analysis 
of  the  ash  ;  2nd,  titration  with  volumetric  acid  solutions, 
using  haematoxylin  as  indicator ;  3rd,  the  lime-water 
method ;  and  last,  the  absolute  alcohol  process. 

Having  duly  considered  the  methods  for  obtaining  a 
correction  for  the  crude  morphia,  let  us  now  investigate  how 
much  morphia  is  lost  and  where  it  is  iost.  I  stated  above 
that  the  percentage  of  ash  or  purity  in  the  crude  morphia 
varied  with  the  time  allowed  the  morphia  for  precipitation. 
This  has  frequently  been  observed  by  making  two  duplicate 
assays  of  the  same  opium,  allowing  one  set  of  duplicates  to 
precipitate  16  hours,  the  other  set  one  day  longer;  the 
latter  invariably  contained  the  greater  percentage  of  ash. 
In  view  of  this  fact,  a  series  of  experiments  were  under- 
taken to  establish  how  many  hours  are  required  for 
precipitating  the  maximum  amount  of  morphia  containing 
a  minimum  amount  of  impurity.  Dr.  Squibb  (Ephemeris,  3, 
1155)  executed  a  series  of  experiments  with  a  view  of 
shortening  the  process.  His  results  indicate  that  it  is  safer 
to  allow  the  morphine  to  precipitate  over  night,  or  about  16 
hours.  On  the  same  page,  Dr.  iSquibb  conveys  the  idea  that 
the  precipitation  is  complete  in  10  hours  ;  to  quote  his  own 
words,  "  After  four  or  five  hours,  a  film  begins  to  form  ou  the 
bottom  of  the  flask,  and  this  increases  up  to  six  or  seven 
hours,  and  is  not  surelyr  complete  under  8  or  10  hours." 
My  experience  has  been  that  the  precipitation  is  not 
complete  in  even  40  hours.  The  following  results  will  be 
the  best  support  for  this  assertion. 

100  grms.  of  powdered  opium  were  extracted  with 
3,000  c.c.  of  water.  The  first  1,500  c.c.  were  kept  distinct 
from  the  second  1,500  c.c.  The  analyses  were  made  as 
usual,  allowing  the  time  of  precipitation  to  varj  from  three 
hours  to  36  hours.  The  table  below  contains  the 
percentage  of  pure  morphia  by  the  ash  method,  the  lime 
water  method  and  titration  with  volumetric  acid  solutions 
for  the  several  hours  during  which  the  morphia  was  allowed 
to  precipitate. 


Ilours. 


Hours.        Hours. 


Hours. 


Hours.    1    Hours.       Hours.        Hours.       Hours. 


Time  allowed  for  precipitation 

Per  cent,  of  crude  morphia  in  the  opium  . 

;,  of  BSD  in  the  crude  morphia. . . . 

of  pure  morphia  in  the  crude 
morphia  by  the  ash  method,    Based  on 
ibove  anal 

•  tit.  of  pure  morphia   in  the  opium 
iiy  the  a-ti   method.     Bated  on   the 

nt.  of  [Hire  morphia  in  the  crude 
I  he  lime-water  method. 
Per  cent,  ol  pure  morphia  in  the  opium 
bj  the  lime-water  method. 

''•  r  cent,  of  pure  morphia  in   the  crude 
phia  h.y  titration. 

>r  crude  morphia  111  the  opium 
by  titration. 


8 
18*03 

0-91 
98-51 

12'84 

99-10 
\T'M 

98-17 

127S 


14*32 
1-88 

97-31 

18*84 

08*01 
U'08 

18-92 


8 

\i 

16 

1 1*85 

14*72 

14-80    ! 

1-41 

1*81 

1*90 

97*35 

96*6 

13*97 

14*22 

14*28 

98-21 

97*82 

98*70 

U'Sl 

n-.ii 

wea 

97*08 

00' 52 

18*99 

14*28 

14*28 

20 
14-81 

2-00 
96-2S 

14*26 

96'40 

14-27 
90  31 
14*28 


24 

14-85 
2-10 

90-10 

14*27 

98*81 
14*81 
96*81 
14*80 


23 
14  -OS 

2*68 
95*06 

14*21 

96*02 
14*89 
88*81 
14*85 


36 

15-17 
8*00 

a  1  ■  is 

14*82 

96  11 
14*50 
95*02 
14*41 


A  careful  perusal  of  the  above  results  trill   present  the 

•11  ■  ino-i  lucid  manner.  It  1-  quite  significant  to 
notice- the  general  increase  of  both  the  morphia  and  the 
imparity  as  the  time  increases.  This  increase  1-,  indeed, 
sot  by  an  increment  prc*p<miona]  to  the  time  allotted  foi 


precipitation,  but  the  general  increase    is    marked.     The 

decided    increase     from     8     to     12     hours,    in    lliis    case,    is 

woith   a  passing   notice.     Aii   examination  of  the  crude 
morphia  reveals  the  fact  that  more  morphia  was  precipitated 

dining    the    four    hours    intervening    between     the   8    and 

1.  2 
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I  j  hours  of  precipit  ition,  than  during  an*  other  rmbsequi  at 
four  hours.  The  m  irphia  obtained  bj  allowing  three 
hours   for  precipitation    wa  1    'l  icide  Llj     purer    t!  an    any 

subsequent  precipital of  longer  duration.     In  fact,  the 

morphia  gradaall)  became  darker  up  to  20  hours, 
when  the  external  appearance  remained  practically 
uniform. 

In  connection  with  estimating  1 1 1 » -  percentage  of  ash,  I 

.  examined  the  contents  of  the  ash,  an  1  especially  notice- 
able was  the  ever  presenl  alkaline  reaction  imparted  to  the 
water  brought  in  contact  withit.  Thepresence  of  potassium 
nun.  and  meconic  acid  was  established  in  morphia  of 
onbj  three  hours  precipitation.  Undoubtedly  the  remaining 
ingredients  of  the  ash,  as  established  above,  were  present. 
This  w;is  proven  to  he  the  case  in  every  sample  of  ash 
where  enough  of  the  residue  was  obtained  for  examination. 
In  that  the  three  hour  morphia  contained  an  appreciable 
quantity  of  ash,  1  feel  quite  sure  that  part  of  the  ingredients 
forming  the  ash  are  precipitated  immediately  on  adding  the 
alcohol,  ether  and  ammonia  water. 

I  have  frequently  observed  in  the  course  of  the  analysis 
that  when  the  10  grins,  of  alcohol  are  carefully  added  to 
the  20  grins,  of  aqueous  extract  and  gently  rotated  the 
supernatent  alcoholic  layer  becomes  opalescent.  The 
alcohol  in  one  case  was  well  mixed  with  the  aqueous 
extract  and  allowed  to  stand  one  day.  Apparently  quite  a 
precipitate  of  a  dark  brown  colour  was  formed,  but  on 
decanting  the  greater  portion  of  the  menstrum  and  collecting 
the  precitate  on  a  counterpoised  filter,  it  was  found  to  be 
only  0*14  pei  cent.,  giving  reactions  for  potassium  and 
meconic  acid.  It  was  impossible  to  make  a  further  study  of 
this  small  quantity,  but  it  demonstrated  that  the  alcohol 
alone  aids  in  precipitating  part  of  the  impurity  contained  in 
the  morphia. 

We  have  now  demonstrated  the  amount  of  crude  morphia 
precipitated  during  the  different  intervals  of  time,  the  per- 
centage of  pure  morphia  contained  in  the  contaminated 
article  and  the  quantity  of  inorganic  matter  as  well  as 
organic  material  associated  with  the  impure  product.  The 
one  thing  paramount  in  our  minds  for  the  present  at  least, 
is  the  percentage  of  pure  morphia.  To  what  extent  are  the 
figures  representing  the  pure  morphia,  in  the  above  table, 
below  the  percentage  actually  contained  in  the  opium  ? 

My  experience  with  the  analysis  of  opium  leads  me  to 
say  that  this  question  cannot  be  answered  exactly  with  this 
opium  or  any  other  opium  that  may  be  investigated.  But 
I  feel  confident  that  a  co-operation  on  the  part  of  the 
various  workers  will  bring  about  a  slight  modification  of  the 
present  process  that  will  give  us  a  final  product  needing 
no  correction,  or  possibly  demonstrate  that  the  present 
method,  if  closely  adhered  to,  yields  a  product  that 
will  not  need  a  correction,  that  is,  the  impurity  associated 
with  the  morphia  does  not  exceed  the  amount  of  morphia 
lost  in  the  assay  process. 

It  has  frequently  been  observed,  by  others  as  well  as 
myself,  that  a  deposit  forms  in  the  mother  liquor  mixed 
with  the  wash  water,  when  allowed  to  stand  even  a  short 
time.  Accordingly  the  mother  liquors  and  the  wash  waters 
were  carefully  collected  from  eight  of  the  above  assays  ; 
omitting  the  three  hour  assay  and  rejecting  all  ethereal  and 
alcoholic  washings  in  a  bottle. 

This  mixture  was  agitated  a  number  of  times  during  two 
months.  A  considerable  precipitate  was  formed  during  this 
time.  The  liquid  was  carefully  decanted  and  the  precipitate 
gathered  on  a  counterpoise  filter,  well  washed  and  dried 
below- 60°  C.  This  precipitate  amounted  to  0*6480  grms. 
or  an  increase  of  0'81  per  cent,  of  morphia  for  the  opium. 
A  portion  of  this  residue  when  carefully  incinerated  yielded 
1 2  ■  -  1  per  cent,  of  ash.  The  ash  consisted  chiefly  of  calcium 
carbonate,  but  a  trace  of  potassium  was  present.  Granting 
that  the  ash  was  composed  entirely  of  calcium  carbonate, 
then  31*23  percent,  of  the  above  precipitate  was  calcium 
meconati  .  A  second  portion  of  the  precipitate  was  care- 
fully titrated,  as  above  ;  this  gave  54  •  43  per  cent,  of  pure 
morphia,  leaving  14-34  per  cent,  of  organic  matter,  not 
morphia.  The  average  of  the  eight  assays,  according  to 
the  three  methods  above,  is  14 "22  per  cent,  of  pure  morphia 
Rut  54*43  per  cent,  of  the  0-81  per  cent,  (precipitate  from 
-mother  liquors   and   aqueous   washings)    represents    pure 


morphia  or  0*44 per  cent,  which  added  to  the  14-22  per 

cent,  give-  ]  1  •  66  per  cent,  as  total  morphia.  Nor  is  this  all  ; 
for  alter  allowing  the  same  mixture,  from  which  the  above 
precipitate  was  obtained,  stand  a  month  longer  another 
perceptible  precipitate  was  obtained.  This  was  neither 
estimated  nor  examined. 

After  allowing  the  mother  liquors  and  aqueous  washings 
to  stand  for  three  months  an  aliquot  part,  freed  from  any 
sediment  and  representing  one  assay,  was  taken  and  treated 
according  to  Mr.  Dieterich's  process,  viz.,  shaken  out  twice 
with  30  c.c.  of  chloroform  and  the  chloroformic  solutions 
evaporated  to  dryness.  The  residue  was  next  dissolved  in 
2  c.c.  of  normal  sulphuric  acid,  3  c.c.  of  water  added  and 
neutralized  with  a  sufficient  quantity  of  normal  ammonia 
water.  The  resulting  mixture  was  filtered  and  the  residue 
washed  with  a  little  water.  To  the  mixed  filtrate  and 
washings  2  c.c.  of  ether  and  0-5  c.c.  of  normal  ammonia 
water  were  added  and  set  aside  for  24  hours,  to  allow  the 
morphia  to  crystallise.  By  this  process  0*15  per  ceDt.  of 
morphia  was  obtained.  The  quantity  of  morphia  obtained 
by  Dieterich's  process  was  insufficient  to  make  a  qualitative 
examination,  consequently  we  must  rely  ou  the  originator 
of  the  method  for  its  efficiency.  It  ought  to  be  stated, 
however,  that  an  examination  of  the  product  proved  the 
presence  of  morphia.  The  percentage  of  morphia  obtained 
by  this  procedure  added  to  the  already  pure  morphia 
secured,  gives  us  a  total  of  14*81  per  cent. 

In  all  analytical  work  the  two  eminently  essential 
elements  are  time  and  accuracy.  A  short  method  yielding 
uncertain  results  is  valueless.  A  long,  laborious  time-con- 
suming process  has  few  advocates,  even  though  the  results 
are  good.  What  we  want  is  brevity  of  time  coupled  with 
accurate  results.  The  two  are  frequently  incompatible.  In 
the  analysis  of  opium  this  seems  to  be  true.  According  to 
the  outlines  originally  presented  by  Dr.  Squibb,  from  two- 
and-a-half  to  three  days  are  consumed  for  an  assay.  This 
includes  the  time  required  for  making  the  correction  with 
the  lime  water.  About  two  days  are  required  to  secure  the 
crude  morphia,  and  nearly  a  day  is  required  to  make  the 
correction. 

By  employing  the  ash  method  the  correction  can  be  made 
in  two  hours,  while  titration  with  volumetric  solutions 
requires  not  more  than  half  an  hour.  But  is  this  correction 
necessary  for  the  average  well-executed  assay  ?  I  always 
considered  it  essential.  The  cry  against  the  method  has 
been  "  too  high  results."  Dr.  Squibb  claimed  that  the 
morphia  was  not  completely  extracted  by  the  process.  On 
comparing  the  percentage  (14-8i)  of  pure  morphia  obtained 
by  this  investigation  with  the  percentage  of  crude  morphia 
obtained  during  the  several  hours  of  precipitation  {see  table 
above)  we  find  that  it  corresponds  exactly  with  the  20-hour 
precipitate.  From  the  observations  embodied  in  this  in- 
vestigation I  conclude  that  the  amount  of  impurity  con- 
tained in  the  morphia,  obtained  by  this  process,  corresponds 
very  closely  to  the  percentage  of  morphia  lost  in  the  assay  ; 
that  is  the  amount  of  morphia  obtained  by  allowing  from 
12  to  16  hours  for  precipitation  does  not  exceed  the  per- 
centage of  morphia  actually  contained  in  the  opium.  The 
crude  morphia  does  not  need  a  correction  if  the  text  is 
closeiy  adhered  to. 

-V  point  deserving  especial  consideration  in  this  con- 
nection, before  we  close,  is  the  precipitate  issuing  from  the 
filter  when  the  first  aqueous  washings  are  added  to  the 
precipitated  morphia.  This  loss  has  harrassed  me  in  m 
small  degree,  but  as  yet  I  have  not  found  a  remedy.  The 
precipitate  appears  to  be  so  fine  that  it  defies  the  best  filter 
paper  to  retain  it.  The  loss  is  small,  to  be  sure,  and  it 
does  not  orscur  with  every  sample  of  opium  ;  but  where  it 
does  occur  it  is  a  loss  that  ought  to  be  prevented. 

In  conclusion,  I  would  say,  that  on  account  of  the 
voluminous  literature  existing  on  the  analysis  of  opium,  it 
becomes  practically  impossible  to  give  individual  credit, 
consequently  I  here,  once  for  all,  give  credit  to  every  one 
entitled  to  it.     I  have  consulted  literature  freely. 

Discussion-. 

Dr.  Squibb  said :  "  It  seems  fortunate  that  attention  is 
being  drawn  to  the  correction  of  results  in  the  determina- 
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tion  of  morphia  by  the  otKcinal  process,  for  the  reason  that 
that  correction  is,  in  my  judgment,  eminently  necessary  j 
that  is  to  say,  necessary  when  the  desired  degree  of  accuracy 
is  known  beforehand.  The  author  of  the  paper  very  strongly 
emphasised  the  character  which  should  belong  to  a  process 
for  the  determination  of  the  morphia  in  opium,  namely,  one 
that  was  not  so  short  as  to  be  inaccurate,  and  not  so  long  as 
to  be  troublesome  and  obstruct  the  process  by  delay.  Here, 
then,  we  should  attempt  to  draw  some  line,  but  that  line  is 
a  movable  one,  which  must  always  depend  upon  the  use  to 
which  the  process  is  to  be  put.  For  an  ordinary  assay  of 
opium  by  a  pharmaceutist  the  officinal  process  seems  to  be 
sufficient,  but  when  more  accuracy  than  that  is  required  it 
is  certainly  necessary  to  correct  the  crude  morphia  results. 

Then  comes  the  choice  of  a  process  to  correct  the  results. 
If  the  results  are  required  to  be  very  accurate,  that  process 
must  be  carefully  chosen  and  then  be  applied  in  proportion 
to  the  required  degree  of  accuracy.  I  should  be  disposed 
to  claim  that  the  correction  by  the  limewater  process  was 
sufficient  for  all  ordinary  purposes,  but  where  great  accuracy 
is  required  titration  may  be  also  applied.  I  never  have  put 
much  confidence  in  the  ash  process  of  correction,  but  very 
easily  comprehend  that  in  expert  hands  it  may  be  a  very 
satisfactory  process. 

As  an  illustration  of  the  necessity  of  choosing  a  process 
of  correction  in  accordance  with  the  purpose  of  the  assay, 
Dr.  Wainwright's  practice  supplies  a  good  illustration  where 
it  is  only  necessary  to  determine  that  the  opium  contains 
not  less  than  9  per  cent,  of  morphia.  He  might  meet  with 
a  case  where  the  9  per  cent,  limit  was  so  nearly  reached  as 
to  require  him  to  apply  very  accurate  processes  ;  but  for  his 
ordinary  work  it  would  be  unnecessary  to  apply  any  correc- 
tion. It  would  be  useless  for  Dr.  Waiuwright  in  his  hun- 
dreds of  assays  that  are  made  at  the  Custom  House  of  this 
port  to  obtain  or  to  seek  for  very  great  accuracy  in  his 
results.  Oa  the  other  hand,  if  a  scientific  investigation  is 
to  be  made  of  competing  opiums  it  is  very  necessary  to 
apply  one  or  other  of  these  corrections.  1  am  very  glad 
that  the  subject  has  come  up  so  often  of  late,  for  I  have 
always  regretted  that  the  committee  of  revision  of  the  U.  S. 
Pharmacopoeia  did  not  give  the  limewater  process  for  the 
correction  of  its  results  whenever  correction  is  needed  as 
shown  by  a  qualitative  testing  by  lime  water.  But  even  the 
qualitative  testing  given  in  my  process  of  assay  is  omitted 
by  the  Pharmacopoeia. 

In  regard  to  the  long  or  short  time  given  to  the  precipi- 
tation of  the  morphia  from  the  mother  liquor.  I  make  the 
same  point  of  utility  as  in  the  other  case.  That  is  to  say, 
if  a  very  great  degree  of  accuracy  is  required  give  the  long 
time.  If  a  moderate  degree  of  accuracy  is  required,  take 
less  time.  If  no  great  accuracy  is  required,  give  still  less 
time.  My  experience  teaches  me  that  the  precipitate  which 
we  get  by  long  time  contains  very  much  less  morphia  than 
it  does  of  other  matters  ;  that  the  precipitate  after  the  ten 
hours  or  twelve  hours  contains  very  little  indeed,  whilst  the 
impurities  insoluble  in  lime  water  increase  raw  rapidly, 
that  there,  again,  we  come  to  the  choice  of  a  method  of 
procedure  best  adapted  to  the  differing  uses  of  the  process 
of  assay  • 

One  more  psint,  perhaps,  I  may  make.  It  is  rather 
dangeroas  to  carry  the  principle  of  counterbalancing  errors 
into  an  important  process  of  assaying  a  complex  organic 
substance  which  differs  as  much  as  different  opiums  do,  the 
danger  being  in  carrying  this  mode  of  estimation  too  far, 
and  allowing  it  to  cover  up  imperfect  work. 

Dr.  WwNwmoirr  said  :  The  subject  of  the  correction  of 
the  amount  of  morphia  yielded,  as  Dr.  Squibb  tmly  says, 
depends  upon  the  object  with  which  the  assay  is  made.    M\ 

experience  has  been  in,  I  might  say,  almost  90  per  cent,  of 
the  assays  that  I  have  ever  had  any  occasion  to  make,  that 
the  impurities  have  been  practically  insignificant— so  insigni- 
ficant that  they  would  not  materially  affecl  the  i'-ull  one 
way  Ot  the  other  for  my  special  purposes.  Of  course,  it  we 
are  going  to  make  a  chemical  analysis  of  a  substance  like 
Opium  where  we  want  the  highest  degree  of  accuracy,  why, 
in  that  eUM,  we  would  naturally  comet  all  of  OUT  results. 
However,  if  seems  to  me  that  before  we  apply  any  method 
Of  correction  ncfa  as  this  we  should  USC  Bonn-  means  to 
trad  'ill  the  morphia  that   the  opium  contain-  and  weigh 


l/ml  before  we  correct  it.  The  lime-water  test  -cems  to  fill 
every  need,  as  far  as  a  practical  correction  is  required  for 
assay  purposes.  The  correction  that  Dr.  Stilhvell  some  time 
ago  published  is,  I  have  found,  one  of  the  most  easily  ap- 
plicable and  practical  methods  for  correcting  the  results. 
The  results  yielded  by  Dr.  Stiilweil's  method  of  treating  the 
crude  morphia  after  weighing  with  hot  alcohol  and  weighing 
the  trifling  amount  of  insoluble  residue  left,  yields  result- 
which  almost  always  check  the  limewater  correction.  I 
personally  have  never  had  any  experience  with  the  ash 
method  of  correction.  However,  it'  any  process  of  assaj 
will  yield  morphia,  as  I  understand  Dr.  K'ebler  to  say,  which 
is  98  per  cent,  pure,  why,  it  would  seem  to  fulfil  all  the  require- 
ments necessary  for  a  process  of  assay  such  as  a  commercial 
chemist  would  ever  be  apt  to  require. 

In  regard  to  the  amount  of  tims  required  to  produce  the 
precipitation  of  morphia,  it  depends  very  largely  on  the 
amount  of  soluble  matter  that  the  opium  contains  and  tho 
character  of  that  soluble  matter.  If  it  is  very  thick  and 
gummy,  more  time  will  be  required.  If  the  amount  of 
insoluble  matter  in  opium  is  large,  and  the  extract  is  thin  and 
watery,  le-s  time  will  be  required.  My  experience,  though, 
has  been,  and  I  think  Dr.  Squibb  has  stated  it  somewhere, 
that  the  separation  of  the  morphia  from  the  filtered  and 
concentrated  solution  of  the  opium  can  be  very  much 
hastened  by  agitation.  I  have  tried  one  or  two  experiment- 
on  this  point,  and  have  found  that,  after  having  added  the 
alcohol,  ether  and  solution  of  ammonia,  agitating  the  solution 
for  two  or  three  hours  will  give  a  precipitate  of  morphia 
crystals  which  will  check  very  closely  the  amount  obtained 
after  allowing  it  to  stand  over  night,  or  even  as  long  as 
20  hours,  and  that  the  purity  of  the  morphia  obtained  by- 
agitation  in  that  way  is  apt  to  be  higher  than  in  the  case  of 
its  spontaneous  precipitation.  I  question  the  utility  of 
exacting  in  all  cases  from  any-  process  of  assay,  necessarily 
more  or  less  crude,  a  correction  of  results  which  is  so  seldom 
needed  in  the  hands  of  a  skilled  pharmaceutist  or  analyst. 
In  the  hands  of  such  the  necessity  for  correction  would 
almost  invariably  suggest  itself,  [n  most  eases  he  would 
find  that  no  correction  is  needed.  The  appearance  of  the 
precipitated  morphia  usually  indicates  whether  it  is  neces- 
sary to  correct  the  result  or  no.  If  the  very  high  results  are 
yielded,  for  instance,  say  15  per  cent,  of  morphia  or  more, 
a  correction  should  be  made  as  a  matter  of  precaution. 
Usually  where  the  results  are  as  high  as  that  there  will  be 
considerable  impurity  in  the  morphia.  If,  however,  low 
results  are  given  with  a  light-coloured  precipitate  of  crystals, 
it  would  be  very  seldom  that  the  amount  of  impurity  will 
cut  any  figure  in  the  result  at  all,  unless  extreme  accuracy 
is  required. 

Mr.  Stii.i.wkli.  said  :  In  regard  to  the  amount  of  time  for 
precipitating  opium  and  the  appearance  of  the  precipitate, 
I  have  often  noticed  that  in  certain  grades  of  opium  the 
precipitate  is  much  cleaner  and  more  crystalline  than  in 
others  ;  and  one  pccustomed  to  the  treatment  of  opium  by 
analysis  can  easily  teli  approximately  the  amount  of  im- 
purity. I  have  noticed  over  and  over  again  where  I  have 
been  unable  to  finish  on  opium  the  next  day  after  precipita- 
tion, that  is,  after  one  night's  standing,  that  the  amount  of 
impurity  that  comes  down  after  standing  over  another  night 
i-  very  much  larger  than  ordinary  in  that  class  of  opiums, 
and  it  has  been  an  invariable  rule  with  me  to  purify  in  all 
cases.  Sometimes  there  is  very  little  correction  Deeded,  no 
more  than  two  or  three  tenths  of  1  per  cent.,  sometimes  less 
than  that,  but   usually  it  is  more  because    the-,'    low  grades 

with  lo  to  li  per  cent,  morphia  have  more  impurities.    The 

treatment  with  alcohol — and  I  think  1  was  the  first  one  to 
publish  it,  as  far  BS  1  know — 1  use  because  bj  that  treat- 
ment I  get  a  solution  of  alcohol  which  is  saturated  with 
morphia,  and  that  is  used  for  washing.  With  regard  to  that 
precipitate    that  comes  down  when  the  wash  water  is  added, 

I  am  quite  sure  there  is  n  irphia  in  that  ;   at  least,  I  think 

I  proved  it  myself.  It  seems  to  be  a  sort  of  separation  ot 
gum,  a  mucilaginous  matter,  or  -  imething  of  that  kind, 
when  the  water  -trikes  the  alcoholic  solution  that  is  already 
run  through,  becau-e  1  hare    lei    the  wash  water  stand  for  a 

long  while  and  got  no  real  crystalline  morphia  precipitate. 

It  is  -imply  a  SOI  1    of  flocculenfl    precipitate  which    contains 

gum.      I  wa-  hoping   that    the   paper  would    give  sonic  com- 
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paral  •  the  pharmacopoeia  method  as  compared 

with  ili.it  is,  where  the  extraction  is  carried  to   the 

total  I'H"  ml  of  morphia  present,  instead  of  taking  it  an 
aliquot  p  rl  I  do  not  know,  though,  thai  thai  was  germane 
to  the  Buhjecl  of  the  paper.  But  in  all  cases  a  chemist, 
w]  ere  he  is  called  on  to  anal}  se  a  morphia  for  a  percentage, 
on  which  the  price  is  fiv  I,  niusl  make  e  correction  if  in 
his  jndgmi  nt  il  i-  m  cessarj ,  an  actual  '1  termination  of  the 
impurities  \  resent.  The  lime  water  and  alcohol  methods  I 
think  arc  prai  tically  one  and  the  Bame,  as  far  as  the 
corxecti  i   g 

Dr.  I.M'I'mnn  said:  In  all  those  cases  where  the 
olntt  quantity  of  morphia  is  to  he  determined  the 
method  of  Mr.  Kebler  is  unite  commendable  though  it  dots 
not  increase  the  accuracy  very  much  over  those  methods 
which  have  been  known  already  before.  It  is  peculiar,  that 
up  to  the  present  time  nobody  seems  to  have  taken  any 
notice  of  an  observation  made  and  published  by  Dr.  Squibb 
some  years  ago,  namely,  the  fact  that  the  addition  of  a 
small  quantity  of  sulphuric  acid  in  extracting  the  opium 
will  increase  the  amount  of  morphia  which  is  obtained  from 
the  opium.  The  additional  quantity  of  morphia  which  is 
obtained  in  that  way  is  far  greater  than  any  of  the  differ- 
ences which  exist  in  the  methods  of  purification  of  the 
morphia  obtained  by  the  ordinary  method.  At  one  time  I 
extracted  a  large  quantity  of  opium,  probably  about  GO 
grammes,  in  the  ordinary  way  by  water.  The  residue  from 
this  wa~  then  again  extracted  with  water  and  such  quantity 
of  sulphuric  acid  as  Dr.  Squibb  at  that  time  proposed  to  be 
added  to  the  original  water  of  extraction.  In  this  way  I 
obtained  ever  one  per  cent,  of  morphia  more  from  the 
opium,  which  according  to  the  old  method  had  been 
exhausted  already.  Another  question  has  been  raised  with 
regard  to  the  time  which  is  necessary  to  precipitate  the 
morphia.  I  have  had  an  opium  which  was  extracted, 
without  the  addition  of  sulphuric  acid,  because  it  was  to  be 
tested  according  to  the  ordinary  method,  to  see  whether  it 
could  be  imported  under  the  Tariff  Act,  and  the  opium 
assay  had  proceeded  to  the  precipitation.  It  was  shaken 
repeatedly  during  the  day  and  afterwards  allowed  to  rest 
over  night.  Next  morning  I  found  in  both  flasks  but  a 
trifling  precipitation.  The  consequence  was  that  I  filtered 
only  on  ■  of  the  tests  and  let  the  other  one  rest,  because  it 
appeared  to  be  hardly  of  any  use  to  complete  both  tests, 
for  then  seemed  to  be  very  little  morphia  present.  This 
happened  on  a  Saturday,  and  the  other  flask  remained  until 
Monday,  and  when  Monday  came  this  flask  held  a  very 
heavy  precipitate,  as  was  in  the  wash  waters  which  were 
obtained  from  the  iirst  flask.  This  shows  that  under 
certain,  circumstances  the  morphia  may  come  out 
exceeding  slowly,  and  I  think  that  the  time  which  is 
necessity  to  precipitate  all  the  morphia  is  a  factor  which 
certainly  should  not  be  neglected. 

Dr.  Squibb  :  In  regard  to  the  use  of  alcohol  as  a 
corrective  solvent,  if  absolute  alcohol  is  really  used,  such 
as  Dr.  Stillwell  and  I  would  be  likely  to  use,  it  is  a  very 
good  way  of  correcting  results  ;  but  when  the  phar- 
maceutist undertakes  to  use  absolute  alcohol  he  generally 
gets  a  90  or  97  per  cent,  alcohrl,  which  is  called  absolute, 
and  then  a  good  deal  of  oth^r  matter  beside  morphia  is 
dissolved  out. 

Mr.  Keblek  :  Mr.  Chairman,  I  would  like  to  ask  the 
gentleman  about  sulphuric  acid.  Would  not  the  increase 
possibly  be  due  to  the  formation  of  ammonium  sulphate  ? 
I  know,  when  I  have  assayed  some  samples  of  opium,  I 
always  got  a  precipitate  when  I  added  the  alcohol  to  the 
ether,  and  then  added  ammonia.  I  always  got  a  little 
precipitate.     Now  was  not  that  ammonia  sulphate  ? 

Mr.  Endemakn  :  It  was  not  ammonium  sulphate,  because 
it  was  afterwards  tested  for  morphia.  It  was  real  morphia. 
It  was  te  ted  afterwards  with  the  ordinary  lime-water 
method  and  also  with  the  alcohol  method. 
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I.-GENEKAL  PLANT,  APPAKATUS.  AND 
MACHINERY. 

PATENTS. 

Improvements  in  or  relating  to  the  Filtration  and  Purifica- 
tion of  Liquids,  and  Apparatus  therefor.  A.  J.  Boult, 
Middlesex.  From  P.  de  Mol  and  A.  VVilbaux,  Laeken, 
Brussels.     Eng.  Pat.  3414,  February  17,  1894. 

The  water  to  be  purified  is  filtered  through  layers  of  (1) 
clean  sponges,  (2)  wood  charcoal,  (3)  gas  carboD,  supported 
one  above  another  on  gratings  covered  with  hair  felt.  The 
wood  charcoal  is  obtained  from  six  different  kinds  of  wood 
"  by  distillation  with  acids,"  and  "  the  analysis  of  the  water 
determines  in  each  individual  case,  which  species  of  wood 
charcoal  is  most  suitable."  The  gas  carbon  is  also  variously 
prepared,  and  a  variety  of  hair  felts  are  employed. — L.  A. 


An  Improved  Apparatus  for  Drying  Phosphates,  Marl. 
Clay,  Sand,  and  other  Materials.  D.  W.  Anderson  and 
G.  W.  Parsons,  Virginia,  U.S.A.  Eng.  Pat.  4952, 
March  9,  1894. 

The  apparatus  patented  consists  of  a  series  of  conveyors 
running  in  trough-shaped  boxes  constructed  of  fireclay, 
tiles,  or  similar  refractory  material,  and  set  across  the 
length  of  a  number  of  flues  fed  by  a  furnace  at  the 
side  and  having  their  exit  gases  withdrawn  by  an  appro- 
priate shaft.  The  materials  to  be  dried,  such  as  those 
mentioned  in  the  title,  are  fed  in  through  a  hopper  into 
the  trough  of  a  single  conveyor  having  its  axis  at 
right  angles  to  the  axes  of  the  series  of  conveyors  set 
over  the  flues.  This  conveyor  distributes  the  material  into 
the  troughs  of  the  drying  conveyors,  whence  the  dried 
substance  ultimately  is  fed  into  the  trough  of  another  single 
conveyor  serving  to  collect  the  substance  which  has  passed 
through  the  drying  trough. — B.  B. 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Hanry  Reader  Lack,  Comptroller  of  the  Patent  Office,  S^uth  • 
ampton  Buildings,  Chancery  Lane,  London,  W.C. 
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Improvements    in    Machines  for    Packing    Powdered  and 
other  Substances  in  Saga  or  like  Wrappers.     W.  Harris 

and  A.  Smith,  Aston.     Etig.  Pat.  'J  180,  May  9,  181)4. 

TriK  central  portion  of  this  machine  consists  of  two 
revolving  circular  operating  tables,  each  pierced  with 
several  openings  or  recesses  of  equal  size,  so  placed  one 
above  the  other — not  concentrically,  but  geared  together 
to  move  at  equal  speed — that  the  openings  in  both  will 
coincide  at  a  certain  point.  An  intermittent  revolving 
motion  is  imparted  by  a  ratchet  actuated  by  levers  worked 
from  the  main  driving  shaft,  and  the  object  of  the  apparatus 
is  to  measure  or  weigh  out  a  regular  quantity  of  substance 
and  successively  compress,  bag,  and  deliver  the  same 
completely  packed. — C.  S. 


Improvements  relating  to  Vessels  for  Containing  Gas, 
under  Pressure.  W.  W.  Pope,  Slough,  Bucks.  Eng. 
Pat.  9742,  May  18,  1894. 

To  prevent  a  sudden  rush  of  gas  from  vessels  containing 
gas  under  pressure,  a  ball-valve  is  placed  in  the  outlet  pipe, 
with  its  seating  vertically  above  it,  so  that  when  the  flow  of 
gas  becomes  too  great,  the  valve  is  carried  upwards  and 
closes  the  outlet.  An  adjustable  stop  beneath  the  ball 
prevents  the  latter  from  falling  entirely  away,  and  the 
distance  from  the  seating  at  which  the  valve  rests  is 
thereby  capable  of  adjustment. — £.  G.  C. 


An  Improved  Method  and  Apparatus  for  Saturating 
Liquids  with  Gases,  and  for  Bottling  Liquids  so 
Saturated.  J.  F.  Beins,  Rotterdam.  Eng.  Pat.  10,523, 
May  30,  1894. 

Iiie  inventor  has  designed  an  apparatus  for  accomplishing 
the  object  in  view,  without  the  use  of  any  mechanism  for 
mixing  or  agitating  the  gas  with  the  ubsorbent  liquid,  by 
bringing  them  into  contact  while  the  latter  is  in  a  fine  state 
of  division. 

The  vessel  in  which  the  operation  is  performed  is  a  strong 
cylinder  divided  into  two  portions  by  a  partition,  the  upper 
to  contain  the  liquid  and  the  lower  forming  the  mixing 
chamber.  Communication  between  them  is  established  by 
means  of  porous  tubes,  closed  at  the  top  but  open  below, 
fitting  on  to,  or  forming  part  of  the  partition,  and  projecting 
into  the  upper  chamber. 

When  the  chamber  is  fi!led  with  the  liquid  to  be  charged, 
the  gas  is  forced  into  both  compartments  at  once  through  a 
branched  pipe,  but  the  pressure  at  which  it  enters  the 
lower  chamber  is  reduced  by  a  valve  freighted  to  produce 
any  relative  difference  that  may  be  desired.  The  result  is 
that  the  excess  of  pressure  in  the  upper  chamber  forces  the 
liquid  through  the  porous  tubes  in  a  finely-divided  condition, 
find  it  readily  absorbs  the  gas  while  in  that  state. 

To  bottle  the  liquid  after  saturation,  with  a  i.  iniinum  of 
waste  from  "  blowing  off,"  a  bottling  nozzle  is  connected 
with  the  safety-valve  of  the  upper  chamber — which  is  fitted 
•with  a  three-way  cock  for  this  purpose — and  the  valve 
nnserewed  to  resist  a  pressure  only  slightly  inferior  to  that 
prevailing  in  the  lower  compartment.  By  this  means  the 
liquid  is  forced  np  into  the  nozzle  and  thence  into  the 
bottle,  with  the  avoidance  of  all  but  the  smallest  proportion 
of  waste.— C.  S. 


An  Appliance  for  Registering  or  'Recording  tht     Volume  of 

liquid  passing  through  a  Tank  or  Vessel.     W.  I'.  Bruce, 

Currie,  N.B.    Eng.  Pat.  17,253,  September  11,  1894. 

Within  the  measuring  tank  there  la  a  float  provided  with  a 

vertical   spindle  carrying    a    pencil,    which    moves    over    a 

'    ring  cylinder,  so    that,  the    rise    or  fall  of   the 

liquid  level   is   known;   and   when   the  capacity    ol    the 
i ring  tank    is  found,  the    volume   passing  through  is 
determined,     [n  order  to  advance  the  regii  i 

cylinder    at    the    end    of    each    D  ment,    the      pindll 

controlling  the  inlet   and  outlet   reives  is  carried  up  and 

"  with  i  ratchet  win  el  npon  the 
cylinder  to  effect  the  required  movement,  while  a  set 
detent  If  the  cylinder  from  springing  back  — E.  G.  < 


Improvements   in    Pumps  for    Rarefying  or    Compressing 
Gases.    T.  Labinal,  Paris.     Eng.  Pat.  3490,  September 

24,  1894. 

L\  order  to  obtain  a  simpler  connection  between  the 
clearances  and  the  body  of  vacuum  pumps  than  is  afforded 
by  Babinct's  apparatus,  the  inventor  bores  in  the  wall  of  the 
cylinder,  close  against  the  head,  one  or  more  small  passages 
opening  again  on  to  the  interior  at  a  distance  from  the  first 
aperture  of  rather  less  than  the  thickness  of  the  piston.  A 
semicircular  groove  is  then  cut  away  from  the  substance  of 
the  piston,  so  that  when  the  latter  is  just,  or  very  nearly, 
at  the  end  of  its  travel,  the  excised  groove  becomes  coinci- 
dent with  the  opening  in  the  cylinder  wall,  and  thus  opens 
up  communication  between  the  spaces  back  and  front  of  the 
piston.  A  similar  arrangement  is  effected  at  the  other  end 
of  the  cylinder. — C.  S. 


Improvements  in  Evaporating  Apparatus.  D.  P.  E. 
Cardozo,  New  York,  U.S.A.  Eng.  Pat.  195G,  Septem- 
ber 26,  1894.     Under  International  Convention. 

The  invention  relates  principally  to  the  evaporation  and 
concentration  of  saline  and  saccharine  solutions,  and 
consists  of  a  closed  casing  provided  with  a  series  of  open 
flat  pans,  containing  the  liquid  to  be  treated,  exposed  to  the 
action  of  a  current  of  hot  air  which  circulates  under,  over, 
and  around  the  pans  to  promote  evaporation.  The  hot  air 
is  led  in  at  the  base  by  a  broad,  flat  pipe  immersed  in 
liquid,  and,  after  circulating  through  the  apparatus,  the  hot 
air  and  vapour  escape  at  the  summit  of  the  apparatus. 
There  is  an  open  projecting  ferrule  in  each  pan  to  prevent 
over-filling,  and  side  doors  in  the  walls  of  the  apparatus 
enable  the  pans  to  be  withdrawn  and  replaced. — E.  G.  C. 


A  New  or  Improved  Triturating  and  Emulsifying 
Machine.  W.  B.  Cowan,  Guelph,  Ontario,  Canada. 
Eng.  Pat.  18,928,  October  5,  1894. 

A  revolving  pan  driven  from  a  treadle  by  means  of  any 
suitable  gearing,  carries  within  it  a  pair  of  concavo-convex 
comma-shaped  grinding  stones,  suspended  from  the  two 
tangs  of  a  fork,  which  is  held  by  means  of  a  spring  link 
attached  to  a  pillar  outside  the  revolving  pan,  but  fixed 
firmly  in  the  base  of  the  apparatus.  The  material  to  be 
ground  and  thoroughly  mixed,  is  poured  into  the  revolving 
pan,  and  reduced  to  an  impalpable  powder  or  slime  by  the 
stones,  which  swing  outwards  until  they  touch  the  sides, 
while  their  rounded  inner  ends  swing  freely  on  the  tangs  of 
the  suspending  fork  which  project  into  them.  Each  stone 
is  thus  independent  of  its  fellow,  and  the  shaft  of  the  fork 
is  pivoted  at  its  upper  end  in  the  extremity  of  the  sprint 
link  or  fork-holder.  The  fork-holder  or  link  is  furnished 
with  a  spring  which  controls  a  hinge,  for  the  purpose  of 
either  holding  the  fork  down  (together  with  the  stones 
depending  from  its  tangs),  or  raising  the  link  up  out  of  the 
way,  and  thus  releasing  it. — E.  G.  C. 


Improvements  in  Liquid  Fillers.  II.  W.  Powis,  London, 
and  .1.  Ellis,  Massachusetts,  US.A.  Eng.  Pat.  932, 
January  15,  1895. 

'I'm:  body  of  the  filter  is  in  the  form  of  a  ferrule  with 
ends  screwed  alike,  of  which  one  is  formed  integrally 
with  the  body  of  the  ferrule,  and  the  other  is  dctaehably 
screwed  thereon,  while  the  internal  Bprce  is  filled  with  a 
Altering  medium  such  as  charcoal,  quartz,  or  the  like, 
kepi  in  place  by  means  0f  perforated  plates  bedded  on 
leather   washers.     The    apparatus   is   screwed   on  to  the 

nOZZle  of  a   water  lap,  and  the  water  percolates    through  the 

charcoal  or  other  medium,  leaving  the  apparatus  in  the 
filtered  condition.  The  filter  is  made  double-ended  for 
reversing  when  necessary.     E.  G.  < '. 
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II -FUEL,  GAS,  AND  LIGHT. 

Report   on    India,,    Coals.     Research   Department   of  the 

Imperial    Institute.      Imperial    Institute    Journal,    1895, 

1,  162  -163. 
As  inquiry  is  being  made  into  the  occurrence  and  working 
of  iron  ld  India,  and  in  this  connection,  a  complete  exami- 
nation of  the  coals  available  in  India  has  been  made,  and 
the  results  are  recorded  in  tabular  form.  The  samples 
received  from  the  Indian  Government  have  been  drawn 
1 1  ma  23  mines  and  collieries. 

In  determining  the  volatile  matter,  the  finely  powdered 
coal  (0"2grm0  «:>s  heated  in  a  covered  platinum  crucible 
over  a  No.  8  Fletcher  burner  for  two  minutes,  and  then 
immediately  subjected  to  a  blow-pipe  flame  for  two  minutes 
longer;  in  the  case  of  caking  coals,  a  very  small  quantity 
of  soot  sometimes  remained  on  the  underside  of  the  lid  and 
e  caped  combustion.  After  having  been  weighed,  the 
crucible  was  put  in  a  mutlle,  with  the  lid  half  on,  and 
heated  until  nothing  but  ash  remained ;  the  loss  was 
reckoned  as  fixed  carbon. 

I'h  ■  sulphur  was  determined  by  heating  1  ■ 5  prm.  of  the 
coal  in  a  platinum  dish  with  30  grras.  of  a  fusion  mixture 
consisting  of  sodium  chloride  (4  parts),  potassium  nitrate 
(3  parts),  and  dry  sodium  carbonate  (1  part),  and  precipi- 
tating the  sulphate  as  usual.  A  difference  of  03  per  cent. 
was  considered  allowable  in  duplicate  determinations. 

The  ultimate  analyses  of  the  coals  were  conducted  as 
usual.— A.  G.  B. 


Some  of  the  Properties  of  Calcium  Carbide.    F.  P.  Venable 

and  T.  Clarke.  J.  Amer.  Chem.  Soc.  1895, 17,  306—310. 
The  carbide,  as  obtained  from  the  electric  furnace,  is  hard  and 
crystalline,  but  loses  its  lustre  on  exposure  to  air,  especially 
when  the  latter  is  moist,  and  at  last  crumbles  to  a  grey 
powder  containing  many  graphite  particles.  It  may  be  kept 
unchanged  in  well-closed  bottles,  especially  in  the  presence 
of  coal  oil.  Attempts  to  separate  the  carbide  from  the 
graphitic  carbon  failed.  With  water,  1  grm.  of  the  carbide 
on  the  average  yields  about  200  c.c.  of  acetylene,  completely 
soluble  in  ammoniacal  copper  solutions ;  but  the  exact  volume 
yielded  necessarily  depends  upon  the  variable  proportion  of 
graphite  present.  Burnt  alone,  the  flame  from  this  gas  is 
smoky,  but  mixed  with  from  6  to  10  vols,  of  air,  the  gas  yields 
an  exceedingly  brilliant  flame  ;  with  excess  of  air,  a  violent 
explosion  follows  upon  ignition.  Heated  in  hydrogen,  the 
carbide  yields  at  first  a  little  tarry  matter  and  a  slight  white 
sublimate,  but  is  otherwise  unaltered,  even  after  long 
heating.  Heated  in  air,  the  same  tarry  substance  comes 
over,  but  no  other  action  is  apparent ;  even  with  oxygen, 
the  carbide  is  unaffected  until  a  very  high  temperature  is 
attained,  when  the  material  glows  brightly,  yielding  a 
white  powder;  but  unless  the  temperature  is  exceedingly 
high  and  the  ignition  prolonged,  the  decomposition  is  not 
complete.  Carbon  dioxide  is  without  action,  as  also  is 
boiling  sulphur.  Hydrochloric  acid  has  no  action  in  the 
cold,  but  on  heating,  it  causes  the  carbide  to  swell  up  and 
become  dirty  grey ;  a  small  quantity  of  colourless  liquid 
distils  over,  white  fumes  are  evolved,  and  a  part  of  the 
solid  fuses,  being  converted  into  calcium  chloride.  Chlorine 
also  is  without  action  in  the  cold ;  at  a  moderate  heat  it 
causes  the  carbide  to  glow  brightly,  to  swell,  and  to  fuse 
together,  whilst  a  slight  yellowish-white  sublimate  is  formed  ; 
but  the  fused  mass  is  calcium  carbide.  Bromine  mixed  with 
air  gives  no  result  until  heat  is  applied,  when  the  mass 
glows,  fuses  together,  emits  bubbles  of  gas,  gives  some 
condensed  matter  in  the  tube,  and,  on  cooling,  has  a  smell 
different  from  that  of  bromine.  The  fused  mass  answers  to 
the  tests  for  calcium  bromide.  In  chlorine  water  or 
bromine  water,  a  violent  disengagement  of  a  gas  similar  to 
acetylene  is  observed  ;  but,  in  the  experiments  tried,  the  gas 
did  not  ignite  spontaneously  as  described  by  Moissan. 
"With  strong  sulphuric  acid,  the  carbide  gives  a  few  bubbles 
in  the  cold ;  but  on  heating,  the  action  is  increased,  and 
continues  after  the  flame  has  been  removed.  Strong  nitric 
acid  gives  off  red  fumes,  but  the  gases  from  this  and  from 


sulphuric  acid  burn  with  a  luminous  flame.  Sulphuric 
acid  and  potassium  bichromate  react  most  violently  with 
the  carbide ;  but  the  evolved  gas  is  non-inflammable. 
Glacial  acetic  arid  decomposes  the  substance  slowly  in  the 
cold.  Either  with  the  sodium  hydroxide  and  peroxide, 
when  melted  in  a  nickel  dish,  the  carbide  produces  a  violent 
action  and  an  inflammable  gas  (see  this  Journal,  1895,  352 
and  353).— W.  G.  M. 


Use  of  Calcium  Carbide.     Eng.  and  Min.  .1.  59,  245. 

In  discussing  the  subject  of  calcium  carbide  as  a  gas- 
making  material  at  the  New  England  Association  of  Gas 
Engineers,  the  value  of  acetylene  as  a  gas  enrieher  was 
debated.  Its  heat  of  combustion  is  not  very  great  compared 
with  that  of  other  illuminants,  and  its  candle-power,  when 
burned  at  the  rate  of  5  ft.  per  hour,  is  about  240,  whilst 
benzene,  which  theoretically  should  be  three  times  as 
powerful,  has  beeD  shown  by  Frankland  and  Thome  to 
give  only  466  candles.  Other  uses  suggested  for  acetylene, 
besides  the  enrichment  of  coal-  or  water-gas,  are  the  dis- 
placement by  it  of  oil-gas  in  small  gasworks,  and  of  naphtha 
vapour  in  the  gas  of  gas  machines.  There  are,  however, 
objections  to  it :  brass  fittings  are  attacked,  with  the  forma- 
tion of  a  substance  that  is  explosive,  and  it  is  so  readily 
absorbed  by  water  that  if  only  a  small  amount  of  it  is- 
added  to  coal-gas,  the  water  in  the  mains,  holders,  &c 
would  dissolve  a  large  proportion  of  it. 

It  was  stated  that  two  or  three  per  cent,  of  acetylene 
increased  the  candle-power  of  coal  gas  from  16  to  20,  with 
a  clear  white  light.  On  the  other  hand,  30  per  cent,  failed  to 
enrich  water-gas  to  20  candles,  and  5  or  6  per  cent,  was 
necessary  in  the  case  of  natural  gas.  If  calcium  carbide 
could  be  produced  for  1 1,  to  2l.  per  ton,  it  might  be  compared 
to  cannel  coal  at  2l.  per  ton,  about  the  same  quantity  of  gas 
being  obtainable  from  each,  with  an  advantage  in  favour  of 
acetylene  as  regards  its  powers  of  enrichment. — A.  W. 


Smoke  Frevention.    H.  J.  Williams.     Tech.  Quarterly,  7, 

1894,  122. 

See  under  XVIII.  B.,  page  501. 
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Improved  Means  applicable  for  Use  i?i  Mixing  Liquids 
with  Gases  in  the  Manufacture  of  Vapour.  "W.  D.  Priest- 
man  and  S.  Priestman,  Kingston-upon-Hull.  Eng.  Pat. 
20,808,  November  2,  1893. 

Tjik  inventors  describe  improvements  in  their  spray-appa- 
ratus or  atomiser,  which  is  of  the  type  employed  in  the 
Priestman  oil-engine,  "  their  object  being  to  enable  the 
apparatus  to  furnish  an  increased  yield,  or  to  be  worked  at 
a  comparatively  low  pressure,  without  effecting  a  less 
minute  sub-division  of  the  liquid," 

In  their  patent,  No.  5255  of  1887,  devices  are  described  in 
which  the  fluids  to  be  mixed  are  contained,  under  pressure,, 
in  two  concentric  tubes;  the  extremity  of  the  outer  of  these 
tubes  being  of  such  form  that  the  gas  (usually  air)  which 
it  carries  meets  the  liquid  (usually  oil)  carried  by  the  inner 
tube,  at  an  angle  which  is  either  right  or  obtuse. 


Fig.  1. 


Fig.  2. 


B     A 
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Fig.  8. 


The  inventors  now  enlarge  the  central  oil  passage  A, 
occupying,  however,  most  of  its  space  by  the  fixed  needle 
or  plug  B,  the  diameter  of  which  is  only  slightly  less  than 
that  of  the  passage  A.  The  space  occupied  by  the  oil, 
therefore,  comes  to  be  only  that  minute  annular  space  which 
intervenes  between  the  surface  of  Band  tlic  inner  wall  of  A. 
C  is  the  space  occupied  by  air.  In  the  modification  shown 
in  Fig.  1  the  plug  B  is  solid,  oil  reaching  the  annular  space  A 
through  ducts  a  a.  In  that  shown  in  Fig.  2  the  plug  B1  is 
hollow,  and  carries  the  oil,  the  latter  reaching  the  annular 
space  A  by  lateral  apertures  6  in  B1.  In  that  shown  in 
Fig.  S  the  extremity  fr1  of  B1  is  open,  but  the  passage  there- 
through is  intercepted  at.  bx,  and  a  lateral  passage  b*  com- 
municates with  the  air-  or  gas-channel  C,  so  that  the  air  is 
"  thus  caused  to  overtake  as  well  as  to  meet  the  stream  of 
liquid  as  it  issues  from  the  annular  passage  A." 

In  another  variation,  the  sides  of  the  plug  are  filed  to 
form  three  or  more  flat  surfaces,  the  spaces  intervening 
between  these  surfaces  and  the  inner  wall  of  the  passage, 
forming  ducts  for  the  oil.  The  greater  width  in  each  of 
the  ducts,  though  the  total  sectional  area  may  possibly  not 
be  greater  than  that  given  by  the  annular  passage  before 
referred  to,  is  a  consideration  of  importance,  unless  the 
liquid  be  perfectly  strained,  for  the  interception  of  solid 
matters.  Moreover,  this  arrangement,  like  the  second  one 
proposed  above,  allows  the  oil  to  be  conducted  nearly  to  the 
extremity  of  the  annular  tube  under  comparatively  little 
frictional  resistance. — £.  It.  B. 


New  or  Improved  Apparatus  for  the  Production  of  Com- 
bustible Gas.  A.  Farinctti  and  P.  Brcntini,  both  of 
London.     Kng.  Pat.  3018,  February  12,  1894. 

Tuts  patent  relates  to  the  manufacture  of  combustible  gas 
from  "  suitable  spirit  or  essence"  and  air,  by  drawing  or 
forcing  a  current  of  the  latter  through  the  former,  employ- 
ing for  this  purpose  an  "  air-pump,  bellows,  or  fan  "  driven 
by  an  electric  or  other  suitable  motor. 

The  gas  or  air,  saturated  with  spirit  vapour,  is  stored  in  a 
bell  gas-holder  of  ordinary  construction,  but  it  is  an  essen- 
tial part  of  the  invention  of  the  patentees  that  the  bell  or 
receiver  of  the  gas-holder  shall,  as  it  rises  or  falls,  according 
to  the  quantity  of  gas  it  contains,  actuate  a  mechanism 
-tarting  or  stopping  the  motor,  as  the  cas;  may  be;  the 
admission  of  air,  and  therefore  the  manufacture  of  gas 
being  thus  automatically  controlled.  Various  devices,  elec- 
trical and  otherwise,  to  effect  this  purpose,  are  described 
and  figured. — E.  It.  B. 


Manufacture  of  Saponaceous  Products  from  Petroleum. 
(  .  weygang,  Child's  Hill,  Middlesex.  Eng.  Pat.  8025, 
February  12,  189  i. 

See  under  XII.,  page  198. 


Improvements  in  the  Manufactun   of  Oat  from  Mineral 
ii/nl  tiker  (Jits,  Pars,  and  Uke  Bodies,  and  iii  Apparatu 
therefor.  .1.   Laing,   Edinburgh.    Eng,  Pat.  4058,   Feb- 
ruary 20,  1894. 

Is  the  figure,  the  still  A  and  the  superheater  G  G  G  are 

contained    within    the    furnace    VV,   and    the  crude    oil-gas 


given  off  passes  through   the  condenser  I).      Any  excess    of 
condensible     vapours,    which    would    otherwise    enter    the 
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superheater  and  cool  it,  are  received  by  the  tank  E.  (This 
Journal,  1893,  1020.)  All  fresh  oil  to  be  supplied  to  the 
still  is  fed  into  E  by  X,  while  the  oil  finds  exit  from  E  either 
direct  by  R,  which  is  provided  with  a  tap,  or,  as  overflow, 
by  Q.  The  feeding  may  be  either  continuous  or  intermittent. 
Z,  Z  afford  means  for  drawing  off  any  condensed  water  in  E 
or  C. 

The  oil-gas  manufactured  passes,  either  by  F  through  the 
superheater  G,  and  then  through  II,  to  coolers,  where  it  is- 
separated  from  condensed  liquid,  so  that  only  permanent 
gas  passes  to  the  holders  ;  or  it  may  be  caused  to  traverse 
retorts  from  which  coal-gas  is  being  evolved,  or  these  two 
methods  may  be  used  conjointly. — E.  li.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  the 
Carbonisation  of  Coal  in  the  Manufacture  of  Coal- Gas. 
G.  Wilton,  Beckton,  Essex.  Eng.  Pat.  5o  10,  March  16, 
1894. 

According  to  these  improvements,  the  coal  charge  is 
caused,  by  means  of  mechanical  conveyors,  to  travel 
continuously  through  a  series  of  cast-iron  retorts,  disposal 
horizontally  in  the  cooler  part  of  the  furnace,  and  the 
partly  carbonised  coal  then  drops  through  a  somewhat 
steeply  inclined  fire-clay  retort,  arranged  across  the  hotter 
region  of  the  furnace.  Suitable  means  are  provided  for 
the  gas  being  returned  to  the  retorts,  and  so  passed  over 
and  amongst  the  coal,  as  many  times  as  may  be  necessary. 

In  Fig,  I,  which  shows  a  vertical  section  of  the  apparatus, 
II1,  li  ,  li  ,  and  B'  are  the  iron  retorts,  and  It  is  an  inclined 
fire-clay  retort.  Coal  fed  into  the  double-valved  hopper  r1, 
is  successively  worked  onward  by  the  conveyors  c  c,  which 
are  suitably  geared  as  shown,  and  falls  from  each  retort  to- 
the  one  below  it,  through  the  vertical  connections  r  r  r  r. 
The  last  retort,  K1,  of  the  series  delivers  the  coal  into  the 
modified  mouthpiece  M,  which,  see  Fig.  2,  encloses  the 
ends  of  two  of  the  inclined  fireclay  retorts  It  R.  In  M1  is 
the  8-way  valve,  V,  pivoted  at  /•  ;  an  arrangement  which 
permits  of  the  discharge  of  partly  carbonised  coal  and  gas 
down  one  of  the  inclined  retorts,  while  the  other  is  being 
Cleared  from  its  lower  end  (M). 

'  B  is  delivered,  ordinarily,  through  the  rising  pipe  P, 
though,  if   it    be   so    desired,   it  may  be   circulated,    as  many 

tiu  ei  as  may  be  required,  through  the  whole  let  of  retorts 

hy  means  of  the  Ian  or  blower  S,  which  can  extract  the  gas 
from  I',  through  .v,  and  discharge  it  through  cither  «'  or  t2- 
i ii to  the  uppermost  retort. 
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Bj  these  improvement!,  the  inventor  claims  to  effect  (treat 

ui\  in  fuel,  time,  and   labour;  and,  a*  a  reBull  of  the 

uniformity    of    temperature   mainl  rioed,  of    t } i «.-    constant 

movement  of  the  coal,  and  of  the  thorough  carbonisation, 
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/In  Improved  Solid  Combustible,  and  Process  of  Manu» 
factoring  the  same.     L.  Dardel  and  II.  Becoulet,  Paris, 
l  ranee.     Eng.  Pat.  B098,  April  24,  1*91. 

To  produce  this  combustible,  the   inventors   mix  and  heat 
togetlier — 

PerOent. 

Od  of  naphtha,  or  of  petroleum 60—70 

Soap  (preferably  resin  soap)  or  the  like...      LP— lis 

Fir  cones  or  spent  tan 19— 16| 

Soda,  if  employed 1— > 

Pine  soot 1— J 

As  soon  as  the  mixture  commences  to  «olidify,  it  is  poured, 
either  into  moulds,  which  have  the  shape  of  briquettes,  or  on 
to  a  smooth  surface  ;  in  the  latter  case,  sheets,  which  may 
afterwards  be  cut  up,  are  formed.  If  a  harder  product  be 
desired,  it  is  preferable  to  surround  the  moulds  with  cou- 
tinously  circulating  cold  water. 

The  inventors  state  that  the  new  combustible  "  is  lighter, 
of  much  greater  heating  power,  and  cheaper  in  price  than 
any  other  solid  combustible." — K.  R.  B. 


to  produce  the  "  greatest  possible  volume  of  gas  from  the 
coal  distilled,"  as  well  as  to  largely  increase  the  yield  of 
ammonia,  "  since  none  of  this  substance  is  destroyed  by 
extreme  variations  of  temperature." 

Moreover — and  this  the  inventor  states  to  be  his  main 
object — there  is  a  great  reduction  in  maintenance  costs, 
which  in  present  processes  are  very  heavy,  on  account  of 
the  excessive  -wear  and  tear  in  retorts  and  settings.  Only 
the  lowest  two  retorts  of  the  series  are  in  fire-clay — the 
material  with  which  the  greatest  wear  and  tear  occurs, — the 
upper  part  of  the  iron  retorts  being  also  protected  by  brick- 
work.—E.  R.  B. 


Improvements  in  the  Manufacture  of  Artificial  Fuel. 
G.  S.  Cory  and  C.  Cory,  Swansea.  Eng.  Pat.  7772, 
April  19,  1894. 

In  the  manufacture  of  briquettes,  powdered  coal  is  intimately- 
mixed  with  powdered  pitch,  and  this  mixture  is  subsequently- 
treated  by  steam  and  compressed  into  blocks.  Considerable 
economy  in  the  amount  of  pitch  necessary  for  the  manu- 
facture might  be  effected  by  employing  the  pitch  in  a  plastic 
state  ;  the  practical  difficulties,  however,  attending  this  pro- 
cedure have  hitherto  prevented  its  use.  The  patentees, 
taking  advantage  of  the  known  property  possessed  by 
naphthaline,  its  salts,  and  "other  hydrocarbon  substances," 
of  softening  pitch,  add  one  of  these  bodies  whilst  the  grinding 
of  the  coal  and  pitch  is  in  progress  (or  during  mixing,  if 
the  materials  are  ground  separately),  taking  care  that  the 
naphthaline,  &c,  is  added  in  such  a  manner  that  the 
intimate  mixture  of  the  coal  and  pitch  has  been  effected 
before  the  naphthaline  has  time  to  soften  the  pitch. 
{Suitable  proportions  are  92  per  cent,  coal,  7  per  cent,  of 
pitch,  and  1  per  cent,  of  naphthalene,  &c. — E.  I'.  B. 


Improvements  in  or  relating  to  the  Combustion  of  Fuel. 
C.  Schmitz,  Berlin,  Germany.  Eng.  Bat.  9387,  Mav  11, 
189-1. 

Tins  is  an  apparatus  for  burning  coal-dust.  The  coal-du.«t 
is  placed  in  a  hopper  A,  whence  it  issues  past  a  feed  roller 
B,  and  meets  a  current  of  air  from  a  fan  C.  The  velocity 
of  the  air  current  as  it  passes  along  D  is  so  adjusted  that 
any  heavy  or  large  particles  mixed  with  the  dust  are  dropped, 
and   fall  into  E,  whilst  the  coal-dust  suitable   for  burning 


passes,  in  suspension,  into  the  chamber  F  F,  round  which 
it  is  kept  circulating  by  means  of  a  second  fan  G.  From 
F  it  is  drawn  by  any  suitable  means  through  the  openings 
J  J,  to  the  furnaces  where  it  is  to  be  burned.  The  veloeity- 
of  the  air  in  F  F  is  so  regulated  that  it  carries  the  exact 
percentage  of  coal-dust  that  it  can  burn  most  advantageously ; 
should  more  be  injected  by  the  fan  C,  it  falls  into  the  store 
chamber  at  the  bottom,  whence  it  can 
time  to  time  into  H. — R.  B.  P. 


be  discharged  from 
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Improvements  in   Spraying    Apparatus  for   Liquid  Fuel. 
G.  Warren,  Exmouth.     Eng.  Pat.  9G07,  May  1G,  1894. 

I:>  this  apparatus  steam  is  employed  solely  for  the  sub- 
division of  the  liquid,  fuel,  but  it  is  applied  in  two  ways  ; 
for  it  is  injected  in  a  fine  jet  into  the  liquid  fuel  on  its 
way  to  the  nozzle  of  the  apparatus,  and  then  the  mixture  of 
Steam  and  oil  so  formed  is  atomised,  at  the  nozzle,  by  a 
second  supply  of  steam.  A  further  peculiarity  of  the 
apparatus  is  that  it  is  entirely  constructed  of  commonly- 
occurring  plant-material,  such  as  steam-piping,  "["-pieces, 
bends,  nipples,  &c. 

The  figure  shows  an  elevation,  mostly  sectional,  of  the 
apparatus.  Steam,  entering  by  h,  passes  through  /',  g,  and  e 
euceesively,  and,  escaping  from  the  contracted  passage  /of 
e,  meets  the  liquid  fuel  arriving  by  k.  The  mixture  of 
steam  and  fuel  is  now  urged  forward  through  the  tube  b  to 


J 


»£> 


the  nozzle  of  the  apparatus,  where  it  meets  the  second 
current  of  the  steam,  which  has  arrived  through j,  c,  and  «. 

The  tubes  a  and  b  are  concentric,  and  in  practice  have 
their  ends  "  upset  and  burred,"  or  "  otherwise  contracted," 
to  assist  the  atomising  of  the  fuel  as  it  issues  from  the 
nozzle. — E.  R.  15. 

An  Improved  Method  of  Removing  Deposits  from  das 
Retorts.  B.  Good,  Surrey,  and  S.  Spencer,  London. 
Eng.  Pat.  10,110,  May  21,  1894. 

Thk  deposit  of  carbon  found  inside  the  retorts,  is  caused  to 
scale  off  by  being  suddenly  cooled  on  one  side,  whilst  heated 
on  the  other  side.  The  cooling  is  effected  by  causing  jets 
of  water  to  play  upon  the  carbon  lining  the  interior  of  the 
retorts,  but  only  to  an  extent  ju*t  sufficient  for  the  purpose. 
The  operation  is  best  performed  whilst  the  carbon  is  at  a 
dull  red  heat,  and  it  is  asserted  that  no  injury  is  thus 
sustained  by  the  retorts. — \V.  S. 


An   Improved    Composition  for  Use    with    Fuel.      A.  W. 
Summer-,  Bristol.     Eng.  Pat.  18,715,  October  ■".,  ih<j4. 

The  object  of  thu  composition,  which  consists  of"  common 

salt,  sodium,  and  potassium,"  it  to  supply  <:  free  oxygen  "  to 
fuels,  such  as  coke,  coal,  woo  1,  &c,  to  which  it  is  to  In- 
applied  in  a  "  liquid  state."—!:.  JJ.  P. 


hydrogen  from  the  coal-gas  by  the  palladium,  "one  of 
oxygen,  from  the  atmosphere,  by  the  platinum,"  having 
been  previously  obtained.  The  now  more  concentrated  com- 
bustion  of  the  hydrogen  and  oxygen  is  capable  of  affording 
heat  sufficient  to  keep  the  igniting  wire  incandescent. 

In  the  figure  (which  shows  a  vertical  section  of  the 
inventor's  apparatus,  b,  attached  to  ;m  ordinary  gas  burner, 
a),  d  is  a  screw  cap  holding  in  position  the  cage   e,  which 


-Z- 


Improvement*   hi   the  Means  for  Automatically  Lighting 

•I.l'.    Duke,  London.      Jin;-      Pat.  21,082,    Novem- 
ber 2,  1894. 

Tin;  patentee  proposes  to  employ  ■  mixture  of  i  part  of 

palladium    black    or    spongy   palladium   with   8    parti   of 

platinum  black,  i  part,  of  soah  mixture  being,  preferably, 

rrnorated  with  :;  parts  of   finely-teased  a  besto    ■,   the 

intention  of  the   inventor  being   to  obtain  an    occlusion   of 


is  made  of  very  fine  (120  meshes  to  the  square  inch) 
platinum  wire  gauze  ;  f  is  a  partition,  also  of  platinum 
gauze,  forming  the  bottom  of  the  cage.  In  the  cage  is 
placed  the  platinum  and  palladium  mixture,  e  is  the 
platinum  wire  which  is  rendered  incandescent,  g  is  a  fairly 
dense  plug  of  asbestos,  and  h  is  loose  asbestos,  held  in 
position  by  the  hollow  screw  k.  The  use  of  this  asbestos  is 
to  catch  any  particles  of  the  metallic  mixture  which  may 
fall  through  the  gauze/.  The  dotted  line  i  i  indicates  the 
current  of  gas  which  issues  from  the  burner. — E.  K.  B. 


Improvements  in  and  relating  to  the  Method  of  and  Appara- 
tus for  Manufacturing  Gas.  J.  L.  Hastings,  Phila- 
delphia, U.S.A.,  and  C.  D.  Hauk,  Chicago,  U.S.A.  Eng. 
Pat.  24,624,  December  18,  1894. 

The  method  specified,  consists  of  generating  water-gas  and 
without  superheating  it,  introducing  a  suitable  hydrocarbon 
during  the  first  part  of  the  run.  The  combined  gas  and 
vapours  are  then  carried  through  a  body  of  heated  fixing 
material.  In  the  latter  part  of  the  run,  the  water-gas  is 
superheated  before  the  hydrocarbon  is  introduced.  In  the 
first  half  of  the  run,  the  heated  fixing  material  serves  both 
to  vaporise  and  fix  the  gas,  whilst  in  the  second  half  these 
operations  are  effected  by  the  superheating.  The  burning 
of  a  suitable  gas  and  passing  the  products  of  complete 
combustion  through  a  mass  of  carbon,  which  thereby 
becomes  highly  heated,  and  then  passing  the  hydrocarbon- 
bearing  water-gas  through  it.  is  also  claimed.  The  apparatus 
consists  of  an  annular  casing  divided  up  into  a  series  of 
cupola  generators  which  communicate  with  each  other  at 
the  top.  Over  each  is  a  gas  fixer  with  a  mass  of  checker 
work  in  it  and  communicating  at  its  upper  end  with  the 
adjoining  cupola,  the  air,  steam,  and  oil  inlef  pipes  being 
arranged  in  a  suitable  manner. — R.  IS.  P. 


Improvements  in  Apparatus  for  Vaporising  and  /turning 
Hydrocarbon  Oils.  W.  if.  Beasley,  Baltimore,  U.S.A. 
Eng.  Pat.  520,  .January  H,  L895. 

Tins   invention   relates  to  an   apparatus  in   which  the  gases 
ulting  from  the  vaporisation  of  a  hydrocarbon  oil  are 
mingled  with  the  gases  given  off  by  water  at  a  high  tem- 
perature, in  order  thai  the  carbon  which  is  thrown  down 

by  the   "cracking"    of   the  oil    maybe    seized    upon   by  the 

gases  formed  from  the  water,  and  so  form  gases  which  may 
in-  burnt  with  the  vaporised  oil.  The  apparatus  consists  of 
a    special  shaped    burner,  to  the  oil    vaporising   and  mixing 

chamber  ol  which,  an  automatic  water  vaporiser  is  attached. 

— R.  U.  P 
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Improvements  in  Water-Gat  Apparatus.  J.  M.  RuBby, 
Jeroej  City,  Sen  Jersey,  I  -8.A.  Eng.  Pat. 
January  15,  1895. 
I\  ibis  invention,  which  is  applicable  to  any  water-gas 
apparatus  of  the  "  I. owe"'  type,  die  waste  heat  still  remain- 
ing after  the  air  blast  has  been  sufficiently  heated,  is  used 
for  generating  the  -team,  which  has  to  be  supplied  to  the 
gas  apparatus.  By  an  arrangement  <>f  conduits  ami  valves, 
the  blast  can  be  heated  to  any  required  degree,  and  the 
waste  gases,  which  are  still  hot,  conducted  to  a  boiler  and 
then   used  for  generating  steam. — R.  B.  1'. 


Improvements  in  Mantles  for  Incandescent  das  Lit/his,  and 
in  Supports  therefor.  T.  Terrell,  Middlesex.  Eng.  Pat. 
4324,  February  '-'8,  1895. 

The  inventor  refers  to  the  present  method  of  supporting  the 
mantle  by  means  of  a  rod  of  steatite  or  other  refractory 
material,  and  states  that  an  unequal  strain  is  thus  thrown 
upon  the  upper  part  of  the  mantle,  and  rocking  or  swinging 
is  possible.  If,  instead  of  the  present  simple  fork  which 
forms  the  support  at  the  upper  part  of  the  rod,  a  circular 
disc  or  ring  of  steatite,  &c.  be  used,  so  as  to  form  it- 
summit,  the  mantle  being  so  made  as  to  lap  or  project 
slightly  over  and  inwards  upon  the  ring  or  disc,  it  is 
claimed  that  then  the  upper  portion  of  the  mantle  will 
receive  the  equal  and  uniform  interior  support  desired 
and  claimed,  and  no  rocking  or  oscillation  will  now  be 
possible. — W.  S. 


ni.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

The  Glasgow  Iron  and  Steel  Company's  Works,  Wishaw. 
Engineering.     April  5,  1895,  427. 

Plant  for  recovery  of  oil,  pitch,  and  ammonia  has  been 
erected  in  connection  with  the  coal-fed  blast  furnaces  of 
this  company.  The  results  from  all  the  works  of  the  com- 
pany cannot  be  given,  since  the  new  plant  has  not  yet  been 
long  enough  in  operation,  but  at  one  of  these  works  the 
average  yields  obtained  with  such  plant  over  a  period  of 
several  months,  showed  that  the  by-products  were  119  lb. 
of  pitch,  10  gallons  of  oil,  and  23*3  lb.  of  sulphate  of 
ammonia,  all  per  ton  of  coal  consumed  in  the  blast-furnace. 
Erom  the  coal  consumed  in  four  furnaces  in  a  week  of 
seven  days,  the  following  by-products  were  obtained  : — 

By-Products  recovered  from  Four  Furnaces  Per  Week. 

Coal  consumed 2,000  tons. 

l'i£  iron  produced 1,400    „ 

Pitch  recovered 100    „ 

Oil  recovered 20,000  galls. 

Sulphate  of  ammonia 20i  tons. 

— w.  s. 


Pine  Tar.     A.  Eenard.     Comptes  rend.  1894, 119    1276— 

1277. 

The  portion  boiling  above  300°  C,  which  forms  the  principal 
part  of  pine  tar,  consists  principally  of  terebenthyl,  CX,H30 
(b.p.  332°— 338°  C),  and  bi-terebenthylene,  CMHoS  (b.p.  340° 
— 345°).  A  small  quantity  of  retene  is  also  present.  The 
creosote  from  pine  oil,  separated  by  the  method  of  Behal  and 
Choay  (this  Journal,  1894,  1187),  consists  of  monophenols, 
about  40  per  cent. ;  guaiacol,  20  per  cent. ;  cresol  and  its 
homologues,  37  per  cent.  (See  also  this  Journal,  1894, 
1187  and  1188.)— L.  T.  T. 


IV  -COLOURING  MATTERS  AND  DYES. 

Tetramethyldiamidodiphenylmethane.    J.  Einnow.    Her.  27, 
3101— 31C7. 

I'.v     acting     with     nitrous    acid     on    tetramethyldiamido- 
diphenylmethane  a  nitro  derivative  is  obtained  melting  at 
g7  — sh    C,  whilst   the  further  action  of  nitrous  acid  gives 
a  dinitro    derivative    which    melts    at    123 — 124°   C.    and 
crystallises  from  acetic  acid  in  thin  red  needles.     The  yield 
i-   2<;  per  cent,  of  the  theoretical.     Attempts  to  reduce  this 
substance    gave    an    uncrvstallisable     product.       Another 
dinitro    derivative    is    obtained  by    acting    on  tetramethyl- 
diamidodiphenylmethane  dissolved  in    sulphuric  acid,    with 
the     theoretical     quantity     of    nitrosulphuric     acid,     the 
temperature  being  kept  below  0°  C.     The  product  is  poured 
into  iced  water  and  the  dinitro  compound  precipitated  by 
sodium    carbonate   and    crystallised   from  acetic  acid.      It 
forms    red   prisms    melting   at    191*  5°  C.    (uncorr.).     The 
yield   is    86    per   cent,    of   the    theoretical.       This   dinitro 
compound  is  more  easily  precipitated  by  water  from  acid 
,    solutions  than  its  isomeride  ;  it  is  also  distinguished  by  being 
altered  by  nitrous  acid,  which  the  first  isomer  is  not,  but  no 
delinite  products   have  been  isolated.      On  reduction  with 
tin  and   hydrochloric  acid  it  yields  a  tetramethyltetramido- 
diphenylmethane  crystallising  from  alcohol    in    thin   white 
needles  melting  at    142°  C.  (uncorr.),  unaltered  by  air  and 
insoluble   in  water.     This    substance   gives   the   iso-nitrile 
;    reaction.     With   nitrous   acid  it  yields  a  cherry-red  colour, 
but  no  acetyl  derivative  could  be  obtained  from  it.     The 
action  of  nitric  acid  on  tetraruethyldiamidodiphenylmethane 
in  glacial  acetic  acid  gives  rise  to  a  mixture  of  nitro-  and 
nitros-amines.     Among  the  products  of  the  action  of  nitrite 
and  hydrochloric    acid  upon   tetramethyldiamidodiphenyl- 
methane,  are,  besides  nitro   bodies,  nitroso  compounds,  the 
.    methyl  group  being  readily  displaced  by  the  nitroso  group 
under  these  conditions.     In  an  experiment  with  hydrochloric 
acid    of    sp.    gr.    1*19,    nitrite    and    tetramethyldiamido- 
diphenylmethane   from   pure    dimethylaniline    hardly   any 
p-nitrodimethylaniline   was   obtained,   but  in    its   place   a 
yellow  powder,  which  after  repeated   crystallisations  from 
alcohol     proved     to      be     dimethyldinitrosamidodiphenyl- 
methane,  C15H,liX402.     It  forms  light  straw-coloured  needles 
melting  at   101- 5°  C.     In    order  to  prepare    tetramethyl- 
diamidodiphenylmethane,  25  grms.  of  dimethylaniline,  10 
grms.  of  40  per  cent,  formaldehyde  and  80  grms.  of  acetic 
acid  were  mixed.     The   temperature  rises   spontaneously, 
but  must  be  kept  below  60°  C.     After  cooling,  caustic  soda 
is  first  added  until  precipitation  commences,  and  then  water. 
The   precipitate    is   crystallised   from   alcohol    and     then 
distilled   at  250°  C.   under  55  mm.   pressure,  when    the 
substance  forms  a  crystalline  mass.     The  reaction  between 
this  base  and  formaldehyde  may  be  carried  out  as  follows: 
10   grms.    of  dimethylaniline,    10   grms.   of  formaldehyde 
solution,  and  15  grms.  of  acetic  acid  are  boiled  for  4  hours, 
the  base  precipitated  with  sodium  carbonate,  extracted  with 
ether,  and  dissolved  in  amyl  alcohol,  from  which  it  separates 
on  cooling.     After  further  purification  the  substance  gave,  on 
analysis,  numbers  corresponding  to  the  empirical  formula 
(C^H.^X;)^.     It   differs  from  tetramethyldiamidodiphenyl- 
methane  in   being  more  sparingly  soluble  in  hot  alcohol  and 
acetic  ether.     Chromic  acid  yields  an  abundant  quantity  of 
quinone,  proving  that  the  condensation  product  cannot  be 
a   dihj-dranthracene  derivative.     Bromine   produces  a  rose- 
red  coloration  in   acetic  acid   solution,  whilst  tetramethyl- 
diamidodiphenylmethane    gives    a    blue    with    the    same 
reagent.     The  constitution  of  the  new  condensation  product 
remains    uncertain.       By    the     action      of     diazobenzene 
sulphonic    acid   on   tetramethyldiamidodiphenylmethane   a 
colouring  matter  is  obtained  which,  on  reduction  with  tin 
and    hydrochloric  acid,   gives  p-amidodimethylaniline   and 
p-sulphanilic  acid. — T.  A.  L. 


Mired  Ethers  and  Ammonia-Derivatives  of  Hexamethyl~ 
triamidotriphenylmethane.  A.  Eosenstiehl.  Comptes 
rend.  1895,  120,  192—  194. 

The  author  describes  several  derivatives  of  the  above  com- 
pound, and  finds  that  when  acting  on  the  chloride  (crystal 
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violet)  with  caustic  soda,  the  hydroxide  is  not  formed,  but 
the  ether  of  the  alcohol  which  is  used  as  a  solvent.  This 
reaction  forms  another  instance  of  the  alcoholic  character  of 
rosaniline. — L.  T.  T. 


Tetramethyldiamidodiphenylcarhinol.  II.  Weil. 
Her.  1894,  27,  :J31G. 
If  tetramethyldiamidodiphenylcarbinol  is  boiled  with 
water  for  some  days  the  solution  gradually  loses  its 
characteristic  property  cf  imparting  a  blue  colour  to  hot 
acetic  acid.  The  products  of  the  decomposition  which 
were,  isolated  were  methylanilines,  ;j-dimethylamido  benz- 
aldehyde,  and  leuco-violet.  They  had  been  formed  as 
follows  :  — 

(CH3).:N.  CGH4 .  CH(OH) .  CflH4 .  N(0B3)2HC1  = 
C6H3X(CH3).,HC1  +  O:  CH .  CfiII4 .  NcCH^. 

Both  the  aldehyde  and  the  nndecomposed  carbiaol 
condense  with  the  dimethylaniline  to  form  leuco-violet. 

A  better  yield  of  the  aldehyde  can  be  obtained  by  heating 
the  solution  of  the  carbinol  in  glacial  acetic  acid  on  the 
water-bath  till  its  blue  colour  disappears.  5  gnus,  of  the 
carbinol  yield  on  the  average  0-9  grm.  of  aldehyde. 

It  is  characteristic  of  dimettrylamidobenzaldehyde  that 
it  verv  easily  forms  benzylidene  compounds  with  primary 
aromatic  amines.  A  very  dilute  solution  of  the  aldehyde 
gives  a  brick-red  coloration  with  a  solution  of  benzidine  in 
dilute  hydrochloric  acid ;  stronger  solutions  give  a  red 
precipitate.  Aniline  and  para-toluid'me  under  similar 
circumstances  give  greenish-yellow  colorations,  a-naph- 
thylamine  a  yellow  colour,  and  /3-naphthylamine  an  orange 
precipitate. — T.  E. 


Condensations  with  Formaldehyde.     H.   Weil.     Ber.  1894, 

27, 3314. 

In  the  presence  of  strong  sulphuric  acid,  formaldehyde  and 
p-uitrotoluene  combine,  even  in  the  cold.  A  mixture  with 
seven  parts  of  concentrated  sulphuric  acid  deposits,  after 
standing  for  eight  days,  about  60  per  cent,  of  the  nitro- 
toluene  in  the  form  of  dinitroditolylmethane.  On  reducing 
this  with  tin  and  hydrochloric  acid  in  the  usual  way  a 
colourless,  crystalline,  diamido  compound,  melting  at  98 ' — 
100'",  is  obtained.  This  base  does  not  yield  an  acridine 
derivative,  nor  does  it  split  off  ammonia  when  heated  with 
dilute  hydrochloric  acid  to  100'  for  36  hours.  This  makes 
it  probable  that  the  methane  carbon  atom  is  in  the  meta 
position  to  the  amido  groups.  The  base  yields  azo 
colouring  matters,  which  are,  however,  of  no  special  value. 

— T.  E. 


JJiphenylmcthane  Colouring  Matters.     K.  Albrecht. 
Ber.  27,  3294—3299. 

By  the  action  of  potassium  cyanide  on  auramine,  the  author 
obtains  a  nitrile  of  the  constitution — 

rCH,),.:N. C,!!,. aXII.,;r(  ■X).Cfin4.N:(CIf,). 
which  he  terms  hydrocyanaoramine.  It  behaves  very  similarly 
to  leucauramine,  and  when  treated  «ith  dilute  hydrochloric 
acid,  the  NH3  group  it  replaced  by  OH.  On  elimination 
of  water  from  thi>  compound  or  directly  from  hydro- 
cyananramine  by  the  action  of  nitrite  in  acid  solution,  and 
addition  of  zinc  chloride  or  sodium  chloride,  then 

(CB  ,H4.C(CN):<  ■1|H.,:xroir..,/'i. 

which  crj  ■  a  greenish  needles.    The  same  compound 

obtained  by  Weil  (Ber.  17,   1403)  by  oxidising 

the  nitrile  obtaiued  by  the  action  of  hydrocyanic  acid  on 

methyldiamidodiphenjlcarbinol.    The   substance   dyei 

tannined  cotton  a  yellowish-green,  which  is  very  unstable, 

decomposing  into  hydrocyanic  acid  and  tetrameihj  1 

dobenzophenone.    The  usual   reaction  of  the  nitrilei 

can    be    carried    out    with    hydrocyanauramine,    a?,    foe 

the  action  of   concentrated  sulphuric  acid  il  is 

converted  into  the  amide,  whiefc  on  hydrolysis  yields  the 


carboxylic  acid.  In  this  way  compounds  of  the  leucaur- 
amine  typo  arc  obtained,  in  which  the  aliphatic  hydrogen 
of  the  leucauramine  is  replaced  by  groups  containing 
carbon,  the  shades  obtained  being  considerably  greener 
than  that  of  the  tetramcthyldiamidodiphenylcarbinol.  The 
corresponding  carbinol  derivatives  are  obtained  by  replacing 
Nil.,  by  OH.  The  following  compounds  have  been  pre- 
pared : — Tetramethyldiamidodiphenylamidoacetamide — 

II2N .  C[C6H4N(CH8)2]2CONHa 

by  the  action  of  concentrated  sulphuric  acid  in  the  cold  on 
hydrocyanauramine.  It  forms  colourless  needles  melting 
at  170°  C,  and,  like  leucauramine,  gives  a  blue  solution 
with  acetic  acid.  On  hydrolysis  with  alcoholic  potash  it  is 
converted  into  tetramelhyldiamidodiphenylamidoacctic  acid, 
which  separates  in  yellowish  granular  crystals  melting  at 
171°  C,  and  very  sparingly  soluble.  Both  the  sodium  salt 
and  the  hydrochloride  arc  crystalline  and  easily  soluble. 
Acetic  acid  gives  a  deep  blue  solution,  and  nitrous  acid 
with  elimination  of  carbonic  acid  regenerates  auramine. 
By  warming  the  amide  with  concentrated  hydrochloric  acid 
and  zinc  chloride,  and  decomposing  the  solution  of  the 
crystals  which  separate  out  with  soda-lye,  a  crystalline 
precipitate  of  tetramethyldiamidodiphenylglycollamide  is 
obtained.  This  melts  at  140° — 142°  C.,  and  is  a  weak  base, 
the  blue  colour  of  the  solution  of  a  salt  gradually  disappear- 
ing owing  to  dissociation.  It  dyes  greenish-blue  on  tannined 
cotton,  much  greener  than  the  carbinol,  but,  like  this,  is 
very  unstable. — T.  A.  L. 


Colouring  Matters  of  the  Fluorescein  Group.     It.  Mohlau 
and  P.  Koch.     Ber.  27,  2887—2897. 

The  fluorescein  colouring  matters  comprise  four  groups  : 
fluorescein  and  its  derivatives,  the  rhodamines,  the  rosa- 
mines,  and  the  pyronines.  The  first  two  groups  stand  in 
the  relation  of  phenol  to  the  corresponding  amine;  the 
phenol  corresponding  to  rosamine  is  resorcinbenzein,  and 
the  authors  have  succeeded  in  preparing  from  methylene- 
diresorcinol  the  phenol  corresponding  to  pyronine,  which 
may  be  considered  as  formofluorescein.  The  present  paper 
deals  with  homologues  of  this  substance  and  with  allied 
compounds.  As  regards  nomenclatures  the  terms  fluorone 
MiCLJluorime — 


I. 

/\  =  C 


/\ 


/\ 
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—  o  — 


\/ 


HX= 


\/ 


II. 

■°-fl 

\/ 


are  applied  to  substances  containing  the  groups  I.  and  II. 
respectively,  the  latter  becoming^uoriW/zw,  as  Xietzki  has 
suggested,  when  Nil  becomes  NH0.  The  name  of  the  acid 
or  aldehyde  from  which  the  central  group  is  derived  is 
prefixed,  and  hence  rhodamiue  is  phthalic  acid  tetra-ethyl- 
nuorimium  chloride.  Formaldehydc-hydroxyfluorone  is 
obtained  by  heating  meth)  lenediresorcinol — 

(HO)2:C6H3.CH2.C6H8(OH)2 

fl'.er.  25,  '.'17)  with  concentrated  sulphuric  acid  or  with 
zinc  chlorideand  .i  little  aluminium  chloride.  The  product, 
which  has  the  formula — 


0-CaH8f^ 


o 


)>C„H, 


oil, 


has  not  been  obtained  quite  pure.  It  dissolves  easily  in 
caustic  and  carbonate  alkalis  with  a  broTra  colour,  dilute 
solutions  showing  a  strong  gre,  a  fluorescence.  On  distilla- 
tion with  zinc  dust  it  yields  xantbene  (methylene  diphenyleno 
).     Methylene  diorcinol — 

(IIO),.(  II,.0„lI,.('II,.(  ,11  ..CM.,. (OH)., 

illumed  from  oreinol  and  formaldehyde  in  presence  of 

sulphuric   acid.      It  forms  small  white   crystals,   insoluble  in 

water,  and  decomposes  on  heating  without   melting.     In  a 
damp  state  if  easily  polymerises  to  an   indifferent  orange- 
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yellow  mbstanee.     When  chloride  and 

ammonium   chloride   it    forma  Jormatdehyae-hydroxytolur 
fiuorone — 


o.CII  .<    II 


/         >  (',,11.,. CH:;. Oil, 
\  O  / 


which  crystallises  from  methyl  alcohol  in  dark  brown 
crystalline  grranules.  By  the  action  of  acetaldehyde  en 
resorcinol  two  products  are  obtained,  and  on  further  con- 
densation acetalaehyde-hydroxyfluorone — 

j  CCHj 
0:C6H3^     >C0H3.OII 

can  he  separated  by  means  of  its  solubility  in  acetone. 
Orcinol  gives  Mmilar  product?.  The  action  of  acetaldehyde 
en  dimethyl-m-amidophenol  in  presence  of  hydrochloric 
acid  gives  rise  to  ethyUdene-tetramethyl-di-i»-amidophenol, 
which  forms  light  violet-coloured  crystals,  melting  at  140° C. 
(see  below,  Biehringer,  Ber.  27,  3299),  insoluble  in  water 
and  carbonates,  but  soluble  in  acids,  caustic  alkalis,  alcohol, 
ether,  and  acetone.  When  heated  with  concentrated  sul- 
phuric acid  it  forms  tetramethyl-diamido-diphenylethyli- 
dene  oxide,  which,  on  oxidation  in  hydrochloric  acid 
solution,  preferablyjwith  sodium  nitrite  and  precipitation 
with  sodium  chloride,  yields  aeetaldeliyde-tetramethyl- 
amidofluorimium  hydrochloride  ;  zinc  chloride  precipitates 
the  double  salt.  Alkalis  precipitate  the  colour  base,  which 
melts  at  152    ('.,  an  1  has  the  constitution — 


CH3 
=  C- 

<.CH3)2=X=-  'x/  -O- 
OH 


/\ 


_X(CH3)2 


The  chloride  and  sulphate  are  easily,  the  iodide  and  picrate 
sparingly,  soluble,  whilst  the  platinochloride  forms  dark 
o-reen  bronzy  plates.  The  same  colouring  matter  is  obtained 
by  fusing  dimethyl-m-amidophenol  with  paraldehyde  and 
zinc  chloride.  In  a  similar  manner  tetxamethyldiamido- 
dihydroxydiphenylmethane  is  obtained  by  condensing  di- 
methyl-7«-amidophenol  with  formaldehyde.  This,  on  further 
condensation  and  subsequent  oxidation,  yields  formaldehyde- 
tetramethylamidofliiorimium,  which  in  the  form  of  its  zinc 
chloride  double  salt  is  known  commercially  as  pyronine. 

— T.  A.  L. 


The  Constitution  of  the  Safranines.     C.  Eis.     Ber.  1894, 

27,3318. 

By  oxidising  indamine  (or  dimethyl  indamine)  together 
with  /j-amido-acetanilide,  red  colouring  matters,  acetamido- 
safranine  or  aeetamidodimethyl  safranine,  are  obtained. 
They  resemble  the  corresponding  safranines  very  closely. 
By  boiling  with  10  per  cent,  sulphuric  acid,  the  substances 
are  saponified.  The  free  amido  safranine  thus  obtained 
gives  exactly  the  same  shades  of  colour  as  ordinary  safranine. 
The  author  regards  this  as  an  argument  in  favour  of  the 
symmetrical  safranine  formula  proposed  by  Bernthsen, 
viz.: — 


XH2.C6H3<   |     >C6H3.NH2 

xx' 


Cr,H,'/X  CI 


For  if  Witt's  formula,  viz.  : 
XH2,CSE 


•■■i  \    It   /  Cgll, 


XH;CcH4/\  CI 


were  correct,  the  new  amido  group  in  the  amido-safranine 
must  have  been  introduce  d  into  the  nucleus  of  the  chromogen, 
and  should  therefore  have  produced  a  considerable  change 
of  colour. 

With  2  mole.  <>f  nitrous  acid,  amidodimcthyl-safranine 
gives  an  indigo-blue-coloured  tetrazo  compound,  which 
fields  with  /3-naphthol  a  derivative  with  difficulty  soluble  it> 
dilute  acids,  with  a  blue-black  colour.  The  diazo  colouring 
matter  obtained  with  /3-naphtholdi-ulphonic  acid  It,  dyes 
black  on  wool.  (The  corresponding  compound  obtained 
from  dimethyl-safranine  gives  a  blue  colour.) — T.  E. 


Pyronines.     J.  Biehringer.     Ber.  27,  3299 — 3305. 

Tin:  pyronines  are  red  colouring  matters  of  the  di-  and  tri- 
phenyhnethane  series,  and  are  obtained  by  condensing 
1  mol.  of  a  fatty  or  aromatic  aldehyde  with  2  mols.  of  a 
dialkylated  m-amidophenol  and  subsequent  oxidation  (Eng. 
Fats.  13,217  of  1889  and  18,606  of  1891 ;  this  Journal,  1890, 
934,  and  1892,  808).  Of  the  last-mentioned  compounds, 
dimethyl-m-amidophenol  melts  at  85°  C,  whilst  the  corre- 
sponding diethyl  compound  melts  at  74°  C.  Both  are  easily 
soluble  compounds,and  reduce  ammoniacal  silver  solution  and 
gold  chloride  in  hydrochloric  acid.  Tetramethyldiamido- 
dihydroxydiphenytmethane,  H2C :  (C6H3 .  X(CH3)2OH)2,  from 
dimethyl-m-amidophenol  and  formaldehyde,  melts  at  178°  C, 
and  crystallises  from  benzene  in  shining  red  plates.  The 
hydrochloride,  C«H»402N2C1S.H20,  melts  at  110°  C,  and 
crystallises  in  pale  rose-coloured  plates.  The  benzoyl 
derivative  melts  at  1413  C,  and  in  acetic  acid  solution  gives 
a  blue  coloration  with  lead  peroxide.  Tetramethyldiamido- 
di/i/ienylmethane  oxide,  H2C:  [C6H3.X(CII:i)2]2:  O,  is 
obtained  by  the  action  of  concentrated  sulphuric  acid  on 
tetramethyldiamidcdihydroxydiphenylmethane.  It  crystal- 
lises in  shining  needles  or  plates,  and  melts  at  116°  C.  It 
is  rapidly  oxidised  by  exposure  to  light.  If  the  action  of 
the  sulphuric  acid  be  prolonged,  the  auhydro  base  is 
converted  into  a  red  substance  which  shows  a  blue  fluores- 
cence in  alcohol-ether,  changing  to  green  on  the  addition  of 
acid.  This  substance  is  probably  formed  by  the  elimination 
of  the  dimethylamine  group ;  it  is  unaltered  by  oxidising 
agents,  and  is  contained  in  the  commercial  product.  On 
oxidising  the  anhydro  base  in  a  benzene  solution  with 
chloranil,  the  colour  base  is  obtained  as  a  bulky  red 
precipitate.  By  extracting  with  hydrochloric  acid,  the 
hydrochloride  is  produced,  which  crystallises  from  dilute 
hydrochloric  acid  in  shining  steel  -  blue  needles.  By- 
condensing  acetaldehyde  with  dimethyl-m-amidophenol, 
Mohlau  and  Koch  (Ber.  27,  2887 ;  see  above)  obtained 
ethylidene-tetrametbyl-di-m-amidophenol — 

H3C .  CH :  (CGH3X(CH3)2OH)2 

which,  the  author  finds,  melts  at  167°  C,  and  not  at  140°  C. 
The  compound  yields  a  benzoyl  derivative,  which,  however, 
only  gives  a  pale  blue  coloration  on  oxidation  in  alcoholic 
solution  with  acetic  acid  and  lead  peroxide. — T.  A.  L. 


The  Colouring  Principle  of  "  Toddalia  Aeuleata "  and 
"  Evodia  Melixfolia"  A.  G.  Perkin  and  J.  J.  Humme  . 
Proc.  Chem.  Soc.  1895  [150],  54. 

Toddalia  aeuleata  is  an  Indian  plant  belonging  to  the 
Eutuaceae.  Its  root  bark  is  used  in  Madras  as  a  yellow 
dyestuff ;  it  also  possesses  valuable  medicinal  qualities. 
The  authors  find  that  the  colouring  matter  is  berberine, 
contrary  to  the  statement  of  Fliickiger  and  Hanbury,  who 
were  unable  to  detect  this  alkaloid. 

Evodia  melixfolia,  belonging  to  the  same  natural  order, 
is  a  tree  growing  in  China  and  Japan,  whose  bark  is  largely 
employed  in  medicine  and  in  dyeing.  The  authors  con- 
firm previous  statements  that  the  bark  contains  berberine. 

Comparative  dyeing  experiments  on  wool  indicated  that 
Evodia  and  Toddalia  bark  possess  the  same  tinctorial 
power  as  a  3  per  cent,  solution  of  berberine  hydrochloride. 


May  31, 1895. J 
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PATENTS. 

Manufacture  of  New  Colouring  Matters  varying  from 
Blue-Violet  to  Blue-Green.  J.  C.  L.  Durand,  D.  E. 
Huguenin,  and  A.  J.  J.  d'Andiran,  St.  PonB,  Rhone, 
Franca  Eng.  Pat.  10,333,  October  31,  1893.  Under 
Internat.  Convention. 

Tim:  colouring  matters  arc  obtained  by  condensing  mono-, 
di-,  or  poly-sulphonated  dialkyl-amido  azobenzencs,  or  their 
SDlts,  with  gallic  acid,  methyl-  or  ethyl-gallic  ether,  gallamic 
acid,  gallanilic  acid  or  its  homologues,  or  with  the  gallo- 
naphthylamides.  A  mixture  of  10  kilos,  of  gallic  acid, 
17  kilos,  of  dimethyl-amido-azobenzenc  sodium  sulphonate, 
100  kilos,  of  glacial  acetic  acid,  and  5  kilos,  of  hydrochloric 
acid,  is  heated  in  an  oil  bath  to  120°  C.  until  the  dimethyl- 
amidoazobenzene  sulphonic  acid  has  disappeared.  The 
melt  is  then  poured  into  water  and  the  colouring  matter 
filtered  off.  It  dyes  unmordanted  wool  and  silk  violet-blue 
from  an  acid  bath  and  chromed  wool  a  greener-blue.  The 
colouring  matter  dissolves  to  a  violet  solution  in  alkalis, 
changing  to  blue  en  the  addition  of  a  small  quantity  of  acid, 
passing  back  to  violet  with  an  excess  of  acid. — T.  A.  L. 


Improvements  in  the  Manufacture  and  Application  of  a 
New  Diazo  Compound  for  Use  in  Dyeing  and  Printing. 
J.  Altschul,  Manchester.  Eng.  Pat.  4870,  March  8, 
1894. 

IB  a  previous  specification  (this  Journal,  1895,  145),  the 
patentee  has  described  the  production  of  a  substance  which 
he  terms  "  nitraniline  S."  This  product,  which  has  the 
composition  C6H4.XO2.X0ONa,  detonates  violently  when 
dry,  at  about  230°  C.  This  explosive  character  can  be 
lessened  to  a  great  extent  by  mixing  suitable  inorganic 
matters,  such  as  common  salt,  sodium  or  magnesium  sul- 
phate, with  the  product,  and  these  admixtures  do  not  inter- 
fere with  the  reactions  of  the  substance.  In  order  to  convert 
nitraniline  S  into  ^-nitrodiazobenzene  solution  for  obtaining 
p-nitraniline  red,  it  is  dissolved  in  a  mineral  acid,  and  this 
latter  is  then  neutralised  with  sodium  acetate.  For  using 
acetic  acid,  the  following  directions  are  given  : — 2  kilos,  of 
nitraniline  S  are  dissolved  in  50  litres  of  water,  and  this 
solution  is  stirred  into  4  kilos,  of  99 — 100  per  cent,  acetic 
acid  and  50  litres  of  water,  heated  for  a  short  time  to  .50° 
—  60°  C,  and  filtered,  when  the  solution  is  ready  for  use, 
no  addition  of  sodium  acetate  of  course  beiDg  necessary. 
If  the  nitraniline  S  be  diluted  as  above  mentioned  with  salt 
or  -odium  sulphate,  the  proportions  of  water  and  acid  must 
be  taken  corresponding  to  the  amount  of  pure  nitraniline  S 
present. — T.  A.  L. 

Improvements  relating  to  the  Lijirialion  of  Dge-Wood, 
Jliirlis,  Hops,  and  other  Materials,  and  to  Apparatus 
therefor.  C.  L.  W.  Albach,  IIochst-on-the-Maine,  Ger- 
many.    Eng.  Pat.  8643,  May  1,  1894. 

'I'm.  substance  to  be  lixiviated  is  packed  into  a  closed 
B,  between  two  sieves,  and  steam  from  a  boiler,  entering 
from  above  or  below,  is  conducted  through  the  mass  and 
afterwards  escapes  "to  a  condenser  arranged  SO  that  the 
Condensed  Steam  run-  back  through  the  tna-s  and  carries 
away  the  extractive  substance*,  which  are  collected  by  a 
suitable  pipe,  in  some  case*-  alcohol  may  be  added  to  the 
in  the  evaporating  boiler,  and  the  lighter  alcoholic 
vapours,  rising    through    tin:    mass,    dissolve    the    oils   and 

.  so  that  these  will  subsequently  combine   with   the 
water   ran  I    enable  a  complete  lixiviation   to    take 

place       |     i ,.  C. 

Improvements  in  the  Manufacture  "I  Artificial  Indigo- 
White,   and    of   Bodiet   related  to  the  Indigo   Group. 

.1.    Y.   Johnson,    London.      From    "  The  Badlsche    Anilin 

and  Soda  Pabrik,"  Lndwigshaf en,  Germany.     Bog.  Pat. 

9291,  May  10,  I  89  I. 

g.  Pat.  10,509  of    rTOO   Miis  Journal,    1891,  688)  the 

production  of  what  was  termed  artificial  indigo  white  in 
described.       This    consisted    in     suitably    treating    phenyl- 


glycocoll-o-caiboxylic  acid  with  alkalis  or  alkaline  earths. 
The  product  so  obtained  consisted  of  a  mixture  of  unaltered 
alkali,  together  with  indoxyl  and  indoxylic  acid,  and  the 
present  invention  describes  methods  of  so  conducting  the 
operation  that  only  one  or  other  of  these  two  compounds 
shall  be  obtained.  In  order  to  prepare  indoxylic  acid, 
10  kilos,  of  dry  and  neutral  sodium  phenylglycocoll-o- 
carboxylato  is  intimately  mixed  and  ground  with  twice  its 
weight  of  dry  caustic  soda.  The  mixture  is  then  heated  in 
thin  layers  to  205'  ('.,  in  an  atmosphere  free  from  oxygen, 
until  the  whole  has  become  lemon-yellow,  which  usually 
takes  about  an  hour.  For  the  purpose  of  separating  pure 
indoxylic  acid,  50  kilos,  of  the  above  product  are  ground  and 
dissolved  in  100  kilos,  of  ice  and  175  kilos,  of  dilute 
sulphuric  acid  containing  22  per  cent,  pure  HoS()4.  The 
acid  separates  as  a  white  precipitate,  and  is  filtered  and 
washed  with  ice-cold  water.  It  may  be  dried  at  a  tempera- 
ture not  exceeding  50°  C,  and  preferably  in  an  atmosphere 
of  nitrogen  or  hydrogen.  If  indoxyl  be  required,  10  kilos, 
of  dry  neutral  potassium  phenylglycocoll-o-carboxylate  and 
20  kilos,  of  dry  caustic  potash  are  mixed  and  heated  for 
about  an  hour  to  280° — 290°  C,  oxygen  being  excluded. 
One  kilo,  of  this  product  is  dissolved  in  about  2 — 3  litres  of 
cold  boiled  water  at  a  low  temperature,  and  the  solution  is 
saturated  with  carbonic  acid,  the  indoxyl  being  subse- 
quently extracted  with  ether,  air  being  excluded  during  the 
whole  of  the  operations. — T.  A.  L. 


The  Manufacture  or  Production  of  Dyestuffs.  II.  E. 
Newton,  London.  From  "  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  9441, 
May  12,  1894. 

In  Eng.  Pat.  4756  of  1893  (this  Journal,  1894,  245),  the 
patentees  described  the  production  of  colouring  matters  by 
combining  diazotised  dehydrothiotoluidine,  its  homologues, 
and  the  sulphonic  acids  of  these  compounds,  with  1.3- 
naphtholsulphonic  acid.  The  colouring  matters  so  obtained 
are  fast  to  alkalis,  acids,  and  light,  and  in  a  subsequent 
specification,  Eng.  Pat.  1062  of  1894  (this  Journal,  1895, 
31),  a  further  series  of  similar  colouring  matters  is  described, 
in  which  the  sulphonic  acid  and  hydroxyl  groups  are  also  in 
the  meta  position.  These  dyestuffs  possess  similar  valuable 
properties,  and,  according  to  the  present  specification,  dye- 
stuffs  obtained  by  combining  diazotised  thio-amido  bodies 
and  their  sulphonic  acids  with  chloronaphthol  sulphonic 
acids,  in  which  the  OH  and  S03H  groups  are  in  the  meta 
position,  are  also  valuable.     The  acids  employed  are — 

1.3'.3.C10H6.OH.Cl.SO3H,     1.2'.3.CIOII3.OH.C1.S03H, 

1.3,.3.4,.C10H4.OH.Cl.(SO3H)2,  and 

l.l'.3.3'.C10IIvOH.Cl.(SO3II)2, 

all  of  which  can  be  prepared  by  the  action  of  cuprous 
chloride  on  the  dia/.o  compounds  of  the  corresponding 
amidonaphthol  mono-  and  disulphonic  acids.  The  diazo 
solution  from  26*8  kilos,  of  dehydrothio-w-xylidine  is  run 
into  a  cold  solution  of  28- 1  kilos,  of  the  sodium  salt  of 
2'.  1 .3  chloronaphthol  sulphonate  kept  alkaline  by  means 
of  sodium  carbonate.  The  combination  is  completed  by 
heating  the  solution  to  about  90°  C,  after  which  the  colour- 
ing matter  is  salted  out,  filter-pressed,  and  dried.  It  dyes 
bluish-red  shades  on  unmordanted  cotton  from  an  alkaline 
Soap-bath,  fast  to  acids  and  alkalis.  In  place  of  the  chloro 
compounds,  other  halogen  substitution  products,  such  as  the 
bromonaphthol  sulphonic  acids,  may  be  employed,  providing 
always  that  Bnlphonic  acid  and  hydroxyl  groups  re  in  the 
meta  position. — 'J'.  A.  L. 


Manufacture  of  Colouring  Matters  applicable  to  Unmor- 
danted  Fibres  or  Fabrics.  J.  Emray,  London.  From 
I,'.  Vidaland  La  Socu'to  Anonymo  des  Malieres  ( 'olorantes 
et  Prodnitl  Chimiquei  de  St.  Denis,  l'aris,  France.  Eng. 
Pat.  9  11.!,  May  12,  1894. 

Tins  process  consists  in  heating  with  sulphur,  bodies  of  the 
amidophenol  class,  or  those  which  give  amidophenols  on 
redaction.  Such  substances  are  nitrosophenols  or  naph> 
thols,  nitrophenols  or  naphthoic,  amidophenolsjor naphthols, 
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-.Hid  aio  compound*,  such  aa  oxyazobenzene.  It  is  stilted 
thai  the  colouring  matters  produced,  give  bottle-green 
aolutiooa  in  alkaline  sulphides,  possess  great  affinity  for 
fibres,  and,  after  dyeing,  are  fixed  by  oxidising  agents. 
The  colours  produced  arc  black,  dark  blue,  or  dark  green. 
The  following  is  an  example  of  the  method  employed:— 
One  kilo,  of  nitroso-o-naphthol  is  heated  in  an  iron  pan  in 
a  concentrated  solution  containing  4  kilos,  of  sodium 
sulphide  until  the  temperature  reaches  120" — 14<r  C.  The. 
liquor  being  colourless,  0*75  kilo,  of  sulphur  is  quickly 
added,  and  the  melt  is  raised  to  190°— 200°  C.  The 
product,  niter  well  drying,  may  be  used  directly  for  dyeing. 

— T.  A.  L. 


The  Produclio7i  of  PoU/azo  Dyestuff s  from  Gamma-amido- 
naphthol-sulpho  Arid.     S.   Pitt,    Sutton,    Surrey.     From 
L.  Cassella  and  Co.,  Frankfort-on-the-Mainc,  Germany. 
Eng.  Pat.  9529,  May  15,  1894. 
Tins    is  an  extension  of    Eng.   Pat.   16,099  of    1889   (this 
Journal,  L890,  935),  and  also  of  Eng.  Pat.  13,330  of  1890 
(this    Journal,    1891,    917),    and    describes    further    com- 
binations obtained  by  the  use  of  y-amidonaphthol  sulphonic 
aeid.     The  first  claim  relates  to  the  production  of  dyestuffs 
by  combining  the  tetrazo-derivatives  obtained   from  equi- 
ltolecular  proportions  of  7-amidonaphthol   sulphonic   acid 
and  a  p-diamine  with  one  molecular  proportion  of  7-amido- 
naphthol  sulphonic  acid    and   one  molecular  proportion  of 
an  amine  or  phenol.     The  following  is  an  example  of  the 
dyestuff  s  produced    according  to   the  second    claim  : — The 
diazo  solution  from   15  kilos,  of  acet-p-phenylene  diamine 
is  combined  in  an  alkaline  solution  with  24  kilos,  of  7-ainido- 
naphthol  sulphonic  acid.     The  acetyl   group  having  been 
removed,  the  diamido-azo  compound  is  converted  into  its 
tetrazo   derivative,    and   this    is    combined   in   an    alkaline 
solution    with    24    kilos,    (one    molecular    proportion)    of 
7-amidouaphthol    sulphonic  acid.      The  intermediate  com- 
pound formed,  is  diazotised  by  means  of  hydrochloric  acid 
and  7  kilos,  of  sodium  nitrite,  and   this  tetrazo  compound 
finally   may    be    combined    in   an    alkaline    solution    with 
24  kilos,    of    ?w-phenylene    diamine.     The    dyestuff,  which 
has  the  following  constitution — 

HO,S.HO.C10H4.No.C6H4.N.,.C6H3(NH2):! 

I 

Na 
I 
H03S.HO.C10H4.Xo.C5H3(NHo)2 

separates  completely  and  dyes  unmordanted  cotton  a  deep 
black.— T.  A.  L. 


is  obtained  by  heating  together  1  kilo,  of  /n-tolylene  diamine, 
1*5  kilos,  of  aniline   hydrochloride,  and    3  kilos,  of   aniline 
for  10  hours  to  about  215'  C.  in  an  autoclave.     The  hydro- 
chloride i-  separated   as  in  the  preceding   example,  and  the 
base,  which    crystallises  from  petroleum  ether  in  groups  of 
prismatic    crystals,  melts    at    70' — 77°    C.     All   these  sub- 
stances  form  azine  colouring  matters  either  by  condensa- 
tion with  the   nitroso  derivatives  of  secondary  and  tertiary 
amines  or  their  derivatives,  or  with  substances  which  behave 
analogously,  such  as  the  quinoue  chlorimides  or  p-atnido- 
azo  compounds.     Similar  colouring   matters  are  also  pro- 
duced  by  oxidising  the  substances  described,  together  with 
alkylated  p-diamiues  or  ;j-diatnine   sulphonic  acids.     The 
following  are  some  examples  of  the  methods  employed  :  — 
28    kilos,    of   nitroso-methyl-o-toluidine   hydrochloride  are 
gradually    added  to  a  cold  solution  of  24  ■  8  kilos,  of  m- 
amidoditolylamine  hydrochloride   in    100  litres  of  alcohol, 
and  the  mixture  is  gently  heated   until   a  reaction  sets  in. 
This  then  proceeds  spontaneous^-,  and  the  dyestuff  separates 
out  on  cooling.     After   filtering  off,  it  is  washed  with  spirit, 
and    dyes    red    shades    on   cotton    mordanted  with    tannin. 
l-8  kilos,  of  quinone  dichlorodi-imide  are  gradually  stirred 
into  an  alcoholic  solution  of  2-5  kilos,  of  p-tolyl-p-amido- 
o-toluidine    hydrochloride,    and   gently   heated    until    the 
quinone  dichlorodi-imide  has  disappeared.     The  alcohol  is 
then  distilled  off,  the  residue  mixed  with  hot  water,  and  the 
solution   precipitated  with  soda-lye.     After   filter-pressing, 
the  press  cakes  are  repeatedly  extracted  with  boiling  water, 
ihe  filtrates  are  acidulated  with  hydrochloric   acid,  and  the 
colouring   matter   is    salted   out,  filter-pressed,  and    dried. 
It  gives  red  shades  on  cotton  mordanted  with  tannic  acid, 
fast  to  light  and  washing.     The   same  colouring  matter  is 
produced  by  reacting  with  amido-azobenzene  sulphate  on 
p-tolyl-p-amido-o-toluidine  hydrochloride  in  presence  of  a 
suitable  diluent  or  solvent,  such  as  phenol.     A  hot  solution 
of  2   kilos,  of  phenyl  p-amido-o-toluidine,  1  "4  kilos,   of  p- 
amido-dimethylaniline    in    50    per  cent,   acetic   acid,   has 
gradually    added    to    it,  a    solution  of   3   kilos,  of  sodium 
bichromate  in  10  litres  of  water.     The  melt  is  heated  until 
the  colour  is  a  pure  magenta-red  and  no  longer  increases  in 
intensity.     The  dyestuff  is  salted  out,  filtered  off,  and  re- 
dissolved   in    water.     The  solution   is  then  made  alkaline 
with  ammonia,  filtered,  and  made  acid  with   hydrochloric 
acid,  after  which  the   dyestuff  is  again   salted  out,  filter- 
pressed,  and  dried.     The  same   colouring   matter   can   be 
obtained    by  condensing    dimethylamido-azobenzcne    with 
phenyl- /j-amido-o-toluidine,  and  dyes  tannined  cotton  violet- 
red.— T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters  and 
Materials    therefor.     H.    E.    Newton,    London.     From 
"  The    Farbenfabriken    vormals     F.    Bayer    and    Co.," 
Elberfeld,  Germany.     Eng.  Pat.  9610,  May  16,  1894. 
When  m-phenylene  diamine  hydrochloride  is  heated  with 
aniline  or  p-toluidine  to  about 2653  C,  it  yields  diphenyl-  or 
ditolyl-m-phenylene  diamine.     If,  however,  tolylene  diamine 
be  employed,  the  reaction  stops  half  way,  phenyl-  or  tolyl- 
tolylene  diamine  being  produced.     A  mixture  of    1  kilo,  of 
m-tolylene  diamine  hydrochloride  and  4  kilos,  of  p-toluidine 
is  heated  in  an  autoclave  for  20  hours  to  about  265°  C. 
Caustic   soda   is   then   added  in  excess,  and  any  unaltered 
p-toluidine  is  blown  off  by  steam.     The   oil  remaining,  is 
extracted  with  very  dilute  hydrochloric  acid  which  extracts 
the  hydrochloride  of  p-tolyl-wi-tolylene  diamine.    On  cooling, 
this  separates  out  in  scales  or  flat  needles.     The  base  having 
the  formula    1.2.4. C6H3 .  CH3 . NH, . NHC6H4CH3,  crystal- 
lises   from    petroleum   spirit   in   stellate    groups    of  white 
prismatic  crystals,  and  melts  at  69° — 70°  C.     It  is  insoluble 
in  water,  but  dissolves  easily  in  alcohol,  ether,  and  benzene. 
In   place  of  the  method  employed  above,  the  same  com- 
pound is  produced  by  heating  together  w-tolylene  diamine 
with  p-toluidine  hydrochloride   or  by  heating   a  mixture  of 
p-toluidine  and  w-tolylene  diamine  together  with  benzoic 
acid  or  the  like.     Thus  phenyl-;«-tolyiene  diamine — 

1.2.4.C6H3.CH3.N1L.NHC0H5 


Improvements  in  the  Manufacture  of  Colouriny  Matters 
Dyeing  Blue  with  Mordants.  G.  D.  Abel,  London. 
From  "  The  Actien  Gesellschaft  fur  Anilin  Fabrikation," 
Berlin,  Germany.     Eng.  Pat.  9856,  May  21,  1894. 

Br  condensing  o-quinones  or  their  sulphonic  acids  with 
alkylated  p-phenylene  diamines,  and  treating  these  con- 
densation products  with  sulphur  and  fuming  sulphuric  acid, 
colouring  matters  have  been  produced  (this  Journal,  1894, 
1189).  The  patentees  have  now  discovered  that  certain 
sulphonic  acids  of  ethyl-  or  methyl-benzyl-p-phenylene 
diamine  can  be  employed  in  a  similar  manner.  The 
alkaline  solution  of  benzyl-ethyl-p-phenylene  diamine  sul- 
phonic acid  obtained  by  nitrating  and  reducing  19  kilos. 
of  benzylethylaniline  sulphonic  acid,  is  mixed,  under 
constant  agitation,  with  27 •  6  kilos,  of  the  potassium  salt 
of  1 .2.4-naphthoquinone  sulphonic  acid.  The  complete 
separation  of  the  condensation  product  is  effected  by- 
adding  salt.  20  kilos,  of  this  dry  product  and  4  kilos,  of 
flowers  of  sulphur  are  dissolved  in  160  kilos,  of  sulphuric 
acid  containing  23  per  cent,  of  anhydride  and  heated  for 
about  five  hours  to  40° — 6D°  C.  The  melt  is  poured  into 
iced  water,  and  the  precipitate,  after  filtering,  is  dissolved 
in  dilute  soda  solution.  After  again  filtering,  the  colouring 
matter  is  salted  out.  It  dyes  chrome-mordanted  wool  blue, 
fast  to  light,  acids,  and  alkalis. — T.  A.  L. 
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Manufacture  of  Naphthylendiaminesulpho  Acids.  C.  I). 
Abel,  London.  From  A.  Fischesser  and  Co.,  Lutterbacb, 
Alsace,  Germany.     Kng.  l'at.  13,150,  July  (i,  1891. 

The  patentees  describe  a  method  for  the  preparation  of 
1.4'  and  1 .  l'-naphthylcncdiamine  sulphonic  acids  by  the 
action  of  sodium  bisulphite  on  the  1.4'  and  1  .  l'-dinitro- 
naphthalenes.  20  kilos,  of  finely-ground  1 . 1'  -  dinitro- 
naphthalene  are  boiled  with  200  kilos,  of  a  40  per  cent, 
sodium  bisulphite  solution  until  dissolved.  The  solution  is 
concentrated  so  that  the  greater  part  of  the  sodium  sulphate 
crystallises  out  on  cooling,  and  an  excess  of  concentrated 
hydrochloric  acid  is  added  to  the  filtrate,  which  precipitates 
the  acid  sodium  salt  of  a  naphthylene  diamine  trisulphonic 
acid,  having  the  formula — 

C10rI3(NH.:)2(SO3Na).,SO3H.2H.,O. 

The  salt  is  easily  soluble  in  water,  and  has  a  very  slight 
greenish  fluorescence.  Ferric  chloride  colours  the  solution 
yellowish-brown.  The  acid,  which  probably  has  the 
constitution — 

C10H3(NH2)2(SO3H)3  [1:1':2:4:3']  or  [1:1':2:4:2'J 

combines  with  one  molecular  uroportion  of  a  diazo  com- 
pound to  form  colouring  matters,  and  is  converted  by 
nitrous  acid  into  an  azimido  compound.  By  treating 
1 . 4'-dinitrouaphthalene  in  the  same  manner,  a  naphtbylrne 
diamine  disulphonic  acid  is  produced,  which  is  easily 
soluble  in  water,  and  gives  a  tolerably  soluble  tetrazo 
compound,  differing  in  these  respects  from  the  1.4'.3.2'- 
naphthylene  diamine  disulphonic  acid  of  Ger.  Pat.  61,174. 
Ferric  chloride  added  to  an  alkaline  solution  of  this  new 
acid  gives  a  reddish-blue  coloration. — T.  A.  L. 


Manufacture  of  a   New  1  .S-Amidouaphtholdisulpho  Acid 
from     1.8-Xaphthylendiam.inetrisulpho     Acid.       C.    D. 
Abel,  London.     From  A.  Fischesser  and  Co.,  Lutterbach, 
Alsace,  Germany.     Eng.  Pat.  13,203,  July  7,  1894. 

When-  the  sodium  salt  of  the  1 .  l'-naphthylenediaminetri- 
sulphonic  acid  of  Eng.  Pat.  13,156  of  1894  (see  above)  is 
boiled  with  water  for  some  time,  a  new  1  .l'-amido-naphthol 
disulphonic  acid  is  produced.  The  proportions  given  are: 
1  kilo,  of  the  sodium  salt  to  5  litres  of  water,  the  solution 
being  boiled  under  an  inverted  condenser  for  18  hours. 
This  operation  may  be  shortened  by  heating  1  kilo,  of  the 
acid  sodium  salt  with  4  litres  of  water  in  an  autoclave  for 
10  hours  to  about  125'  C,  or  by  boiling  1  kilo,  of  the  salt 
with  7  kilos,  of  a  10  per  cent,  sulphuric  acid  under  a  con- 
denser for  24  hours.  The  new  substance  is  readily  soluble 
in  hot  water  and  moderately  in  cold.  The  solutions  have  a 
blue  fluorescence,  give  a  green  coloration  with  ferric 
chloride,  and  are  easily  salted  out.  Nitrous  acid  gives  a 
sparingly  soluble  diazo  compound,  crystallising  in  yellow 
The  compound  is  to  be  used  for  the  production 
of  colouring  matters. — T.  A.  L. 


Improvements  in    Vessels  for  containing  Volatile  Liquids. 
P.  ]'.  Monnet,  Lyons.     Kng.  l'at.   8265,  February   1 1, 

'•5. 

See  under  X\.,page 


V.-TEXTILES:  COTTON.  WOOL,  SILK,  Etc. 

.<  Temperature  of  "Fibrous  or  Porous    Materials 
'mm"/   Fatty   Oil*.       u.    Kissling.      Zeits.  angew. 

'  li'-rn.  1895,   ll—4:i. 

I  hi:  experiments   were   suggested   to   tbe   author   bj   die 
n  ace  oft..',  :  pnating  through  tbe  upontaneoui 

on  of  fibroin    mat' rial   10 turated  with  fatty  oils.     I !"or 
.rpos"  .,!  estimating  the  oxidising  action  of  air  anon 


linseed  oil.  the  author  parsed  a  current  of  air  free  from 
water  and  carbonic  acid  through  LOO  grms.  of  raw  linseed 
oil  kept  at  100°  (!.  for  six  days.  The  air  containing  the 
volatile  products  of  oxidation  was  passed  through  an 
absorption  apparatus  containing,  first,  concentrated  sulphui  tc 
aeid,  and  then  normal  soda  solution.  The  increase  in  the 
weight  of  the  linseed  oil  averaged  0*41  grm.  (0'412  per 
cent.)  daily,  and  the  sulphuric  acid  0' 39  gun.,  whilst  the 
soda  solution  showed  an  increase  corresponding  to  0'07 
gnu.  C02.  The  linseed  oil  actually  took  up  0'87  per  cent, 
of  its  weight  of  oxygen  daily,  or  over  5  per  cent,  in  the 
six  days.  The  generation  of  heat  by  the  oxidation  of 
linseed  oil  depends  upon  the  extent  of  the  surface  exposed 
to  the  oxygen  or  air,  being  most  favourable  when  a  fibrous 
or  porous  material  is  saturated  with  the  oil. 

In  making  his  experiments,  the  author  placed  1  kilo,  of 
cotton-wool  shreds  saturated  with  500  grms.  of  boiled  linseed 
oil  in  a  fine  net,  which  was  suspended  so  that  the  outer  air 
had  as  little  cooling  effect  as  possible.  Another  method 
was  to  saturate  150  grms.  of  cotton-wool  shreds  with  150 
grms.  of  boiled  linseed  oil  and  press  them  into  a  glass  vessel 
into  the  middle  of  which  a  thermometer  was  placed.  This 
was  suspended  in  a  somewhat  larger  glass  vessel,  the  opening 
being  closed  with  a  wooden  cover.  The  results  of  a  great 
number  of  experiments  are  summarised  by  the  author  as 
follows  :  — 

(1.)  By  conducting  a  stream  of  dry  air  through  unboiled 
linseed  oil  at  100°  C.  the  amount  of  oxygen  taken  up 
corresponded  to  0"87  per  cent,  of  the  weight  of  oil  per  day, 
and  ofwhich0'4l  per  cent,  remained  in  the  oil  and  0-46 
per  cent,  was  carried  over  with  the  stream  of  air  as  volatile 
gases.  These  volatile  gases  consisted  of  15  per  cent.  CO., 
and  85  per  cent,  of  volatile  acids  of  the  methane  series  and 
other  organic  substances. 

(2.)  With  a  sufficiently  large  surface  for  the  absorption 
of  oxygen  by  the  fatty  oils,  and  with  due  precaution  against 
cooling  from  the  exterior,  the  oxidation  causes  a  distinct 
rise  in  temperature,  and  if  the  surfaca  is  considerable,  as  is 
the  case  when  fibrous  materials  are  saturated  with  the  oils, 
the  temperature  may  rise  to  ignition  point. 

(3.)  The  extent  of  the  generation  of  heat  by  atmospheric 
oxidation  depends  (a)  upon  the  chemical  composition  of  the 
oil  and  its  affinity  for  oxygen;  (b)  upon  the  extent  of  the 
contact  surface  between  the  oil  and  air,  and  upon  the 
physical  structure  of  the  fibrous  or  porous  material ;  (c)  • 
upon  the  protection  against  the  radiation  of  heat ;  and  {d) 
upon  the  influence  of  light. 

(4.)  Of  the  above  conditions  (3,  a  to  d)  the  following 
should  be  noted  :  — 

(  a. )  The  four  oils  examined  behaved  very  differently  :  the 
rape  oil  developed  an  extremely  small  amount  of  heat ; 
the  cotton-seed  oil  very  little;  the  raw  linseed  oil  some- 
what more  ;  but  the  heat  generated  with  boiled  linseed  oil 
was  very  considerable. 

(I).)   The   nature    of  the    fibrous    material    also  has  COD 
sid'.:  able  influence  upon  the  amount  of  heat  generated,  being 
greatest    with   silk    fibres,   after   which  come   animal  wool, 
cotton  wool,  jute  and  hemp. 

(c )  The  protection  against  radiation  has  naturally  a 
considerable  effect  upon  the  rise  of  temperature.  The 
oxidation    of  the    oils    and  power  of  generating  beat  depend 

largely  upon  the  temperature  being  more  energetical  higher 

than  lower  degrees  of  heat,  and  the  effect  of   light  is   similar 

to  that  of  an  increase  in  temperature. 

(.V*)   The  effect  of  miero-organisms   upon   (he    process   of 

oxidation  may  be  considered  very  insignificant,  the  action 
being  a  purely  chemical  one.— S.  P.  E. 


PATENTS. 

Improvements  in    Waterproofing  Fabrics.     E.  M.  Turner 
Brockley,  Kent.     Eng.  Pat.  9746,  May  18,  1894. 

Pure  paraffin-   or  other  wax  is  to  be  dissolved  in  "pure 
benzine"  (both  ingredients  must  be  free  from  grease)  in 

the    proportion    of    '■'•   to    10    grains    per    fluid    ounce.       The 
fabric    is    wetted    with    this    solution    by    painting,  spraying, 

or  soaking,  and  allowed  to  dry  ;  it  is  then  run  between  hoi 
roll<  1-,  or  otherwise  heated  to  the  melting  point  of  the  wax. 
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and  passed  over  one  or  two  blunt  edges  to  remove  any 
initial  Btiffness  Velveteen,  velvet,  or  plush  Bhould  be 
painted  and  ironed  on  the  back  only;  silk  plush  for  hats 
should  be  painted  on  the  face,  and  ironed  on  the  back 
first,  or  on  both  sides  at  once.  Most  other  materials  may 
be  treated  on  either  Bide.  The  wax  Bhould  have  a  high 
melting  point,  and  may  with  advantage  be  mixed  with  a 
in  ill  perc<  ntage  <>f  camphor  to  improve  the  toughness. 

—  \V.  G.  M. 


Process  and  Composition  for  Waterproofing  Textile 
Materials  or  Fabrics  and  Finished  Garments.  II.  Cohrs 
and  .).  Oesterreich,  Berlin.  Eng.  Pat.  10,337,  May  28, 
1894. 

The  fabric  or  garment  to  he  treated  is  spread  out  upon  a 
long-  plate  and  suitably  heated;  it  is  then  brushed  over 
upon  the  lace  with  a  mixture  of  200  grins,  of  powdered 
alum,  17.")  grms.  of  sodium  (or  potassium)  silicate,  and 
3,000"  grms.  of  white  vaseline,  with  5  litres  of  hot  water. 
After  drying  for  10  to  15  minutes  at  70'  C,  the  material 
is  ready  for  use  ;  its  softness  and  colour  are  unaffected, 
and  it  remains  pervious  to  air  although  water-repellent. 

— YV.  G.  M. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

The    Application    of    Elect/ icity    to     the     Tileaching    of 
Te.vtile  Fibres.    L.  J.  Matos.   J.Franklin  Inst.  139,  177. 

An  appreciative  account  of  the  processes  of  Hermite  and 
C.  Kellner.  The  subject  of  a  lecture  delivered  Novem- 
ber 30,  1894.— C.  F.  C. 


Sotne    Aluminium    Compounds.      E.    Schlumberger.     Bull. 
Soc.  Ind.  Mulhouse,  1894,  425—453. 

Information  is  contained  in  this  paper  with  regard  to  the 
nature  and  composition  of  certain  aluminium  precipitates 
hitherto  imperfectly  investigated. 

1.  Protosulphate. — By  precipitation  of  a  known  quantity 
of  alum  with  a  standard  solution  of  caustic  potash,  it  is 
fouud  that  5  mols.  KOIT  are  required  to  completely 
precipitate  1  mol.  of  alum.  The  precipitate  contains 
2  mols.  aluminium  to  1  of  H2S04.  Carefully  washed,  first 
by  decantation,  then  on  the  filter,  and  dried  at  100°  C, 
it  is  obtained  as  a  white,  friable,  slightly  transparent 
substance, and  an  analysis  shows  in  100  parts:  A1203  49*95, 
S03  18-75. 

The  formula  (A1,03)2S03.7H20  would  require:  A1203 
49-76,  S03  19-51  percent. 

The  substance  is  most  probably  a  di-aluminium  sulphate- 
hydrate  with  2  mols,  water,  and  its  formula  may  be 
written:  AL(0H)5.S04.(II()),A12,  2H20. 

It  is  readily  soluble  in  cold  dilute  HC1,  and  this  solution 
on  evaporation  yields  normal  aluminium  sulphate.  The 
solution  in  acetic  acid  is  less  readily  affected,  is  pre- 
cipitated on  boiling,  and  redissolves  on  cooling  the  liquid. 
This  solution  represents  the  calico-printers'  "  red  liquor  " 
in  a  state  of  purity.  Between  100°  and  130°  C.  the 
sulphate-hydrate  loses  2  mols.  water  and  becomes  less 
soluble  in  acetic  acid.  The  action  of  ammonia  on  alum 
solutions  is  the  same  as  that  of  caustic  potash,  except  that 
the  precipitate  is  less  soluble  in  excess  of  alkali.  The 
sulphate-hydrate  is  obtained  also  when  a  solution  of  an 
alkaline  alumiuate  is  poured  into  alum  solution  to  exact 
neutrality  ;  also  by  boiling  a   solution  of  alum  to  which  an 

*  This  number  is  given  as  310  in  the  provisional  specification. 


alkaline  hydrate  or  carbonate  has  been  added  in  the  cold 
as  long  as  the  precipitate  redissolved.  Lastly,  the  same 
precipitate  results  on  boiling  a  solution  of  aluminium 
sulphate-acetate,  i.e.,  pure  "red  liquor." 

2.  Carbonates.  —  The  precipitate  formed  when  an 
alkaline  carbonate  is  added  to  a  solution  of  an  aluminium 
compound,  varies  according  to  the  nature  of  the  aluminium 
compound  ;  e.g.,  alum  or  aluminium  sulphate  yield  a 
different  precipitate  from  a  salt  of  a  monobasic  acid  such 
as  the  chloride.  When  alum  is  used,  the  precipitate 
contains  sulphate,  unless  a  large  excess  of  carbonate  be 
employed.  Using  every  precaution,  a  white,  pulverulent, 
opaque  body  may  be  prepared,  free  from  sulphate  and 
alkaline  carbonate,  and  giving  these  numbers  on  analysis  : — 
AU'),  57-52,  H20  32-36,  CO»  10-12. 

The  formula  ALj(OH)s.COj.(HO)6AL,  would  require 
A1203  57-3,  H20  30-3,  C02  12-4  per  cent. 

It  would  thus  appear  that  this  body  is  derived  from 
di-alum'mic  sulphate  -  hydrate  by  replacement  of  S()4 
by  CO.,,  but  that  owing  to  its  unstable  nature  there  is  a 
loss  of  C02  during  its  preparation.  To  prepare  it  in  a  pure 
state  it  would  be  necessary  to  decompose  the  sulphate- 
hydrate  with  an  alkaline  carbonate.  It  is  readily  soluble 
in  cold  dilute  acids  with  formation  of  normal  aluminium 
salts,  and  it  is  decomposed  below  100°  C.  with  evolution  of 
water  and  C02. 

When  aluminium  chloride  is  precipitated  by  an  alkaline 
carbonate,  the  precipitate  obstinately  retains  traces  of  the 
alkali.  Dried  in  air,  it  forms  a  translucent  mass,  decom- 
posed below  100°  C.  The  precipitate  obtained  by  passing 
a  current  of  C02  into  a  cold  dilute  solution  of  an  alkaline 
aluminate  is  also  a  carbonate.  By  precipitating  alum  with 
sodium  carbonate,  calico  printers  obtain  a  product  known  as 
"  aluminium  jelly,"  but  it  is  evident  that  this  precipitate 
cannot  have  a  constant  composition. 

3.  Hydrates. — It  has  not  been  found  possible  to  isolate 
normal  aluminium  hydrate  of  the  formula  Al2(OH)6.  The 
precipitate  either  retains  acid,  according  to  the  salt  used  for 
its  preparation,  or  it  is  found  to  be  incompletely  soluble  in 
cold  dilute  acids,  and  on  ignition  yields  too  great  an  amount 
of  A1S03,  or  both  these  departures  from  the  normal  may  be 
found  in  the  same  precipitate.  For  instance,  in  precipitating 
aluminium  chloride  with  ammonia,  the  precipitate  either 
contains  chlorine,  or  if  quite  free  from  chlorine,  it  yields 
about  72  per  cent.  A1203,  while  Al2(OH)6  would  yield  65 -4 
per  cent.  This  product  is  evidently  a  mixture ;  by  treat- 
ment with  HC'l  and  careful  filtration  a  solution  of  alumi- 
nium chloride  in  excess  of  acid  is  obtained,  whilst  a 
gelatinous  mass  remains  on  the  filter,  and  this,  if  digested 
with  water,  without  previous  washing,  yields  an  opalescent 
colloid  solution  precipitated  by  sodium  sulphate  or  H2S04. 

The  hydrates  of  K,  Na,  Ba,  act  like  ammonia,  and  a 
similar  result  is  arrived  at  by  the  decomposition  of  an 
alkaline  aluminate  with  hydrochloric  acid. 

When,  in  quantitative  analysis,  alumina  is  precipitated 
with  ammonia,  and  the  precipitation  accelerated  by  boiling, 
care  must  be  taken  not  to  entirely  remove  excess  of  am- 
monia from  the  liquid  ;  for  if  this  occurs  the  colloid  hydrate 
tends  to  redissolve,  causing  the  filtration  to  be  retarded, 
and  also  bringing  about  a  loss  of  alumina. 

4.  Colloid  Hydrates. —  It  has  been  shown  that  together 
with  the  normal  hydrate  are  formed  other  hydrates,  con- 
taining less  water  than  the  normal,  and  soluble  in  very 
dilute  acids  to  colloid  solutions.  These  hydrates  result  from 
using  a  large  excess  of  the  alkaline  precipitant.  It  is  very 
difficult  to  obtain  precipitates  of  constant  composition. 

Walter  Crum  has  described  a  so-called  soluble  hydrate,  a 
colloid  solution  prepared  by  heating  a  dilute  solution  of 
aluminium  acetate  for  some  time  at  a  temperature  approach- 
ing boiling.  This  solution,  on  precipitation  with  ammonia, 
yields  a  hydrate  with  79  ■  5  per  cent.  A1203. 

None  of  the  latter  compounds  appear  to  be  applicable  as 
mordants  for  colouring  matters. — R.  B.  B. 
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Dianisidine    Blue   Discharge     <m     Paranilraniline    "Red. 

liloch  and    Schwartz.     Ball.   Soe.    I  ml.    .Mulhonse,  1894, 
1:2 1—  42.). 

Ur.iE  discharged  on  red,  a  colour  for  which  a  satisfactory 
process  has  long  been  sought,  may  now  be  obtained  by 
combining  dianisidine  blue  with  paranitraniline  red.  To 
produce  the  blue,  the  fabric  is  impregnated  with  /3-naph- 
tholate  of  soda,  and  then  so  completely  saturated  with 
-diazotised  dianisidine  that  a  subsequent  passage  through 
diazoparnnitrobenzene,  which  transforms  the  unaffected 
portions  into  red,  does  not  sensibly  alter  the  blue.  The 
best  results  are  obtained  by  padding  the  /3-naphtholate  of 
soda  with  a  light  roller,  and  then  printing  the  blue  bottom 
-with  strong  pressure  to  effect  complete  saturation  of  the 
naphthol.  The  blue  is  at  once  developed,  and  the  goods  are 
passed  into  the  bath  of  diazo  red ;  this  red  very  slightly 
•deepens  the  shade  of  the  blue  ground.  The  colours  at  first 
obtained  were  not  so  fast  as  desired,  and  a  subsequent  im- 
provement has  been  to  make  use  of  the  effect  of  copper 
salts  in  increasing  the  fastness  to  light  of  dianisidine  blue. 
The  original  process  was  as  follows  :  — 

Pad  the  goods,  by  means  of  a  light  roller,  with  this 
■mordant: — 3|  lb.  # -naphthol,  3 |  lb.  caustic  soda  (40^  B.), 
5  galls,  water,  5  galls,  gum  tragacanth  thickening  (60  grms. 
per  litre)  ;  then  print  with  colour  prepared  thus  : — Mix 
well  together  2  lb.  6  oz.  dianisidine  sulphate  paste,  2  lb.  6  oz. 
hydrochloric  acid  (21°  B.),  6§  pints  cold  water  ;  add,  at  0r  C, 
3|  pints  nitrite  of  soda  solution  (150  grms.  per  litre),  then 
add  further  2  lb.  6  oz.  sodium  acetate,  make  up  to  32  pints, 
and  thicken  with  32  pints  gum  tragacanth  thickening. 

Pass  into  the  diazo  red  bath,  which  is  thus  made  up  : — ■ 
10  lb.  paranitraniline  X  paste,  6  pints  hydrochloric  acid 
<21°  B.),  8  pints  cold  water. 

After  diazotisation  add  9  lb.  sodium  acetate,  make  up  to 
40  pints,  filter,  and  add  80  pints  cold  water.  The  para- 
nitraniline X  paste  is  constituted  as  follows: — \\  lb. 
paranitraniline  powder,  \  pint  gum  thickening,  9j  oz. 
sodium  nitrite,  2!;  pints  cold  water. 

Copper  Blue. — On  printing  the  copper  blue  on  the 
naphtholate  and  then  passing  into  the  diazo  red  bath, 
a  certain  amount  of  copper  compounds  will  be  discharged 
from  the  blue  ground  into  the  bath  and  tend  to  change  the 
red  to  a  cutch-brown.  To  prevent  this,  a  small  quantity 
of  potassium  ferrocyanide  is  added  to  the  diazo  bath,  and 
this  precipitates  the  copper  before  its  injurious  effect  can 
take  place.  The  addition  of  ammonium  chloride  to  the 
final  soaping  bath  also  improves  the  red  colour.  The 
process  is  carried  out  on  the  large  scale  as  follows  :  — 

Pad  with  mordant  made  with  3  lb.  j8-naphthol,  4  pints 
caustic  soda  (22"-  H.),  8  pints  oil  A,  40  pints  water,  32  pints 
tragacanth  liquor  COO  grms.  per  litre),  3  lb.  sodium  acetate. 

The  oil  A  is  made  from  8  pints  oxyoleic  acid  A  (Schmitz 
and  Toenges),  5  pints  cold  water,  1  lb  caustic  soda  C4o    I',.). 

Print  the  following  colour  for  the  blue  ground  : — 5  oz. 
dianisidine,  \  pint  hydrochloric  acid  C21  B.),  6  pints 
boiling  water  ;  to  this  add,  at  0'  C,  1  [  pint--  sodium  nitrite 
solution  (150  grra«.  per  litre),  and  after  20  minutes  add 
J  pint  copper  chloride  solution  (40*  B.),  and  1  j.int  cold 
water;  dilute  to  12  pints  and  thicken  with  12  pints 
tragacanth  thickening.  The  red  j-  then  dyed  by  passing 
between  rollers  covered  with  cotton  cloth  in  a  bath  con- 
taining 10  lb.  paranitraniline  N  paste,  6  pints  hydrochloric 
acid  C21  P.),  8  pints  water,  9  lb.  sodium  acetate;  dilute 
to  10  [.int-.  and  add  further,  60  pints  water,  2  lb.  potassium 
ferrocyanide,  20  pints  tragacanth  liquor.  After  dyeing, 
the  goods  are  we]!  washed,  and  soaped  in  a  bath  con- 
taining    200    gallons     water.    8    lb.    M  soap.    6     lb. 

ammonium  chloride,  16  pints  hot  water,  and  finally  soaped 

I  without  addition  to  the  bitb.      It.  I!.  B. 


Alkylated  Azo   Compound!  and  the   Theory  of  Dyeing. 
It.  Meyer  and  .J.  Bchafer.     Ber.  27,  161. 

•  nnimal  fibres  with  organic  colouring  matter-,  in 
general  only  those  can  be  used  directly  which  contain  salt- 
forming  groups,  such  as  the  amido  or  hydroxy!  group. 
I  taken  as  evidence  in  support  of  the  theory    hat 


the  dyeing  of  animal  fibres  is  a  chemical  interaction  and 
that  the  fibre,  like  an  amido  acid,  can  react  as  acid  or  base 
to  form  salts  with  a  colouring  matter  containing  basic  or 
acid  groups.  The  case  with  regard  to  cotton  is  not  so 
clear,  as  cellulose,  of  which  it  almost  entirely  consist-, 
shows  very  little  tendency  to  enter  into  chemical  com- 
bination, and  the  dyeing  of  cotton  would  appear  to  b 
mechanical  process.  Against  this,  however,  it  is  remarkable 
that  the  substantive  cotton  colouring  matters  do  contain 
salt-forming  groups,  although  instances  are  known  in  which 
these  groups  are  supposed  to  be  absent.  The  authors  have 
examined  several  of  these  cases  and  find  that  in  every 
instance  a  salt-forming  group  is  present.  The  colouring 
matters  investigated  were  alkylated  diazo  compounds.  To 
this  class  belongs  Chrysophenin  (Eng.  Pat  1243  of  188G), 
obtained  by  ethylating  Brilliant  Yellow  (Eng.  Pat.  4387  of 
1886;  this  Journal,  1887,  507),  and  supposed  to  have  the 
constitution — 

H2C,[C6H3 .  S03Na .  X  =  X .  C6H4 .  OC,H,], 

Analysis,  however,  shows  that  it  only  contains  one 
ethoxyl  group  and,  furthermore,  on  reduction  with  zinc 
and  acetic  acid  it  yields  p-amidophenol  as  well  as  p-amido- 
phenetol.  A  colouring  matter  of  the  same  class,  Diamine 
Gold  (Eng.  Pat.  1.3,346  of  1890;  this  Journal,  1891,  761), 
said  to  have  the  formula — 

(XaS03), :  C10H4 :  (X :  X .  C6II4 .  OC2H5)2 

was  also  found  to  contain  onlyr  one  ethyoxyl  group  and  to 
give  both  p-amidophenol  and  p-amidophenetol  on  reduction. 
The  former  substance  can  be  detected  in  presence  of  the 
latter  by  means  of  the  thionolin  reaction  with  sulphuretted 
hvdrogen  and  ferric  chloride,  or  else  bv  conversion  into  the 
benzoate  Cr,H4.OCrH,O.XHCrH50,  melting  at  231°  C. 
In  order  to  obtain  dialkylated  compounds,  the  authors 
treated  Brilliant  Yellow  with  an  excess  of  benzyl  chloride, 
but  only  succeeded  in  producing  a  monobenzyl  derivative 
An  attempt  was  also  made  to  obtain  the  dialkylated 
derivative  of  a  compound  free  from  sulphonic  acid  groups, 
for  which  purpose  diphenyldisazophenol  was  treated  with 
benzyl  chloride  and  caustic  soda,  but  onlyr  the  mono- 
benzyl  derivative  could  be  obtained.  Hence,  in  all  cases 
examined,  the  alkyl  derivatives  of  symmetrical  dihydroxy- 
azo  compounds  are  unsymmetrical  mono-ethers.  The 
presence  of  a  free  hydroxyl,  however,  scarcely-  confers  any- 
acid  properties  on  the  compounds,  and,  bearing  in  mind  the 
insolubility  in  caustic  soda  of  the  unsulphonated  azo 
derivatives  of  /8-uaphthol,  it  might  be  supposed  that 
Chrysophenin  and  Diamine  Gold  were  similarly  constituted. 
However,  on  the  alkylated  half  of  the  molecule  the  con- 
stitution is  that  of  a  normal  azo  compound,  since  />-aniid<  - 
phenetol  is  obtained  on  reduction. — T.  A.  L. 


Analyses  of  Cotton  Dyed  with   Alizarin.     C.  Liebermann 

and  P.  .Michaelis.     Per.  27,  3009. 

See  under  XXIII.,  paye  514. 


The  Colouring  Principle  of  "  Toddalia  Aculeata"  and 
"Evodia  Meliafolia."  A.  G.  Perkin  and  J.  J.  Hummel. 
Proc.  Chem.  Soc.  1895  [150],  54. 

See  under  IV.,  paye  176. 
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Improvements  m  Pi/,  my  ami  otherwisi  Treating  Cotton 
<ma  iiiliti  1'iir,  Goods,  and  in  Machinery  or  Apparatus 
to  be  used  for  the  Purpose.  ('•  NT.Midwood  andC.  Edmes- 
ton,  Manchester,     ling.  Pat.  8969,  Max  :,.  ism. 

DtEIHO  ami  Other  Operations,  such  as  -con  ring  or  crabbing, 

cVc,  are  carried  on  in  a  closed  chamber.     This  chamber  is 

inch  as   would   be  made  by  lowering  one   \e--cl   wilii  il,;  open 
end  downwards  into   a    lai  o  that  tWO  sides  of  the 

Inverted  eessel  rest  on  the  bottom  of  the  lower  ve  Bel,  and 
the  other  two  tend  to  within  i  short  distance  of  tie.: 

bottom,  thut  two  latter  sides  a  space  between 

1.    2 
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the  vessels.  Through  these  spaces  the  cloth  enters  and 
leaves  the  closed  chamber;  the  spaces  also  prevent  any 
escape  of  steam  <>r  liqnor  01  admission  of  air.  The  cloth 
passes  through  the  closed  chamber  in  its  passage  from  one 
rillcr  to  the  other.  In  the  chamber,  the  cloth  passes  under 
and  over  :i  series  "f  rollers  in  Buch  a  manner  that  it  is 
nlternaterj  immersed  in  th<  liquor  in  the  lower  part,  and 
subjected  to  the  action  of  Bteam  in  the  upper  part  of  the 
chamber. —  !>'.  r>.  !!. 

Improvements  in  Apparatus  far  Dyeing  or  otherwise 
Treating  with  Liquids,  Textile  Materials  ina  more  or 
less  Manufactured  Condition.  F.  A.  Blair,  Galashiels. 
Eng.  Pat  10,891,  May  29,  1894. 

This  apparatus  is  of  the  kind  in  which  the  liquid  is  made 
to  circulate  through  the  textile  materials.  The  materials 
are  so  disposed  that  the  cross-sectional  areas  of  material 
successively  passed  through  by  the  liquid,  diminish  approxi- 
mately in  proportion  to  the  diminishing  strength  of  the 
liquid.  To  bring  this  about,  the  material  is  wound  in  the 
form  of  a  slightly  coned  roll.  This  roll  is  placed  in  a  conical 
box,  between  two  perforated  diaphragms.  The  liquid  finds 
its  way  into  a  space  separated  from  the  interior  of  the  box 
by  the  larger  diaphragm,  and  proceeds  through  the  material 
towards  and  out  at  the  smaller  end  of  the  box.  Or,  instead 
of  a  conical  box  may  be  used  a  cylindrical  box  having 
within  it  a  cone.  The  materials  are  then  placed  between 
the  cone  and  the  sides  of  the  box.  Generally  a  number  of 
boxes  will  be  combined  in  each  vat,  their  axes  being  ar- 
ranged either  vertically  or  horizontally. — R.  B.  B. 


Improvements  in  Printing  npon  Calico  and  other  Woven 
Fabrics.  E.  l'otter  and  Co.,  Limited,  and  J.  Barr, 
Dinting  Vale,  Derbyshire.  Eng.  Pat.  18,258,  September 
26,  1894. 

A  reserve  colour  is  printed  on  the  fibre  by  a  roller  pre- 
ceding the  roller  which  prints  the  "  blotch  "  or  other  fitted 
ground,  and  fine  effects  in  white  or  colours  are  thus  obtained 
by  the  reserve  under  the  "  blotch  "  printing  colour. 

— K.  B.  B. 


m-ACIDS.  ALKALIS,  AND  SALTS. 

Analysis  of  Sodium  Peroxide.     I..  Archbutt.     Analyst,  20, 

1895,  3. 

See  under  XXIII.,  page  513. 


Electrolytic  Production  of  Hypochlorites  and  Chlorates. 
F.  Oettel.  Zeits.  f.  Elektrotechnik  u.  Elektrochem.  1894. 
354. 

See  under  XL,  page  492. 


Use  of  Sulphurous  Acid  (HiVaSGg)  iw  the  Manufacture 
of  Glucose  Syrup  and  Grape  Sugar.  H.  E.  Horton. 
J.  Amer.  Chem.  Soc.  1895,  17,  281. 

See  under  XVI.,  page  497. 
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Improvement*  in  making  Potassic  Cyanide,  and  Apparatus 
therefor.  W.  McD.  Mackey,  Leeds,  and  J.  F.  Hutcheson, 
Glasgow.     Eng.  Pat.  6925,  April  7,  1894. 

A  mixture  of  potassium  carbonate,  or  other  potassium 
compound  capable  of  reduction  by  carbon,  with  charcoal, 
coke,  or  coal,  is  fed  from   the  top   into  a    cupola  furnace 


containing  previously  ignited  fuel.  The  furnace  has  a 
tapping-hole  at  the  bottom,  and  two  sets  of  tuyeres  at 
different  elevations  for  admission  of  two  heated  blasts,  and 
a  lateral  outlet  between  for  passage,  into  suitable  con- 
densing apparatus,  of  vapour  or  fumes  of  the  cyanidw 
formed.  The  lower  blast  only  is  used  on  starting  the  fire, 
and,  when  the  furnace  is  sufficiently  heated,  the  upper  blast 
is  also  admitted,  and  then  the  mixture  of  the  potassium 
compound  and  carbon  is  charged  in  as  described.  The 
mixture,  with  this  arrangement,  is  dried  and  heated  by  the 
combustion  maintained  by  the  one  blast,  l>efore  being  acted 
on  by  the  other  blast.  A  lateral  passage  is  provided  near 
the  top  of  the  furnace  for  the  products  of  combustion, 
controlled  by  a  damper,  so  that  more  or  less  of  such 
products  may  descend  through  the  materials  below.  A 
feeding  door  is  shown  at  the  top  of  the  furnace.  Baryta. 
or  suitable  fluxes  may  he  added  to  the  mixture  of  the. 
potassium  compound  and  carbon.  The  furnace,  though, 
preferably  vertical,  may  be  inclined,  and  has  a  basic  lining. 

— E.  3. 


A  New  and  Improved  Method  of  Heating  Brine  or 
similar  Substances  by  Utilising  the  Heat  of  the  Vertical 
Flue  Pipe  of  the  ordinary  Salt-Pan,  by  the  Erection  of 
a  Cistern  round  the  Outside  of  the  Flue  Pipe,  and 
Inserting  in  the  Flue  Pipe,  Cross-Tubes  at  Equal. 
Intervals,  open  so  as  to  permit  of  the  Free  Passage  of 
the  Brine  from  one  side  of  the  Cistern  to  the  other. 
J.  Hodkinson,  Carrickfergus,  Ireland.  Eng.  Pat.  7179, 
April  11,  1894. 

Tiik  cistern  erected,  as  described  in  the  title,  about  the  flue 
pipe  to  a  salt-pan,  is  charged  with  brine,  which  circulates 
through  the  cross-tube6,  and  is  warmed,  thus  effecting  an 
economy  of  fuel  in  the  process. — E.  S. 


Improvements  in  Utilising  Acid  Sulphates  and  Acids,  and 
in  Obtaining  Nitric  Acid  and  Hydrochloric  Acid. 
A.  Campbell,  Upton  Park,  Essex,  and  A.  Walker, 
Irvine,  X.I5.     Eng.  Pat.  9782,  May  19,  1894. 

A  dry  acid  sulphate  is  obtained  by  adding  to  an  alkali 
monosulphate,  or  to  "salt-cake"  either  dilute  sulphuric 
acid,  or  a  mixture  of  dilute  sulphuric  and  nitric  acids, 
occurring  as  a  residue  of  certain  chemical  operations,  and 
heating  to  about  300°  F.  to  expel  water  or  water  and  nitric 
acid. 

The  dry  acid  sulphate  formed  as  described,  or  "  nitre- 
cake,"  is  ground  up  with  sodium  nitrate  or  potassium, 
nitrate,  and  the  mixture  is  fed  continuously  by  a  hopper 
and  rotating  screw  into  a  vessel  containing  an  alkali  sul- 
phate already  heated  to  the  "  proper  temperature."  The 
vessel  is  provided  with  a  mechanical  agitator  and  other 
suitable  appliances.  The  nitric  acid  evolved  passes  through 
an  outlet  to  condensers.  Hydrochloric  acid  is  similarly 
obtained  from  a  mixture  of  the  acid  sulphate  and  sodium 
chloride,  except  that  a  higher  temperature,  namely,  from 
600°  to  800°  F.,  is  employed. — E.  S. 


Improvements  relating  to  the  Manufacture  of  Sodium  Bi- 
carbonate, and  to  Apparatus  therefor.  T.  C'raney,  Bay* 
(  ity,  Michigan,  U.S.A.     Eng.  Pat.  9979,  May  22,  1894. 

Tin.  invention  consists  in  a  continuous  process  for  the 
manufacture  of  sodium  bicarbonate  by  the  electrolysis  of 
brine.  The  electrolytic  apparatus  consists  of  a  series  of 
metallic  vats,  arranged  vertically,  each  vat  being  divided 
into  two  compartments  by  a  diaphragm  supported  by  a 
metal  frame  forming  the  cathode,  a  layer  of  carbon  resting 
on  the  diaphragm,  forming  the  anode.  A  series  of  carbon 
pencils  are  suitably  supported  in  connection  with  the  carbon 
layer.  All  the  anode  compartments  are  connected  together 
by  feed  and  discharge  pipes,  as  are  likewise  the  cathode 
compartments.  Salt  brine  is  fed  into  the  ancde  compart- 
ment of  the  top  vat  of  the  series,  in  such  quantity  as  to 
produce  a  constant  flow  through  the  whole  series  of  corres- 
ponding compartments,  the  portion  escaping  from  the  lowest 
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vat  being  reserveil  as  a  by-product,  the  treatment  of  which 
forms  no  part  of  the  invention.  The  cathode  compart- 
ments, which  in  the  first  instance  are  filled  with  water, 
discharge  into  a  receiver,  whence  the  liquid  is  pumped 
through  suitably  arranged  pipes  into  the  upper  part  of  a 
capacious  and  high  stand-pipe,  into  which,  near  its  bottom, 
a  stream  of  carbonic  acid  gas  is  forced.  As  the  electro- 
lysis of  the  brine  proceeds,  caustic  soda  solution  is  formed 
and  enters  the  stand-pipe,  where  it  becomes  bicarbonate 
solution,  and  passes  up  a  branch  to  the  stand-pipe,  com- 
municating by  a  pipe  from  its  upper  part  with  the  highest 
cathode  compartment  of  the  electrolytic  apparatus,  into 
which  it  is  forced  by  action  of  the  pump.  The  caustic  soda 
solution  in  the  cell,  combining  with  the  bicarbonate  solu- 
tion thus  injected,  forms  a  solution  of  monocarbonate,  the 
formation  of  which  is  claimed  as  a  distinct  sub-process, 
valuable  as  reducing  the  electrical  horse-power  needed  in 
the  operation.  As  the  electrolysis  of  the  brine  advances, 
and  the  caustic  or  carbonated  solution  becomes  stronger, 
solid  sodium  bicarbonate  is  precipitated  in  the  stand-pipe. 
The  deposit  falls  through  a  valved  aperture  into  a  receiver, 
•whence  it  passes  to  a  centrifugal  separator,  and  then,  by  a 
conveyor,  to  a  drier,  the  drying  being  preferably  effected 
t>y  a  mixture  of  hot  air  and  carbonic  acid  gas  from  the 
apparatus.  The  separator  is  connected  to  the  first  receiver 
by  a  pipe,  so  as  to  return  the  liquid  separated  into  the 
circulatory  system,  and  also  by  another  pipe  to  an  inde- 
pendent receiver,  in  which  sodium  bicarbonate  solution  is 
stored,  in  order  to  wash,  if  necessary,  any  undecomposed 
salt  from  the  bicarbonate  in  the  separator.  A  grinding 
mill,  hot-blast  apparatus,  and  gas-pump,  with  connections, 
are  also  shown.  By  charging  the  apparatus  at  the  start 
with  a  solution  of  mono-  or  bicarbonate  of  soda,  it  is  more 
quickly  brought  into  systematic  action. — E.  S. 


A  Process  of  Manufacture  of  Chlorine  from  Hydrochloric 
Acid  Gas  and  Nitric  Acid  by  the  Employment  of  Sul- 
phuric Acid.  J.  Y.  Johnson,  London.  From  Verein 
Chemischer  Fabriken  of  Mannheim,  Germany.  Eng. 
Fat.  10,604,  May  31,  1894. 

The  reactions  that  take  place  in  combinations  of  nitric  and 
hydrochloric  acid  vary  according  to  conditions  of  pressure 
and  concentration.     The  reactions  to  be  considered  are  :  — 

(1)  2HXO,  +  6HC1  =  2NOC1  +  4C1  +  4H2(). 

(2)  2IIX03  +  4HC1  =  X0O3  +  4C1  +  3H20. 

(3)  HXO,  +  IIC1  =  NOoCl  +  H20. 

(4)  NOC1  +  HN08=  NjO,  +  HC1. 

The  first  equation  represents  the  most  useful  reaction,  and 
takes  place  only  when  there  is  no  liquid  pressure,  and  even 
then  is  liable  to  be  complicated  by  the  other  reactions. 
When  the  mixed  acids  are  treated  with  concentrated  sul- 
phuric acid,  X/>,  and  NOjCl  remain  anabsorbed  or  un- 
attacked,  and  hence  it  is  desirable  to  minimise  their  formation. 
The  following  equation-  represent  the  products  formed  on 
absorption  Of  nitrous  acid  by  sulphuric  acid  : — 

C)  XOC1  +  11,80,  =  IISO.XU,  +  I1C1. 
CO;   X.O,  +  -1FS04  -  21ISO.V).  +  HO. 

But  when  concentrated    sulphuric  acid  has  acted  according 
to  equation  ('.,),  -o  ttiiit  the  mixture  contains  a  certain  pro- 
portion of  H802N02, addition  of  HC1  brings  about  a  rev< 
action,  thus:   (7)  H80,NOa  +  HCI       ll>(),   +    NOCI,  and 
-this  reaction    is  the  more  energetic  a-    the  hydrochloric  acid 

is  the  leas  dilute.  The  reaction  vessels  are  therefore  so 
arranged  that  the  reaction  gases  richest  in  HCI   may  meet 

♦  he  sulphuric  acid  poorest  in  HSO3NO3  and  vice  versA. 
Further,  the  mixture  of  acids  remaining  after  evolution  of 
chlorine  are  capable  of  absorbing  hydrochloric  acid  gat  to 
an  extent  not  exceeding  .'<  per  c.nt.,  and  on  beating  to 
180   '    hydrochloric  acia  with  violence,  leaving 

an  acid  free  from  nitre  compounds. 
'I  In-,  a,,  A.,  &c.  series  01  superpo  ed  cbamfa  made 

of   claj  .are,  and    are  filled  with    porous    arid  proof 

material  in  fragments.  The  mixture  of  hydrochloric  and 
nitric  acid"  is  pa-  id  a-  a  jet  or  cutni.t  into  the  upper 
chamh'T,  and  traverses  the  otbei  I  h  IDlbl  -      as  shown  by  the 

arrows.    The  B  ,  I".  ,  ■-<■  onsisl    oi  lead  chamb 


packed  as  mentioned,  and  are  traversed  by  a  controlled 
current  of  concentrated  sulphuric  acid  for  decomposing  the 
XOC1  formed  in  the  A  chambers.  The  C  chambers,  which 
may  be  of  earthenware,  constituting  the  regeneration 
apparatus,  are  similarly  constructed  and  arranged  tp  the 
preceding  series,  and  are  traversed  by  a  jet  of  water  and  by 


f ) 


.It 


0"^T 


JCCl-tfj-G 


.  _/5b>JV--  JZzO 


air,  for  oxidation  into  nitric  acid  of  the  nitrous  acid  formed 
during  the  reactions.  HCI  from  the  sulphate  furnace  or 
other  source,  enters  the  chamber  A,  and  passing  upwards 
through  that  series,  is  taken  to  the  bottom  of  chamber  Bt 
and  up  to  Bs,  entering  successively  into  reaction  with  nitric 
acid  in  the  A  chambers  and  with  sulphuric  acid  in  the  B 
chambers,  according  to  equations  (1)  and  (5).  The 
chambers  A,  and  A2  are  directly  connected,  so  that  the 
acid  mixture  flowing  downwards  becomes  saturated  with 
HCI  in  the  lowest  chamber,  and  then  enters  the  closed 
vessel  F,  which  is  heated  to  decompose  nitrogen  compounds, 
and  set  free  HCI,  which  gases  return  to  chamber  A]  and  so 
again  enter  into  reaction.  The  residue  in  F  is  dilute  sul- 
phuric acid.  The  chamber  B,  communicates  directly  with 
I!,,  so  that  the  X<  )C1  escaping  decomposition  in  the  former, 
encounters  in  the  latter,  fresh  strong  sulphuric  acid.  The 
chlorine  produced  is  taken  off  from  the  vessel  D,  into  which 
water  is  passed  to  free  it  from  HCI.  The  sulphuric  acid 
saturated  witli  list  ),>()_,  passes  from  B,  into  the  vessel  E, 
to  meet  the  dilute  nitric  acid  regenerated  in  the  C  chambers, 
and  the  gaseous  NjOg  evolved  passer,  to  the  said  chambers 
for  regeneration  to  nitric  acid  by  the  action  of  air  and  water. 

"  --E.  S. 

Improvements    in   treating    certain    Waste   Materials    to 
produce  valuable  Products,  such  as  Plaster  or  Stiffening, 
Weighting,  and  Whitening  Materials,  therefrom.    .1.  II. 
Lester,  Manchester,  and  T.  E.  Thomliuson,  Bury,  Lanca- 
shire.    Eng.  Pat.  18,198,  duly  7,  L894. 

A    1  hum  of  sulphate  of  lime  suitable   for  use  as   a    stiffening 

and  weighting  material  for  textiles  and  paper  ("pearl 
hardening")  is  prepared   by  treating  any  waste  calcareous 

product,   BUCh     as   the    mass    left     by   the    action     of     slaked 

lime  on  ammonium  sulphate  or  other  ammonium  salt,  with 

sulphuric  arid,  so  as  to  convert  the  whole  of  the  lime  into 
calcium    sulphate.      The    mixing    is    carried    out    in   a    tank 

provided  with  an   agitator,  and  the  resulting  sulphate  of 

lime    is  washed,  if   necessary,  with    a  slight    excess   of  acid, 

separated,  and  dried  by  ordinary  met  ho  Is. — 1 5.  15. 
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Improvements  in  tht  Manufacture  of  Sulphides  of  the 
Alkali  ,  B.  Peitzscb,  Hocbst-on-tbe-Main,  Germany. 
Eng.  Pat.  29,569,  November  22,  1894. 

Tin-:  invention  consists  in  heating  h  mixture  of  the  Bnlphate 

0!   an  alkali    With    carbon,  in    a    vessel    tO  which    air  has    no 

aec<  bs,  to  a  temperature  under,  01  uo)  exceeding,  the  melting 
of  the  sulphide.  The  admission  of  air,  by  promoting 
the  formation  of  polysulphides  and  hyposulphites,  tends  to 
cause  fusion,  and  consequent  attack  of  the  material  of  the 
•  mtaining  vessel.  With  exclusion  of  air,  on  the  other 
hand,  complete  reduction  takes  place  at  a  comparatively 
low  temperature,  and  the  product,  being  of  loose  consistency, 
is  readilj  dissolved  by  water. 

The  finely-ground  and  mixed  raw  materials  are  charged 
iuto  light  iron  pots  or  vessels,  which  are  placed  in  a  her- 
metically closed  horizontal  retort  or  muffle,  and  heated  for 
Borne  hours.  Oncompletion  of  -the  reaction,  which  is  known 
by  the  diminished  temperature  of  the  escaping  gases,  the 
retort  is  cpem  d,  tl;i:  puts  are  withdrawn,  and  the  sulphide 
is  cither  placed  in  hermetically  closed  receptacles,  or 
preferably  is  dissolved  in  water,  [fa  vertical  retort  is  used, 
the  materials  are  charged  into  casings  of  thin  sheet  metal, 
of  about  10  cm.  diameter.  It  is  desirable  that  in  no  case 
should  the  material  be  heated  in  vessels  of  greater  depth 
or  thickness  than  10  cm.,  as  the  conduction  of  heat  through 
it  is  slow.  The  lye  obtained  may  be  treated  with  carbonic 
acid  gas,  for  making  sodium  or  potassium  carbonate,  in  the 
usual  known  manner.  Sodium  or  potassium  sulphate  may 
be  replaced  in  the  process,  wholly  or  partially,  by  the  double 
salts  of  potassium  and  magnesium  sulphate,  or  sodium 
and  magnesium  sulphate,  or  a  mixture  of  these. — E.  S. 


Process  for  the  Production  of  Concentrated  Sulphuric  Acid 
by  Means  «/'  Electrolysis.     L.  Wacker,  Munich,  Bavaria. 
Eng.  Tat.  3i83,  February  13,  1895. 
This  is  a  process  for  the  production  of  concentrated  sulphuric 
acid,  which   consists    iu   subjecting  an  aqueous   solution  of 
sulphurous  acid  to  the  action  of  an  electric  current,  while  at 
the  same  time  sulphur  dioxide  is  snpplied  thereto. 
The  invention  is  carried  out  as  follows  : — 

I.  A  solution  of  sulphurous  acid  in  water  is  subjected  to 
the  action  of  an  electric  current.  The  cathode  liquid  is 
separated  from  the  anode  liquid  by  a  diaphragm.  Into  the 
anode  liquid  is  continuously  introduced  a  slow  stream  of 
gaseous  sulphurous  acid.  The  cathode  liquid  soon  shows 
a  milky  appearance,  which  consists  of  separated  sulphur. 
As  soon  as  this  milky  appearance  shows  itself  in  the  cathode 
liquid,  the  presence  of  sulphuric  acid  is  shown  to  exist  in 
the  anode  liquid  by  the  formed  precipitate,  insoluble  in 
mineral  acid.  By  filtration  after  the  boiling  of  the  electro- 
lysed liquid,  the  continuance  of  the  concentrating  process 
can  be  easily  controlled.  If  the  process  be  continued  long 
enough,  there  will  be  produced  in  this  way  a  concentrated 
sulphuric  acid.  Also  in  the  cathode  liquid  will  there  be 
sulphuric  acid  in  addition  to  the  sulphur. 

II.  According  to  another  method  the  electrolysis  is 
effected  without  a  diaphragm,  by  introducing  continuously, 
a  slow  stream  of  sulphurous  acid  into  the  water,  which  is 
subjected  to  electrolysis  under  cooling.  The  concentration 
is  advanced  in  proportion  to  the  addition  of  sulphurous 
acid  and  the  separation  of  an  equivalent  quantity  of  sulphur. 
For  separating  the  sulphur  from  the  sulphuric  acid  pro- 
duced, the  mass  is  heated  to  above  the  melting  point  of  the 
sulphur,  and,  after  cooling,  the  clear  acid  is  siphoned  off 
from  the  melted  sulphur.  This  sulphur  can,  after  washing 
and  drying,  be  again  introduced  into  the  process  in  the 
form  of  sulphurous  acid. 

III.  According  to  another  modification,  chlorinated  water, 
for  example,  or  dilute  hydrochloric  acid,  or  a  solution  of 
common  salt,  is  electrolysed,  and  sulphurous  acid  is  intro- 
duced under  cooling,  so  that  the  chlorine  evolved  is  always 
in  excess.  By  this  means  the  separation  of  sulphur  is 
prevented.  If,  however,  the  sulphurous  acid  is  in  excess, 
there  will  be  separation  of  sulphur.  The  sulphuric  acid  in 
this  case  contains  chlorine  or  hydrochloric  acid,  and  there 
is  obtained  sodium  bisulphate  as  by-product.  The  chlorine 
or  the  hydrochloric  acid  can  be  separated  by  heating  the 
acid  and  forcing  a  dry  current  of  air  through. — J.  C.  R. 


7III.-GLASS,  POTTERY,  AND 

ENAMELS. 

Influence  of  Oxidising  and  Reducing  (rases  on  the  Colours 
imparted  to  Porcelain  /»/  Cobalt  and  Iron.  E.  Damour. 
Bull.  Hoc.  d'Encouragement,  9  [108],  966— 968. 

Sm  m.i.  pieces  of  porcelain  were  placed  in  a  tube  heated  to 
1,400'  ('.,  the  average  temperature  employed  when  working 
on  the  large  scale,  and  a  regulated  current  of  gas  was 
passed  through  the  tube.  The  gas  may  either  be  oxidising, 
or  a  reducing  mixture  of  carbon  monoxide  and  carbonic 
acid.  In  some  of  the  experiments,  the  colour  was  put  on 
the  "biscuit"  beneath  a  colourless  glaze,  in  others  the 
gla/.e  was  coloured.  The  results  with  cobalt  were  not  of 
especial  interest.  The  chief  point  noticed  was  that  the  blu& 
colour  was  more  vivid  with  an  oxidising  than  with  a  reduc- 
ing atmosphere.  In  the  case  of  iron  the  results  were  more 
remarkable.  In  a  strongly  reducing  atmosphere,  a  glaze 
containing  2  per  cent,  of  iron  and  10  per  cent,  of  carbon 
gave  shades  of  greenish-blue  similar  to  the  Chinese  celadon 
or  "  sea-green."  Various  shades,  some  of  which  were  very 
pleasing,  were  obtained  with  underglaze  colours,  but  the 
most  interesting  result  obtained  in  this  part  of  the  experi- 
ments was  the  discovery  that  porcelain  containing  as  much 
as  2  per  cent,  of  iron,  was  completely  decolorised  in  an 
atmosphere  containing  20  per  cent,  of  oxide  of  carbon. 

The  author  intends    to  continue   the    experiments    upon, 
iron.— V.  C. 


PATENTS. 


Improvements  in  Tank  Furnaces  Used  in  the  Manufacture 
of  Glass.  Chance  Brothers  and  Co.,  Lim.,  West  Smeth- 
wick,  and  J.  E.  Scott,  West  Bromwich.  Eng.  Pat.  6264, 
March  28,  1894. 

The  improvements  consist  in  making  the  furnace  in  two 
chambers,  a  certain  distance  apart,  and  connecting  the 
adjacent  ends  by  means  of  a  tubular  channel  or  neck, 
instead  of  in  the  form  of  a  single  chamber  divided  into  two 
compartments  by  a  bridge,  as  is  now  usual.— K.  B.  P. 


Improvements  in  the  Construction  of  Kilns  and  the  Methods 
of  Firing  the  same  for  Burning  Bricks,  Clay  Goods,  and 
Pottery,  and  the  like  Ware  generally.  E.  Howl,  Dudley, 
Staffordshire.     Eng.  Pat.  8088,  April  24,  1894. 

The  kilns  patented,  are  built  with  side  grates  provided  with 
forced  draught  by  means  of  steam-jets  or  fans.  One  type 
is  of  the  arched  class  of  kilns  used  for  burning  Staffordshire 
blue  bricks.  In  this  kiln,  the  exit  gases  are  taken  off  by  a 
flue  at  the  bottom,  aud  the  grates  are  set  iu  just  below  the 
spring  of  the  arch  of  the  kiln,  the  fuel  upon  them  being 
retained  by  curtain  walls  carried  on  pillars  rising  from  the 
floor  of  the  kiln.  The  fuel  is  fed  in  through  vertical  shafts 
descending  from  the  top  of  the  kiln,  aud  air  is  supplied  by 
side  openings.  The  air  conduits  below  the  grates  are  kept 
clean  by  the  use  of  a  chain  carrying  a  scraper  and  running 
the  whole  length  of  the  conduit.  Eor  open-topped  brick- 
kilns, special  grates,  sloping  downwards,  and  set  in  through 
side  openings  at  the  bottom  of  the  kiln,  are  employed. 
These  grates  are  removable,  and  may  be  used  for  any  kiln 
of  the  right  size.  The  fuel  from  the  grate  is  burnt  by  the 
help  of  a  forced  draught  obtained  in  a  manner  similar  to 
that  already  described  for  arched  kilns. — B.  B. 
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IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Experiments  fur  Determining  the  Fusibility  of  Fire-Clays. 

Eug.  and  Mm.  J.  59,  295. 

In  a  paper  read  at  the  Florida  meeting  of  the  American 
Institute  of  Mining  Engineers,  the  author  continues  a 
description  of  his  experiments  on  the  fusibility  of  fire-clays. 
He  gives  a  set  of  tables  and  analyses,  showing  the  fusibility 
and  composition  of  various  kinds  of  clay.  After  describing 
the  furnace,  crucible,  and  mixture  used,  he  gives  the  details 
of  his  tests.  The  material  was  slightly  calcined,  and,  when 
cool,  moistened  on  a  glass  plate  with  water  containing  5  per 
cent,  of  dextrin,  and  worked  to  a  stiff  paste.  After  pressing 
this  into  a  mould,  the  resulting  pyramid  was  air-dried  over- 
night, and  then  slowly  heated  on  an  iron  plate  to  drive  off 
the  remaining  moisture.  Usually  two  dried  samples  were 
placed  with  three  Seger  cones  in  a  crucible.  Crushed  gas- 
retort  carbon  ignited  with  charcoal  was  found  to  be  the 
best  fuel,  and  the  blast  was  gradually  increased  to  a  pres- 
sure of  two  inches,  and  was  maintained  at  the  necessary 


pressure  during  the  experiment,  by  increasing  the  air  supply 
in  proportion  to  the  amount  consumed  by  the  carbon.-— A.  \V. 


Sand    from    Stamping   Mills    for   Cement   Mortar. 
1'.  Kidwell.     Eng.  and  Min.'.F.  18!).'),  1 73 — 174. 

It  is  a  matter  of  common  belief  in  the  West  that  sand  from 
a  stamp  mill  yields  stronger  cement  mortir  than  stmdard 
sand  does,  the  latter  being  the  quartz  sand  recommended 
by  the  American  Society  of  Civil  Engineers. 

This  standard  sand  is  caught  between  a  20- and  a  30-sieve, 
the  wire  of  the  former  being  No.  31,  Stubb's  gauge.  The 
stamp  sand  was  taken  direct  from  the  mill  without  cleaning, 
the  rock  from  which  it  is  derived  being  a  bed  of  melaphyr, 
locally  called  an  amygdaloid.  Such  sand  is  very  coarse, 
variable  in  size,  and  it  contains  some  dirt.  The  following 
results,  excerpted  from  the  tables  accompanying  the  paper, 
indicate  the  difference  of  strength  of  cement  mortar  made 
with  the  two  kinds  of  sand. 

It  may  be  noted  that  Xo.  1  is  a  Portland  cement  of 
English  make,  the  remainder  being  American  "  natural 
cements."  The  figures  quoted  in  the  table  show  con- 
clusively a  superior  strength  of  mortar  made  from  stamp 
sand  : — 


Table  I. — Neat  Cement. 


Fineness 
Sieves.    N 

.    Cement  re 
3.  of  Meshes 

jected  by 
Der  So.  In. 

7-Day  Tests. 

28-Day  Tests. 



Tensile  Strength 
in  Lb.  per  Sq.  In. 

Compressive  Strengtii 
in  Lb.  per  Sq.  In. 

Tensile  Strength 
in  Lb.  per  Sq.  In. 

2,500. 

6,400. 

10,000. 

Compressive  Strength 
in  Lb.  per  Sq.  In. 

I. 

Per  Cent. 
4 

Per  Cent. 
13 

Per  Cent. 
16 

Average. 
368-8 

Average. 
1,483-5 

A  vera  ire. 
506-4 

Average. 

11. 

16 

24 

26 

107-6 

691*5 

2G0-3 

1,320-5 

III. 

5 

15 

18 

45- 1 

328-0 

137-5 

(329-0 

IV. 

16 

25 

23 

81-3 

403-0 

130-5 

019-4- 

V. 

c 

8 

11 

44-5 

18S-5 

lOS'O 

377-0 

Table  II. 
One  Part  Cement  to  One  of  Standard  Saxe>. 


Table  IV. 
One  Part  Cfmext  to  Three  of  Standard  S\.\n>. 


7- Day  Testa. 

28-Day  Tests. 

— 

Tensiie 
Strength 

in  Lb. 
per  Sq.  In. 

Compressive 

Strength 

in  Lb. 

per  Sq.  In. 

Tensile 
Si  rength 

in  bb. 

per  Sq.  In. 

Compressive 
Strength 

in  Lib. 
per  Sq.  In. 

I. 

Average. 

awe 

Average. 
1,252*5 

Average. 

:;iro 

Average. 

II. 

wo 

280-0 

131-0 

532-5 

111. 

47-0 

157-0 

09T, 

875*0 

IV. 

37-0 

251-0 

68-5 

235-5 

V. 

lira 

108-0 

y;ro 

7-Day  Tests. 

28-Day  Tests. 

— 

Tensile 
Strength 

in  Lh. 
per  Sq.  In. 

Compressive 
Strength 

in  Lb. 
per  Sq.  In. 

Tensile 
Strength 

in  Lb. 
per  Sq.  In. 

Compressive 
Strength 

in  Lb. 
per  Sq.  In. 

I. 

Average. 
-.11 

Average. 

Average. 

1 05  ■  - 

Average. 

II. 

17-1 

49-5 

21*6 

92-5 

hi. 

l.Vl 

42-0 

21-8 

81-0 

IV. 

5-75 

38-0 

15-3 

r.2-o 

v. 

•• 

21-5 

iv  r, 

Table  III. 
Oxi.    I'aui    CEMENT   TO   O.nk 


"i    Stamp  Sand. 


7-Daj  T 

28-Daj 

Tests. 

— 

Ten 
Strengtii 

in  I.I). 
per  Sq.  In. 

Compri 
Strength 
Lb. 

Jq.  In. 

Tensile 
Strength 

in  l  b. 

tier  Sq.  In. 

m  ssive 
ntrtli 
in  LI,. 
pel  Sq.  In. 

I. 

Average. 

1,587*5 

Avenge. 
416*0 

Average. 

II. 

.-,.-,■.-, 

822*0 

107*1 

1,117- 

JIf. 

l.Vl 

222*0 

82-3 

168*5 

IV. 

•  • 

286*0 

102-8 

109*5 

V. 

14-6 

L84'6 

72-0 

16*0 

Table  V. 
One  I  'a  i:  i  Cement  to  Three  or  Stamp  Sand. 


7-Day  Tests. 

L'S-Day  Tests. 

Tensile 
Strength 

in  Lb. 
3q.  111. 

Compressive 
Strength 

in   1,1.. 
per  Sq.  111. 

Tensile 
SI  rength 

in  Lb, 
per  Sq.  In. 

Compressive 

Strength 

in  Lb, 

per  Sq.  In. 

I. 

Average. 

132 -2 

Average. 

501  IT) 

Avei 

315-n 

Lverage. 
1,450*0 

II. 

33 -0 

160*0 

67*8 

502*5 

III. 

2**0 

108*5 

8**5 

262*5 

IV. 

17-0 

91  T, 

31-1 

L80*5 

V. 

6-8 

7.VU 

80*0 

88*5 

- 11.  li. 
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The  Asphalt  Question.     S.  I'.  Peckham.     J.  Amer.  Cbem. 

1895,  17,  55. 
Set  under  Will.,  page  524. 


/;     kt  foi  Glover  Towers.    J.  Amer.Chem.  Sec.  17,  1895, 

303. 

I  in-;  bricks,  manufactured  from  the  Aiken  S.C.  clays 
[U.S.  Ami  lieu),  are  in  physical  appearance  and  colour  like 
the  famous  blue  Welsh  brick,  and  in  quality  rival  them. 
Sp.  gr.,  1*98;  hardness,  7*5j  colour,  "umber  blue"; 
fracture,  blue. 

Per  i 

Silica,  SiO, 72-11 

Alumina,  A.1*03 20*68 

Iron  oxide,  i-  '>. 5'48 

Calci  imoxide,         I  iO 092 

Magnesium  oxide,    MgO 0*54 

,\  whole  brick  placed  in  the  bottom  of  a  working  Glover 
tower,  acid  at  02    15.  and  SIO0  F.,  lost  as  follows  :— 

(inns. 

Weight  of  brick  2931*22 

at  expiration  of  1  week  2983*01 

2  weeks 2931*92 

:$     2929*41 

t      2928*36 

5      2927  11 

6  „      2925*26 

7  , 2923*99 

8      2922*78 

9  , 2921-53 

10      2920-03 

Whole  brick  immersed  in  boiling  acid  gave  : — 

Per  Cent. 

66'  I?,  sulphuric  acid,  5  hours,  lost      0-08 

re-weighed    60    B.  „  5     ..        „       0-07 

B.  „  5      „         „        0-00 

17°  B.  „  10      „         „        0-06 

A  piece  from  interior  of  brick  immersed  in  boiling  acid 

gave :  — 

Per  Cent. 

66"  B.  sulphuric  acid.  5  hours,  los1;      O'lo 

Same  re  -weighed    50°  B.  „  5      „       „        0-07 

5  i    B.  „  5      „        „         0-07 

47°  B.  „  5      „        „         0-0-1 

The  edges  still  remained  firm  and  sharp. — W.  S. 


PATKXTS. 


Improvements    in    Continuous    or     Running    Kilns    for 

Burning  Lime,  Cement,  and  other  similar  Materials. 
A.  Bauchere,  Boulogne,  France.  Eng.  Pat.  9545,  -May  15, 
1804. 

Tin:  patent  relates  to  running  kilns,  designed  to  burn  the 
charge  of  lime  or  cement  in  a  uniform  manner,  and  without 
causing  adherence  of  the  charge  to  the  walls  of  the  kiln. 
The  kiln  has  a  conical  charging  dome,  around  which  are 
two  series  of  gas  inlets,  the  lower  being  fed  continuously 
with  gas  from  the  combustion  zone,  and  the  upper  having 
its  inlets  automatically  controlled  by  dampers  connected 
with  the  cap  of  the  charging  dome  by  a  chain  running  over 
overhead  pulleys.  Between  the  charging  dome  and  the  kiln 
proper  a  break  is  provided,  so  as  to  prevent  the  close  pack- 
ing of  the  charge  against  the  walls  of  the  lower  part  of  the 
kiln,  such  [tacking  tending  to  cause  the  plastic  clinker  to 
stick  to  the  walls.  A  steam  jet  is  set  under  the  grate  at 
the  bottom  of  the  kiln  with  the  view  of  breaking  up  the  top 
charge  previous  to  its  withdrawal  from  the  kiln. — 15.  15. 


An    Improved  Apparatus  for   Drying  Phosphates,  Marl, 
C/ai/.  Sand,  and  other  Materials.     D.  W.  Anderson  and 
<L  W".  Parsons,  Virginia,  U.S.  America.     Eng.  Pat.  4952, 
March  9,  1894. 

See  under  I.,  page  468. 


.4)i  Improved  Material  for  Wall-Plastering,  Priming, 
Casting  or  the  like,  and  Process  for  Producing  the  same. 
A.  Keim,  Munich,  Germany.  Eng.  Pat.  8468,  April  2 8, 
1894. 

A  mixture  is  made  in  about  the  following  proportions  : — 
China  eiay,  8  8  per  cent.;  white  chalk,  58 -9  per  cent.; 
potassium  water  glass  (30"  B.),  27  '4  per  cent.  :  powdered 
glass,  4*2  per. cent. ;  sodium  sulphide,  0-7  per  cent.  The 
product  is  made  into  lumps,  and  burnt,  ground,  and  mixed 
with  8  per  cent,  of  barium  carbonate,  and  then  with 
powdered  marble  or  chalk  which  has  been  caught  between 
two  sieves  of  suitable  mesh.  The  resulting  mass  may  be 
used  for  wall  j  lastering,  and  its  colour  may  be  regulated 
by  the  addition  of  suitable  pigments  or  by  the  use  of 
pigmentary  oxides  before  burning.— B.  B. 


A  Process  for  the  Production  of  Cement  from  Furnace 
Slag.  .].  Brasseur  and  N.  Lambert,  Luxembourg.  Eng. 
Bat.  10,007,  May  31,  1894. 

Ix  the  customary  process  for  manufacturing  slag  cement, 
the  granulated  slag  is  dried  and  ground  together  with  slaked 
lime.  In  order  to  assist  the  dryiDg,  the  patentees  mix  the 
damp  slag  with  quicklime  in  the  usual  proportion,  the 
quicklime  being  slaked  by  the  water  in  the  slag  and 
correspondingly  drying  the  latter. — B.  B. 


An  Improved  Method  and  Apparatus  for  the  Continuous 
Working  of  Annular  and  the  like  Kilns  for  Bricks, 
Tiles,  and  the  like.  W.  P.  Thompson,  Liverpool,  Man- 
chester, and  London.  From  F.  Schofer,  ^Yurtemherg, 
Germany.     Eng.  Pat.  12,554,  June  28,  1894. 

The  apparatus  described  is  essentially  a  ring  kiln,  having, 
however,  its  individual  parts  separated  from  each  other  save 
for  their  connection  by  flues,  and  having  exterior  grates. 
The  mode  of  working  is  that  usual  in  ring  kilns,  the  heat  in 
the  exhaust  gases  being  utilised  by  passage  through  several 
members  of  the  ring  before  passing  to  the  common  shaft. 
The  separate  chambers  can  be  rapidly  cooled  by  damping 
down,  that  is,  moistening  sand  contained  between  the  inner 
and  outer  walls  of  the  kiln,  the  water  beiug  introduced  by 
means  of  siphons  so  as  to  prevent  the  entrance  of  air  by 
the  formation  of  a  trap  or  seal. — B.  B. 


Improvements  relating  to  the  Manufacture  of  Cement  from 
Schist  and  Bituminous  Marl.  L.  Mack,  Stuttgart, 
Germany.     Eng.  Pat.  14,846,  August  2,  1894. 

A  cement  is  made  from  schist  or  bituminous  marl  mixed 
with  30  per  cent,  of  its  weight  of  lime  and  6  per  cent,  of  its 
weight  of  tar.  The  bituminous  matter  naturally  present  in 
the  schist  and  the  tar  added  are  said  to  suffice  to  allow  balls 
or  bricks  made  of  the  mixture,  to  provide  sufficient  fuel  for 
their  own  burning.  A  separate  calcination  may  be  used  if 
desired,  and  sodium  or  potassium  chloride  may  be  added 
to  the  incandescent  schist,  together  with  water  vapour,  so 
as  to  form  alkaline  silicates  in  the  mass  and  hydrochloric 
acid  as  a  by-product,  the  latter  being  collected  from  the 
exit  gases. — B.  B. 
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X.-METALLUKGY. 

Superiority  of  Barium  Hydroxide  Solution  as  an  Absor- 
bent in  Carbon  Determinations  in  Steel.  J.  ().  Handy, 
J.  Amer.  Chem.  .Soc.  1895,  17,  217. 

See  under  XXIII.,  page  510. 


Determination  of  Zinc.     P.  W.  Shinier.     J.  Amer.  Chem. 
Soc.  1895,  17,  310. 

See  under  XXIII.,  page  510. 


Cyanogen  Bromide  and  Potassium   Cyanide  for  Dissolving 
Gold.     Eng.  and  Min.  J.  59,  1895,  267  and  291. 

In  the  correspondence  column,  E.  A.  Schneider  confirms  the 
statement  hy  Sulman  that  the  solution  of  gold  in  potas- 
sium cyanide  is  accelerated  by  the  presence  of  cyanogen 
bromide.  Such  a  solution  can  be  prepared  by  simply 
adding  bromine  to  a  solution  of  potassium  cj'anide.  lie 
discontinued  his  own  experiments  on  the  subject  some  time 
ago,  owing  to  the  pronounced  decomposition  of  the  cyanide 
solution  indicated  by  the  formation  of  dark-coloured  pro- 
ducts, and  he  doubts  the  practical  success  of  the  process  on 
this  account. 

In  reply,  H.  L.  Sulman  states  that  1  mol.  of  cyanogen 
bromide  added  to  3  mols.  of  potassium  cyanide  in  a  0*  1  to 
0-5  per  cent,  solution  of  the  latter,  renders  the  solubility  of 
the  gold  300  to  600  times  more  rapid.  This  rapidity  of 
course,  is  modified  in  the  case  of  ores,  &c.  by  the  condition 
in  which  the  gold  exists,  but  it  is  seldom,  even  with 
pyritic  concentrates,  that  more  than  24  hours  are  necessary 
lor  complete  extraction.  Half  a  ton  of  Australian  concen- 
trates, chiefly  pyrites,  but  containing  some  copper  and 
antimony,  and  assaying  3  oz.  15  dwt.,  yielded  3  oz.  12  dwt. 
in  9  hours  with  a  0-3  per  cent,  solution.  On  account  of 
this  celerity  of  extraction  and  the  non-formation  of  caustic 
potash  as  a  reaction  product,  this  process  is  applicable  to 
ores  hitherto  unsuccessfully  treated  with  cyanide.  The 
product,  potassium  bromide,  now  formed  is  inert  with 
respect  to  mineral  sulphides.  The  cyanogen  bromide,  it  is 
true,  is  pungent,  but  its  volatility  is  not  very  great,  being 
comparable  to  that  of  camphor.  It  is  prepared  by  the 
action  of  bromine  on  potassium  or  Other  cyanide,  and  the 
initial  difficulties  experienced,  especially  with  regard  to  the 
formation  of  paracyanogen,  have  now  been  overcome. 

—A.  W. 


Nickel  mill  Nickel  Steel,     F.  L.  Sperry.     Eng.  and  Min.  J. 
1895,  59,  294. 

The  impurities  in  commercial  nickel  are  iron,  copper, 
silica,  sulphur,  arsenic,  carbon,  and  in  some  cases  a  kernel 
of  unreduced  oxide.  Cast  bars  are  likely  to  be  porous  or 
ipongy,  but  alter  hammering  or  rolling  are  compact  and 
tough.  Jiy  this  treatment  the  tensile  strength  is  increased 
from  about  l  I  to  nearly  ■';!  tons  per  s'|.  in.,  the  reduction  of 
area  from  'i  •  ■>  to  •';  I  "5  pi  c  cent.,  and  the  ultimate  elongation 
from  6*5  to  31*4  per  cent.  The  author  deals  witn  the 
rbich  nickel  and  its  allocs  are  and  may  be  applied. 
Amongst  others  are  .some  nickel  steel  forgings  for  an 
i.    M-uFi   recently   made    for  the    United    Mate-    navy. 

Experiments  -how  thai  -mall  arm-  barrels  containing  I  ',  |"-r 

fjent,  of   mckel  ]  i    endurance,  and    the  good 

qualities  of  theUruner  gun  are  attributed  to  the  2*75  pel 
t,  of  nickel  in  its  steel  barrel.     Plates  of  iron  or  steel  and 
nickel,  when  laid  togi  thi  r  and  heated,  may  be  rolled  into 
thin  plates  with  the  nickel  surface  on  one  or  both  sides,  the 
uniting,  not  merely  u  a  weld,  bat  as  a  kind   of 

Mation   or   alloy.      A  vessel.,  sheathed  in  part  with  this 


material,  fastened  with  iron  nails,  showed  after  eight, 
months'  service,  corrosion  of  the  nails  and  the  ordinary 
plates,  but  no  corrosion  of  the  nickel  sheathing.  -A.  \Y. 


Resistance  to   Corrosion  of  some  Light  Aluminium  Alloys. 
J.  W,  Richards.     J.  Franklin  Inst.  139,  69—72. 

The  tensile  strength  of  pure  aluminium  in  castings  is 
15,000  lb.  per  sq.  in. ;  in  sheet,  25,000  lb.  The  strength  is 
increased  from  50  to  100  per  cent,  by  the  addition  of  3  per 
cent,  of  nickel  or  German  silver,  or  2  per  cent,  of  titanium  ; 
the  specific  gravity  of  these  alloys  is  not  over  3.  Strips  of 
rolled  aluminium  alloys  were  tested  with  different  reagents, 
with  the  following  results  :  — The  alloys  resisted  the  action 
of  3  per  cent,  caustic  potash,  strong  nitric  acid,  strong 
acetic  acid  (at  00°  C),  and  strong  solution  of  salt  (at 
05°  C).  Three  per  cent,  hydrochloric  acid  attacked 
them  rapidly.  The  exact  results  obtained  with  the  different 
alloys  are  given  in  tables,  showing  the  relative  resistance  to 
corrosion  as  compared  with  that  of  pure  aluminium,  the 
actual  losses  per  day  (in  mgrms.  per  sq.  cm.  of  surface), 
and  the  time  required  by  the  solutions  to  eat  through 
1  mm.  of  metal.  The  results  show  that  the  pure  metal 
resists  the  corrosive  action  of  alkali  far  better  than  any  of 
the  alloys  examined  ;  if  strength  be  required,  the  copper 
alloy  (one  with  3  per  cent,  of  Cu)  is  the  best  of  the  alloys, 
and  it  casts  with  less  shrinkage  than  pure  aluminium.  Eor 
resistance  to  hydrochloric  acid,  the  titanium  alloy  (2  per 
cent,  of  titanium)  is  much  the  best,  being  superior  to  the  pure 
metal.  Eor  use  in  nitric  acid,  the  pure  metal  stands  first; 
for  battery  plates,  the  very  purest  aluminium  should  be  em- 
ployed. The  Pittsburgh  Reduction  Company's  aluminium 
contains  99*9  per  cent.  Acetic  acid  has  but  little  effect  on 
any  of  the  alloys,  but  still  less  on  the  pure  metal  ;  the 
titanium  alloy  is  the  best  where  strength  is  required. 

For  cooking  utensils,  the  German  silver  alloy  (3  per  cent, 
of  German  silver)  seems  to  be  the  best ;  it  has  a  good 
colour,  is  strong  and  elastic,  and  a  good  conductor  of  heat. 
It  has  a  specific  gravity  of  2*73  (cast)  and  2 '83  (rolled)  ; 
elastic  limit,  20,500  lb.  cast,  40,000  rolled  ;  tensile  strength, 
22,450  lb.  cast,  42,040  lb.  rolled. 

Eor  out-of-door  exposure,  demonstrated  by  resistance  to 
water  charged  with  carbonic  acid,  the  titanium  and  copper 
alloys  are  suitable  ;  the  copper  alloy  has  the  better  colour. 

— N.  H.  J.  M. 


Aluminium  for  Construction  Purposes,  such  as  Building 
Torpedo  Boats,  \c.  A.  F.  Yarrow.  Inst.  Naval 
Architects.     Engineering,  59,  1895,470—472. 

The  author  has  built  a  torpedo  boat  for  the  French 
Government,  in  compliance  with  a  specification  making 
stringent  restrictions  as  to  weight.  Plates  of  pure  aluminium 
proving  insufficiently  stiff,  even  after  cold  rolling,  an  alloy 
of  aluminium  containing  6  per  cent,  of  copper  was  adopted. 
This  alloy,  if  "  soft-rolled,"  i.e.,  annealed  after  the  last 
rolling,  has  a  tensile  strength  of  11 — 12  tons  per  sq.  in., 
with  a  large  amount  of  elongation;  if  "hard-rolled"  the 
material  has  a  much  higher  tensile  strength,  but  is  brittle. 
When  rolled  to  a  medium  degree  of  hardness,  however,  the 
alloy  has  ;i  tensile  strength  of  1  1— 10  tons  per  sq.  in.,  and 
is  tough  enough  to  be  bent  and  hammered  cold  without 
cracking.  The  framework  of  the  hull  was  made  of  angles 
of  the  same  alloy.  The  plates  and  frames  were  all  shaped 
cold  without  difficulty.  The  mechanical  properties  of  this 
6  per  cent,  copper-aluminium  alloy  are  shown  in  the 
accompanying  table  (see  next  page). 

On  examining  the  figures  in  this  table,  it  is  evident  that 
the  elastic  limit  is  particularly  high  as  compared  with  the 
ultimate  strength. 

With  regard  to  the  construction,  it  may  be  said  that  all 
pails  exposed  to  the  BCtion  Of  Sea  or  bilge-water  were 
riveted  with  aluminium  rivets,  the  remaining  portions  being 
riveted  with  soft  iron  rivets.  A  direct  bursting  experiment 
on  a  hollow  cylinder  of  the  alloy  riveted  with  aluminium 
rivets,  proved  that  there  was  no  difficulty  in  obtaining  a  tight 
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1:1  -i  i  i-  ..I    Bxpebihehts  i"  A -c  i.i.i  m.n  i  in    Elastic  and  l  'mi m  mi.  Tensile  Sum  ngth,  &c.  on  Axuioorioii 
Plates,  6  Pbb  Cent.  Coppbb,  used  in  the  Fbench  Tobpbdo  Boat. 


Iption. 


Original. 

Stress. 

Ratio  of 
Elastic  to 
Ultimate. 

Extensioi 

Size. 

Area. 

Elai    ic  \»  r 
Square  Inch. 

Ultimate  per 
Bquare  Inch. 

i  in  10  in. 

In. 

Sq.  In. 

Lb. 

Lb. 

PerCeut. 

In. 

Per  Cent. 

2'00  x  0'109 

0'218 

28,900 

82,716 

0-36 

3-0 

2-00  x  0-111 

0-222 
Mean  = 

32,480 

86,117 

89-8 

0-38 

•  • 

3-8 

30,6G5  = 

31,110  = 

s:cl 

3-7 

13*7  tons. 

15"  t  tons. 

2-00  x  0-109 

0-218 

31,G30 

31,154 

91-9 

0-30 

3-0 

2-00  x  0-112 

0-224 

Mean  = 

33,480 

38,156 

87-7 

0-30 

»• 

3-0 

32,565  = 

36,305  = 

89'8 

3-0 

14"  5  tons. 

16*2  tons. 

2*00  x  0"112 

0-221 

8,480  = 
3-8  tons. 

26,210  = 
11' 7  tons. 

32-4 

2-09 

20-9 

8  in.  x  20  in. 
thwaj  , 


Crossway. 


Crossway  annealed 


joint  with  the  material  in  question.  Corrosion  experiments 
showed  that  where  no  galvanic  action  arose  from  contact 
with  a  more  electro-positive  metal,  the  wasting  of  the  alloy 
from  the  corrosive  effect  of  sea-water  might  be  taken  at 
4  per  cent,  per  annum ;  this  amount  would  be  diminished  by 
careful  painting  with  a  paint  free  from  action  on  aluminium. 
An  instance  of  the  susceptibility  of  aluminium  to  corrosion 
when  in  contact  with  a  more  electro  positive  metal  is 
afforded  by  the  case  of  the  Vendenesse,  a  sailing  yacht 
built  of  aluminium  in  Paris  about  18  months  ago.  Of  this 
vessel  it  was  said  "  it  has  stood  very  well  excepting  in  a  few 
places  where  copper  fittings  have  been  fixed  in  direct  contact 
with  the  aluminium  hull,  which  has  produced  a  galvanic 
action.  A  similar  action  was  produced  when  the  boat  was 
moored   to   a  quay  near  another  boat,  the  bottom  of  which 


was  coppered,  both  being  fastened  to  the  same  post  by 
means  of  chains.  With  the  above  exceptions,  direct  contact 
with  salt  water  has  had  no  deteriorating  effect.''  Two 
precautions  are  necessary  in  using  aluminium.  It  must  not 
be  exposed,  in  use,  to  a  high  temperature,  as  it  is  rapidly 
annealed  and  its  tensile  strength  is  lowered ;  it  also  oxidises 
rapidly.  On  account  of  the  ease  with  which  alkalis  act 
upon  it,  it  should  not  be  used  for  a  condenser  where  soda 
may  be  required  for  cleaning  purposes. 

Concerning  heavy  alloys  containing  aluminium — those  of 
the  aluminium-bronze  type — the  author  gives  two  curves 
showing  (1)  the  influence  of  increasing  percentages  of 
aluminium  upon  the  tensile  strength  and  elongation  of 
aluminium-bronze  (Fig.  1).  In  this  case  the  tests  were 
made   on   specially  cast  bars,    and  therefore    show  higher 
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DIAGRAM  ILLUSTRATING  THE  EFFECT  OF  DIFFERENT  PROPORTIONS 
OF  .ALUMINIUM  OPON*THE  TENSILE  STRENGTH  A  NO  ELONGATION 
OF    ALUMINIUM     0RONZE 
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results  than  those   which  would  be  obtained  from  ordinary   |    (Fig.  2)   illusl  rates  tin-  loss  of  strength  of  aluminium-bronze 
test  nieces  attached  to  sand  castings.     (2)  The  second  curve   I    with  rise  of  temperature. 

FCa     2.    TEMPERA  TC/RE      IN      OEGREES      FAHRENHEIT 
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DIAGRAM     ILLUSTRATING      THE     EFFECT      OF      TE NtRERATURE 
UPON      THE       STRENGTH       OF    ALUMINIUM       BRONZE. 


In  conclusion,  the  author  pleads  for  uniformity  in  size  of 
test  pieces,  pointing  out  that  percentage  of  elongation 
increases  cxferis  paribus  with  the  diameter  of  the  test  piece. 
The  reduction  of  area  on  the  other  hand  is  nearly  constant, 
and  affords  a  better  basis  for  comparing  the  ductility  of  test 
pieces  of  different  diameters  than  does  the  percentage  of 
elongation. — B.  B. 

Desulphurisation  of  Liquid  Pig  Iron.     A.  Vathaire. 
Eng.  and  Mining  J.  1895,  59,  317,  318. 

The  author  has  successfully  employed  barium  ferrocyanide 
to  remove  sulphur  from  iron.  It  decomposes  by  heat  into 
iron,  carbon,  and  barium,  and  the  last-named  element 
combines  with  and  eliminates  the  sulphur.  The  salt  is 
obtained  by  mixing  boiling  concentrated  solutions  of 
potassium  ferrocyanide  and  barium  chloride.  If  the  former 
is  in  excess,  a  double  salt  of  potassium  and  barium  ferro- 
eyanide  is  obtained  which  gives  better  results  than  the 
single  salt.  It  is  necessary  that  the  salt  be  freed  from 
water  of  crystallisation  before  being  used,  as  the  oxygen 
therein,  on  the  sudden  decomposition  produced  by  contact 
with  the  molten  iron,  would  combine  with  the  potassium 
and  barium  forming  inactive  oxides.  The  action  must  be 
effected  with  the  exclusion  of  air  and  oxidising  influences. 
Practically,  the  metal  from  the  blast  furnace  and  the  reagent 
might  be  revolved  in  a  vessel  lined  with  limestone,  mixed 
with  tar,  and  allowed  to  settle  to  separate  the  sulphurous 
slag.  This  process  is  applicable  more  especially  to  practi- 
cally pure  iron,  when  very  little  reagent  is  necessary.  In 
the  ease  of  highly  sulphurous  metal,  a  preliminary  redaction 
of  the  sulphur  by  one  of  the  known  methods  is  recom- 
mended.    (See  IJall  and  Wingham,  this  Journal,  1802,  751.) 

—A.  W. 


Graphite*  from  Iron.    H.  Moissan.     Comptes  rend.  1894, 

119,  12ir,— 1250. 

Tin.  author  has  previously  studied  the  formation  of  graphite 
by  the  solution  of  carbon  in  many  different  metals  at  high 
temperatures,  and  subsequent  separation  of  the  graphite 
whan  the  metal  rolidifies.  In  the  present  communication, 
.es  the  results  of  an  investigation  into   the   various 

form-,  of   graphite  produced    by  solution  in  one   metal,  iron, 

under  varying  conditioni  of  temperature  and  pressure. 
Grey  cast  iron  fined  at  about  1,160°  C. — The  graphite 

formed  small  crystalline  group-,  showing  hexagonal  points, 

had  a  density  of  2*17°,  and  burned  in  oxygen  at  670    C. 

With  Strong  nitric  acid    it  i-  tol«l»blj  readily  oxidised    to  a 
green  or  yellow  graphitic  oxide. 


Cast  iron  at  very  high  temperatures. — When  the  mixture 
of  iron  and  carbon  was  subjected  for  10  minutes  to  the 
action  of  the  electric  furnace  the  iron  dissolved  much 
carbon  and  became  of  a  pasty  consistency.  On  cooling, 
the  graphite  formed  regular  crystals  of  several  millimetres 
in  diameter.  The  density  of  the  graphite  was  2-18,  it 
burned  in  oxygen  at  650°,  and  contained  99- 15  per  cent, 
carbon,  0-17  per  cent,  ash,  and  0-28  per  cent,  hydrogen. 
It  was  very  resistent  to  reagents,  only  showing  signs  of 
oxidation  after  the  third  treatment  with  nitric  acid  (mono- 
hydrate). 

Cast  iron  under  pressure. — The  pressure  was  obtained 
by  suddenly  cooling  the  molten  mass  by  plunging  it  into 
water.  The  graphite  was  quite  different  in  form  from  that 
obtained  at  ordinary  pressures,  its  rounded  edges  showing 
signs  of  incipient  fusion.  Its  density  was  2*16,  it  burned 
in  oxygen  at  660°  C,  and  contained  1*29  per  cent,  ash, 
and  0,C4  per  cent,  hydrogen.  It  was  very  stable,  only 
yielding  the  yellow  crystalline  oxide  on  its  fourth  treatment 
with  nitric  acid. 

Separation  of  graphite  by  silicon. — When  silicon  is 
dissolved  in  cast  iron  it  displaces  some  of  the  carbon  which 
separates  in  the  form  of  graphite.  This  forms  regular 
crystals,  has  a  specific  gravity  of  2-20,  and  contains  0-85 
per  cent,  ash,  and  0*20  per  cent,  hydrogen.  It  is  pretty 
readily  attacked  by  oxidising  agents. 

In  these  experiments  the  iron  and  amorphous  carbon  were 
removed  by  treating  the  mass  with  chlorine  at  a  dull  red 
heat,  then  "several  times  with  strong  nitric  acid  (mono- 
hydrate),  and  finally  with  hydrofluoric  acid.  When  the  iron 
was  removed  by  strong  aqua  regia,  the  graphite  was  found 
to  contain  more  hydrogen,  and  also  contained  nitrogen  and 
oxygen.  When  particles  of  graphite  were  detached  from 
the  iron  mechanically,  they  were  found  to  be  free  from 
hydrogen,  nitrogen,  and  oxygen.  It  thus  appears  that  at 
high  temperatures  the  acids  used  for  removing  the  iron 
matrix  react  on  the  graphite  to  some  extent  with  formation 
of  hydrogenised  compounds. 

The  author  concludes  from  his  experiments — 

(a)  that   the  higher  the  temperature  ol   formation  tho 

[Hirer  and  more  Stable  is  the  graphite  produced  ;  and 

(6)  that   under  the   influence  of  pressure  the  graphite 

shows  signs  of  fusion. —  L.  T.  T. 


/    Hmation  of  Tellurium  in  ( 'opper  Hull  ion.     ('.  Whitehead. 
'.J.  Amcr.  Chem.  Soe.  1895,  17,  2HO. 

See  under  XXIII.,  page  513. 
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PATENTS. 
(Improvements  in  Obtaining  Gold  'ind  Silver  from  On  and 
other  Compounds,  and  Apparatus  therefor.  J.  Nicholas, 
Waterloo.  Bog  Pat.  8680,  February  20,  L894. 
I  in  fineli  pulverised  ore  is  saturated  with  a  solution  of 
oxalic  acid,  iu  a  vessel  with  a  perforated  false  bottom 
covered  with  a  filtering  web.  The  superfluous  liquid  is 
drawn  <>IT,  and  a  solution  of  hypochlorite  of  liine  allowed  to 
percolate  through  the  mass,  until  a  strong  clilorous  odour 
i-,  obtained.  After  allowing  to  remain  for  about  an  hour, 
during  which  time  the  gold  is  converted  into  chloride,  the 
liquor  is  drained  ofl  and  the  ore  well  washed  with  water. 
iiir  vessel  is  furnished  with  an  upright  geared  shaft,  to 
which  anus  or  stirrer-,  arc  fixed.  To  the  latter  are  appended 
brushes  or  scrapers,  which  lightly  rub  and  keep  clean  the 
filtering  web.  The  gold  is  precipitated  from  the  solution 
l>v  stannous  chloride.  The  silver  remains  as  chloride  with 
the  ore,  and  is  extracted  by  any  suitable  solvent.  The 
application  or*  oxalic  acid  to  existing  processes  of  extraction, 
a*  a  preliminary  treatment,  is  also  claimed. — A.  W. 


Improvements     in    Utilising     spent     Iron    Pyrites,    and 

Apparatus    therefor.      \V.    Mills,    London.        Eng.    Pat. 
5300,  March  14,  1894. 

The  refuse  from  burnt  iron  pyrites  is  first  screened  to 
remove  stones  and  then  ground  to  a  fine  powder,  and  passed 
through  a  magnetic  separator  which  removes  the  ferroso- 
ferric  oxide,  and  part  or  all  of  the  ferrous  sulphide.  The 
substance,  after  this  treatment,  is  mixed  and  heated  with 
amorphous  metallic  iron,  by  which  means  it  is  converted  into 
ferrous  oxide.  This  is  then  heated  with  a  reducing  gas, 
hydrogen,  coal  gas,  water  gas,  or  carbonic  oxide,  ia  a 
revolving  iron  cylinder.  Thus  there  is  produced  amorphous 
metallic  iron  mixed  with  some  ferrous  sulphide,  silica,  and 
generally  other  metals  such  as  copper.  The  iron  is  removed 
from  the  mixture  by  again  passing  through  a  magnetic 
.separator. — A.  W. 

Improved  Process  and  Apparatus  for  Extracting  Metals 
from  their  Ores.  W.  P.  Thompson,  Liverpool.  From 
L.  P..  Bonehill  and  E.  T.  Gautier,  both  of  Brussels, 
Belgium.     Eng.  Pat.  8183,  April  25,  1894. 

The  inventor  proposes  "  to  smelt  and  refine  ore  "  in  a  single 
operation,  in  a  furnace  the  construction  of  which  he  claims. 
It  is  one  in  which  ore  and  fuel  are  charged  on  to  a  bed 
inclined  towards  a  series  of  tapping-holes,  arranged  one 
above  the  other,  in  order  that  the  molten  metal  may  flow 
over  a  part  of  the  bed  in  contact  with  the  gases  of  com- 
bustion, and  that  there  may  always  be  above  the  metal  only 
a  thin  layer  of  slag.  In  connection  with  the  furnace,  there 
is  to  be  a  "  depositing  chamber"  for  the  volatile  substances, 
and  a  third  claim  refers  to  a  firebrick  projection  above  each 
tuyere  to  prevent  molten  metal  from  solidifying  on  coming 
in  contact  with  the  blast. — A.  W. 


Improvements  in  the  Manufacture  of  Steel  and  Iron. 
B.  P.  Stockman,  Loudon.  EDg.  Pat.  8370,  April  27, 
1894. 

Pig  iron  is  converted  into  steel  by  treatment  with  a  mixture 
of  nitrate  of  soda  and  iron  sand,  such  as  is  found  in  New 
Zealand  and  elsewhere.  Manganese  dioxide,  lime,  chloride  of 
sodium,  and  chlorate  and  nitrate  of  potassium  are  sometimes 
added  according  to  the  nature  of  the  impurities  to  be 
eliminated.  The  ingredients  are  placed  under  a  perforated 
metal  plate  at  the  bottom  of  a  vessel  called  a  converter. 
This  vessel,  which  runs  on  a  tramway,  is  raised  up  to  and 
fixed  underneath  a  chimney  stack,  and  the  molten  iron  is 
poured  from  a  cupola,  through  a  measuring  vessel,  into  it 
by  means  of  a  suitable  opening  provided  with  a  plug.  The 
metal  runs  on  to  the  mixture  through  the  perforated  plate, 
which  then  melts  and  mixes  with  the  bath,  and  the 
impurities  are  oxidii  cd  The  iron  sand  promotes  oxidation, 
at  the  same  time  aciijg  as  a  diluent  and  retarding  the 
violence  of  the  reaction  with  the  nitrate  of  soda.  It  may 
also  be  used  in  the  refining  furnace,  iu  which  case  it  is  made 
into  cakes  or  lumps  and  thrown  into  the  molten  metal. 

—A.  W. 


Improvements  in  or  connected  with  the  Preparation  or 
Coating  of  Aluminium  Surfaces,  and  in  Alloys  Of 
Metallic  Minnies  therefor,  and  for  Soldering.  II. 
Karnage,  Dublin.  Eng.  Pat.  8401,  April  27,  18*j  l. 
1 1  U  found  that  metals  or  alloys  which  as  they  cool  deposit 
ir  \  stals  and  become  pasty  previous  to  complete  solidification, 
are  exceedingly  effective  in  this  condition  in  attacking  the 
resisting  surface  of  the  aluminium,  and  that  a  gentle 
rubbing  causes  the  metals  to  combine.  Zinc  is  the  most 
suitable  metal  for  the  purpose,  either  alone  or  alloyed  with 
tin  or  cadmium  or  both.  Various  mixtures  are  given,  but 
the  alloy  of  equal  parts  of  zinc  and  tin  is  said  to  be  tbe  best, 
as  it  possesses  the  greatest  range  of  temperature  between  the 
points  of  first  depositing  crystals  and  of  final  solidification. 
Pieces  of  the  alloy  are  placed  on  the  aluminium  and  the 
whole  heated  in  any  convenient  manner  until  the  former  is 
liquid.  If  the  metal  be  now  rubbed  no  action  will  result, 
but  on  continued  rubbing  during  the  cooling  and  partial 
crystallisation  of  the  alloy,  the  metals  unite.  The  surface 
produced  is  rough  and  crystalline,  but  it  becomes  smooth 
and  bright  by  once  more  heating  the  aluminium  to  the 
melting  point  of  the  crystals.  The  rubber  which  is  found  to 
be  most  convenient  consists  of  asbestos  fibres  bound 
together  with  win  and  held  in  a  tube,  so  that  a  short  length 
may  be  kept  protruding  for  use.  Only  the  parts  touched  by 
the  rubber  are  attacked,  so  that  a  limited  area  only  may  be 
prepared,  the  remainder  of  the  aluminium  being  preferably 
protected  by  a  shield  of  thin  metal,  or  mica,  &c.  Surfaces 
thus  prepared  will  unite  with  any  ordinary  solder,  but  an 
alloy  of  equal  parts  cf  tin  and  cadmium  is  stated  to  be  the 
best  for  this  purpose. — A.W. 


Improvements  in  Obtaining  Gold  and  Silver  from  Ores, 
Mattes,  or  other  Compounds.  G.  Thomson,  Elizabeth, 
U.S.A.  Eng.  Pat.  10,249,  May  28,  1894. 
If  the  ore  contain  sulphur,  a  preliminary  calcination  is 
necessary.  It  is  then  maintained  at  a  strong  red  heat  in  the 
furnace,  and  to  it  is  added  some  hydrochloric  acid  or 
alkaline  chloride  and  sulphuric  acid,  "  whereupon  the 
gold  and  silver  become  volatilised,  probably  as  chlorides," 
and  are  recovered  partly  by  the  flues  and  partly  by 
condensing  apparatus.  Two  condensers  should  be  used,  the 
first  to  contain  water  and  a  small  quantity  of  ferrous 
sulphate  to  precipitate  the  gold,  and  the  second  to  contain 
dilute  nitric  acid  to  ensure  the  retention  of  all  the  silver. 

—A.  W. 

A  Method  of  Utilising  certain  By-products  of  Iron  and 
Copper  Sulphides,  and  other  Iron  and  Copper  Ores,  for 
the  Production  of  Persulphate  of  Iron,  to  be  used  as  a 
Disinfectant  for  the  Purification  of  Sewage,  and  for 
other  Purposes.  G.  Ualton,  Leeds,  and  T.  B.  Provis, 
Highbury,  Middlesex.     Eng.  Pat.  12,708,  June  30,  1894. 

See  under  XVIII.  C.,  page  503. 


Improvements  in  Treating  Fume  in  Lead  Works, 
applicable  also  to  other  Metallic  Fumes,  and  to  Coal 
Smoke.  J.  Warwick,  Newcastle-upon-Tyne.  Eng.  Pat. 
1858,  January  26,  1895. 

This  patent  relates  to  the  use  of  scrubber  appliances  in 
combination  with  siphon  flues  acting  on  the  principle 
described  in  the  previous  patent  by  the  same  author 
(12,801,  1886).  The  scrubbers  may  be  made  of  any 
suitable  material  and  are  fixed  in  the  flues  in  vertical  lines, 
so  that  the  fume  deposited  on  them  after  a  certain  degree  of 
accumulation  falls  off  by  its  own  weight  into  spaces  below. 
The  scrubbers  are  therefore  self  clearing  and  require  no 
washing  with  water. 

The  siphon  flues  are  now  built  in  blocks  in  order  to 
economise  space  by  enabling  both  sides  of  the  interior  walls 
to  act  as  depositing  surfaces.  These  flues  may  be  used  in 
conjunction  with  any  furnace  producing  lead,  arsenic,  &c, 
fumes,  either  with  chimney  or  forced  draught,  or  with  the 
employment  of  suction  fans. — A.  W. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Circulation  in  Electrolytic  Apparatus.     P.  Schoop.     Zeits. 
f.  Elektrotechnik  u.  Klektrocheni.  1894,  349—353. 

When  an  electrolyte  of  uniform  composition  and  properties 
is  subjected  to  electrolysis,  its  composition  and  properties 
alter  during  the  process,  especially  at  the  electrodes,  and 
this  happens  whether  the  electrodes  are  attacked  by  the 
products  of  decomposition  or  not.  Now,  in  general,  the 
course  of  any  electrolytic  process  and  the  products  of  it, 
depend  upon  the  properties  of  the  electrolyte  ;  and  any 
changes  in  these,  cause  changes  not  always  of  a  simple 
nature,  in  the  results.  This  is  not  simply  a  matter  of  purely 
scientific  interest,  but  is  of  great  importance  in  practice. 
In  the  electrolytic  purification  of  metals,  in  the  production 
of  bleaching-fluids  from  chlorides,  and  in  the  working  of 
primary  and  secondary  batteries,  it  is  of  importance  that 
the  electrolyte  should  be  thoroughly^  mixed.  The  simplest 
way  of  doing  this  is  to  keep  up  a  continuous  flow  of  fresh 
electrolyte  past  the  electrodes,  and  to  make  the  latter  in  the 
form  of  grids  or  sieves  through  which  the  fluids  can  easily 
circulate. 

This,  however,  necessitates  a  large  supply  of  the 
electrolyte,  and  would  be  too  costly  a  method  for  most  of 
the  cases  which  occur  in  practice.  Nor  is  it  necessary 
always  to  replace  the  partially  used  by  quite  fresh  fluid  : 
e.g.,  in  the  electrolytic  precipitation  of  copper  all  that  is 
necessary  is  to  ensure  uniformity  in  the  composition  of  the 
fluid.  For  ensuring  the  mixture  and  circulation  of  the 
electrolyte  in  a  primary  battery  (bichromate  battery), 
Lagarde  uses  a  bucket-wheel  revolving  in  a  vertical  plane 
around  the  battery.  Below  the  battery  is  a  reservoir  into 
which  the  buckets  dip  and  raise  up  the  solution.  Above 
the  battery  is  a  smaller  reservoir  into  which  the  buckets 
empty  the  solution,  and  from  this  it  is  distributed  into  the 
cells.  By  means  of  a  siphon  overflow  arrangement,  the 
solutions  flows  out  from  below  as  soon  as  the  cells  are  filled 
to  a  certain  height ;  thus  a  continuous  circulation  is 
kept  up. 

In  the  Hermite  bleaching  apparatus,  the  electrolyte 
consists  of  a  mixture  of  magnesium  chloride,  calcium 
chloride,  magnesium  hydrate  and  water.  The  cathode 
consists  of  round  discs  of  zinc  fixed  at  right  angles  to  a 
zinc  shaft  and  parallel  to  each  other.  The  anode  consists  of 
pieces  of  platinum  wire  gauze  placed  in  fixed  positions 
between  these  zinc  di-cs.  During  the  process  of  electrolysis, 
the  latter  are  made  to  rotate  and  impart  a  rotary  motion  to 
the  electrolyte.  At  the  same  time,  the  electrolyte  is  driven 
through  the  series  of  vats  by  means  of  a  centrifugal  pump, 
so  that  it  isj  very  thoroughly  mixed.  Magnesium  and  calcium 
hydrates  are  gradually  deposited  upon  the  cathode.  If 
these  were  allowed  to  remain  they  would  increase  the  internal 

Fig.  1. 
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In  order  to  avoid  this,  lixed  knives  are  placed 
the  deposit,     Fig.  i  gives 
a  diagrammatic  representation  of  the  vat. 

When  the  two  -et-  of  electrodes  are  immersed  in  dim  rent 
h  of  which  baa  to  l><;  kept  i 
ly,  the  arrangement    shown    in     Kig     i    may    be 
adopted. 


Fig.  2. 
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W  is  a  wooden  frame  in  which  parchment-paper  P  kt 
fixed  zig-zag  fashion,  and  is  made  tight  at  the  bottom  by 
means  of  a  layer  of  gypsum.  The  cathodes  are  placed  on 
the  one  side  and  the  anodes  on  the  other.  The  two- 
electrolytes  circulate  in  the  direction  of  the  arrows. 

Fig.  3. 


A  neat  method  of  securing  the  automatic  circulation  of 
the  electrolyte  in  tramway  accumulators  is  the  following, 
which  depends  upon  the  fact  that  the  trams  have  so  often 
to  stop  and  start  again  and  that,  on  account  of  its  inertia, 
the  liquid  is  thrown  into  motion  on  each  such  occasion. 
Two  partitions,  S  and  Sj  (Fig.  3)  are  fixed  near  opposite 
sides  of  the  cell,  and  the  electrodes  are  placed  between 
these,  and  at  right  angles  to  them.  In  filling  the  cell  the 
liquid  is  allowed  to  reach  nearly  to  the  top  of  the  partitions. 
When  the  cell  suffers  an  acceleration  in  the  direction  of  the 
arrow,  a  wave  is  set  up,  and  this  flows  over  the  partition  S 
into  the  small  chamber  between  this  partition  and  the 
neighbouring  cell-wall.  As  the  partition  does  not  reach 
quite  to  the  bottom,  the  level  is  re-established  by  a  portion 
of  the  fluid  flowing  from  the  small  chamber  below  the 
partition  into  the  main  chamber.  Similarly,  when  a  cell 
moving  in  the  direction  of  the  arrow  is  suddenly  brought 
to  rest,  a  wave  flows  forward  over  the  partition  Slt  and  a 
corresponding  quantity  of  the  liquid  flows  from  the  small 
el.  imber  on  the  right  hand  underneath  S,  into  the  main 
chamber.  In  charging  such  cells,  a  continuous  circulation 
of  the  electrolyte  can  be  secured  by  a  rocking  arrangement. 

— D.  E.  J. 


Action  of  the  Electric  Current  on  Mi > tuns  of  Metallic 
Sulphidt  s  in  a  State  of  Fusion.  J.  Gamier.  Comptes 
rend.  1894,  120,  184—185. 

Tin  apparatus  used  was  a  fireclay  tube  laid  in  a  rever- 
beratory  furnace.  In  the  part  of  the  tube  to  be  heated,  the 
material  was  placed,  and  was  situated  between  the  two 
carbon  electrodes,  the  current  being  furnished  by  a  Gramme 
machine. 

The  spa  es  between  the  carbon  poles  and  the  walls  of  the 
tube  were  filled  «  itfa  a  mixture  of  refractor}  earth  and  wood 
charcoal,  so  as  to  prevent  the  intrusion  of  oxygen,  but  not 
the  exil  of  gases,  under  feeble  pressure. 

'I  he  experiments  were  made  with  a  nickel  ore  containing 
21  *  1  pel  cent,  of  sulphur,  83-3  per  cent,  of  iron,  16-3  per 
cent,  of  nickel,  and  29>o  per  cent,  of  copper.  The  air  being 
excluded,  a  currenl  of  28  amperes  ».,.  employed,      The 


m 


TnR  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [May  :n,  1895. 


native  electrode ained  intact,  the  positive  was  much 

,,  away.      Iboul  ball    the  Bulphar  was  eliminated,  | 
bably  as  bisulphide  of  carbon ;  the  copper  rathei   accumu- 
lated towards  1 1  •  > -  anode,  the  iron  and  nickel   towards  the 
.  „i,       ri ,    eopper  being  the  best  conductor,  appears  to 
i  a  the  greatesl  proportion  of  sulphur.    The  conductivity 
ised    as    the    percentage    <-!'  sulphur  was 
r.  duced.  — L.  T.  '1'. 


Electrolytic  Production  of  Hypochlorites  ami  Chlorates. 
I  .  i  i,  ii.  i.  Zeits.  f.  Blektrotechnik  u.  Klektrochem.  189 1, 
854—861,  and  174 — 180 

\.  (  ci:iiin<;  to  the  well-known  equations — 

2KOH  +  2C1  =  KOC1  +  KC1  +  H20 
c,Ki  ill  +  6C1  =  KC103  +  5KC1  +  3H20 

equal  molecules  of  potash  and  chlorine  may  by  this  reaction 
produce  cither  the  hypochlorite  or  the  chlorate.  Potash  and 
chlorine  are  produced  in  these  proportion*  by  the  electro- 
Lysis  of  a  solution  of  potassium  chloride.  The  author  has 
investigated  the  electrolysis  of  such  solutions  under  varying 
conditions  of  concentration,  temperature,  and  current-density, 
with  the  intention  of  finding  what  conditions  arc  favourable 
for  the  production  of  hypochlorites  and  chlorates  respec- 
tively. The  solutions  were  electrolysed  between  platinum 
electrodes  for  periods  of  two  hours  or  more.  The  hypo- 
chlorous  acid  was  determined  iodometrically,  the  total  active 
chlorine  by  titration  with  ferrous  sulphate  and  bichromate, 
and  the  chloric  acid  estimated  by  difference. 

It  is  generally  held  that  in  the  electrolysis  of  aqueous 
solutions  of  potassium  chloride,  hypochlorite  is  formed  in 
the  cold,  and  chlorate  when  warm.  But  experiments  made 
at  the  ordinary  temperature  of  the  room  showed  that  the 
hypochlorite  was  not  the  only  product ;  chlorate  was  always 
produced,  and  probably  a  small  quantity  of  perchlorate  as 
well.  If  the  current  is  kept  on,  the  hypochlorite  is  partially 
reduced,  so  that  it  does  not  appear  possible  to  produce 
electrolytically,  solutions  containing  a  high  percentage  of 
hypochlorite.  Under  the  most  favourable  conditions  found, 
aiid  when  the  electrolyte  was  kept,  by  cooling-water,  at  a 
temperature  of  20° — 22°  C,  the  highest  concentration 
obtained  corresponded  to  12*7  grms.  of  bleaching  chlorine 
per  litre  of  solution. 

The  author's  experiments  on  the  formation  of  potassium 
chlorate  and  on  the  action  of  a  current  on  solutions  contain- 
ing mixtures  of  potassium  chloride  and  chlorate  lead  him  to 
doubt  whether  the  potassium  chlorate  is  formed  simply  by 
the  decomposition  of  the  hypochlorite  into  chlorate  and 
chloride,  according  to  the  equation — 

3KC10  =  KCIO,  +  2KC1. 

He  is  of  opinion  that,  in  the  electrolytic  formation  of  potas- 
sium chlorate,  the  course  of  the  reactions  is  as  follows  : — 
The  first  products,  KOII  and  CI,  give  rise  to  KCIO.  In  the 
neighbourhood  of  the  cathode,  part  of  this  is  reduced  to  KC1. 
The  rest  accumulates  in  the  solution  to  an  extent  depending 
upon  the  experimental  conditions,  but  never  exceeding 
17  grms.  of  KCIO  (13  grms.  of  bleaching  chlorine)  per  litre. 
The  chlorine  set  free  at  the  anode  now  reacts  upon  this 
hypochlorite,  and  the  following  reactions  take  place  : — 

KCIO  +  4C1  +  2H20  =  KCIO3  +  4HC1 

HC1  +  KCIO  =  KC1  +  HCIO 

IICl  +  HCIO  =  2C1  +  H20. 

Undoubtedly,  free  hypochlorous  acid  is  always  present. 
The  formation  of  chlorate  only  occurs  in  presence  of  excess 
of  chlorine.  The  yield  is  poor,  and  in  his  first  paper  the 
author  gives  it  as  his  opinion  that  the  direct  electrolytic 
method  of  preparing  potassium  chlorate  cannot  compete 
with  the  older  method  by  passing  chlorine  into  milk  of  lime. 
The  above  experiments  on  the  production  of  chlorates 
were,  however,  made  with  only  a  small  proportion  of  caustic 
potash  present  {e.g.,  in  one  typical  experiment,  20  grms.  of 
KG  and  0-3  grm.  KOH  per  100  c.e.).  In  his  second 
paper,  the  author  describes  a  later  series  of  experiments,  and 
announces  that  when  the  proportion  of  alkali  present  is 
increased,  the  course  of  the  reactions  is  modified  in  a  quite 


unexpected  manner.     The  following  experimental  results 
will  illustrate  thi*  (the  electrolysis  in  all  cases  being  carried 

OD    between    12    C.   and  19°  C.)  :    (1.)    Solution    containing 
20  per  cent.  KC1  and  1  per  cent.  KOH.      After  electrolysis, 

the  amount  of  chlorine  present  as  chlorate  was  to  the 
amount  present  as  hypochlorite  in  the  proportion  of  1 
to  0*945,  or  nearly  equal.  (-■)  Solution  containing  20  per 
cent.  KC1  and  2  per  cent.  KOH.  A  much  larger  amount  of 
chlorate  produced;  proportion  a*  1786  to  0-09G.  (3.) 
Solution  containing  20  per  cent,  of  K(  1  and  4  per  cent,  of 
KOH.  Proportion  as  1-008  to  0075.  The  last  two  ex- 
periments show  that  by  electrolysis  in  strongly  alkaline 
solutions,  the  chlorate  is  formed  directly,  without  the  inter- 
mediate production  of  hypochlorite.  Thus,  potassium 
chlorate  can  be  prepared  by  a  direct  electrolytic  process  in  a 
gimple  and  elegant  manner,  the  only  practical  difficulty 
being  the  expense  of  the  necessary  platinum  anodes.  From 
his  results,  the  author  estimates  that  8S"  14  grms.  of  K<  H  ), 
should  be  obtained  per  effective  (electrical)  horse-power 
per  hour  ;  or  that  the  production  of  a  kilogramme  of  KC103 
would  require  11^  effective  horse-power  hours. — D.  E.  J. 


PATENTS. 


Improvements  in  Apparatus  for  Electrolysing  Chloride 
Solutions  employed  for  Disinfecting.  ~E.  Hermite,  E.  J. 
Paterson,  and  C.  F.  Cooper,  London.  Eng.  Pat.  G497, 
March  31,  1894. 

The  apparatus  described,  is  designed  for  electrolysing 
sodium  chloride  solutions,  so  that  they  may  be  applied  to 
disinfecting  purposes  in  private  houses.  The  apparatus 
consists  of  any  suitable  number  of  elements  composed  of  an 
outer  tube  of  glass  containing  a  tube  of  zinc  or  galvanised 
iron,  and  centrally  within  the  zinc,  a  wire  of  platinum.  The 
tubes  are  closed  with  suitable  insulating  stoppers,  through 
one  of  which  pass  the  wires  leading  to  the  electrodes,  and 
through  both  are  led  glass  or  ceramic  tubes  for  the  ingress 
and  outlet  of  the  solution  to  be  treated.  These  elements 
are  electrically  connected  in  series,  the  first  zinc  being  con- 
nected to  the  negative,  and  the  last  platinum  to  the  positive 
terminal  of  any  suitable  source  of  electricity',  such  as  the 
house  supply.  The  apparatus  is  preferably  so  arranged 
that  the  solution  passes  through  the  elements  to  the  cistern 
supplying  the  closet,  and  that  the  electrical  circuit  is  regu- 
lated by  the  ball-tap  controlling  the  cistern,  being  broken 
when  the  cistern  is  full. — G.  H.  R. 


Improvements  relating  to  the  Manufacture  of  Plates  or 
Electrodes  for  Electric  Accumulators  or  Secondary 
Batteries,  and  to  Machinery  or  Apparatus  therefor. 
A.  J.  Smith,  Kingston-on-Thames,  and  H.  J.  Wright, 
Chelsea.    Eng.  Pat.  6975,  April  7,  1894. 

These  improvements  relate  to  plates  or  electrodes  for 
secondary  batteries,  such  as  described  in  the  specification  of 
Eng.  Pat.  14,658  of  1892  (this  Journal,  1S93,  768).  The 
present  object  is  to  provide  a  suitable  machine  for  kneading 
the  oxide,  mixed  with  water,  into  the  metal  plates  in  the 
manufacture  of  such  electrodes.  The  mechanical  details 
are  not  capable  of  useful  abstraction  here.  They  are  fully 
detailed  and  shown  in  five  sheets  of  drawings.  The  re- 
quired feed-movements  can  be  advantageously  effected  by 
mechanism  such  as  described  in  Eng.  Pat.  2886  of  1893. 
Better  results  are  obtained  in  respect  of  the  quality  and 
charge-bearing  capacity  of  the  electrode  by  gradually  in- 
creasing (instead  of  diminishing),  in  successive  operations, 
the  depth  to  which  the  pointed  rods  or  needles  are  driven 
into  the  plate.— J.  C.  R. 


An  Improved  Process  and  Means  used  therein  for  the 
Production  of  an  Alloy  of  Tin  with  the  Alkaline  Metals 
or  Metals  of  the  Alkaline  Earths.  C.  T.  J.  Vautin, 
London.     Eng.  Pat.  9878,  May  21,  1894. 

According  to  the  improved  process,  the  cathode  consists 
of  molten  tin,  contained  in  a  suitable  vessel  provided  with  a 
cover,  and  so  arranged  that  the  tin  and  the  fused  electrolyte 
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may  be  kept  in  a  molten  condition  without  danger  of  volati- 
lisation. The  anodes,  which  are  placed  in  the  electrolyte,  are 
composed  of  carbon,  protected  from  the  heat  of  the  furnace 
by  refractory  tubes. — G.  if.  J{. 


Improvements  relating  to  the  Manufacture  of  Sodium 
Bicarbonate,  and  to  Apparatus  therefor.  T.  Craney, 
Bay  City,  Michigan,  U.S.A.  Eng.  Pat.  9979,  May  22, 
1894. 

See  under  VII.,  page  482. 


Improvements  in  and  connected  with  Secondary  Galvanic 
Batteries.  G.  Hubner,  Gernsbach  bei  Baden,  Germany. 
Eng.  Pat.  19,934,  October  19,  1894. 

The  object  of  this  invention  is  to  produce  a  filling  material 
for  electric  accumulators,  and  to  provide  an  accumulator 
specially  for  the  employment  of  such  filling  material.  In 
order  to  produce  the  filling  material,  cellulose  is  treated 
with  a  solution  of  lead  oxide  dissolved  in  a  large  quantity 
of  caustic  alkali,  and  "  sulphuret  of  carbon  "  is  worked 
icto  the  resulting  thick  mass.  The  slimy  liquid  thus 
obtained  can  be  applied  direct  for  electric  accumulators,  or 
may  be  previously  converted  into  a  stiff  porous  tissue  by 
spontaneous  combustion.  The  decomposition  of  the  liquid 
may  be  facilitated  by  heating  and  oxidising  the  liquid.  By 
the  addition  of  a  small  quantity  of  nitrated  cellulose  (which 
also  dissolves  in  the  liquid)  and  an  alkaline  salt,  the  change 
of  the  liquid  is  facilitated  very  much,  and  an  almost  un- 
tearable  and  very  effective  filling  material  is  produced. 
The  accumulators  to  which  the  new  filling  material  is  to 
be  applied  may  be  constructed  in  the  usual  well-known 
way,  but  preferably  with  a  porous  electrode  filled  with  the 
above  described  mass,  with  or  without  the  addition  of  a 
suitable  proportion  of  powdered  carbon,  and  placed  in  and 
insulated  in  a  similar  outer  electrode  covered  or  surrounded 
•with  the  active  mass,  and  filled  with  the  electrolyte,  sul- 
phuric acid,  for  example. — J.  C.  I!. 


Improvements  in  and  relating  to  an  Apparatus  and  a 
Method  for  causing  Chemical  Changes  <f  (rases  and 
Mixtures  of  Gases  l>y  Dark  Electric  Discharges. 
X.  van  der  Sleen  and  A.  Schneller,  Alfen-Oudshoorn, 
Holland.     Eng.  I'at.  2:3,297,  December  1,  1894. 

The  improvements  consist  in  the  insertion  of  a  liquid 
resistance  between  the  transformer  and  the  discharge  plate, 
and  in  providing  a  chamber  in  which  the  gas  may  be  cooled 
down  after  treatment,  before  it  is  passed  into  a  second 
apparatus,  so  that  the  effect  produced  in  the  latter  may  be 
equal  to  that  produced  in  the  fir.-.t. — G.  II.  1!. 


An  Improved   Primary   Battery.    V.  Ludvigsen,  (  lopen- 
hagen,  Denmark.     Eng.  I'at.  25,2  9,  December  2U,  1894. 

Tms  is  a  zinc-carbon  battery  with  a  depolariser  surrounding 
the  carbon.  The  exciting  salt  i^  chloride  of  ammonium 
mixed  with  some  porous  material,  such  as  slag  wool.  To 
keep  the  electrolyte  from  drying  up, a  hygroscopic  mixture, 
composed  of  80  parts  chloride  of  zinc,  10  parts  chloride  of 
magnesium,  and  10  parts  chloride  of  calcium,  is  introduced 
from  small  glass  tubes,  which  are  broken  when  the  battery 
is  required  for  u-. .  'I  Ik-- t-  glass  tubes  project  into,  and  are 
broken  within,  a  perforated  tube  set  in  the  exciting  salt 
mixture,  through  an  opening  at  the  top  by  which  water  is 
introduced.— J.  C.  R. 


Improvement*  in   Galvanic   Batlerit  .    <".  i;.  Schoenmebl 
and  (',.  M.  Piatt,  Connecticut,  U.S.A.     I  1446, 

January  22,  1895. 

battery  <  '  a  jar,  preferably  of  glass,  provided 

with  a  poi  ;ii.t  centre  of  which  i-  p 

rod.    'I  I  .in  annular  recess  pii  reed  with 


openings  communicating  with  itH  under  surface.  The 
carbons  are  inserted  in  these,  and  secured  by  molten  lead 
cast  into  the  recess,  so  that  the  metallic  connection  is  not 
exposed  to  the  action  of  the  electrolyte,  nor  of  the  gases 
evolved. — G.  II.  It. 


Process  for  the  Production  of  Concentrated  Sulphuric 
Acid  by  means  of  Electrolysis.  L.  Waeker,  Munich, 
Bavaria.     Eng.  Pat.  3183,  February  13,  1895. 

See  under  VII.,  page  4  84. 


XII.-FATS.   OILS.   AND  SOAP 

MANUFACTUKE. 

Coula  or  Koumounou.     II.  Lecomte  and  A.  Hebert. 
Comptes  rend.  1895,  120,  200 — 202. 

The  fruit  of  this  tree  consisted  of  about  72  per  cent,  of  husk 
and  28  per  cent,  of  kernel.  The  kernel  contained  about  22 
per  cent.  (5*5  per  cent,  of  the  whole  fruit)  of  coula  oil,  which 
was  found  to  be  almost  pure  triolein  (glycerin  oleate),  and 
it  is  a  curious  example  of  a  fatty  matter  containing  but  one 
single  fatty  acid.  The  first  specimens  of  coula  were 
brought  from  the  Gaboon  in  1845  by  Aubry-Lecompte. 

— L.  T.  T. 


Separation  of  Solid  and  Liquid  Fatty  Acids.   E.  Twitchell. 
J.  Amer.  Chem.  Soc.  1895,  17,  288. 

See  under  XXIII.,  page  51  5. 


Increase  in  Temperature  of  Fibrous  or  Porous  Materials 
containinu  Fatty  Oils.  K.  Kissling.  Zeits.  angew. 
Chem.  1895,44. 

See  under  V.,  page  479. 


The  Phosphomolybdic  Acid  Test  as  applied  to  Lard 
Analysis.  G.  F.  Tennille.  J.  Amer.  Chem.  Soc.  1895, 
17,  33. 

See  under  XXIII.,  page  513. 


PATENTS. 

Manufacture  of  Saponaceous    Products  from   Petroleum. 
C.   Weygang,  Child's  Hill,   Middlesex.     Eng.  Pat.  3025 

I.  binary  12,  1894. 

This  inventor  describes  the  production  of,  a  "petroleum 
oil  or  oleaginous  liquid  more  or  less  soluble  or  miscible  in 
water,"  other  oils  (such  as  odourless  oils,  oils  applicable 
for  varnishes,  and  for  vehicles  for  paints),  lubricants,  soaps, 
ami  fin-Is,  the  thickening  or  consolidating  substance,  used 
with  the  petroleum,  being  generftllj  Borne  salt  of  the  resin- 
acids ;  tin- various  products  ami  their  manufactures  being 
I  he  subject  at'  I.'!  claims. 

The  soluble  or  miscible  oils  may  be  manufactured  by 
melting  50  II).  of  rosin  in  loo  lb.  of  petroleum,  and  to  the 
still    Lot    mixture,   gradually    adding    about     1  ',     pints    of    a 

saturated  solution   of  ,-.,  ia  ;   .luring   the  addition, 

active  Btirring  taking  place.  After  cooling,  the  clear  oil  is 
decanted,  and   to   it   is  added   gradually  and  with  active 

stirriiifr,    1—5  pints  of   the    soda    solution'.      The    mixture   is 

allowed  to  settle,  and  the  clear  oil  decanted  off.  The 
" black  gummy  residue,"  left  at  the  first  decantation,  and 
anj  precipitate  or  residue,  left  at  the  Becond,  may  be 
employed  in  the  manufacture  of  common  soap,  &c.  To 
increase  tin  viscosity  of  tin-  oil,  the  foregoing  proce  -and 
addition  of  soda  may  be  repeated  yel  a  third  time. 
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Alternative  modifications  of  this  pi  teesa  are  proposed: 
thus  to  the  solution  of  resin  in   petroleum,  the   strongest 
liquor  ammonia  may  be  added,  until  the  mixture  becomes  I 
solid,  and  then,  to  tin-,  mixture,  upon  liquefaction  by  heat, 
caustic  soda  (or  other  alkali)  may  be  added.     Again,  the 

1 1-  >  and  petroleum  |  100  ptu.  |,  maj  be  fused  with 

:m  alkaline  carl  7.,  soda  crystals  20  pts.)  and  an 

iilkiiline  borate    ( '..</..  borax,    10  11).),  while   with  active 
Btirring,  10  lb.  of  water  are  also  added  during  the  heating. 

Inodorous  oils  are  produced  from  any  of  the  foregoing 
Boluble  or  niiscible  oils,  though  preferably  from  the 
ammonia  and  the  borax  preparations  aforesaid,  by  adding 
thereto  an  equal  bulk  of  water,  and  boiling  the  resulting 
emulsion.  Upon  settling,  the  pale  yellow  petroleum  sepa- 
rates, and,  after  agitation  with  caustic  soda,  ammonia, 
silicate  of  soda,  or  with  caustic  lime,  is  "  in  au  almost 
colourless  and  odourless  condition."  Ammonia  produces 
the  best  results.  Every  trace  of  petroleum  odour  may 
he  removed  from  the  original  mixtures  by  the  addition  of 
1 — •_'  per  cent,  of  naphthaline,  turpentine,  or  the  like. 

Soaps.—  To  20  lb.  of  rosin,  dissolved  in  120  lb.  of 
petroleum,  1  pint  of  the  caustic  soda  solution  is  added, 
with  active  stirring  during  heating.  The  clear  oil,  so 
formed,  is  decanted,  and  reheated  with  30  lb.,  more  or  less, 
of  "  ordinary  fat  soap ;"  about  4  quarts  more  of  the  caustic 
solution,  according  to  the  character  of  the  petroleums,  are 
added,  and  ebullition  continued,  until,  upon  dissolving  some 
of  the  mixture  in  distilled  water,  no  appreciable  quantity  of 
free  oil  globules  are  seen.  Towards  the  end  of  the  saponi- 
fication, water  (up  to  25  per  cent,  of  the  whole)  is  gradually 
added,  and  the  boiling  and  stirring  continued  for  one  hour  or 
more;  the  addition  of  more  water,  if  necessary,  cooling  and 
separation  of  the  lye,  concludes  the  manufacture.  Alter- 
natively, fat  may  be  mixed  in,  and  saponified  during  the 
foregoing  manufacture;  or,  it  may  entirely  replace  the  fat 
soaj),  as  an  ingredient,  corresponding  additional  alkali  being 
then  employed. 

Jelly-like  and  grease-like  substances. — These  are  obtained, 
by  treating  the  foregoing  soap  ("  or  equivalent  mixture  ") 
with  a  soluble  salt  of  an  alkaline  earth,  e.g.,  with  a  very 
strong  solution  of  calcium  chloride,  energetically  mixing 
and  kneading  the  mass,  washing  it  with  water,  and  then 
heating  it,  when  the  remaining  excess  of  water  separates 
upon  cooling.  Softer  consistency,  in  the  final  product,  is 
obtained  by  working  with  soaps  with  a  minimum  of  alkali, 
while,  by  combining  more  cr.ustic  alkali  with  the  soap, 
more  alkaline  earth  salt  is  decomposed,  and  harder  greases 
are  obtained.  Alternative  modes  of  manufacture  of  these 
substances,  many  of  which  may  be  used  as  lubricants,  are 
described. 

Substances  applicable  for  varnish  or  as  vehicles  for 
paint.  —  These  are  made  from  the  before-mentioned 
"  soluble  oils,"  those  containing  excess  of  rosin  being  pre- 
ferred. To  such  oil  is  added  a  siccative  agent,  such  as  dry 
powdered  zinc  sulphate,  with  agitation  and  heating,  the 
mixture  heing  afterwards  settled.  The  decanted  liquid 
may  be  used  for  varnish. 

By  mixing  the  "  soluble  oil"  with  oils,  such  as  linseed 
oil,  cotton-seed  oil,  or  castor  oil,  and  then  "  neutralising  the 
alkali  "  of  the  "  soluble  oil  "  with  a  siccative,  such  as  zinc 
sulphate,  more  "  elastic  products,"  particularly  suitable  for 
paint  vehicles,  are  obtained. 

Fuels. — Eosin  or  equivalent  material  is  dissolved  in 
petroleum,  and  to  the  solution  is  added  a  mixture  of  an 
alkali  with  an  alkaline  silicate.  This  mixture  is  then 
treated  with  calcium  chloride  or  other  soluble  alkaline  earth 
salt.  The  greasy  or  solid  product  is  applied  as  a  fuel,  as  is 
also  a  similar  solid  product  obtained  by  mixing  with  petro- 
leum a  rosin  soap  and  some  calcium  sulphate.  It  is 
proposed  to  harden  the  product  by  the  fuither  admixture  of 
carbonaceous  matters. — E.  R.  B. 


Improvements  in  the  Manufactun  of  Soap.     8.  Bosenblam 
and  F.  L.  Bartelt,  Bristol.     Eng.  Pat.  14,946,  August    1, 

1894. 

Tin  m  consist  in  the  addition  to  finished  soap  in  a  melted 
condition  of  about  one-half  per  cent,  of  a  solution  con- 
taining  2  to  •'(  lb.  of  an  alkaline  peroxide  in  28  lb.  of  water. 
The  product  is  said  to  have  the  advantage  of  floating  in. 
water,  and  to  possess  disinfecting  properties. — J.  J.  K. 


Improvements  in  and  connected  with  Oil  Purifiers. 
I).  II.  McClelland  and  H.  D.  Jackson,  New  York,  U.S.A. 
ling.  I'at.  21.0SU,  December  11,  18!»1. 

Tins  invention  relates  to  that  class  of  oil-purifiers  where, 
the  oil  is  passed  through  water  (or  other  purifying  liquid) 
heated  or  otherwise,  any  dirt  or  precipitate  being  separated 
by  standing,  if  heavier  than  water,  or  by  filtration  if  lighter. 
The  objects  of  the  present  improvements  are,  firstly,  to 
retard  the  impure  oil  in  its  passage  through  the  purifying 
liquid  so  that  matters  already  separated  into  the  water  may 
not  be  stirred  up  and  again  enter  the  oil ;  and,  secondly, 
to  obstruct  the  passage  of  any  impurities  lighter  than 
water,  as  the  oil  rises  through  the  water.  There  is  also 
described  a  clearing-out  device  which  may  be  operated 
without  emptying  the  purifier. 
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The  figure  depicts  a  vertical  section  of  a  purifier 
embodying  the  inventions.  In  the  purifier,  1,  a  layer  of 
oil,  11,  is  shown  (by  a  difference  in  the  shading),  super- 
natant to  the  water,  2.  The  impure  oil  is  placed  in  the 
reservoir,  5,  and  passes  through  6  (a  strainer  to  obstruct 
any  coarse  dirt),  by  the  tube  4,  into  the  bell,  3. 

When  the  bell  is  full  of  oil,  all  water  or  purifying  liquid 
having  been  displaced,  and  any  air  having  escaped  by 
apertures  in  4,  situate  near  20,  the  entrance  of  any  further 
oil  causes  some  of  that  already  therein  to  escape  at  the  rim 
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of  the  bell,  and  this  oil  rises  through  the  water  to  join 
tbat  lying  upon  the  water. 

In  its  upward  passage,  the  oil  passes  through  a  very 
fine  screen  or  sieve,  12,  where  it  parts  with  any  particles 
which  did  not  separate  from  it  by  gravitation,  when  it  was  in 
the  bell.  These  latter,  the  heavier  particles,  collect  in  the 
conical  bottom,  8,  of  1,  and  are  drawn  off  from  time  to 
time.  To  facilitate  the  separation  of  sediments  from  it, 
the  oil,  when  in  the  bell,  may  be  warmed  by  steam,  which 
may  be  delivered  from  15,  through  the  coil  18. 

The  clearing-out  device  consists  of  an  annular  pipe  14. 
carrying  downwardly  -  directed  nozzles,  through  which 
steam  can  be  passed  from  15,  stirring  up  the  sediment  and 
causing  it  to  be  washed  down  the  waste-pipe. — E.  R.  15. 


Improvements  in  Apparatus  for  Separating  Fluids  front 
So/ids.  E.  J.  O'Brien,  Little  Rock,  Arkansas,  U.S.A. 
Eng.  Pat.  2540,  February  5,  1895. 

Tins  invention  is  intended  to  be  mainly  applied  to  the 
extraction  of  oils  from  seeds  by  pressure.  Its  chief 
distinguishing  features  are  the  combination  of  a  rotating 
platform  carrying  a  series  or  presses — the  materials  in 
which  are  exposed  to  a  continuous  pressure  from  a  central 
hydraulic  accumulator — with  a  charging  apparatus  capable 
of  being  raised  or  lowered  in  such  a  manner  that  the 
several  divisions  of  each  press  can  be  consecutively  filled 
with  material. — C.  S. 

Process  of  Extracting  Fat  from  Wool  and  other  Fibrous 
Materials.  ¥_..  Fahrig,  Baltimore,  Md.,  U.S.A.  Eng. 
Pat.  3615,  February  19,  1895. 

This  consists  in  the  use  of  volatile  hydrocarbons  for  the 
purpose  of  extracting  fat  from  fibrous  materials.  The 
material  is  first  pressed  into  bales,  which  are  then  placed 
in  a  closec1  vessel,  and  the  air  exhausted.  The  hydrocarbon 
i<  then  forced  alternately  in  opposite  directions  through 
the  material.  After  the  fat  has  been  extracted  by  the 
solvent,  steam  is  admitted  to  expel  all  traces  of  the  hydro- 
carbon. When  the  solvent  contains  about  25  per  cent, 
of  fat,  it  is  filtered  to  remove  foreign  suspended  matters, 
and  the  hydrocarbon  is  then  recovered  by  distillation  for 
u>e  over  again,  leaving  a  pure  fat  or  grease  in  the  still. 

—J.  J.  K. 


XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 
PATENTS. 

An  Improved  Process  for  Manufacturing  a  Plastic  Sub- 
stance. A.  Hitter  von  Pischof,  Vienna.  Eng.  Pat. 
5H4,  March  15,  1894. 

iv  j.arts  by  weight  of  oil  (preferably  linseed  oil)  are 
tted  in  a  boiler  until  bubble-  rise  to  the  surface  ;  so  parts 
of  Vienna  white  arc  then  gradually  added  with  constant 
ring,  and  lastly,  5  parts  of  zinc  white  and  2  of  water- 
Zinc  white  may  be   substituted  for  all  or  part  of  the 
Vienna   white,  but    is   usually   too   expensive.     The   watcr- 
I  i    hardening  which,  in  its  absence,  wonld 

•roy  tb.-  plasticity  within  three  weeks.     ,\  farther  addi- 
ct  0*5    [.art    of  (.'iiu    in    concentrated    solution,   with 
0'2    part    of    minium,   and    I -5    to    2   parts   of  asbestos,   is 

pnunended.    On  digestion  ot«  a  slow  fire,  the  resulting 
pen      •  oft  and  plastic,  but  the  heating  mast 

carefully,  for,  if  it  \„-  overdone,  the  materia]  will 
len.    A   steam-heated,  closed  (bat   not  necessarily 

■  'I.       If    th<-    mixture  1„-    too  vi-cid, 

paraffin  or  linseed  oil,  or  glycerin,  may   be  added,    The 
composition   is  prop  a  substitute  for   gypsum,  for 

making  plastic  moulds.— W,  '<.   \|. 


Improvements    in    the    Manufacture   of    White  Lead.     K. 
.Matthews,  London.     Eng.  Pat.  7129,  April  10,  1894. 

LEAD  oxide  is  mixed  with  water,  and  afterwards  with 
acetic  acid  and  glycerol,  as  specified  in  Eng.  Pat.  20,891  of 
1892.  (This  Journal,  1893,  12,  986.)  The  proportions 
now  preferred  are  14  lb.  of  acetic  acid  (sp.  gr.  1*038) 
and  14  lb.  of  glycerol  (sp.  gr.  1*24)  to  104  lb.  of  water 
and  50  lb.  of  lead  oxide.  After  an  hour's  agitation,  the 
mixture  is  transferred  to  a  tank,  in  which  it  is  allowed  to 
deposit  any  suspended  matter,  and  the  clear  solution  of 
basic  lead  acetate  is  run  off  into  a  separate  tank  and  pre- 
cipitated by  carbon  dioxide.  If  the  residue  from  the  first 
settling-tank  contains  lead  oxide,  it  is  returned  to  the 
agitator.  'When  the  lead  carbonate  is  completely  pre- 
cipitated, it  is  allowed  to  subside,  and  the  clear  liquid, 
which  contains  acetic  acid  and  glycerol,  is  now-  available 
for  the  treatment  of  another  batch  of  lead  oxide  in  the 
agitators.  The  precipitated  carbonate  is  filter-pressed, 
washed  well,  first  with  water,  then  with  weak  ammonium 
carbonate,  to  neutralise  the  last  traces  of  free  acid,  and 
then  again  with  water,  to  remove  alkaline  salts.  After  a 
second  filtration  the  pigment  is  dried  in  the  usual  way. 

— W.  G.  M. 


Improved  Quick-Drying  Anti folding  Paint.     J.  McLintock, 
Glasgow.     Eng.  Pat.  16,381,  August  28,  1894. 

The  following  paint  is  to  be  applied  cold  : — 40  per  cent,  of 
zinc  oxide,  12  of  linseed  oil,  28  of  tallow,  and  20  per  cent,  of 
thinnings,  which  latter  consist  of  60  per  cent,  of  shale 
naphtha,  benzoline,  or  the  like,  30  of  "  gum  dawar,"  and 
10  per  cent,  of  rosin. — W.  G.  M. 


An  Improved  Paint,  specially  applicable  as  a  Substitute  for 
White  Lead,  Zinc  White,  and  the  Like,  and  Process  of 
Manufacturing  the  Same.  R.  Alberti,  Magdeburg, 
Germany.     Eng.  Pat.  2636,  February  6,  1895. 

Ground  zinc  sulphate  is  thoroughly  mixed  with  an 
equivalent  quantity  of  calcium  or  barium  carbonate  or  of 
calcium  oxide,  and  heated  for  several  hours,  until  the 
resulting  zinc  carbonate  and  alkaline  earth  sulphates  have 
been  for  the  most  part  broken  up.  The  mixture  is  greatly 
aided  by  the  initial  liquefaction  of  the  mass  in  its  water  of 
crystallisation ;  and  the  decomposition  of  the  mixed 
sulphates  and  carbonates,  into  oxides  and  gaseous  com- 
pounds, occurs  at  a  lower  temperature  than  would  be 
required  to  dissociate  either  ingredient  singly.  After  cooling, 
the  soft  mass  may  be  readily  ground  to  a  high  degree  of 
fineness.  The  zinc-lime  or  zinc-baryta  so  made,  possesses 
a  good  body,  while  the  paint  made  from  it  dries  well,  ou 
account  of  the  small  quantity  of  zinc  sulphate  which  is  left 
undecomposed  in  the  oxide.  With  pure  materials,  a  white 
or  yellowish-white  paint  results,  less  pure  ingredients  giving 
a  rapidly-drying  material,  especially  suitable  as  a  ground 
or  floor  paint. — \V.  G.  M. 


(5.)— RESINS,  VARNISHES. 
PATENTS. 

Improvements  in  <>r  Relating  to  Plating  or  Covering 
Articles  with  Metal.  S.  F.  Pichler,  Buda  Pesth,  late  of 
London.     Eng.  Pat.  9261,  May  10,  1894. 

'I'm.  object  i"  be  covered  is  dipped  momentarily  into 
collodion  (or  analogous  compound),  thinned  to  the  right 
Strength    (about     I    per   cent,   collodion),    with    alcohol   and 

ether,  and  containing  finely-powdered  aluminium,  or  other 

metal,     suspended     in     it.      Hollies    may     thus    be    BCCUrelj 

rettes  provided  with  a  water-proof  mouth 
piece.  The  mixture  is  best  made  by  pouring  an  ounce  ol 
the  collodion  upon  a  drachm  of  tine  aluminium  bronze 
powder.  --VV.  (i.  II. 
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Manufacture  of  d  C.  1    Crosi     nd   B  J. 

I:,    an,  London.     I  og.  Pat.  9676,  M'iy  17.  188*. 

lxobe,  in  anj   oflts  dehydrated  forms,ia  mixed 

,1  solution  of  cine  acetate  in  the  propor- 
■r.,in  one  to  two  equivalents  of  rinc  acetate  to  one 
at  of  cellulose,  which  mixture   is   dehydrated   by 
beating  to  110  C.  and  then  forms  an  intermediate  product 
in  the  manufacture  of  cellulose  acetate.     Tin- intermediate 
-  ftnelj  powdered  and  carefully  mixed  hy  successive 
:tyl  chloride  in  the  proportion  of  two  eqniva- 
,  tyl  chloride  to  one  of  tlie  zinc   acetate  contained 
in  tli.    intermediate  product.      During  the    addition  of  the 
:•  .  tyl  chloride,  the  mixture  is  kept  stirred   and  its  tempera- 
is    prevented    from   rising   above  30'  C.     On  the  com- 
pb  non  of  the  reaction,  the  product  is  washed  with  water  to 
ve  the  zinc  salts  and  then  pressed  and  dried.     To  free 
it     from     cellulose,    it   is    treated   with   chloroform,    which 
dissolves   the   cellulose   acetate.     This   solution  is  filtered 
;,  evaporation  leaves  the  cellulose   acetate   in   trans- 
]  in  nt  ti  1  in--  or  sheets. 

[t  is  claimed  that  it  may  be  used  as  a   substitute  for 
collodion  in  many  of  its  applications. — J.  G.  W. 


XIV.-TANNIM,  LEATHER,  GLUE,  AND 
SIZE. 

Acid   Leather.      Balland   and   Maljean.      Comptes   rend. 
1894,  119,  913—915. 

JL' Administration  dc  la  Guerre  rejects  all  leather  which 
contains  sulphuric  acid,  on  the  ground  that  the  acid 
eventually  corrodes  the  socks  and  rusts  the  accoutrements. 
As  i>  well  known,  the  addition  of  sulphuric  acid  to  the 
tanning  liquor  plumps  the  skins  and  hastens  the  tanning. 
Hides  which  are  ready  for  the  tan  liquors,  contain  about 
72  per  cent,  of  water,  and  if  they  be  immersed  in  water 
acidified  with  sulphuric  acid  they  will  absorb  a  further 
quantity  of  water.  When  the  acid  amounts  to  1  in  500  or 
1  in  1,000  of  water,  the  hides  may  absorb  as  much  as  100 
per  cent,  of  water ;  but  this  will  fall  to  50  per  cent,  when 
the  brth  contains  as  much  as  1  of  acid  in  100  of  water. 
Generally,  the  maximum  absorption  of  water  occurs  in 
three  days,  and  when  this  point  is  reached,  the  hide  will 
have  attained  its  maximum  plumpness,  and  have  absorbed 
its  maximum  of  sulphuric  acid.  The  amount  of  acid 
absorbed  appears  to  be  independent  of  the  strength  of 
the  liquor  and  varies  but  little  ;  100  of  green  hide  will 
absorb  1-3J— 1-64  grms.,  whilst  100  of  dried  hide  will 
absorb  3  ■  64 — 5  ■  85  grms.  of  sulphuric  acid. 

Hides  plumped  with  sulphuric  acid  lose  the  greater  part 
of  this  during  tannage,  but  always  retain  some,  and  the 
leather  made  from  them  only  parts  with  a  portion  of  its 
acid  to  water  or  absolute  alcohol.  The  ash  of  leather  not 
plumped  by  sulphuric  acid,  when  obtained  by  direct 
calcination,  contains  sulphur,  calculated  as  H;SO.„  to  the 
extent  of  0-037 — 0-066  per  cent,  of  the  dry  leather; 
leather  plumped  by  acid  does  not  generally  yield  an  ash 
richer  in  sulphur  than  a  leather  not  so  plumped,  when 
calcined  directly.  Occasionally,  when  a  sulphide  has  been 
used  as  a  depilatory,  the  sulphur  may  amount  to  0-233  per 
cent,  of  ILSi ".)_,  on  the  dried  leather. 

When  the  leather  is  incinerated  with  potassium  carbonate, 
it  will  yield  0-098 — 0' 172  per  cent,  of  sulphur  calculated 


An      lutprovid     Mat,  rial     for     Lacquering     Surfaces. 

1 1  Marcus,  London.  Eng.  Pat.  1372,  January  21,  1895. 
A  LacqTTEB  for  leather,  paper,  wood,  fabrics,  or  metals, 
which  shall  he  more  pliant  and  less  liable  to  crack  than  the 
ordinary  material,  is  made  by  mixing  70  parts  of  the  sap  of 
the  Rhus  Vernicifera  (Japanese  lac)  with  a  solution  of 
10  parts  of  shellac  in  14  parts  of  spirits  of  camphor  or 
methylated  spirit. — W.  G.  JUL 


as  H«S04,  if  it  has  not  been  plumped  with  acid,  and  0- 196 
— 0*550  per  cent,  if  it  has  been  so  plumped'  the  hide 
after  it  has  been  unhaired  only  yields  0-071  per  cent, 
when  calcined  with  potassium  carbonate,  and  0-047  per 
cent,  when  incinerated  by  itself. 

To  estimate  the  amount  of  sulphuric  acid  in  leather, 
10  grms.  of  the  finely-divided  sample  are  moistened  in  a 
crucible  with  a  1  per  cent,  solution  of  potassium  carbonate, 
dried  and  incinerated.  The  ash  is  extracted  with  a  slight 
excess  of  dilute  nitric  acid,  the  solution  is  filtered,  and  the 
filtrate  is  precipitated  whilst  hot  with  barium  chloride,  the 
liarium  sulphate  being  weighed  as  usual.  A  second  portion 
of  10  grms.  is  dried  to  ascertain  the  percentage  of  moisture 
in  the  sample,  and  is  then  directly  incinerated  and  treated 
as  described  above  ;  the  weight  of  barium  sulphate  obtained 
in  this  determination  is  subtracted  from  that  first  obtained, 
and  the  difference  is  calculated  into  sulphuric  acid  and 
reported  as  a  percentage  on  the  dried  leather. — A.  G.  B. 


PATENTS. 


Improvements  in  the  Treatment  of  Raw  Hide,  and  the 
Subsequent  Use  and  Application  of  the  same.  E.  T.  Day 
and  T.  W.  Matthews,  Forest  Gate,  Essex.  Eng.  Pat. 
10,151,  May  25,  1894. 

The  hide,  after  unhairing,  is  to  be  immersed  in  w  eak  acid 
of  suitable  character  and  strength,  for  about  the  space  of 
one  day  ;  it  is  then  washed  and  treated  with  an  aqueous 
solution  of  "  muriate  of  ammonia."  By  this  means  it  is 
rendered  plastic,  and  may  be  cut,  moulded,  or  pressed  into 
any  desired  shape  for  utensils  of  various  kinds,  which  shape 
will  be  retained  after  drying. — \V.  G.  M. 


A  Aew  and  Improved  Method  and  Apparatus  for  Testing 
the  Adhesiveness  of  Glue  and  such  like.  G.  Seligmann, 
Berlin.     Eng.  Pat.  615,  January  10,  1895. 

See  under  XXIII. ,  page  524. 


XV.-MANURES,  Etc. 

The  Grand  Connetable  Phosphate.   A.  Andouard.   Comptes 
rend.  1894,119,  1011. 

The  island  of  Grand  Connetable  is  27  miles  east  of  Cayenne, 
and  possesses  an  important  deposit  of  aluminium  phosphate. 
The  mineral  is  amorphous,  light,  very  porous,  and  of  a 
yellowish-red  or  brick-red  shade ;  it  has  the  following  com- 
position : 

Per  Cent. 

Phosphoric  acid 39-10 

Silicic  acid l-70 

Carbonic  acid Trace 

Sulphuric  acid 0*06 

Chlorine Trace 

Alumina 25-59 

Ferric  oxide 8"03 

Lime 1*40 

Magnesia Trace 

Water  lost  at  105° 21 '24 

Water  lost  at  a  red  heat 2'50 

N.  't  determined (C3S 

100-00 

The  phosphate  is  insoluble  in  cold  water  ;  it  is,  however, 
very  soluble  in  acids  and  in  ammonium  citrate,  being 
superior  in  this  latter  respect  to  any  natural  calcium  phos- 
phate ;  it  will  probably  be  profitably-  applied  directly  in 
agriculture.     (See  this  Journal,  1S95,  374.) — A.  G.  B. 
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Agricultural  Value  of  Aluminium  Phosphates.     A.  Guiltier. 
Comptes  rend.  1895, 120,  356—859. 

A  PBOPOH  of  the  recent  note  by  Andouard  (this  Journal, 
L895,  374),  the  author  states  that  experiments  on  a  large 
scale  have  shown  that  the  aluminium  phosphate  which  lie 
discovered  in  the  (irotte  de  Minerve  (this  Journal,  1893, 
849),  has  a  greater  manorial  value  for  an  equal  content  of 
phosphoric  acid,  than  the  phosphates  of  lime  have,  which  are 
usually  employed,  and  even  than  superphosphate  itself  has,  if 
the  yield  over  three  years  be  the  basis  of  comparison.  As  a 
fact,  all  mineral  phosphates  of  alumina  which  are  of  animal 
origin,  and  are  more  or  less  amorphous,  may  be  said  to  be 
comparatively  easily  assimilable  ;  but  those  which  are  of 
aqueous  origin,  such  as  crystalline  double  calcium  and 
aluminium  phosphates,  and  crystallised  aluminium  phosphate 
itself,  are  less  assimilable  than  Canadian  apatite. — A.  G.  B. 


Determination  of  Potash  in  Manures.     \V.  E.  Garrigues. 
J.  Amer.  Chem.  Soc.  1895,  17,  47. 

See  under  XXIIT.,  page  511. 


Estimation   of  Ferric     Oxide   and   Alumina    in    Mineral 
Phosphates.     W.  Hess.     Zeits.  angew.  Chem.  1894,  701. 

See  under  XXIII.,  page  511. 


PATENTS. 


Improvements  in  the  Manufacture  of  Phosphatic  Slags  of  a 
high  Percentage  of  Soluble  Phosphate  with  or  without 
Magnesia  or  Potash.  E.  Dietz,  Rotterdam.  Eng.  Pat. 
4988,  March  9,  1894. 

Instead  of  lime  or  magnesia  alone,  in  the  basic  process  for 
steel  manufacture,  natural  or  artificial  phosphates  are  used 
together  with  free  lime  in  sufficient  quantity  to  extract  the 
phosphorus  from  the  crude  iron.  The  operation  is  con- 
ducted in  the  usual  basic  converter  or  the  Siemens-Martin 
furnace,  the  slag  being  run  off  and  the  process  repeated  two 
and  sometimes  three  times.  The  result  is  said  to  be  a  slag 
containing  a  high  percentage  of  soluble  phosphate.  This 
may  be  melted  with  felspar,  magnesia,  and  more  phosphate 
if  a  rich  fertiliser  containing  poiash  and  magnesia  is 
required. — A.  W. 


Impn,  in   the    Preparation    of   Manure,    and     in 

Appliances  for  effecting  the  Same.     II.  I  Icncke,  Darm- 
stadt, Germany.    Eng.  i'at.  5911,  March  21,  1894. 

ExcbetJl,  solid  and  liquid,  are  mixed  with  about  1  per  cent, 
of"  a  strong  solution  of  oxide  of  iron,  sulphate  or  peroxide 
of  iron,  sulphate  of  alumina,  or  chemicals  of  a  similar 
nature,"  of  the  strength  of  about  20c  I!.  The  fluid  mixture 
is  pumped  through  a  series  of  closed  vessels,  each  of 
which  is  furnished  with  an  agitator,  so  as  thoroughly  to 
mix  the  materials.  The  object  is  to  d.  odotise  ihe  excreta, 
and  at  the  same  time  to  fix  the  ammonia.  The  material  is 
finally  dried,  rind  used  as  manure. —  L.  A. 


XYI.-SUGAR,  STARCH.  GUM,  Etc. 

of  Sulphurou  Acid  ( II XaSO  >  in  the  Manufacture 
of  Glucose  Syrup  and  Grape  Sugar.  II.  1..  Horton.  .1. 
Amer.  Chem.  Soc.  1895, 17,  281  —286. 

'Iiu     author  reports  hi  me    in    the   u-e  of    -odium 

bisulphite  of  88°— 40    B 

InPn  erving  Colour  if  Glucost  Syrups.     All  bate! 

50  baj  ii,  to  which   )  gallon    ol    bisulphite  and    H  fluid 

muriatic  acid  had  been  added,  after  one  month 

had     I  U    and    brilliancy,   af'lci     three    months    were 

■  dly  brown,  and  after  sis  months  were  dirtj  brown; 


whilst  other  batches  to  which  twice  the  above  proportions 
of  bisulphite  and  acid  were  added,  showed  good  colour  and 
brilliancy  after  one  month,  good  colour  but  want  of 
brilliancy  after  three,  and  only  a  light  straw  colour  after 
si\  months.  The  bisulphite,  which  may  be  added  partly 
to  the  89°  B.  liquor  in  the  vacuum  pan  and  partly  to  the 
finished  product  in  the  cooler,  or  all  to  the  latter,  has 
therefore  a  distinctly  beneficial  effect. 

Giving  Brilliancy  to  Candy. — By  raising  a  mixture  of 
8  oz.  of  45°  B.  glucose  with  1|  oz.  of  cane  sugar  and  150  c.c. 
of  water  and  five  drops  of  olive  oil,  to  a  temperature  of 
308°  F.,  pouring  the  mass  upon  an  oiled  marble  slab, 
cutting  it  in  half  as  soon  as  possible,  and  moulding  one 
half  into  a  slab  6  in.  x  3  in.  x  1  in.,  which  is  wrapped  in 
oiled  paper  ;  and  by  rolling  over  1  jL-in.  strips  from  the  other 
half  into  coils,  without  manipulation,  the  colour  and 
brilliancy  of  a  candy  may  be  judged.  By  using  this  candy 
test,  and  comparing  glucose  with  standard  samples,  it  was 
found  that  the  use  of  bisulphite  always  gave  additional 
brilliancy  and  colour.  Bisulphite  is  generally  credited  with 
imparting  stickiness  to  candy,  but  detailed  experiments 
show  that  samples,  prepared  simultaneously  with  and  with- 
out it,  behaved  similarly  under  all  conditions.  Again,  it 
is  popularly  supposed  that  glucose  which  has  had  more 
than  3  galls,  of  bisulphite  per  batch  cannot  be  used  for 
candy-making,  but  in  reality  those  which  received  8  galls, 
gave  the  best  results. 

Influence  of  Bisulphite  on  Boiling  Point  of  Candy. — 
The  addition  of  bisulphite  allows  a  good  candy  to  be  boiled 
at  a  higher  temperature  than  is  otherwise  possible ;  a  batch 
with  2  galls,  of  bisulphite  gave  a  candy  with  good  colour 
when  boiled  at  308°  F.,  but  very  bad  colour  at  330° ;  with 
6  galls,  the  colour  was  very  good  at  308°,  and  with  12  galls, 
it  was  good  even  at  330°.  In  making  hydrated  grape  sugar 
containing  red  substance,  70;  water,  20;  ash,  0*5;  and 
nitrogenous  bodies,  &c.,  9-5  per  cent.,  sulphur  dioxide  from 
burning  sulphur  may  with  advantage  be  pumped  into  the 
liquor  from  the  second  filtration.  It  is  said  (without 
reason)  that  an  acidity  of  over  0-034  grm.  HC1  in 
100  grms.  is  not  allowable  (and  this  is  equivalent  to  that 
of  the  action  of  2  lb.  of  burned  sulphur  upon  an  amount 
of  liquor  representing  24,000  lb.  of  finished  product)  ;  but 
experience  shows  that  this  is  a  mistake.  Careful  observa- 
tions demonstrate  that  by  adding  bisulphite  to  grape  sugar 
solutions,  crystallisation  is  distinctly  accelerated. — W.  G.  M. 


Treatment   of  Juice  with   Baryta   and    Sulphurous   Acid. 
Dupont.     Bull.  Ass.  Chim.  1895, 12,  566. 

The  author  considers  that  Beaudet's  objections  are  partly 
irrelevant  and  partly  misunderstood ;  he  believes  that 
failure  of  the  operation,  more  especially  from  the  presence 
of  barium  sulphite  in  solution,  chiefly  arises  from  insufficient 
alkalinity  of  the  juice,  and  from  an  increased  or  decreased 
amount  of  saturation. — J.  L.  15. 


Karats  Ttefining  Value.    Holarek.   Bohm.  Zeits.  Zuckerind 
1895,  19, 333. 

Tin  author  states  that  the  most  recent  investigations  of 
Kan/  (tliis  Journal,  1891,  1210)  do  not  serve  to  remove 
the  errors  which  he  has  pointed  out,  in  the  glycerin  method 
of  the  latter.  In  his  opinion,  Kare/.'s  method  has  no 
practical  value,  for  if  the  composition  of  the  raw  sugar 
and  of  the  final  molasses,  AS  well  as  the  amount  of  loss, 
be  known,  then  the  approximate  yield  ma\  be  calculated 
without  the  aid  of  this  method,  and  nearly  the  same 
numbers  obtained.      .) .  L.  1J. 


Purity  of  certain  Sugar  Products  recovered  from  Molasses. 

Deltour.     BulL  Ass.  Belg.  Chim.  1895,  8,  LI 
The  value  of  recovered  products  and  of  their  application  is 
usually   based  on  their  purity-quotient,   and   this  is    best 
determined  from  the  Clergel   value.      The  author  has  now 
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found  t tmt  :it  times,  and  in  some  cases,  the  apparent  purity- 
quotient  (direct  polarisation  •:  degrees  Brix)  approaches 
the  Clerget  ralue,  calculated  on  the  drj  *mbstance,inore 
closely  than  the  corrected  apparent  puritj  quotient  (inver- 
iion  polarisation  -:■  degrees  Brii  I.  I"  other  cases  this  dees 
not  occur,  so  that  the  question  is  in  urgent  need  of  further 
investigation.— J.  L.  B. 


Levulose.    Bulz.     Bohm.  Zeits.  Zuckerind.  1895,19,816. 

Tin-    pure  preparation  bad  the  composition  (CgHjgOg)^  + 

II  < ) :  it  «as  e  impletely  soluble  in  absolute  alcohol,  and  was 
quite  free  from  ash.  On  Btauding  for  Borne  day-  in  r<i<u>'< 
over  sulphuric  acid,  it  became  anhydrous.  The  relation 
between  the  levulose  (./■)  and  the  reduced  copper  (y)  it 
was  found  could  be  expressed  by  the  formula  : — 
II  =  1-03  +  1*9674*  -  0*001054a*s, 
when  25  c.c.  of  a  copper  sulphate  solution  (containing 
69*278  grms  in  the  litre),  25  c.c.  of  a  solution  of  346  grms. 
of  Bochelle  salt  and  250  grms.  of  sodium  hydrate  in  the 
litre, — were  mixed,  the  resulting  50  c.c.  diluted  with  50  c.c. 
of  water,  and  heated  to  boiling,  and  then  boiled  for  1 5  minutes 
with  25  c.c.  of  the  levulose  solution,  of  a  convenient  degree 
of  concentration. 

The  following  table  shows  some  of  the  values  obtained 
for  anhydrous  levulose  : — 


y  (mgs.) 


x  (mgs.) 


0 

9-67 

0 

14*82 

0 

19*W 

0 

25*21 

CO 

.""■  t.-. 

TO 

35T1 

80 

41-02 

00 

40-35 

10© 

51T2- 

110 

57"11 

120 

62*54 

130 

C8-01 

C40 

73*51 

150 

79-05 

SJ-62 

L7Q 

90-23 

180 

95-S7 

190 

101-55 

200 

107*28 

?to 

113 -0i 

2-20 

lls^l 

y  dugs.) 


.(•  (nigs.) 


230 

210 

250 

26(1 

270 

2S0 

290 

300 

310 

320 

330 

310 

S50 

309 

37& 

380 

39  I 

400 

410 

420 

430 


124*69 

130-57 

13i;-51 

142*49 

14S-51 

154*48 

1G0- 69 

166-80 

173-07 

179*33 

185-66 

192-03 

198-46 

201-94 

211-19 

21S-09 

221-75 

231*48 

238-28 

245*13 

252*05 


—  J.  L.  B. 


Hydrochloric  Acids  on    Sucrose. 
McPherson.    .1.  Amer.  (hem.  Soc. 


Glucose  Nitrobenzhydrazide.     Her/.feld.     Zeits.  f.  Rubenz. 
Ind.  1S95,  45,  H5. 

When  equal  parts  of  glucose  and  uitrobenzoylhydraziue  are 
boiled  for  an  hour  with  96  per  cent,  alcohol,  the  compound 
Ci3H17N308  separates.  It  forms  white  crystalline  needles, 
which'  are  slightly  soluble  in  cold  water  and  alcohol,  more 
easily  in  methyl  alcohol,  and  readily  in  hot  water,  whereby 
it  is  partially  decomposed  into  its  constituents,  and  the 
original  la?vo-rotation  becomes  dextro.  On  boiling  the 
compound  with  benzaldehyde,  quantitative  decomposition  is 
effected.  Glucose  also  forms  compounds  with  semi- 
carbazide  and  the  hvdrazide  of  erucic  acid. — J.  L.  B. 


Action  of  Acetic   and 

II.  ,\.  "Weber  and   \V. 

1895,  17,  320— 327. 

Tin.  authors  seek  to  find  the  truth  concerning  this  action, 
in     face    of     the     very    divergent    statements    by    vario. 
authorities.     Jungfleisch  and  (Jrimbert  (this  Journal,  1889, 
8,  895)  claim  that    acetic   acid   completely   inverts  BUCTO 
at  100',  ;uid  that  it  is  without  effect    on   the    levulose  of  tint 
invert    sugar;  whilst  hydrochloric   acid  acts  in   some  way 
upon  the  latter,  increasing  its   rotatory   power.     Maumer/e- 
Btates,    however,   that    the   proportions   of    levulose   and 
dextrose   in    acid-inverted    sugar  arc  not  equal ;   and  09t 
(this  Journal,   1891,  858)    asserts  that  acetic  acid  fails  to 
produce  complete  inversion,  whilst  it  acts  perceptibly  upon 
invert  sugar.     Boss  found  inversion  to  be  incomplete  even 
with   10  per  cent,  of  glacial  acetic  acid,  acting  upon  the 
sugar  for  45  minutes,  at  the  temperature  of  boiling  water. 
Experiments   were   made   with  the   object   of    discovering 
whether  hydrochloric  acid    used    in  inversion,  affected  in 
any  way  by  its  presence,  the   reading  of  the  invert    sugar 
thus  prepared.     500  c.c.  of  a  normal  solution  of  sucrose 
(polarising  at    99 -8)    were   placed  io    100-c.c.  flasks,  andJ 
subjected  to  inversion  by  heating  gradually  for  10  minutes 
up  to  68°  C,   after  the  addition  of  ^th  the  volume    of 
concentrated    hydrochloric    acid    (sp.    gr.    1*19).      These 
solutions  were  all  poured  into  a  large  flask  and  thoroughly 
mixed,  so  as  to  obtain  a  perfectly  uniform  solution.  Five  sets 
of  experiments  were  tried ;  in  the  first,  55  c.c.  of  the  inverted, 
solution  were  made  up  with  pure  water  to  110  c.c;  in  the 
second,  5  c.c.  of  extra  acid  were  mixed  with  the  diluting 
water;  in   the   others,    10,    15,  and   20  c.c.  of  extra  acid 
respectively  were  similarly  introduced.     The  mean  polari- 
meter    readings    were    as    follows: —    —  33-0,     —  33*9, 
_  34*65,  —  35-0,  and  —  36-4  respectively,  for  the  various 
series,  beginning   with  the  least  acid  ;  showing  that  each 
additional  5  c.c.  of  acid  produced  a  mean  increase  in  rota- 
tion of  0-85.     Next,  another  500  c.c.  of  invert  solution  was 
prepared  as  above  ;  three  series  of  experiments  were  made  : 
in    the    first,   the    55    c.c.    were    diluted  as  before ;  in  the 
second,  the  free  acid  was  exactly  neutralised  with  3-3  grms. 
of  normal  sodium  carbonate ;  and  in  the  third,  an  addition 
of  3  •  3  grms.  of  carbonate   was  made  in   excess  of  this,  the- 
mean    polarimeter    numbers    for    the    three    series   being 

—  33*1,  —33*75,  and  —36-17.  Hence,  whilst  mere 
neutralisation  caused  an  increased  rotation  of  0-65,  the 
further  addition  of  free  alkaline  carbonate  gave  an  addi- 
tional increase  of  2*42.  But  in  neutralisation,  3-65  grms. 
of  sodium  chloride  are  formed,  and  experiments  similar  to 
the  last  show  that  this  amount  of  pure  XaCl  gives  an 
increased  rotation  of  2*0  beyond  that  of  the  original 
solution.  Since,  then,  the  sodium  chloride  in  the  un- 
neutralised  solution  alters  the  reading  by  2  ■  0,  whilst  in  the 
neutralised  liquid  the  alteration  of  reading  is  only  0-6,  the 
difference  (or  1*4)  may  be  attributed  to  the  action  of 
the  acid  present.  This  is  higher  than  the  result  obtained  in 
the  first  series,  but  is  probably  mere  correct.  Hence  the 
rotatory  power  of  the  invert  sugar,  when  hydrochloric  acid 
is  used,  is  probably  1*4  in  excess  of  the  correct  reading, 
under  the  conditions  of  these  experiments. 

A  parallel  series  of  experiments  with  acetic  acid  showed- 
that  this  acid  exerts  an  opposite  influence.  Whereas  the 
original  solution  (inverted  by  acetic  acid)  gave  a  reading  of 

—  31-1  (against  —  33 -1  for  hydrochloric  acid),  the  same 
solution,  with  10  c.c.  of  extra  acid,  gave  a  decreased  reading 
of  —  30-85,  or  a  difference  of  0-25  for  10  c.c.  Neutralisa- 
tion with  3-05  grms.  of  sodium  carbonate  gave  a  rotation  of 

—  32-6  (increase  of  1*5),  and  with  a  further  addition  of 
3-05  grms.  of  the  carbonate  —  34-8  (or  a  further  increase 
of  2-2).  But  4-  72  grms.  of  pure  sodium  acetate  added  to 
the  original  solution  gave  a  reading  of  —  32-4  (increase  of 
1-3).  Hence  the  difference  between  1-3  and  1*5,  or  0*2, 
represents  the  action  of  the  acetic  acid.  So  that  the 
apparent  rotatory  power  of  the  invert  sugar,  produced  by 
acetic  acid,  is  probably  0  ■  2   lower  than  the  correct  reading. 

|  Determinations  by  Fehling's  solution  show,  however,  that 
inversion  is  as  complete  when  acetic  acid  is  used  as  it  is  with 

'  hydrochloric  acid,  the  numbers  given  by  the  two  inverted 
solutions  being  identical. — W.  G.  M. 
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Sugar-  Acetates. 


C.  Tanrct.     Comptes  rend.  189.">,  120, 
194—195. 


Whun  forming  the  acetates  of  the  sugars  by  the  action  on 
them  of  acetic  acid  in  the  presence  of  sodium  acetate  or  of 
zinc  chloride,  the  results  were  as  follows  :  — 

1.  The  stable  carbohydrates,  like  the  inosites,  can  be 
■etherified  either  with  acetate  of  soda  or  chloride  of  zinc. 

2.  The  saccharoses  and  poly-saccharoses  (cane  sugar, 
raffinose,  inulin,  &c.)  are  transformed  into  the  acetates  with 
acetate  of  soda,  but  when  zinc  chloride  (even  in  very  small 
quantity)  is  used,  the  ethers  of  the  glucoses  produced  by 
(hydration  are  formed.  The  molecular  weights  of  the  ace- 
tate, as  determined  cryoscopically,  agreed  with  theory. 

3.  With  the  glucoses  the  reaction  is  more  complex. 
From  dextrose,  with  zinc  chloride,  three  pentacetates  were 
obtained  :—  a  (m.p.  130°  C,  and  [a]D=  +  4°);  P  (m.p. 
.'82°  C.,  and  [o]n  =  +  59°);  and  y  (m.p.  111°  C,  and 
jj>]D  =   +  10r75°).— L.  T.  T. 


Method  of  Control  of  Lime  Sludge  from  the  Defecation  of 
Beet  Juice.  Levy.  Sucr.  indig.  1893,  45,  263,  and 
Chem.  Zeit.  Rep.  19,  90. 

The  author  refers  to  the  importance  of  this  method  of 
control,  and  commends  its  operation  and  carrying  out  by 
the  decomposition  with  magnesium  sulphate  in  a  20  per 
•cent,  solution. — J.  L.  B. 


Determination  of  Cane  Sugar  in  the  Presence  of  Com- 
mercial Glucose.  H.  A.  Weber  and  W.  McPherson. 
Si.  Amer.  Chem.  Soc.  1895,  17,  312. 

See  under  XXIII.,  page  515. 


Volumetric  Determination  of  Sugars  by  an  Ammoniacal 
Cvpric  Solution.  Zdenek  Peske.  Proc.  Chem.  Soc.  1895 
[150],  43. 

See  under  XXIII.,  page  524. 


frocess  for  Purifying  Alcohols,  Sugars,  and  other  Organic 
Matters.  K.  Maumene.  Comptes  rend.  1894,  119, 
1014. 

See  under  XVII.,  page  499. 


Itapid  Estimation  of  Starch.     P.  L.  Hibbard.     J.  Amer. 
Chem.  Soc.  1895,17,  64. 

See  under  XXIII.,  page  515. 


XVII. -BREWING.  WINES,  SPIRITS,  Etc. 

Colouring  Matter  in  the  California  Bed  Wines.    W.  P. 
slow.    J.  Amer.  (  hem.  Soc.  17,  21:;— 2 18. 

Tin    paper   contain!    a    record    Of  the  reactions  given  by  a 

nnmbei    '.f   Californiao  red  irinei  with   rarious   reagents, 
which  for  eonrenieiMC  were  divided  into  three  classes.    The 
ati  in  claet  1  were  \  —Lead  a»  ■  lonate 

and  bicarbonate,  ammonia,  ammonium  inlpbide,  alum  and 
1  i  am  carbonate,  alms  tmd  lead  acetate,  borax,  copper 

■nlphate,  and  tartar  emetic.    1  nta  give  a  red, 

bine,  or  violet  colour  with  winei  containing  I  olour- 

fag  matter*,  and  a  green  or  greyish-green  coloration  when 


the  wines  are  pure.  In  most  of  the  samples  examined,  the 
latter  tints  were  obtained.  Class  2  comprises  certain 
metallic  oxides,  such  as  mercuric  oxide,  manganese  dioxide, 
and  lead  peroxide,  which  decolorised  most  of  the  samples 
under  investigation.  Sodium  peroxide  does  not  entirely 
destroy  the  colour  of  Californian  wines,  even  when  acidified 
and  used  in  much  "larger  quantity  than  that  usually  cm- 
ployed.  In  class  3  small  rectangular  pieces  of  chalk  are 
used  having  one  face  carefully  smoothed.  After  soaking 
for  two  hours  in  a  10  per  cent,  solution  of  egg-albumen 
they  are  dried  at  45°  C.  and  divided  into  five  pieces,  one 
of  which  is  untreated,  and  each  of  the  other  four  is  soaked 
for  40  minutes  in  a  1  per  cent,  solution  of  tartar  emetic, 
lead  acetate,  copper  acetate,  and  zinc  acetate,  and  dried  at 
50°  C.  Three  drops  of  each  wine  are  dropped  on  to  the 
five  blocks,  dried  at  100°  C.  for  one  hour,  or  at  the  tempera- 
ture of  the  laboratory  for  24  hours,  and  the  colour  noted. 
The  colours  obtained  were  brown,  greyish-brown,  and  slate, 
no  violet,  blue,  or  green  being  produced  in  any  case.  The 
author  concludes  that  the  colouring  matter  of  Californian 
wines  appears  to  be  much  more  uniform  than  that  of 
European  wines.  The  colours  produced  frequently  differ 
from  those  said  to  be  obtained  with  French  wines,  but  nons 
of  the  reagents  gave  reactions  said  to  be  characteristic  of 
wines  coloured  with  vegetable  pigments. — T.  A.  L. 


Process  for  Purifying  Alcohols,  Sugars,  and  other  Organic 
Matters.  E.  Maumene.  Comptes  rend.  1894,  119, 
1014—1016. 

The  author  finds  that  potassium  permanganate  will 
completely  remove  the  bad  taste  from  impure  alcohol,  by 
oxidation  ;  in  this  way  the  alcohol  can  be  rapidly  purified, 
for  the  deposited  oxides  of  manganese  are  easily  separated 
by  filtration,  and  any  trace  of  acid  produced  by  the  oxida- 
tion can  be  neutralised  with  chalk.  Both  white  and  red 
wines  can  be  similarly  treated  without  loss  of  colour  or 
bouquet.  Should  any  manganese  be  left  by  accident  in  the 
liquor  it  would  be  quite  innocuous. 

Sugar  solution  is  also  capable  of  purification  by  potassium 
permanganate,  and  the  application  of  this  oxidant  for 
rendering  water  fit  to  drink  is  likely  to  be  of  military 
service. — A.  G.  B. 


Composition  and  Analysis  of  Brandies.     X.  llocques. 
Comptes  rend.  1895,  120,  372. 

See  under  XXIII.,  page  514. 


The  Hydrolysis  of  Maltose    by  Yeast.     G.  Harris  Morris. 
Proc.  Chem.  Soc.  1895  [150],  4(5. 

Having  in  view  the  important  nature  of  the  subject,  and 
the  bearing  it  has  upon  the  determination  of  cane  sugar  in 
the  presence  of  maltose  by  inversion  with  yeast,  the  author 
has  repeated  Fischer's  experiments  (this  Journal,  1895, 
:!77).  lie  has  obtained  results  confirming  Fischer's  state- 
ments as  to  the  action  of  air-dried  yeast  and  its  extract, 
and  also  of  ruptured  moist  yeast,  but  was  quite  unable  to 
obtain  any  evidence  of  hydrolysis  when  moist  and  well- 
drained  yeast  was  employed,  although  both  pure  cultures 
of  Frohberg  yeast  and  ordinary  London  brewery  yeast  were 
used. 

In  order  to  obtain  some  explanation  of  the  remarkable 
difference  in  the  behaviour  of  well-drained  but  moist  yeast, 
and  of  air-dried  yeast,  a  quantity  of  the  former  was  digested 
with  chloroform  water  for  20  hours,  in  order  to  kill  the 
cells,  and  then  air-dried;  any  decomposition  during  drying, 

due  to  vital  changes,  was  thus  prevented.  The  dried  yeast 
thus  obtained  possessed  the  same  power  as  that  dried  in 
the  ordinary  way,  and  the  yeast  liquor,  obtained  as  described 

in    the    paper    of    <  ('Sullivan    ami    Tompson    on     invertase 

(this  Journal,  1890,  816  and  1049),  which  is  manifestly  a 
product   of  the   decomposition  of    the  yeast,  and    which 

possesses    the    power    Of    inverting    cane    sugar    to    a    most 

marked  extent,  appears  to  be  without  action  on  maltose. 

Thai   the    action  Of  dry   yeast   is    not  due    to    the   cells   being 

raptured  during  powdering  was  shown  by  the  fact  that  the 
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horny  masa  remaining   when  yeas!    is  dried  on  n  porous  til<-, 
was  just  .1-  active  when   used   iu  thai  form  a>  when  finely 
powdered  befon  addition  t<>  the  maltose  solution. 
The  ili->   yeasl   K:i~  also  the  power  of  liquefying  starch 

and  ol    | lucing  dextrose  from  a  starch- conversion 

which  all   the   soluble  portions  have  been  removed  by 
ted  treatment  n  ith  80  j"  i  cent,  alcohol. 
I  I  .  authoi    is  making   further  experiments  to  ascertain 
the  cause  of  the  hydrolysing  action  of  dry  yeast. 


PATENTS. 

///</  roved  Mian*  or  Method  of  Treating  Barley  and  other 
Grain  for  its  Conversion  to  Mull  for  Brewing,  Distilling, 
or  other  Purpose,  and  in  ili<-  Construction  of  Apparatus 
connected  therewith.  V.  W.  M.  Karsten,  Wood  Green. 
From  E.  Kasten,  Mannheim,  Germany.  Eng.  Pat.  8212, 
April  25,  1894. 

The  grain  is  steeped  in  a  series  of  six  vats,  which  are 
filled  at  successive  intervals  of  12  hours,  so  as  to  secure  a 
constant  supply  of  steeped  grain  to  the  germinating  cham- 
bers, each  of  which  has  two  floors  provided  with  perforations 
or  openwork.  Moist  air,  obtained  by  passing  air  through  a 
tower,  down  which  descends  a  finel;  -divided  spray  of  water, 
passes  into  the  top  of  the  germinating  chamber  through  the 
layer  of  grain,  and  out  through  the  perforated  floor,  into  a 
general  outlet,  carrying  with  it  the  carbonic  gas  produced 
during  germination.  At  the  edge  of  each  floor  is  a 
travelling  elevator  which  carries  the  germinating  grain  on 
to  the  next  floor,  thus  taking  the  place  of  turning  by  hand. 
Iu  case  the  grain  should  require  to  be  moistened  to  a 
greater  extent  than  the  moist  air  will  effect,  a  series  of 
spray-producers  are  fixed  to  the  inlets  of  the  air-supply  in 
the  roofs  of  the  germinating  chambers.  The  withering 
chamber  is  constructed  much  after  the  same  style  as  the 
germinating  chamber,  the  warm  air  for  drying  being 
obtained  from  the  kilns.  The  current  of  air  during  germi- 
nation and  withering  is  produced  bv  exhausting  from 
beneath  the  floors.— J.  G.  W. 


An  Improved  Method  and  Apparatus  for  Saturating 
Liquids  ivith  Gases,  and  fur  Bottling  Liquids  so 
Saturated.  J.  F.  Beins,  Rotterdam.  Eng.  Pat.  10,.">23, 
May  30,  1894. 

See  under  I.,  page  469. 


An  Improved  Process  and  Apparatus  for  rendering 
Soluble  the  Albuminoids  in  Mash  and  Wort.  L.  Pro- 
chazka,  Turnau,  Bohemia.     Eng.  Pat.  14,918,  August  3, 

1894. 

This  process  causists  in  blowing  a  hot  air  current,  at  a 
temperature  not  lower  than  125°  C,  in  a  finely-divided 
state,  through  the  mash  and  wort,  whereby  it  is  claimed 
that  the  albuminoids  are  changed  into  soluble  compounds, 
amides  and  peptones.  For  the  production  of  this  current 
of  hot  air,  the  patentee  has  devised  the  following  apparatus  : 
— A  blowing  engine  of  known  capacit}-,  delivers  air  into  a 
main  furnished  with  a  meter,  then  passing  into  a  ribbed 
heater  or  gilled  pipe  inserted  within  the  flues  of  the  copper, 
from  which  it  is  conducted  into  the  copper  or  mash  tun,  a 
finely  perforated  distribution-pipe  within  which,  serves  to 
bring  the  air  in  intimate  contact  with  the  mash  or  wort. 
In  order  to  regulate  the  pressure  and  temperature  of  the 
air-supply,  a  small  pipe  is  led  out  of  the  air-supply  main 
just  before  the  meter.  This  pipe  is  furnished  with  a  cock, 
the  opening  of  which  allows  air  to  escape  into  the  open,  and 
so  reduces  the  quantity  passing  into  the  brewing  vessels, 
the  temperature  of  which  smaller  quantity  is.  as  a  conse- 
quence, increased. — J.  G.  W. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(21.)— CHEMISTRY  OF  FOODS. 

Estimation  qf  Iron  and  Alumina  in  Phosphate  Baking 
Powders.  K.  P.  McKlroy.  .1.  Ainer.  (.'hem.  Soc.  1895, 
17,  260. 

See  under  XXIII.,  page  510. 


PATENTS. 


An  Improved  Method  of  and  Device  for  Sterilising' 
Victuals,  Beverages,  Remedies,  and  the  like.  .J.  Pas— 
freund,  Ilildesheim,  Germany.  Eng.  Pat.  5301,  March  14, 
1894. 

Tuk  invention  consists  of  a  method  for  sterilising  food,  &c, 
by  means  of  a  current  of  steam  led  through  and  around  the 
substance  contained  in  a  specially-constructed  vessel,  the 
sterilisation  being  complete  when  the  substance  attains  the 
temperature  of  the  fresh  steam.  Of  the  containing  vessel, 
live  modifications  are  given,  their  peculiarity  being  that 
they  have  an  outlet  and  inlet  for  steam  connected  with  the 
lid,  so  that  by  rotation  of  the  lid  one  or  both  openings  may 
be  closed,  and  the  contents,  after  sterilization,  preserved 
from  reinfection. 

The  apparatus  is  arranged  to  admit  of  portions  of  the 
contents  being  withdrawn  without  reinfecting  the  remainder, 
and  it  includes  a  suitable  apparatus  for  producing  the 
necessary  supply  of  steam. —  L.  de  K. 


Improvements  in  the  Production  of  a  Peptonised  Alcoholic- 
Beverage.  A.  Bernstein,  Berlin,  Germany.  Eng.  Pat. 
10,105,  May  24,  1894. 

Milk  is  first  sterilised  and  peptouised  as  directed  in  Eng. 
Pat.  10,106,  May  24.  1S94  (this  volume,  p.  56). 

The  product  thus  obtained,  called  galacton,  can  now  be 
used  for  making  an  alcoholic  beverage  by  fermenting  it 
with  Ducleux  or  Weigmann's  yeast.  As  the  fermented 
product  is,  however,  very  poor  in  alcohol,  it  may  be  made 
more  powerful  by  adding  sugar  or  malt,  which  will  also 
undergo  fermentation. 

The  inventor's  claim  is  the  production  of  a  nourishing 
alcoholic  beverage. — L.  de  K. 


The  Preparation  of  a  New  Product  from  Blood.  O.  Finsen, 
Thorshavn,  Faroe  Islands.  Eng.  Pat.  24,735,  December  19, 
1894. 

Fresh  blood  of  oxen  or  other  animals  is  defibrinated  by 
whipping,  and  then  mixed  with  six  times  its  bulk  of  water, 
to  which  is  added  citric  acid,  5  grms.  for  every  litre  of 
blood.  The  mixture  is  then  heated  to  90°,  and  so  kept  for 
a  quarter  of  an  hour.  The  coagulated  albumin  is  strained, 
and  very  carefully  washed  with  water.  After  removing  the 
superfluous  moisture,  the  remaining  mass  is  dried  at  45°  in 
vacuo,  when  it  constitutes  a  brittle  chocolate-coloured 
substance,  which  must  then  be  reduced,  to  a  very  fine 
powder. 

The  inventor  claims  that  this  preparation,  designated 
luemo-albumin,  possesses  valuable  nutritious  properties, 
and  has  no  objectionable  taste. — L.  de  K. 


Manufacture  of  a  New  or  Improved  Milk  Product.  J. 
Wetter,  London.  Communicated  by  L.  Hentzschell, 
Altenburg,  Germany.     Eng.  Pat.  146,  January  2,  1895. 

Fresh  and  thick  cream  is  brought  into  a  frothy  condition 
by  suitable  appliances,  and  the  froth  is  then  placed  upon 
inclined  plates  which  are  of  rectangular  shape,  and  have  a 
flange  or  rim  about  an  inch  high.     Each  plate  has  in  its 
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corner,  an  outlet  or  drainage  opening.  A  hot  current  of  dry 
air  is  passed  over  the  froth,  which  eauses  it  to  become  a  drj 
and  kneadish  mixture,  whilst  the  inclosed  liquid  drains  off. 
The  new  product  is  not  unlike  butter,  hut  it  contains  all  the 
other  valuable  constituents  of  the  cream,  and  smells  and 
tastes  more  like  milk.  It  has  a  sp.  gr.  of  1*013,  and  does 
not  readily  melt. — L.  de  K. 


Improvements  in  and  relating  to  the  Preservation  of  Fruit, 
Fish,  Game,  and  the  like.  A.  Beveridge,  Glasgow. 
Eug.  Pat.  3325,  February  15,  1895. 

Fruit  is  first  kept  under  shade  in  a  cool,  dry  place  for  a 
few  days,  so  as  slightly  to  dry  the  outer  skin.  It  is  then 
immersed  for  a  few  minutes  in  melted  paraffin  ;  or  it  may 
be  sprayed  with  a  hot  blast  of  paraffin  wax  until  the  surface 
is  sufficiently  coated.  Fish,  game,  and  the  like  may  be 
treated  in  the  same  manner.  The  inventor  states  that  the 
articles  thus  preserved  may  be  shipped  as  ordinary  cargo 
for  long  distances. — L.  de  K. 


A  Sterilising  and  Preserving  Apparatus  for  Milk  and 
other  Liquids.  F.  Zweibohmer,  Itecklinghausen, 
Germany.     Eng.  Pat.  3767,  February  21,  1895. 

The  apparatus  consists  of  a  vessel  having  at  its  bottom  end 
a  suitable  cock  or  valve,  and  at  its  top  an  annular  trough, 
the  interior  side  of  which  is  higher  than  the  exterior  one. 
Into  this  trough,  which  is  filled  with  dilute  glycerin,  enters 
the  rim  of  a  cover  so  as  to  leave  it  about  half  uncovered. 
The  rim  is  perforated  to  admit  the  air  when  the  milk  is  being 
drawn  off,  the  air  being  deprived  of  germs  and  microbes  by 
its  passage  through  the  glycerin.  The  milk  is  sterilised  by 
placing  the  vessel  containing  it  for  45  minutes  inside  a 
larger  vessel  containing  boiling  water. 

When  treating  liquids  which  are  liable  to  form  a  deposit, 
aDd  which  require  stirring  before  drawing  off,  a  disc -like 
agitator  may  be  used.  It  can  be  combined  with  the  cover 
by  means  of  a  rod  and  a  handle.  To  stir  the  deposits  the 
agitator  may  be  turned  bodily  with  the  cover,  or  a  stuffing 
box  may  be  formed  so  that  the  knob  can  be  turned  without 
moving  the  cover. — L.  de  K. 


(#.)— SAXITAPvY   CHEMISTRY. 

The  Products  formed  by  the  Action  of  Ozone  on  Ammonia. 
L.  Ilosvay  von  Nagy-Ilosva.     Per.  1894,  27,  :^0°- 

In  1874  Carius  studied  the  action  of  ozone  on  dilute 
ammonia  solutions.  He  found  that  ammonium  nitrate  and 
nitrite  and  hydrogen  peroxide  are  formed,  and  suggested 
that  the  presence  of  these  bodies  in  the  air  might  be  due  to 
the  action  of  ozone  on  atmospheric  ammonia. 

The  author  has  repeated  the  experiments  of  Carius,  and 
lias  found  that  ozone  acts  very  slowly  on  ammonia,  even 
when  the  latter  is  present  in  excess.  Xo  HjOj  is  formed  in 
any  case.  The  action  takes  place  much  more  quickly  with 
-nong  than  with  dilute  ammonia.  Winn  ozonised  oxygen 
it  passed  through  <)•  06  per  cent,  ammonia,  the  nitrite  re- 
action is  at  first  well  developed ;  later,  when  the  solution  is 
scarcely  alkaline,  there  is  much  nitric  and  very  little  nitrous 
acid  present, 

20  per  cent,  ammonia  solution  absorbs  ozone  very  quickly. 
Dry  ozone  does  not  net  on  dry  ammoniacal  gas  at  the 
ordinary  temperature.  Jt  seems  thug  improbable  that  the 
nitrates  and  nitrites  found  in  the  atmosphere  are  due  to 
the  action  of  ozone  on  ammonia,  and  the  hydrogen  peroxide 
has  certainly  no  connection  with  the  ozone  in  the  air. 

— T.  B. 


•y  Urns  of  Smoke  Prevention.     Henry  J.  Williams.    Tech. 
Quarterly,  7,  1*94,  122—132. 

Ai  n  it  discussing  the  eaOM   ol'   intokl  ,  and  pointing  out   the 
ii  the  ordinary  methods  of  hand-firing  boilers, 


the    author    lays    down  the   following   conditions    which   a 
wholly  successful  smoke-preventing  device  must  fulfil  : — 

1.  Efficiency. — The  development  of  a  high  temperature, 
combined  with  oxidising  action,  so  as  to  insure  combustion 
of  the  separated  carbon  ;  regularity  of  action  under  varying 
conditions, such  as  charging  fresh  coal, cleaning  fires,  inatten- 
tion of  firemen,  &c. ;  non-liability  to  get  out  of  order  under 
ordinary  conditions  of  use  ;  little  or  no  increase  in  cost  of 
working. 

2.  Capacity. —  Efficient  action,  net  only  under  ordinary 
conditions,  but  when  forced  in  order  to  meet  extraordinary 
demauds. 

3.  General  Applicability.—  Heady  adjustability  to  all 
forms  of  boilers  and  boiler  settings  ;  moderate  first  cost  ; 
repairs  few,  easily  made,  and  at  small  cost ;  applicability 
where  space  is  limited ;  no  injury  to  be  caused  to  boilers  or 
accessories. 

Amongst  the  numerous  devices  which  have  been  proposed 
for  the  purpose,  not  one  is  capable,  in  its  present  form  and 
mode  of  application,  of  fully  satisfying  all  the  above 
requirements.  Smoke-preventing  devices  generally  reduce 
the  capacity  of  the  boilers.  But  although  the  problem  of 
complete  smoke  prevention  where  raw  fuel  is  used  >till 
remains  unsolved,  much  has  been  done  to  mitigate  the  smoke 
evil,  the  more  important  systems  being  as  follows  : — 

1.  Steam  Jets. — Where  the  temperature  is  high,  and 
firing  carefully  performed,  these  yield  fairly  good  results  ; 
but  with  careless  firing,  and  especially  where  the  tempera- 
ture is  lowered  by  throwing  on  too  much  coal  at  once,  com- 
bustion is  retarded  rather  than  promoted  by  the  jets. 
Ordinary  firemen  scarcely  ever  regulate  the  jets  to  meet 
varying  requirements  of  steam,  and  there  is  apt  to  be  damage 
done  by  blowpipe  action  on  the  boiler  shell. 

2.  Firebrick  Arches  and  Checker-Work. — With  careful 
firing,  both  these  appliances  may  be  made  to  yield  good 
results,  but  only  to  a  limited  extent,  and  the  necessity  for 
frequent  repairs,  with  their  cost  and  interference  with 
working,  is  a  serious  drawback. 

3.  Hollow  Walls  for  Preheating  Air. — These  generally 
fail  through  lack  of  capacity  and  tendency  to  become 
clogged. 

4.  Co/ting  Arches  or  Chambers. — These  lack  durability, 
owing  to  the  fluxing  action  of  the  ash,  combined  with 
exposure  to  very  high  temperatures. 

5.  Double  Combustion. — These  furnaces,  which  have  two 
fireplaces,  alternately  fed,  the  hot  gases  of  one  passiug  over 
or  through  the  other,  have  the  disadvantage  that  large 
volumes  of  useless  gases  pass  through  the  fires,  and  carry 
away  much  heat. 

6.  Downward-draught  Furnaces. — These  are  more  pro- 
mising. The  air  and  gases  are  made  to  pass  downwards 
through  the  glowing  bed  of  coals,  thereby  becoming  heated, 
and  bringing  about  more  perfect  combustion.  The  grate-bars 
are  generally  hollow  tubes  filled  with  water,  forming  part  of 
the  boiler  system.  In  the  recently-improved  form  of  this 
furnace  there  is  an  under-grate  also  formed  of  a  set  of 
water-tubes,  which  arc  connected  by  elbows  with  upright 
tubes  screwed  directly  into  a  water-leg  under  the  boiler. 
The  hot  gases  are  made  to  pass  between  these  vertical  tubes, 
which  materially  add  to  the  heating  surface,  and  improve 
the  circulation  of  the  water.  This  typo  of  furnace  is  well 
adapted  to  reduce  smoke,  and  can  be  readily  attached  to  a 
variety  of  boilers,  but  it  is  liable  to  defects  of  construction 
which  cause  leakage  at  the  joints  of  the  tubes. 

7.  Automatic  Stokers. — Numerous  mechanical  devices  for 
supplying  coal  continuously  to  the  lire-bed  are  in  use,  and 
among  them  are  to  be  found  many  of  the  most  efficient 
me. k.  reducing  appliances.  But  tiny  have  serious  draw- 
backs. The  coal  must  lie  propei  1\  sized,  and  caking  coals 
r.innot  be  Ued,  since  clinkers  choke  and  impede  the  working 
of    the    firebars,    besides     being    very    difficult    to    remove. 

Another  serious  objection  is,  that  mechanical  stokers  do  not 

respond  quickly  to  increased  demands  made  upon  them. 
Among  the  good  stokers   which   the    author    has   seen,  he 
dally     mentions,     as     one     of     the     most     efficient,    tho 

Standard  smokeless  furnace  of  St.  Louis,  which  combines 
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the  action  of  ft  mechanical  itokerwith  an  arrangement  for 
coking  the  coal  on  a  -"it  oi  coking  plate  before  delirering 
it  on  to  the  step  grate.  This  arrangement  increases  the 
efficiency  of  the  furnace  from  10  to  20  per  cent.,  maintains 
I  smoke  record,  and  u  capable  of  developing  the  full 
boiler  capacity,  hnt  requires  about  half  an  hour  to  do  so. 
Another  -(nUt-r  which  the  author  mentions  is  the  Joins 
under-feed  mechanical  stoker.  The  fresh  coal  i-  fed  from 
belon  by  means  of  a  ram,  and  the  combustible  gases  have 
to  |.;i-s  through  about  20  inches  of  glowing  coal,  whilst  the 
draught  is  mnintained  bj  means  of  a  set  of  tuyere  holes 
placed  Rome  distanc  belovi  the  surf  ace  of  the  glowing  coals, 
the  Bupplj  of  air  from  which  can  be  regulated.  One 
Advantage  of  this  stoker  seems  to  be  that  the  full  steaming- 
|iriw  i  i  of  the  boilers  can  be  quickly  developed. 

In  conclusion,  the  author  shows  that  the  solution  of  the 
smoke  problem  by  burning  gas  instead  of  coal  would  not 
pay.  Coal-gas  and  water-gas  are  out  of  the  question,  owing 
t  >  their  great  cost  ;  but  fuel-gas  has  been  made  from  Illinois 
coal  at  a  cost  oi  only  8  cents  per  1,000  cub.  ft.  Neverthe- 
.  iss,  after  adding  cost  of  distribution,  and  making  several 
other  allowances,  the  conclusion  is  arrived  at  that  the  gas 
equivalent  of  coal  would  probably  cost  in  the  end  more 
nearly  8  or  10  times  as  much  as  the  coal.  We  must  there- 
fore continue  to  bum  coal,  and  by  taking  full  advantage  of 
our  knowledge  up  to  the  present  time,  only  a  moderate 
amount  of  smoke  need  be  produced  in  so  doing. — L.  A. 
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concludes  his  paper  with  a  fuller  notice  of  the  results  of 
investigations  of  the  Massachusetts  State  Board  of  Health, 
quoting    from    papers  by  H.   F.    Mills — "  Purification   of 

Sewage  and  of  Water  by  Filtration,"  and  by  (',.  W. Fuller — 
"  Removal  of  Pathogenic  Bacteria  by  Sand  Filtration."  The 
most  efficient  filter  is  said  to  be  one  made  of  sand  of  even 
grain,  of  about  0*2  mm.  diameter:  through  such  a  filter 
sewage  may  be  run  permanently,  though  intermittently,  at 
the  rate  of  100,000  gallons  per  acre  per  day.  Such  a  filter 
is  said  to  reduce  sewage  to  the  condition  of  a  bright 
drinking  water,  the  organic  matter  of  the  sewage  being 
almost  completely  oxidised,  and  bacterial  life  being  reduced 
to  1   10,000.— C.  F.  C. 


Artificial  Ice.     A.  C.  Christomauos.     Ber.  1894,  27,  3431. 

It  is  well  known  that  ice  prepared  either  naturally  or 
artificially  from  impure  water  is  considerably  purer  than  the 
water  from  which  it  was  obtained,  both  with  regard  to 
micro  organisms  and  to  dissolved  impurities.  In  con- 
sequence of  a  difference  of  opinion  as  to  the  purity  of  some 
•artificial  ice  prepared  in  Athens,  the  author  made  the 
following  experiments  : — 

The  freezing  cells  were  filled  with  water  from  the  Athens 
water  supply,  and  then  frozen  quickly.  The  blocks  of  ice 
consisted  of  a  clear  transparent  outer  layer  and  a  white 
opaque  core.  A  block  was  cut  up  and  yielded  18  kilos,  of 
the  transparent  ice  and  6  kilos,  opaque.  They  were 
analysed  separately,  and  alio  the  original  water,  with  the 
following  results.  (The  numbers  are  rrilligrames  per 
litre.) 


.V  second  experiment,  in  which  spring  water  was  used, 
gave  a  precisely  similar  result,  except  that  some  of  the 
water  in  the  interior  of  the  block  was  left  unfrozen.  This 
water  was  very  much  richer  in  impurities  than  even  the 
opaque  ice. — T.  E. 


Water  Purification.     R.  Heriuz.     J.   Franklin   Inst.  139 

135.  ' 

After  a  careful   general  review  of  the  various  svstems  of 
continuous    purification    of  drinkiDg    water,     the    author 


Process  for  Purifying  Alcohols,  Sugars,  and  other  Organic 
Matters.     E  Maumene.    Comptes   rend.  1894,  119,  1014. 

.See  under XVII., page  499. 


PATENTS. 

Improvements  in  Water  Purifying  and  Softening  Appara- 
tus. G.  G.  Hooper  and  F.  H.  Tyacke,  London.  Eng. 
Pat.  0814,  May  19,  1894. 

Cream  of  lime  contained  in  a  hopper  provided  with  an 
overflow  pipe  and  a  steam  pipe  or  agitator,  is  caused  to 
over6ow  either  by  condensation  of  the  steam  used  for 
agitation,  or  by  admitted  water  if  mechanical  agitation  is 
employed,  into  a  tank  or  vessel  divided  into  compartments 
into  which  clean  water  also  flows.  In  the  first  compartment 
the  water  and  the  cream  of  lime  are  mixed,  and  the  lime- 
water  ;hus  produced,  after  flowing  through  the  other  com- 
partments of  the  vessel  and  depositing  the  surplus  lime, 
overflows  into  a  vertical  tube  where  it  is  mixed  with  the 
hard  water  which  it  is  required  to  soften.  The  vertical 
mixing  tube  contains  an  internal  worm  or  similar 
mechanical  device,  which,  besides  causing  a  thorough 
mingling  of  the  liquids  flowing  down  the  tube,  also  imparts 
to  the  mixture  a  rotary  motion,  which  tends  to  effect  rapid 
settling  of  the  suspended  precipitate  in  the  vessel  into  the 
lower  part  of  which  the  liquid  flows.  The  more  or  less 
clear  softened  water  then  rises  through  a  filter  contained 
in  the  upper  part  of  the  same  vessel  and  is  drawn  off  for 
use.— L.  A. 


An  Apparatus  for  the  Destruction  by  Burning  of  the 
Germs  of  Disease  contained  in  Sewer  Gas.  A.  Hanlon, 
London.     Eng.  Pat.  370,  January  7,  1895. 

The  drawing  represents  a  kind  of  Bunsen  burner  having  a 
second  and  rather  longer  tube  surrounding  the  burner  tube. 
The  sewer  gas  is  led  into  the  annular  space  between  the 
two  tubes,  and  emerges  at  the  top  into  the  flame,  which  is 
enclosed  in  a  cvlindrical  retort. — L.  A. 


Process  of  Making  Sterilised  Filters  and  Filtering 
Surfaces.  O.  W.  Brandenburg  and  F.  H.  Pott,  Berlin. 
Eng.  Pat.  2200,  January  31,  1895. 

Carbon,  sand,  fossil  meal,  asbestos,  or  other  suitable 
material,  in  a  finely-divided  state,  is  made  into  a  sludge  or 
pulp  with  hot  water  and  distributed  over  any  suitable 
filtering  surface  by  the  aid  of  suction  or  pressure.  The 
filtering  surface  is  thus  made  "  more  compact  or  con- 
densed," and  by  means  of  the  hot  water  the  filtering 
material  is  sterilised. — L.  A. 


Process  of  Manufacturing  Carbon  for  Filtering  and 
other  Purposes.  O.  W.  Brandenburg  and  F.  H.  Pott, 
Berlin.     Eng.  Pat.  2203,  January  31,  1895. 

CoAGtLiM  or  gore,  flesh,  or  other  organic  substance,  is 
heated  to  1,270'  F.  in  the  absence  of  air,  preferably  by- 
means  of  superheated  steam,  and  in  the  presence  of  an 
alkali  or  alkaline  earth.  When  the  mass  has  cooled  to 
230°  F.,  it  is  reduced  to  small  fragments  and  treated  with 
strong  sulphuric  acid,  to  complete  the  carbonisation.  It 
is  then  mixed  with  water,  and  the  carbon  is  separated  by 
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decantation  or  filtration  ;  it  may  be  further  purified  by 
boiling  'with  hydrochloric  acid.  After  crushing  to  a  fine 
powder,  the  carbon  is  exceedingly  loose  and  open  in 
texture,  is  pure,  and  especially  adapted  to  the  filtration  of 
water.— W.  G.  M. 


Improvements  in  Apparatus  for  Purifying  Smoke. 
A.  Gerardia  and  M.  Bingelmann,  both  of  Paris.  Eng. 
Tat.  2  187,  February  5,  1895. 

The  purification  is  effected  by  two  distinct  operations, 
(namely,  cooling  the  smoke  as  it  leaves  the  furnace  to 
"below  100°  C,  and  moistening  the  suspended  particles  by 
introducing  a  small  quantity  of  steam. 

The  products  of  combustion  are  caused  to  pass  first 
through  a  cooler  and  then  through  the  precipitating 
chamber.  The  former  may  be  of  any  suitable  form,  whilst 
the  latter  consists  of  a  suitably-shaped  chamber,  in  which 
the  cooled  smoke  has  steam  mixed  with  it,  which  damps 
the  solid  particles  of  soot,  and,  by  increasing  their  weight, 
causes  them  to  descend  into  a  receptacle  at  the  bottom. 

— R.  B.  P. 


An  Improved  Process  and  Means  for  the  Treatment  and 
Utilisation  of  Sewage.  M.  F.  Pureed,  Dublin.  Eng. 
Fat.  3272.  February  14,  1895. 

Pressed  sewage  sludge,  preferably  air-dried,  is  charged 
alteruately  with  fuel,  into  a  closed  furnace,  shaped  like  a 
blast  furnace,  having  a  cup  and  cone  arrangement  at  the 
top,  and  tuyeres  for  air  and  steam-blast  near  the  bottom. 
There  is  a  pipe  at  the  upper  end  of  the  furnace  to  convey 
away  Eteam,  ammonia,  and  hydrocarbons,  which  are 
condensed  into  water  and  oil  in  an  arrangement  something 
like  a  gas-making  plant,  a  gasometer  being  provided  for 
the  collection  of  the  permanent  gas.  The  ashes  left  in  the 
furnace  are  withdrawn  at  intervals  and  used  for  making 
cement. — L.  A. 


(  C.)— -DISINFECTANTS. 

PATENTS. 

Improvements  in  Apparatus  for  Electrolysing  Chloride 
Solutions  employed  for  Disinfecting.  E.  Hermite, 
¥..  J.  Patcrson,  and  C.  F.  Cooper,  London.  Eng.  Pat. 
€497,  March  81,  1894. 

■See  under  XI.,  page  192. 


An  Improved  Disinfectant  or  Antiseptic  Preparation. 
J.  T.  A.  Walker,  Blackburn,  Lancashire.  Eng.  Pat. 
9720,  May  18,  1891. 

Thymol  is  dissolved  in  a  5  to  10  per  cent,  aqueous  solution 
of  glycerin,  in  which  it  is  three  or  more  times  more  soluble 
than  in  pure  water  ;  or  thymol  may  be  liquefied  by  mixing  it 
with  5  or  10  per  cent,  of  pure  glycerol  without  any  water. 
JJoth  these  liquids  are  powerful  germicides.  They  may 
either  be  used  alone,  or  mixed  with  a  solid  base  such  as 
carbonate  or  sulphate  of  lime. —  L.  A. 


A  Method  of  I  'tiliting  certain   By-products  of  Iron  and 

Copper  8ulphldes,  iiihI   othei    Iron   and  Copper  Ores,  for 

tin-  Production  of  Persulphate  of  Iron,  to  tie  used  at  a 
Disinfectant  for  the  Purification  <>j  Sewage,  and  for 
other  Purposes.  <•■  Dalton,  Leeds,  and  T.  li.  Proyis, 
Highbury,  Middlesex.     Rng.  Pat  12,708,  Juno  80,  1894. 

Tirr.   oxides   lift  on  the   roasting  of  iron  and   copper  pyrites 

peroxidised  by  exposure  to  air,  effected    either   by 

frequent,    turning  over    by   tin-     -hovel,   or    by    blowing    air 
through,  and   are  then   mixed  with    Sufficient   sulphuric  acid 

of:  to  form  a  paste.     If  sulphur  dioxide  is  evolved, 

the  mixture  i    effected  by  a  mechanical  stirrer  in  a  close 

ressel,  admitting  of  collection  of  tin-  gas,  which  may  be 

utilised   in   the    manufacture    of    u    sulphite      The    [rot 

bats  formed  in  dried,  either  i,y  beating  the  mixing 

,i   in  ovenn  or  kilns  go   <oii-tructc<|    thai  may 


not  reach  the  charge.  The  persulphate  may  be  fully  dried, 
and  packed  in  casks  for  U9e  in  precipitating  sewage,  &c., 
or  it  may  be  compulsed  before  it  is  fully  dry  into  briquettes, 
which  are  afterwards  further  dried. 

When  it  is  desired  to  obtain  a  superior  quality  of  the 
persulphate,  the  refuse  of  the  roasting  furnaces  may  bo 
washed  or  re-smelted  ;  and  the  persulphate  obtained  from 
the  purified  refuse  may  be  dissolved  in  water  and  crystal- 
lised. If  a  product  suitable  for  medical  application  be 
desired,  arsenic  and  other  impurities  are  dissolved  out  of 
the  oxidised  refuse  by  an  acid,  and  the  persulphate  is  then 
manufactured  from  the  purified  oxides  as  described. — E.  S. 


Manufacture  of  Saponaceous  Products  from  Petroleum. 
C.  Weygang,  West  Willow,  Komsey,  Hants,  and  the 
Petroleum  Products  Syndicate,  Limited,  London.  Eng. 
Pat.  23,995,  December  10,  1894. 

The  various  saponaceous  products  now  described  by  the 
patentee,  are  the  subjects  of  eicdit  claims.  (See  Eng.  Pat. 
3025  of  1894,  page  493.) 

The  following  appear  to  be  the  principal  fresh  points  of 
chemical  interest : — 

1.  A  "ferruginous  oil,"  formed  by  agitating  his 
"  inodorous  oil "  (see  XII.,  page  494)  with  a  solution  of 
sulphate  or  nitrate  of  iron,  settling  and  decanting. 

If  the  manufacture  be  conducted,  not  with  finished 
"  inodorous  oil,"  but  with  this  substance,  just  prior  to  the 
final  addition  to  it  of  alkali  matter,  it  is  stated  that  "  a 
deep  brown  oil,  rich  in  iron,"  may  be  obtained. 

2.  The  use  of  the  patentee's  soap,  and  of  his  "  soluble 
oil,"  as  insecticide  applications  to  plants,  is  suggested. 

3.  In  the  manufacture  of  his  soap,  the  inventor  now 
proposes  an  additional  alternative  method,  which  consists 
in  replacing  the  caustic  soda  first  applied,  by  strong 
liquor  ammonia,  which  is  added  to  the  melt  of  rosin, 
petroleum,  and  fat  soap,  when  nearly  cold,  the  ammonia 
being,  in  a  subsequent  operation,  driven  off  by  evaporation, 
and  further  caustic  soda  added.  In  another  soap  mixture, 
carbonate  of  soda  and  borax  are  added  to  the  melt  o£ 
rosin,  petroleum,  and  fat  soap. —  E.  R.  B. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Sulphite    Liquor    of    Cellulose    Pulp     Mills.      Felix     15. 
Ahrens.     Zeits.  angew.  Chem.  1895,  41 — 44. 

There  are  few  mills  that  experience  more  trouble  through 
their  waste  liquor  than  those  manufacturing  sulphite  wood- 
pulp,  many  having  been  stopped  through  inability  to 
sufficiently  purify  it  to  meet  the  demands  of  the  pollution 
authorities.  For  this  reason,  as  well  as  for  the  purpose  of 
recovering  the  large  amount  of  organic  compounds,  a 
thorough  investigation  of  this  liquor  is  desirable;  and 
although  many  proposals  for  dealing  with  the  liquor  have 
appeared  in  technical  journals  and  patent  specifications,  no 
successful  method  has  as  yet  been  discovered.  The  author, 
in  conjunction  witli  E.  Klingenstein,  had  occasion  to 
examine  this  waste  liquor  at  the  Agricultural  Technological 
Institute  of  the  University  of  lireslau,  the  following  being 
the  results: — Sulphite  waste  liquor  is  a  reddish-brown 
cloudy  liquor,  with  strong  acid  reaction,  a  peculiar  smell, 
andasp.gr.  1*0465  <;:>°]{.at  15-8".  When  evaporated,  a 
tough,  sticky,  gummy  substance  remains  ("  Solid  Matter  "), 
amounting  to  9*4  per  cent.,  of  which  I'll  per  cent,  is  ash 

and  8'2fl  per  cent,  organic  matter.  A  slight  error  occurs  in 
all  the  results  herein  recorded,  which  the  authors  point  out. 
It  IS  dui'  to  the  fact  that  tin-  "  Ash  "  consists  of  sulphate 
and  sulphite    of    lime,  which  in   calcining  is   partly   reduced 

to  calcium  sulphide  and  thei  ce  to  sulphuretted  hydrogen, 

which  burns  oil'  as  SO,.     This  slight  loss  was  thus  credited 

as  "  Organic  Matter." 
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Purifying  the    Liquor   with     Lime,     The    liquor 

trongl)  acid,  containing  a  considerable 
quantity  of  recoverable  sulphurous  acid,  which  may  be 
obtained  as  sulphite  of  lime  by  the  addition  of  sufficient 
lime  to  nearly  neutralise  the  solution.  To  complete  the 
neutralisation,  the  liquor  may  be  run  over  limestone.  The 
precipitate  obtained  bj  the  addition  of  lime,  contains  a 
certain  quantity  of  organic  matter,  varying  according  to  the 
temperature  and  ■  :  lime  added. 

1.   'Results  of  "Experiments. — The  hot   liquor  was  tre 
with  :i  measuri  <1  quantity  of  fresh  milk   of  lime,  boiled  and 
filtered,  the    filtrate    being   then    neutralised   by    carbonic 
acid. 
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By  a  further  addition  of  lime,  the  organic  matter  precipi- 
tated increases,  and  by  longer  boiling  with  lime  the  organic 
compounds  are  again  brought  into  solution,  which  fact 
explains  the  results  marked  *  in  the  above  table. 

II. — Results  of  Experiments. — Measured  quantities  of 
fresh  milk  of  lime  were  added  to  the  liquor  when  cold,  the 
precipitate  filtered  off,  and  the  filtrate  neutralised  with 
carbonic  acid  and  examined,  the  results  being  as  follows  : 
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It  is  seen  that  the  minimum  of  organic  substance  is  left 
in  the  liquor  (3-86  per  cent.)  by  treating  with  8  per  cent, 
of  lime,  a  regular  increase  taking  place  with  an  increase  in 
the  lime  used.  Upon  adding  the  lime,  the  liquor  turns  from 
yellow  to  red  and  brown. 

Treatment  of  the  Liquor  with  Alumina. — A  number  of 
tests  were  made  to  ascertain  the  quantity  of  organic  matter 
that  could  be  mechanically  carried  down  by  means  of 
gelatinous  alumina,  prepared  by  decomposing  aluminate  of 
soda  with  carbonic  acid  gas.  The  liquor  was  treated  with 
known  quantities  of  aluminate  of  soda  and  then  saturated 


with  COa  at  the  ordinary  temperature.  The  following  table 
gives  the  results  of  thi  tests  of  the  liquor  after  treat- 
ment :  — 


No. 

AltO, 

Solid 
Matter. 

Ash, 

Orgs 

Subs'" 

1 

Per  1 

l 

Pei  l 

;r.> 

PerCent. 
2'06 

PerCent. 

7'.Vi 

2 

*  { 

!'-2- 
9*38 

2*18 

2-11 

7-<il 
7-27 

3 

4 

8*53 

2-13 

(i-40 

I 

■    { 

8'2 

8-02 

310 
3*15 

5-l» 

I-S7 

5 

'    { 

lu'84 

10-89 

3*98 
3-87 

7-02 

Dry  Distillation  of  the  Residue. — As  already  pointed 
out,  the  residue  obtained  by  simply  evaporating  the  liquor 
to  dryness  is  a  dark,  gummy,  tough  substance,  whereas  the 
residue  obtained  after  treatment  with  lime  is  a  firm  friable 
material.  The  ash  and  total  sulphur  contained  in  this  were 
estimated.  Ten  litres  of  liquor  were  boiled  with  1:j8  grins. 
of  CaO  and  filtered  ;  the  residue  amounted  to  885  grms.  and 
gave  by  an  analysis  the  following:  22*37  per  cent,  of  ash 
and  6'  15  percent,  of  total  sulphur;  of  the  ash,  14-4  per 
cent,  consisted  of  sulphur,  of  which  13  •  4  per  ceut.  existed 
as  so,  and  .O8'o  per  cent,  as  CaO.  By  the  dry  distillation- 
of  this  residue,  a  considerable  quantity  of  gas  was  evolved^ 
mostly  ILS,  the  formation  of  which  is  probably  due  to  the 
reduction  of  the  sulphites  and  sulphates  by  the  organic 
matter.  The  distillate  is  a  liquid  of  penetrating  odour,  from 
which  sulphur  separates  on  standing,  and  the  residue  con- 
sists of  a  black  pitch.  The  distillate  was  acid,  and  contained 
acetic  acid,  acetone,  mercaptan,  and  an  oil  containing  sulphur, 
with  an  unpleasant  smell.  The  two  latter  are  produced  by 
the  secondary  reaction  between  the  sulphuretted  hydrogen 
and  the  methyl-alcohol  and  a  smaller  number  of  nitrogenous- 
bases.  The  pitch  contained  33 -6  per  cent,  of  ash  and  4  "37 
per  cent,  of  total  sulphur;  the  ash  contained  71 'C  per  cent. 
CaO  and  13*7  per  cent,  sulphur,  of  which  12- 5  per  cent, 
existed  as  S(  )3.  Similar  results  were  obtained  by  the  dry 
distillation  of  the  lime  precipitate. 

By  Osmosis. — The  following  diffusion  tests  were  con- 
ducted in  the  ordinary  way.  In  the  cell  there  were  10 
litres  of  liquor  and  10  litres  of  water.  At  first,  every  hour 
a  test  was  taken,  but  this  was  found  to  be  unnecessary.  The 
surrounding  water  increased  in  colour  and  became  somewhat 
acid,  and  had  no  action  on  polarised  light.  P.  Schubert 
obtained  the  following  results  : — 


Days. 

Solid  Matter. 

Ash. 

Organic  Matter. 

1 

Per  Cent. 
1-95 

Per  Cent. 
0-33 

Per  Cent. 
1-62 

2 

2  -40 

049 

1-97 

3 

2-98 

052 

2-40 

5 

3*95 

0-63 

3'32 

7 

4-10 

0-67 

3-43 

8 

4-3S 

0'70 

3-CS 

10 

4-44 

0-71 

3-71 

The  diffused  liquor  after  10  days  had  a  sp.  gr.  1-020. 

Electrolytic  Experiments. — In  one  of  these  experiments 
a  liquor  was  employed  that  bad  been  treated  with  lime  and 
neutralised  with  C02,  lead  plates  being  the  electrodes.  After 
about  two  hours'  action  of  a  current  from  three  large  Bunsen 
elements,  a  slimy  precipitate  separated,  the  liquor  turning 
a  light  yellow  colour,  and  the  lead  was  dissolved  in  consider- 
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able  quantities.     A  quantitative  test  gave  the  under-men- 
tioned results.     By  electrolysis  a  liquor  was  obtained,  which 
was  treated  cold  with  3  per  cent,  of  lime,  and  by  neutralising 
with  COj  became  somewhat  heated.     It  was  of  a  dark  red 
or  brown  colour,  and   contained   6'9  percent,   of  dry  sub- 
stance, 1*83  percent. ash,  and 4 '86  organic  matter.   The  lead 
plates  hsd   159  cm.  of  acting  surface  and  were    separated 
0-3  cm.  from  each   other.     The  current  was  of  5  amperes. 
The  length  of  time   during  which   the  current   passed  was 
110  minutes.     After   separating  the  lead   by  sulphuretted 
hydrogen  and  calculating  upon  the  original   volume,  there 
were  found  4*42  per  cent,  dry  substance,  1  "07  per  cent,  ash, 
and  .5 '35  percent,  organic  matter.     The  experiment  showed 
without   doubt   a   great    diminution   of  organic    substance. 
Another  trial  was  made  with  a  platinum  electrode,  the  size 
of  the  plates,  strength  of  current,  &c,  being  as  before.     The 
liquor  employed,  which  had  been  treated  with  5   per  cent, 
of  lime  whilst  hot,  and  neutralised  with  CO.,,  contained  7  •  13 
per  cent,  of  dry  substance,  of  which  1*56  per  cent,  was  ash 
and  5-57  organic  compounds.     The  experiment  lasted  120 
minutes.     Only  a  small  precipitate  was  produced,  but  the 
liquor  became  nearly  black.     By  analysis,  6  ■  35  per  cent,  of 
dry  substance  was  obtained,  of  which  1  ■  5  per  cent,  consisted 
of  ash  and  4-85  organic   matter.     The  above  experiments 
clearly  indicate  that  with  lead  electrodes,  the  purifying  effect 
is  partly  due  to  the  lead ;  the  electric  current  also  has  the 
effect  of  reducing  the  organic  mrtter.     It  appeared  desirable 
to  ascertain   the  effect  of  a  stronger  and   a  higher  tension 
current.     By  meats  of  a  dynamo,  a  current  was  employed 
of  70  volts  and  10  amperes  and  of  106  volts  and  19  amperes. 
As  electrodes,  lead  and  zinc  plates  were  used.     The  liquor 
employed  was  treated  with  3  per  cent,  of  lime  whilst    cold, 
filtered   and  neutralised  with  carbonic  acid  gas  and  showed 
by  analysis  4-96  per  cent,  organic   substance.     The   pre- 
cipitate  formed   was   very   small    and   the   liquor    became 
strongly  heated.     The  analysis  in  the  one  ease   showed  6-5 
per  cent,  of  dry  substance,  0- 23   lead,  1-27   ash,  and  5-0 
organic  compound,  and  in  the  other,  6-51  of  dry  substance, 
0.-15   zinc,    1-48  ash,  and  4 '98   organic  compounds.     No 
further    effect   was   produced   by   the   use    of   currents    of 
higher  tension.     It  is  a   well  known  fact  that  in  the  manu- 
facture of  sulphite  wood  pulp,   the  boiling  operation  occa- 
sionally  requires   a  much  longer  time  than  usual,  and   the 
reason    being    unknown,   a    number   of   experiments    were 
conducted  as  follows  : — The  liquor  was  treated  with  3  per 
cent,  of   iime,  and  the  precipitate  was  pressed   and  stirred 
in  water.     Into   the  solution,  sulphurous  acid  gas  was  then 
passed  until  it  smelt  strongly  of  the  latter.     For  several 
hours   it  was   heated  from   125°  to    130°.     In   every  case 
considerable  quantities   of  sulphuric  acid  compounds  were 
obtained,  the  quantities  varying  according  to  the  degree   of 
saturation    with   sulphurous   acid   and   the    heating.     From 
100  gnus,  of  dry  precipitate  the  minimum  increase  of  II2SO, 
I.  and  the  maximum  59  grms. — S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTKACTS. 

Concentration  and  l)>  filiation  of  Hydrogen  Peroxide. 
B.  Wblffenateia.    Ber.  27,  3807 — 8812. 

Hvj.i-.oi.i.v  peroxide,  which  u  fw,  from  alkaline  substances, 

all  tra':<--,  of  compound*  of  the  heavy  metals,  and  solid  mallei 

<*«▼<  i    ption,  is  much  more  stable  than  has  hitherto 

been  1     As  aqueous  (a   per  cent.)   iclntion   of 

hydrogen  peroxide,  which  satisfies  these  condition*, may  be 

rated  on  the  water-bath  at  a  temperature  not  < 
iog  76°  (',.,  until  the  goneen trillion  reaches  aboul  BO  pel 
,  without  gn  al  lot  -  of  bydrogi  n  peroxide  by  decompo 
sition.    A  coaeiderafele  lata,  however,  does  take  plaoi 
it   an   attempt  be  made  to  push  ti, •    .-,,,,,■,  titration  much 
farther  the  loss  rapidly  mereaees.    Thai  is  das,  not  to  the 


decomposition  of  the  hydrogen  peroxide,  but  to  its  evapora- 
tion along  with  the  water.  If  the  concentration  lie  carried 
out  under  a  pressure  of  68  mm.  instead  of  at  atmospheric 
pressure, .'!  per  cent,  hydrogen  peroxide  may  he  concentrated 
to  about  50  per  cent,  hydrogen  peroxide  with  a  loss  of  only 
about  a  quarter  of  a  per  cent.  In  order  to  obtain  a  still 
stronger  solution,  or,  in  fact,  pure  hydrogen  peroxide;,  the 
concentrated  solution  is  extracted  with  ether,  whereby  it  is 
separated  from  any  suspended  alumina,  and  most  of  the 
substances,  e.g.,  phosphoric  acid,  soluble  in  water.  On 
evaporating  the  ethereal  extract  the  author  obtained  the 
following  results  :  — 

a.  73-8  per  cent.  II202  from  48  per  cent.  II202 

b.  73-5  „  „  45 

The  hydrogen  peroxide  obtained  in  this  way  gave,  on 
distilling  in  vacuo  (65  mm.),  two  fractions  boiling  between 
71°— 81°  C.  and  81°— 85°  C.  respectively.  The  first  of 
these  contained  14-4  per  cent,  and  the  second  90 -0  per- 
cent. H.,02.  On  re-distilling  the  latter,  the  fraction  boiling 
between  84°—  85°  C.  contained  99-1  per  cent,  of  pure 
hydrogen  peroxide.  Hydrogen  peroxide  is  a  transparent 
syrupy  liquid  with  an  acid  reaction.  It  evaporates  in  the 
air,  and  does  not  wet  substances  so  readily  as  water.  If 
brought  into  contact  with  the  skin  it  causes  a  prickly  sen- 
sation and  produces  white  spots,  which,  however,  disappear- 
after  a  few  hours. 

Small  quantities  of  pure  hydrogen  peroxide  solution  may 
conveniently  be  obtained  by  distilling  the  3  per  cent,  solu- 
tion in  vacuo,  On  the  large  scale  the  3  per  cent,  commercial 
hydrogen  peroxide  (free  from  the  impurities  already  men- 
tioned) is  evaporated  on  the  water-hath  till  the  concentration 
reaches  20  per  cent.  It  is  then  concentrated  to  50—55  per 
cent,  in  vacuo,  extracted  with  ether,  and  the  ethereal  extract 
distilled  in  vacuo. — J.  S. 


Employment  of  Hie  Critical  Temperature  of  Liquids  to 
Test  their  Purity.  K.  Pictet.  Comptes  rend.  1895, 
120,  43—4.3. 

The  author  finds  that  the  presence  of  traces  of  foreign 
substances  causes  a  far  greater  effect  on  the  critical  point  of 
liquids  than  on  their  boiling  points.  Thus  the  critical 
point  of  chloroform  (258-8°  C.)  is  lowered  3-8°  C.  by  a 
trace  of  alcohol,  raised  6°  C.  by  a  trace  of  ethyl-chloride, 
whilst  the  effect  on  the  boiling-point  is  only  to  lower  it  0- 1° 
—0-2°  C,  or  raise  it  0-6°.  The  effect  does  not  seem  to 
follow  a  general  law,  as  a  trace  of  more  volatile  impurity 
sometimes  raises  and  sometimes  lowers  the  critical  point. 

L.  T.  T. 

Bismuth  Sulphide.     A.  Ditte.     Comptes  rend.  1895, 
120,  180—188. 

AMORPHOUS  bismuth  sulphide  is  dissolved  to  a  red  solution 
with  formation  of  a  double  salt,  by  a  solution  of  potassium 
sulphide,  the  quantity  being  greater  the  more  concentrated 
the  alkaline  sulphide  solution.  From  a  boiling  concentrated 
solution,  orange  rhomboidal  crystals  BLS,,  4K.JS,  4II20  sepa- 
rate out  on  cooling.  These  crystals  effloresce  in  dry  air, 
and  are  immediately  decomposed  by  the  action  of  moisture 
or  moist  air.  This  salt  may  he  utilised  for  preparing  the 
crystallised  bismuth  sulphide.  When  excess  of  amorphous 
bismuth  sulphide  is  introduced  info  a  weak  solution  of 
potassium  sulphide  in  a  flask,  and  the  whole  digested  on  a 
sand     bath,    the    amorphous    sulphide    is    dissolved    in    the 

cooler  portions  of  the  liquid,  but  tin:  double  salt  formed  i* 
decomposed  by  the  excess  of  water,  and  t  be  bismuth  sulphide 
is  deposited  in  the  warmer  portions  in  the  crystalline  state. 
Heating  in  sealed  tubes  does  not  give  the  same  result, 
probably  because  the  distribution  of  heat  is  too  uniform. 

— L.  T.  T. 


TAio-Derivativea  of  p-Nnphthol.    M.  Scbiller-Wechsler. 
r-  r.  1894,  27,  8448. 

Tin.  author  points  out  that  two  substances    described  by  It. 
Henrique    i  |'„r.  |894,  27,  2993),  under  the  names  dioxydi- 
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naphthyl  sulphide,  and   rtebydrodioxydinaphthy]    sulphide, 
an  probablj  identical  with  a  substance  patented  by  him  in 
ler.  Pat.  No.  64,818,  L8»2).     T.  B. 


industrial  Preparation  and  Physiological  Action  of 
Vicolim  Oxalate.  Ef.  Parenty  and  E.  Grasset.  Comptes 
d.  1894,  119,  1273  -1276. 
\i<  otinb  and  its  known  Baits  arc  so  unstable  and  uncertain 
that  its  therapeutic  use  is  dangerous  and  uncertain.  The 
authors  find  thai  the  quadroxalate  Ci0HMN  ,(  C204H2)s  yields 
definite  and  well-formed  rhombohedral  crystals,  which 
effloresce  In   the  air  to  a  white  powder.     It  is  very  soluble 

in  water  and  alcohol,  LQeltB  at  IK)  ('.,  evolves  gas  freely  at 
ii.i.)  C,  forming  at  160  the  neutral  oxalate,  and  at  250° 
the  pure  base.  The  quadroxalate  can  be  applied  to  all  the 
OSes  of  the  pure  base.  Trials  on  rabbits  proved  that  the 
physiological  action  of  this  salt  is  identical  in  kind,  though 
less  violent  than  that  of  the  free  base.  The  fatal  dose  of 
the  free  base  is  about  20 — 21  mgrms.  per  kilogrm.  weight 
of  the  animal,  whilst  with  the  quadroxalate  it  is  about  150 
mgrms.  This  salt,  therefore,  forms  a  most  valuable  thera- 
peutic agent. 

For  the  preparation  of  nicotine,  the  residual  ribs  and 
cuttings  of  the  tobacco  leaf  are  extracted  with  cold  water 
by  displacement.  Treated  in  this  way,  100  kilos,  of  material 
yield  50  litres  of  an  extract  of  2  1  Beaume,  containing  about 
20  grins,  of  nicotine  per  litre.  This  liquid  is  treated  with 
alkali  and  the  free  alkaloid  extracted  with  light  petroleum. 
This  is  best  effected  in  the  special  apparatus  shown  in  the 
sketch.  It  consists  of  a  battery  of  six  similar  tubes  filled 
with  light  petroleum.  The  aqueous  solution  entering  the 
first  tube  by  A  passes  over  a  cone,  which  breaks  it  up  and 
causes  it  to  fall  in  a  fine  rain  through  the  petroleum.  It 
collects  at  the  bottom  of  the  tube,  and  passes  away  through 
a  small  internal  tube  opening  just  above  the  bottom  and 
passing  out  through  the  top  to  the  second  tube.  In  this 
way    the    aqueous    liquid    is    efficiently   extracted   without 


admixture  of  the  two  liquids.  This  mode  of  washing  one 
liquid  by  another  is  applicable  to  the  extraction  of  most  of 
the  vegetable  alkaloids.  The  petroleum  solution  is  then 
agitated  in  a  suitable  vessel  with  the  proper  quantity  of 
powdered  oxalic  acid,  when  the  quadroxalate  separates  out, 
is  collected,  and  dried,  and  the  light  petroleum  re-used  in 
another  operation. — L.  T.  T. 


Improvement  in  the  Manufacture  of  Acetone.   E.  It.  Squibb. 
J.  Amer.  Chcm.  Soc.  17,  187— 201. 

Tins  investigation  has  been  carried  out  for  the  purpose  of 
obtaining  acetone  by  decomposing  the  vapour  of  acetic  acid. 
In  the  earlier  experiments,  the  vapour  was  passed  through 
a  plain  tube  heated  directly  by  gas  burners,  the  tube  in 
subsequent  experiments  being  filled  with  a  mixture  of 
pumice  and  barium  carbonate.  The  products  of  the  reaction 
were  passed  first  through  a  flask  in  which  most  of  the 
water  and  unchanged  acid  condensed,  and  afterwards 
through  a  well-cooled  receiver  in  which  the  acetone  accumu- 
lated. The  gas  finally  passed  through  three  wash  bottles, 
the  middle  one  of  which  contained  caustic  potash,  and  the 
others  water.  By  means  of  a  water-pump  a  minus  pressure 
of  1 — 6  cms.  of  mercury  was  maintained  in  the  apparatus. 
The  best  results  were  obtained  by  the  use  of  a  heated 
horizontal  tube,  provided  with  longitudinal  projecting  pieces, 
the  whole  tube  being  slowly  rotated  by  means  of  a  water 
motor.  The  tube  was  first  charged  with  barium  acetate, 
and  this  was  heated  so  long  as  a  distillate  was  obtained. 
The  vapour  from  a  GO  per  cent,  acetic  acid  was  then  passed 
through  the  tube,  and  successive  operations  gave  yields  of 
60,  72,  and  80  per  cent,  of  the  theoretical  quantity  of  ace- 
tone. The  amount  of  acetone  produced  was  estimated  by 
the  iodoform  reaction,  and  the  residue  in  the  tube  consisted 
of  barium  carbonate.  The  temperature  at  which  the  decom- 
position takes  place  is  an  important  feature  in  the  process, 
but  no  exact  determinations  appear  to  have  been  made.  If 
it  be  too  low,  much  undecomposed  acid  passes  over,  whilst  if 
too  high,  inflammable  gases  are  produced,  owing  to  decom- 
position of  the  acetone.  The  paper  concludes  with  a  table 
giving  the  specific  gravities  of  solutions  of  acetone  at  4°, 
15°,  and  20°  C,  containing  20 — 100  per  cent,  of  acetone. 
The  physical  constants  given  by  the  author  for  acetone  are 
as  follows  : — It  boils  at  56*3°  C.  and  its  specific  gravity  at 

4-'c.  is  0-808157,  at  ~I  C,  0-79662,  and  at  %  C.  0-786988. 

It  is  a  transparent,  colourless,  mobile,  light,  inflammable 
liquid ;  some  specimens  had  a  slight  odour  of  mint, 
possibly  due  to  an  impurity.  It  is  miscible  in  all  proportions 
with  water  and  alcohol. — T.  A.  L. 


PATENTS. 


Process  for  the  Manufacture  of  Vanilline  from  Iso-eugenol. 
C.  D.  Abel,  London.  From  Haarman  and  Eeinier,  Holz- 
minden,  a/d  Weser,  Germany.  Eng.  Pat.  11,952, 
June  20,  1894. 

Iso-eugexol  is  added  to  a  solution  of  sodium  peroxide  in 
water,  prepared  in  the  cold  way,  and  the  mixture  cautiously 
heated  until  the  reaction  is  complete.  From  the  alkaline 
solution,  vanillin  is  disengaged  by  means  of  acids,  and 
is  purified  in  the  usual  manner. 

In  place  of  the  sodium  peroxide,  other  peroxides  may  be 
used,  with  the  addition  of  an  alkaline  hvdrate  solution. 

—J.  G.  W. 


Improvements  in  Vessels  for  containing  Volatile  Liquids. 
P.  P.  Monnet,  Lyons.  Eng.  Pat.  3265,  February  14, 
1895. 

Hitherto  vessels  used  for  storing  and  distributing  volatile 
liquids,  such  as  ethyl  chloride,  have  only  been  provided 
with  one  aperture,  and  could  not  be  re-filled.  The  object 
of  the  present  invention  is  to  remedy  this,  as  also  to  facili- 
tate charging  and  discharging,  and  is  accomplished  by- 
making  the  vessels  with  at  least  two  openings,  through  one 
or  more  of  which  the  air  can  escape  when  the  vessel  is 
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being  filled.  The  openings  may  be  closed  in  several  ways, 
as  for  instance,  by  a  metal  cap  fitting  l>y  a  bayonet  catch 
onto  a  metallic  collar  ;  an  annular  band  of  rubber  passing 
round  the  vessel ;  a  tap  ;  or  by  fusion.  To  assist  in  deliver- 
ing the  substance,  a  number  of  delivery  tubes  are  provided 
of  suitable  shapes  for  various  purposes  (spraying,  .See.),  and 
fitted  with  connections  corresponding  to  those  on  the  Decks 
of  the  vessel. — C.  S. 


XXL-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENTS. 

A  New  or  Improved  Method  of  Preparing  Drawings  and 
Photographs  for  Reproduction.  I.  J.  liubie  and  J.  E. 
MacManus,  Middlesex.     Eng.  Pat.  6687,  April  3,  1894. 

Drawings  and  photographs  are  prepared  on  plates  with 
roughened  or  serrated  surfaces,  for  reproduction  by  litho- 
graphy, photo-lithography,  zincography,  &c.  The  serra- 
tions of  the  surfaces  referred  to  are  described  as  being  of 
"  tapering  sections,  or  provided  with  inclined,  bevelled,  or 
curved  upper  surfaces."  In  the  preparation  of  the  drawings 
and  photographs  for  reproduction  as  stated,  paper,  such  as 
French  tracing  paper,  is  used,  having  a  backing  of  metal  or 
equivalent  non-elastic  material  or  composition. — W.  S. 


Manufacture  of  Cellulose  Acetate.     C.  F.  Cross  and  E.  J. 
Bevan,  London.     Eng.  Pat.  9676,  May  17,  1894. 

See  under  XIII.  B.,  page  496. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

Some  Practical  Points  in  the  Manufacture  of  Nitroglycerin. 

J.  E.  Women.     J.  Amer.  Chem.  Soc.  189.5,  17,  203—^77. 

To  obtain  a  good  yield  of  nitroglycerin,  the  materials  used 
must  be  carefully  selected,  and  should  be  bought  under 
specifications  drawn  up  and  enforced  by  competent  chemists. 
It  is  most  economical  for  works  to  make  their  own  nitric 
acid,  as  the  mixed  acids  supplied  by  contractors  are  apt  to 
be  very  irregular  in  composition,  owing  to  the  tendency  of 
the  liquid  to  separate  by  gravitation,  while  the  iron  drums 
in  which  they  are  delivered  :n;iy  be  weakened  by  corrosion. 
In  an  experiment  with  a  mixture  of  <;.">  per  cent,  of  sul- 
phuric, with  '.','t  per  cent,  of  nitric  acid,  allowed  to  stand 
undisturbed  in  jars  1  ft.  high  and  4  ins.  in  diameter,  the 
-ulpliuric  acid  gradually'  accumulated  at  the  bottom,  until 
after  12  days  the  lowest  layer-  were  found  to  contain  70 
instead  of  65  per  cent,  of  If.SO,.  Hence  if  the  manufacturer 
allow  the  acids  to  stand  for  long  before  filling  the  drama, 

there  will  be  a  marked  want  of  uniformity  in  the  supply.  To 
stir  the  mixed  acids  with  the  glycerin,  the  use  of  compressed 
air  has  heen  generally  recommended.      Hut  the  author  prefers 

a  stirrer  or  serpentine  screw,  actuated  by  an  engine  under 

the    control    of  the    operator  ;   for   he    ha-    found    thai     the 

■  of  the  air  employed  causes  a  rise  of  temperatare 

in  the  rat,   and   at    the    same    time  slightly  dilutes  the  acids 

at  the  very  moment  when  tiny  should  have  the  maximum 

concentration)     whilst    condensation     in,    or    temporary 

•    of,  'lie  air-conveying  pipes  may  cause  the  sudden 

•tion  of  considerable  rolumes  of  water.     Air  at  a 

'i  82°,   blown   through  the  usual  mixture  of 

di  <;ll  -'),:  2HNO,)  at  86    gradually  raised  the  tern 

perature  of  the  latter  to  '.>:>)  ,  altera  lapse  of  five  hour-. 

to  the  hu'k  of  the  charge  operated  upon,  the  author 

prefer-     to    treat    the    cor'  one   drum    ol    BClds  in  the 


proportion  above  named,  or  1,600  lb.,  at  a  time,  so  that 
the  apparatus  used  should  hold  this  volume  ol'  acid  with 
210  lb.  of  glycerin,  and  should  have  sufficient  space  above 
to  prevent  an  accumulation  of  pressure,  but  not  enough  to 
cause  needless  attack  upon  the  apparatus  by  waste  acid 
fumes.  Too  largo  a  charge  is  objectionable  ;  it  is  leas 
under  control,  it  tends  to  become  unduly  diluted,  repairs 
are  more  costly,  and  the  loss  entailed  by  the  drowning  of  a 
charge  is  heavy ;  whilst  the  use  of  too  small  a  charge 
necessitates  too  much  time  and  labour  in  cooling  the 
acid  mixture  and  rearranging  the  operation.  Continuous 
apparatus  does  not  commend  itself,  because  of  the  difficulty 
in  ensuring  uniformity  in  the  acid  mixture,  and  because  of 
the  fluctuations  in  temperature,  which  increase  the  danger 
in  manipulation.  Moreover,  a  small  jet  (such  as  is  used)  is 
easily  stopped  up,  and  then  in  a  moment  the  point  of 
safety  may  be  passed. 

Separators. — A  sufficient  number  of  separators  must  be 
used  to  allow  of  the  first  one  being  emptied  whilst  the  last 
is  being  filled  ;  and  they  should  therefore  each  hold  one 
charge  of  the  converter.  An  ordinary  wooden  tub,  lined 
with  lead  of  10  lb.  to  the  square  foot,  and  drawn  to  funnel 
shape,  or  with  an  inclination  of  6  in.  at  the  bottom,  is 
most  convenient ;  it  is  best  circular  in  shape,  so  that  only 
one  lead  joint  is  necessary.  The  faucets  of  the  separators 
should  be  of  earthenware,  well  ground,  and  well  smeared  with 
vaseline.  Their  position  is  determined  with  difficulty, 
because  of  the  variations  in  yield  and  the  acid  used.  If  the 
upper  funnel  be  placed  too  high,  much  nitroglycerin  may 
have  to  be  dipped  out,  but  if  too  low,  an  amount  of  acid 
may  be  drawn  off  that  would  be  dangerous  to  the  wash 
house.  Dipping,  however,  with  enamelled  iron  casseroles, 
is  soon  accomplished,  and  moreover  helps  the  separation 
(by  agitation)  ;  it  requires  great  care  if  loss  is  to  be  avoided. 

If  the  separation  require  more  than  \\  hours,  either  the 
glycerin  is  inferior  or  the  conversion  faulty.  The  presence 
of  calcium  or  alkaline  salts,  or  fatty  acids  in  the  glycerin, 
gives  rise  to  worm-like  particles,  which  oscillate  between 
the  acid  and  nitroglycerin,  and  so  far  hinder  separation, 
that  it  is  better  to  drown  the  whole  charge.  The  last  2  ins. 
in  the  separator  always  contain  enough  acid  to  heat  the 
wash-water  unduly,  and  should  therefore  be  drowned.  The 
temperature  of  each  separator  should  be  registered  by  the 
attendant  every  15  minutes,  on  pain  of  instant  dismissal, 
although,  as  a  matter  of  fact,  the  temperature  rarely  rises 
seriously,  if  the  charge  is  run  down  from  the  converters 
at  17  to  19  ('.  Before  leaving  the  separator  house  the 
charge  should  be  immersed  in,  and  stirred  for  a  lew  minutes 
with  cold  water,  to  remove  some  of  the  free  acid,  and  thus 
to  avoid  danger  of  explosion  through  friction,  or  through 
the  presence  of  water,  in  the  pipes. 

Wash  House. — A  conical  wash  tub  of  knot-free  wood 
(preferably  cedar),  of  a  size  sufficient  to  treat  only  a  half 
converter  charge  is  recommended;  for  the  treatment  in  the 
irator  requires  far  more  time  than  the  washing.  The 
wash-water  should  he  introduced  gradually,  and  caused  to 
bubble  through  the  nitroglycerin  ;  if  the  charge  has  been 
property  separated  and  submitted  to  a  preliminary  washing, 
one  treatment  with  at  most  twice  its  volume  of  water  will 
Suffice  at  this  stage.  Wooden  stirrers  may  be  used,  but 
compressed  air  is  preferred.  The  faucets  may  be  made  of 
cedar.     To  remove  last  traces  of  acid  two  pails  full  of  weak 

alkali,  containing  S  lb.  of  soda  ash  in  50  galls,  of  water, 
for  every  160  lb.  of  nitroglycerin,  are  run  in  from  a  tub 
Standing  a  little  higher  than  the  wash-tub.  Alter  removing 
tie    soda  solution,  one  washing   with    uater  should  sullice   to 

finish  the  product,  which  must  then  be  tested  by  means  of 

litmus  piper,  two  papers  being  used,  one  dipped  in  the 
nitro  compound  and  one  in  distilled  water,  for  comparison. 
This  is  found  tO  he  the  safest  test  to  entrust  to  workmen. 
All    wash-Hater-  should    he    run    into   a    large  Settling   tank 

before  discharge,  to  deposit  the  nitroglycerin  which  they 

always  Carry    over.      In    cleaning   up    the   washing   lank,  tin 
grey  sediment  of  salts  and  fatty   acids   is  allowed  to  stand  in 

felt  Alters,  lor  the  recovery  of  entrapped  nitroglycerin. 

The    drowning    tank     must    not     he    tOO    large,    not     only 

repair  an-  more  often  required  and  paralyse  work 
more  seriously,  but  because  a  great  pressure  of  water  is  apt 
to  spi  in;'  the  boards,  and  leave  crevices,  into  which  acidulated 
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nitroglycerin  noaj  enter,  and  by  attacking  the  wood  generate 
sufficient  hc-al  to  fire  the  ehargi  5Te<  it  musl  be  large 
en'Kign  t<>  drown  ;>  charge  with  safety.     It  is  best  to  have 

n tedium  sized  tanks,  which  maj  be  connected  with 

other,  or  with  the  apparatus,  separators,  or  wash  house, 
individually,  at  will.  Bui  each  should  then  be  sufficient  to 
meet  an  emergenoy,  whilst  the  other  is  under  repair. 

The  Btorage  tank  should  hv  placed  on  a  platform  Beale, 
bo  that  the  work  maj  be  cheeked  by  weighing  at  any 
time.  The  nitroglycerin  is  best  drawn  ofl  through  a  rnhber 
hose,  attached  to  a  faucet,  and  long  enough  to  reach  to  the 
lop  of  the  tank  outside,  where  it  is  clamped  when  not  in 
use-,  to  till  a  bucket,  the  end  of  the  hose  is  bent  sharply 
over  with  both  hands  to  close  it  until  it  is  lowered  to  the 
level  of  the  bucket,  it  may  then  be  released  gently  ;  after- 
wards the  mouth  of  the  hose  is  wiped  and  returned  to  its 
original  position.  In  this  way  the  danger  of  constantly 
turning  faucets  is  obviated. 

It  is  of  the  utmost  importance  that  no  direct  pipe 
connection  should  exist  between  any  two  departments, 
unless  between  the  drowning-tank  and  the  converter,  and 
this  should  on  no  account  pass  through  the  separator  house. 
All  other  connections  should  be  made  by  lead  pipes  or 
rubber  hose,  with  a  gap  of  at  least  12  ft.  between  the  houses, 
which  may  be  temporarily  bridged  by  means  of  rubber  hose 
and  short  glass  tubes.  Disconnection  must  be  insisted 
upon  directly  a  charge  has  been  passed,  a  lead-lined  tray 
being  suspended  beneath  the  upper  broken  end  to  receive 
drippings.  Only  thus  is  there  a  chance  that  fire  or  explo- 
sion in  one  house  may  be  isolated.  From  the  storage  tank 
to  the  dynamite  mixing-houses  the  nitroglycerin  must  be 
conveyed  by  buckets,  never  by  pipe-lines.  Indurated  fibre 
may  be  used  for  buckets,  if  such  buckets  be  tared  weekly. 
Messrs.  Boebling  and  Sons,  on  the  advice  of  Munroe,  have 
found  it  expedient  to  use  a  trolley  system  for  carrying  the 
material  from  the  storage  tanks.  The  safe  distance  between 
houses  depends  upon  local  conditions :  if  the  ground  is 
marsh}-,  or  if  banks  may  be  raised  between  them,  they 
may  be  brought  closer  together  than  would  otherwise  be 
safe.  They  should  be  of  the  lightest  construction,  yet  well 
roofed  to  ensure  equable  temperature.  The  drowning-tank 
should  be  at  a  low  level  and  in  close  proximity  to  both 
converting  and  separating  houses.  In  the  latter,  and  in 
the  wash-house,  the  floor  should  be  lined  with  lead  and 
kept  scrupulously  clean. 

The  spent  acids  are  sometimes  used  for  the  manufacture 
of  fertilisers  from  insoluble  phosphates  ;  but  in  America 
the}7  are  usually  "  regained  "  by  passing  them  through  coke 
or  brick-filled  towers,  where  they  meet  a  current  of  steam. 
The  nitric  acid,  however,  which  leaves  the  top,  and  the 
sulphuric  acid  running  from  the  bottom,  are  thus  much 
diluted.  It  is  best  to  add  the  mixture  to  a  charge  of 
sodium  nitrate  and  strong  sulphuric  acid,  and  thus  recover 
the  whole  of  the  nitric  acid  at  the  strength  required  for 
subsequent  work.  It  is  sometimes  urged  that  the  presence 
of  nitroglycerin  in  the  acids  would  render  this  process 
dangerous,  but  if  the  separation  has  been  well  performed,  and 
the  acids  have  stood  for  long  before  use,  there  should  be 
practically  no  nitroglycerin  present,  and  any  trace  that 
there  might  be,  could  be  decomposed  by  exploding  a  strong 
cap  in  the  waste-acid  storage  vessel,  whilst  if  there  were 
a  little  present  at  the  end  it  would  be  broken  up  in  the 
retort  by  the  sulphides  formed.  (Sulphides,  it  is  stated, 
are  the  best  decomposers  of  nitroglycerin  known.)  By  treat- 
ing the  waste  acids  in  vacuo  in  a  small  iron  still  heated  by 
an  iron  coil,  until  they  had  lost  about  one-sixth  of  their 
volume,  the  author  found  that  they  had  lost  2-1  per  cent,  of 
the  original  acid,  but  were  of  such  strength  that  an  addition  of 
nitric  acid  sufficed  to  render  them  serviceable  for  a  fresh 
conversion.  He  thinks  that  this  ma}'  be  developed  into  a 
recovery-process  for  works  which  have  no  nitric  acid  plant. 
The  still  and  coil  lost  nothing  in  weight,  because  it  is  found 
that  iron  is  only  acted  upon  by  the  waste  acid  in  the 
presence  of  air.  Waste  wash-waters  may  be  dealt  with  by 
running  them  into  a  clean,  porous-bottomed  ravine  far 
removed  from  all  sources  of  water  supply  ;  or  it  is  best  (if 
limestone  be  available)  to  form  a  large  excavation  by  blasting, 
fill  it  with  limestone,  and  run  the  water  into  this. — W.  G.  M. 


Examination  <f  Glycerin  for  Use  in  the  Nitroglycerin 
Manufacture.  G.  E.  Barton.  J.  Amer.  Chem.  Soc. 
1895,17,  277. 

See  under  XXIII.,  piuji:  .'tl6. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

A  Dephlegmator  for  Fractional  Distillation  in  the 
Laboratory.  S.  Young  and  G.  L.  Thomas.  Chem. 
News,  1895,71,  177. 

The  authors  have  for  some  time  made  use  of  a  dephleg- 
mator (Fig.  1)  consisting  of  a  glass  tube,  about  18  mm.  in 
internal  diameter,  sharply  constricted  at  intervals  of  about 
8  cm.  (The  constrictions  may  be  formed  by  heating  the 
tube,  kept  in  regular  and  rather  rapid  rotation,  with  a  small 
blowpipe  flame,  then  producing  a  partial  vacuum  in  the 
tube  by  drawing  in  with  the  breath.)  On  the  constricted 
portions  of  the  tube  rest  discs  of  platinum-gauze,  through 
the  centre  of  which  pass  glass  tubes  of  the  form  and  dimen- 
sions shown  in  Fig.  2. 


FIG 


I 


FIG  2 


The  vapour  passes  through  the  condensed  liquid  resting 
on  the  platinum  discs,  and  the  excess  of  liquid  flows  down 
the  tubes,  resting  on  the  discs. 


May  81,  1895.] 
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While  the  distillation  is  proceeding,  the  pressure  of  the 
vapour  forces  the  liquid  up  into  the  wider  part  of  the 
dropping  tubes ;  if  the  tubes  are  too  narrow  above  the 
head  of  liquid,  there  is  danger  of  bubbles  of  vapour  being 
caught  and  carried  down,  so  as  to  empty  the  tubus,  when 
the  ascending  vapour  might  find  an  easier  passage  through 
the  tubes  than  the  gauze.  With  the  tubes  constructed  as 
shown  hi  the  diagram,  this  has  never  been  found  to  occur. 

As  soon  as  the  distillation  is  stopped,  the  level  of  the 
liquid  falls  to  that  at  the  lower  end  of  the  dropping-tubes, 
and  this  small  quantity  of  liquid  is  easily  recovered  by 
removing  the  dephlegmator  from  the  flask,  and  sending  a 
small,  but  sharp,  blast  of  air  through  the  side  tube. 

In  order  to  test  the  efficiency  of  the  dephlegmator  a 
mixture  of  200  grms.  of  pure  benzene  and  200  grms.  of 
pure  toluene  was  distilled — (1),  from  an  ordinary  distilla- 
tion-bulb with  a  still-head  30  cm.  long  (from  the  bulb  to 
the  side  tube)  ;  (2),  from  a  flask  with  a  plain  still-head, 
110  cm.  in  length;  (3)  from  a  flask  with  a  dephlegmator 
of  the  same  length  with  seven  constrictions. 

The  results  are  given  in  the  table  below  : — 


Temperature 

Corrected  to 

760  Mm. 


Weight  of  Fraction  in  Grms. 


Short 
Still-Head. 


Long 
Still-Head. 


Dephleg- 
mator. 


80-2  to    83*2 
83-2   „     88-3 
86-3  „     89-4 
89-4  „     92-5 
02'5  „     95-6 
85*6   „     93-7 
98*7  „   101-8 
101-8  „   104'8 
10i-8   „   107-9 
107-9  „  no-.r 
110-3  „  110- 
Pure  toluene  110*9° 


)-3-) 
V9) 


0 

0 

3C-5 

0 

1-2 

99-6 

9-0 

48-4 

22-3 

99*4 

94-4 

20-3 

86*9 

51*8 

18-8 

5f8 

36-3 

195 

35*8 

30T, 

15-1 

30'0 

26-4 

5-3 

30-9 

22-0 

18-9 

53-0 

51*9 

r.3G-5 

uo-i 

" 

36-2 

66-1 

1 

809*8 

.^-9-2 

399*0 

It  will  be  seen  that  the  separation  with  the  long  still- 
head  is  considerably  better  than  with  the  short  one,  but  that 
neither  of  the  plain  still-heads  can  compare  at  all  in 
efficiency  with  the  dephlegmator. 

After  three  additional  fractionations  with  the  dephleg- 
mator, 175  grms.  of  pure  toluene  and  CO-8  grms.  of  pure 
benzene  were  recovered  ;  two  further  fractionations  of  the 
partially  purified  benzene  brought  up  the  weight  of  the 
pare  substance  to  174-4  grms.  The  weight  of  each  pun- 
substance  recovered  amouuted,  therefore,  to  over  87  per 
cent. 

Tin-  author-  are  at  present  ruing  a  dephlegmator  125  cm. 
long  with  12  constrictions,  the  flask  being  supported  by 
a  n  -id  and    clamp    on    the    floor,   the   condenser 

standing  upon  the  working  table. 


Constant- Level  Apparatus.    .1   C.  Chorley, 

1895.  10. 


Analyst,  20, 


Tin-  apparatus  tied   for  use  in  distillations  where 

to  maintain  a  constant  level  in  the  distillation 

J!;i-k.      Tie-,    -mall    bulb    ;it    the    end     of  the  Ion;'    thin    tub.- 

floats  on  the  of  the  liquid.     It-    upper  end,  which 

[round,  fit*  into  the  thickened  part  of  the  larger  tube, 

arid    j.  >he  water   contained    in    the    hue.     hull,   from 


flowing  into  the  flask.      When  the  level    of  the  liquid  falls, 
the    upper  end   of  the    long    thin    tube    drops    away,    and 


releases  a  small  quantity  of  water, 
is  automatically  obtained. — L.  A, 


In  this  way  the  level 


INORGANIC  CHEMISTRY.— QUALITATIVE. 

Thio-Acetic  Acid  as  a  Substitute  for  Sulphuretted  Hydro- 
gen in  Qualitative  Analysis.  K.  Schiff  and  N.  Tarugi. 
Ber.  1894,  27,  3437. 

The  authors  propose  to  replace  the  disagreeable  sulphu- 
retted hydrogen  by  thio-acetic  acid,  which  is  easily  prepared 
by  the  action  of  glacial  acetic  acid  on  phosphorus  penta- 
sulphide.  It  has  a  boiling  point  of  95°  C,  an  unpleasant 
smell,  and  is  but  little  soluble  in  water.  A  solution  of 
ammonium  thio-acetate  added  to  an  acid  solution  of  the 
metals  of  the  second  group,  precipitates  them  instantaneously 
and  completely  if  the  liquid  be  warmed  nearly  to  boiling, 
only  a  slight  smell  of  sulphuretted  hydrogen  being  evolved. 
Even  arsenic  acid  is  precipitated  without  difficulty.  If 
\  to  1  grm.  of  substance  have  been  taken  for  analysis,  1  •  5 
to  2  c.c.  of  a  30  per  cent,  solution  of  the  ammonium  thio- 
acetate  will  be  sufficient  for  complete  precipitation.  In 
presence  of  hydrochloric  acid,  thio-acetic  acid  decomposes 
into  "  nascent  "  1I2S,  acetic  acid,  and  ammonium  chloride; 
it  consequently  introduces  no  harmful  ingredients  into 
the  solution.  As  the  ammonium  thio-acetate  solution 
becomes  turbid  on  standing,  it  is  advisable  to  make  it  up 
fresh  (from  the  acid)  pretty  frequently.  The  paper  con- 
cludes with  a  description  of  the  reactions  of  different 
metals  with  thio  acetic  acid.  In  most  cases  they  are  the 
same  as  the  reactions  with  sulphuretted  hydrogen. 

Notable  exceptions  are  the  following  : — in  hydrochloric 
acid  solution,  arseniates  (on  warming  the  solution)  are 
instantaneously  precipitated  as  As._,S:(.  Silver  chloride, 
bromide,  and  iodide  warmed  with  the  thio-acetate,  are 
completely  converted  into  silver  sulphide. — T.  E. 


Qualitative  Separation  of  Nickel  and  Cobalt.    A.  Villiers. 
Comptes  rend.  1895,  120,  40—47. 

THIS  method  is  based  on  the  solubility  of  nickel  sulphide 
in  sodium  sulphide  (see  page  524).  Tartaric  acid,  and 
then  a  huge  excess  of  soda,  is  added  to  the  solution  con- 
taining the  two  metals,  but  which  must  be  free  from  othei 
metals  precipitable  as  Sulphides,  and  from  ammonia  ami 
potash.        The    tartaric    acid    prevents    the    precipitation    of 

the  nickel  and  coball  by  the  soda,  and  sulphuretted  hydrogen 
.  then  passed  in  to  complete  saturation  of  tin-  liquid.  If 
cobalt  be  present,  it  is  precipitated  as  sulphide,  whilst  the 
presence  of  nickel  i-  shown  bj  the  black  or,  with  traces 
only,  brown  colour  of  the  filtrate.    The  reaction  is  ■■>  wry 

Inl  ami  reliable  qualitative    test,  hut    cannot    he    used   for 
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quantitative  purposes,  as  the  cobalt  carries  down  trai 
tin-  nickel  with  it,  and  the  nickel  retains  in   golution  traces 
of  the  cobalt,     [f  the  cobalt  solution  be  excessively  weak, 
no  precipitation,  bu<  a  brown  coloration  may  occur  unless 
Bare  is  taken  t"  use  a  largi  excess  of  soda.—  L.  T.  T. 


Separation  of  Arsenic,  Tin,  or  Antimony  from  Lead, 
Copper,  Silver,  Cadmium,  Cobalt,  Nickel,  frc.  P. 
Jannasch.     Her.  iwi4,  27,  3885. 

Tin.  author  (together  with  Mr.  I'.  Schmitt)  is  occupied 
uitli  further  experiments  on  the  method  described  by  him 
Eor  the  quantitative  separation  of  arsenic  from  other  metals. 
(This  Journal,  1894,  905.)  The  substance  is  placed  in  the 
glass  apparatus  formerly  described,  dissolved  in  nitric  acid 
or  aqua  regia,  dried,  and  distilled  in  a  current  of  hydro- 
chloric acid  gas.  The  whole  glass  apparatus  is  transferred 
to  an  air-bath,  in  which  it  can  be  heated  to  any  temperature 
up  to  450  .  The  arsenic  chloride  which  distils  over  is 
collected,  and  the  arsenic  determined.  The  method  is  also 
applicable  to  stannic  chloride,  and  experiments  are  in 
progress  on  this  point. — T.  E. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Estimation  of  Iron  and  Alumina  in  Phosphate  Baking 
Powders.  K.  P.  McElroy.  J.  Amer.  Chem.  Soc.  1895, 
17,  260—263. 

In  the  author's  modification  of  Ogilvie's  method  for  the 
estimation  of  iron  and  alumina  in  phosphate  baking- 
powders,  the  filtrate  from  the  phospho-rnolybdate  precipitate 
was  treated  with  ammonia,  the  resulting  precipitate  was 
reclissolved  in  nitric  acid,  and  again  thrown  down  with 
ammonia  ;  it  was  then  dried,  ignited,  and  weighed.  The 
author  now  finds  that,  although  the  process  very  often 
gives  good  results,  it  is  under  some  circumstances  unsatis- 
factory. Trial  experiments  with  weighed  quantities  of 
ferrous  sulphate,  peroxidised  by  means  of  bromine,  mixed 
with  sodium  phosphate,  and  treated  as  usual,  give  a  slight 
plus  error.  But  when  calcium  nitrate  was  also  added,  there 
wa-  a  mean  increase  of  5-4  mgrms.  on  57  mgrms.  taken, 
which  was  due  to  calcium  molybdate,  co-deposited  even  in 
the  second  precipitation.  With  35  "6  mgrms.  of  Al2Oa  as 
ammonia  alum,  and  100  mgrms.  of  P-X^o  as  sodium  phos- 
phate, the  weight  of  alumina  recovered  was  only  28*9  to 
29  •  3  mgrms. ;  whilst  in  a  parallel  experiment,  in  which 
400  mgrms.  of  CaO,  as  caleiuva  nitrate,  were  also  added, 
the  precipitation  of  calcium  molybdate  again  occurred,  and 
the  actual  alumina  found  varied  from  19 '8  to  20-6  mgrms., 
showing  a  mean  loss  of  43  per  cent. — W.  G.  M. 


Determining  Chromium  in  Chrome  Ore. 
E.  Clark.     J.  Amer.  Chem.  Soc.  1895, 17,  327—330. 

Hvi.f  a  grm.  of  the  finely-crushed  ore  is  placed  in  a  50  c.c. 
(or  larger)  platinum  crucible,  and  covered  with  25  grms.  of 
potassium  bisulphate.  The  mixture  is  heated  to  fusion,  at 
first  very  gently,  and  over  a  low  Bunsen  flame  provided 
with  a  sheet-iron  chimney  ;  when  fused,  the  contents  are 
caused  to  flow  around  the  crucible  walls,  and  the  tempera- 
ture is  gradually  raised  to  fair  redness,  the  flowing 
operation  being  repeated  at  intervals  of  10  minutes  for 
40  minutes,  by  which  time  the  action  should  be  complete. 
The  fusion  is  now  rapidly  poured  in  a  thin  layer  upon  the 
bottom  of  a  4  or  5  in.  platinum  dish,  which  is  then  covered 
with  a  wateh  glass, and  cooled  as  quickly  as  possible  by  part 
immersion  in  cold  water.  The  crucible  and  lid  are  trans- 
ferred to  a  12-oz.  beaker.  35  c.c.  of  hydrochloric  acid 
(sp.  gr.  1*2")  and  25  c.c.  of  water  are  next  poured  into  the 
dish,  and  the  mixture  is  boiled  until  solution  is  complete 
(15  mins.).  The  liquid  is  now  poured  into  the  beaker 
containing  the  crucible,  where  it  is  heated  until  the  latter 
can  be  washed  free  from  the  bisulphate  fusion.  After 
settling,  the  clear  liquid  is  poured  into  a  second  12  oz. 
beaker,  and  the  residue  is  heated  on  the  steam-bath  with 
15   c.c.   more  hydrochloric  acid,   until   only   silica  is   left 


undissolved.  The  two  -olutions  are  filtered  and  the  residue 
is  weighed  as  SiOj.  The  united  filtrates  are  made  alkaline 
with  ammonia,  and  the  precipitate  of  chromium,  iron,  and 
aluminium  hydroxides  is  heated  in  the  liquid,  until  most  of 
the  tree  ammonia  is  expelled.  It  is  then  filtered  and 
re-dissolved  (without  washing)  in  the  same  beaker,  repre 
cipitated,  and  washed,  the  mixed  filtrates  serving  for  the 
estimation  of  lime  and  magnesia.  The  precipitate  is  attacked 
(with  the  filter  paper)  with  50  c.c.  of  nitric  acid  (sp.  gr.1'42) 
in  a  4',  in.  covered  porcelain  dish,  with  the  aid  of  a  Bunsen 
flame.  Little  by  little  finely-powdered  potassium  chlorate 
is  introduced,  care  being  taken  that  no  loss  is  occasioned  by 
the  slight  explosions  which  occur.  The  change  of  colour 
indicates  the  progress  of  oxidation;  when  complete,  a 
slight  excess  of  chlorate  is  added,  the  solution  is  transferred 
to  a  12  oz.  beaker,  made  up  to  150  c.c.  with  water,  and 
treated  with  ammonia  in  excess.  It  is  then  filtered  into  a 
16  oz.  beaker,  the  precipitate  of  iron  and  alumina  is 
redissolved  and  reprccipitated,  and  the  two  metals  are 
determined  in  the  usual  way.  The  yellow  filtrates,  contain- 
ing the  chromium,  as  chromate,  may  either  be  reduced  with 
-ulphurous  acid,  and  precipitated  with  ammonia,  after 
boiling  off  the  excess  of  sulphur  dioxide,  or  they  may  be 
acidified  at  once  with  excess  of  acetic  acid,  and  the  chromic 
acid  precipitated  by  an  excess  of  lead  acetate.  The 
chromium  hydroxide  or  lead  chromate  is  weighed  in  the 
usual  way. — W.  G.  M. 


Superiority  of  Barium  Hydroxide  Solution  as  an  Absorbent 
in  Carbon  Determinations  in  Steel.  J.  (.).  Handv. 
J.  Amer.  Chern.  Soc.  1895, 17,  247—251. 

The  error  introduced  by  varying  atmospheric  conditions 
when  the  ordinary  potash  absorption  bulbs  are  weighed, 
is  sometimes  great  as  compared  with  the  amount  of  carbon 
dioxide  absorbed,  unless  special  precautions  are  used.  To 
obviate  this  error,  McKenna  has  used  barium  hydroxide  as 
absorbent  in  a  special  apparatus  to  which  the  precipi- 
tated carbonate  should  not  adhere,  but  from  which  it  is 
finally  filtered,  and  then  washed,  ignited,  and  weighed. 
The  author  prefers  to  titrate  the  excess  of  unaltered  barium 
hydroxide  at  the  end  of  the  operation.  Eor  titration, 
oxalic  acid  may  be  used  directly,  or  sulphuric  acid  after 
filtration,  in  either  case  with  phenolphthalein  as  indicator, 
but  with  oxalic  acid  the  end  reaction  is  not  sharp.  The 
combustion  tube,  containing  the  carbon  residue  from  the 
steel,  is  connected,  first  with  a  (J-tuDe  with  calcium  chloride 
in  the  first  limb  and  copper  sulphate  in  the  other,  and 
through  this  with  two  absorption  tubes,  each  containing 
50  c.c.  of  standard  barium  hydroxide  solution  (20  grms.  to 
the  litre).  The  absorption  apparatus  consists  of  a  -f-in. 
glass  tube,  15  in.  long,  inclined  at  an  angle  of  20°  to  the 
horizon,  and  connected,  immediately  at  the  upper  end,  by  a 
bend,  with  a  vertically-axed  bulb  2  ins.  in  diameter  with  a 
tubulure  above  ;  and  at  the  lower  end  by  an  inch  of  -j^-in. 
vertical  tube  leading  to  a  similar  bulb,  terminated  above  in 
a  3-in.  length  of  upright  -£rth  tube,  bent  over  horizontally 
at  the  top.  In  filling  the  tubes  and  storage  bottles, 
laboratory  air  must  not  be  allowed  to  come  in  contact  with 
the  baryta  water.  By  attaching  a  potash  bottle  and  calcium 
chloride  tube  to  a  blast  pipe,  an  ample  supply  of  purified 
air  can  be  had.  In  filtering  off  and  washing  the  barium 
carbonate  precipitate,  it  suffices  to  direct  a  jet  of  such  air 
upon  the  surface  of  the  liquid  as  it  filters,  l'ure  water, 
free  from  carbon  dioxide,  must  be  employed,  an  ordinary 
wash  bottle  not  being  available.  Decinormal  sulphuric 
acid  is  used,  1  c.c.  corresponding  to  0-0006  grm.  C.  Ten 
grins,  of  steel  with  0*06  per  cent.  C. ;  5  grms.  of  one  with 
0"2  per  cent.  C.  or  1  to  2  grms.  of  one  with  a  higher  per- 
centage of  carbon,  are  suitable  weights  to  take,  as  it  is  not 
desirable  that  the  volume  of  barium  carbonate  be  excessive. 

— W.  G.  M. 


Determination  of  Zinc.     V.  W.  Shinier.     J.  Amer.  Chem. 
Soc.  1895,  17,  310—312. 

To  avoid  the  troublesome  separation  of  manganese  from 
zinc  in  zinc  ore  determinations  by  the  ordinary  process, 
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jQ-8  grin,  of  the  ore  is  dissolved  in  hydrochloric  :u:i<l  (if 
manganese  or  zinc  spinels  be  present,  a  fusion  must  be 
made),  and  the  solution  is  evaporated  to  dryness,  re-dissoh  ed, 
and  filtered  from  silica.  When  silica  is  not  to  be  determined, 
it  need  not  bo  filtered.  The  residue  is  re-dissolvcd  in  nitric 
acid  (sp.  gr.  1-2)  and  evaporated  to  moist  dryness,  100  c.c. 
of  strong  nitric  acid  are  added,  and  the  manganese  is  pre- 
cipitated as  dioxide  by  means  of  potassium  chlorate,  as  in 
Ford's  method  for  steel  analysis.  The  dioxide  is  filtered, 
with  the  aid  of  the  pump,  through  purified  asbestos,  and 
■washed  first  with  strong  nitric  acid,  and  then  with  cold 
water.  The  manganese  precipitate  is  dissolved  in  standard 
ferrous  sulphate  solution,  and  the  excess  of  the  latter  is 
titrated  back  with  standard  permanganate.  The  manganese 
being  thus  determined,  the  filtrate  from  the  dioxide  is 
evaporated  to  dryness,  hydrochloric  acid  is  added,  and  the 
solution  is  once  more  evaporated  to  moist  dryness,  and 
diluted.  From  this  the  iron  is  separated  by  double  pre- 
cipitation as  basic  acetate,  and  the  filtrates,  after  evaporation 
to  300  c.c,  are  boiled,  and  then  treated  with  hydrogen 
sulphide  gas  for  half-anhour.  The  zinc  sulphide,  after 
filtration,  is  re-dissolved  and  re-precipitated  as  zinc- 
ammonium  phosphate,  which  must  be  ignited  cautiously  at 
a  low  red  heat  to  prevent  fusion  of  the  pyrophosphate  and 
a  probable  cracking  of  the  crucible  at  the  moment  of 
solidification.  If  lime  is  to  be  determined  in  the  filtrate 
from  the  zinc  sulphide,  the  oxalate  must  be  twice  pre- 
cipitated, as  the  first  precipitate  will  contain  alkaline 
chlorides — W.  G.  M. 


The  Addition  of  Calcium  Chloride  to  the  Solution  of  a 
Manure  in  the  Determination  of  Potash.  Ii.  de  Koode. 
J.  Amer.  Chem.  Soc.  1895,  17,  46. 

H.  A.  Hvston"  proposed  adding  calcium  chloride  solution 
to  the  dissolved  manure  in  determining  potash,  in  order  to 
form  tricalcium  phosphate  with  all  the  phosphoric  acid 
present,  so  as  to  be  able  to  use  platinum  dishes  in  the  Lindo- 
Gladding  method.  When  ammonia  is  added  to  a  solution 
so  treated,  the  filtered  solution  is  found  to  be  free  from 
phosphoric  acid,  but  if  ammonium  oxalate  or  carbonate  be 
added  as  well  as  calcium  chloride  and  ammonia,  a  filtered 
portion  of  the  solution  will  be  found  to  contain  phosphoric 
acid,  owicg  to  the  interaction  of  the  calcium  phosphate 
with  the  ammonium  salt.  To  make  the  calcium  chloride 
effective,  it  is  necessary  to  filter  after  adding  the  calcium 
chloride  and  ammonia,  and  to  add  the  ammonium  oxalate 
•or  carbonate  to  the  filtrate.  There  is  then  nothing  gained 
t>y  the  method.— X.  If.  J.  M. 


Determination  of  Potash  in  Manures.     W.   E,  Garngues. 
J.  Amer.  Chem.  Soc  1895,  17,  17— 51. 

The  manure  CIO  grins.)  is  made  into  a  paste  with  sulphuric 
acid  and  ignited  in  a  platinum  dish,  raising  the  beat 
gradually,  and  finishing  with  a  blast  until  the  residui 
white,  or  if  there  is  much  iron,  red.  '1  he  residue  is  then 
ground  to  a  fine  powder,  a  little  hot  water  added,  and  the 
mass  triturated  for  a  few  minute*.  It  is  then  boiled  with 
water  ( 250  c.c.)  for  half-an -hour,  and  precipitated  with  10  pel 
-cent,  barium  chloride  solution,  adding  5  c.c.  at  a  time  and 
foiling  after  each  addition.  A  drop  of  phenolphthalein 
ition  is  next,  added  and  -odium  carbonate,  drop  l>\  drop 
until  a  permanent  rose  colour  is  obtained.  It  is  boiled  for 
n  minute,  allowed  to  cool  and  made  up  to  500  c.c.  The 
ition  is  filtered,  50  c.c.  of  it  (corresponding  with  l  gnu. 
'/f  i  made  slightly  acid    with  hydrochloric  acid, 

and  evaporated  with  platinum  chloride.    The  precipitatt 
washed  with  alcohol  (sp.  gr.  0*846)  dried  and  weighed. 

Manun  ■  containing  chlorides  or  nitrates  bave  t"  i<  i  care 
fully  treated  with  sulphuric  acid  to  avoid  loss.     The  ignited 

rria  -  iriu-l  be  ver\  finely  powdered  to  prevent  (he  enclosure' 
of  the  potassium  sulphate  in  calcium  sulphate.  I*  ii 
Important  to  avoid  adding  an  of  sodium  carbonate. 

A  Gooch's  crucible  is  recomau  aded  for  filtration  and 
weighing. 


Analyses  of  samples   of  known    composition  are   given 

and  compared  with  results  obtained  by  Gladding's  and  the 
StaSSfurt  methods.  The  method,  like  the  other  methods  in 
use,  does  not  return  all  the  potash,  hut  it  seem-  to  he  as 
accurate  as  any,  and  certaiuly  gives  better  results  than  the 
Liudo-Gladding  method,  besides  being  quicker.  The  only 
disadvantage  is  the  necessity  of  using  a  greater  amount  of 
platinum  chloride. — X.  II.  J.  M. 


Estimation  of  Ferric  Oxide  and  Alumina  in  Mineral 
Phosphates.  W.  Hess.  Zeits.  angew.  chem.  1891,  "Ul  — 
708. 

The  precipitates  obtained  by  the  Glaser-Jones  method  and 
by  the  acetate  process  seldom  have  a  uniform  composition, 
and  in  no  case  corresponded  exactly  with  the  formula — 

Al2(POj),  +  Fe2(P04)2, 

owing  to  the  partial  decomposition  of  the  normal  phosphates 
originally  formed  during  the  washing  with  hot  water,  and 
the  resulting  production  of  basic  phosphates.  For  this 
reason  the  phosphoric  acid  must  be  determined  in  the 
precipitate  by  the  citric  acid  or  molybdate  methods. 

Glaser's  statement  that  precipitates  free  from  lime  can  be 
directly  obtained  from  solutions  of  mineral  phosphates  by 
the  acetate  process  was  not  confirmed;  such  precipitates  can, 
however,  he  obtained  by  repeated  precipitation  with  acid 
ammonium  acetate  at  70  ,  and  with  addition  of  phosphoric 
acid.  There  is  no  appreciable  loss  of  alumina.  The  results 
are  as  good  as,  or  better  than  those  obtained  by  the  alcohol 
method,  and  the  process  is,  moreover,  a  quicker  and  simpler 
one.— X.  H.  J.  M. 


Determination  of  Phosphoric  Acid.     H.   Femberton,  jun. 
J.  Amer.  Chem.  Soc.  17,  178—181. 

The  author  calls  attention  to  one  or  two  points  in  reference 
to  the  method  for  determining  phosphoric  acid  by  the 
alkalimetric  titration  of  the  yellow  precipitate,  which  has 
been  the  subject  of  a  report  by  the  Association  of  Official 
Agricultural  Chemists  (Washington,  1894).  In  standard- 
ising the  alkali  against  acid,  phenolphthalein  must  be  used 
as  an  indicator  and  not  methyl  orange.  As  regards  the 
precipitation  of  the  phosphoric  acid  by  the  molybdate  solu- 
tion, it  is  only  necessary  to  heat  the  solution  to  boiling  at 
the  commencement  of  the  operation,  the  lamp  afterwards 
being  withdrawn.  The  molybdate  solution  is  then  run  in 
slowly,  so  as  to  obtain  the  precipitate  in  as  granular  a  form 
as  possible.  It  is  filtered  by  means  of  a  suction  pump  and 
thoroughly  washed.  Some  modifications  of  the  precipitation 
process  are  .alluded  to,  details  of  which  are  given  in  the 
report  above  mentioned.  This  volumetric  method  is  said  to 
give  results  quite  as  trustworthy  as  those  obtained  by 
gravimetric  methods  (cf.  this  Journal,  1894,  0G7). — T.  A.  L. 


Improved  Methods  of  Water   Analysis.    S.  A.  Bachman. 
J.  Amer.  (hem.  Hoc.  1895,17,  296—303. 

In  the  Wanklyn  process  many  errors  are  said  to  be  liable 
to  creep  in  owing  to  imperfect  condensation  and  to  con- 
tamination of  the  distillate  by  impurities  from  the  air. 
Mallet's  proposal  to  prolong  the  action  of  the  permanganate 
by  the  addition  of  so-called  ammonia-free  water  is  al  o 
liskv.  The  author  therefore  employs  the  apparatus  shown 
in  Fig.  1,  in  which  the  litre  flash  A,  containing  the  water  to 
tested,  is  immersed  in  a  saline  bath,  heated  by  two 
burners,  and  is  fitted  with  an  accurately  ground  bulb 
stopper;  through  this  are  sealed  two  tubes,  one  reaching  to 
within  half  an  inch  of  the  bottom  of  the  flask,  and  connected 

outside  with  the  250  c.c.  burette  C;  the  other,  joined  to  a 

50  c.c.  burette  I',,  and  passing  to  within  three  inches  of  the 
bottom  ;    whilst  a   side  tube  is  prolonged  and  coiled    to  form 

the  condenser  worm  D,  which  delivers  througl e  of  two 

perforations  in  the  rubber  cork  of  I  lie  reeei\  "r  K,  a  Will  and 
\  arrentrapp  bulb  V,  being  connected  with  the  Other  perfora- 
tion.   The  apparatus  is  used  under  greatly  reduced  pressure, 

and  all  joints  and  stopcocks  mu-t  be  ground  so  as  lo  remain 

tight  without  a  lubricant.  The  whole  may  be  raised) 
lowered,  and  fixed  in  position  with  the  aid  of  the  thumb- 


o 
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the 


,  shown  in  the  sketch.  In  use,  after  rinsing 
apparatus  with  ammonia-free  distilled  water,  500  c.c.  ol  the 
wati  i  under  examination  are  plact  d  in  the  flask,  and,  after 
,,,  ctions,  the  flask  is  lowered  into  the  heating 
bath;  the  receiver  is  then  attached,  and  the  Will  and 
Varrentrapp  bulbs,  filled  with  Nessler  solution,  are  placed 


in  position,  and  connected  with  the  pump.  The  partial 
vacuum    is  gradually    established,  the  sodium  carbonate 

solution  is  added  through  the  smaller  burette,  and  distilla- 
tion is  continued  until  200  c.e.  have  passed  over,  which  is 
then  Nesslerised  for  free  ammonia.  The  exhaust  tube  is  now 
disengaged,  and  ahoul  250  c.c.  of  the  residual  water  in  A  arc 


Fig.  1. 


drawn  up  into  the  larger  burette;  after  re-connecting  A, 
50  c.c.  of  alkaline  permanganate  solution  are  run  into  the 
residual  50  c.c.  of  water  in  A,  and  distillation  is  continued 
slowly  until  30  to  40  c.c.  have  come  over;  the  stopcock  of 
the  burette  C  is  now  partly  opened,  so  that  the  water  drops 
in  at  the  same  rate  that  distillation  proceeds,  which  must 
not  exceed  50  c.c.  in  15  minutes  (50  c.c.  in  10  minutes 
entails    loss   by   imperfect    condensation).      When  250  to 


300  c.c.  have  distilled  over,  the  distillate  is  Nesslerised.  The 
author  uses  the  same  apparatus  for  a  modified  Kjeldahl 
process  as  follows  : — 300  c.c.  of  the  water  are  placed  in  A, 
and  the  connections  are  made  as  usual ;  10  c.c.  of  specially 
prepared  strong  sulphuric  acid  are  added,  drop  by  drop, 
from  the  burette  B  ;  then,  after  digestion  at  85°  C.  for  an 
hour  under  reduced  pressure,  the  solution  is  boiled  until 
colourless.  It  is  then  rendered  strongly  alkaline  by  the 
addition,  through  B,  of  50  c.c.  of  a  strong  (ammonia-free) 


sodium  hydroxide  solution.  250  c  c.  of  the  contents  are 
then  drawn  up  into  C  ;  50  c.c.  of  permanganate  solution  arc 
added  through  B,  and  distillation  and  Xesslerising  are 
carried  on  as  above  described.  By  this  process,  rosaniline 
hydrochloride    gave    S6-9    per    cent,    of   the    theoretical 

Fiff.  3 
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Analysis   of  Sodium   Peroxide.      L.   Archbutt.     Analyst, 
20,  1895,  3. 

If  solid  sodium  peroxide  be  brought  into  contact  with  an 
acidified  solution  of  potassium  permanganate  in  Lunge's 
nitrometer,  the  volume  of  gas  evolved  varies,  and  is  very 
much  less  than  corresponds  with  the  equation — 

oXa-.O.  +  2KMn04  +  8rLS04  = 

5>Ta.2S04  +  K2S04>  2MnS04  +  8ILO  +  5U;. 

If  the  peroxide  be  dissolved  in  a  large  volume  of  cold 
acidified  water,  there  is  always  a  slight  and  variable  loss 
of  oxygen  at  the  moment  of  contact ;  therefore  titration 
with  decinormal  permanganate  gives  lew  and  varying 
results. 

The  method  recommended  by  the  author  is  to  place  a 
weighed  quantity  of  the  sample  (about  0*25  grm.)  in  the 
dry  tube  of  the  nitrometer  flask,  and  in  the  flask  itself 
about  5  c.c.  of  pure  water  containing  in  suspension  a  few 
milligrammes  of  precipitated  cobalt  sesquioxide,  decom- 
position by  water  alone  being  much  too  slow  and 
incomplete.  The  cobalt  oxide  brings  about  rapid  and 
complete  decomposition  of  the  sodium  peroxide  as  soon  as  it 
is  brought  into  contact  with  the  water,  and  the  volume  of 
oxygen  evolved  is  the  available  oxygen  contained  in  the 
weight  of  peroxide  taken. 

A  ■-ample  of  commercial  sodium  peroxide  taken  from 
a  full  14  lb.  canister  fresh  from  the  maker's  works,  tested 
by  the  above  method  (except  that  a  small  drop  of  cobalt 
nitrate  solution  was  used  instead  of  cobaltic  oxide  pre- 
cipitate) gave,  in  three  experiments,  18*54,  184G,  and 
18 "57  per  cent,  of  available  oxygen.  The  same  sample 
contained  78-CG  per  cent,  of  sodium  oxide,  and  0*49  per 
cent,  of  alumina  and  iron  oxide.  Hence  the  calonlated 
composition  was  :  Sodium  peroxide  (\a_'»_.)  90*41  ; 
caustic  soda  (NaOH)  8  73  ;  alumina  and  iron  oxide  u-  19  ; 
total  M  ■  63. 

This  analysis  does  not  take  into  aeeonnt  a  very  little 
carbonate,  a  trace  of  chloride,  a  minute  tsace  of  sulphate, 
and  a  few  particles  of  nnoxidised  sodium  whieh  tin'  sample 
contained.     No  other  imparity  was  detected. — L.  A. 


Estimation  of  Tellurium  in   Copper  /tuition.      ('.  White- 
head.    J.  Ainer.  Cbem.  Soe.   I  *').'.,  17,  2W)— 281. 

I>I-  25 — 50    gniM.    of     the     bullion     in     nitric     aeid 

I     B.),  and    boil   olT    the    .  ,j     ;,,.j,|.       y\dd    ferric 

nitrate  solution  equivalent  to  250  mgrnM.  of  metallic  iron. 
Prseeipitafc    hot,  with  excess  of  ammonia  i  filter,  and  wash 

completely   with    ammonia  :    if  necessary,  dissolving    and 
precipitating.      Dissolve  the    precipitate  which  contains 

all    the    nelenium     and     tellurium    as    ferric    selenite    and 


amount,  cyanuric  acid  (1  hour  distillation)  gave  91*2  ;  urea, 
from  urine  100'3,  and  from  ammonium  cyanato  99-0;  and 
potassium  ferrocyanide  59*8  percent.  In  Nesslerising,  the 
Leeds  comparator,  modified  by  the  addition  of  a  stopcock 
and  subsidiary  tube,  as  shown  in  Fig.  2,  is  used.  The 
Frankland  combustion  process  may  also  be  arranged  with 
great  advantage  so  as  to  dispense  with  evaporation  in  the 
open  air.  Evaporation  is  conducted  in  the  vessel  A 
(Fig.  3),  communicating  with  the  tube  C,  the  upper  part  of 
which  is  filled  with  broken  glass  tubing,  over  which  a  gentle 
stream  of  strong  sulphuric  aeid  is  kept  flowing.  A  jet- 
pump  connected  with  a  three-way  cock  maintains  a  vacuum 
of  15  mm.  in  the  whole  apparatus  ;  this  arrangement  of 
cock  permits  the  exhaust  to  be  connected  with  D  normally, 
but  with  E  momentarily,  when  it  is  necessary  to  discharge 
sulphuric  acid  into  :he  bottle  F.  In  use,  200  c.c.  of  water 
are  introduced  into  B,  and  the  stopper  is  closed;  A  being 
immersed  to  a  depth  of  two  inches  in  a  water-bath,  the 
water  is  allowed  to  trickle  through  an  almost  capillary  pro- 
longation of  B,  at  the  exact  rate  of  evaporation.  The 
vacuum  must  be  very  gradually  established,  and  at  no  time 
must  the  water  boil. — W.  G.  M. 


tellurite,  in  hydrochloric  acid  ;  add  excess  of  tail 
acid;  render  alkaline  with  potassium  hydroxide,  and  p 
hydrogen  sulphide.  Filter,  and  acidify  the  filtrate,  which 
contains  both  these  elements  in  solution  as  sulphides  ;  filter. 
Dissolve  the  precipitated  sulphides  in  aqua  regia;  evaporate 
dry;  take  up  with  hydrochloric  acid;  and  pass  sulphur 
dioxide  through  the  liquid  to  saturation.  Place  the 
covered  beaker  aside  for  12  hours  in  a  warm  place;  and 
collect  the  mixed  precipitate  of  selenium  and  tellurium  on 
a  tared  filter;  dry  at  100',  and  weigh.  Boil  the  precipitate 
in  strong  potassium  cyanide  solution,  filter,  and  add 
hydrochloric  acid  to  the  filtrate  ;  the  selenium,  which  then 
comes  down  alone  as  a  brick-red  precipitate,  may  be  dried 
at  100°  and  weighed.  The  tellurium  is  determined  by 
difference,  or  by  saturating  with  sulphur  dioxide  the 
cyanide  filtrate  from  the  final  selenium  precipitate,  and 
collecting  the  tellurium,  together  with  the  original  residue 
from  the  treatment  of  the  mixed  precipitate  by  cyanide, 
and  weighing  after  drying  at  100°. — W.  G.  M. 


Action  of  Hydrogen  Sulphide  on  Antimonic  Acid  Solutions. 
Otto  Bosek.    Proc.  Chera.  Soc.  1895  [150],  44. 

The  complete  conversion  of  antimonious  into  antimonic 
compounds  by  the  action  of  oxidising  agents  is  difficult. 
Such  agents  as  fuming  nitric  acid,  potassium  chlorate  and 
hydrochloric  acid,  and  even  bromine  in  alkaline  solution  do 
not  produce  complete  oxidation  unless  they  act  for  a  long 
time  and  are  used  in  very  large  excess. 

An  excess  of  an  aqueous  solution  of  hydrogen  sulphide 
acting  on  antimonic  acid  solution  at  ordinary  temperatures 
forms  antimony  pentasulphide,  thus  showing  that  exact 
results  are  obtained  when  Bunsen's  directions  are  strictly 
followed. 

When  hydrogen  sulphide  acts  on  antimonic  acid  solu- 
tions, the  quantity  of  antimony  pentasulphide  increases  (a) 
the  lower  the  temperature,  (6)  the  more  rapid  the  stream  of 
hydrogen  sulphide ;  whilst  the  quantity  of  antimony  trisul- 
phide  mixed  with  sulphur  increases  («)  the  higher  the 
temperature,  (6)  the  slower  the  action  of  the  hydrogen 
sulphide.  The  quantity  of  the  pentasulphide "  formed 
increases  up  to  a  certain  limit  (10  to  20  per  cent.)  with  the 
amount  of  hydrochloric  acid  present,  after  which  it 
diminishes.  Antimonic  solutions  are  more  easily  and  com- 
pletely reduced  by  hydrogen  sulphide  in  presence  of  a 
chromic  salt. 


ORGANIC   CHEMISTR  Y.—  QUALITA  Tl  VE. 

Delicate  and  Typical  Colour  Reaction  for  p~Amidophenol. 
A.  Michaelis  and  P.  Luxembourg.  Her.  27,  3005 — 
3009. 

A<  coHDma  to  Hantzsch  and  Freese  p-amidophenol  after 
treatment  with  acetone  does  not  give  the  typical  calcium 
hypochlorite  reaction,  but  the  authors  point  out  that  with 
proper  precautions,  the  test  is  a  very  delicate  one,  one 
part  in  10,000  being  readily  detected.  Para-amidopheuol 
acetate  gives  the  test  more  readily  than  the  hydrochloride  ; 
dilute  bleaching  powder  solution  should  be  used  and 
added  gradually,  as  the  violet  colour  is  destroyed  by  an 
excess  of  the  reagent.     (See  also  this  Journal,  1895,  390.) 

— T.  A.  L. 


The    Phosphotnciybdic   Acid    Test   as  a). plod    to    Lard 
Analysis.    ('•.  I'.  Tennille.    .1.  Amer.  Chem.  Soc.  1895 
17,88—41. 

Tin:    phosphomolybdic     acid    test    for    the    detection    oi 
cotton  leed   oil    in    lard  was    first    proposed  by    Welmans 

(this  Journal,  1  h'j-j,  r,  ih).     Sehu.it/er  and  Lungwitz  (ibid., 
i,  SI  ij  found  the  method  or  ureal  use,  whilst  according 

to     W'allenstein     dhid.,    1893,    54)    tallow    gives    a    green 

(.    2 


' 


THE  JOURNAL   OF  THE    SOCIETY   OF  CHEMICAL  INDUSTRY.         [May81,M95. 


i  oloratioD  with  the  phosphomolybdic  solution.    The  author, 

.,,,  in  Do  case  obtained  a  green  colour  with  tallow 

and  othei   kinds  of  beef  Pat.      According  to  Lewkowitsch 

(this  Journal,  1894,  617)  Welmans'  reaction  can  only  be 

employed   as  a   preliminary   test.     Samelson   (toi<2.,   760) 

concludes  thai  the  tesl   is  of  no  value  and  thai  the  iodine- 

nic  alone   is  trustworthy.      As   regards   the 

iodine  figures,  Ihej  may  vary  verj  considerably.     American 

lards  frequentlj  do  nol  represent  the  whole  fat  of  the  hog, 

but  onlj    a   portion,  and  fats  from  ilifTcrent  parts  of  the 

give  \<i\  variable  iodine  figures. 

A  number  ol  lards  were  examined,  and  the  results  are 
tabulated.  They  are  arranged  under  the  following  head- 
Tin-  lliilil  figures;  theTitrej  Kise  of  temperature 
with  Bulphuric  acid:  Bechi  and  Milliau's  silver  nitrate 
(ests;  Welmans'  test ;  Microscopic  test;  Free  fatty  acid 
and  Specific,  gravity.  The  Hub!  figures  varied  from 
47  7  to  58*6,  the  increase  corresponding  approximately 
with  a  decrease  in  the  titre.  The  Hub!  figures  owe  their 
differences  to  variations  iu  the  composition  of  the  fat  ; 
i  Ih  softer  the  fat,  the  greater  is  the  amount  of  oleic 
glyceride,  and  the  lower  the  titre. 

It  is  concluded  that  the  Welmans  test  is  not  trustworthy 
when  less  than  10  or  1  .">  per  cent,  of  cotton-seed  oil  is 
present.  When  a  slight  green  colour  is  produced,  the 
I ii i  -cnce  of  cotton-seed  oil  is  not  proved,  but  a  deep 
emerald-preen  colour  indicates  almost  certainly  a  con- 
siderable addition  of  vegetable  oil. — X.  H.  J.  M. 


Analyses  of  Cotton  J)i/ci!  with    Alizarin.     C.   Liebermann 
and  P.  Michaelis.     Ber.  27,  3009—3019. 

This  investigation  was  undertaken  in  order  to  work  out 
Liebermann's  theory  of  dyeing  (Ber  26,  1574,  this  Journal, 
1894,  28),  since  no  trustworthy  numbers  have  yet  been 
published  as  to  the  relative  proportions  in  which  mordant 
and  dye  are  present  on  the  fibre.  The  theory  derives  no 
support  from  the  present  experiments.  The  method  of 
analysis  consists  in  extracting  the  dyed  material  first  with 
ether,  which  after  evaporation  gives  the  "  uncombined  oil." 
The  pattern  is  next  extracted  with  hydrochloric  acid  of 
sp.  gr.  1*125,  then  with  alcohol,  and  finally  with  dilute  hydro- 
chloric acid.  All  these  extracts  are  evaporated  separately, 
the  residues  mixed,  with  the  exception  of  the  oils,  and  after 
moistening  with  hydrochloric  acid  are  extracted  with  cold 
water,  which  leaves  the  colouring  matter  and  oleic  acid 
undissolved.  After  drying,  the  residue  is  extracted  with 
carbon  bisulphide  when  the  colouring  matter  remains 
undissolved,  and  the  oleic  acid  is  also  weighed  after 
evaporating  off  the  carbon  bisulphide.  The  dilute  hydro- 
chloric acid  extract  obtained  above,  is  again  evaporated  to 
dryness,  fused  with  sodium  nitrate  and  carbonate,  in  order 
to  destroy  any  traces  of  organic  matter,  and  the  analysis  of 
the  mineral  constituents  (tin,  aluminium,  calcium),  is 
carried  out  in  the  usual  manner.  Samples  of  cotton  cloth 
dyed  for  the  market  with  Turkey-red,  Bordeaux,  and  dark 
madder  violet,  were  analysed  according  to  the  method 
described,  and  the  results  are  tabulated.  It  would  appear 
that  shades  which  are  practically  indistinguishable  as 
regards  strength,  shade,  and  brightness,  can  nevertheless 
be  produced  apparently  by  very  different  compounds.  A 
noticeable  feature  is  the  large  percentage  of  calcium,  which 
is  not  entirely  due  to  the  presence  of  the  oleic  acid,  since 
experiments  made  without  the  use  of  ricinoleic  acid  also 
show  the  same  high  percentage,  and  it  would  appear  that 
the  lime  is  in  some  way  combined  with  the  cotton  itself. 
The  analyses  made  by  previous  observers  have  in  general 
consisted  of  ash  determinations,  but  these,  the  authors 
point  out,  are  very  untrustworthy,  and  they  lay  stress  upon 
the  fact  that  the  presence  of  uncombined  mordant  on  the 
fibre,  a  method  frequently  resorted  to,  necessarily  vitiates 
an  analysis,  and  for  the  purpose  of  analysis,  samples  should 
always  be  dyed  to  the  heaviest  possible  shade,  although 
technical'}'  this  may  not  be  always  practicable. — T.  A.  L. 


Composition    find    Analysis  of    Brandies.     X.    Rocqnes. 
Comptea  rend.  1895,  120,  872—874; 

The  constituents  mentioned  in  the  subjoined  table  were 
determined  as  follows  :  —  Total  acids;  titration  with  NT/10 
caustic  soda,  with  phenolphthalein  as  indicator  ;  acidity 
expressed  as  acetic  acid.     Ethereal  salts ;  hydrolysis  by 

ebullition  with  excess  of  caustic  soda  and  titration  of  the 
residual  alkali;  results  expressed  as  ethyl  acetate.  Alde- 
hydes; comparison  of  the  colour  produced  in  rosaniline 
bisulphite  solution  with  that  produced  by  standard  ethyl 
aldehyde  solutions ;  results  expressed  as  ethyl  aldehyde. 
Furfural ;  comparison  of  the  colour  produced  in  aniline 
acetate  solution  with  that  produced  b\  standard  furfural 
solution.  Higher  Alcohols  ;  method  of  the  l'aris  municipal 
laboratory.  Ammonia,  amides  and  liases  ;  evaporation  in 
presence  of  sulphuric  acid  and  estimation  by  Kjeldahl's 
method. 

The  samples  analysed  were  undoubtedly  genuine. 


"  Katx-de-Vie  nE  Yins  ou  Trois-SIX  Genre  Mont- 

PELLIER"    (14    ANALYSES). 


Maximum. 


Minimum.  '      Mean. 


l  hectolitre  of  alcohol  at  100° 
contains : — 
Total  acids 


Ethereal  salts. 


Aldehydes 

Furfural 

Higher  alcohols , 
Ammonia 


Ratio:  higher  alcohols 
ethereal  salts 


Grins. 

118-28 

330-17 

63-12 

2-30 
3W59 

0-33 

2-32 


Grms. 

7-34 
52-90 
10-03 
Trace 
78-20 

0-08 

0-43 


Grms. 

45*08 

109-91 

23*84 

0-23 

192-04 

0-18 

1-13 


"  Eaux-de  Vie  de  Marcs  de  Vins"  (10  Analyses). 


Maximum. 


Minimum. 


Mean. 


1  hectolitre  of  alcohol  at  100' 
contains : — 

Total  acids 

Ethereal  salts 

Aldehydes 

Furfural 

Higher  alcohols 

Ammonia 

Ratio  •  1'fcher  alcohols 
'  ethereal  salts 


Grms. 
169*35 
437-31 
518-95 

1-50 
333-46 

1*41 

2-54 


Grms. 
12-40 
78-80 
73-11 
Trace 
46*82 
0-32 

0-26 


Grms. 

82-15 

195-92 

251-46 

0*45 
217*73 

0-50 

1-21 


Cognacs  (11  Analyses). 


Maximum. 

Minimum. 

Mean. 

1  hectolitre  of  alcohol  at  100° 
contains : — 

Grms. 

138-30 

198-34 
40-05 
25-25 

304-59 
8-05 

2-50 

Grms. 

S-91 
86-80 

7*38 

1-01 
162-05 

0-36 

0-90 

Grms. 
77-65 

137 -IS 

22 -SO 

3-94 
212-64 

Ratio:  higher  alcohols 
ethereal  salts 

1-18 

1-54 
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Rums  (9  Analyses). 


Maximum. 


Minimum. 


Mean. 


1  hectolitre  of  alcohol  at  100° 
contains : — 
Total  acids 


Ethereal  salts. 


Aldehydes 

Furfural 

II  -  ier  alcohols. 
Ammonia 


Ratio 


higher  alcohols 
ethereal  salts 


Grms. 

293-55 

381-86 

30-77 

6-9 1 

86-00 

3*70 

0-57 


Grms. 
189-60 

162  "n 

17-83 
0-90 

41-91 
1-87 

o-ii 


Grms. 

2W31 

275-01 

23-01 

4-23 

62-60 

2-85 

0-22 


The  author  concludes  that  the  most  important  con- 
stituents to  be  determined  in  a  brandy  for  the  purpose  of 
ascertaining  the  origin  of  the  sample  are  the  total  volatile 
substances  other  than  ethyl  alcohol,  the  contents  of  ethereal 
salts  and  higher  alcohols,  and  the  ratio  of  these  to  each 
other.— A.  G.  B. 


Determination  of  Cane  Sugar  in  the  Presence  of  Commercial 
Giunose.  H.  A.  Weber  and  W.  McPherson.  J.  Amer. 
Chem.  Soc.  1895,  17,  312—320. 

Ix  the  determination  of  sucrose  in  glucose,  all  the  official 
methods  necessitate  inversion  by  acids  ;  but  as  dextrin  is 
frequently  present,  -which  is  readily  hydrolysed  to  dextrose, 
and  has  then  only  one-fourth  of  its  original  rotatory  power ; 
and  as  there  may  be  other  similarly  alterable  bodies  also 
present,  very  serious  errors  may  be  introduced.  Of  the 
published  processes,  the  shorter  take  no  cognisance  of  the 
so-called  unfermentable  carbohydrates,  and  even  the  longer 
cannot  be  deemed  satisfactory  in  this  respect,  since  so  little 
is  known  about  these  substances.  Working  by  the  method 
in  Thorpe's  Dictionary  of  Applied  Chemistry  (Vol.  ILL, 
pp.  601-02),  the  author  analysed  nine  samples  of  glucose, 
and  found,  approximately,  maltose,  22*3  to  55*9  (mean  = 
43-5);  dextrose,  5-8  to  27-5  (mean  =  17*0);  dextrin, 
12-3  to  32*8  (mean  =  21-7);  and  ash,  0-17  to  0-37  per 
cent.  In  all  these  cases  excepting  one,  the  malt 
exceeded  the  dextrose  in  quantity,  the  highest  divergence 
being  seen  in  a  sample  marked  "Brewers'  Extract,"  in 
which  the  percentages  were,  maltose  47-7  and  dextrose 
Three   processes   were  then   tried   on  these  samples, 

h  as  would  be  u-ed  to  invert  the  sucrose  if  any  were 
present;  namely,  the  present  official  method,  in  which 
•h<-  sample,  mixed  with  the  proper  amount  of  acid,  is  bo 
gradually  heated  that  it  only  reaches  68   (    after  lOminul 

is  considered  to  be  complete;  secondly, 
the  older  official  method,  whereby  the  mixture  was  heated 
to  68°  for  10  minutes ;  and,  thirdly,  the  German  method, 
in  which  it  is  heated  to  07  — 70  ('.  for  15  minutes.  Th 
three  methods  gare  differences  between  the  readings,  made 
before  and  after  inversion,  of  from  01  to  0*7  divisions, 
l  :;  to  l  *9  divisions,  and  1*8  to  2*4  divisions,  respectively. 
By  r.ing  acetic   for  hydrochloric  acid   (see    next 

i  no  advantag  gained  over  the  first  of  the 

ems,  the  diffei  LI  ranging  from  0  ■  35 

i*60  divisions  on  the  cane-sugar  scale.  This  error  would 
be  equivalent  to  from  o-l  to  2-o  per  cent  of  sucrose  in  an 

d   determination  with   a  glucose  containing  cam-  -agar. 

Blight  though  it  is,  it  is  so  constant  thai  a  correction  maj 
be  advantageously  made,  which  can  b  ■  found  as  follows  : 
The  reading  due  to  glucose  i-  determined  approximately, 
by  subtracting  from  the  direct  reading  three-fourths  of  the 

difference    L>  ot     Sum    Of)    the     direct    and      invert 

dings,  the  temperetun    being  aboal   20°.    Then,  if    B 
be  the  reading  due  to  glucose,  the  required  correction  will 
'.which  must  be  subtracted  from  the numeratoi 


B 


glucose  and  sucrose,  ranging  from  sit. 20  to  10:90,  the 
percentage  of  sucrose  found,  without  applying  the  correction, 
showed  a  plus  error  of  from  0-15  to  0-82  per  cent.,  ami 
with  the  correction  of  only  0  to  0*18.  Hence,  the  error 
always  introduced  through  partial  hydrolysis  of  dextrin 
during  inversion  is  practically  obviated.  But  it  is  necessary 
that  chemists  should  adhere  to  one  method  of  inversion  if 
results  are  to  be  comparable. — W.  G.  M. 


Rapid  Estimation  of  Starch.     P.  L.  Hibbanl.     J.  Amer. 
(hem.  Soc.  1895,  17,  64—68. 

The  substance  is  finely  powdered,  so  that  the  starch  may 
be  readily  extracted  without  long  boiling,  an  amount  con- 
taining at  least  0'5  grm.  put  into  a  flask  with  50  c.c.  of 
water  and  1  or  2  c.c.  of  malt  extract.  It  is  at  once 
heated  to  boiling,  being  frequently  shaken  to  avoid  the 
formation  of  clots.  After  boiling  a  minute,  the  mixture  is 
cooled  to  50°— 60°,  2  or  3  c.c.  of  malt  extract  added, 
and  slowly  heated  for  10 — 15  minutes  until  boiling,  again 
partially  cooled  and  tested  with  iodine  solution  for  starch. 
If  the  starch  is  all  converted,  the  mixture  is  cooled,  made 
up  to  a  definite  bulk  and  filtered  through  fine  musiin.  Ad. 
aliquot  part  of  the  filtrate  (containing  0-2  or  0-3  grm. 
of  starch)  is  boiled  with  5  c.c.  of  30  per  cent,  hydrochloric- 
acid,  and  water  to  make  about  60  c.c,  for  half  an  hour  on  a 
sand-bath.  When  cold,  the  solution  is  neutralised  with 
caustic  soda,  and  the  dextrose  determined  with  Fehling's 
solution. 

F.  Salomon  (J.  prakt.  Chem.  28,  82)  found  hydrochloric 
acid  to  be  the  best  acid  for  hydrolysis  of  starch. 

Good  starch  leaves  a  slight  residue,  some  of  whicli  is 
soluble  in  dilute  acid  ;  it  seems  to  be  largely  due  to  other 
substances  than  starch. 

The  method  is  quick,  less  than  two  hours  beiDg  required, 
and  accurate.  The  precautions  to  be  observed  are  pre- 
vention of  clotting,  and  rapid  heating  to  avoid  lactic 
fermentation.  The  method  is  particularly  recommended 
for  cattle  foods  and  starch-factory  residues! — X.  H.  J.  M. 


Estimation  of  Tannins.     A.  Girard.     Comptes  rend.  1895, 
120,  358—360. 

Tm.  author  originally  suggested  the  use  of  the  middle  coat 
of  the  sheep's  intestine,  employed  for  making  violin  strings, 
as  a  suitable  form  of  animal  membrane  by  which  to  absorb 
the  tannin  from  a  liquid  in  which  this  constituent  is  to  be 
estimated  (Comptes  rend.  1882,  95,  185).  Since,  in  the 
hands  of  diverse  chemists,  the  proposed  method  lias  given 
results  of  widely  different  degree  of  accuracy,  attention 
has  been  turned  to  the  quality  of  the  material  as  it  i-  to  b 
obtained  in  the  market.  It  was  found  that  the  commercial 
article  contains  from  5  to  10  per  cent,  of  soluble  salt:  and 
wjme  2  per  cent,  of  fat — constituents  which  will  sufficiently 
account  for  the  variations  in  the  results  obtained  when 
nsing  such  a  material  for  the  estimation  of  tannin. 

membrane  should  be  purchased,  if  possible,  before  it 
has  been  twisted  into  violin  Btrings  and  otherwise  treated; 
it  should  be  dried  and  soaked  in  Bulphurous  acid  to  preserve 
it.  If  obtained  in  this  condition  it  may  be  cut  up  and 
extracted  in  the  cold  with  absolute  ben/,  ne  until  free  from 
fat.  Alter  an  exposure  to  air,  to  allow  the  benzene  to 
are  washed  three  or  four  times  with 
cold  v.atcr  and  dried  at  the  ordinary  temperature,  care 
;  taken  that  they  do  not  adbere  t'"  each  other.  Such 
prepared  material  will  give  reliable  results  In  tannin  deter 

initiations. — A.  ('•.  1!. 


b)    in  Clerget'l  formula.     Tested    with   mixtures    of 


Separation  of  Solid  and  Liquid  Fatty  Acids.    B,  Twitchell. 

.1.  Amer.  (hem. Soc.  L895,  17,  289—295. 

Tin.    fatty   acids    from    natural    fat     insoluble   in    water    an 

Dearly  always  mixtures  of  acids  of  the  acetic,  acrylic,  oi 
of  lower,  series.     Usually  solid  stearic  and  palmitic 
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represent  1 1 •••  -  Brit  group,  while  the  liquid  oleic  and 
Linoleic  acidi  belong  to  die  other  series.     Many  methods 

v,  ,,  for  tli.-  separation  "i  the  Bolid  and  liquid  acids, 
Inn  noii. •  nave  proved  satisfactory.  A  comparison  of  the 
besi  i-  given.     In   Muter's  process  (Analyst,  April  i 

a*  i lifted  by  Lane,  and  applied  chiefly  to  lard,  die  neutral 

p  ,i;i-ii  Boaps  are  precipitated  bj  lead  acetate  from  boiling 
v..ii.  i  ;  the  lead  soap-  which  cling  to  the  side-  of  the 
beake*  air  well  washed  with  boiling  water,  dried  quickly, 
and  boiled  with  re-distilled  ether.  The  soaps  of  the  liquid 
acids  dissolve,  and.  after  filtration  and  washing,  are  de- 
composed  with  hydrochloric  acid  and  water.  Part  of  the 
ethereal  solution  of  the  fatty  acids  which  floats  on  the 
water,  is  titrated    with    -odium  hydroxide,  and  part  with    v. 

Iliibl's  reagent  ("after   evaporation  and  drying  in  carbon 

dioxide).  The  author  finds  the  iodine  absorption  of  lard 
I.,  be  56-27,  of  the  fatty  acids  oflard  58*  19  and  59 -26,  and 
of  the  liquid  acid  obtained  by  the  above  process  94*06 
(Muter  found  '.>  I  I  per  cent.  Hut  even  when  stearic  and 
palmitic  acid-  are  purified  by  crystallisation  until  the 
iodine  number  is  zero,  it  is  found  that  100  c.c.  of  ether  at 
l'.">  ('.  dissolve  0-015  grni.  of  their  lead  soaps,  which 
quantity  remains  dissolved  at  0°  C.  This  would  cause  an 
error  of  1  per  cent,  in  Muter's  process,  which  would 
probably  be  increased  in  the  presence  of  lead  oleate.  Hut 
a  more  serious  objection  is  that  the  lead  soaps  of  the 
unsaturated  fatty  acids  oxidise,  even  more  readily  than  the 
free  aeids  themselves,  on  exposure  to  air;  and  such 
oxidation  is  necessarily  considerable  in  this  process.  In 
Jean's  process  (modified),  4  grins,  of  the  bird  fatty  acids 
in  .'id  c.c.  of  95  per  cent,  alcohol  were  mixed  with  2-5grms. 
of  lead  acetate  in  20  c.c.  of  the  same  spirit,  both  hot ;  after 
standing  for  an  hour  at  the  room  temperature,  and  for 
a  not  her  hour  at  15  C,  part  of  the  solution  was  filtered 
from  the  precipitate  and  treated  in  a  separator  with  ether 
and  dilute  hydrochloric  acid;  after  washing  and  drying  in 
carbon  dioxide,  the  percentage  of  liquid  fatty  acids  was 
found  to  be  51-82,  and  their  iodine  number  103- 37.  The 
solid  fatty  acids  obtained  from  the  lead  precipitate  absorbed 
4  •  90  per  cent,  of  iodine.  Clearly  part  of  the  liquid  acids 
must  have  precipitated  with  the  solid  acids,  as  would  be 
expected  from  the  known  low  solubility  of  lead  oleate  even 
in  absolute  alcohol.  The  higher  iodine  number  for 
.he  unsaturated  acids  obtained  by  this  method,  show  that 
those  found  by  Muter's  process  contained  either  saturated 
or  oxidised  fatty  acids.  Jean  also  obtained  a  low  figure,  hut 
then  lie  did  not  dry  the  acids  in  carbon  dioxide.  The  only 
solution  of  the  problem  at  present  appears  to  be  presented 
by  a  modification  of  Jean's  process,  tried  and  calculated  as 
follows  : — 4  p'ins.  of  lard  acids  were  dissolved  and  pre- 
cipitated with  lead  acetate  as  described,  cooled  for  one  hour 
to  15  and  filtered.  10  c.c.  of  the  filtrate  were  drawn  off, 
and  the  fatty  acids  after  separation  by  hydrochloric  acid 
were  dried  in  carbon  dioxide  and  treated  with  v.  Hubl's 
solution.  The  remainder  of  the  solution  was  cooled  to0°  C. 
for  one  hour  ;  a  further  precipitate  was  thus  obtained, 
which  was  filtered  and  washed  with  95  per  cent,  alcohol, 
the  washings  being  thrown  away.  The  iodine  number  of 
the  acids  in  the  filtrate  from  this  was  also  taken  ;  results 
were  as  follows : — 


Weight  in  Grtus. 


Iodine  Juimber. 


Lard  fatty  acids. 


Fatty  acids  from  filtrate  al  15°     0"2675  (  =  46-81 

cut.) 
„  precipitate       0*1020 

at  ii 
„  filtrate  at  0°     0-1915 


02  *57 

109"35  percent. 

118-02 


109*35  per  cent.  =  51-19.  The  result  is  deducted  from  the 
iodine  number  of  the  original  acid-,  the  difference  represents 
oleic  acid  |  62*57 — 51'  19  =  11  -88,  which  multiplied  by  u-9 
gives  tin-  percentage  (12-04)  of  oleic  acid  precipitated  with 
the  -olid  acids.  This  number  must  be  added  to  that  of 
the  liquid  acid  in  the  filtrate  46-Kl  +  1201,  which  gives 
the  total  liquid  acid- as  59 * 45,  and  their  iodine  number  is 

"•  =  105*2.     But  the  iodine   number  109  '35  corresponds 
59  46 

to  a   mixture  of  78-5  per  cent,  oleic  with   21*5   per  cent. 

linoleic  acids;  hence  there  was  21  •  5  *  0-4681  =  10-06  per 

cent,   of   linoleic  acid   in  the   original    fatty  acids.     Ro.-e's 

method    (this  Journal,  18*37,  6,  '!(,6)  gave  fair  results  when 

]m  iroleum  ether  that  was  completely  volatile  at  80°  C.  was 

substituted  for  ordinary    ether,  lead  stearate  and  palniitate 

being  much   less  soluble  in   this  than   in  the   older  solvent. 

But  the  method  is  only   applicable    when  the  original  fat  i- 

perfectly  fresh. — YV.  (J.  M. 


The  fatty  acid  in  the  precipitate  at  0°  appeared  to  he 
pure  oleic  acid.  The  action  of  lead  acetate  is  therefore 
rather  one  of  fractional  precipitation  than  of  quantitative 
separation.  But  the  percentages  can  be  calculated  from  the 
above  numbers.  The  percentage  of  liquid  acids  in  the 
alcoholic  filtrate  is  found  from  the  fraction  drawn  off,  and 
this  is  multiplied  by  their  iodine  number  thus — 46-81  x 


Examination  of  Glycerin  for  Use  in  the  Nitroglycerin 
Manufacture.  (J.  E.  Barton.  J.  Amer.  Chem.  Soc.  1895, 
17,  277—280. 

Allen's  requirements  ("  Commercial  Organic  Analysis") 
are  considered  too  severe.  The  tests  applied  by  the  author 
are : — 

For  Ash  and  Carbonaceous  Residue  (indicates  mineral 
matter  and  carbohydrates). — A\ — 51,  grms.  of  glycerin  are 
heated  in  a  tared  porcelain  crucible  until  ignition  occurs  ; 
the  source  of  heat  is  then  removed,  and  the  liquid  is 
allowed  to  burn  out.  The  crucible  is  cooled  in  a  desiccator 
and  weighed  for  carbonaceous  residue  and  then  ignited  for 
the  ash. 

Sodium  Chloride. — 100  c.c.  of  glycerin  are  rinsed  into  a 
porcelain  casserole,  neutralised  with  sodium  carbonate,  and 
titrated  with  decinormal  silver  nitrate  in  the  presence  of 
potassium  chromate  as  indicator;  0*2  c.c.  is  deducted  for 
coloration,  and  the  sodium  chloride  contents  calculated  as 
usual,  the  specific  gravity  of  the  glycerin  being  known. 

Total  Acid  E<juicahnt  (indicates  fatty  acids).— 100  c.c. 
of  glycerin  are  diluted  to  300  c.c.  in  a  beaker,  a  few  drops 
of  a  1  per  cent,  solution  of  phenol  phthalein  and  10  c.c.  of 
normal  sodium  hydroxide  are  added ;  after  boiling,  the 
liquid  is  titrated  with  normal  hydrochloric  acid. 

Higher  Fatly  Acids. — A  current  of  nitrogen  tetroxide 
is  passed  through  a  portion  of  the  glycerin  mixed  with 
twice  its  volume  of  distilled  water,  which  is  then  heated  on 
the  steam  bath  for  two  hours.  The  sample  must  give  no 
precipitate  either  on  dilution  or  later,  as  this  would  indicate 
the  presence  of  fatty  acids. 

Neutrality. — Xot  more  than  0-3  c.c.  of  normal  hydro- 
chloric acid,  or  normal  sodium  hydroxide  solution,  should 
be  required  to  produce  the  change  in  colour  of  50  c  c.  of 
the  glycerin,  mixed  with  100  c.c.  of  water  and  a  few  drops 
of  alcoholic  phenol-phthalein. 

Specific  Gravity. — This  determination  is  made  with  the 
Sartorius  balance  at  the  room-temperature.  To  reduce  to 
the  value  at  15°  C,  add  {t—  15)  x  0*00065,  and  subtract 
0*0003  +  (J.  — 15)  x  0*000025  R,  when  t  is  the  temperature 
of  the  glycerin,  and  It  the  value  read  from  the  balance. 

Permanent  Specific  Gravity  (indicates  lighter  bodies, 
mainly  hydrocarbons). — The  glycerin  is  heated  in  a  250  c.c. 
flask  for  "two  hours  to  225° — 23u°  C. ;  the  flask  is  closed  by 
means  of  a  cork  with  a  small  perforation,  and  cooled  to  the 
room  temperature.  A  specific  gravity  determination  then 
gives  the  required  result.  A  good  sample  for  the  required 
purpose  gave  the  following  results: — Ash,  trace;  car- 
bonaceous residue,  0-012  per  cent. ;  sodium  chloride,  0*002 
per  cent.;  total  acid  equivalent,  0-05347;  permanent 
sp.  gr.  1-2653;  sp.  gr.  1*2634;  higher  fatty  acids,  none 
reaction,  neutral. — W.  G.  M. 
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Remarks. 

Ammonium  acetate 
solution  extracts 

the  colouring 
matter,  forming  a 
brownish  coloured 

solution ;  i  ill 

addition  of  soda-lye 

— rose  tint.    Alum 

solution  behaves  in 

the  same  manner 

:is  with  purpurine. 

Spectroscopy — 

sue  Xu.  110. 

Ammonium  acetate 

solution  extracts 
the  colouring 
matter  on 
protracted  boiling, 
formimr  a  bluish- 
rose-coloured  liquid. 
The  reaction  with 
dilute  hydrochloric 
acid  or  concentrated 

sulphuric  acid 
serve-,  t«  i  distinguish 

the  dye  from  a 

mixture  of  Palatin 

Sea  i  let  (13)  and 

Khodamine. 

i 

Alcohol. 

No  action 

No  action 

.2 

S3 

C 

Stannous  Chloride+ 
Hydrochloric  Acid. 

Heated— fibre 
yellowish-brown, 

liquid  faint 
brownish  yellow. 

On  heatings  libre 

slowly  decolorised, 

liquid  bright 

orange. 

Heated— fibre 
orange,  liquid 
bright  orange. 

cf 
1 

a 
< 

A  very  little  of  the 

colouring  matter 

extracted  on 
heating,  with  the 

formation  of  a 

faint  rose-coloured 

solution. 

Fibre  in  the  cold 

more  bluish  lint, 

liquid  faint  bluish- 

red ;  heated— fibre 

dark  red,  liquid 

brownish. 

o 

3 

go 

o 

Soda-Lye. 

Coftc.  .—Heated— fibre 

bluish  dark  red. 
liquid  bluish  red. 

Dil.!— Heated— fibre 
dark  red,  liquid  bluish- 
rose  ;  acidified— almost 
colourless  (yellowish). 

Cone.:— Fibre  and 
liquid  reddish-violet  ; 
On  addition  of  water- 
both  fuchsiiie  red. 

Dil,  .—Fibre  in  the  cold 

bluish-red  :  acidified— 

faint  yellowish-red. 

Cone.  .—Heated— fibre 
dark  reddish-Violet, 
liquid  reddish-violet; 

On  addition  of  water — 
fibre  brighter. 

Dil.  .—Fibre  bluer, 
liquid  colourless;  heated 
— liquid  bright  reddish- 
violet  ;  acidified— faint 
rose  colour. 

2 

t> 

2 

OS 

Cokc.;— Liquid  brownish- 

red  i  heated— fibre  more 
yellow  ish :  on  addition 
of  water  -  fibre  brighter. 

Dil.  r— Same  as  dilute 
hydrochloric  acid. 

Cone. ,— Heated— liquid 

bluish-rOSO  ;  OH  addition 

of  water— fibre 

yellowish-red. 

Dil, .-    Same  as  dilute 
hydrochloric  acid. 

Cone.  .—Fibre  dark 
bluish-red,  liquid  bluish- 
red;  heated— fibre 
bright  red  ;  on  addition 

of  water -libre  and 
liquid  faint  brick-red. 

Dil.  .—Same  as  dilute 
hydrochloric  acid. 

Nitric  Acid. 

Come,  .-—Fibre  at  Brsl 
brick-red,  then  orange  i 

heated — libre  and 
liquid  yellow. 

DiJ..— Heated— fibre 
orange-yellow,  liquid 

faint  yellowish  tint. 

Cone,  .-—Fibre  at  lirst 

reddish-orange,  then 

yellowish  brown,  liquid 

Colourless;  on  addition 

Of  water— libre  yellow, 

liquid  yellow  ish. 

Dil.  .-  —  Fibre  in  the  cold 
yellower;  heated— fibre 
yellow,  liquid  colourless. 

Cone. : — Fibre  at  first 
darker,  then  brighter  to 
yellow ;  liquid  yellowish. 

JJil.  .-—Fibre  yellower ; 

heated— fibre  at  first 

orange,  then  yellow  ; 

liquid  colourless. 

-2 

0 
a 

i 

I ,!.  with 
subsequent  addition  of 

water    fibre  brighter) 
liquid  pale  yellowish- 

rose. 

Dil.:— Heated— fibre 

bright  brow  nish,  liquid 

brownish-yellow ;  with 

excess  of  soda-lye— 

bluish-i 

-.  .—  Heated— libre 
yellower,  liquid  faint 

i>i'.:—  Heated  —  fibre 

orange,  liquid  bright 
orange :  with  excess  of 
soda-lyi — reddish- 
let. 

■  ■. : — Heated— fibre 

ponceau-red,  liquid 
reddish. 

Dil.:— Heated— fibre 
at  first  scarlet,  liquid  rose, 
subsequently  fibre 
bright  orange  to  almost 
colourless  (faint  bright 
orange)  ;  liquid  bright 
orange  :  with  excess  of 
s< da-lye — carmine  red. 

i 

• — 

ft 

in;. 

hineal  Scarlet. 
(Animal  fibre.) 

117. 

Cochineal- 
Carmine, 

(Animal  fibre.) 
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The    liphalt  Question.     S.  F.  Pcckbam.     J.  Amer.  Chem. 

Soc  1895,17,  55—63. 
I  ,  ig92  Consul  Pierce  no  ide  a  very  complete  report  on  the 
,l„l  asphalt.  Clifford  Richardson  published  (Jour. 
\,,,lw.  and  Applied  Chem.  L892  93)  the  resnlts  of  very 
elaborate  analyses  of  Trinidad  asphalts,  andhas  recently 
published  a  bulk}  report  in  the  "Mineral  Resources  of  the 
q.S."  (see  this  Journal,  L893,  265,  and  1894,  796). 
D.  Torrey  h  is  shown  in  recent  numbers  of  "  Paving  "  th  it 
a  methodof  asphall  analysis  maybe  based  on  successive 
I  .ohol.  (<  lompare  also  Richardson  and  Bowen, 
■  Paving,"  July,  1894  \  Liffman  and  Sadder,  ibid.,  August, 
1  -'1 1  ;  and  also  this  Journal,  1895,  315.) 

With  regard  to  the  cement  problem  Richardson  (lor.  ri/.) 
Bays  that  the  fluxing  oil  should  not  contain   large  amounts 

solid  paraffins  as  they  1  ause  brittleness  when  the  cement 
becomes  cold,  and  softening  under  the  summer  sun.  The 
more  the  oil  resembles  vast-line  the  better.  The  nature  of  an 
oil  may  be  learned  by  determining  specific  gravity,  flash- 
point, percentage  volatile  in  seven  hours  at  400°  F.,  suscep- 
tibility to  changes  in  temperature  as  revealed  in  changes  of 
viscositv,  presence  of  crystals  of  paraffin  scale.  Before 
mixing* the  asphalt  is  heated  to  about  400°  F.,  and  to 
produce  rapidly  a  smooth  mixture  th<-  oil  is  heated  as  mut-h 
as  convenient.  It  is  put  into  the  -till  and  rendered  quite 
homogeneous  by  passing  air  through  it  for  some  hours. 

The  author  (Amer.  J.  Science,  Jan.  1S94  ;  "Paring  and 
Municip.  Eng."  Aug.  1894)  showed  that  the  residue  em- 
ployed for  softening  asphalt  is  not  a  solvent,  and  is  there- 
fore unsuitable  ;  he  also  pointed  out  that  the  process  of 
blowing  air  into  melted  asphalt  is  wrong. 

Richardson  does  not  give  his  analytical  methods  :  his 
results  include:  amount"  of -water,  percentages  soluble  in 
light  petroleum  and  in  carbon  bisulphide,  the  percentages 
of  organic  matter  not  bitumen,  and  of  ash.  Miss  Linton 
(this  Journal,  1895,  315)  showed  that  carbon  bisulphide 
does  not  dissolve  all  the  bitumen,  and  that  boiling  turpen- 
tine is  a  much  more  convenient  reagent. 

Torrey's  alcohol  method  does  not  seem  to  have  any 
advantage  over  Miss  Liuton's  method. — N.  H.  J.  M. 


Volumetric  Determination  of  Sugars  by  an  Ammoniacal 
Cupric  Solution.  Zdenek  Peske.  Proc.  Cbein.  Soc. 
1895,  [150],  43. 
The  author  tried  to  find  a  rapid  and  reliable  process  of 
estimating  sugar  based  on  Pavy's  method  of  working  in  an 
ammoniacal  solution.  The  latter  method  fails  on  account 
of  the  rapidity  with  which  the  reduced  ammoniacal  cupric 
solution  is  oxidised  by  the  air.  The  author  avoids  this  by 
covering  the  solution  with  a  layer  of  paraffin  oil  of  high 
boiling  point  ("white  vaseline  oil").  It  is  necessary  to 
keep  the  amount  of  ammonia  constant.  Tables  are  given 
showing  the  reducing  power  of  a  standard  ammoniacal 
cupric  ^solution  (in  presence  of  Eochelle  salt)  for  liquids 
containing  different  amounts  of  (1)  glucose,  (2)  invert 
sugar,  (3)  invert  sugar  in  presence  of  cane  sugar. 


PATENT. 

.4  New  or  Improved  Method  and  Apparatus  for  Testing 
the  Adhesiveness  of  Glue  and  such  like.  G.  Seligmanu, 
Berlin.     Eng.  Pat.  615,  January  10,  1895. 

The  patentee  has  found  that  the  adhesive  power  of  glue 
corresponds  to  the  quantity  of  water  absorbed  by  the  ends 
of  a  piece,  or  stick,  of  the  material,  suspended  at  its  centre 
in  a  vessel  of  water,  at  the  moment  when  rupture  is  pro- 
duced bv  the  increase  in  weight  of  the  ends,  combined  -with 
the  diminished  cohesiveness  at  the  centre.  A  simple 
apparatus  is  described,  in  -which  a  weighed  stick  of  glue 
mav  be  balanced  freely  in  a  trough  of  water,  the  ends 
gradually  drooping  as  they  absorb  water,  until  at  length  the 
rod  breaks  at  the  centre.     The  ends  are  then  re-weighed. 

— W.  G.  M 


.4  .v.i  A  )  TICAL  AND  SCIENTIFIC  NOTES. 

Sulphidei  of  Nickel  and  Cobalt.     A.  Villiers.     Comptes 
rend.  1894,  119,  L268— 1266. 

1 1  on  excess  of  soda  be  added  to  a  solution  of  a  nickel  salt 
containing  a  sufficient  quantity  of  tartaric  acid  to  prevent 
precipitation  of  the  nickel,  and  then  sulphuretted  hydrogen 
In-  passed  through  the  liquid  to  saturation,  a  black  solution 
free  from  precipitate  is  formed.  The  solution  of  nickel 
sulphide  is  very  stable,  and  may  be  boiled  without  decom- 
position, but  nickel  sulphide  is  preci]  itated  therefrom  if  the 
si .1  ut ion  be  made  just  acid  with  a  mineral  acil.  If  sul- 
phuretted hydrogen  be  passed  into  a  liquid  containing  nickel 
hydrate,  which  has  just  been  precipitated  by  excess  of  soda, 
h  consi  lerable  proportion  of  the  nickel  sulphide  formed  is 
dissolved  by  the  sodium  sulphide  simultaneously  produced. 
Sodium  thiohydrate  has  a  similar  solvent  power.  Ammo- 
nium sulphide  or  thiohydrate  have  no  solvent  power  for 
nickel  sulphide,  unless  they  contain  free  sulphur  in  solution, 
and  the  solvent  action  of  the  corresponding  potassium 
compounds  is  much  less  than  that  of  the  soda. 

Neither  ammonium  nor  sodium  sulphide  or  thiohydrates 
have  any  solvent  action  on  cobalt  sulphide,  unless  they 
contain  free  sulphur  iu  solution.     (See  page  509.)— L.  T.  T. 


Calcium  Etlvjlate.     De  Forcrand.     Comptes  rend.  1894r 
119,  1206— 12G8. 

The  author  attempted  to  obtain  this  compound  according 
to  the  equation  CaCa  4  2(  .\U,()  =  Ca((  AH-/));  +  (AHA 
Pure  CaC2  prepared  in  the  electrical  furnace  was  heated  at 
180"  with  "excess  of  absolute  alcohol.  The  reaction  did  not, 
however,  take  place  in  the  expected  manner.  Two  calcium 
compounds  were  formed  having  the  formula;  CaO,  CgH60, 
and  (CaO)3(C2HcO)4,  and  the  evolved  gas  was  a  mixture 
of  C3HS  (about  80  per  cent.),  an  easily  liquefiable  define 
(about  10  per  cent.),  a  small  quantity  of  gas  of  the  methane 
series,  and  apparently  some  more  highly  condensed  hydro- 
carbons.—L.  T.  T. 


^eto  Books* 


Chemical  Technology  ;  ob,  Chemistry  in  its  Applica- 
tions to  Arts  and  Manufactures.  PMited  by  Chas.  E. 
Guovks,  F.R.S.,  Editor  of  the  Journal  of  the  Chemical 
Society,  and  William  Thorp,  B.Sc.  With  which  is 
incorporated  Richardson  and  Watts'  Chemical  Technology. 
Vol.  II.  Lighting.  Fats  and  Oils.  By  W.  Y.  Dent.— 
Stearine  Industry.  By  J.  McArthur. — Candle  Manufac- 
ture. By  L.  Field  and  F.  A.  Field.— The  Petroleum 
Industry,  and  Lamps.  By  Boverton  Redwood. —  Miners' 
Safety  Lamps.  By  B.  Redwood  and  D.  A.  Louis.  Lon- 
don :  J.  and  A.  Churchill,  11,  New  Burlington  Street. 
1895.     Price  20s. 

Tins  work  is  a  continuation  of  Groves  and  Thorp's  Chemical 
Technology,  of  which  it  forms  Volume  II.  It  consists  of  a 
large  8vo  volume,  in  style  resembling  Volume  I.,  on  Fuel 
(this  Journal.  1889,  824),  and  contains  Preface,  Table  of 
Contents,  Classified  List  of  Illustrations,  358  in  number, 
text  covering  388  pages,  and  an  Alphabetical  Index.  The 
outline  plan  of  the  work  may  be  gathered  from  the  following 
excerpt  of  the  contents  : — Fats.  Saponification  op 
Fats.  Testing  Oils  and  Fats.  Vegetable  Fats  ant> 
Oils.  Animal  Fats.  Stearine.  Candle  Manufac- 
ture. The  Petroleum  Industry;  History;  Geo- 
graphical Account.  Physical  Character  of  Petro- 
leum :  Chemistry,  Production,   Transportation,   ant> 


liay  SI,  1895.] 
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Storage.  Pipe  Lines.  Repining  Petroleum.  Crack- 
i\i.  Beavy  Oils.  The  Shale  Oil  Industry.  Pabafpin 
from  Shale  Oil.    Lamps.    Oil  Gas.    Air-Gas  Machines 

AND  CaBBURETTOKS.  Suns'  LlOHTS  And  RAILWAY  CAR- 
RIAGE Koof  Lamps.    Mlners'  Sapett  Lamps. 


Petroleum,  its  Development  vm>  Uses.  By  R.  Nelson 
Boyd.  Merab.  Inst.  Civil  Eng.  London:  Wbittaker 
and  Co., 2,  White  Hart  Street,  Paternoster  Square.  New 
York  :  GG,  Fourth  Avenue.     1895.     Price  2s. 

Tins  little  book  (small  8vo)  contains  79  pages  of  Subject- 
Matter,  and  4  small  Appendices,  and  may  be  defined, 
according  to  the  author,  as  an  effort  to  collect  and  arrange 
a  few  facts  about  Petroleum,  likely  to  be  of  interest.  Mr. 
A.  H.  Rowan  has  written  a  special  chapter  .on  "Petroleum 
Engines." 

The  work,  which  is  very  concisely  written,  treats  of  the 
following  subjects  in  appropriate  chapters.  I.  Introduc- 
tory. II.  Historical.  III.  Recent  Developments.  IV. 
Origin,  &c.  V.  Chemical  Composition.  VI.  Winning 
Petroleum.  VII.  Storage  and  Transport.  VIII.  Liquid 
Fuel.  IX.  Flashing-Point,  and  Lamp  Accidents.  X.  Pe- 
troleum Engines.  XL  Future.  APPENDICES. — A.  Tables,. 
Molesworth  and  Unwin.  B.  Circular  of  London  County 
Council  on  Petroleum  Lamps.  C.  Calorific  Value  of 
Crude  Oils.  I).  Import  Duties  on  Crude  and  Refined  Oils 
in  different  Countries. 


The  Extra  Pharmacopoeia.     By  William  Marttndale, 

late  Examiner  of  the  Pharmaceutical  Society  and 
Teacher  of  Pharmacy,  and  Demonstrator  of  Materia 
Medica  at  University  College.  Medical  References  and 
n  Therapeutic  Index  of  Diseases  and  Symptoms,  by 
W.  Wynn  Westcott,  M.B.  Eighth  Edition.  London  : 
H.  K.  Lewis,  136,  Gower  Street,  W.C.     1895.     Price  9s. 

Tiiis  is  the  eighth  edition  of  the  work  above  mentioned, 
the  seventh  edition  of  whish  was  referred  to  in  this  Journal, 
1892,  781.  To  the  report  there  given,  it  may  be  added  that 
in  this  the  8th  edition  very  considerable  additions  have  been 
made,  so  that  whereas  the  pages  in  the  7th  edition  num- 
bered 524,  in  the  8th  edition  now  under  notice,  they  number 
584.  Nevertheless,  it  is  stated  that  about  30  pages  of  the 
8th  edition  have  been  deleted,  whilst  about  110  pages  of 
new  matter  have  been  added,  thus  necessitating  an  expan- 
sion of  the  Posological  Index  at  the  end  of  the  work,  by 
about  14  pages.  Among  the  novelties  introduced  into  the 
present  edition,  a  few  may  be  referred  to.  The  internal 
administration  of  petroleum  has  attracted  attention,  and  a 
formula  for  its  emulsion  is  given.  A  special  chapter  has 
been  introduced  on  Antitoxins,  Serums,  and  Lymphs,  and 
on  Animal  Glands  and  Tissues,  and  their  Preparations. 
Various  Antipyretics,  several  of  which  are  compounds  or 
derivatives  of  Antipyrine,  and  hypnotics  are  introduced. 

!:  Of  antiseptics,  the  mixed  cresol  preparations  and  their 
solutions  have  found  favour,  but  the  tendency  has  been,  it 
rtated,  towards  using  sterilised  or  aseptic,  in  place  of 
antiseptic  surgical  dressings.  Nevertheless,  the  antiseptic 
treatment  has  been  extended  to  internal  medication." 
Phenol,  Naphtbol,  and  Salicylic  Compounds  have  been 
in  request,  especially  in  combination  with  Bismuth  for 
intestinal  antisepsis,  whilst  those  of  Creasote  and  Guaiacol 
have  been  much  used  for  phthisis.  The  fuming  acids  for 
application  i  pecially  sulphuric  for  cancer,  are 

noted,  as  also  the  Alcohols  necessary  fox  nse  in  pharmacy. 

The  little  hook  i«  of  the  size  known  as  medium  1!  I  mo. 


Theoreth  •  Practical  Ammonia  Reprigeration. 

A  Work  of  Reference  for  Engineers  and  others  employed 
intbe  Management  oi  Ice  and  Refrigeration  .Machinery. 
tfa  25  pages  of  Tables.  By  Ilttd  I.  Redwood. 
New  York  :  Spoil  and  Chamberlain,  L2,  Cortlandl  Btre<  t, 
London:     I.,     and     I'.    N.    Spon,     125,    Strand.       1890. 

Price  i  ■•  84. 

tated  in  the  Preface  to  be  "  A  booh  of  reference 

that    will     enable     engineers    aud     others     interested     in 


refrigerating  machinery  to  determine,  with  suffizienl 
accuracy  for  all  practical  purposes,  what  work  their 
machines  are  doing,  without,  resorting  to  laborious  calcu- 
lations." The  work  is  a  small  one,  square  lGnio,  and  hound 
in  cloth  ;  it  contains  138  pages  of  matter,  with  which 
are  interspersed  15  woodcuts.  \  series  of  six  tables  and 
an  alphabetical  index,  conclude  the  work.  The  work  is 
subdivided  into  11  chapters,  in  which  the  entire  subject 
of  ammonia  refrigeration  is  concisely  dealt  with. 


A  Treatise  <>\  Practical  Chemistry  and  Qualitative 
Analysis.  Adapted  for  Lse  in  the  Laboratories  of 
Colleges  and  Schools.  By  Frank  Clowes,  D.Sc,  Pro- 
fessor of  Chemistry  at  the  University  College,  Notting- 
ham, &c.  Sixth  edition.  London  :  J.  and  A.  Churchill, 
11,  Xew  Burlington  Street.     189").     Price  8s.  6<£. 

8vo.  volume,  bound  in  black  cloth,  and  containing  453 
pages  of  subject-matter  and  an  alphabetical  index.  The 
present,  or  sixth,  edition  has  undergone  a  thorough  revision, 
and  has  been  re-arranged  and  re-paragraphed  to  facilitate 
reference.  There  are  also  several  additions,  the  principal 
of  which  is  an  extension  of  the  method  of  detecting  organic 
compounds,  and  the  addition  of  a  few  more  important 
organic  substances. 

The  book  is  illustrated  with  84  wood  engravings  and  a 
frontispiece.  The  work  has  been  divided  into  seven  sections. 
The  first  six  sections,  omitting  the  fifth,  the  author  states,, 
"contain  a  good  practical  course  for  senior  students."  Junior 
students  can  use  the  course  by  substituting  in  it  the  fifth 
section  for  the  sixth,  the  fifth  section  being  also  specially 
designed  for  the  use  of  medical,  pharmaceutical,  and 
engineering  students.  The  sixth  section  is  for  advanced 
students,  and  the  seventh  forms  a  carefully  elaborated  set  of 
suggestions  for  fitting  up  and  furnishing  a  laboratory,  in- 
including  lists  of  apparatus,  materials  for  analytical  practice, 
&c.  At  the  close  there  are  Tables  of  Atomic  Weights,. 
Weights  and  Measures,  &c,  &c. 


Vrfp*. 


The  Pharmaceutical  Journal  of  Australia  says  : — "The 
Xew  Zealand  Government  has  offered  a  prize  of  1,000/.  for 
the  first  200  tons  of  crude  potassium  cyanide  manufactured 
from  local  produce.  Nitrogenous  refuse  suitable  for  this 
purpose  ought  to  be  abundant,  but  we  fear  that  the 
Colonies,  or  indeed  the  entire  Empire,  will  not  supply  the 
potash.  But  has  sufficient  starch  been  made  ?  " — Chemical 
News. 


tiftntratt'onaU 


\/\S\/\. 


The  S<  bori  i  bmj  r  Labob  itori  . 

I  in  Friday,  May  3rd,  in  presence  of  a  distinguished  com- 
pany) Mr.  Ludwig  Mond,  F.R.S.,  formally  opened  the 
Scborleminer  Laboratory  for  Organic  Chemistry  at  'Owens 
College,  Manchester.  This  laboratory  has  been  founded  as 
a  memorial  to  the  late  professor.    The  appeal,  which  was 

headed   by    Mr.  Mond,    was   |0    well    responded    to,   both    ill 

tin-  country  and  iii  Germany,  thai  in  a  short  time  a  sum  of 
hi/,  was  subscribed.    The  <  louncil  of  the  <  'ollege,  at  the 

anie  time,  in  \ieu  of  the  Steady  increase  in  the  number  of 
Students,  accepted  the  fund  raised  by  the  Memorial  Com- 
mittee, and  while  the  Bcb.01  lemmcr  Laboratory  was  being 
erected  they  also  bad  built  a  new  laboratory  for  elementary 
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students  "ii  a  plot  of  land  adjoining  the  present  laboratories 
acquired  bj  the  Coll<  ge  for  the  purpose  of  their  extension. 

The  Schorlemmer  Lai ry,  which    is  at    the  end  of  the 

main  corridor  in  the  old  chemical  building,  measures  60  ft. 
!,\  BO  ft.,  and  has  an  arched  roof  80  ft  high.  It  is 
designed  to  accommodate  a  professor,  two  demonstrators, 
and  86  students.  It  is  fitted  in  the  most  complete  manner 
with  ever]  requisite  for  the  important  work  which  is  to  be 
carried  on  within  it,  and  in  some  particulars  is  arranged 
after  the  plan  of  the  Munich  organic  laboratories.  The 
lower  laboratory  is  designed  fur  15  students.  The  total 
•  of  the  new  building  is  4,snu/.  At  the  meeting  on 
Friday,  sir  11.  E.  Etoscoe,  M.P.,  spoke  of  the  foundation  of 
the  Manchester  Chemical  School  under  himself  and  the 
Prof.  Dittmar,  to  whom  Schorlemmer  succeeded. 
Thereafter  Mr.  Mond  addressed  the  meeting  upon  the 
importance  of  chemical  study  in  its  relation  to  scientific 
discovery  and  the  growth  of  industry.  He  also  touched 
upon  Sciiorlcmnier'a  life  work,  and  the  influence  which  his 
teaching  had  had  upon  the  study  of  organic  chemistry  in 
this  country.  After  some  other  speeches  the  company 
adjourned  from  the  chemical  -  lecture  theatre  to  the 
laboratory,  which  Mr.  Mond  declared  open.— Chemist  and 
Druggist. 

The  Teaching  of  Chemistry. 

The  Loudon  Technical  Education  Board  has  appointed  a 
Special  Sub-Committee,  consisting  of  Dr.  W.  J.  Russell 
(Chairman),  sir  Philip  Magnus,  Mr.  Ludwig  Mond,  Mr.  W. 
Pearce,  Mr.  H.  J.  Powell,  Professor  Ramsay,  and  Mr.  ('.  M. 
Stuart,  to  enquire  into  the  teaching  of  chemistry  as  at 
present  conducted  in  the  day  schools  and  evening  classes 
throughout  London  and  in  the  most  important  provincial 
centres,  and  to  report  to  the  Board  the  results  of  then- 
enquiries  with  tluir  recommendations  for  the  improvement 
of  such  teaching  throughout  the  schools  and  classes,  but 
with  special  reference  to  the  character  of  the  training  to  be 
given  to  teachers  of  chemistry  under  the  direction  of  the 
Board.  The  Board's  secretary  and  Dr.  Kimmins,  the 
Board's  science  inspector,  are  acting  as  secretaries  to  the 
sub-committee,  but  as  it  is  intended  to  make  very  extensive 
enquiries,  the  sub-committee  will  not  be  in  a  position  to 
present  their  report  for  some  months. — London  Technical 
Education  Gazette. 


CraTje  Report* 


BILLS  BEFORE  PARLIAMENT. 
Rivers  Pollution  Prevention  Bill. 

Memorandum. 

The  principal  object  of  this  Bill  is  to  improve  the  law  for 
preventing  the  pollution  of  streams  by  extending  to  county 
councils,  joint  committees,  and  rivers  boards  in  England 
the  main  provisions  of  the  Mersey  and  Irwell  Act  of  1892 
and  the  West  Riding  of  Yorkshire  Hirers  Act  of  1894 
referred  to  in  the  marginal  notes  as  the  Mersey  and  Irwell 
Act  and  the  West  Riding  Act.  Many  provisions  are  in 
both  Acts,  although  one  reference  only  is  given. 
New  clauses  and  provisoes  are  added  :  — 

(1.)  To  prevent   the  pollution   of   streams   by  cauals 

(cl.  7)  ; 
(2.)  To  qualify  justices  to  act,  though  they  are  members 

of  the  local  authority  or  ratepayers  (cl.  13)  ; 
(3.)  To  empower  any  local  authority  to  contribute  to 
the  expenses  of  a  prosecution  by  anv  other  authority 
(cl.  18(3)); 
(4.)  To  empower  the  Local  Government  Board  to  order 
in  certain  cases  the  rating  of  areas  specially  benefited 
(cl.  20,  proviso). 
(5.)  To   enable   defendant   to  be   witness   in    certain 
cases. 


Patents,  Designs,  urn  Trade  Marks  Actb  (1883 

TO     1888)     A.MI.M.MI  VI      IJlI.L. 

Memorandum. 

The  object  of  this  Bill   is  to  remedy  some  of  the  defects 
in   our    Patent  Law    which   give  rise   to    difficulties    in    its 
practical   working.     The  nature  of  its  principal  provisions 
will  be  gathered  from  the  following  short  summary:  — 
(«.)   By  the  existing  law  an    inventor  loses  all   right  to  a 
patent    if  his    invention    has    become    known    to    any 
member  of  the  public,  even  though  it  be  by  accident 
or  the  fraud  of  another  person.     This   rule  it  is  pro- 
posed to  relax  in  cases  where  the  publication  has  taken 
place  without  the  inventor's  knowledge  or  consent. 
(I>.)  A  period  of  some  months  is  by  statute  allowed  to  an 
inventor  after  he  has  obtained  provisional   protection 
to    develop    and   perfect   his    invention.     During   this 
period,  however,  he  is  liable  to  have  his   improvements 
patented  by  others,  even  though  he  is  the  first  to  arrive 
at  them.     By  this  Bill  means  are  provided  whereby  he 
can  secure  his  priority  in  respect  of  those  improvements 
of  which  he  is  the  first  and  true  inventor, 
(c.)  Cases  arise  in  which  obscure  and  forgotten  references 
in  old  books  are  cited  as  anticipations  of  meritorious 
inventions,     following  the  example  of  certain   other 
countries,  it   is  proposed  that  an  invention  shall  not  be 
held  to  be  anticipated  unless  there  has  been  publication 
or  user  in  the  last  50  years. 
(J.)  By  our  law  any  flaw  in  a  patent  makes  it  wholly 
invalid,    and   the   remedy  by   disclaimer  can   only  be 
applied  by  a  procedure  which  causes  great   delay  and 
often  heavy  expense.     It   is  proposed  to  remedy  this 
by  giving  a  power  of  immediate  disclaimer  in  the  type 
of  case  which  is  of  most  frequent  occurrence, 
(e.)  The  Bill  contains  provisions  for   expediting  the  trial 
of  cases  where   continuing  infringement   is  alleged,  and 
thus  preventing  delay  in   settling  the  points  in  contro- 
versy. 
There  are  other  provisions  of  minor  importance  directed 
to  attain   similar  objects,  but  from  their  technical  character 
the}-  do  not  admit  of   being  explained  in  a  brief  memoran- 
dum. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

United  States. 

Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been 
given  by  the  Customs  authorities  in  that  country : — 

Neutraline,  a  light-coloured  oil  obtained  from  crude 
petroleum  by  a  process  of  distillation,  is  dutiable  at  25  per 
cent,  ad  valorem,  under  paragraph  60  of  the  Act  of  August 
28th,  1894,  as  a  distilled  or  expressed  oil. 

Sulpho-tonic,  an  acid  prepared  from  coal-tar,  used  in 
making  coal-tar  colours,  is  dutiable  at  20  per  cent,  under 
paragraph  19  of  the  Tariff  Act  of  October  1st,  1890. 

Distilled  oil  of  paraffin  is  to  be  classified  for  duty  as 
distilled  oil,  at  25  per  cent,  ad  valorem,  under  paragraph 
76  of  the  Tariff  Act  of  October  1st,  1890. 

Hyposulphite  of  soda  is  dutiable  at  25  per  cent,  ad 
valorem  under  the  provisions  of  paragraph  60  of  the  Act  of 
August  28th,  1894. 

Articles  made  of  collodion,  paper,  and  gelatin  are 
dutiable,  under  paragraph  21  of  the  Act  of  October  1st, 
1890,  at  60  cents  per  lb.  and  25  per  cent,  ad  valorem. — 
Board  of  Trade  Journal. 
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GENERAL  TRADE  NOTES. 
Tiik  New  Standard  or  Light. 

A  special  committee  was  appointed  by  the  Hoard  of 
Trade  in  1891  on  the  standard  of  light  adopted  in  testing 
the  illuminating  power  of  the  gas  of  the  metropolis.  The 
committee  consisted  of  Mr.  W.  J.  Dibdin  (chemist  to  the 
London  County  Council),  Dr.  Edward  Frankland,  Mr.  H. 
K.  Jones  (.Commercial  Gas  Company),  Mr.  George  Livesey 
(South  Metropolitan  Gas  Company),  Dr.  Odling  (chairman 
of  the  committee),  Mr.  C.  Bose-Innes,  Dr.  \V.  J.  Russell, 
Mr.  G.  C.  Trewhy  (Gas  Light  and  Coke  Company),  and  the 
Gas  Keferees— Mr.  A.  Vernon  Harcourt,  Professor  Kiicker, 
and  Dr.  Pole.  Professor  V.  P>.  Lewes  was  appointed 
secretary  to  the  committee.  The  committee's  report 
expresses  the  opinion  that  the  present  standard — viz."  sperm 
caudles  six  to  the  pound,  burning  120  grains  in  the  hour  " — 
is  not  satisfactory  from  various  reasons,  amongst  which  are 
the  uncertainty  in  manufacture,  especially  of  the  wicks,  and 
also  on  account  of  the  conditions  under  which  they  are 
burned,  which  are  practically  uncontrollable  in  several 
points.  They  find  that  Mr.  Vernon  Harcourt's  one-candle 
pentane  air-gas  flame  represents  the  average  light  of  one 
sperm  candle,  but  is  too  small  for  actual  comparison  with 
the  statutory  illuminating  power  of  the  gas.  They  further 
find  that  Mr.  W.  J.  Dibdin's  ten-candle  pentane  argand 
correctly  represents  the  value  of  ten  average  candles  as 
compared  with  Harcourt's  one-candle  standard,  and 
recommend  that  Mr.  Dibdin's  standard  be  accepted  as  the 
legal  standard,  and  that  sealed  specimens  of  the  burner  and 
carburetter  be  deposited  with  the  Board  of  Trade. —  Chemist 
and  Druggist. 

New  Alkali  Works. 

Messrs.  Prunner,  Mond,  and  Co.  (Limited)  are  now 
erecting  new  works  at  Teesside.  at  the  mouth  of  the  Tees 
river,  where  land  is  obtainable  very  cheaply.  This  new 
departure  is  on  the  same  lines  as  that  of  the  United  Alkali 
Company  (Limited),  who  have  recently  begun  to  build 
works  at  Fleetwood.  The  establishment  of  the  Teesside 
factory,  however,  will  not  affect  the  continued  existence  of 
Messrs.  Brunner,  Mond,  and  Co.'s  existing  works  at 
North  wich. — Ibid. 


Exports  oi    Petroleum  from  I'.S.A. 

The  Chief  of  the  Hureau  of  Statistics,  Washington,  gives 
the  following  returns  of  the  exports  of  petroleum  and 
petroleum  products  for  March.  The  total  shipments  were 
59,798,815  f-alK,  compared  with  70,395,601  galls,  in  March, 
1894.  The  total  for  the  nine  months  ending  March,  L895, 
was  671,005,804  frails.,  against  688,182,215  galN.  doting  the 
-ame  period  in  189 1.    The  details  of  the  shipments  are  as 

follow  I— - 

Crude  Petroleum. 

(i.-lllllllS. 

Total,  Hatch,  1806 10,160,190 

IHOt 12,L> 

N  a  jili  I  In  i 
Total,  March,  1896 1,081,416 

I  Sit ( 619*428 

Illuminating. 

■\,  March,  1898 14889,870 

189s HJM&J08Q 

Lubricating  mnl  Paraffin. 

Total,  March  1896 8,87146] 

I8M 2,v<l.i;i:i 

/.■    I'linim. 

Total,  Han  b,  1891 h;,thh 

1894 

— Chemical  Trade  Journal. 


United  States  Production  of  Petrolbi  m. 

The  following  statistics,   from  a  good  Amencan   source, 
are  of  interest  just  now  :  — 


fear. 

Eighest. 

Lowest. 

Average. 

Production, 

I  s.v.i 

Dels. 
20-00 

Dols. 
19-60 

Dols. 

19-77 

2,H00 

I860 

201)0 

2*00 

9'77 

600,1 

1861 

1  •  75 

0-03 

0*42 

2,118,600 

1862 

2-00 

o-io 

l-oo 

3,066,690 

1868 

mo 

2-00 

3-11 

2,611,309 

lsr,| 

14-00 

3-75 

5-85 

2,110.100 

1865 

io-oo 

•foo 

6-65 

2,t!l7.7oi» 

1866 

5-00 

1  65 

3*76 

3,597,700 

1867 

■fOII 

1-50 

■j- HI 

3,347,300 

1868 

5-50 

1-80 

3-75 

3,646,117 

1869 

7-00 

f  25 

5*64 

4,215,000 

1s7ii 

4-00 

2-75 

3*86 

5,260,745 

1871 

5  15 

3-40 

■f  12 

5,205,2:54 

1872 

4-10 

3-00 

3-68 

6,293,194 

1878 

3-05 

fun 

fst 

!»,s!i:{,786 

tsTt 

1*90 

0-15 

1-17 

10,926,945 

1875 

1  65 

H-'.MI 

1-33 

12,162,514 

1876 

f>3} 

1-482 

2  61 

9,132,669 

1*77 

3-70 

1-681 

2-37 

13,350,363 

1878 

1-86" 

0-78| 

1-17 

15,396,860 

1879 

1-281 

0-681 

086 

19,914,146 

1880 

1-241 

0-701 

0  ".l.-, 

26,286,128 

1881 

i-oi; 

0-721 

0-85 

27,i^;i.L':is 

1882 

lit 

0-641 

0-781 

30,510330 

1883 

fiej 

0-921 

1-051 

23,4 19,633 

1884 

i'ii 

0-63J 

0*831 

24,218,438 

1885 

1-051 

0-70" 

0"88 

21,847,295 

lsso 

U-vs 

0-62{ 

0'7H 

2S.lK4.SH 

1887 

o-.v.i; 

0-66J 

28.27S.siu; 

l-vs 

<»-:*:;, 

0-751 

0-871 

27,612,026 

ls-!l 

1-08J 

0-83) 

0-941 

35,163,513 

1890 

1-061 

0-67* 

0-86J 

45,832.672 

1891 

0-78J 

0-581 

0-67 

54,291,980 

1892 

<|-r,l  : 

0-661 

50,509,186 

IS98 

"■7-! 

0*64 

18,412,666 

1894 

0'91i 

0-791 

0-83J 

47,453,106 

The  tahle  shows  the  highest  and  lowest  prices,  and  the 
production  in  barrels  of  42  galls,  in  each  of  the  J  e:us  named. 
— Ironmonger, 

'I'm:  Russian  Oil  Producers'  Agreement. 
According  to  the  Bourse  Gazette  of  May  18,  the   Baku 

Kerosene  manufacturers  have  arrived  at  the  following  agree- 
ment for  the  establishment  of  a  union  of  Russian  kerosene 
manufacturers  :-— The    union   is   formed   for  a    period   of 

(our    w;u-.      A  It.  1     tin     expiration   of   two   years    it    will    be 

open  to  an*  member  of  the  onion  to  propose  any  modifica- 
tion in  the  agreement.  As  regards  the  report  that  the 
America*]  |i<  troleum  ring  has  concluded  ;i  contract  with  the 
Russian  union  of  kerosene  manufacturers,  'he  Grashdanin 
and  the  Herold  remark  that  a  private  understanding  of  such 
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„:,!,,,,  ,-  qUito  possible,  but  Iba1  tbe  agreement  will  not 
receive  ftnj  official  ccufirmation,  because  tbe  Milliliter  of 
Finance  doi  Dot  consider  il  in  boj  way  necessary. — Che- 
mical  J'riiili  Jmii  mil. 

I   l;i  i  I  i.l  B8    I  Hl.-MKII.I.IM.    IN    Till;    Si  \l  l  8. 

Concerning    petroleum  production    in    the   States   it  is 

advised  fr New  5/ork  thai  thus  far  the  results  of  drilling 

operations  have  not  added  materially  to  the  production,  do 
h.  He  of  exceptional  producing  capacity  being  reported,  and 
mil,  the  incoming  of  each  new  well  the  prospects  of 
discovering  a  new  pool  <>i  magnitude  decrease. — Ibid. 

Mersey  Joint  Commit/ii;  »■.  Saleoed. 

On  Wednesday,  in  the  Queen's  Bench  Division,  before  the 
Lord  Chief  Justice  and  Mr.  Justice  Charles,  the  Mersey 
and  [rwell  Joint  Committee  appealed  from  the  decision  of 
the  Salford  Count}  Court  judge,  who  dismissed  a  summons 
against  the  Salford  Corporation  under  the  River  Pollution 
Art  nt  1876  on  the  ground  that  the  plaintiffs  bad  no  juris- 
diction now  that  the  Ship  Canal  took  the  place  of  the  lrwell 
and  Mersev  as  far  as  Warburton.  One  side  contended  that 
the  Erwell  canalised  was  still  within  the  jurisdiction  of  the 
plaintiffs  ;  while  on  the  other  hand  it  was  contended  that 
the  Ship  Canal  was  not  a  tributary  or  portion  of  a  river. 
Their  lordships,  after  reserving  their  decision,  gave  judg- 
ment on  Thursday  in  favour  of  the  Joint  Committee,  thus 
reversing  the  decision  of  the  County  Court  judge.  Leave 
was  given  to  the  Corporation  to  appeal. — Ibid. 

Chromic  Lead  Dyeim;   a  "Dangeeous  Occupation." 

Under  the  Factories  and  Workshop  Act  of  1891,  the 
Home  Secretary  gives  notice  in  the  London  Gazette  that  in 
his  opinion  processes  in  which  yellow  eliminate  of  lead  is 
used,  or  in  which  goods  dyed  with  it  undergo  the  process 
of  bundling  or  noddling,  winding,  reeling,  weaving,  or  any 
other  treatment  are  dangerous  or  injurious  to  health. — Ibid. 

The  Bulgarian   Drug-Trade  :    A  Fikld  tor  British 
Exporters. 

The  total  value  of  the  imports  of  chemicals  into  Bulgaria 
in  1893  was  about  2.3,000/.,  of  which  9,000/.  worth  was 
furnished  by  Austria-Hungary,  9,000/.  by  Britain,  2,000/. 
by  France,  and  1,500/.  worth  by  Germany.  England, 
France,  and  Austria  supply  soda  ;  England,  potash  ; 
England  and  Austria,  alum  and  carbonates ;  Germany, 
saltpetre;  Austria,  sulphuric  and  other  acids;  Austria, 
England,  and  France,  citric  acid  and  sulphates  of  copper 
and  iron.  Drugs  were  imported  into  Bulgaria  to  the  value 
of  29,000/.,  mostly  from  France,  which  supplied  2,500/. 
worth  of  pharmaceutical  goods,  GO/,  worth  of  camphor, 
50/.  worth  of  quinine,  and  150/.  worth  of  mineral  waters. 
Austria  supplied  1,344/.  worth  of  pharmaceutical  goods, 
mostly  bearing  French  labels,  500/.  worth  of  quinine,  and  a 
good  deal  of  camphor,  essences,  and  extracts.  From 
Germany  came  4,000/.  worth  of  pharmaceutical  products, 
1,000/.  worth  of  quinine,  and  1,500/.  worth  of  essences  and 
extracts.  2,000/.  worth  of  perfumery  came  from  France, 
4,500/.  worth  from  Austria,  and  1,500/.  worth  from 
Germany. — Ibid. 

Discovert  of  Tellurides. 

A  discovery  has  been  made  of  telluride  of  bismuth, 
which  is  very  rare  and  invariably  associated  with  gold,  as 
in  this  instance.  The  property  is  under  offer  for  London. 
—Ibid. 

Mam, ROVE   TANKING   Extract. 

The  name  "  Mangrove "  is  given  to  several  different 
plants.  Thus,  Avicennia  officinalis  (the  white  mangrove), 
Ceriops  Candolleana  (the  black  mangrove),  Ceriops  Ro.r- 
burghiana,  Kandellia  Rheedii,  Bruguiera  gymnorrhiza, 
liruguiera  parvifolia,  and  Rhizophora  conjugata,  are  all 
known  as  mangroves,  as  well  as  Rhizophora  mucronata, 
which  has  been  called  the  true  mangrove.  Rhizophora 
mucronata,    R.    conjugata,    and     Bruguiera    gymnorrhiza 


are  the  three  most  common  in  Ceylon.  They  are  abundant, 
usually  grow  intermixed,  and  are  termed  "  Kadol  "  by  the 
Sinhalese.     A  Glasgow  firm,  one  of  whose  representatives 

recently  visited  the  Ceylon  Section  of  the  Imperial  Institute, 
in  order  to  examine  the  various  samples  of  mangrove  barks, 
with  a  view  to  ascertain  whether  a  tanning  extract  could  be 
made  from  them  in  Ceylon,  was  placed  by  the  institute 
authorities  in  communication  with  the  Ceylon  Government, 
who  have  granted  him  a  concession,  on  payment  of  a  small 
royalty,  for  the  erection  of  a  factory  and  the  preparation 
and  export  of  mangrove  extract,  which  will  probably  be 
in  the  future  known  as  "  Mangrove  Cutch."  There  isthu^ 
a  prospect  of  the  establishment  of  a  new  industry,  as  it  is 
expected  that  the  "  mangrove  cutch,"  owing  to  the  saving 
which  will  be  effected  in  freight  by  exporting  the  extract 
instead  of  the  bark  itself,  can  be  placed  on  the  English 
market  at  a  reasonable  and  remunerative  price. — Imperial 
Institute  Journal. 

The  Kauri  Gum  Industry  in  New  Zealand. 

The  following  particulars  respecting  the  deposits  and 
industry  of  kauri  gum  in  New  Zealand  are  taken  from 
the  New  Zealand  official  yearbook  for  1894  : — Although  a 
true  resin,  this  is  usually  called  kauri-gum.  It  is  the 
solidified  turpentine  of  the  kauri,  and  occurs  in  great 
abundance  in  a  fossil  condition  in  the  northern  part  of  the 
Auckland  Provincial  District,  from  the  North  Cape  to 
Middle  Waikato,  and  is  dug  up  alike  on  the  driest  fernhills 
and  the  deepest  swamps.  The  purest  samples  are  found  on 
the  Cape  Colville  Peninsula.  A  large  quantity  is  also 
obtained  from  the  forks  of  living  trees,  but  is  considered  of 
inferior  quality,  and  fetches  a  lower  price.  At  the  present 
time  gum-digging  employs  nearly,  or  quite,  7,000  persons, 
including  Maoris  and  aliens. 

In  the  fossil  state,  kauri  resin  occurs  in  larger  or  smaller 
lumps,  from  the  size  of  a  walnut  to  that  of  a  man's  head. 
Pieces  have  been  found  weighing  upwards  of  100  lb.  When 
scraped,  the  best  specimens  are  of  a  rich  brown  colour, 
varying  greatly  in  depth  of  tint.  Sometimes  translucent, 
or  even  transparent,  specimens  are  found,  occasionally  with 
leaves,  seeds,  or  small  insects  enclosed.  When  obtained 
from  swamps  the  resin  is  very  dark  coloured,  or  even 
almost  black,  and  fetches  a  low  price.  Waikato  resin  is  the 
darkest  of  all.  Transparent  or  semi-transparent  specimens 
fetch  very  high  prices,  being  used  as  a  substitute  for  amber 
in  the  manufacture  of  mouthpieces  for  cigar-holders,  pipes, 
&c.  The  great  bulk  is  used  in  the  manufacture  of  oil 
varnishes,  and  in  oil  countries  where  much  varnish  is  made, 
it  holds  the  chief  place  in  the  market.  It  is  exported 
chiefly  to  England  and  the  United  States  of  North  America. 
In  1860  the  export  was  only  1,04G  tons,  valued  at  9/.  per 
ton  ;  in  1893  it  amounted  to  8,317  tons,  valued  at  61/.  per 
ton.  The  following  statement,  taken  from  the  Customs 
returns,  shows  the  quantity  exported  in  each  year  from 
1883  to  1893,  with  the  total  value  and  average  price  per 
ton  :  — 


Year. 

Quantity. 

Total  Value. 

Average  per  Ton. 

1883 

Tons. 
(1,518} 

£ 
336,606 

£   s.    d. 
51  12  10 

1884 

6,393 

342,151 

53  10 

4 

1885 

5,87:.; 

299,762 

:,\     n 

3 

1SS0 

l,920f 

257.653 

52    7 

1 

1887 

6,790 

362,434 

53     7 

6 

Isvv 

8,482 

380,933 

44  18 

0 

1S89 

7,519 

329,590 

43  16 

8 

1890 

7,438 

378,5(53 

50  17 

11 

1891 

s.liss 

437,056 

52  2 

1 

1S02 

8,705 

517,678 

59    9 

1 

1893 

8,317 

510,775 

01     S 

3 

— Board  of  Trade  Journal. 
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Ontario  Minerals. 

The  Toronto  Monetary  Times  for  the  5th  April,  gives 
the  figures  for  the  mineral  output  of  Ontario  for  18'.)4. 

Comparing  them  with  the  previous  year,  it  is  found  that 
while  a  decrease  is  shown  in  the  products  of  the  stone 
quarry  and  in  the  make  of  common  hriek,  yet  there  is  a 
considerable  increase  in  the  output  of  pressed  hriek  and 
terra  cotta.  Pottery  shows  an  enlarged  product  and  so 
does  gypsum,  but  there  is  a  decline  in  salt  production,  as 
indeed  there  is  also  in  petroleum,  two  industries  which  are 
of  no  small  moment  to  considerable  areas  in  Western 
Ontario.  Nickel  and  copper  mining  exhibit  improvement  ; 
the  number  of  hands  employed  is  increased  from  495  to 
655,  and  the  quantity  and  value  of  the  output  are  both  much 
larger.     Natural  gas  shows  a  lessened  production. 


Valuable  Iron  Deposits  in  Quebec. 

There  is,  according  to  the  Canadian  Gazette  of  the  18th 
April  last,  much  activity  among  the  miners  in  Little  Lake 
St.  Francis  district,  Quebec,  as  the  iron  deposits  there  have 
been  proved  to  be  valuable.  Mr.  Hugh  Leonard,  of  Storno- 
way,  who  has  a  mine  at  Little  Lake  St.  Francis,  tells 
Canadian  reporters  that  he  has  just  shipped  from  Portland 
to  Liverpool,  400  tons  of  chrome  iron.  The  mine  was  onlv 
opened  last  autumn.  The  ore  yields  the  high  average  of 
50  per  cent,  of  pure  material. 

There  is,  stretching  for  miles  throughout  that  section  of 
the  country,  in  the  vicinity  of  the  Black  Lake  region,  a  vast 
belt  of  rocks  containing  pockets,  more  or  less  disconnected, 
of  this  rare  and  valuable  mineral.  The  excitement  prevail- 
ing amongst  those  already  interested  in  its  development  is 
great,  and  all  the  miners  have  implicit  faith  in  the  existence 
of  extensive  deposits  of  the  precious  metal.  Mr.  Leonard 
says  that  operatious  are  being  carried  on  this  spring  in  the 
whole  region  with  increased  activity. 


Direct  Treatment  of  Ores  by  the  Cyanide  Prock- 

Hitherto  the  use  of  the  cyanide  process  in  South  Africa 
has  been  confined  to  the  treatment  of  tailings  from  the  mills, 
but  a  beginning  has  been  made  in  the  treatment  of  ore 
direct  from  the  crusher.  The  London  Statist  of  recent 
date  says  :  "The  company  making  this  important  new 
departure  is  the  George  and  May.  This  company's  property 
extends  for  2',  miles  along  the  outcrop  of  the  main  nit' 
series,  and,  as  the  oxidised  zone  extends  in  depth  for  several 
hundred  feet,  it  has  enormous  quantity  of  oxidised  ore, 
since  it  owns  such  a  large  number  of  outcrop  claims,  and 
the  main  reef  being  wide  and  payable,  in  February  Mr. 
Freeman,  the  manager,  introduced  the  new  method  of 
treating  this  oxidised  ore  without  putting  it  through  tin- 
mill  at  all.  'J  he  ore  is  broken  in  Gates  crushers,  and  tin; 
lumps  uie-  -nt  direct  to  the  cyanide  vats.  The  oxidised 
ore  being  porous,  that  is.  as  far  as  the  cement  or  banket 
containing  tin-  gold  is  concerned,  permits  tin;  cyanide 
•ion  to  permeate  the  matrix  more  freely  than  when 
ernshed  fine  in  the  mill.  About  B5  per  <■•  at.  of  the  gold  is 
recovered  in  this  way.  In  February,  900  ton-,  were  treated 
at    the  (,      rge  and  May,  resulting  in    the  recovery  of  7  dwt. 

per  ton  of  about  21  dwt.  per  ton.    This  experiment 

proved  bo  satisfactory  that  4,000  tons  were  t,,  i„-  treated 

iti  March,  and  vats  are  to  he  erected  capable  of  treating 

I  6,000  t' .ii -  mo.ifhh  .      It  i-  estimated  that  there-  are  close  on 

■0,000  ion-  of  oxidised  ore  on  this  property,  and  tint 

•hole-,  Including  tie:  rich  south  reef,  of  which   there  are 

loped,  will  give  an  average  yield  of  about 

10  dwt.  p'i     ton,  Which  will    give  20f.  per    ton    profit.        Tins 

ill  be  of  immense  benefit  in  treating  i 
pecially  in  those  properties  where  tin-  mam  reel   i~ 
'till  autoucbed.     It  will  permit  low-grade  free-millii 
of  which  then   an  i  uormons  quantities  on  the  various  series, 
snefa  as  the  Kimberley,  Bird,  and  Black  Beefs,  to  be  profll 
ably  worked    at   a    very  low   cost.     Tin-   pi  »  fai    us 


this  property  is  concerned,  may  now  be  considered   to  have 
passed  into  the  practical  stage."  —Engineering  and  Mining 

Journal. 

Treatment  of  Antimonial  Ores. 

Two  plants  are  being  built  in  South  Australia  for  Mr.  J. 
J.  Christmas,  who  is  tributing  the  Union  Gold  and  Antimony 
Mine,  Kedcastle  (Vic).  The  plants  are  being  constructed 
to  Mr.  Christmas'  designs,  and  are  intended  to  give  a 
practical  trial  to  special  processes  for  the  treatment  of 
antimonial  and  auriferous  ores.  Mr.  Christmas  claims  to 
have  overcome  the  difficulty  of  using  lead  as  an  amalga- 
mating metal  and  a  means  of  obtaining  gold  from  ores. 
According  to  the  Australian  Mining  Standard,  the  method 
adopted  by  the  patentee  is  to  prevent  the  oxidation  of  the 
lead  (which  has  always  proved  an  obstacle  to  the  successful 
application  of  the  treatment)  by  passing  the  finely-ground 
ore,  previously  mixed  with  a  small  quantity  of  kerosene  or 
similar  compound  of  carbon  and  hydrogen,  through  a 
bath  of  the  molten  metal.  The  addition  of  kerosene  as 
described  effectually  prevents  the  oxidation  of  the  lead, 
which  alloys  with  the  gold  and  silver,  while  the  dry, 
powdered  ore,  being  much  lighter  than  the  lead,  rises  to 
the  surface  of  that  metal,  and  is  carried  away  as  tailings. 
In  the  antimony  process  the  native  ore,  or  sulphide  of 
antimony,  is  melted  in  large  crucibles,  and  when  on  the 
point  of  cooling,  a  quantity  of  molten  lead  is  poured  into 
the  ore,  stirred  with  an  iron  rod,  and  poured  into  moulds 
to  cool.  When  the  ingot  is  turned  out  of  the  mould  it  is 
found  that  the  lead,  which  has  a  greater  affinity  for  gold 
than  for  antimony,  robs  the  latter  metal  of  its  contents, 
and,  having  a  greater  specific  gravity,  settles  at  the  bottom 
of  the  mould,  from  which  it  is  easily  removed,  and  the  gold 
recovered  by  cupellator  or  other  methods.  The  plants, 
which  are  fitted  with  patent  rock-breaker  and  rolls  for 
preparing  the  ore,  are  equal  in  capacity  to  15  head  of 
stampers,  and  the  cost  of  the  processes  is  comparatively 
small.  A  smaller  plant  of  the  same  design  has  just  been 
sent  away  for  the  Lady  Lily  Gold  Mining  Company,  Western 
Australia. — Ibid. 


LOXDOA  CHAMBER  OF  COMMERCE. 

Extracts  from  Report  for  1894. 

The  Chamber  of  Commerce  Journal. 

By  means  of  the  Journal  the  Chamber  is  not  only  able 
to  place  on  record  the  more  valuable  of  the  addresses 
delivered  before  it;  but,  by  way  of  exchange,  to  obtain  for 
its  reference  collection  a  regular  Bupply  of  official  and 
other  publications.  The  edition  is,  at  present,  5,000  copies 
per  month,  beyond  which,  except  on  special  occasions,  it  is 
not  po->;ble  to  go,  so  long  as  the  Post  Office  continues  to 
apply  the  book-postage  to  monthly  periodicals,  even  of  a 
reasonable  size  and  weight,  whilst  carrying  far  more  bulky 
weekly  journals  at  the  halfpenny  rate. 


Cement  Trade  Section. 

The  section  had  under  consideration,  towards  the  close  of 
the  year,  tie  alleged  admixture  of  cement  with  Kentish  rag 
stoie- and  other    foreign    substances,  w  iih  the    result    that  a 

firm  of  experts  "•■re  engaged  to  report  upon  the  extent  to 

which    admixtures    were    being    used    in  the  manufacture  of 

Portland  cement  on  the  Thames  and  Medway.  The 
investigations  into  this  matter  were  not  concluded  at  the 
end  of  tin  yi  ;n. 


Chemical  Tradet  Section. 

Pour    meetings  Of    this    Section    ami    its  committees  were 

held.     Early  ia  the  year,  the  section  had  under  considera- 
tion draft  rules  proposed  to  be  issued  by  the  Home  Office 
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,-,„.  ,,„.  better  regulation  of  chemical  works  in  the  Interi  its 

or! which,  il   transpired,   haa  been  alreadj  con- 

siderablj  dified  through  thi   representations  made  bj  the 

special  coi ittee  of  tl  «   ">  ""    Hon Bee. 

xvasacreed  thai  th«    modifications  to  be  suggested  should 

also  be  incorporated  in  the  pro] sd  rules  for  hi  chromati 

workg  T|„.  -.,,.,  ,  ,,  also  considered  the  provisions  -.1  the 
Thames  Conservancj  Bill,  affirming  the  opinion  that  its 
provisions  would  be  extremelj  prejudicial  to  the  Chemical 
Section  on  grounds  which  were  set  out  m  clause  7  of  the 
petition    which   was    deposited   in   the  chamher.      At   the 

i  the  Secti attention  was  directed  to  the 

use  of  metric  weights  and  measures  in  the  trade.  The 
counts  council,  through  its  inspector,  had  intimated  to  a 
large  firm  of  manufacturing  chemists  that  it  was  illegal  to 
Mean}  weights  and  measures,  even  for  export  purposes, 
other  than  those  conforming  to  the  Imperial  standards. 
In  view  of  this  it  was  fell  absolutely  necessary,  in  the 
interests  of  the  trade,  to  at  once  introduce  a  Bill  into 
Parliament  with  the  object  of  amending  the  Weights  and 
Measures  Acts  of  1878  and  1889.  An  amending  liill  has 
been  drafted,  and  it  was  decided  to  bring  the  views  of  the 
Section  before  the  Select  Committee  of  the  House  of 
Commons  on  Weights  and  Measures.  In  view  of  the 
sittings  of  the  Parliamentary  Committee  on  Adulteration, 
the  question  of  the  Food  and  Drugs  Act  was  again  under 
discussion,  and  the  Section  affirmed  that  it  was  desirable 
that  drugs  should  be  treated  in  a  separate  section  of  tin- 
Act,  and  thai  they  should  not,  as  at  present,  be  associated 
with  food-.  Two'  members  of  the  Section  were  appointed 
with  a  view  to  appear,  if  need  be,  before  the  Parliamentary 
Committee,  fortlic  purpose  of  recommending  the  adoption 
of  this  course.  It  was  also  urged  that  a  board  of  refer- 
ence for  appeal  in  cases  of  disputed  analysis  should  be 
constituted.  Representations  were  made  to  the  Home 
Secretary  through  Her  Majesty's  Inspector  of  Factories  on 
behalf  of  white  lead  manufacturers,  as  to  certain  rules  which 
it  was  proposed  to  issue  for  the  better  preservation  of  the 
health  of  employes  engaged  in  that  industry.  The  result 
of  these  representations  was  that  a  set  of  rules  was 
ultimately  issued  which  were  considered  satisfactory  to  the 
employers  concerned.  Other  subjects  discussed  by  this 
Section  included  bills  of  lading,  Government  contracts,  and 
the  rating  of  machinery. 

Mineral  Oil  Sub-Section. 

Ten  meetings    of    this    sub-section    and  its    committees 
were  held.     Early  in  the  year  the  attention  of  the  Section 
was  called  the  regulations  as  to  the  storing  and  piling  of 
casks    and    barrels  contained  in   the    London  Streets  and 
Buildings  Bill,  and  a  memorial  was  addressed  to  the  London 
County  Council  pointing  out  the  hardships  which  would  be 
inflicted  upon   the  oil  trade  if   the  provisions  referred  to 
became  law,  and  were  put  in  force.     The  result  of  the  joint 
opposition  with  the  Timber  Trade    Section  was  the  with- 
drawal of  the  objectionable  clauses.     Immediately  upon  the 
appointment  of  a  Select  Committee  of  the  House  of  Commons 
"  to  inquire   into  and  report  upon  the  law  relating  to  the 
keeping,  selling,  and  conveyancing  of  petroleum  and  other 
inflammable  liquids,  including  the  precautions  to  be  adopted 
to  prevent  the    sale     of    dangerous    lamps    for    use    with 
inflammable  liquids,"  a  meeting  of  the  Section   was  con- 
vened, and  a  special  committee  of  1G    members  appointed 
to  take  such  action  as  might  be  deemed  expedient.     The 
committee     invited    the    co-operation    of    the    Petroleum 
Defence     Committee     (the     Trade     Association),    whose 
interests   were    specially   affected,    and   a    joint   executive 
committee  was    subsequently  formed,   which   had   several 
meetings.    This  joint  committee  watched  the  evidence  before 
the  Select  Committee,  and  took  other  action  in  the  interests 
Of  the  trade.     At  the  close  of  the  Parliamentary  Session, 
the     joint    executive    issued   an   interim   report,    showing 
that  Ihe  main  points  in  connection  with  the  Parliamentary 
Inquiry  were  the  raising  of  the  standard  flash-point  from 
73"  F.  to  100°  F.,  Abel  test,  and  the  resuscitation  of  the 
harassing  provisions   of  the  Inflammable    Liquids    Bill    of 
1891,  which  had  been  successfully  opposed  by  this  Chamber 
when  before  Parliament. 


Photographic  Trade  Section. 

The  attention  of  the  Section  was  called  to  the  recurrence 
of  explosions  of,  and  accident-  with,  <_'a-  cylinders,  and  A 
Lai  conference  with  the  makers,  fillers,  and  users  of  these 
cylinders  was  arranged.  At  this  conference,  considerable 
divergence  of  opinion  existed  as  to  the  cause  of  accidents  ; 
but  the  experts  present  maintained  that,  generally  speaking, 
every  care  was  taken  in  manufacturing  these  cylinders,  and 
the  tc-ts  to  which  they  were  subjected  after  manufacture, 
and  on  each  occasion  before  being  refilled,  were  ample. 

Provision  Trade  Section. 

A  meeting  of  this  Section  was  held  to  consider  what  steps 
should  be  taken  to  safeguard    the    interests    of   the  tri 
before  the  Parliamentary  Committee  on  Adulteration.     In 

reference  to  the  adulteration  of  butter,  cheese,  and  lard, 
resolutions  in  the  following  terms  were  adopted  :  —  1st, 
"That  the  Trade  Section,  whilst  not  wishing  to  in  any  way 
interfere  with  the  honest  sale  of  margarine,  is  aware  that  it, 
and  particularly  margarine  mixed  with  butter,  is  largely 
sold  to  the  public  as  butter,  and  the  Section  is  therefore  of 
opinion  that  further  legislation  is  necessary  for  the  purpose 
of  cheeking  these  frauds,  which  cause  immense  injury  to 
honest  traders  and  to  the  butter  industry  of  this  and  other 
countries.'"  2nd,  "  That  legislation  should  be  enacted 
which  will  absolutely  prohibit  the  sale  of  mixeil  or  adulterated 
cheese.  That  such  legislation  should  be  enacted  as  will 
absolutely  prohibit  the  sale  of  lard  compounds  or  mixtures, 
and  that  lard  shall  be  defined  as  the  product  of  the  hog 
only."  Certain  members  of  the  Section  were  appointed 
to  appear  as  witnesses  before  the  Committee,  if  need  be, 
in  order  to  support  these  recommendations. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Articles. 


Month  ending  30th  April. 


1894. 


1895. 


Metals 

Chemicals  and  dyestufis 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

1,661,157 
569,251 
560,948 

3,597,590 


35,015,781 


£ 

1,351,907 
571,941 
664,439 

3,005,2GG 


34,341 ,35S 


Summary  of  Exports. 

Month  ending  30th  April. 

Articles. 

1894. 

1895. 

Metals  (other  than  machinery)  . .  •  • 

£ 

2,426,068 

747,794 

2,477,315 

* 

2,232,083 
675,553 

2,703,189 

17,559,876 

17,252,311 
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Imposts  of  Metals  for  Month  ending  80th  AFRtx. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Copper  :— 
Ore Tons 

Regulus „ 

Unwrought 

Iron  :— 
Ore 

Bolt,  bar,  kc. ...      „ 

Steel,  unwrought . .     „ 

Lead,  pig  and  sheet     „ 

Pyrites , 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


5,751 
6323 

5.39G  ; 

2,711 

116 

13,582 

51,585 

121,200 

•  • 

80,087 
5,295 


9,517 
7.G80 
3,7m! 

377,551) 

2,191 

G69 

11,278 

50,572 

90,000 

•  • 

42,383 

3,711 


£ 

50,755 

130,111 
229,778 

290,G18 

24308 

1,036 

122,961 
92,510 
30,313 

181,013 

71,013 
119,520 


I 


£ 
48,482 

191,510 

153370 

271,139 

16,187 

7.177 

110,095 

85,210 

7,700 

137,341 

128,653 
51,054 

140,147 


1,661,457     1,351,907 


Imposts  of  Chemicals  and  Dtestcffs  fob  Month 
ending  30tii  April. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1891. 

1895. 

7,074 
1&424 

13,  m 

.. 
27>< 

•  • 

1,178 

■  • 

10,942 

19,097 
33,153 

•  • 

844 

2,092 

•  • 

■  • 

■I',  ML 

£ 

6,136 

6315 

121,127 
1,491 

71,025 

10,010 

15,983 

17,073 
711 

£ 
B3M 

7,031 

118, 1:22 

1380 

51,150 

28,488 
85392 
09,024 
10, 

51,773 
[59,957 

Bark  (tanners',  4c.)    „ 

Cutch  and  gambier  Tons 
Dyes  :— 

ither    „ 

Nitrate  of  potash  .      „ 

Other  article*...  Value* 

(chemical* 

•  t 

.. 

mjHi 

Imports  of  Oils  for  Month  ending  .'iOni  April. 


Articles. 


Quantities. 


1891. 


1895. 


Values. 


1894.  1895. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  4c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 
Total  value  of  oils  . . . 


4,850 
8,234 

108,21s 

11,928,116 

1,939 

951 


15328 
1,926 

85,020 

14,907,872 

*,176 

991 
13,758 


£ 
5,630 

111,031 

116,731 

L84399 

i-'.;n 
18,676 

80,937 


£ 
17,479 

64,940 

91,161 

299,777 
82,0-KJ 
17,803 
14,271 
70,902 


560,942        664,489 


Imports  of    Raw   Material   for   Non-Textile 
Industries  fob  Month  ending  30th  April. 


Articles. 


Quantities. 


1891. 


1895. 


Values. 


1894. 


1895. 


Bark,  Peruvian  . ,   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic , 


Lac,  4c 

Gutta-percha  . 

Hides,  raw  :— 
Dry 

Wet 

Ivory 


Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda...        „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn , 

Staves  

Mahogany Tons 

Other  articles. . .  .Value  £ 


1,250 

217,521 

36,580 

3,614 

19,735 

4,853 

51,306 

37,231 

1,063 

0,311 

8.U0 

26,530 

19,553 

51,110 

1349 
19,089 
21,421 
97356 

221.979 
2,081 

230,239 
246371 

9,021 
3,902 


1,277 

269,5G4 

25,192 

4,960 
14,970 

3,10-< 

38,068 

57,923 

6,384 
7,081 
38,078 
80,429 
70,182 
1306 
12333 
21309 


£ 

7,883 

41,195 

441,529 

9,778 
99,308 

52,012 

117,202 
73,996 
44,537 


£ 

6,360 

36,523 
261,030 

13,170 
79,518 
24,009 

73,951 

108,848 

87.G51 


108340 

191,097 

1,752 

1,944 
8382 


20,170 

59,203 

89/445 

30,503 

347386 

309,750 

32,26 1 

56349 

53362 

70,283 

15387 

22,621 

S  1,511 

53,042 

114,175 

111,591 

18,711 

24,194 

291,187 

222,011 

2,098 

933 

554,581 
578350 

779.316 


229.2M 

321,121 

24322 

27,681 

798,570 


Total  value  , 


8,597,390   3,005366 


Hi-suli's  the  shove,  drugs 
U  against  643761.111   kpfll 


to  thy  value  of  69,869*.  were   imported 

1894. 

i  a 
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EXPOKTH   OF    MkTALS    (OTIIKB   THAN    MACHINERY)    FOE 
Month    kndi.no   SOlH    ApBIL. 


Quantities. 

Values. 

Article*. 

1894. 

1895. 

1894. 

1895. 

9,959 
35,667 

9,368 
44,230 

£ 

37,389 

78,971 

a 

36,290 

Copper  :— 
Unwrought , 

93,668 

22,528 

29,010 

61,500 

72,119 

Mixed  metal 

22,458 

32,012 

50,470 

03,429 

•  • 

•  • 

153,117 

149,540 

•  • 

•  • 

97,628 

107,906 

240,351 

225,459 

1,567,053 

1,500,329 

4,158 

•  • 

2,941 

•  • 

45,347 
21,600 

36,047 

Plated  wares . . .  Value  £ 

24,886 

Telegraph  wires         „ 

•  • 

•  • 

186,739 

35,51 1 

13,361 
10,651 

t  • 

9,887 

18,878 

49,741 
8,460 

68,227 

32,911 

12,222 

Other  articles  . .  Value  £ 

61,192 

■  • 

•  • 

2,426,068 

2,232,083 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  April. 


Articles. 


Quantities. 


1894.  1895 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware „ 

Glass  :— 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds , 

Leather : — 
Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Tds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 

Total  value 


507,400 

•  • 

1,268,100 

•  • 

38,831 


Values. 


1894. 


1895. 


624.800 


1,585,400 


30,115 


96,187 

6,526 

59,968 

13,403 

12,467 


I 


S7.010 

8,165 

56,849 

10,221 

11,527 


6,743 

5,821 

1,725,400 

1,932,500 

•  • 

•  • 

76,074 

82,647 

4,536 

4,021 

47,180 

57,732 

£ 

11,242 

89,434 
22,495 
92,512 
63,327 

117,5.".', 


£ 

13,927 

186,862 
26,880 

107,051 
57,775 

106,105 


127,655   146,448 
14,262  ;   13,495 


4,931 
15,576 
28,591 
10,886 

110,519 
20,507 

139,082 
61,715 

119,832 

121,206 
26,576 
50,566 


4,534 
16,140 
27,028 
13,595 

100,197 
25,926 

111,514 
70,713 

131,274 

131,352 
23,874 
58,416 


2,477,315 


2,703,189 


Extorts  of  Drugs  and  Chemicals  for  Mouth  ending 
30th  April. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

465,990 

10C.1M1 

26,004 

•  • 

481,611 
114,718 

26,187 

•  • 

•  • 

£ 

132,147 

42,109 

192,576 

900,8m 

£ 
120.4S8 

42,186 
161,131 

83,815 
267,938 

Bleaching  materials    „ 
Chemical  manures.  Tons 

O ther  articles  ...       „ 

•  • 

■  • 

747,794 

675,658 

iHcmt&Ip  patent  £tst. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

7608.  P.  Kirkup  and  J.  Hodgson.  Improvements  iu 
furnaces  and  kilns.     April  16. 

7770.  C.  Meringtou.  Improvements  in  apparatus  for 
heating,  airing,  or  drying.     April  18. 

7947.  C.  Bateson  and  C.  Bateson.  Improvement  in 
furnaces  for  melting  glass,  puddling  iron,  or  like  operations. 
April  22. 

S343.  TV".  Shore  and  G.  E.  Coupe.  Improvements  in 
means  or  apparatus  for  separating  solid  from  liquid  matters. 
April  27. 

8344.  J.  Laidlaw.  Improvements  in  centrifugal  machines 
for  separating  fluids  of  different  densities.     April  2  7. 

8389.  J.  Kent.  Improvements  in  the  manufacture  of 
thermometers.     April  27. 

8640.  W.  A.  E.  Crombie.  Improvements  in  apparatus 
for  evaporating  or  drying.     May  1. 

9011.  E.  J.  T.  Digby.  An  improved  method  of  produc- 
ing crucibles  or  melting  pots.     May  7. 

'J25S.  J.  M.  C.  Grierson.  Improvements  in  thermometers. 
May  10. 

9355.  W.T.  Ramsdeu.  Improvements  iu  apparatus  for 
producing  cold.     May  1 1. 

9395.  C.  H.  Wild.  Improvements  in  certain  hydraulic 
presses  for  pressing  fabrics.     May  13. 

9418.  Caddy  and  Co.,  Lira.,  and  L.  Edwards.  Improve- 
ments in  or  relating  to  furuaces.     May  13. 

9729.  J.  L.  Dorian  and  J.  A.  Dorian.  Improvements  in 
steam  heating  and  distilling  apparatus.     May  13. 

9772.  M.  R.  Ruble.  Improvements  in  and  connected 
with  drying  apparatus.     May  17. 
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Complete  Specifications  Accepted.* 

1894. 

17,219.  R.  Altschul.  Improvements  in  or  connected  with 
feeding  liquid  fuel,  such  as  petroleum  and  other  oily  and 
inflammable  substances,  to  steam-boiler  or  other  furnaces, 
and  burning  same  therein.     May  8. 

23,956.  S.  J.  Robinson  and  S.  Pope.  Improvements  in 
open  hearth  steel-melting  furnaces  and  regenerative 
furnaces  generally.     May  15. 

1895. 
6059.  J.  J.  Tong  and  J.  R.  Wood.     See  Class  XIL 
7265.  R.  Urbanitzky.     An  improved  melting  and  reduc- 
ing furnace.     May  15. 

Patent  Abandoned. 

1891. 

11,043.  G.  W.  Miller.  Faucets  for  measuring  fluids. 
April  24. 


H.— FUEL,  GAS,  and  LIGHT. 

Applications. 

7606.  S,  Wolski.     See  Class  X. 

7664.  L.  G.  Harris.  Improvements  in  the  manufacture 
of  artificial  fuel.     April  16. 

7714.  W.  Crookes.  Improvements  in  connection  with 
incandescent  mantles.     April  17. 

7772.  A.  J.  Fenner.  Improvements  in  the  manufacture 
of  coke  for  sme'ting  and  other  uses,  and  in  the  means  or 
apparatus  employed  therein.     April  18. 

7814.  T.  H.  L.  Bake  and  H.  A.Leverett.  Improvements 
in  apparatus  for  the  production  of  hydrogen.     April  18. 

7919.  W.  Joy.  Improvements  in  the  utilisation  of  shale. 
April  20. 

8374.  F.  Kuhn.  A  new  or  improved  process  for  pre- 
paring, by  the  aid  of  gaseous  mixtures,  liquefied  gas  by 
compression.     Complete  Specification.     April  27. 

8680.  G.  H.  Ilir-t,  J.  Hirst,  A.  Hirst,  and  A.  Beaumont. 
A  new  means  or  method  of  generating  heat  by  the  use  of 
spent  gases  arising  from  furnaces.     May  2. 

8746.  A.  B.  Newman  and  J.  M.  Somerville.  Improve- 
ments in  the  manufacture  of  illuminating  gas.     May  2. 

9054.  J.  Cockshutt.  An  improvement  in  the  manufacture 
of  beeswax  candles  and  in  means  to  be  used  therein. 
May  7. 

9082.  J.  C.  Hanauer.  An  improved  apparatus  for  use 
in  the  production  of  mineral  gas.     May  7. 

95381  B.  Cutler.  Improvements  in  fittings  for  water-gas 
washers.     May  14. 

'J'i'i<).  (',.  (',.  Walker.  Improvements  in  apparatus  for 
trashing  and  scrubbing  gas.  Complete  Specification. 
May  I  1. 

9739.  I).    \7. 

method    of    and 
16. 

9831.  8.  II.  Crocker.  Improvements  in  the  production 
of  ineandescenl  tissue  for  lamps.    May  18. 

COMfl.KTK    SPECIFICATIONS    ACCEPTED. 

1894. 

8117.  J.  Posno.  Improvements  relating  to  the  treatment 
of  Mirage  and  town  refuse  for  transforming  the  same  into 

fuel.     May  I. 

I     B.  If.  Thwatte.      Improved  method  of   utilising  the 
wa-'  !  j  mil  iron-smelting  blast-furnaces.      M:ty  K. 


Stone    and     B.   Chaplin.      An   improved 
apparatus    for  the    treatment   of    smoke. 


9197.  H.  Hawkins  and  S.  II.  Hawkins.  Improvements 
in  apparatus  for  manufacturing  and  carburetting  hydrogen 
gas  and  producing  metal  sulphates  as  by-products.     May  15. 

11,256.  J.  Ornierod.  Improvements  in  and  connected 
with  gas-carburetting  apparatus.     May  1. 

12,663.  E.  Hermite,  C.  F.  Cooper,  and  E.  J.  Paterson. 
An  improvement  in   the  purification  of  gas. 

15,486.  E.  Edwards. — From  The  International  Gesell- 
schaft  fur  Torfverwaltung.  Improvements  in  apparatus 
and  process  for  manufacturing  coke  and  charcoal,  and  for 
separating  the  products  obtained  in  such  manufacture. 
May  15. 

17,219.  R.  Altschul.     See  Class  I. 

1895. 

2092.  F.  S.  Cripps.  Improvements  in  valves  for  use  in 
connection  with  purifiers  employed  in  gasworks.     May  15. 

3089.  A.  C.  Humphreys  and  A.  G.  Glasgow.  An 
improved  method  or  process  of  carburetting  water-gas 
and  apparatus  therefor.     May  1. 

5036.  J.  West.  Improvements  in  machinery  or  appa- 
ratus for  charging  gas  retorts.     May  8. 

5703.  G.  J.  Altham.  Improvement  in  fuel  and  the 
process  of  making  the  same.     May  1 . 

5730.  H.  H.  Lake.— From  E.  N.  Dickerson  and  J.  J. 
Suckert.  An  improved  process  of  and  apparatus  for 
producing  and  liquefying  acetylene  gas.     April  24. 

5732.  W.  P.  Thompson.— From  G.  D.  Bayaud,  G.  F.  Per- 
renoud,  and  G.  H.  Harvey.  Improvements  in  or  relating 
to  the  manufacture  of  gas  from  oil  and  air.     May  15. 

6585.  P.  Douin  and  P.  Kestner.  Improvements  in  the 
combustion  of  gaseous  fuel  and  apparatus  therefor. 
May  8. 


Am  Note  (')  on  previous  page. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

7665.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  colouring  matters. 
April  16. 

7969.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colouring 
matters.     April  22. 

8572.  S.  Pitt.-From  L.  Cassella  and  Co.  Producing 
dis-  and  poly-azo  dyestuffs  from  ■y-amidonaphtholsulpho 
acid.     April  30. 

8645.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Improvements  in  the  production  of 
new  sulphonic  acids  derived  from  naphthaline  and  of 
colouring  matters  therefrom.     May  1. 

8661 .  G.  W.  Johnson. — From  F.  von  Ileydcn,  Nachfolger. 
The  manufacture  and  production  of  benzo-sulphoniinides  or 
their  nitro  or  halogen  substitutes.     May  1. 

8988.  P.  A.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
chemical  compounds  and  dyestuffs  derived  from  phenolic 
bodies.     May  6. 

8989.  P.  A.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.  The  manufacture  of  chemical 
compounds  suitable  for  the  production  of  colouring  matters 
in  bulk  or  on  fibre.     May  (i. 

9103.  G.  W.  Johnson.— From  Kalle  and  Co.  Improve- 
ments in  the  manufacture  of  amido  bases  and  amido  sulpho 
acids  belonging  to  the  naphthalene  series  and  of  colouring 
matters  tbeief'rom.      May  7. 

'.Mil.  C.  I).   Abel.— From   The  Actien   Gesellschaft   fur 

Anilin    Fabrikation.     Manufacture    of   poly-azo    colouring 

matters.    May  18. 

9454.  <;.  W.  Johnson. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  fast  azo  colouring 
matters  especially  adapted  lor  dyeing  on  wool.     May  13. 
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947J,  w  .  inmnn.  improvements  in  developing  colouring 
matter  in  fustic  (wood)  or  luetic  extract.     May  14. 

9682.  Brooke,  Bimpeon,  and  Bottler,  Lim.,  and  W.  B. 
Simpson  A  new  substance  having  colouring  properties, 
and  the  prow  bp  tor  its  manufacture.     May  15. 

9645.  S.  Pitt.  -From  L.  Cassella  and  Co.  Themanufac- 
ture  of  new  azo  dyes  and  of  materials  for  producing  the 
Bame.     May  15. 

9794.  If.  E.  Newton. — From  The  Farbeuftibriken  vormals 
1  Bayer  aud  Co.  The  manufacture  or  production  of  dye- 
Btuffsand  materials  therefor.    -May  17. 

Complete  Specifications  Accepted. 

1894. 

11,210.  A.  Wolil.  Manufacture  of  hydroxylamine, 
hydrazine,  and  derivatives  thereof.    April  21. 

11,509  O.  Imray. — From  The  Farbenfabriken  vormals 
Meister,  Lucius,  and  Bruning.  Production  of  red  dye  from 
paranitro-aniline.     April  24. 

11,641.  O.  Imray. — From  The  Farbenfabriken  vormals 
Meister,  Lucius,  and  Bruning.  Process  for  production  of 
black  azo  dye-  on  the  fibre.     April  24. 

11,708.  0.  Imray. — From  The  Farbenfabriken  vormals 
Meister,  Lucius,  and  Bruning.  Improved  manufacture  of 
paramethoxy-  and  para-ethoxypbenyl-urea.     May  1. 

11,717.  11.  K.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     April  24. 

12,742.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     May  1. 

13,260.  O.  Imray.— From  Goerlich,  Wichmann,  and  Co. 
An  improvement  in  the  manufacture  of  yellow  prussiates 
from  the  rhodanalkalis.     May  15. 

13,57  7.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Improvements  relating  to  the  manufacture 
of  nitrosamines.     May  8. 

15,305.  J.  Y.  Johnson. — From  the  Badische  Anilin  and 
Soda  Fabrik.  The  production  of  yellow  colour  in  or  upon 
silk  by  the  aid  of  diazo-compounds  or  nitrosamines. 
May  22. 


K,.  C.  L.  E.  de  Swarte 

Improved  process   and 
flax    and    other   textile 


8038.  D.  E.  Badclyffe.      Improved  apparatus  or  method 

or  system  for  preparing  China  grass,  or  rhea  fibre,  or  hemp, 
or  similar  fibres,  for  combing  or  spinning.     May  1. 

13,315.  W.  P.  Thompson.— From  P.  C.  D.  Castle.  See 
Class  XIV. 

15,3(15.  J.  Y.  Johnson. —  From  The  Badische  Anilin  and 
Soda  Fabrik.     See  Class  IV. 

1895. 

7037.  L.  Schreincr.  Method  of  producing  a  silky  lustre 
upon  fabrics  and  webs  of  all  kinds.     April  16. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

7037.  L.  Sehreiner.  Method  of  producing  a  silky  lustre 
■upon  fabrics  and  webs  of  all  kinds.  Complete  Specification. 
April  10. 

8053.  J.  B.  Rapetout.  An  improved  process  for  treating 
textile  materials  in  order  to  render  them  less  liable  to  be 
spotted  or  soiled.     April  23. 

8642.   W.  P.  Thompson. — From 
and   J.   M.    E.   Doumer,  France, 
apparatus  for   retting  and  drying 
materials.     May  1. 

8650.  C.  K.  Mills. — From  Fresca  Freres  et  Cie.  Im- 
provements in  the  manufacture  of  silk  thread.  Complete 
Specification.     May  1. 

8714.  11.  J.  Bastrick.  Improvements  in  the  treatment  of 
rhea  aud  other  fibrous  plants.     May  2. 

8858.  S.  Simon  and  R.  Dux.  Improvements  in  the  pre- 
paration of  textile  materials  and  fabrics.     May  4. 

Complete  Specifications  Accepted. 
1894. 

943.  Manby.  Sizing,  dressing,  and  finishing  of  textiles, 
and  material  therefor.     April  24. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

8633.  J.  H.  Walton,  J.  Walton,  and  J.  II.  Walmsley. 
Improvements  in  sizing,  dyeing,  bleaching,  and  printing 
cotton  and  woollen  yarns,  and  apparatus  therefor.     May  1. 

S922.  A.  Ingham,  S.  Irwin,  and  A.  I).  McLaren.  Im- 
provements in  and  connected  with  the  printing  of  textile 
warp-.      May  0. 

9024.  E.  Bush.  Improvements  in  or  connected  with 
machinery  for  varnishing  or  otherwise  coating  paper  or 
other  flexible  material.     Complete  Specification.     May  15. 

Complete  Specifications  Accepted. 
1894. 

10,392.  J.  Pritchard.  Improvements  in  apparatus  for 
dyeing  yarns  and  slubbings  or  rovings,  or  otherwise  treating 
the  same  with  liquids.     April  24. 

10,466.  E.  B.  Manby.  An  improvement  in  thickening 
and  fixing  calico-printers'  pigments,  colours,  and  mordants. 
May  1. 

11,641.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Biuning.     See  Class  IV. 

1895. 

2014.  W.  J.  S.  Grawitz.  Improvements  in  dyeing  or 
printing  fibres  black,  or  shades  approaching  thereto,  with 
aniline,  its  homologues  or  derivatives.     April  24. 

5075.  G.  Keighley.  An  improved  means  or  method  of 
dyeing  and  bleaching  warp  upon  a  warp  beam.     May  8. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

7834.  A.  A.  Moffatt.  A  new  or  improved  process  for  the 
treatment  anil  utilisation  of  "  waste  iodine  still  liquor." 
April  19. 

7934.  C.  ( >.  Weber  and  S.  Kleemann.  Improvements  in 
the  manufacture  of  cyanides  aud  ferrocyanides.     April  20. 

8099.  H.  R.  Angel.  Improvements  in  the  manufacture 
of  sulphuric  acid  from  ores  of  either  low  or  high  grade  in 
sulphur.     April  24. 

8314.  J.  Brock  and  J.  Hawliczek.  Improvements  in  the 
manufacture  of  bicarbonate  of  soda.     April  20. 

8330.  H.  Bower.  Improvements  in  the  treatment  of 
gas  liquor  or  like  ammoniacal  liquor,  and  in  obtaining  useful 
products  therefrom.     April  26. 

8342.  J.  Todd.  An  improved  method  of  and  apparatus 
for  treating  brine  in  the  manufacture  of  salt.     April  27. 

83S1.  H.  Bower.  Improvements  in  the  manufacture  of 
prussiates.     April  27. 
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8425.  H.E.Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  ami  Co.  The  manufacture  or  production  of  chemical 
■compounds  containing  sulphur.     April  29. 

8449.  C.  Hoepfner.  Improvements  in  and  relating  to 
the  manufacture  of  solutions  of  zinc  chloride  and  other 
metal  chlorides.     April  29. 

8669,  H.  W.  Crowther,  E.  C.  Itossiter,  and  G.  S.  Al- 
bright. Improvements  in  the  manufacture  of  cyanides. 
May  1. 

8742.  P.  Jensen. — From  E.  de  Ila'e'n.  A  process  for 
manufacturing  hyperoxide  of  alkali  and  of  alkaline  earths. 
.May  2. 

8847.  E.  J.  Mills.  Improvements  in  the  formation  and 
preparation  of  soluble  colloids.     May  4. 

9052.  J.  C.  Butterfield.     See  Class  X. 

9191.  J.  A.  Mason.  Improvements  in  the  manufacture 
of  caustic  soda  (sodium  hydrate).     May  9. 

9332.  T.  Twynam.  Improvements  in  the  fixation  of 
nitrogen  and  the  production  of  cyanides.     May  11. 

9373.  W.  von  Baranoff.  Improvements  in  and  connected 
with  the  manufacture  of  alkaline  carbonates.     May  11. 

9555.  W.  von  Baranoff.  Improvements  in  and  connected 
with  the  manufacture  of  alkaline  carbonates.  Complete 
Specification.     May  14. 

9558.  M.  W.  Beylikgy.  Process  of  manufacturing  alka- 
line bichromates.     Complete  Specification.     May  14. 

9608.  W.  P.  Thompson. — From  S.  Cantu  and  Co.  An 
improved  process  for  producing  concentrated  solutions  of 
hydrofluosilicic  acid  and  of  hydrofluoric  acid,  as  well  as 
fluosilicates  and  fluorides  derived  therefrom.     May  Jo. 


Complete  Specifications  Accepted. 

1894. 

8652.  K.  H.  Leaker.  Improved  method  of  and  appa- 
ratus for  making  vinegar  and  maturing  spirits. 

8889.  O.  Imray. — From  Goerlieh  and  Wichmann.  An 
improvement  in  the  manufacture  of  cyanides  of  the  alkaline 
metals.     May  8. 

9197.  II.  Hawkins  and  S.  H.  Hawkins.     See  Class  II. 

9275.  H.  W.  Crowther,  E.  C.  Rossiter,  and  G.  S.  Al- 
bright. Improvements  in  the  manufacture  of  cyanides. 
May  8. 

11,655.  .T.Greenwood.  Improvements  in  and  connected 
with  the  manufacture  or  production  of  ammonia  soda. 
May  22. 

11,960.  J.  Brock,  V.  C.  Driffield,  and  F.  W.  Wright. 
Improvements  in  and  apparatus  for  effecting  the  decom- 
position of  gases  by  means  of  porous  or  catalytic  material, 
more  especially  intended  for  use  in  the  production  of 
chlorine  from  hydrochloric  acid  <_'as  and  air.     April  24. 

11,967.  .1.  Brock,  V.  C.  Driffield,  F.  W.  Wright,  and 
T.  Davie-.     Improvements  in  apparatus  for  effecting  the 

composition  of  gases  by  means  of  porous  or  catalytic 
■abstance,  more  especially  intended  for  use  in  the  pro- 
dnctios  of  chlorine  from  hydrochloric  acid  gas  and  air. 
April  2). 

11,988.  .1.  Brock,  V.  C.  Driffield,  A.  Carey,  and  G.  Ogg 
Improvements  in  apparatus  relating  to  the  manufacture  of 
chlorine.     April  2  t. 

11,988.  G.  S  Albright  and  .1.  J.  Hood.  Improvements 
in  the  preparation  of  sulphur.     May  1. 

18.  II.  V.   Caetner.      Improvements    in   the  manu- 
Esctun  of  cyanides,     fcpril  2  i. 

12,219.  E.  V.  Castaer.  improvement!  in  the  manu- 
facture of  cyanides.     April  21. 

18,199    C.  Raspe.     improvement!  in  the  manufacture  of 
soluble  metallic  phosphate  compounds.     May  8, 
102.  If.  Wilcox.     See  Class  Mil. 
18,818.  W.  McD.  Mack.y  and  .1.  K.  EIntcbesOn.     I-n- 
■  i  the  manufacture  of  ammonia.     May  22. 


14,215.  J.  W.  Scott.  Improved  process  of  rectifying 
sulphuric  acid  and  means  <>r  apparatus  therefor.     May  15. 

17,978.  K.J.  Bayer.  Improvements  in  the  manufacture 
of  chlorine  acid  potash  or  chlorate  of  potash.     May  15. 

22,844.  I.  Levinstein.  Improvements  in  the  method  of 
and  apparatus  for  concentrating  sulphuric  acid.     May  15. 

1895. 

5299.  O.  Alius  and  M.  Treitel.  Improved  apparatus  for 
producing  carbonic  acid  and  other  gases.     May  8. 

5354.  H.  J.  Dartnell.  Utilising  the  drainage  and  bilge 
water  collecting  in  the  bilge  and  limbers  of  ships  used  for 
the  transportation  of  nitrate  of  soda.     April  24. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

7914.  C.  D.  d'Enghien,  A.  D.  d'Enghien,  and  S.  D. 
d'Enghien.  Improvements  in  kilns  or  ovens  for  firing 
terra  cotta  and  other  like  materials.  Complete  Specifica- 
tion.    April  20. 

7947.  C.  Bateson  and  C.  Bateson.     See  Class  I. 

8409.  H.  Emery  and  J.  Emery.  An  improved  construc- 
tion of  kiln  tor  firing  articles  made  of  or  from  china, 
earthenware,  and  the  like.     April  29. 

8558.  C.  H.  Tondeur.  An  improved  method  of  and 
apparatus  for  the  manufacture  of  glass  for  skylights  and  the 
like.     Complete  Specification.     April  30. 

8795.  J.  Faulkner  and  R.  Hesketh.  Improvements  in  or 
relating  to  the  decoration  of  earthenware  and  the  like. 
May  3. 

9051.  II.  Boris.  A  new  process  of  crystallisation  on 
glass  and  transparent  bodies,  applicable  to  various  uses, 
decorative  or  industrial.     May  7. 

9714.  W.  L.  Wise,  and  from  T.  Lefevre  and  L.  Michau. 
Improvements  in  the  manufacture  of  glass  plates.  Com- 
plete Specification.     May  16. 

9801.  J.  A.  Baker,  W.  K.  Baker,  and  G.  S.  Baker. 
Improvements  in  machines  for  treating  plastic  material. 
Complete  Specification.     May  17. 

Complete  Specifications  Accepted. 

1894. 

9554.  W.  W.   Pilkingtou.      Improvements   in  apparatus 

for  the  manufacture'  of  sheet  and  plate  glass  with  embedded 
metallic  wire.     April  2  1. 

12,056.  K.  M.   Wight.      Improvements  in  machinery  or 

apparatus    for    use    in    the     manufacture    of    .sheet     glass 
May  8. 

12,291.  W.  Hassall  and  11.  W.  Sansom.  Improvements 
relating  to  fireplaces  fi>r  pottery  and  other  like  kilns. 
May   l. 

1895. 

8560.  V.  F.  L.Smith.  Improvements  in  the  construction 
of  drying  chambers  for  bricks,  pottery,  or  other  objects  to 

Utilise  Waste  heat.      May  22. 

5008.  T.  II.  Btubbs.  Improved  method  or  methods  of 
decorating  tiles  or  the  like.     April  17. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MOKTAKS, 
and  CEMENTS. 

Applications. 

7591.  W.  Jones  and  II.  Jones.  Improvements  in  the 
construction  of  fireproof  tile  ceilings,  partitions,  and  the 
like.     April  16. 

7623.  B.  Walker.  Improvements  in  the  construction  of 
artificial  stone  dabs,  bricks,  tiles,  and  the  like.     April  16. 

7920.  W.  Joy.  Improvements  in  arrangements  for 
drying  slurry  by  the  waste  heat  from  cement  kilns.  April  20. 

8 102.  G.  It.  Dawnay.  Improved  tiles  for  permanent 
centering,  to  be  used  in  the  construction  of  fireproof  floors. 
April  29. 

9210.  S.  Jorgensen.  Improvements  in  the  manufacture 
of  slag-cements.     May  9. 

9283.  W.  II.  Metcalfe,  and  F.  B.  Wrightson.  The  manu- 
facture of  an  improved  and  artificial  stone.     May  10. 

9876.  II.  H.  Leigh. — From  F.  A.  Jumeau,  France. 
Improvements  in  and  connected  with  the  manufacture  of 
pictures  in  cement  or  analogous  material.     May  18. 

Complete  Specifications  Accepted. 

1894. 

9455.  R.  Hauers.  Improvements  in  the  preservation  or 
treatment  of  buildings,  structures,  building  materials,  and 
the  like.     May  22. 

13,607.  B.  Y.  Ardagh.  Improvements  in  the  manufac- 
ture of  wooden  blocks  for  paving  and  flooring.     May  22. 

14,145.  J.  F.  Golding.  Improvements  in  the  construc- 
tion of  floors  and  ceilings.     May  22. 

21,735.  E.  Weckwarth  and  M.  Hoeft.  Improvements  in 
and  relating  to  the  manufacture  of  lime  mixtures  and  ce- 
ments, or  mortars  suitable  for  use  in  the.  production  of 
artificial  stone.     May  8. 

Patent  Abandoned. 
1891. 


12,219.  W.  J.  Reagan  and  K.  R.  Lougley. 
for  plastering  walls.     May  1. 


Composition 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

7575.  J.  Johnson. — From  N.  McConnell,  United  States. 
Improvements  in  the  manufacture  of  alleys  of  iron  or  steel 
with  nickel.     Complete  Specification.     April  16. 

7606.  A.  Wolski.  An  improved  process  for  the  utilisa- 
tion of  blast-furnace  gases.     April  16. 

7669.  H.  C.  S.  Dyer.  Improvements  in  the  manufacture 
of  iron  and  steel  by  which  sulphur  is  eliminated.     April  16. 

7718.  H.  K.  Jompkins.  Improvements  in  the  treatment 
of  iron  and  steel.     April  17. 

7847.  W.  P.  Thompson. — From  La  Societe  Neo-Metal- 
lurgie  Marbeau,  Chaplet,  and  Co.  An  improved  process  of 
manufacturing  improved  alloys  of  refractory  metals  with 
more  fusible  metals.     April  19. 

7947.  C.  Batesou  and  C.  Bateson.     See  Class  I. 

7957.  H.  R.  Angel.  Improvements  in  the  extraction  of 
lead  with  silver,  gold,  or  other  metals  from  ores  blended 
with  sulphide  of  zinc  or  otherwise.     April  22. 

8047.  A.  Reichwald. — From  F.  Krupp  and  Co.  Method 
of  or  process  for  improving  or  perfecting  steel  armour 
plates  and  other  steel  articles.  Complete  Specification. 
April  23. 


8275.  A.  E.  Westwood.  An  invention  for  a  method  of 
allowing  molten  metal  to  flow  from  a  crucible  bj  means  of 
a  perforation  in  the  lower  part  of  the  crucible.     April  26. 

8297.  A.  Reichwald. — From  F.  Krupp  and  Co.  Method 
of  or  process  for  increasing  the  toughness  and  hardness  of 
armour  plates  and  other  articles  made  of  steel  or  of  mix- 
tures of  steel  capable  of  being  hardened.  Complete 
Specification.     April  26. 

8328.  C.  Hoepfner.  Improvements  in  and  relating  to 
the  treatment  of  zinc,  lead,  and  silver,  or  cobalt  and  nickel 
ores  or  materials.     April  26. 

8376.  A.  Schmidt.  Improvements  in  and  relating  to 
the  extraction  of  gold  and  silver  from  their  ores.     April  27. 

8531.  J.  B.  Rudkin.  A  process  for  tbe  treatment  of 
refractory  metallic  ores,  consisting  of  sulphides  of  lead, 
zinc,  silver,  and  other  metals  in  chemical  combination. 
April  30. 

8536.  Y,.  D.  Kendall.  A  process  for  the  recovery  of 
gold  and  silver  from  solutions.  Complete  Specification. 
April  30. 

8867.  II.  Grosvenor.  Improvements  in  the  manufacture 
of  armour  plates.     May  4. 

9052.  J.  C  Butterfield.  Improvements  in  the  treatment 
of  blue-stone  and  other  sulphurised  ores.     May  7. 

9068.  E.  B.  Parnell.  Improvements  in  the  extraction  of 
metals  from  ores.     May  7. 

9072.  E.  E.  Lungwitz.  New  or  improved  process  and 
apparatus  for  reducing  or  smelting  ores.  Complete  Speci- 
fication.    May  7. 

9073.  W.  A.  Thorns  and  J.  Stephenson.  An  improve- 
ment in  alloys.     May  7. 

9081.  H.  C.  S.  Dyer.  Improvements  in  the  manufacture 
of  iron  and  steel  by  which  sulphur  is  eliminated.     May  7. 

9610.  W.  P.  Thompson.— From  H.  Schaaf.  An  improved 
thin  liquid  substance  for  case-hardening  iron.     May  15. 

9635.  C.  Raleigh.  Improved  means  applicable  for  use  in 
precipitating  metals  from  their  solutions.     May  15. 

9793.  F.  Arnaud.  An  improved  process  for  converting 
cast  iron  into  steel  in  a  Siemens-Martin  furnace.     May  17. 

Complete  Specifications  Accepted. 
1894. 

8183.  AY.  P.  Thompson.— From  L.  R.  Bonehill  andE.  T. 
Gautier.  Improved  process  and  apparatus  for  extracting 
metals  from  their  ores.     April  3. 

11,570.  S.  Hufty  and  J.  K.  Caldwell.  Improvements  in 
methods  cf  partially  decarbonising  and  converting  iron  and 
increasing  carbon  in  wrought  iron  and  6teel.     May  8. 

15,225.  S.  Hufty  and  J.  K.  Caldwell.  Certain  improve- 
ments in  processes  of  converting  cast  iron  into  malleable 
iron  or  steel.     May  8. 

18,569.  J.  Harris.  Improvements  in  apparatus  for  treat- 
ing ores.     May  8. 

20,071.  L.  Bangert.  Process  for  coating  metals  with 
tin.     May  8. 

25,322.  A.  Lencauchez.  Improvements  relating  to  the 
production  of  homogeneous  cast  iron  or  steel  and  to  appa- 
ratus therefor.     April  24. 

1895. 
1514.  J.   Y.   Johnson. — From  L.  Pelatan  and  F.  Clerici. 
Process  of  aad  apparatus  for  treating  and  desulphurising 
ores.     May  15. 

5512.  H.  Potter. — From  C.  Dormoy.  An  improved 
composition  for  anti-friction  metal.    May  1. 

5539.  H.  Potter. — From  C.  Dormoy.  An  improved 
composition  for  anti-friction  metal.     May  1. 

6323.  A.  Reichwald.— From  F.  Krupp.  Method  or 
process  of  reducing  metals  or  mixtures  of  metals  containing 
oxygen.     May  15. 
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XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

7600.  W.  Rowbotham,  H.  Levetus,  and  S.  J.  Level  us. 
Improvements  in  and  relating  to  primary  batteries. 
April  16. 

7657.  W.  M.  McDougall,  H.  B.  Adams,  and  G.  P.  Smith. 
Improvements  in  secondary  or  storage  batteries.  Complete 
Specification.     April  1  6. 

7773.  H.  Tee.  Improvements  in  or  connected  with  the 
production  of  electricity.     April  18. 

7888.  E.  Eteve.  Improvements  in  electric  cells  or 
batteries.     April  19. 

8011.  G.  Hiibener.  Improvements  in  the  electrodes  or 
plates  of  electric  storage  batteries.  Complete  Specification. 
April  23. 

8C81.  A.  Schanschieff.  Improvements  in  the  active 
material  for  secondary  and  primary  batteries.     April  23. 

8226.  J.  von  der  Poppenburg.  Improvements  in  and 
relating  to  electric  batteries.  Complete  Specification. 
April  25. 

8306.  C.  P.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper,  and 
J.  L.  Dobell.  Improvements  in  or  connected  with  electric 
batteries.     April  26. 

8373.  VV.  S.  Rawson.  Improvements  in  conductors  for 
coupling  cells  of  voltaic  batteries.     April  27. 

8637.  E.  Clark.  Improvements  in  secondary  batteries, 
May  1. 

8728.  J.  G.  A.  Rhodin.  Improvements  in  plates  for 
secondary  voltaic  batteries.     May  2. 

S729.  L.  Epstein.  An  improvement  in  secondary  voltaic 
batteries.     May  2. 

8740.  M.  Bailey  and  J.  Warner.  Improvements  in 
secondary  batteries.     May  2. 

8876.  C.  P.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper,  and 
J.  L.  Dobell.  Improvements  in  or  connected  with  electric 
batteries.     May  4. 

8904.  C.  L.  R-  E.  Menges.  Imprjvements  in  primary 
and  secondary  battery  plates.     May  4. 

8905.  C.  L.  R.  E.  Menges.  Improvements  in  primary 
and  secondary  galvanic  batteries.     May  4. 

9050.  E.  Bailey,  T.  Cupper,  A.  L.  Stobbs,  W.  A.  Wilson, 
and  J.  W.  Pollard.  An  improved  process  for  the  produc- 
tion of  lead  compounds  or  other  metallic  compounds  by 
electrical  means.     May  7. 

9257.  J.  IIar<rreaves.  Improvements  in  cells  and 
diaphragms  for  use  in  electrolysis.     May  10. 

'j\2'j.  If.  Guthrie.  Improvements  in  apparatus  for 
electrolytieal  purposes.     May  IS. 

9515.  B. D.  Cassells  and  ('•.  Dowie.     Tbermo-chemical 

processes  for  generating  electricity.     .May  1  1. 

!»77'*.  W.  Mather.  An  improvement  in  secondary  bat- 
teries.    May  17. 

6     I:,    Combonl.     Improvements    in    diaphragms    for 

use  in  electrolytical  apparatus.     .May  17. 

COMPLKTK    SfKCIFJCATIONS    AcCKPTKD. 

1894. 
7950,   II.     Qothrie.        Improvements      in     apparatus     f"r 

trolytical  purposes.    April  24. 
8781.  T.  Froggatt.    Improvements  in  electric  batteries. 

April  a\ 

Brain.     [mproTementsio  electric  foses.     May  h. 

10,952     '      Hoepfner.      improvements     in    electro 
Ma;. 


12,650.  B.  M.  Drake  and  J.  M.  Gorham.  Improvements 
in  storage  battery  plates.     May  8. 

18,868.  W.  A.  B.  Huckland.  An  improved  plate  for 
secondary  voltaic  batteries.     May  15. 

17,741.  W.P.Thompson.  Prom  A.  Lessing.  Improve- 
ments in  or  relating  to  galvanic  batteries.     May  8. 

1895. 

4939.  E.  Andreoli.  A  new  process  of  electrolysis  and 
apparatus  therefor.     May  8. 

6163.  W.  A.  B.  Buckland.  Plate  for  secondary  voltaic 
battery.     May  8. 

7657.  W.  M.  McDougall,  H.  B.  Adams,  and  G.  P.  Smith. 
Improvements  in  secondary  or  storage  batteries.     April  16. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

7706.  C.  Morfit.  Improvements  in  the  treatment  of  cod- 
liver  oil.     April  17. 

8798.  R.  Gartenmeister,  O.  Stommel,  and  F.  Vorberg. 
Improvements  in  composition  of  matter  used  for  cleansing 
and  removal  of  greasy  matter,  oil  or  paint  spots  from  dresses 
and  textile  fabrics.     Complete  Specification.     May  3. 

8814.  W.  P.  Thompson.— From  J.  B.  Okie.  An  im- 
proved process  for  making  tormentil  soap  by  the  cold 
process.     May  3. 

9153.  G.  Mitchell.  A  new  or  improved  process  for  the 
treatment  and  refining  of  vegetable  oils  during  or  subse- 
quent to  their  expression  from  nuts,  beans,  seeds,  and  the 
like.     May  8. 

9304.  F.  L.  Bartelt.  An  improved  compound  to  be  used 
in  the  preparation  of  leather,  wool,  and  other  fibrous 
material  for  manufacturing  purposes  and  also  as  a  lubricant. 
May  10. 

9503.  E.  Maertens.  Improvements  in  refining  and 
separating  wool-fat  into  sundry  constituent  parts.  Complete 
Specification.     May  11. 

Complete  Specifications  Accepted. 
1894. 

9200.  M.  Zinglcr  and  W.  Chattaway.     See  Class  XV. 

11,324.  P.  B.  AspinalL  Improvements  in  the  treatment 
of  cottor.-seed  oil.     May  15. 

11,832.  J.  McDonald. — From  E.J.Pearson.  Improve- 
ments in  the  manufacture  of  soap.     May  15. 

12,072.  J.  P.  I'".  Field.  Improvements  in  and  relating  to 
the  manufacture  of  soap  for  laundry  and  other  purposes. 
May  22. 

1895. 

5197.  J.  II.  filbert.  Apparatus  for  deodorising  fats  and 
oils.     May  H. 

:>2^c>.  A.  J.  Boult. — From  (J.  W.  Washburn.  Improve- 
ments in  or  relating  to  the  treatmenl  of  cotton  seed. 
May   15. 

6059.  J.  J.  Tong  and  J.   U.  Wood,     improvements  in 

apparatus  for  filtering  oils  and  the  like.      May  8. 
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Xiii.-i'AIXTS,  PIGMENTS,    VARNISHES, 
KKSIXS,  [NDIA-BDBBEE,  EiO. 

Applications. 

-;■,->,    w.    I-     Livermore.     Improvements  in   and  con- 
,l    villi    the    methods    of    vulcanising    india-rubber. 
April  16. 

7962.  R.  V.  Houseart.  An  improved  insulating  com- 
pound.    April  22. 

sin;,.  J.  Tennant,  J.  Teunant,  and  W.  R.  Tennant. 
[mprovementa  in  the  m'annfaotare  of  gold  paint  for  interior 
gilding  and  other  purposes.     April  24. 

8478.  T.  Lowe.  Improvements  in  non-corrosive  paint 
to  resist  the  action  of  heat  and  atmospheric  influence. 
April  80. 

801 5.  II.  Fleming.  Improvements  in  the  manufacture  of 
varnish.     May  4. 

9790.  R.  T.  Sutton.  Improved  composition  of  matter 
for  indelible  ink.     May  17. 

9891.  II.  R.  Gregory.  Improvements  in  the  manufacture 
of  sulphate  of  lead  and  lead  pigments.     May  18. 

Complete  Specifications  Accepted. 
1894. 
9655.  J.  S.  MacArtbur.     Improvements  in  making  white 
lead.     April  17. 

13  202.  II.  Wilcox.  Improvements  in  or  relating  to  the 
manufacture  of  white  lead  and  nitrate  of  ammonium. 
May  22. 

1895. 
1457.  J.   C.  Sellars.      Improved,  or  improvements  con- 
nected with,  protective  covering  for  surfaces.     May  8. 

7366.  II.  Kolker,  J?.  Kolker,  and  II.  Xaphtali.  Im- 
provements relating  to  paints  suitable  for  coating  iron  and 
other  surfaces.     May  15. 


XV.— AGRICULTURE   and   MANURES,  Etc. 

Applications. 

8101.  R.  T.  Savage  and  E.  G.  Walker.     Treating  animal 
blood  for  manurial  purposes.     April  24. 

8232.  A.  A.  Dickson.     Improvement   in  the  manufacture 
of  fertilisers.     April  25. 

9817.  A.  1).  Cohen  and  J.  C.  S.  McLay.     Improvements 
in  fertilisers.     May  1  B. 

Complete  Specifications  Accepted. 
1894. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

8040.  W.  L.  "Wise,  E.  Moritz  and  Co.  Improvements 
in  machinery  or  apparatus  for  treating  skins  in  the  manu- 
facture of  leather.     April  23. 

8215.  II.  Schmiedel.  Improvements  in  the  manufacture 
of  imitation  or  artificial  leather.     April  25. 

8360.  O.  Thiele  and  J.  Stocker.  Manufacture  of 
artificial  leather.     May  6. 

9713.  M.  J.  Volcker  and  M.  W.  G.  Bergmann.  Im- 
proved process  of  tanning  with  mineral  agents.  Complete 
Specification.     May  16. 

Complete  Specifications  Accepted. 
1894. 
9090.  R.  Combret.     Improvements  in  the  manufacture  of 
substances  suitable  for  fiuishing,  polishing,   preserving,  or 
otherwise    treating    leather    skins,    hides,    and    the    like. 
May  8. 

13,345.  W.  P.  Thompson.— From  P.  C  D.  Castle. 
Improvements  iu  the  manufacture  of  gum  or  size,  applicable 
for  use  with  cotton,  wool,  silk,  linen,  or  other  textile  fabrics. 
May  15. 

1895. 
6692.    F.   Prelli  and    B.   Demo.     Improvements    in   or 
relating  to  the  tanning  of  bides  or  skins.     May  15. 


5517. 
manures 


1).    P.lvth.     Improvements  in    the   preparation    of 
,     May  22. 

920o.  M.  Zingler  and  W.  Chattaway.  Improvement  of 
manufacturing  guano  from  the  refuse  of  fish  and  other 
animal  matter,  and  the  extraction  of  oil  or  fat  therefrom. 
Mav8. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 


Applications. 

709  7.  G.  D.  Hart  and  C  L.  Hart.  Improvements  in  the 
manufacture  of  ferment  leavens.  Complete  Specification. 
April  23. 

."> .">  1 8 .  D.  Blyth.  Improvements  in  the  method  of  puri- 
fying and  decolorising  saccharine,  amylaceous,  and  other 
fluid  bodies.     May  22. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

7813.  A.  J.  Boult. — From  G.  R.  Besser.  Improvements 
in  processes  and  apparatus  for  ageing  fluids  containing 
alcohol.     Complete  Specification.     April  18. 

7997.  G.  D.  Hart  and  C.  L.  Hart.     See  Class  XVI. 

8123.  W.  P.  Thompson. — From  J.  Effront.  An  improved 
process  for  the  fermentation  of  worts  which  have  been 
rendered  antiseptic.     April  24. 

8319.  E.  Heinemann.  A  process  and  apparatus  for 
infusion  and  extraction  of  hops.  Complete  Specification. 
April  26. 

Complete  Specifications  Accepted. 
1894. 

8652.  R.  H.  Leaker.     See  Class  VII. 

11,310.  H.  H.  Lake.— From  P.  W.  Sothmann.  Improve- 
ments relating  to  the  ageing  or  maturing  of  wine,  cognac, 
and  other  alcoholic  beverages,  and  to  apparatus  therefor. 
April  24. 

12,196.  A.  F.  Spencer.  Improved  preparations  to  be  used 
in  brewing  and  iu  the  treatment  of  finished  beer.     May  8. 

13,492.  R.  Zdarck.  Improvements  in  the  manufacture  of 
alcohol.     May  8. 

22,270.  P.  L.  F.  E.  Vignier.  Improvements  in  and 
relating  to  distilling  apparatus,  chiefly  designed  for  the 
manufacture  of  pure  grape  spirit  and  of  whiskies  free  from 
fusel  oil.    May  15. 
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1895. 

3956.  F.  Calmant.  Purifying  and  ageing  brandies, 
cognac,  whiskey,  anil  gin,  and  in  apparatus  therefor. 

4627.  A.  Fraser.  Improvements  in  or  relating  to  the 
manufacture  of  oat  malt  stout,  that  is  to  say,  porter. 
May  1. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

7695.  T.  R.  Mason  and  G.  V.  Alsing.  Improvements  in 
and  connected  with  the  sterilisation  and  preservation  of 
milk,  cream,  and  other  fluids.     April  17. 

7988.  T.  B.  Fercy.  An  improved  product  for  use  in  the 
preparation  of  articles  of  food.  Complete  Specification. 
April  22. 

8044.  G.  Gaertner.  Process  for  reducing  the  proportion 
of  caseine  contained  in  milk.  Complete  Specification. 
April  23. 

8779.  M.  Pedersen.  An  improved  process  and  means 
for  preserving  milk,  cream,  and  other  liquids.     May  3. 

9411.  E.  Adair.  Improvements  in  the  process  of  manu- 
facturing bread,  specially  relating  to  fermentation  and  the 
preparation  of  materials  for  same.     May  13. 

9639.  J.  Wood.  Improved  means  of  preserving  milk 
and  other  liquids  and  semi-liquids,  principally  for  food 
products,  in  a  liquid  or  semi-liquid  form.     May  15. 

9687.  J.  Edge.     Sterile  water.     May  16. 

B. — Sanitary  Chemistry. 

8256.  T.  Rojle.  An  improved  method  of  purifying 
water.     April  26. 

8877.  P.  O'Dowd.  Improvements  in  apparatus  for  the 
disinfection  of  sewage.     May  4. 

9071.  E.  Fischer,  E.  Klein,  and  F.  Mahlstedt.  A  new 
or  improved  resistance  regulator  for  apparatus  employed  in 
the  separation  of  amalgam  and  other  metallic  molecules 
from  sludge.     Complete  Specification.     May  7. 

C. — Disinfectants. 

7924.  J-;.  Greenfield.  The  preparation  of  an  absorbent 
dust  or  fibre  for  disinfecting  purposes.     April  20. 

8575.  J.  J.  A.  Trillat.  Improvements  in  vaporising 
apparatus,  more  especially  for  use  in  producing  vapours  of 
formic  aldehyde  or  formol  for  disinfecting  purposes.  Filed 
April  '■',').  Date  applied  for,  October  9,  LS94,  being  date  of 
application  in  France. 

9535.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments  in  insecticides.     May  14. 

9072.  A.  1).  Coben  and  J.  C.  8.  MeLay.  Improvements 
in  disinfectant-.     May  16. 

COMPXSTI   Si-KcirKATrONS   Accepted. 

A. — Chemistry  of  Foods. 

180  1. 

6010.  II.  If.  Lake. — From  I'.  Delangle.  Improvements 
relating  to  the  preservation  of  alimentary  and  other  organic 
substances.    May  22. 

9765.   T.  I'.  Ilawksley.      A  simple  and  effectual  apparatus 

reby  milk  mas  be  iterili  ed  or  rendered  absolutely  free 
from  dues  <■  germ*  and  adapted  for  family  a  e.     May  h. 
1 1 ,.".c*3.   W.  F.  E.  (',*-.-<-.      Process  and   container  for 

rvinf.'  milk,  er<  am,  and  other  liquid*,      May  ]. 


3166.     W.    Gaedke. 
rendering  soluble  cocoa. 


1895. 

Process 

May  8. 


for    the    extraction    or 


B. — Sanitary  Chemistry. 
1891. 
8117.  J.  Posno.     See  Class  II. 

9338.  O.  Schmidt.  An  improved  process  for  purifying 
sewage  and  waste  water  of  a  putrescible  character. 
May  15. 

11,188.  J.  E.  Keirby.  Improvements  in  apparatus  for 
supplying,  precipitating,  and  purifying  materials  employed 
in  the  treatment  of  sewage  and  other  analogous  purposes. 
April  24. 

13,171.  F.  W.  Lacey.  Improvements  in  apparatus  for 
the  treatment  of  towns'  refuse.     May  8. 

1895. 

5257.  S.  Pitt. — From  The  Drainage  Construction  Co. 
Improvements  in  the  treatment  of  sewage  and  in  apparatus 
therefor.     April  24. 

6632.  J.  Berry.  Improvements  in  apparatus  for  mixing 
precipitants  with  sewage  and  the  like  liquids.     May  8. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

7698.  W.  Teggin.  Improvements  in  the  manufacture  of 
waterproof  paper  and  paper  board.  Complete  Specification. 
April  17. 

7700.   W.  Teggin.     Improvements  in  the  manufacture  of 
waterproof  paper  bags.     Complete  Specification.     April  17. 
8847.  E.  J.  Mills.     See  Class  VII. 

9303.  W.  Mottershall.  Improvements  in  the  preparation 
of  paper  for  copying  and  printing  purposes.     May  10. 

Complete  Specifications  Accepted. 
1894. 

12,978.  R.  Munch.  Improvements  in  the  manufacture  of 
albumenised  paper.     May  22. 

1895. 

0999.  J.  P.  (ornett.  Improvements  in  or  connected  with 
tlie  boiling  of  esparto  or  like  fibrous  material  in  the  manu- 
facture of  paper.     May  15. 

7698.  W.  Teggin.  Improvements  in  the  manufacture  of 
waterproof  paper  and  paper  board.     April  17. 

7700.  W.  Teggin.  Improvements  in  the  manufacture  of 
waterproof  paper  bags.     April  17. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Complete  Specifications  Accepted. 

1894. 

10,112.  S  Pitt.--.From  The  Chemische  Fabrik  auf  Aeticn 
vormals  )•;.  Sobering.     The  production  of  homologies  of 

vanillin.      April  2  1. 

I  1 ,774.  ().  Iinrav. —  From  The  I  arbwerke  \ormals  Meister, 

Lucius,  ami  Brtlzung.    Manufacture  of  mandelate  of  anti- 
pyrine.    April  24. 
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12,980.  <  .  l».  Abel  -From  The  Fabriquet  <lc  ProdoiU 
Ohimiqaefl  de  Thaunet  Mulhonse.  Improvements  in  the 
manafaeton  of  artificial  mnak.    May  8. 

12,987.  II.  K.  Newton.— From  The  Barbenfabriken  vor- 
mali  I'.  Bayer  and  Co.  The  manufacture  or  prodaotion  of 
cbemieal  oompoanda  containing  iodine.    May  15. 

1895. 

2656.  A.  Knoll.  New  or  improved  manufacture  or 
production  of  crystallised  compound  of  antipyrinc.    April  24. 


XXI.- 


-PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 


Improved  printing   silver 
purposes  and    process    of 


Applications. 

9138.  F.  Hrdliczka-Csiszar. 
nitrate  paper  for  photographic 
preparing  same.     May  13. 

9842.  T.  Thomson.  Improvements  in  waterproof 
cements,  applicable  in  connection  with  photography  and  for 
other  purposes.     May  18. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

7641.  A.  Morley.  Improvements  in  matches,  vesuvians, 
and  the  like.     April  16. 

8239.  H.  Maxim.  Improvements  in  detonating  fuses. 
April  25. 


8350.  W.    Hope   and  I.    A.    Timmis.     Improvements  in 
gunpowder.    April  27. 

8556.  J.   I).    Kendall.      Improvements    in  or   connected 
with  detonators  and  fuses.     April  30. 

9432.  M.   Bale,  C.   Noel,  and  G.   Gerrersdorfer.     Manu- 
facture of  matches  and  apparatus  therefor.     May  13. 

9798.  II.  V.  Keeson.     Improvements  in  fuses  for  projec- 
tiles.    May  17. 

Complete  Specifications  Accepted. 

1894. 

12,084.  I).  Hickie  and  G.  F.  Beutner.     Improvements  in 
explosives.     May  1. 

12,649.  I).  Hickie  and  G.  F.  Beutner.      Improvements  in 
detonators.     May  8. 

13,276.  II.  Priester.     Improvements  in   igniting  compo- 
sitions for  safety  matches.     May  15. 


1895. 

3867.  A.  Viebig.  Improvements  in  safety  matches. 
May  8. 

5235.  J.  Graham.  Improvements  in  pyrotechnic  com- 
pounds.    April  24. 

5386.  G.  W.  Thomas.  Improvements  in  matches,  fusees, 
and  the  like.     May  1. 

6327.  H.  R.  von  Dahmen.  Improvement  in  blasting 
compositions.     May  1. 
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Thos.  Vairley.  Manning  Pr^ 

C.  A.  Fawsitt.  G.  X.  Stoker. 


Sir  John  Evans,  K.C.B..F.E.S. 

E.K.  Muspratt. 

Dr.  W.  B.  Perkin,  F.R.S. 

John  Spiller. 

E.  C.  C.  Stanford. 

Prof.  W.  A.  Tilden,  F.E.S. 


Prof.  G.  G.  Henderson,  D.Sc. 

David  Howard. 

Prof.  A.  K.  Huntington. 


"Win.  Thorp,  B.Sc. 
T.  Tyrer. 
Frank  Wilson, 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer  : 

E.  Ruler  Cook,  East  London  Soapworks,  Bow,  B. 

Honorary  Foreign  Secretary  : 

Ludwig  Mow/.  PJLS. 

General  Secretary :  Charles  G.  Cresswell. 
Offices :  Palace  Chambers,  9,  Bridge  Street,  Westminster,  8.W. 

THE  JOURNAL. 


A.  H.  Allen. 

G.  H.  Bailey,  D.Sc.,  Ph.D. 
Joseph  Bernays,  M.I.C.B. 
Brown,  F.K.-. 
EL  Rnoner, 

A.  0.  <;l:iu«|i  t. 
k«  Cook. 
Chas.  Dreyfus,  Ph.D. 
Sir  John  Kviirn,  K.C.B..F.R.S 
John  II'  ron. 

D.  K.  Hewitt,  M.D. 
David  Howard. 
Prof.  J.  J.  Hummel. 
Prof.  A.  K.  Huutiryrton. 
F.  Hurter,  Ph.D. 


Publication  Committee : 
The  President. 

C.  Clark';  Hutchinson. 
Wm.  K<:lln.-r,  Ph.D. 
J.  Lewkowiteeh,  Ph.D. 
Ludwig  Mond,  l-.R.S. 
B.  E.  R.  Newlands. 
John  Pattinson. 
W   H    Parkin,  Ph.D.,  F.E.8. 
EL  R.  Praetor. 

Bovcrton  Redwood. 
Vfalter  9.  R'-i<i. 
John  IpHler. 

Win.  Thorp. 
Thomas  Tyrer. 
I^wis  T.  Wright, 


Editor : 

Watson  Smith,  34,  Upper  Park  Eoad,  Haverstock  Hill,  N.W. 

Assisted  by  the  following  Staff of  Abstractors : 

F.  Machenhauer     III.,  IV.,  VI. 


L.  Archbutt.L.XIL,  XVIII.  B 

J.L.Baker XVI. 

D.Bendix III. 

Bertram  Blount .  {xif  xiil. 


Arthur  G. 
Bloxam 


II.,  XIV.,  XV. 


E.  R.  Blundstone,  }    II.,  III., 
B.A j    X..XIV. 

E.  B.  Brown V.,  VI. 

J.  C.  Chorley  . .  I.,  XIX.,  XXI. 
E.  G.  Coker,  B.Sc....       I. 

J.H.Collins X. 

V.  Cornish. .  .VIII.,  IX.,  XIII. 
C.F.Cross....    V.,  XII.,  XIX.! 

W.  P.  Dreaper VI. 

J.  T.  Dunn,  D.Sc.  {    VIx'rX" 

S.  P.  Eastick   {    I-  xixXI" 
Thos.  Ewan,  Ph.D.  Gen.  Chean. 
T.A.  Glendinning....    XVII. 

H.  Ingle,  Ph.D IV.,  V.,  VI. 

Prof.  D.  E.  Jones,  B.Sc.  .  ..XI. 

W.E.Kay VI. 

J.J.  Knight  ..{    jy^ 


W.G.  McMillan  {  xiv!,  XXII. 
W.  Macnab XXII. 

A.  K.  Miller,  >     XVI.,  XVII., 

Ph.D ;       XVIII. 

N.H.  J. Miller, Ph.D.    XV. 
^RA^f!1.'}    XII..  XXII. 
Herbert  Morris.  (  yij1"  xni 
H.S.  Pattinson,  Ph.D.    VII., 

Van^?::}  XVI..  XVII. 
R.  B.Pollitt...  I.,  II., XXII. 
J.  C.  Richardson XI. 

F.  W.  Eenaut. . .    Patent  List. 
G.H.  Robertson....        XL 

A.  L.  Stern,  D.Sc.  ...     XVII. 

Chas.  Salter. .  {     ^v*"  XVl'.' 
H.  Schlichter,  Ph.D.  {  YfrfV" 
J.  Shields,  D.Sc.,WCnem# 

E.  Sonstadt III.,  VII.,  X. 

G.  W.  Alvey  Teanby. . .  .XVII. 
Eustace  Thomas,  B.Sc.    XI. 

LpTT^'jlL.IIL.XVII. 


H.K.Tompkins,  B.Sc.    X. 
™ptDA\K.°.h?: .  ]  Gen.  Chem.      *-*™°*:*± } Gen. Chem. 

P^PhTS<^<*™- 


L.deKoningh  XVIIL, XXIII 
T.  A.  Lawsou,  Ph.D. .  IV.,  XX. 
F.H.Leeds.  III.,  XIII.,  XXI. 
A.  R.  Ling..  IV.,  XVI.,  XVII. 
D.  A.  Loois X. 


G  Otto  Weber,  Ph.D.  IV.,  XIII. 

J.G.Wells XVII.,  XX. 

A.  Wingham X. 


NOTICES. 


In   accordance  with   the   provisions  of   Rule  18  of   the 

Bye-laws,   notice  is  hereby  given  that    those   Members    of 

(  ooncil  whose  nanus  are  placed  in  italics  in  the  annexed 

list  will  retire  from  their  respective  offices   at  the  forth- 

ling  Animal  General  Meeting. 

Mr.  Thos,  Tyrer  has  been  nominated  to  the  office  of 
President ;  and  Prof.  T.  E.  Thorpe,  F.B.S.,  has  been 
nominated  Vice-President  under  Rule  It. 

Mr.  T.  I'airl.  y,  Mr.  Hoverton  Redwood,  and  Sir  II.  E. 
Boscoe,  Ml'.,  I'.K.s.,  have  been  nominated  Vice-Presidents 
under   Bale   h  ;    and    Mr.  C.  C.    Bntohinson    lias    been 

Dominated  an  Ordinary  Member  of  Council  under  Rule  17, 
in  the  place  of  Mr.  Thot.  Tyrer,  nominated  to  the  office 
of  President. 
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Mr.  Ivan  Levinstein  ha*  been  Dominated  BO  Ordinary 
Member  of  Council  under  Rule  24,  and  the  Tr.-a-urer  and 
Foreign  Secretarj  have  been  Dominated  for  re-election  to 
their  respective  offices. 

Mr.  B.  Le  Neve  Foster,  Mr.  W.  Douglas  Herman, 
Mr.  .!.  B.  Ma.  Arthur,  and  Sir  Kobt.  Pullar  have  been 
nominated  under  Kill.:  18  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council. 

A  Ballot  List  and  Member's  Ticket  have  already  been 
issued  under  separate  cover. 


General  Meeting,  who  do  not  pay  subscription  for  1894, 
will  be  required  to  pay  an  entrance  fee  of  one  guinea.  Ir> 
accordance  with  the  same  rule  the  Life  Composition  Fee  wilt 
be  20/.,  instead  of  15/.  as  heretofore,  after  the  1st  January 
1895. 


The  Annual  General  Meeting  will  be  held  in  Leeds  on  the 
17th,  18th,  and  19th  of  July  next,  and  Members  are 
reminded  that  it  will  greatly  facilitate  the  arrangements  if 
they  will  kindly  inform  the  Local  Secretarj',  as  soon  as 
possible,  whether  they  intend  to  be  present. 


Sketch  Programme. 
Wednesday,  July  17th. 
10  a.m.— Council  Meeting. 

10.30  a.m. — Annual  General  Meeting  and  President's 
Address  at  Yorkshire  College. 

1  p.m. — Lunch,  followed  by  inspection  of  College  Build- 
ings. 

3  p.m.  to  6  p.m. — Visits  to  works  ;  including  the  Monk- 
bridge  Iron  and  Steel  Co.,  Burmantofts  Pottery,  and 
Messrs.  Greenwood  and  Batley. 

8.30  p.m. — Conversazione,  by  invitation  of  the  Mayor  of 
Leeds. 

Thursday,  July  18th. 

The  excursions  will  be  divided  between  the  Leeds  and 
Bradford  districts. 

The  Leeds  group  will  include:  — 

Messrs.  Tetley's  Brewery ;  The  Leeds  Steelworks ; 
Messrs.  Jackson's  Tannery;  Messrs.  Flitch's  Leather 
Works;  The  Clarence  Ironworks;  Messrs.  Barran's  Cloth- 
ing Manufactory ;  Messrs.  Illingworth  and  Ingham's 
Timber  Works;  and  (provided  sufficient  applications  are 
received)  Messrs.  Breffitt's  Glassworks  at  Castleford,  and 
Coal-washing  Machinery. 

The  Bradford  group  will  include  : — 

Sir  Titus  Salt,  Bart.,  and  Co.,  Saltaire  ;  Messrs.  E.  Eipley 
and  Sons,  Bowling  Dyeworks ;  Messrs.  John  Smith  and 
Sons,  Ltd.,  Wool  Combers  and  Spinners;  Messrs.  Grandage 
and  Co.,  Dyeworks  ;  Messrs.  Pickles,  Smithson,  and  Pickles, 
Ltd.,  Chemical  Works;  the  warehouses  of  Messrs.  A.  and 
S.  Henry  and  Co.,  Ltd.,  and  Messrs.  Milligan,  Forbes,  and 
Co. ;  and  Messrs.  Rule,  Greenlees,  and  McEwan's 
Manufactory. 

7.30  p.m. — Annual  Dinner. 

Friday,  July  19th. 

Excursion  to  Wharfedale,  including  Bolton  Abbey, 
Burnsall,  Barden,  and  Skipton. 

9  p.m. — Smoking  Concert,  by  invitation  of  the  Priestley 
Club. 

The  above  is  subject  to  modification. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  and  also  those  elected  since  the  last  Annual 


Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from- 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  1896.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 

The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  30,  1896,  on  a  form  to  be  hereafter 
provided 5*. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  (see  Rule  30) 10s. 

To  Subscribers 12a.  6<f. 

To  others 15s. 


LIST  OF  MEMBERS  ELECTED  21st  JUNE  1895. 


Adamson,  Geo.  P.,  233,  Reeder  Street,  Easton,  Pa.,  U.S.A., 
Manufacturing  Chemist. 

Baum,  Henry,  145,  Dickenson  Road,  Rusholme,  Man- 
chester, Chemist. 

Carter,  Stewart  F.,  P.O.  Box  221,  North  Adams,  Mass., 
U.S.A.,  Chemist. 

Johnson,  Jesse  F.,  c/o  Hamilton  Powder  Co.,  Montreal, 
Canada,  Chemical  Engineer. 

Lovejoy,  Frank  W.,  58a,  Chestnut  Street,  Cambridge- 
port,  Mass.,  U.S.A.,  Chemical  Engineer. 

McMurtry,  Geo.  C,  Wallaroo,  South  Australia,  Metal- 
lurgist. 

Moale,  Philip  R.,  c/o  New  York  and  Boston  Dye  wood 
Co.,  Green  and  West  Streets,  Greenpoint,  Brooklyn,  N.Y., 
U.S.A.,  Research  Chemist. 

Phillips,  Samuel  C,  130,  Fleet  Street,  London,  E.C., 
Chemical  Engineer. 

Reed,  Dr.  J.  Hastings,  (Journals)  c/o  Colonial  Sugar 
Refinen-,  Fiji ;  and  (subs.)  c/o  R.  B.  Reed,  Springfield, 
Forest  Hall,  near  Newcastle-on-Tyne,  Sugar  Manufacturer. 

Seabrooke,  H.  Cecil,  The  Echoes,  Grays,  Essex,  Chemical 
Research  Assistant. 

Sherman,  Geo.  W.,  c/o  Boston  Woven  Hose  and  Rubber 
Co.,  Cambridgeport,  Mass.,  U.S.A.,  Chemical  Engineer. 

Ungerer,  Wm.  G.,  c/o  Colgate  and  Co.,  55,  John  Street, 
New  York  City,  U.S.A.,  Manufacturing  Perfumer. 


BIRTHDAY  HONOURS. 


The  following  members  of  the  Society  are  included  in 
the  list:  —  Baronetcy:  John  Tomlinson  Bruuner,  MP. 
Knighthood:  Robt.  Pullar. 
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STATKMKNT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  5TEAE  1894. 


REVENUE. 

£    s.  d. 
Annual  Subscriptions  for  1894:— 

81  subscriptions  received  in  1893 77    9     9 

2,553  subscriptions  received  in  1894 3,191    2  11 

28 subscriptions  received  in  1895 35    o    o 

Sundry  balances  (short  paid  in  1893)  0  19    0 

2,643 

21  Life  Composition  Fees 315    0    0 

Interest  on  Deposit  Account 7  19  11 

Interest  on  Metropolitan  Consolidated  Stock  129  19    2 
Interest  on  North  British    Railway   Con- 
solidated Lien  Stock 3111    0 

Interest  on  Gas  Light  and  Coke  Company's 

6  per  cent.  Debenture  Stock 8  14    5 

Interest  on  Midland  Railway  4  per  cent. 

Preference  Stock 17    6  11 

Journal: —  

Advertisements 568    0    0 

Sales 292  10    3 


£    s.  d. 


3,304  11    8 


196    1    5 


860  10    3 


£4,361    3    4 


EXPENDITURE. 

£       s.  d.      £    #.  it. 
Journal  Expenses : — 

Publishing 1,819    0    « 

Insurance  of  Stock 8  18    0 

Editorial  :— 

Editor's  Salary 500    0    0 

„       Expenses 44  19    1 

Abstractors 442    4    8 

Portion    of    Secretary's 

Salary 100    0    0 

Indexing  Journal 6115    0 

Patent  Lists 69  10    3 

Foreign  Journals 7    4    6 

1,225  13    1 


Sundries— Printing,  &c 

Sectional  Expenses 

Secretary's  Salary  (Portion  not  included   in  Journal 

Editorial  Expenses) 

Expenses  in  connection  with  Annual  Meeting  

Hon.  Treasurer's  Assistant 

Office  Expenses 

Library  

Stationery 

Auditors'  Fee 

Solicitor's  charges 

Bank  Charges 

Treasurer's  Petty  Cash 

Secretary's  Petty  Cash 

Balance  of  Revenue  over  Expenditure 


3,048  11    7 
69    6    6 

286    7    4 


300  0  0 
150    0    0 

52  10  0 
116    2    4 

17  17  10 

62  15    7 

10  10 

2  0 

3  1 
16  13 
56  16 

178  10 


£4,361    3    4 


Dr 


THE  TREASURER— IN  ACCOUNT  WITH  THE  SOCIETY  OF  CHEMICAL  INDUSTRY  FOR  THE 

YEAR  1894.  Cr. 


To  Balance  at  Bank  (1st  January  1894) 

Balance  in  Treasurer's  hands  (1st  Janu- 
ary 1894)  

Balance  in  Secretary's  hands  (1st  Janu- 
ary 1894)  


£    S. 

229  18 


a. 

3 


14  17    0 
10    7 


Annual  Subscriptions : — 

1  subscription  for  the  year  1890  .  15  0 

1  subscription  for  the  year  1891 .  15  6 

1  subscription  for  the  year  1892  .  15  0 

28  subscript  ions  for  the  year  1893.  35    0  1 

2,553  subscriptions  for  the  year  1894 

(less  2s.  Id.  short  paid) 3,191    2  11 

77  subscriptions  for  the  year  1895 

(less  7s.  short  paid) 95  18  3 

1  subscription  for  the  year  1896. .  15  0 


2,662 


Sundry   amounts    received  on 

account  of  Subscriptions  for 

1898,  \H:.)i,  1895,  and  1886. . . . 


3  18    0 


£    s.  d. 


245  15  10 


Life  Composition  Fees 

est  on  Deposit  Account 7  19  11 

Interest  on   1,17''.'.  '.is.  id.   .Metropolitan 

8  per  cent.  Consolidated  stock 129  19    2 

Interest  on  M3/.  10».  North  British  Rail' 

way  4  per  cent.  Consolidated  Lien  Stock       3111    0 
Interest  on  160/.  Midland  Railway  4  per 

cent.  Preference  Stock 17  16  ll 

Interest    on   800/.   Qas   Light  and   Coke 

Company's  6  per  cent.  Debentnre8tock        8  14    5 

Journal  :— 

Advertisements 676    0    0 

Bales 288  16  n 


3,330  19    9 
818    0    0 


196    i 


s7t  16  ll 

£  4,962  18  11 


£    s.  d. 
By  Journal  Expenses : — 

Publishing 1,776    3    5 

Editorial 1,207  15  11 

Insurance  of  Stock 3  18    0 


£    s.  d. 


Sundries,  Printing,  &c 

Sectional  Expenses : — 

Glasgow  Section 56  10 


2,987  17    4 
56  14    fi 


Liverpool  Section  33  16  11 

London  Section  84    6    9 

Manchester  Section 53  16    0 

Newcastle  Section 10    5    0 

Nottingham  Section 4  18    6 

Yorkshire  Section 2112    7 


Secretary's  Salary  (balance  not  included  in  Journal 

Editorial  Expenses) 

Hon.  Treasurer's  Assistant  (for  work  in  1893) 

Stationery  

Expenses  in  connection  with  Annual  Meeting 

Office  Expenses 

Library 

Auditors'  Fee 

Bank  Charges 

Purchase  dt'  3on/.  Gas   Light  and  Coke  Company's 

6  per  cent.  Debenture  Stock 

Treasurer's  Petty  Cash 

Secretary's  Petty  Cash 

Balance  at  Bank  (3lst  December  1894)..  288  11  l 
Balance  m  Treasurer's  hands  (.'(1st  De- 

cember  1894) 45    0    o 

Balance  in  Secretary's   hands  (31st  De- 

cemberl894)  6    2    5 


265    5  1& 

300    0  0 

52    0  0 

48  16  0- 

150    0  0 

116    2  4 

17  17  10 

10  10  0 

3     1  9 

541     5     3 
16  18    4 

56  16    3 


♦339  13    6 


£   1,962  13  11 


If.  addition  to  tins  there  are  the  following  Investments  :  -Metropolitan  8  per  cent.  Consolidated  stock,  1,476?.  9».  id.  ■  North  British 
Railway  Company,  4  per  cent.  Consolidated  den  Stock,  8181.  LOs. ;  .Midland  Railway  Company,  i  per  cent.  Preference  stock  400/  •  (ins 
Light  and  Coke  Company, <;  per  cent.  Debenl  ore  Stock,  800/, 


We  have  compared  the  above  Statenu  al  with  the  Receipt  Books,  Counterfoils,  Vouchers,  and  Hooks  of  the  Society,  and 
>  it  to  l<c  correct.  We  hare  also  verified  the  amounl  of  1)10  (Metropolitan  stock,  4,4762.  9s.  2d.,  by  reference  to  the 
Books  of  the  Bank  of  England,  and  inspected  the  Certificates  for  the  North  British  and  Midland  Railway  stocks  and  Gas 
Light  and  Coke  Company's  Debenture  Stock.    The  Balance  of  Cash  al  the  Bankers  and  in  hand  is  correctly  stated. 

(Signed)        Al.'llli  R  Ml  LLL, 

21.',,  St.  Switlim's  Lane,  London,  E.C.,  Chartered  Accountant. 

March  1895.  (Of  Theobald  Bros.,  Miall  and  Co.) 
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CHANGES  OF  ADDRESS. 


Amblor,    C.   T.,   l/o    Mon'ghyr;  Jamalpur,   E.    I.    By., 

il,  hull. i. 
Bothamley,    <'■     li-.    I/O   Taunton;   Wi-nl  u  01  th,    W.-ton- 
luper  Mare. 

Brown,  G.  E.,  l/o  Park  Lane;  Great  Western  Railwaj 
Laboratory,  Swindon. 

Carpenter,  H.  B.,  Beekington  (not  Hcckingham  as  in 
list  >  House,  Anerley,  S.E. 

( ionnor,  C.  C,  M.P.  ;  l/o  Notting  Hill  House  ;  4,  Queen's 
Elms,  Belfast. 

Oordner-Jamea,  .1.  H.,  l/o  Sherborne  Lane;  Finsbnry 
House, Blomfield  street,  E.C. 

Coste,  J.  II.,  l/o  Stoke  Newington ;  Chemical  Depart- 
ment, L.C.C,  40,  Craven  Street,  W.C.;  and  (Journals), 
•jim;,  Arahursl  Road,  Hackney,  K. 

Edwards,  H.  W.,  I/O  Arizona;  oil,  Utah  Avenue,  Santa 
Monica,  CaL,  I'.S.A. 

Kliis,  Chas.  J.,  l/o  Mysore  ;  c/o  Cassell  Gold  Kxt.  Co., 
l.i.  West  Scotland  Street,  Kinning  Park,  Glasgow. 

Fawcett,  .las.  H.,  l/o  London  ;  c/o  Hank  of  Australasia, 
Perth,  West  Australia. 

Griffith,  D.  Agnew,  l/o  Hirkenhead  ;  Ballaspct,  St.  John's, 
Isle  of  Man. 

Hart,  Prof.  E. ;  Journals  (temporary)  c/o  Baring  Brothers 
and  Co.,  Lim.,  8,  Bishopsgate  Street  Within,  K.C. 

Hill,  Frank,  1  o  Whitehall  Street;  52,  Water  Street,  New 
York,  U.S.A. 

Hosie,  G.  II.,  l/o  Torquay;  Greenbank,  Lochgoilhead, 
Argyllshire. 

Ingalls,  Walter  R.,  1  o  New  York  ;  P.O.  Pox,  95,  Cripple 
Creek,  Colorado,   U.S.A. 

McKenzie,  Angus,  l/o  Whitehall  Street;  52,  Water 
Street,  New  York,  U.S.A. 

Picard,  II.  K.,  l/o  Abbey  Koad;  18,  Sandwell  Mansions, 
West  End  Lane,  N.W. 

Pollitt,  R.  P.,  l/o  London ;  c,  o  National  Explosives  Co., 
Lim.,  Hayle,  Cornwall. 

Roberts,  E.  II.,  l/o  Herndon  Road;  41,  Cicada  Koad, 
East  Hill,  Wandsworth,  S.W. 

Rollin,  J.  C,  l/o  St.  Pede  Chemical  Co. ;  1,  St.  Nicholas 
Buildings,  Xewcastle-on-Tyne. 

Shimidzu,  T..  l/o  Peoria;  6641,  Woodlawn  Avenue, 
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ON  THE  TREATMENT  OF  ZIN<     ORES  AND 
COMPLEX  ORES  CONTAINING  ZINC. 

BY  PETER  HART. 

The  chief  ore  of  zinc  is  blende,  a  native  sulphide,  and  the 
first  operation  to  which  the  smelter  submits  it  is  roasting, 
by  which  means  he  eliminates  the  sulphur  and  substi- 
tutes oxygen  in  the  molecule.  This  roasting  has  mostly 
been  effected  in  reverberatory  furnaces,  the  sulphur  escaping, 
into  the  open  air  by  means  of  the  chimney,  thus  becoming 
more  or  less  a  nuisance  to  the  surrounding  neighbourhood. 
The  money  loss  can  scarcely  be  considered  a  negligible 
quantity  when  over  20,000  tons  of  blende  or  thereabouts 
are  treated  during  one  year  in  Great  Britain  ;  assuming  this 
to  contain  40  per  cent,  of  zinc  as  sulphide,  it  represents 
2,640  tons  of  sulphur.  This  state  of  things  has  not  passed 
unnoticed,  as  is  shown  by  several  attempts  having  been 
made  within  recent  years  to  utilise  this  gaseous  sulphurous 
acid  for  the  manufacture  of  sulphuric  acid.  In  some  cases 
it  has  been  a  complete  failure  ;  and  for  a  description  of  the 
more  successful,  Dr.  Lunge's  book  "  Sulphuric  Acid  and 
Alkali "  may  be  consulted,  as  he  states  the  blende  is  very 
difficult  to  desulphurise ;  in  fact,  it  parts  with  its  sulphur  so 
reluctantly  and  slowly  that  during  the  process  the  sulphur- 
ous acid  becomes  so  diluted  with  excess  of  air  that  it  is  very 
difficult  to  deal  with  in  the  sulphuric  acid  chamber.  To 
minimise  this  evil  various  furnaces  have  been  devised, 
which,  though  most  elaborately  and  ingeniously  contrived, 
and  expensive  to  build,  are  very  liable  to  derangement  and 
expensive  to  repair,  even  then  have  not  been  successful,  for 
it  would  appear  that  at  their  best  it  was  only  the  first  rich 
gas  that  could  be  used  in  the  vitriol  chambers.  Some  time 
ago  the  author,  being  aware  that  zinc  salts  were  largely  used 
in  the  arts,  turned  his  attention  to  the  low-priced  zinc  ores 
to  see  if  these  salts  could  not  be  produced  from  these  ores 
as  the  cheapest  source  of  the  metal.  The  most  obvious 
course  was  to  roast  the  ore  to  the  state  of  oxide  and  dissolve 
this  in  the  requisite  acid,  but  all  the  literature  on  the  subject 
placed  the  difficulty  of  producing  a  gas  which  could  be 
utilised  in  the  forefront,  and  as  the  chief  inspector  of  alkali 
works  has  in  several  reports  deplored  the  existence  of  the 
zinc-smoke  evil,  it  was  hardly  to  be  expected  that  he  or  his 
assistants  would  have  looked  approvingly  on  any  attempt  to 
increase  it.  Fortunately  a  mode  of  proceeding  was  hit  upon 
which  seems  to  fulfil  all  the  conditions.  If  zinc  sulphide — 
native  blende — for   instance,  be  mixed  with  a  sufficiency  of 
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strong  sulphuric  acid,  and  heat  applied,  a   strong  reaction 
sets  up,  at  300° — 400°  F.  a  rapid  evolution  of  fjas  takes 
place,  the  mixture  becomes  pasty,  and  finally  dries  ;  this  mass 
is    then  heated  to  a  low  red  heat  and  finally  lixiviated  with 
water.     The  filtered  solution  is  found  to  contain  all  the  zinc 
contained  in  the  ore,  together  with  such  other   metals,  as 
copper  and   cadmium,  which  form  soluble  sulphates  ;   this 
result  premises  that  the  ore  is  sufficiently  finely  ground  and 
a   sufficiency   of  sulphuric  acid  added.     Several  reactions 
evidently  occur,  for  the  dried  mass,  when  heated  red  hot, 
shows  the  presence  of  free  sulphur,  the  blue  flame  being 
easily  seen.     It  would  appear  that  the  main  reaction  is — 
ZnS  +  4S03  =  Zn2S04  +  3S02. 
The  small  experiments  seemed  so  promising  that  a  larger 
one  was  tried.     To  the  side  of  an  ordinary  blind  furnace,  as 
used  for  roasting  saltcake,  a  small  pot  was  attached,  an 
opening  being  made  into  the  furnace — in  fact,  the  arrange- 
ment commonly  used  for  the  large  scale  production  of  sodium 
sulphate,  the  difference  in  this  case  being  that,  as  it  was  for 
experimental  purposes  only,  the  pot  was  a  small  one — 6  ft. 
diameter   and    9  in.   deep.      The  gas  outlet  was   detached 
from  the   ordinary  hydrochloric    acid    condenser  and  led 
into  the  first  of  a  series  of  vitriol  chambers.      The  illustra- 
tion here  given  must  not  be  taken  as   a  working  drawing, 
but  as  an  ideal  one,  with  the  object  of  making  the  operation 
more  clear.     Into  the  pot  there  shown  the  proper  propor- 
tions of  ore  and  vitriol  were  placed,  heated,   and   stirred 
until  it  became  thick  enough  to  push  through  the  opening 
on  to  bed  A  ;  here  the  excess  of  sulphuric  acid  was  driven 
off,  and  here  also,  as  the  drying  proceeded,  the  free  sulphur 
was  seen  to  burn  off  rapidly.     When  dry,  this  charge  was 
pushed  on  to  bed  B,  and  there  kept  until  of  a  low  red  heat 
all  through,  after  which  it  was  raked  out.     Of  course,  on 
removal  of  the  charge  to  bed  B,  bed  A  was  open  to  receive 
another  charge  from  the  pot,  which,  in  its  turn,  was  replaced 
with  a  fresh  dose  of  ore  and  vitriol.     In  this  manner  17  tons 
of  low-grade  blende,  containing  about  32  per  cent,  of  zinc, 
were  worked  through,  all  the  gases  being  conveyed  into  the 
vitriol  chambers  already  working  with  pyrites,  without  in 
the  slightest  degree  disturbing  their  working.     The  charges 
so  obtained  were  now,  in  portions,  treated  with   hot   water 
in  an  ordinary  dissolver,  with  a  raw  steam  jet  introduced, 
the  small  amount  of  iron  present  removed  in  the  ordinary 
manner,  and  the   muddy  solution  pumped  into   settlers  to 
become  clear.     This  clear  liquor  was  run   into   a  common 
lead  concentrating  pan,  and  slabs  of  spelter  or   scrap   zinc 
introduced.      This   zinc   removed    the     small     amount   of 
copper  and  cadmium  present,  and  when  the  requisite  density 
was   reached,   the    liquor   was    run  into  coolers,   where    it 
deposited  the  zinc  as   a  nearly   pure  sulphate.     Although 
the  experiment  was  conducted  with  a  somewhat  makeshift 
apparatus,  we  were  able  to  account  for  nearly  80  per  cent, 
of  the  zinc  in  th"  ore.      This  loss  is   not  large,  when   it   i- 
taken  into  consideration  that  the  proportions  of  vitriol  and 
ore  were  repeatedly  altered,  to  find  the  smallest   amount  of 
vitriol  it  was  necessary  to   employ  ;  in  fact,  some  of  the 
charges    contained    no    soluble    zinc — this,    for   a   reason 
which  will  he  made  sufficiently  clear   in  a  later  portion  of 
this  paper.     The  experiment,  as  a  whole,  proved  the  pro© 
to  he  a  perfectly  practical  one  for  the  production   of  zinc 
sulphate,  or  the  removal  of  zinc  from  ores  where  iti  presenoe 
wa-  detrimental.     It  is  now  necessary  to  become  somewhat 
retrospective.      In  the  year  1880  Mr.  B.  A.  Parnell   read  a 
paper  before  the  British  Association  meeting,  describing  a 
process  he  had   invented   for  the  metallurgic    treatment   of 
complex  ore*  containing  zinc,  which    I   am    afraid   I   shall 
have  to  quote  so  shortly  as  to  do  it  scant  justice.     In   some 

zinc  exi-ts  in  such  quantity  as  to  necessitate 
their  rejection  by  the  smelter,  on  account  of  their  injuring 
the  quality  of  the  metal,  or  necessitating  complicated 
operations   for    its    removal,    and    similarly,  lead    smelters 

Containing  much  /.inc.  Many  other  ores  of  a 
mi  riptton,  some   containing   silver,  are    unavailable' 

for  'he  ordinary   mariner,   from   the    presence    of  a 

comparatively  small  proportion  of  zinc.  Parnell  proposed 
to  overcome  this  difficulty  by  roasting  the  ground  ore  oon- 
taining  the  metals  as  sulphides  in  a  blind  rarnace,  conduct 

ing  the  evolved  -ulphmous   acid  into  a  vitriol  chamber,  and 
averting  it  into  sulphuric  acid,  Issuing   the   metals 


as  oxides  in  the  furnace  charge,  grinding  this  charge  in  a 
lead-lined  revolving  pan  with  sulpuric  acid,  by  which 
means  the  metals  which  form  soluble  sulphates  are  removed, 
leaving  the  remaining  insoluble  portion  to  be  smelted  in  the 
ordinary  manner.  The  zinc  sulphate  solution  is  concen- 
trated and  mixed  with  a  fresh  portion  of  blende,  and  heated 
to  redness  in  a  blind  furnace,  where  the  following  reaction 
takes  place  :  — 

3ZnS04  +  ZnS  =  4Zn()  +  4SOa 

He  also  proposed  to  treat  in  a  similar  manner  the  poor 
residues  which  remain  after  dressing  the  blendes,  which  are 
too  poor  in  zinc  to  be  worth  treating  in  the  ordinary  manner, 
such,  for  instance,  as  contain  less  than  30  per  cent.  zinc. 
These  would  cost  too  much  for  manipulation  by  the  smelter, 
and  are  consequently  rejected. 

It  would  seem  that  Parnell  did  not  escape  the  great 
difficulty  of  roasting  per  se,  and  the  consequent  trouble, 
owing  to  dilution,  of  utilising  the  evolved  sulphurous  acid, 
for  he  himself  says  :  "  The  operation  is  conducted  in  a  large 
muffle  furnace,  the  gas  from  which,  when  containing  a 
sufficient  proportion  of  sulphurous  acid,  is  conveyed  to 
leaden  chambers."  It  would  seem  that  the  outlet  from  this 
difficulty  is  to  employ  the  process  already  described  at  the 
commencement  of  this  paper  for  the  removal  of  the  zinc 
from  these  complex  ores — that  is,  the  mixing  with  vitriol, 
at  once  roasting  and  dissolving  out  the  zinc  and  soluble 
metals,  leaving  the  rest  to  be  smelted  in  the  ordinary- 
manner. 

The  combined  process  is  equally  applicable  to  the 
treatment  of  the  low  ores  of  zinc.  Thus,  if  three  proportionals 
of  low-grade  blende  have  their  contents  of  zinc  removed  as 
described,  and  the  resulting  zinc  sulphate  mixed  with  one 
proportional  of  the  same  ore  and  roasted,  the  whole  of  the 
zinc  is  concentrated  into  this  last  fourth  proportional.  If 
we  take  100  parts  of  blende  containing  32"  5  per  cent,  zinc 
as  sulphide  and  the  remainder  barium  sulphide  as  gangue, 
its  composition  will  be — 

48*5  zinc  sulphide. 
51*  5  gangue. 

100-0 

This,  when  roasted  into  zinc  oxide,  will  have  the 
composition — 

40 '5  zinc  oxide. 
51*5  gangue. 

92-0  =  34 "2  per  cent.  zinc. 

But  if  three  times  100  parts  of  the  same  blende  have  their 
zinc  extracted  as  sulphate,  and  this  sulphate  mixed  with 
another  100  parts  of  the  same  blende  and  roasted  as 
described,  we  shall  have  162  parts  of  zinc  oxide  plus  51  5 
of  gangue,  making  a  total  of  213-5  parts  containing  60-9 
per  cent,  zinc — a  product  which  would  have  been  obtained 
by  roasting  a  blende  containing  initially  53 •  4  per  cent, 
/inc. 

It  will  be  seen  that  the  combined  process  comprises,  not 
only  the  treatment  of  poor  and  complex  ores,  but  is  capable 
of  being  applied  to  those  of  a  richer  quality,  such  as  are 
ordinariK  employed.  Take  a  rich  ore,  say  of  tiO  per  cent.  ; 
mix  this  with  sufficient  sulphuric  acid  to  convert  one-fourth 
of  the  zinc  present  into  sulphate  ;  pass  this  through  the 
blind  furnace  in  the  manner  described.  The  remaining 
portion  of  sulphide  will  be  rapidly  oxidised  at  the  expense 
of  the  sulphuric  acid  contained  in  the  sulphate,  and  the 
charge,  when  drawn,  will  have  the  whole  of  its  zinc  as 
oxide,  and  the  whole  of  the  sulphur— both  that  contained 
in  the  blende  and  the  added  sulphuric  acid — will  have  been 
evolwd    as    sulphurous    acid   in  an    almost    undiluted    state. 

I  be  rationale  of  the  method  is  the  adding  liquefied  oxygen 

in  the  shape  of  sulphuric  acid  instead  of  diluted,  diffused, 
atmospheric  Oxygen,  the  sulphur  from  both  sources  being 
found  in  the  vitriol  chamber,  into  which  the  gases  have 
been  led,  It  IS  not  necessary  here  to  say  what  is  to  be 
•  lone  with   the   sulphuric   acid  so   produced.     This  problem 
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will  bare  to  l"-  Mlved  hereafter.  The  advantages  of  the 
oombined  method  maybe  rammed  up  a*  follow- ; — That 
the  ordinary  blend*  aa  at   preaenl   aaed  may  be  easily 


desulphurised,  without  emitting  the  fumes  into  the  atmo- 
sphere and  fouling  it ;  that  such  fumes  are  evolved  in  a 
concentrated   Btate  capable  of  being  utilised  entirely  ;  that 


the  process  of  desulphurising  is  more  rapidly  performed ; 
that  only  well-known  apparatus  is  employed,  thus  dispensing 
with  cumbrous  and  expensive  erections,  which  at  best  are 
not  absolutely  efficient ;  that  low-grade  ores  at  present  of 
no  value  may  be  utilised  ;  that  complex  ores,  at  present 
useless,  may  be  made  of  value. 

During  the  writing  of  this  paper  many  minor  suggestions 
have  been  left  out,  as  it  would  have  unduly  lengthened  it, 
but  one  may  be  mentioned.  It  is  very  probable  that  the  waste 
heat  of  the  smelting  furnace  may  be  as  at  present  used  for 
heating  the  roasting  furnace,  and  even  then  the  products  of 
combustion  would  have  sufficient  heat  in  them  to  concentrate 
the  zinc  sulphate  solution. 


r- WaOOQaOOOr- r- 


THE  CHEMICAL  CONSTITUTION  OF  GAS 

ENRICIIERS  AND  ITS   RELATION   TO 

THEIR  ENRICHING  VALUE. 

BT    WILFRID    IRWIN,    F.C.S. 

So  very  much  has  been  written  of  late  on  the  theory  of 
luminous  combustion,  and  the  influence  of  the  various 
components  of  a  gas  on  its  illuminating  power,  that  it  may 
seem  presumptuous  for  a  comparative  stranger  to  enter  a  field 
where  so  many  chemists  of  standing  and  ability  are  already 
engaged  and  are  daily  making  new  additions  to  our  know- 
ledge on  the  subject  ;  for  although  it  is  now  nearly  100  years 
since  the  manufacture  of  gas  for  lighting  purposes  was  first 
introduced  on  a  commercial  scale,  it  is  only  very  recently 
that  any  scientific  knowledge  of  the  cause  of  luminosity  has 
been  forthcoming. 

The  widespread  ignorance  of  even  the  composition  of 
illuminating  tras  may  be  gleaned  from  the  fact  that  in  very 
few  of  even  the  later  text  books  is  any  mention  made  of 
its  most  important  illuminant — benzene,  a  substance  which 
is  now  being  manufactured  on  an  enormous  scale.  Its 
history  niay  be  found  in  Lunge's  treatise,  "  Coal  Tar  and 
Ammonia,"  1887,  114,  and  Roscoe  and  Schorlemmer's 
treatise,  Org.  Chem.  III.,  1886,  64.  See  also  this  Journal. 
1883,217. 


In  the  year  1882  the  price  of  90  °/0  Benzol  having  risen  to 
15*.  per  gallon  Josiah  Hardmann  suggested  to  me  the 
advisability  of  experimenting  on  this  process.  A  few  trials 
soon  showed  me  the  right  course  to  pursue,  and  the  results 
were  truly  startling.  I  found  that  as  much  as  3^  galls,  of 
benzene  could  be  produced  from  10,000  cub.  ft.  of  Man- 
chester gas  ;  or,  in  other  words,  of  all  the  benzene  formed 
in  process  of  coal  carbonisation  only  3  to  5  per  cent,  remains 
in  the  tar,  the  rest  going  forward  into  the  gas  and 
supplying  a  great  part  ef  its  illuminating  power. 

Plant  was  immediately  erected,  and  within  a  very  short 
time  several  hundred  gallons  were  actually  extracted  from 
the  corporation  gas,  the  residue  being  employed  as  a  fuel. 
Large  carbonising  works  were  also  soon  in  course  of  con- 
struction, and  the  commercial  bearing  of  the  case  may  be 
gauged  from  the  fact  that  at  that  time  1  ton  of  coal, 
costing  6.S.,  with  labour,  say  4s.,  would  produce  30s.  worth 
of  beuzene,  in  addition  to  other  by-products. 

There  occurred  to  me  about  this  time  an  idea  to  make  an 
arrangement  with  gas  companies  for  the  extraction  of 
benzene  from  their  gas  and  to  replace  the  illuminating 
power  lost  thereby  with  light  petroleum  spirit,  the  former 
being  about  8  times  the  price  of  the  latter.  I  soon  found, 
however,  that  at  least  3  times  the  amount  of  spirit  was 
required  to  repair  the  loss  of  a  certain  quantity  of  benzene, 
and  that  there  was  also  great  difficulty  in  getting  the 
required  amount  into  the  gas  without  condensation.  These 
facts,  combined  with  the  rapidly-falling  price  of  benzene, 
soon  rendered  the  suggestion  quite  impracticable. 

Mr.  G.  E.  Davis  afterwards  brought  out  a  process  in  which 
he  cooled  the  gas  before  absorption,  and  Mr.  S.  Mellor  one 
for  obtaining  the  benzene  by  compression,  so  that  Man- 
chester and  benzene  are  somewhat  intimately  associated. 

In  the  years  succeeding  from  the  small  beginning  above 
mentioned  largely  owing  to  the  increase  in  the  number  of 
coke-ovens  of  the  Simon-Carvt-s  type,  especially  in  Germany, 
the  supply  of  benzene  has  outstripped  the  demand,  and  the 
price  now  stands  at  Is.  a  gallon,  and  unless  some  new 
requirement  can  be  found  for  it,  it  appears  likely  to  remain 
there.  It  was  in  connection  with  experiments  on  its 
efficiency  as  a  gas  enricher  that  I  was  led  to  take  up  the 
line  of  investigation  I  am  about  to  describe. 

^Methods  employed  for  conducting  Experiments  on  Gas- 
enriching. — This  to  begin  with  is  no  easy  matter,  as  the 
contact  of  ordinary  coal  gas  with  water  was  found  to  cause 
a  rapid  diminution  in  illuminatiug  power  so  that  known 
mixtures  in  ordinary  gas  holders  could  not  be  obtained. 
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An  experiment  will  illustrate  this.  Take  a  large  bottle 
half-filled  with  water  and  the  remainder  with  Manchester 
gas  of  19  to  20  candle  power.  Agitate  the  two  together 
and  then  test  the  gas  again.  It  will  be  found  to  have  fallen 
from  19  candles  to  1  candle  with  union  jet-burner  or  2  with 
an  Argand. 

This  fact  could  only  be  due  to  the  solubility  in  water  of 
benzene  and  defines,  and  as  the  former  is  described  in  the 
text  books  as  practically  insoluble  in  water  I  determined  to 
settle  the  matter  by  experiment.  The  result  was  just  what 
one  would  expect  and  was  as  follows  :  — 

1,000  vols,  of  water  dissolve  1  -45  vols,  of  benzene. 

As  a  little  digression,  I  resolved  to  compare  it  with 
toluene  and  xylene  in  this  respect.  You  may  be  aware 
of  the  fact  that  the  addition  of  CH3  in  the  aromatic  nucleus 
decreases  the  solubility. 

Thus  aniline  is  more  soluble  than  toluidine.  Phenol  is 
more  soluble  than  cresol,  and  that  again  than  xylenol,  and 
it  appeared  interesting  to  discover  if  the  base  of  all  these 
bodies  followed  the  same  law.  This  was  found  to  be  the 
case.     As  I  said  before — 

1,000  parts  of  water  dissolve  1*45  parts  benzene. 

0-57      „    toluene. 
„  „  „        0-12      „     xylene. 

In  comparison  with  the  foregoing  heptane  was  found  to 
be  practically  insoluble  in  water. 

The  method  which  I  adopted  for  the  regular  and  gradual 
absorption  by  the  gas  of  an  enricher  on  a  laboratory  scale 
was  the  following  :  the  gas,  after  being  well  dried  with 
CaClj  was  passed  over  the  enricher,  say  pure  benzene,  and 
a  by-pass  was  arranged  for  the  unenricbed  gas  to  meet  and 
mix  with  the  enriched  gas  before  passing  to  the  burner  for 
testing.  By  this  means,  only  substances  with  constant 
boiling  points  could  be  tested,  but  it  appeared  the  most 
satisfactory  method  that  I  could  think  of  for  the  work  I 
wished  to  perform. 

The  first  experiments  I  propose  to  describe  were  made 
with  dis-illumined  coal  gas,  that  is  gas  from  which  all 
illuminating  power  has  been  extracted  by  treatment  with 
fuming  H2S04.  Such  gas,  with  a  union  jet  burner  tested 
about  0-03  candle,  with  an  Argand  burner  0-75  candle,  with 
an  Argand  burner  having  its  air  supply  checked,  it  gives  a 
flame  of  about  5  candles,  but  difficult  to  determine  owing 
to  its  peculiar  colour  and  great  length.  The  gas  is  practi- 
cally a  mixture  of  2  of  H  to  1  of  CII4. 

As  the  union  jet  is  the  commonest  in  practical  use,  all  my 
experiments  except  a  few  specially  mentioned  have  been 
made  with  it,  No.  4  Bray  being  the  one  chosen. 

Note  very  carefully  the  flame  we  get  with  this  dis- 
illumined  gas.  Next  to  the  jet  is  a  space  quite  devoid  of 
luminosity,  above  it  a  very  slight  luminous  band,  higher  up 
still  there  is  a  perfectly  dark  band,  and  lastly,  at  the  very 
top  of  the  flame  is  again  a  fringe  of  slight  luminosity. 

To  determine  the  meaning  of  this-,  I  made  the  following 
experiments.  I  first  introduced  into  the  dis-illumined  gas 
a  small  quantity  of  benzene  vapour  and  noted  the  change 
in  the  flame,  and  found  that  the  lower  slightly  luminous 
portion  greatly  increased  in  brilliancy,  the  result  being  ;t 
comparatively  small  but  very  bright  flame.  I  next  tried 
benzene  with  hydrogen,  also  water-gas  respectively,  and 
found  that  the  combination  in  both  cases  gave  a  result 
-irnilar  but  more  intensified  than  when  di>-iilumined  coal 
■  as  employed. 

I  then  tried  the  effect  of  hexane,  an  enricher  containing  a 
large  percentage  of  hydrogen,  and  which,  on  decomposition 
in  the  lower  part  of  the  flame  would  yield  a  considerable 
amount  of  CH4.  The  result  of  this  admixture  was  that  the 
lower  part  of  the  flame  w;i-  not  rendered  anything  like  80 
brilliant  as  with  benzene,  but  thai  the  outer  luminous  fringe 

was  considerably  increased  in  size  so  that  a  large  though 

not  highly  luminous  flame  wa-  tin-  result. 

union    jet    was    now   replaced    by  ai  Argand    burner 
which   doubled    the   illuminating  power   of  the  hciane    I 

wi.  .riched  with  i-     -  ot  greatly  altered 

\j  about  20  per  cent. 
v  I'rof.  Vivian  F.«  m  t.,  point  to  the 

fact  that  most  substances  which  produce  luminosity  in  gas, 
do  io  by  first  decomposing  into  CjHs  and  H,  and  further, 


that  the  endotherraic  heat  of  decomposition  of  C2II2  causes 
a  rapid  rise  in  the  temperature  of  the  liberated  carbon 
resulting  in  the  luminosity  with  which  the  flame  is 
endowed. 

When  hydrocarbons  of  the  paraffin  series  are  passed 
through  a  red  hot  tube,  a  large  amount  of  C6H6  and  CH4  is 
produced,  the  latter  being  further  decomposed  by  more 
intense  heat  into  C2H2  and  H. 

A  less  intense  heat  is  required  for  the  decomposition  of 
benzene  which,  however,  also  produces  large  quantities  of 
C2H2. 

The  meaning  of  the  stratification  of  slightly  luminous 
flames  now  became  clear. 

When  the  gas  first  leaves  the  jet,  it  passes  through  the 
"  bakinjr  "  part  of  the  flame  where  bodies  such  as  C6H6  and 
C«II2  are  decomposed  and  form  the  lower  luminous  baud 
(in  the  case  of  H2S04  treated  gas,  a  trace  of  C6Hfi  has 
evidently  escaped  absorption. 

As  we  pass  further  up  the  flame,  the  temperature 
naturally  rises  until  after  passing  the  non-luminous  layer 
where  complete  combustion  of  the  liberated  carbon  has 
taken  place,  we  ultimately  reach  a  point  sufficiently  high  in 
temperature  to  decompose  CH4  with  the  production  of 
C2H2,  the  decomposition  of  which  again  yields  the  luminous 
fringe  at  the  top  of  the  flame. 

With  an  Argand  burner  the  heat  of  the  whole  flame  is 
greatly  increased.  This  has  little  effect  on  the  benzene, 
as  in  a  union  jet  there  is  still  sufficient  to  cause  its  decom- 
position into  C2H2,  but  with  a  body  like  hexane,  which  on 
decomposition  would  yield  a  large  quantity  of  CH4,  the 
heat  of  the  Argand  is  most  beneficial,  as  it  causes  far  more 
CH4  to  decompose  into  C2H2  and  H,  and  very  much  less 
has  therefore  to  be  spent  in  merely  maintaining  the  heat  of 
the  flame  by  combustion. 

I  have  little  doubt  that  this  is  the  process  which  goes  on 
in  every  gas  flame,  with  certain  exceptions,  which  I  will 
refer  to  later  on. 

We  now  come  to  the  figures  relating  to  the  action  of 
different  quantities  of  benzene  on  dis-illumined  gas,  and  as 
an  example  of  the  details  required  in  each  case  I  will  give 
the  following : — 

Volume  of  gas  employed,  14  litres. 

Volume  of  gas  after  addition  of  benzene  vapour,  14*28 

litres. 
Weight  of  benzene  absorbed,  1-267  grms. 
Time  occupied  in  burning,  7'5  minutes. 
Candles  burning  at  the  rate  of  119  grms.  per  hour. 
Candle-power  calculated  to  5  cub.  ft.  per  hour,  20*2. 
Benzene  contained  in  a  litre  of  gas  burned,  0-088  grni. 
Benzene  required  per  candle,  0- 00434  grm.  per  litre. 

Results  of  dis-illumined  gas  +  benzene: — 

00221  grm.  per  litre  gave    1  -3  candles. 


0-0385 
0-0544 
0 -0031 ) 
0-0863 
0-0881 
0-1230 


4-1 

7-6 

9-6 

21-0 

20-2 

30-0 


From  the  above  it  will  be  seen  that  0-018  grm.  per  litre 
is  required  before  any  effect  is  produced  on  the  illuminating 
power,  but  that  after  that  point  is  reached  the  illuminating 
power  is  increased  at  an  average  rate  of  0-0034  grm.  of 
benzene  per  candle,  or  about  I  candles  per  gallon  per 
10,000  cub.  ft. 

With  the  foregoing  I  carefully  compared  the  action  of 
heptane  (prepared  by  fractionating  petroleum  spirit)  on  the 
dis-illumined  ga^  ; — 

0*0528  grm.  per  litre  gave    2-15  candles. 
0*1010         „  „         6-35       „ 

0*1580         „  „       11-10       „ 

03    the  above  it  will   be  seen  that    0*028  grm    per  litre 
was    required    before     any    illuminating     action     could     be 

produced,  but  that  alter  reaching  that   point  the  increase 

at  the  rate  of  l) -Oil.')  grm.  per  candle  per  litre,  or  about 
1  candle  per  gallon  per  10,000  cub.  ft. 
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Bj  oomparing  these  results,  I  came  to  the  oonolusion 
that  the  carbon  density  alone  had  little  to  <lo  with  the 
enriching  value  of  the  hydrocarbon,  but  that  it  was   the 

proportionate  a on(  of  C  and  H  in  the  molecule  that  was 

the  principal  factoi  in  determining  its  value.  1  therefore 
resolved  to  trj  the  effeel  of  toluol,  which  (if  this  theory  he 
correct,  and  which  I  have  since  found  that  Knuhlauch  was 
the  first  to  put  forward)  should  he  hclow  heii/.ene  in  its 
illuminating  value  : — 


Benzene. 

Toluene.        Xylene.       Naphthalene.    Heptane. 

C«HC 

C;H„ 

CgHio 

CioHg 

C:H|S 

With  toluene  I  found  0- 003.3  grin,  per  litre  was  required 

per  caudle. 
Against  benzene  0*0034  „  „  „ 

And  heptane        0*0115  „  „  „ 

This  result  did  not  seem  encouraging,  so  I  tried  xylene, 
with  which  I  found  0-0027  grm.  per  litre  was  required  per 
candle. 

This  result  quite  upset  the  afore-mentioned  theory,  and  I 
began  to  conclude  that  the  arrangement  of  atoms  in  the 
molecule  might  have  a  considerable  influence  on  the 
enriching  power  of  the  hydrocarbons.  I  therefore  tried 
the  effect  of  naphthalene,  and  found : — 

0-062  grm.  naphthalene  per  litre  gave  26*  9  candles. 
0-059         „  „  „         23-5     „ 

0-046  „  „  „  21-0     „ 

Average  0-058         „  „  „         23-8     „ 

After  allowing  0-010  grm.  for  the  start,  the  amount  of 
naphthalene  required  per  caudle  per  litre  was  only  0-  0020 
grm.,  showing  that  its  enriching  power  was  more  than  half 
as  great  again  as  benzene  and  nearly  six  times  that  of 
heptane. 

On  comparing  benzene  'with  naphthalene,  as  regards 
structural  arrangement,  we  find  that  in  the  case  of  benzene 
92  per  cent,  consists  of  C  combined  with  H,,  whilst  in  the 
case  of  naphthalene — 

75  per  cent,  consists  of  C  combined  with  H. 
18         „  „  C  uncombined  with  H. 

From  this  we  ma}-  conclude  that  carbon,  in  combination 
only  with  other  carbon  atoms  and  not  linked  with  H,  is  of 
much  greater  utility  as  an  enricher  than  C  in  combination 
with  H.  In  other  words  far  more  of  the  latter  gets  destroyed, 
i.e.,  burnt  before  the  final  decomposition  of  C.2H2  takes 
place.  As  a  matter  of  fact  it  is  very  improbable  that  the 
two  C  atoms  uncombined  with  H  ever  form  C;H2  at  all,  but 
simply  separate  into  free  C. 

From  the  above  figures  we  may  calculate  that  C  in  com- 
bination with  other  C  atoms  only  is  nearly  three  times  as 
efficacious  as  C  in  combination  with  H,.  In  other  words, 
only  one-third  of  the  C  atoms  in  combination  with  II  ever 
get  utilized,  so  that  even  in  naphthalene  not  more  than  44 
per  cent,  of  the  weight  added  to  the  gas  is  really  utilized  in 
emitting  light,  and  since  the  addition  of  0-002  grm.  per 
litre  raises  the  I.  P.  of  the  gas  by  one  caudle,  the  amount 
of  solid  carbon  engaged  in  emitting  this  amount  of  light 
would  be  0-00088  grm.,  or,  in  other  words,  a  gas  burning 
for  one  hour,  and  giving  out  a  light  equal  to  20  candles 
does  not  employ  more  than  the  extraordinary  small  amount 
of  2-58  grm.  =  -i-  oz.  of  solid  carbon  actually  engaged  in 
emitting  light.  Experiments  on  naphthalene  and  hydrogen, 
shortly  to  be  described,  confirm  this  result. 

From  the  above  considerations,  and  bearing  in  mind  that 
with  a  union  jet  CH4  and  C2H6  are  non-luminous  we  may 
arrive  at  the  following  conclusions  : — 

That  in  an  enricher  a  C  atom  combined  with  H4  or  H3  is 
useless. 

That  C  atom  combined  with  Hs  possess  enriching  power. 

A  C  atom  combined  with  H,  possesses  two  to  three  times 
the  enriching  power  of  the  foregoing. 

A  C  atom  combined  only  with  other  C  atoms  again 
possesses  two  to  three  times  the  enriching  power  of  a  C  atom 
combined  with  H^ 


These  facts  account  easily  for  the  position  toluene  and 
xylene  hold  with  regard  to  their  enriching  value. 

My  next  experiment  was  on  the  influence  of  a  body 
possessing  a  higher  percentage  than  naphthalene  of  carbon 
atoms  combined  only  with  other  C  atoms,  and  for  this  I 
used  phenanthrene.  Here  again  I  obtained  higher  values 
than  with  naphthalene,  but  its  very  high  boiling  point 
(850°  C.)  made  it  difficult  lo  work  with,  and  my  results  not 
being  constant  I  do  not  care  to  give  them. 

I  then  tried  the  effect  of  an  oxygen  atom  in  combination 
with  benzene,  and  fortius  used  phenol  CjHjOII,  the  results 
being  interesting, 

0*020  grm.  per  litre  gave  1-6  candles. 
0-0841  „  „       11-6       „ 

or  0-0064  gun.  per  candle  after  the  start.  This  was  nearly 
double  the  benzene  figure,  and  illustrates  the  deleterious 
effect  of  combined  oxygen  on  the  illuminating  value  of  the 
enricher. 

So  much  for  the  action  of  enrichers  on  dis-illumined  coal- 
gas,  let   us  now  consider  their  action  on  hydrogen  itself. 

Benzene  and  Hydrogen. 

0-068  grm.  per  litre  gave  ()•  45  candles. 
0-096  .,  „         10-05       „ 

Hence  one  candle  after  the  start  required  0*0028  grm. 
benzene. 

Hexane  and  Hydrogen. 

0-121  grm.  per  litre  gave  only  0*2  candles  though  this 
amount  was  increased  to  1*5  candles  with  an  Argand  burner. 

Naphthalene  on  Hydrogen. 

0*0517  grm.  per  litre  gave  43  candles. 
0*0872       .,  „  18-0 

Therefore  0-0355       „  „  13  7  after  the  start. 

Or  0*0026  grm.  per  candle  per  litre. 

Mr.  Lewis  T.  Wright,  in  a  paper  recently  published,  lays 
great  stress  on  the  relation  between  the  total  effective  carbon 
vapour  (i.e.,  C  in  combination  with  H)  in  any  gas  and  its. 
illuminating  power. 

I  would  beg  to  bring  before  his  notice  the  case  of  this 
mixed  gas  and  that  of  disillumined  coal-gas.  The  latter 
with  a  carbon  density  of  30  per  cent,  has  an  illuminating 
power  of  at  most  five  caudles  with  an  Argand  burner  (air- 
checked). 

Naphthalene  +  hydrogen  with  a  carbon  density  of  7  *  5 
per  cent,  has  an  illuminating  power  of  18  candles. 

This  fact  you  will  see  quite  disposes  of  the  theory 
advanced  by  some,  that  a  good  heating  gas  and  a  good 
lighting  gas  are  practically  synonymous  terms. 

In  the  foregoing  figures  there  is  one  point  that  needs 
some  explanation. 

In  the  case  of  benzene  0*065  grm.,  with  hexane  0*  12  grm., 
and  with  naphthalene  0*042  grm.  per  litre  is  required  to  be 
sacrificed  before  any  luminosity  is  forthcoming.  Prof. 
Vivian  Lewes  finds  the  same  to  be  the  case  with  acetylene, 
and  explains  it  by  the  fact  that  the  more  dilute  the  enricher 
is,  the  higher  the  temperature  required  for  decomposition, 
and  assumes  that  it  is  the  heat  of  combustion  of  a  certain 
amount  of  the  enricher  that  is  required  in  addition  to  that 
supplied  by  the  burning  H  for  the  decomposition  of  a 
further  supply  of  the  enricher,  say  C2H;. 

Additional  proof  appears  to  me,  however,  necessary  to 
settle  this  point,  for  only  half  the  amount  of  benzene, 
which  has  the  same  percentage  composition  of  C  and  H 
as  C;H2,  is  required,  and  only  one-third  the  amount  of 
naphthalene,  to  produce  the  same  result,  and  this  in  spite  of 
the  high  endothermic  property  of  acetylene. 

Again,  in  a  disillumined  coal-gas  flame,  where  the 
percentage  of  carbon  is  far  higher  than  in  any  of  the  above 
mixtures,  a  certain  amount  of  benzene  is  required  to  be 
added  before  any  perceptible  addition  to  the  illuminating 
power  is  obtained. 

The  only  attempt  at  an  explanation  that  I  can  give  is  to 
suppose  that  it  is  merely  a  question  of  the  ability  of  a 
certain  amount  of  the  enricher  to  resist  oxidation  in  the 
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lower  part  of  the  flame  before  it  cau  reach  that  portion  of 
it  which  is  hot  enough  to  cause  complete  decomposition 
with  separation  of  solid  carbon.  Of  course  the  latter 
action  will  be  hastened  by  the  heat  of  combustion  of  that 
portion  of  the  hydrocarbons  which  is  burnt  in  the  lower 
part  of  the  flame. 

It  may  be  noted  that  in  these  considerations,  the  solid 
particle  theory  of  combustion  is  completely  upheld,  but 
the  theory  that  it  is  always  the  H  in  a  hydrocarbon 
that  first  burns,  thus  liberating  the  C  to  form  the  glow, 
is  unsound  and  no  longer  tenable. 


Wafer-Gas  and  Benzene. 

Preparation  of  the  Gas. — Steam  was  passed  through  a 
tube  filled  with  coke  and  kept  at  a  bright  red  heat.  The 
gas  produced  contained  no  air,  but  10  per  cent  C02,  which 
was  removed  by  treatment  with  caustic  soda. 

With  this  gas,  0  •  079  grm.  benzene  per  litre  gave  0-51 
candle;  0-154  grm.  benzene  per  litre  gave    12-9   candle. 

Hence  0-075  grm.  benzene  was  required  before  any 
luminosity  could  be  produced,  and  after  that  point  was 
reached,  enrichment  at  the  rate  of  0*006  grm.  per  candle 
ensued. 

These  figures  on  comparison  with  previous  experiments 
with  disillumined  coal-gas  and  hydrogen,  tell  against  the 
use  of  benzene  with  a  gas  containing  a  high  percentage 
of  CO  in  a  general  way,  but  its  economic  bearing,  taking 
into  consideration  the  rapid  rate  at  which  carburetted 
water-gas  can  be  manufactured,  I  cannot  enter  into  now. 

Xote  the  shape  of  the  flame  of  water-gas  and  benzene. 
It  is  like  an  ordinary  gas  flame  without  a  top  to  it.  This 
is  no  doubt  due  to  the  fact  that  little  or  no  CH4  is  present 
to  decompose  into  C:H2  and  C  at  the  hottest  and  highest 
part  of  the  flame.  If,  however,  we  add  to  this  flame  an 
enricher  like  pentane  (which  by  itself  in  any  reasonable 
quantity  adds  no  illuminating  power  to  the  flame),  but 
which  on  decomposition  in  the  lower  part  of  the  flame 
would  yield  a  large  amount  of  CH4,  the  flame  nearly  resumes 
its  normal  shape. 

Benzene  with  Manchester  Gas. 

For  the  action  of  benzene  as  an  enriching  agent  on 
ordinary  coal-gas,  the  figures  given  by  authorities  on  the 
subject  are  most  widely  divergent.  The  following  is  a 
list  :  — 

Knublauch,  1  gall,  in  10,000  cub.  ft.  gives  3'7  candles 
enrichment. 

Bunte,  1  gall,  in  10,000  cub.  ft.  gives  3-6  candles  enrich- 
ment. 

Frankland,  1  gall,  in  10,000  cub.  ft.  gives  2-9  candles 
enrichment. 

Stenhouse,  1  gall,  in  10,000  cub.  ft.  gives  1 -3  candles 
enrichment. 

Hunt,  1  gall,  in  10,000  cub.  ft.  gives  0"9  candle  enrich- 
ment. 

Lewis  T.  Wright,  1  gall,  in  10,000  cub.  ft.  gives  0*8 
candle  enrichment. 

1  he  following  lent  will  suffice  to  show  the  effect  of 

benzene  on  Mam  i.  : — 


Art'iiiiil 

Bui  nor. 
UTU1 

to  gU  ■ 

most  ]i«lit. 


.Man'                                                       ...  12*6                tL'O 

(approx.) 

n  the  0'07S  (frm.     O'WJO  irnn. 

.  it.  per  litre,        per  lii  r*-. 

Wfl 

nt mo              ft 

met  per  Ballon  per  2  ) 
10,000  cub.  ft.  (average  of  thn 


Notice  the  extraordinary  effect  the  burner  has  upon  the 
results.  Hut  further  these  results  do  not  appear  to  tally 
even  in  the  case  of  the  union  jet  with  those  wherein 
disillumincd  gas  was  experimented  on,  and  I  can  only 
account  for  the  difference  by  assuming  that  a  sort  of  over- 
lapping takes  place  in  the  illuminants  contained  in  an 
ordinary  coal-gas  flame,  in  other  words  that  you  cannot  get 
the  full  value  of  the  light  giving  power  of  both  the  olefines 
and  the  benzene  when  burnt  in  any  proportion  together. 
If  this  be  so,  a  cubic  foot  of  gas  enriched  to  20  caudles  with 
olefines  mixed  with  an  equal  amount  of  gas  enriched  to  20 
candles  with  benzene  would  not  necessarily  give  2  cub.  ft. 
of  20  candles,  but  the  mixture  would  probably  have  a  lower 
illuminating  power. 

The  above  supposition,  if  it  be  correct,  must  be  of  the 
greatest  importance  to  the  gas  manufacturer.  And  I  hope 
before  long  to  be  able  to  settle  it  by  experiment,  but  it  is 
the  only  explanation  I  can  offer  to  explain  my  own  results 
and  to  account  the  discrepancies  recorded  by  other 
observers,  the  influence  of  the  class  of  burner  used,  great  as 
it  is  being  insufficient.  Data  recorded  then  relating  to 
enriching  values  are  absolutely  useless  unless  both  the 
composition  of  the  gas  to  be  enriched  and  the  kind  of  burner 
employed  are  given  at  the  same  time. 

Manchester  Gas  with  He.rane. 

Union  Jet. 
Candle  power  before  enrichment 13  •  2 

Hexane  contained  in  the  enriched  gas  per  10,000  \  0'092  grm. 
cub.  ft $    per  litre. 

Candle  power  after  enrichment 17 '3 

Gain  in  candle  power  by  enrichment 4'1 

Equal  to  0*62  candle  per  gallon  per  10,000  cub.  ft. 

The  foregoing  experiments  open  up  a  very  wide  question. 
They  show  that  when  the  common  union-jet  burner  is  em- 
ployed— and  I  suppose  80  per  cent,  of  the  burners  used  in 
this  country  are  of  that  type — gas  enriched  to  a  high  candle 
power,  when  tested  in  the  ordinary  manner,  is  of  very  little 
avail  when  that  enrichment  is  due  to  the  presence  of  olefines 
or  other  hydrocarbons  with  a  high  percentage  of  H. 

Argand  burners  are  not  popular,  and  slit-burners  are  said 
to  be  smoky,  so  the  union  jet  still  holds  the  field. 

The  lights  of  Paris,  with  its  14-candle  gas,  are  often 
compared  with  and  said  to  be  equal  in  illuminating  power 
to  those  of  the  north  with  gas  of  20  to  23  candles.  Why  i- 
this  so  ?  Some  say  because  the  atmosphere  of  Paris  is  clearer 
than  that  of  our  northern  towns,  that  therefore  the  lights 
shine  clearer,  whilst  others  try  to  find  a  difference  between 
illuminating  power  and  illuminating  effect,  a  distinction 
which  I  am  unable  to  understand.  .My  own  opinion  in  the 
matter,  however,  and  one  which  I  have  formed  from  the 
experiments  here  described,  is  that  Paris  gas,  as  Herthelot 
states,  owes  its  14-candle  illuminating  power  almost 
entirely  to  benzene,  so  that  the  consumers  really  get  what 
they  are  supposed  to  do,  probably  quite  as  much  as  we  in 
Manchester  get  from  our  20-candle  gas  made  from  cannel, 
and  owing  its  illuminating  power  therefore  largely  to  olifines 
as  well  as  benzene,  and  which  the  majority  of  us  consume 
in  burners  ill  adapted  to  its  use. 

<  has  enriched  to  17  or  18  candles  with  benzene  would  be 
far  better  appreciated  than  20-candle  gas  owing  its 
illuminating  power  largely  to  olifines,  i.e.,  by  the  average 
consumer.  The  same  considerations  also  hold  good  for 
petroleum  enrichment  as  for  olefines. 

A«  regards  price,  benzene  at  I*.  O  gallon  is  by  far  the  most 

•  omieal  enricher   with   a    union    jet,  and   its   production 

from  coke  ovens   is   continually  on  the  increase.     Should   a 

i'  increase  in  its  employment  rise  in  price,  tin; 

gasworks  might  themselves  manufacture  it  in  summer  time 
for  winter's  use  when  tin-  market  tor  coke  and  other  by- 
product* would  allow  of  this  being  done;  but,  anyhow, 
whilst    the   price    remains  at    I  In;    present    figure  it  certainly 

ought  to  be  used  tor  the  enrichment  of  gas. 
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(,,  in  nit  Conclusions. 

l-t.  That  of  all  enricher*,  benzene,  for  the  average  con- 
innet  of  gas,  gives ''"'  greatest  ralne  tor  the  money. 

2nd.  Toluene  an<l   xylene  arc  better  enriehers,  but  their 
non-volatility  precludes  their  employment. 

3rd.  Naphthalene  is  the  cheapest  and  greatest  enricher, 
but  cannot  be  supplied  with  gas  from  the  gasworks  because 
of  its  non-volatility.  It  could,  however,  be  used  for  the 
street  lamps  with  a  carburetting  apparatus,  which  would 
give  50  per  cent,  more  light  for  a  mere  fraction.  Were 
separate  mains  employed  and  water-gas  used  in  connection 
with  naphthalene,  the  cost  of  street  lighting  would  be 
reduced  to  a  minimum. 


Disillumined  Gas.     Owing  to  the  quivering  of 

the  Flame,  the  Black  Band  over  the  Lower 

Luminous  Layer  is  not  very  Distinct. 


djsillumined  gas  and  benzene,  showing  the 

Contracted  Size  of  the  Non-luminous 

part  of  the  Flame. 


Water-Gas  and  Benzene. 


Water-Gas,  Benzene,  and  a  little  Pentane. 


Disillumixed  Gas  and  Heptane. 


Water-Gas,  Benzene,  and  more  Pentane. 


Discussion. 

Mr.  Ball  (gas  manager,  Rochdale  Corporation)  said, 
from  the  practical  gas  manufacturers'  point  of  view,  he 
differed  in  toto  from  Mr.  Irwin  in  the  method  adopted  for 
determining  the  value  of  benzol  as  an  enricher.  It  was 
quite  possible,  undoubtedly,  to  use  benzol  in  the  way 
described,  but  there  would  be  great  difficulty  in  securing 
uniform  results.  Mr.  Irwin's  object  was  to  show  the  value 
of  adding  benzol  and  other  hydrocarbons  as  enriehers  to 
ordinary  coal  gas,  and  the  gas  manager  desired  to  know  what, 
say  benzol  would  do,  when  added  to  15-,  1 6-,  or  1 7-candle  gas, 
and  it  was  of  little  interest  to  him  what  its  effect  might  be 
upon  gas  deprived  of  its  illuminants,  such  as  Mr.  Irwin  had 
used.  The  fact  that  an  increase  of  16  candles  had  been 
found  when  the  enriched  and  unenriched  gases  were  burnt 
in  a  union-jet  burner  (and  a  small  union  jet  too),  although 
only  three  candles  of  an  increase  was  found  when  the 
samples  of  the  same  gas  were  tested  in  an  Argand  burner 
tended  to  show  that  the  former  was  an  entirely  unsuitable 
burner  for  the  gas  tested  before  enrichment,  and  not  that 
the  whole  improvement  was  due  to  benzol.  The  method 
adopted  by  Mr.  Irwin  of  passing  the  gas  over  the  surface  of 
the  benzol  would  probably  be  found  to  result  in  the  liquid 
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gradually  becoming  denser  and  the  enriching  effect 
diminishing.  This  was  found  to  he  the  case  when  the 
benzol  was  volatilised  by  steam  heat,  and  one  would  expect 
it  to  be  much  more  so  when  the  gas  simply  carried  away  the 
benzol  mechanically.  Referring  to  the  figures  quoted  by 
Mr.  Irwin,  as  the  values  arrived  at  by  Dr.  Bunte  and 
others,  it  was  most  difficult  to  compare  the  figures  without 
knowing  the  conditions  under  which  the  experimeuts  were 
conducted,  and  whilst  he  should  be  delighted  if  the  values 
quoted  could  be  obtained  in  ordinary  working,  he  was 
bound  to  say  that  as  yet  they  had  only  been  able  to 
approximately  reach  the  figure  quoted  by  Mr.  Stenhouse  in 
his  paper  read  at  the  previous  meeting. 

Mr.  Wm.  Thomson  asked  whether  Mr.  Irwin  had  made 
any  experiments  by  burning  the  different  mixtures  of  gases 
under  pressure  or  by  means  of  hot  air  as  in  the  Wenham 
burner.  Could  Mr.  Irwin  explain  the  reason  why  two  little 
wings  of  light  formed  at  each  side  of  the  flame  when 
burning  naphthalene  as  an  enricher? 

Dr.  Lewkowitsch  wished  to  know  how  Mr.  Irwin  had 
estimated  the  solubility  of  benzene,  as  the  paraffins  ex- 
perimented on  were  doubtless  of  American  origin  ?  He 
suggested  that  Russian  petroleums  should  be  tried,  the 
naphthenes  in  this  petroleum  forming  an  intermediate 
group  between  the  open-cbain  paraffins  and  the  closed- 
chain  benzenes.  As  to  the  theory  of  the  flame,  would  it  uot 
be  advisable  to  burn  the  gases  in  Smitbells'  flame-dividing 
apparatus,  and  to  examine  the  gases  ? 

Mr.  Geimjhaw  said  he  was  very  much  disappointed  that 
nothing  had  been  said  about  acetylene,  which  according 
to  recent  reports  was  coming  to  the  front  for  enriching  coal- 
gas.  In  his  opinion  napthalene  used  as  enricher  of  coal-gas 
was  still  the  cheapest,  especially  at  the  present  price  of 
about  9/.  per  ton,  and  he  thought  the  most  practical  outcome 
of  the  discussion  would  be  to  ascertain  whether  acetylene  or 
napthalene  would  be  the  cheaper.  In  his  own  mind  he 
considered  that  acetylene  was  not  destined  to  be  a  rival  to 
the  other  materials  for  the  enrichment  of  coal-gas. 

Mr.  T.  Stenhouse,  borough  analyst,  Rochdale,  thought 
the  paper  would  have  been  of  much  greater  interest  had 
Mr.  Irwin  explained  how  the  experiments  had  been  carried 
out,  the  kind  of  burners  and  photometer  employed,  and 
when  he  had  used  ordinary  coal-gas  of  15  or  16  candle- 
power,  or  disillumined  gas.  How  was  the  gas  enriched  by 
the  naphthalene?  Were  the  enrichers  used  weighed  or 
measured  ?  The  paper  contained  very  little  information  on 
these  points,  though  the  results  appeared  to  be  calculated  out 
very  finely. 

Mr.  Ikwin,  in  reply  to  Mr.  I'all,  said  that  he  distinctly 
stated  that  his  experiments  were  made  with  the  burner  most 
commonly  employed,  namely,  the  union  jet.  He  was  fully 
aware  that  the  Argand  burner,  which  was  chiefly  used  for 
testing  in  gas  works  had  not  given  high  results  with 
benzene,  but  he  regarded  the  question  from  a  consumers' 
rather  that  a  gas  manager's  point  of  view,  and,  so  reganii  d, 
he  considered  benzene  the  most  economical  enricher.  With 
regard  to  the  carburetting  apparatus  he  never  suggested 
that  the  laboratory  method  he  had  mentioned  could  lie  used 
on  a  large  Wale.  Were  he  carburetting  in  a  works  he  would 
ieh  an  apparatus  suggested  by  Bante  or  possibly 
a  simple  tower  packed  like  a  scrubber  up  which  the  gas 
might  pass  and  meet  and  absorb  a  stream  of  benzene 
ending.  In  reply  to  Mr.  Thomson, — the  reason  why 
regeneralire  bnrneri  gare  more  light  was  in  all  probability 

that  the  additional  beat  supplied  canted  a  greater  quantity 
of  rnar^b  gas  to  lie  changed  into  acetylene  with  less  waste 
111  merely  maintaining  the  heat  of  the  flame.  In  reply  to 
Df.  Lewkowitsch  he  had  estimated  the  solubility  of  benzene 
in  water  merely  by  agitating  the  benzol  and  water  together, 
taking  preeaotion  not  to  allow  more  ur  than  possible  to  he 
admitted  into  the  mixture.  Jttfl  before  the  point,  of  eon 
eentratiori  the  mixture  formed  a  fioth  which  disappeared 
again  the  moment  excess  of  benzene  wa,  added.  The  data 
giv<  •  nted  volumes  of  liquid  benzene,  ami  not  vapour 

of  ben/en*.      Wist  regard  to    naphthene,    be    had    not  m 
anyex|.  wWh  them,  but  bo  should  expect  they  would 


follow  in  their  carburetting  power  the  theory  he  had 
advanced.  In  the  paraffin  series,  generally  speaking,  the 
higher  they  were  in  the  series  the  greater  their  enriching 
value.  With  reference  to  Mr.  Grimshaw's  remarks  he  had 
at  first  intended  to  institute  comparisons  with  acetylene,  but 
as  the  paper  was  getting  lengthy,  and  acetylene  was  being 
put  out  of  the  field  altogether  by  its  introducer,  Prof.  Vivian 
Lewes,  he  decided  to  leave  it  alone.  In  reply  to  Mr. 
Stenhouse,  the  kind  of  photometer  used  was  one  of  the 
Hunsen  pattern  he  had  constructed  for  use  in  his  laboratory. 
It  was  not  on  as  an  elaborate  a  scale  as  a  gas  works 
photometer,  but  any  error  due  to  the  photometer  itself 
would  not  be  sufficient  to  effect  the  theory  he  had  advanced 
in  the  constitution  of  enrichers  and  its  relation  to  their 
enriching  power.  In  the  case  where  such  bodies  as  naphtha- 
lene were  employed  the  burner  had  to  be  kept  in  contact 
with  the  stopper  of  the  vessel  containing  the  enricher  kept  at 
a  constant  temperature  of,  say  100°  C.  Trials  had  to  be 
made  at  first  to  find  at  what  temperature  the  best  result 
could  be  obtained  with  the  substance  to  be  experimented  od 
and  afterwards  the  test  made.  He  had  arranged  an  apparatus 
by  which  he  could  pass  a  constant  stream  of  gas  over  the 
enricher,  say  half  a  cubic  foot.  It  would  be  interesting  to 
test  a  benzene  hydrogen  gas  with  a  regenerator,  in  which  case 
he  doubted  whether  the  gain  in  enrichment  would  be  any- 
thing like  so  great  as  Avith  ordinary  gas.  It  would  be  bis 
desire  at  some  future  time  to  repeat  these  experiments  with 
more  elaborate  apparatus  and  with  the  aid  of  experience 
already  gained  to  complete  the  work. 


-meecceew 


ON  KUHLMANN'S  BALANCES  WITH  MIRROR- 
READING. 

BY    DR.    B.    W.    GEKI.AXP. 

Ox  a  former  occasion  1  had  the  pleasure  of  introducing 
Kuhlmann's  balances  of  equal  sensibility  for  every  load 
with  telescopic  reading.  Their  advantages  for  quick  and 
exact  weighing  were  so  decided  that  they  were  soon 
appreciated  in  university  and  works  laboratories.  How- 
ever, the  telescope  had  its  inconveniences  :  the  eye  had  to 
be  brought  to  it,  it  was  in  the  way  in  its  place  in  front  of 
the  balance,  and,  above  all,  it  required  a  good  illumination 
of  the  scale.  Kuhlmann  endeavoured  to  remedy  these 
drawbacks,  and,  after  many  trials,  succeeded  beyond  all 
expectation.  Last  autumn  the  new  arrangement  was 
thoroughly  tested  by  him  and  by  me  in  his  workshop,  with 
the  result  that  we  were  convinced  of  its  great  advantages, 
and  that  nothing  better  could  be  suggested.  A  description 
has  recently  been  given  by  Kuhlmann  in  the  "  Zeitschrift 
fiir  Instrumentenkunde,  March  1895,"  of  which  the  follow- 
ing is  a  short  abstract : — 

Fig.  1    represents  a  side    view,    Fig.  2   the  front  view 
of    the    reading      arrangement     enlarged.      The    concave 


Fig.  i. 


Fig.  2. 
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cylindrical  minor  <•  it  adjustable  in  everj  din  i  that 

the  magnifying  power  can  be  regulated  as  well  a>  the 
amount  of  inclination  requisite  to  reflect  the  scale  to  the 
,  *,-   ,,i    the   observer  in   the  aocaetomed   position.      The 

mirror  moves  in    tin    vertical    round   the    pin  O,  which   rests 

in  th.  fork  cut  out  of  the  cylinder  6,  and  i-  fined  in  its 
position  by  two  screws.     Cylinder  b  i-  connected  with  the 

aim    /,   and    tin-   i-    movable    in    a    horizontal    plane.     The 

screw  d  fastens  the  whole  arrangement  to  the  pillar  of  the 
balance.  After  loosening  the  same,  the  mirror  is  placed  at 
the  most  advantageous  distance  from  the  scale  by  moving 
the  arm  t.  The  BCale  plate,  also  on  an  incline,  i»  fixed  to 
the  pillar  so  that  the  scale  is  turned  towards  the  same. 
The  pointer  Z  swings  between  minor  and  scale-plate,  close 
to  the  latter.  The  pointer  is  at  a  short  distance  above  its 
end,  opened  OUt  in  the  shape  of  a  rectangular  frame.  The 
front  view.  Pig.  2,  shows  the  reflection,  magnified  four  to 
five  times,  of  the  scale  divided  into  0-2  mm.  with  the 
delicately  worked-out  end  of  the  pointer  swinging  rapidly 
over  it.      The  scale-plate  gives  etlicient  protection  to  it. 

The  advantages  of  this  mirror-reading  over  reading  by 
telescope,  microscope,  or  single  lens  are  obvious:  in  so  far 
as  it  is  done  as  conveniently  as  with  an  ordinary  scale, 
requiring  no  magnifying,  and  as  it  moreover  is  independent 
of  the  source  of  light,  which  is  received  by  the  scale  or  by 
the  mirror,  and  which  is  in  either  case  transmitted  to  the 
eye. 

The  mirror  is  also  applied  to  balances  built  originally  for 
technical  purposes,  which  attain  by  that  an  extraordinary 
exactness  with  a  complete  oscillation  of  only  nine  seconds 
for  mean  load  (100  grms.  in  each  pan).  This  arrangement, 
with  suitable  adaptation,  is  also  applicable  to  other 
instruments. 

Since  this  paper,  Kuhlmann  has  adopted  a  further  im- 
provement. He  makes  the  pointer  swing  in  the  plane  of 
the  scale,  so  that  any  fault  caused  by  parallax  is  avoided. 
This  necessitated  an  alteration  in  the  mechanism  for 
arrestment,  so  that  now  the  supporting  plane  for  the  beam 
is  fixed. 

The  first  instrument  supplied  with  these  latest  arrange- 
ments is  before  jou. 


=aaO0QQQOJTr-T-- 


THE   OPENING   OF   THE   SCHORLEMMER 

ORGANIC   LABORATORY  IX  THE 

OWENS  COLLEGE. 

Allusion  was  made  in  the  last  issue  of  the  Journal  (p.  525) 
to  the  opening  of  this  laboratory  on  May  3. 

The  following  is  the  text  of  the  speeches  delivered  on 
the  occasion  by  Prof.  Dixon,  Sir  H.  E.  Roscoe,  M.P., 
Mr.  L.  Mond,  and  others  : — 

Prof.  Dixox  said  he  had  received  a  number  of  letters 
apologising  for  inability  to  attend,  including  one  from 
Mr.  A.  G.  Vernon  Harcourt,  President  of  the  Chemical 
Society.  One  and  all  of  the  writers  wished  prosperity  to 
the  new  laboratory  that  would  bear  the  honoured  name  of 
Schorlemmer.  Amongst  the  senders  of  messages  from 
abroad  were  Profs.  Beilstein,  of  St.  Petersburg,  EmilFischer, 
of  Berlin,  L.  Meyer,  of  Tubingen  (whom  they  had  just  lost), 
Victor  Meyer,  of  Heidelberg,  L.  Claisen,  of  Aachen,  and  an 
old  friend  of  Schorlemmer's,  Dr.  Caro,  of  Mannheim,  from 
•whose  letter  he  read  an  extract.  Prof.  Dixon,  continuing, 
said  he  desired  to  express,  on  behalf  of  his  colleagues  and 
himself,  their  admiration  of  the  noble  simplicity  of  Schor- 
lemmer's life  and  character.  He  believed  that  Schorlemmer 
was  absolutely  unguided  in  any  matter,  great  or  small,  by 
any  consideration  of  his  own  advantage  or  his  own 
ambition.  He  wore  the  gifts  of  genius  with  a  singular 
quietness  and  equanimity,  and  he  used  them  nobly  and  well. 
He  was  a  standing  example  to  both  staff  and  students  of 
unselfish  devotion  to  that  which  he  considered  to  be  his  duty 
as  professor.  He  was  ever  ready  to  give  his  time  freely  to 
those  who  came  to  him  for  help  and  advice.     No  man  could 


more  truly  be  said  to  have  lived  for  the  sake  of  his  work — 
work  which  included  scientific  investigation  of  the  highe-t 
kind;  and  of  that  high  work  Owens  College,  they  were 
proud  to  remember, was  from  the  beginning,  and  remained  to 
the  end,  the  centre  and  the  inspiration.  They  who  lamented 
him  might  he  sure  of  this,  that  there  was  no  tribute  which 
would  have  been  more  welcome  to  him,  that  there  was  no 
memorial  which  could  more  fittingly  perpetuate  his  name, 
than  one  which,  while  it  expressed  their  admiration  for  his 
life  and  work,  would  provide  for  the  continuance  and 
development  of  that  work  within  the  walls  of  the  College 
where  he  himself  lived  and  laboured. 

Sir  H.  E.  Roscok,  MP.,  who  was  cheered  on  rising,  said 
it  was  a  painful  duty,  as  well  as  a  great  pleasure,  for  him  to 
take  the  chair,   on  that  occasion — a  painful  duty  because  of 
the  thought   that  the   man  whose  memory  they  were  called 
together  to  honour  might  still  have  been  amongst  them  and 
working  for  the   progress  of  that  science  for  which  alone 
he    lived  ;    a    pleasure  because    of  the   thought   that   they 
were   offering   a  tribute  to    steady,  persevering  work,  and 
unselfish  devotion  to   the  cause  of  scientific  advancement. 
In  a  brief   -ketch  of  Schorlemmer's   life,  Sir  Henry  said  he 
came  of  a  poor  burgher's  family  at  Darmstadt,  a  little  town 
the  birthplace  of  a  larger  number  of  eminent  chemists  than 
any  other  city  could  boast.     In  early  years  he  showed  his 
ability,  and  entered  the  University  of  his  native  land.    After 
he  (Sir  H.  Roscoe)  had  completed  his  own  regular  course  of 
studies  in  Germany  and  was   about  to   return  to  England, 
William  Dittmar,  who  was  then  Bunsen's  assistant,  expressed 
the  wish   to  come  to  England  with    him,  and   on    his  (Sir 
Henry's)  appointment  to    the  Chair  of   Chemistry  in  that 
College  in  1857,  Dittmar  accompanied  him  to  England  and 
worked  as  his  private  assistant,  Frederick  Guthrie,  who  had 
occupied  the  position  under  Franklaud,  still  continuing  to 
teach   the  15  students  who   then  formed  the  sum  total  of 
those  working   in   the    Owens   College   laboratory.      Soon 
Guthrie  left  for  the  Mauritius,  and  at  the  beginning  of  the 
session  of  1359  Dittmar  reigned  in  his  stead.    He  (Sir  Henry) 
then  needed  another  private  assistant,  and  in  those  days 
no   competent  young  Englishman  was  to  be  found — now 
they  might  be  reckoned  by  scores — and  Dittmar  advised  him 
to  send  for  a  young  friend  of  his  who  had  studied  for  a  year 
in  Giessen.     So   Schorlemmer  came  to  him,  and  remained 
his  faithful  and  intimate  friend  for  34  years.     He  at  once 
found  out  the  kind  of  man  with  whom  he  had  to  deal.     He 
remembered  well  the  energy  and  ability  with  which  Schor- 
lemmer attacked  the  problem  of  distilling  hydrofluoric  acid, 
both   under   increased   and   diminished  pressure,  and  how 
some  of  the  strong  acid  injured  his  hand,  forming  a  wound 
which   did  not  heal  for  months.     Two  years  later  Dittmar 
resigned,  and  Schorlemmer  was  placed  in  the  position  of  the 
sole  assistant  and  demonstrator  to  a  somewhat  increased 
number  of  students.     Iu  that  new  position  his  powers  ;is  a 
laboratory   teacher   soon    made    themselves   manifest,   and 
much  of  the  subsequent  success  of  their  laboratory  was  due 
to  his  tact  and  knowledge,  and  to  the  genuine  enthusiasm 
which  he  displayed  in  imparting  that  knowledge  to  others. 
He  (Sir  H.  Roscoe)  remembered  as  though  it  were  only 
yesterday  the  first  beginning  of  the  original  work  which  had 
made  his  name  eminent  amongst  the  chemists  of  the  time. 
Mr.  John  Barrow,  of  Gorton,  who  was  then  oocupied  with 
the   manufacture    of  benzene   by  the  distillation  of  cannel 
coal — for  the  supply  from  the  gasworks  was  then  not  equal 
to  the  demand, — sent  him  (Sir  H.  Roscoe)  some  of  the  light 
oils  which  he  obtained  in  his   process.     They  were   of  no 
commercial  value,   and    had   not   been    investigated.      He 
submitted  these  oils  to  Schorlemmer,  knowing  their  investi- 
gation   was  a    hard   nut   to    crack,  but  knowing  also  that 
Schorlemmer  was  the  man  to  crack  it.     The  examination  of 
those  oils  was  the    beginning   of   Schorlemmer's  scientific 
fortune.      That   was   not   the   occasion   to   discuss   Schor- 
lemmer's scientific  work,  for  was  it   not   written   in  every 
manual  of  organic  chemistry  throughout  the  world,  and  had 
it  not  been  described  fully  in  his  own  "  History  of  the  Rise 
and  Development  of  Organic  Chemistry,"  recently  edited  by 
his  pupil  Prof.  Smithells  ?     He  would  only  say  that  Schor- 
lemmer's investigations  on  the  constitution  of  the  hydro- 
carbons marked  an  era  in  modern  organic  chemistry ;  and 
whilst  his  work  iu  itself  had  a  purely  scientific  value,  it,  like 
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much  other  work  of  a  similar  character,  enabled  other  men 
to  huild  up  an  industrial  structure,  the  value  of  which  was 
measured  by  millions  of  pounds  sterling,  and  gave  now 
employment  to  thousands  of  men.  For  itwas  not  too  much 
to  say  that  without  Schorlemmcr's  discoveries  the  knowledge 
of  the  constitution  of  the  carbon  compounds  which  we  now 
possess,  as  typified  by  Kekule's  theory,  could  not  have  been 
arrived  at.  And  so  Schorlemmer  worked  away  as  the 
demonstrator  at  Owens  College,  assisted,  as  numbers  grew 
larger,  by  the  pupils  whom  they  trained,  until  1874,  when 
he  became  the  first  and  only  professor  of  organic  chemistry 
in  the  kingdom.  Turning  to  the  literary  talent  of  the  late 
Prof.  Schorlemmer,  Sir  H.  Roscoe  said  his  power  of  work 
was  simply  prodigious,  and  his  knowledge  of  chemical 
literature  deep  as  well  as  broad.  He  much  valued  and 
made  use  of  their  admirable  medical  library.  He,  of  course, 
lived  and  died  a  poor  man,  though  had  he  chosen  he  might 
have  amassed  a  large  fortune.  His  distinction  was,  however, 
none  the  less  on  that  account,  but,  as  some  would  think,  all 
the  more.  Schorlemmer  added  another  name  to  the  list  of 
distinguished  foreigners  who  had  found  a  home  in  these 
.islands.  Never  again  could  it  be  said  that  England  failed 
to  recognise  and  appreciate  the  value  of  the  services  of  those 
who  sought  her  shores.  The  names  of  Herschel,  of  von  Hof- 
mann.of  Max  Muller,  and,  lastly,  of  Schorlemmer,  indicated 
that  we  were  not  slow  to  give  honour  to  those  who  were  once 
strangers  in  the  land,  but  who  had  made  themselves  members 
of  our  national  family.  In  conclusion,  Sir  Henry  reminded 
those  assembled  that  they  had  in  the  director  of  the  new 
laboratory — Prof.  Perkin — a  man  able  and  determined  to 
carry  on,  in  still  higher  measure,  the  work  which  his  pre- 
decessor inaugurated.  They  might  have  good  hopes  that 
ere  long  the  time  would  come  when  the  leaders  in  chemical 
industry  would  appreciate  the  necessity  of  a  thorough 
scientific  training,  as  had  long  been  the  case  in  Germany ; 
and  that  as  Giessen  was,  under  Liebig,  the  means  of  raising 
the  standard  of  chemical  education  throughout  the  Father- 
land, so  the  chemical  department  of  Owens  College  might, 
under  the  direction  of  Profs.  Dixon  and  Perkin,  with  their 
admirable  coadjutors,  be  pointed  out  as  the  institution  in 
England  which  had  done  the  same  for  this  great  empire. 

.Mr.  Ludwig  Mojs'd  said  the  opening  of  the  first  labora- 
tory solely  devoted  to  the  study  of  organic  chemistry,  at  the 
only  University  in  England  which  can  boast  of  a  professor 
of  that  science,  marks  a  distinct  step  forward  in  the 
development  of  science  in  this  country. 

In  dedicating  this  laboratory  to  the  memory  of 
Schorlerainer,  to  whom  science  and  this  University  owe  so 
much,  we  must  all  regret  that  it  was  not  vouchsafed  to  him 
to  have  the  use  of  such  a  special  laboratory  at  his  disposal. 
Nevertheless  the  spirit  which  he  infused  into  his  work,  his 
pupils,  and  his  books,  wil!  be  the  most  valuable  endow  ment 
which  this  new  building  inherits,  and  will  manifest  itself  in 
the  work  of  all  those  who  have  the  good  fortune  to  work 
here,  if  they  approach  their  task  with  the  same  single 
inindedness  and  love  of  truth  that  marked  the  late  Prof. 
Schorlemmer. 

His  work  has  been  singularly  fruitful  in  clearing  up  and 
putting  on  a  sound  basis  the  modern  theory  of  organic 
chemistry,  called  by  him  so  appropriately  the  chemistry  of 
the  carbon  compounds. 

it  was  Bchorlemmer  who  provided  the  fundamental 
proof  of  the  equal  value  of  the  four  valencies  of  carbon,  the 
very  corner-stone  of  tin;  great  edifice  by  which  we  have 
obtained  an  insight  into  the  simple  laws  upon  which  the 
ose  variety  of  organic  compounds  is  built  up.  And 
the  value  of  the  work  uot  only  extends  to  the  chemistry  of 
carbon,  for  the  more  wo  succeed  in  penetrating  into  the 
constitution  of  the  more  complex  compound)!  of  other 
element*,  the  more  we  are  forced  to  apply  the  same  laws 
which  we  owe  to  the  rtudj  of  organic  chemistry  to  explain 
theii  constitution. 

Now  you    may   a-l.      and    very    properly   :i-k— if  organic 

chemistry  i-.  so  closely  related  to  inorganic  chemistry— if  it 
<"'ly  '  the  compounds  of  one  i  lemenf  out  of  the  large; 

and  daily  ine;  ml  i  of  elements  fro,,,  which  our 

'ilt    up,    why    I    Consider   it    a    gnat    Itep    in 

advance  to  bs  iai  laboratory  ami  special  professors 


appointed  lor  the  study  of  the  chemistry  of  this  one 
element.  The  answer  is  this: — the  subject,  -  matter  of 
chemistry  has  become  so  vast  a  domain  and  is  increasing  at 
such  an  immense  rate  that  for  anyone  desiring  to  further 
contribute  to  it,  it  has  become  a  necessity,  after  mastering 
the  main  facts  of  the  science,  to  give  his  attention  specially 
to  the  details  of  one  or  other  part  of  it. 

While  it  is  true  that  carbon  is  only  one  out  of  many 
elements,  it  possesses  such  very  special  properties  that  the 
multitude  of  its  compounds  probably  outnumbers  those  of 
all  the  rest  of  the  elements  together,  and  it  has  the  unique 
interest  that  all  the  innumerable  substances  that  are  found 
in  plants  and  animals,  which  build  up  their  tissues  and  by 
their  constant  changes  produce  the  phenomenon  we  call 
life,  are  all  compounds  of  carbon.  It  is  for  this  reason  that 
we  call  the  chemistry  of  these  compounds  organic  chemistry, 
and  it  is  very  natural  that  this  branch  of  our  science  should 
be  nearer  to  our  hearts  than  any  other  branch. 

Put  there  is  another  and  stronger  reason  for  having 
special  laboratories  of  organic  chemistry.  The  methods 
of  investigation  and  our  way  of  mentally  analysing  these 
compounds  differ  considerably  from  those  applied  to 
inorganic  chemistry.  In  the  latter,  if  wc  have  ascertained 
by  an  accurate  analysis  of  a  pure  substance  its  percentage 
composition,  this,  together  with  the  determination  of  a  few 
simple  physical  properties,  is  usually  sufficient  to  give  us  a 
perfect  insight  into  its  chemical  composition  and  behaviour. 
The  laboratory  methods  required  for  this  study  are  simple, 
and  most  of  them  are  well  known,  so  that  they  can  be 
acquired  by  sufficient  experience.  In  organic  compounds 
the  matter  is  very  different.  The  percentage  composition 
and  the  physical  properties  tell  us  very  little  of  their 
chemical  individuality  and  behaviour.  Many  substances  of 
exactly  the  same  percentage  composition  possess  widely 
different  qualities  which  are  not  explained  by  their  physical 
properties.  We  must  find  out  how  these  compounds,  many 
of  which  are  very  complex,  are  built  up.  We  have  to 
unravel  the  structure  of  these  substances  to  attain  our  end, 
which,  in  chemical  investigation,  always  means  to  give  an 
explanation  of  all  the  various  properties  of  a  substance 
through  its  chemical  constitution. 

To  ascertain  its  structure  we  have  to  break  the  organic 
substance  down  by  degrees,  to  take  it  gradually  to  pieces  ; 
and  even  that  is  not  enough;  but  to  make  sure  of  the  actual 
arrangement  of  these  pieces  in  the  substance  we  have  to 
put  them  together  again,  we  have  to  rebuild  the  substance 
from  its  proximate  constituents,  and  only  after  having 
accomplished  this  can  we  consider  that  we  know  its 
constitution. 

The  methods  employed  in  this  work  are  entirely  different 
from  those  of  ordinary  analysis.  They  are  very  manifold. 
The  investigator  has  to  make  his  own  choice  which  of  them 
to  apply  in  any  individual  case,  and  wherever  he  breaks 
new  ground  and  undertakes  the  studyr  of  a  new  series  of 
compounds,  he  has  to  discover  and  work  out  new  methods 
before  he  can  achieve  success. 

It  i3  evident  that  a  student  aiming  at  qualifying  himself 
for  such  high-class  work  should  enjoy  special  facilities,  and 
should,  after  having  gone  through  a  regular  course  of 
analytical  chemistry,  have  a  chance  of  prosecuting  special 
organic  work  in  a  laboratory  fitted  specially  for  it,  and 
where  he  is  undisturbed  by  the  army  of  beginners  who 
throng  an  analytical  laboratory  ;  and  here  I  may  point  out 
that  in  my  opinion  the  reason  why  this  country  has  not 
advanced  in  organic  chemistry  as  fast  as  other  countries — 
tin'  reason  why  von  Ilofmann's  prediction  in  his  Report  on 
the  Exhibition  of  1802  that"  England  will  be  unquestionably 
at  no  distant  date  the  greatest  colour-producing  country  in 
the  world,"  has  not  been  fulfilled,  but  that  Germany  has 
almost  entirely  taken  this  industry  out  of  her  hands — has 
been  that  BO  few  English  students  of  chemistry  have 
devoted  Sufficient  time  to  the  prosecution  of  their  studies. 

It  is  evident  from  what  1  have  said  and  it  is  tin; 
experience  of  Other  countries — that  in  order  to  attain  the 
necessary  experience  anil  certainty  in  carrying  out  original 
investigation  in  organic   chemistry,  four  to  live  years  of 

close  Study  and  attention,  under  the  leadership  of  a 
competent    professor,  are  a  necessity  ;  and  for  carrying  on 

successfully  the    manufacture  of    artificial    colours  it  is 
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indispensable  thai  the  chemist  should  be  able  to  carry  out 
Independent  original  research,  because  ours  have 

in.  i  rear  to  be  di  !  and  manufactured,  and  the 

processes  for  their  production  lave  to  be  constantly 
unproved  in  order  to  compete  successfully  with  rival 
manufacturer-.  It  was  not,  indeed,  the  workman,  not  the 
foreman,  as  so  many  people  in  this  country  still  believed; 
it  was  the  leading  mind,  which  directed  the  manufactory, 
upon  whom  the  success  of  an  industrial  enterprise  depended 
— his  thorough  grasp  of  scientific  principles,  and  his  trained 

habits  of  ?~ t ■  i » •  1 1 f  i  t i . -  thought. 

Hut  it  may  1"    asked  :  — "  Is  it  not.  after  all,  too  late  now 

for  opening  a.  special  laboratory  for  organic  chemistry? 
[s  there  yet  enough  to  he  learned  about  carbon  compounds 
and  of  sufficient  importance  for  science  in  general  to  repay 
the  intricate  and  tedious  work  involved!'  Is  there  any 
hope  to  match  the  brilliant  results  already  achieved  ? 
anything  beat  the  galaxy  of  brilliant  colours  which  the  last 
•In  years  have  drawn  from  coal  tar?  Has  not  the  time 
arrived  when  we  should  set  our  face  against  the  supremacy 
which  the  carbon  compounds  have  held  during  this  period, 
and  give  our  attention  to  the  study  of  other  elements  which, 
in  the  opinion  of  many  in  this  country,  have  been  only  too 
much  neglected?  Should  we  not  above  all  devote  our 
energy  to  those  phenomena  common  to  all  elements  which 
we  now  comprise  under  the  term  of  physical  chemistry  or 
molecular  physics  i  " 

I  agree  that  it  is  desirable  to  cultivate  physical  chemistry 
and  inorganic  chemistry  much  more  than  has  been  done 
during  the  period  under  review,  and  I  am  very  glad  that 
the  great  supremacy  which  organic  chemistry  has  enjoyed, 
more  particularly  in  Germany,  the  home  of  chemistry,  is 
now  being  contested  by  other  and  equally  important 
branches  of  our  science;  but  great,  and  very  great,  as  Ins 
been  the  progress  of  organic  chemistry,  it  has  greater  and 
more  important  problems  still  to  solve  ;  and  in  this  country, 
which  has  given  birth  to  so  many  of  the  most  important 
steps  in  advance  of  that  science,  it  has  not  received  that 
amount  of  general  attention  which  it  has  deserved  in  the 
past,  and  which  it  still  deserves  in  the  future.  I  therefore 
specially  and  heartily  welcome  the  opening  of  the  first 
laboratory  exclusively  devoted  to  it  in  England. 

Professor  Sehorlemmer,  in  his  excellent  and  most 
suirgestive  little  work  "  On  the  Bise  and  Development  of 
Organic  Chemistry "  (the  careful  study  and  repeated 
perusal  of  which  I  cannot  too  strongly  recommend  to  the 
student),  after  giving  a  lucid  review  of  the  steps  by  which 
the  great  edifice  of  that  science  has  been  built  up,  gives  in 
hi-  concluding  remarks  a  perspective  of  the  problem  still  to 
be  solved — wide  enough  for  the  most  expansive  imagination 
of  any  searcher  after  truth. 

I  cannot  do  better  than  read  to  you  a  few  sentences  from 
this  remarkable  book  : — 

"When  Fttling,  in  1S3P, found  that  salicin  yielded  on 
oxidation  the  essential  oil  of  spiraea  ulmaria,  Liebig  wrote 
to  Wonler  :  '  This  is  a  remarkable  fact ;  we  shall  yet  make 
sugar  and  quinine  and  uric  acid.'  In  the  same  vear 
WShler  and  he  published  their  classical  research  on  uric 
acid,  and  wrote  :  '  The  philosophy  of  chemistry  will  from 
this  work  draw  the  conclusion  that  the  production  of  all 
organic  matters  in  our  laboratories,  in  so  far  as  they  do  not 
belong  any  more  to  the  organism,  must  be  regarded  not 
only  probable  but  as  certain.  Sugar,  salicin,  and  morphine 
will  be  made  artificially.'  " 

If  to-day  we  still  cannot  make  morphine,  quinine,  and 
similar  bodies  artificially,  the  time  is  near  at  band. 

If  we  cannot  make  quinine,  we  have  already  found 
a  partial  substitute  in  antipyrine,  and  its  introduction  into 
therapeutics  has  lowered  the  price  of  quinine  considerably. 

Another  important  problem  is  the  synthesis  of  the 
iugredients  of  our  daily  food,  such  as  sugar,  gum,  and 
starch.  These  bodies  are  nearly  related  to  each  other,  for 
we  can  convert  the  two  latter  into  different  kinds  of  sugar, 
and  sugars  again  into  gums.  That  the  synthesis  of  sugar 
is  imminent  has  already  been  stated. 

But  it  is  quite  different  with  those  important  parts  of  our 
food  which  bave  been  called  the  albuminous  bodies.  All 
that  we  know  of  them  is  their  percentage  composition,  and 


that  they  contain  the  carbon  atoms  linked  together  partly 
as  in  the  aliphatic  compounds  and  partly  as  in  the  aromatic 
bodies. 

K'<  kulc,  in  discussing  the  scientific  aims  and  achieve- 
ment- of  chemistry,  wrote  :  "  The  hypothesis  of  chemical 
valency  further  leads  u.s  to  the  supposition  that  also  ;V 
relatively  large  number  of  single  molecules  may,  through 
polj  valcut  atoms,  combine  to  net-like,  and,  if  we  may  say  go, 
sponge-like  masses,  in-order  thus  to  produce  those  molecular 
groups  which  resist  diffusion,  and  which,  according  to 
Graham,  are  called  colloids.  The  same  hypothesis  lead 
in  a  most  natural  manner,  to  the  view  already  pronounced 
by  our  eminent  colleague,  Pfiuger,  that  Buch  accumulation 
of  molecules  may  extend  yet  further,  and  thus  build  up  the 
formative  elements  of  living  organism.  Of  these  mass 
molecules,  we  may  perhaps  further  suppose  that  througli 
the  constant  change  of  position  of  polyvalent  atoms,  they  will 
show  a  constant  change  in  the  connected  individual  mole- 
cules, so  that  the  whole — of  course  with  development  of 
electricity — is  in  a  sort  of  living  state  ;  particularly  so  as, 
through  similar  displacements,  adjacent  molecules  may  be 
drawn  into  the  circle  of  combination  and  newly  formed  ones 
expelled. 

"  The  idea  thus  brought  forward  may  perhaps  be  expressed 
by  saying  that  if  ever  chemists  should  succeed  in  obtaining 
albuminoid  bodies  artificially,  it  will  be  in  the  state  of  living 
protoplasm,  perhaps  in  the  form  of  those  structureless 
beings  which  Hiichell  calls  the  Mom  ra. 

"  All  attempts  hitherto  made  for  the  purpose  of  producing 
living  matter  artificially  have  failed.  The  enigma  of  life 
can  only  bs  solved  by  the  synthesis  of  an  albuminous 
compound." 

1'rof.  Emil  Fischer,  of  Berlin,  to  whose  genius  and 
indefatigable  work  we  owe  the  greatest  advance  as  yet  made 
in  the  synthesis  of  organic  bodies  suitable  for  human  food, 
as  it  was  be  who  succeeded,  by  a  long  series  of  most 
brilliant  scientific  investigations,  to  build  up  a  whole  series 
of  sugars  from  their  constituents  —  Prof.  Fischer,  in  a 
beautiful  lecture  delivered  not  long  ago  in  Berlin,  also 
expresses  himself  full  of  confidence  that  the  time  will 
arrive  when  we  may  attack  successfully  even  the  problem 
of  the  constitution  and  synthesis  of  the  albuminoids,  and 
may  thus  approach  the  problem  of  the  origin  of  life. 

Surely  with  such  a  prospect  before  us  as  the  ultimate 
result  of  the  pursuit  of  organic  chemistry,  no  amount  of 
work,  no  amount  of  thought,  no  amount  of  time  and 
trouble  devoted  to  this  study,  will  be  too  much  if  it  is  well 
employed  in  leading  successfully  to  the  great  end  in  view, 
although  the  goal  may  not  be  reached  for  generations  to 
come. 

I  need  not  dwell,  in  this  town  of  Manchester,  so  famou> 
as  a  centre  of  chemical  and  other  industries,  and  in  this 
county  of  Lancaster,  which  I  believe  is  the  most  densely 
populated  part  of  the  world,  and  consequently  depends  more 
than  any  other  for  its  food  supply,  i.e.  for  its  very  existence 
from  day  to  day,  upon  the  products  of  the  field  of  countries 
far  away, — I  need  not  dwell  here  upon  the  immense 
economic  importance  of  the  solution  of  these  problems, 
which  have  so  far  been  pursued  by  men  of  science  for  the 
pure  sake  of  knowledge,  from  the  love  of  truth  for  its  own 
sake,  which  is  and  no  doubt  will  always  remain  the  greatest 
impetus  to  the  greatest  minds.  Our  progress  is  measured 
by  the  increase  of  our  knowledge  which  alone  enchances 
onr  power  over  the  forces  of  nature,  and  enables  us  to  turn 
them  to  the  use  of  man.  A  new  principle  once  acquired 
will  soon  be  found  to  be  applied  to  the  requirements  of  our 
daily  life.  Any  advance  in  pure  science  is  very  soon 
followed  by  advances  in  our  industries.  To  cite  an  example, 
the  immense  development  in  the  practical  application  of 
electricity  which  we  have  all  witnessed  within  very  recent 
years,  we  owe  far  more  to  Faraday's  scientific  work  than  to 
all  the  numberless  inventors  who  have  followed  up  his 
discoveries  and  turned  them  to  practical  use.  Certainly 
nothing  could  be  further  from  my  mind  than  to  detract  from 
the  merit  of  the  inventor  who  devotes  his  energies  and  his 
knowledge  to  utilise  the  advances  of  science  for  improving 
the  conditions  of  our  daily  existence.  I  belong  myself  to 
this  class,  and  the  best  part  of  my  life  has  been  spent  in 
this  work. 
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Scientific  discoveries  do  rarely  supply  us  with  all  the 
knowledge  required  for  their  practical  application.  The 
inventor  has  frequently  to  supplement  it  by  other  scientific 
discoveries  before  he  succeeds  in  his  task.  Hut  the  work  of 
the  scientist  has  to  be  made  first,  and  the  scientific  principles 
have  to  be  elaborated  and  to  be  clearly  understood  before 
any  real  important  progress  in  our  industries  can  be 
achieved. 

I  therefore  appeal  to  the  students  assembled  here  to  give 
their  whole  attention  to  the  progress  of  science,  for  its  own 
sake,  without  looking  forward  to  an  immediate  practical 
result.  This  is  sure  to  come  sooner  or  later.  Let  us  hope 
that  this  new  laboratory  which  we  are  opening  to-day  will 
soon  be  the  scene  of  active  and  successful  work  in  the 
great  cause  of  science,  and  will  have  its  full  share  in  the 
scientific  triumphs  of  the  future.  The  mantle  of  Schor- 
lemmer  has  descended  upon  Professor  Perkin,  who,  by  the 
excellent  and  most  important  work  he  has  already  done, 
has  given  the  most  abundant  proof  of  his  worthiness  to 
wear  it,  aud  of  his  ability  to  take  a  leading  part  in  the 
further  development  of  organic  chemistry.  But  the  success 
and  renown  of  the  new  laboratory  will  rest  upon  you  his 
pupils,  upon  the  zeal,  the  earnestness,  aud  the  devotion  with 
which  you  will  prosecute  your  work. 

Dr.  E.  SCHtr.NCK  proposed  a  vote  of  thanks  to  Mr.  Mond 
for  his  presence  and  address,  and  expressed  the  hope  that 
by  means  of  the  new  laboratory  the  memory  of  their 
lamented  friend  Professor  Schorlemmer  would  remain  green, 
not  only  in  this  country,  but  more  particularly  in  that 
College  and  University. 

Principal  Ward  seconded  the  motion. 

The  resolution  was  passed  with  acclamation,  and  Mr. 
Mond  briefly  replied. 

Mr.  Alderman  THOMPSON  proposed  a  vote  of  thanks  to 
Sir  H.  E.  Roscoe. 

Prof.  Thorpe  seconded  the  resolution,  which  was  passed. 
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NOTE  ON  THE  HYDROLYSIS   AND    ESTIMATION 
OF   SUGAR. 

BY    JAMES    o'st'I.l.IVAX,    r.l.C. 

It  is  well  known  that  if  a  solution  of  cane-sugar  is  heated 
with  dilute  acid  it  is  hydrolysed,  and  invert  sugar,  consist- 
ing of  equal  proportions  of  laevulose  and  dextrose,  is 
formed.  It  is  also  known  that  this  action  of  dilute  acids 
takes  place  in  the  cold,  but  much  slower  than  when  heated. 
In  the  Jour.  Chem.  Soc.  51,  408,  I  gave  the  properties  of 
invert  sugar  aud  of  dextrose  obtained  from  cane-sugar  by 
means  of  invertasc  prepared  from  yeast.  The  numbers  I 
gave  for  invert  sugar  were  [a]/'*5  =  —  24' 51  15' 5,  with  a 
cuprie  reducing  power  w99 — 100  of  dextrose,  the  factor 
employed  being  CuO  multiplied  by  0*4535.  Soxblct  pre- 
pared invert  sugar  by  heating  a  cane-sugar  solution  with 
acid,  and  determined  its  cuprie  reducing  power,  which,  he 
says,  is  only  equal  to  96  per  cent,  of  dextrose.  It  occurred 
to  me  that,  as  the  properties  of  invert  sugar,  prepared  by 
means  of  acid  in  the  cold,  had  not  been  determined,  it  was 
worth  while  doing  so.  With  this  object  in  view,  I  made  a 
preliminary  experiment,  and  found  that  in  six  days,  at  the 
ordinary  temperature,  a  10  per  cent,  solution  of  cane-sugar 
was  completely  hydrolysed  by  2  c.c.  of  concentrated  sul- 
phuric acid.  Two  experiments  were  then  made  in  the 
following  manner : — 

10  grms.  of  pure  cane-sugar  (Tate's  large  crystals)  were 
dissolved  in  about  50  c.c.  of  water,  and  to  this  40  c.c.  of 
dilute  sulphuric  acid  (4  c.c.  cone,  acid)  when  cold,  were 
added.  After  seven  days,  the  solution  was  made  up  to 
100  c.c,  and  its  opticity  observed,  which  was  found  to  be 
—  15 '2  in  a  200  mm.  tube  of  a  Soleil-Ventzke-Scheibler 
polariscope  ;  and  no  alteration  in  this  opticity  was  noticed 
after  three  days.  The  specific  gravity  of  the  solution  was 
1076-24,  15'5/15'5,  and  a  cuprie  reducing  power  deter- 
mined by  employing  a  weighed  quantity  of  the  solution, 
and  neutralising  it  with  hydrate  of  potassium,  gave  K10'  17 
grms.  for  the  100  c.c.  Now,  10  grms.  of  cane-sugar, 
when  completely  hydrolysed,  produces,  theoretically, 
10*52  grms.  of  invert  sugar;  but  I  found  K10*47  grms., 
equal  to  99-5  per  cent. 

From  the  observed  opticity,  and,  assuming  that  there 
were  10*52  grins,  of  invert  sugar  in  the  100  c.c.  of  solution, 
the  [a],  =   -  27'7T15*5. 

The  second  experiment  was  performed  in  the  same 
manner  with  2  c.c.  of  acid  ;  and  the  numbers 
obtained  in  a  similar  way  for  the  substance  in  solution 
were  [a].,  =   -  26*4  K  =  100*8. 

It  will  be  observed  that  in  these  experiments  the  acid 
was  not  removed  before  the  properties  of  the  substance  in 
solution  were  determined. 

In  order  to  see  what  were  the  properties  of  invert  sugar 
prepared  in  this  manner,  the  sulphuric  acid  being  removed. 
I  made  the  following  two  experiments  j  — 

10  grms.  of   sugar    were    dissolved    in    about    50  c.c.  of 
and    to    this    solution,    in  a    100  c.c.    flask,    80  c.c. 
of    dilated    sulphuric  (1    c.c.    cone.)    acid,     were    added. 
and     the     solution    made      up    to     101)    c.C.  Alter    well 

mixing,  the  flask  was  placed  in  a  vessel  through  which  cold 
water  was  kept  running.  An  optical  observation  was  made 
from  time  to  time,  and  the  course  of  the  hydrolysis  from 
the  loss  it)  angular  rotation  recorded.  It  was  found  that 
after  nine  days  the  opticity  remained  constant,  :li it  1  this 
was  taken  as  an  index  of  the  completion  of  hydrolysis.  To 
the  remaining  portion  of  the  solution,  carbonate  of   barium 

:  ,i  added  in  excess,  and  filtered ;  to  the  filtrate,  which  was 
alkaline, and  contained  barium,  very  dilute  sulphuric  acid 

was  carefully  added,  and,  to  remove   excess    of  acid,  I  used 

hydrate  of  barium  ;  in  tact,  either  the  latter  or  the  acid  was 

child  until  a  portion  filtered  showed  only  the  faintest 
reaction   for   sulphuric  acid,     The   solution   was   heated  to 
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.,  and  oooled.  IU  specific  gravity  was  L019-88,or 
I):i-sj-  5-084  gnu.  per  LOO  c.c.,  and  In  a  200-mm. 
tnbe  the  opticity  waa  -  0-7,  or  [a],  =  -  25-5.  Two 
ouprio  reducing  powers  were  determined,  employing 
weighed   quantities  of  the  solution,   with    the    following 

results: — 

I  99-1,  II  98-8. 

The    second   experiment    was     performed    in    the    same 

manner  with  -'  c.c.  of  acid.    In  this  case  the  opticity  of  the 

solution   remained   constant   after  the   7th   day,   and  the 

numbers  obtained  for  the  substance  in  solution  were — 

[a]/85  =  -  24-2  T  15-5°. 

KI.  99-1.     II.  98-7. 

It  is  true  these  »■„  do  not  come  out  a  100  per  cent,  of 
dextrose,  but  they  are  not  sufficiently  removed  from  it  to 
justify,  in  my  opinion,  any  deviation  from  the  generally 
acknowledged  factor  that  CuO  multiplied  by  0-4535  gives 
invert  sugar. 

The  Fehliug's  solution  with  which  the  last  two  K>,  were 
determined  had  only  been  made  four  days,  and  two 
determinations  made  with  it  of  pure  dextrose  prepared  from 
cane-sugar  by  invertase  gave — 

I.  101-5.     II.  100-5. 

In  the  other  experiments  the  Fehling's  solution  used  had 
been  made  some  months. 

In  estimating  cane-sugar  in  the  presence  of  substances 
which  are  hydrolysed  by  acid,  there  is  no  safer  method 
than  that  of  O'Sullivan  (Jour.  Chem.  Soc.  1886,  49—58). 

Fisher  has  recently  found  that  air-dried  yeast  yields  an 
extract  which  hydrolyses  maltose ;  this  fact,  however,  does 
not  interfere  with  O'Sullivan's  method,  since  invertase  as 
employed  by  him  has  no  action  on  maltose. 

In  one  of  the  above  experiments  I  calculated  the  con- 
stant, after  the  manner  of  Wilhemy  and  Ostwald,  to  see  if 
the  rate  of  hydrolysis  followed  that  of  a  simple  chemical 
change,  as  shown  by  them,  and  the  following  are  the  results 
obtained : — 


Time  in  Minutes. 

e 

Fraction  Hydrolysed. 

Value  of 

1    T                  X 

262 

1,677 
2,788 
4,321 

0  1544 
0-6332 
0-7992 
0-9247 

0-000277 
0-0O02J9 
0- 000250 
0-000284 

If  the  dextrose  produced  had  been  in  the  birotatory  state 
these  constants  would  not  agree  so  closely.  By  diluting  a 
known  volume  of  the  solution  with  a  known  volume  of 
potassium  hydrate,  I  found  that  the  opticity  of  the  diluted 
portion  was  exactly  proportionate  to  the  dilution,  which  is 
a  further  proof  of  the  dextrose  not  occurring  in  the  bi- 
rotatory state  under  the  conditions  of  the  experiments. 
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THE  EVOLUTION  OF  SMOKELESS  POWDER. 


BY    ROBERT    C.    SCHUl'l'HAlS,    1'H.D. 

S.mokelkss  explosives,  of  which  gun-cotton  and  nitro- 
glycerin are  the  most  important  representatives,  have  beeu 
known  for  a  long  time.  The  first  discovery  in  this  line 
was  made  by  Braeonnot  in  1832,  when  he  found  that  starch 
and  similar  bodies  were  rendered  highly  combustible 
through  treatment  with  nitric  acid.  Six  years  later, 
Pelouze  took  the  subject  up  and  extended  his  researches 
to  cotton,  paper,  and  other  vegetable  substances.  He 
found  that  the  carbohydrates  gained  in  weight  when  sub- 
jected to  the  action  of  nitric  acid.  Dumas  pursued  the 
subject  further,  aDd  proposed  to  make  nitramidine,  as  he 
called  nitrocellulose  made  from  paper,  into  cartridges. 
But  the  nitro-bodies  produced  by  these  early  investigators 
lacked  stability  and  uniformity,  and  nothing  came  of  these 
experiments.  The  foundation  ou  which  the  structure  of 
high  explosives  rests,  was  laid  in  1846  by  Schdnbeiu,  who 
first  succeeded  in  producing  true  gun-cotton,  and  who 
introduced  the  mixed  acids  bath,  consisting  of  highly  con- 
centrated sulphuric  and  nitric  acids.  In  his  subsequent 
work  he  enjoyed  the  collaboration  of  Bottger,  who  had 
independently  arrived  at  the  same  results.  This  funda- 
mental discovery  was  quickly  followed  by  Sobrero's 
preparation  of  nitroglycerin  in  1847,  accomplished  in 
Felouze's  laboratory.  The  same  year,  Dr.  Maynard,  of 
Boston,  discovered  soluble  gun-cotton,  and  applied  its 
solution  in  a  mixture  of  ether  and  alcohol,  collodion,  to  the 
purposes  of  surgery.  Nitroglycerin  likewise  found  its 
first  application  in  the  United  States,  though  not  for  its 
explosive  properties,  but  as  a  medicine. 

For  convenience'  sake,  I  make  use  of  the  traditional 
terms  soluble  and  insoluble  gun-cotton.  We  must  not 
forget,  however,  that  soluble  pyroxylin  exists  in  a  great 
many  varieties,  and  that  the  various  grades  employed  in 
the  arts — as,  for  instance,  the  manufacture  of  celluloid,  the 
production  of  varnishes,  the  preparation  of  collodion,  of 
typical  blasting  gelatin,  of  smokeless  powder — exhibit 
great  differences  in  chemical  composition  and  degree  of 
solubility. 

The  insoluble  variety,  so-called,  is  insoluble  in  a  mixture 
of  ether  and  alcohol  and  some  other  liquids,  which  either 
dissolve  or  soften  the  soluble  grade,  but  is  easily  dissolved 
by  acetone  and  compound  ethers,  such  as  the  acetates  of 
methyl,  ethyl,  and  amyl,  and  is  also  soluble  in  nitrobenzene 
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and  nitrotoluene.  To  avoid  tiresome  repetitions,  I  will 
foliow  the  course  which  the  industrial  applications  of  the 
soluble  grade  took,  though  I  may  thereby  slightly  disturb 
the  chronological  order.  But  it  Lb  the  experience  gained  in 
these  new  industries,  which  has  proved  indispensable  to  the 
manufacturer  of  modern  smokeless  powders.  In  1851, 
Archer  and  Fry  invented  the  collodion  emulsion,  and 
thereby  vastly  improved  the  art  of  photography.  In  1860, 
Barnwell  and  Kollason  proposed  to  use  pyroxylin  solutions 
as  varnishes,  and  to  make  from  such  solution  a  multitude  of 
useful  articles.  Soon  after  the  subject  was  taken  up  by 
Alexander  Parkes,  of  Birmingham,  the  inventor  ofParke- 
sine,  and  by  Daniel  Spill,  of  London,  afterwards  manager 
of  the  Xylonite  Co.  In  the  United  States,  J.  A.  McClelland 
and  John  W.  Hyatt  were  at  work  to  utilise  the  valuable 
properties  of  soluble  pyroxylin.  But  an  invention  over- 
shadowing all  the  others  in  importance  was  made  by 
Daniel  Spill  in  1869,  when  he  first  produced  a  pyroxylin- 
camphor  composition,  plastic  at  about  75=  C,  by 
gelatinizing  pyroxylin  by  means  of  a  solution  of  camphor 
in  commercial  grain  alcohol.  As  far  as  the  chemical  side 
is  concerned,  Daniel  Spill  must  be  hailed  as  the  father  of 
the  celluloid  industry,  whilst  to  John  W  Hyatt,  at  that 
time  of  Albany,  .X.Y.,  the  greatest  credit  is  due  for  devising 
suitable  machinery  for  the  intricate  processes  involved,  for 
discerning  the  importance  of  pure  materials,  and  for  the 
perseverance  which  he  exhibited  under  most  adverse  con- 
ditions. To-day,  the  world's  daily  production  of  celluloid 
amounts  to  30,0U0  lb.  To  us  the  most  important  fact  is, 
that  there  was  no  difficulty  as  far  back  as  1870  to  fashion 
soluble  pyroxylin  into  sheets,  rods,  nr  tubes.  Nor  had  it 
escaped  observation  that  the  gelatinized  product  was  not 
nearly  as  explosive  as  the  flocculent  material. 

After  this  short  digression  let  us  return  to  gun-cotton 
proper,  and  to  the  attempts  made  to  utilise  it  as  a  propulsive 
agent.  Sportsmen  looked  hopefully  to  it  directly  after 
its  first  production,  and  fibrous  gun-cotton,  rammed  into 
cases,  was  used  as  a  powder  charge,  but,  as  is  easily 
understood,  with  disastrous  results.  The  feverish  activity 
displayed  in  European  countries  to  make  and  use  gun- 
cotton  gave  way  to  a  feeling  of  apathy  after  the  numerous 
failures  and  frightful  accidents  which  were  due  to  faulty- 
processes  of  manufacture  and  an  insufficient  knowledge  of 
the  new  explosive.  But  carefully  conducted  experiments 
had  convinced  the  Austrian  General  von  Lenk  of  the  great 
promise  of  gun  cotton,  and  from  1849  to  1852  he  worked 
indefatigably  on  improved  processes  of  manufacture.  In 
1853  the  Austrian  Government  erected  works  where  the 
General's  processes  were  carried  out.  Von  Lenk  recognised 
that  it  was  necessary  to  decrease  the  rate  of  burning  in 
order  to  utilise  gun-cotton  as  a  propelling  powder ;  that, 
in  other  words,  it  was  necessary  to  diminish  the  air-spaces 
in  the  material  to  a  minimum — to  condense  it,  if  I  may  use 
the  term.  What  his  successors  have  accomplished  by 
the  use  of  gelatinizing  fluids  he  tried  to  attain  by 
mechanical  means,  and  to  that  end  twisted  and  braided 
nitrated  cotton  yarn  into  ropes  and  cylindrical  wicks,  hi 
the  early  sixties  no  less  than  80  hatteries  of  Austrian 
artillery  fired  gun-cotton  cartridges  from  rifled  cannon  ; 
they  used  smokele-s  powder.  Similar  cartridges  were 
tried   in  small   arms,  and   the    bui  sting    charge   of    shells 

-ted  of  von  Leak's  plaited  gun-cotton.     The  mat 
was  definitely  abandoned  in  1865,  after  two  large  magazines 
had   exploded    in    1*'<2    and    1865   from    unknown    causes. 
Shortly  afterward-,    [Jchatius,  another    Austrian    officer, 
to   introduce   nitro-starch   into   the   serrice,   but   it- 
lack    of   stability,    as    then    prepared,    and    its    physical 
properties   unfitted  it  for  the   purpose.     In  the  meantime 
urnent,  to  whom  von    Link'-  process  had 
municated,  had  instituted  experiments  on  a  large 
under  the   direction   of    S  .'rick   Abel.      The 

I  that   von    Lenk'-    labours    win-    brought  to   such 

an    unhappy  conclusion,  Abel   published    his    proa 
pulping  and  compressing  gun-cotton,  which  marked  a  new 
era  ir  torj  of    this   explosivi        I         method  per 

mitted  the    manufactai  absolutely  -- 1  n  f  *  J « -    article  ; 

and  r.o  bight  i  intrinsic  worth  is  need)  d 

•    •  that  it  has    remained  the    standard  method 
of  treatment  of  nitrated  cotton  all  ovei  tin-  world,  though 


iii  the  nitration  proper,  in  the  apparatus  employed,  and  in 
the  restoration  of  spent  acids,  great  improvements  have 
since  been  made.  At  this  time  appeared  the  first  semi- 
smokeless  sporting  powder  of  (  ol.  Schultze,  of  the  Prussian 
artillery,  embodying  an  idea  first  propounded  by  Barnwell 
and  Rollason  in  I860,  namely,  to  replace  the  carbon  of 
ordinary  powder  by  finely  comminuted  pyroxylin.  Schultze 
was  aided  in  his  experiments  by  Captain  Dittmar,  of 
dualin  fame,  also  of  the  Prussian  artillery.  The  original 
Schultze  powder  consisted  of  wood  cut  into  grains, 
purified,  nitrated,  and  finally  impregnated  with  nitrate  of 
potassium,  or  both  the  nitrates  of  potassium  and  barium. 
Dittmar  subjected  the  wood  to  a  peculiar  heating  process 
before  nitration,  and  his  powder  is  to  this  day  manu- 
factured by  the  American  Wood  Powder  Company.  Both 
these  powders  were  tried  in  the  United  States  in  rifles,  by 
Government  officials  as  well  as  at  the  testing  station  of  a 
large  ammunition  firm,  and  found  utterly  worthless  for 
that  purpose.  The  Schultze  powder  of  the  present  day  is 
very  much  like  the  E.C.,  which  is  made  from  pulped 
gun-cotton  and  nitrates,  and  has  been  brought  to  its 
present  state  of  perfection  through  the  efforts  of  Messrs. 
Beid  and  Johnson.  Both  these  inventors  have  profited 
by  the  experience  of  the  celluloid  manufacturers,  and 
employ  solvents  of  pyroxylin  to  harden  the  grains.  But 
this  powder  belongs  to  a  later  date,  the  early  eighties. 

Messrs.  Prentice  and  Sons,  of  Stowmarket,  the  first  private 
manufacturers  of  gun-cotton,  tried  in  1866  to  supply  the 
wants  of  the  sportsmen  in  a  different  way.  They  made  a 
cartridge  of  felt-like  paper,  composed  of  gun-cotton  and 
ordinary  cotton,  produced  from  a  mixture  of  the  pulped 
materials,  which  found  much  favour.  Later  they  made  a 
pellet  of  slightly  compressed  gun-cotton,  waterproofed  by 
an  india-rubber  varnish.  These  were  not  sufficiently 
uniform  for  military  purposes.  Abel  produced  similar  ones- 
which  gave  very  promising  results  in  a  Martini-Henry  rifle. 
From  1867-68  he  experimented  at  Woolwich  with  cartridgi 
built  up  from  compressed  gun-cotton  fired  from  bronze  field 
guns,  but  found  little  encouragement,  though  the  results 
wc-re  ahead  of  those  obtained  with  von  Lenk's  cartridge*. 
The  time  had  not  yet  arrived  when  a  powder  of  the  highest 
power,  which  of  its  very  nature  involves  the  absence  of 
smoke,  had  become  an  urgent  necessity. 

While  these  attempts  were  made  in  England  to  obtain  an 
improved  powder  from  gun-cotton,  which  was  naturally 
smokeless,  in  France  experiments  were  steadily  going  on 
with  another  material,  picric  acid,  which  also  yielded 
powders  comparatively  free  from  smoke.  Two  powders, 
tho-e  of  Designolle  and  Brugere,  came  to  the  front,  the 
former  consisting  of  picrate  of  potash,  saltpetre,  and 
charcoal,  the  latter  of  picrate  of  ammonia  ami  saltpetre. 
Brngere's  powder  especially  gave  excellent  results  in  a 
chassepot  rifle.  Smoke  and  residue  left  in  the  gun  were 
greatly  reduced.  This  powder  was  used  experimentally  in 
the  French  army  up  to  thetime  that  the  mysterious  Poudrc  1! 
made  its  appearance,  and  was  later  superseded  by  the 
laminated  gun-cotton  powder  of  Vieille  and  Sarrau.  I'p  to 
this  time  several  inventions  had  been  made  which  were  to 
play  an  important  part  in  the  future  rapid  development  of 
smokeless  powder-.  A-  early  as  L875  Daniel  Spill  had 
taken  out  a  patent  for  the  production  of  tubes  lor  militarv 
and  other  purposes  from  soluble  gun-cotton,  and  among 
other  solvents  for  tin-  material  he  mentions  alcohol  an:! 
ether  and  nitrobenzene.     We  have  here  the  forerunner  of 

1 1  i  mi  Maxim's  and  of  Audi  rson's  gun-cotton  conls,  and  of 

Munroe's  indnrite.     The  same  year  gave  us 
NoIm  IV   magnificent    invention    of   explosive  gelatin,  the 
prototype  of  ballistite  and  cordite. 

In  l*s2,  a-  previously  mentioned,  Beid  and  Johnson 
(.1. tained  their  patents  for  producing  hard-grained  sporting 

powders.     The   French    military   authorities  took  early  note 
of  their    results.      The    following   year    vVolll' and  Max  von 

i  formi  c  captain  ol  engineers  iii  the  German  army, 
patented  a  process  for  the  manufacture  of  grains  of  com- 

i - r .  --id  i_'ini  cotton  with  hardened  surfaces.    The  surfi of 

the  grains  was  gelatinized  by  dipping  the  grains  in  ethyl 
>te,   nitrobenzene,  or  similar  solvents  of  gun  cotton. 

These    -run-    were    to    l.e    u  s.-«l    as    charges    for  shells  ami 
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aerial  torpedoes.  Petri,  Palleostein  and  Liecb  in  1884 
l»r.  nif^  Ji  i  out  an  explosive,  the  base  of  winch  consisted  of  gun 
cotton  dissolved  in  nitrobenzene.     At  this  time  conditions 

that  made  a  powder  <>l'  high  power  and  free  from 
imoke  a  necessity.     A   powder  of  the  highest  power  mast 

i i.    that  is  totally  resolved  into  gaseous  products 

u  must  be  Bmokelese.  It  had  been  recognised  long  before 
ilu-  days  of  smokeless  power  that  it  was  necessary  to  get 

rid  of   : 1 1 1 \   Bolid    residue,  of    smoke    to    attain    ideal    results. 

Smokeless  it  a  concomitant  feature  of  high  power  and  vice 

The  naval  service  needed  a  smokeless  powder  for  the  use 
of  its  secondary  batteries  to  ward  off  the  attacks  of  torpedo- 
boats,  and  the  infantry  required  an  improved  powder,  if 
any  further  advance  in  the  accuracy  and  range  of  its  rifles 
was  to  be  made.  The  calibre  of  the  small  arms  of  nil  armies 
has  slowly,  hut  surely  grown  smaller  and  smaller.  And  for 
obvious  reasons.  A  much  more  steady  flight  can  he 
imparted  to  a  projectile  of  smaller  diameter  and  elongated 
form  than  to  the  old  fashioned  bullet.  This  new  projectile 
being  a  good  deal  lighter,  requires  a  much  increased  velocity 
<>f  travel  to  maintain  its  energy,  its  striking  force.  The 
greater  velocity  means  a  Hatter  trajectory,  an  increased 
accuracy  of  fire.  Black  powder,  of  which  only  about  one- 
third  is  converted  into  gaseous  products,  which  have  to 
project  the  other  two-thirds  as  dead  ballast,  was  not  equal  to 
the  new  task,  especially  in  the  reduced  powder  chamber. 
It  had  already  proved  unsatisfactory  in  the  interesting 
struggle  between  armour  and  rifled  cannon.  The  great 
improvements  which  Major  Rodman  and  Doremus  of  the 
United  Stan-  h  id  made  in  the  physical  characteristics  of 
black  powder  through  their  invention  of  prismatic  powder 
had  not  been  sufficient.  Heidemann,  of  the  Westphalian 
powder  works  and  Diittenhofer  of  the  Bottweil  works 
invented  nearly  simultaneously  the  brown  powder,  and 
brown  prismatic  is  used  to  this  very  day  in  heavy  ordnance, 
though  smokeless  powder  is  pressing  it  close.  This  brown 
powder  contains  more  saltpetre,  less  sulphur  and  instead 
of  the  common  carbon  underburned  charcoal,  similar  to  the 
charbon  roux  of  Violette,  which  he  proposed  in  1847  for 
sporting  powders. 

Gans  conceived  the  idea  in  1885  of  producing  an  improved 
powder  through  the  substitution  of  sulphur  by  nitrate  of 
ammonium.  By  using  a  certain  proportion  of  the  latter  in 
conjunction  with  charcoal  and  saltpetre,  he  imagined  to 
have  produced  a  powder  which  would  not  absorb  water, 
and  in  the  explosion  of  which  potassium  amide  would  be 
formed.  Such  was,  of  course,  not  the  case  ;  the  powder 
was  far  from  smokeless,  and  it  was  hygroscopic.  Heide- 
mann modified  Gans'  formula,  and  produced  a  powder 
possessed  of  remarkable  ballistic  properties.  It  furnishes 
comparatively  little  smoke  that  speedily*  disperses,  and  is 
hygroscopic  that  any  nitrate  of  ammonium  powder 
hitherto  prepared.  The  pressures  in  the  chamber  are  lower, 
along  the  bore  of  the  gun  higher  than  with  brown  powder. 
This  behaviour  is  similar  to  that  of  the  smokeless  powders 
with  guncotton  base.  For  use  in  machine  guns  this  powder 
was  sealed  up.  But  even  wdien  confined  it  is  subject  to 
changes,  due  to  uneven  distribution  of  heat  during  storage, 
and  consequently  lacks  uniformity.  Though  it  must  be 
regarded  as  the  first  successful  attempt  towards  the  produc- 
tion of  a  smokeless  artillery  powder,  it  cannot  be  considered 
adapted  to  the  requirements  of  naval  service. 

At  this  time,  in  1886,  the  poudre  B  of  Yieille  and  Sarrau 
appears.  It  consisted  principally  of  gelatinized  guncotton 
in  the  shape  of  lamina?,  probably  combined  with  picric  acid 
or  a  picrate,  compounds  which  in  the  shape  of  poudre 
Brugere  and  Turpin's  melinite  had  long  been  employed  in 
the  French  service.  Recalling  to  our  minds  what  had  been 
accomplished  up  to  that  time,  we  need  not  wonder  that  the 
other  European  powers  experienced  no  difficulty  in  dupli- 
cating the  French  powder  and  improving  on  it.  The  rifle 
powders  of  the  European  armies  of  the  present  day,  with 
the  exception  of  the  English,  arc  laminated  gelatinized  gun- 
cotton,  both  the  soluble  and  insoluble  grades  being  used.  The 
v.  Forster,  the  Walsrode,  the  Troisdorf,  the  latest  Wetteren, 
Riflite,  belong  to  this  class.  The  same  compound,  produced 
in  proportionately  larger  dimensions,  has  been  tried  in  field 


guns,  but  with  no   flattering  success,  as  1'ar   as   experiments 
conducted    at    tin;    Sandy    Hook    proving   grounds   indicate. 

Better  results  have  been  achieved  with  a  powder  issued  by 

the  French  ( Government  for  the  proof  of  guns,  but  not  used 
in  actual  service,  the  "  poudre  B.  NT."  This  is  composed 
chiefly  of  soluble  pyroxylin  and  nitrite  of  barium,  and  i 
kind  of  condensed  tonite,  rolled  or  pressed  into  dense 
Striated  sheets.  These  are  broken  along  the  grooves  into 
-trips  and  packed  in  bundles  to  make  up  the  cartridges. 
There  is  some  smoke  and  considerable  residua. 

Alfred  Nobel  produced  an  entirely  different  artillery 
powder.  It  had  long  been  known  that  explosive  gelatin, 
especially  when  the  percentage  of  pyroxylin  was  run  up, 
possessed  considerable  propulsive  power.  Mixtures  con- 
taining much  more  than  the  usual  quantity  of  nitrocellulose, 
and  even  true  guncotton  in  addition,  had  been  prepared. 
The  use  of  volatile  solvents,  though  not  required  in  the  pro- 
duction of  true  gelatin,  to  promote  gelatinisation,  was  well 
known.  Celluloid  manufacturers  had  incorporated  oils, 
resins,  and  similar  bodies  with  their  compounds  to  obtain 
certain  results.  Nobel  himself  produced  in  1888  an  explo- 
sive celluloid,  to  serve  as  material  for  the  manufacture  of  a 
fuse  both  waterproof  and  burning  under  water.  He 
dissolved  in  nitroglycerin  one  sixth  of  its  weight  of 
camphor  and  incorporated  therewith  one-half  its  weight  of 
nitrocellulose  by  mastication  between  warm  rolls.  A 
compound  of  similar  composition  was  the  first  Xobel 
powder,  and  the  one  described  in  the  U.S.  patent  of  1891 
differs  only  in  so  far  from  it  as  it  contains  about  equal  parts 
of  nitroglycerin  and  nitrocellulose.  The  presence  of 
camphor,  owing  to  its  great  volatility,  was  a  serious  draw- 
back, and  Xobel  soon  dispensed  with  it.  His  proposition 
to  evaporate  it  by  means  of  a  current  of  warm  air  is  clearly 
impracticable.  An  important  advance  was  made  in  1889, 
when  it  was  found  that  nearly  any  quantity  of  suitable 
nitrocellulose,  even  in  the  wet  state,  could  be  gelatinized  by 
means  of  nitroglycerin.  This  was  accomplished  by  malaxa- 
tion  between  heated  rolls.  It  had  been  a  common  practice 
of  the  workmen  in  explosive  works,  at  least  in  the  United 
States;  to  surreptitiously  add  water  to  a  batch  of  gelatin  in 
the  course  of  manufacture  to  hasten  the  gelatinizing 
process.  This  new  Nobel  powder,  containing  a  slight 
percentage  of  diphenylamin  to  secure  its  stability,  and  cut 
up  into  cubical  grains,  has  given  excellent  results  in  cannon. 
Powders  of  similar  composition,  but  with  a  reduced  amount 
of  nitroglycerin,  and  cut  up  into  smaller  grains,  were  manu- 
factured for  rifles.  The  original  Wetteren  powder  of 
Belgium  was  such  a  powder,  though  not  manufactured  after 
Nobel's  latest  process,  but  by  means  of  a  solvent — acetate 
of  amyl  in  this  case. 

In  1888  Hiram  Maxim,  and  simultaneously  Anderson 
and  Anderson,  proposed  to  give  definite  shape  to  gelatinized 
guncotton  by  forcing  it  through  holes  or  slits,  and  thus 
form  it  into  strips,  cords,  and  the  like,  which  might  be  cut 
up.  The  grains  thus  produced,  if  composed  of  pure  gun- 
cotton,  are  rather  difficult  to  ignite,  and  certainly  not  suited 
to  small  arms.  It  is  not  expedient  to  force  materials  below 
a  certain  thickness  through  holes.  If  thin  laminae  are 
desired,  it  is  better  to  produce  thin  sheets  and  cut  these  into 
grains  or  strips. 

Nobel's  powder  had  been  submitted  to  the  English 
Government,  and  had  also  become  known  to  certain 
manufacturers  of  guns  and  ammunition,  themselves  bent 
upon  evolving  a  suitable  smokeless  powdtr.  Cordite, 
composed  essentially  of  guncotton  and  nitroglycerin,  united 
by  means  of  a  mutual  solvent,  and  shaped  into  cylindrical 
cords,  became  first  known  in  1889.  Abel  and  Dewar,  Hiram 
Maxim  and  Hudson  Maxim,  of  New  York,  dispute  the 
priority  of  the  invention.  Abel  and  Dewar  preferred  to  use 
true  guncotton,  and  added  tannin  to  the  mixture  as  a 
restraining  agent,  whilst  Hiram  Maxim  employed  castor  oil 
for  the  same  purpose.  The  cordite,  fired  at  the  present  time 
in  the  large  calibres  in  the  English  service,  contains  an 
addition  of  vaseline.  Hudson  Maxim's  cordite  for  rifles,  tried 
at  the  Springfield  Arsenal  early  in  1890,  consisted  of  about 
equal  parts  of  military  guncotton  and  nitroglycerin,  with  a 
slight  percentage  of  castor  oil  and  of  carbonate  of  magnesium 
as  a  neutraliser. 
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The  great  claims  made  for  Guttler's  "  Phistomuiiitc," 
patented  in  Germany  in  188'j,  do  not  seem  to  be  justified, 
when  its  composition  is  considered,  nor  are  they  borne  out 
by  experience.  It  is  made  by  dissolving  uitrocarbohy- 
drates,  such  as  soluble  nitrocellulose,  in  solid  nitrohydro- 
carbons,  dinitrobenzeue  for  instance.  I  will  only  add  that 
this  process  was  known  and  described  in  the  United  States 
in  1882. 

Schuckler's  powder,  which  was  patented  in  1890,  is  made 
of  nitrostarch,  gelatinized  by  means  of  nitrobenzene.  It 
has  not  been  manufactured  to  any  extent,  and  there  is  no 
reason  why  guncotton,  stable,  easily  made  and  eminently 
adapted  to  the  purpose,  should  be  abandoned  in  favour  of 
nitrostarch. 

Kolf's  powder  may  be  passed  by,  as  may  be  others  made 
of  guncotton,  but  not  gelatinized,  such  as  proposed  by 
v.  Brauk,  v.  Itomocki,  and  Dr.  Emniens'  gelbite.  Nor  do 
the  various  chlorate  of  potassium  mixtures  deserve  more 
than  a  passing  notice,  v.  Brauk' s  original  recipe  calls  for 
a  mixture  of  carnauba  wax  and  lycopodium  in  conjunction 
with  the  chlorate.  Later  he  employs  gum  traganth,  dammar, 
resin,  and  other  substances.  Schnebelin's  powder,  which 
attracted  a  good  deal  of  attention  some  time  ago,  is  made 
of  starch,  mixed  with  a  little  vegetable  pith,  and  converted 
into  a  paste  by  the  addition  of  a  chlorate  solution.  This 
paste  is  rolled  out,  dried,  and  grained. 

It  was  not  before  1800  that  the  United  States  Government 
took  up  the  subject  of  smokeless  powder.  The  first  powder 
of  domestic  manufacture  submitted  was  Hudson  Maxim's 
cordite.  Cut  in  lengths  to  fit  the  cartridge  cases  it  gave 
excellent  results,  both  as  regards  pressures  and  velocities. 
The  difficulty  of  loading  was  so  great,  however,  that  a 
shorter  grain  had  to  be  selected,  with  a  corresponding  in- 
crease in  the  pressures,  but  even  then  giving  results  far 
better  than  could  be  obtained  with  Walsrole,  Wetteren, 
Dupont's  modified  Wetteren,  Nobel,  or  B.  N.  The  same 
year  I  submitted  a  rifle  powder  of  a  short  cylindrical  grain, 
made  of  gelatinized  military  gun-cotton  combined  with  the 
nitrate  of  an  organic  base.  Another  variety  consisted  of  a 
compressed  mixture  of  soluble  and  insoluble  gun-cotton, 
the  former  only  being  gelatiuated.  But  the  ignition  with 
the  primers  then  in  use  proved  r.o  difficult  that  I  abandoned 
these  powders  in  favour  of  a  nitroglycerin  composition,  all 
the  more  readily  as  it  was  impossible  to  equal  the  records 
of  the  other  nitroglycerin  powders.  This  new  powder  con- 
sisted of  a  peculiar  grade  of  soluble  pyroxylin,  nitro- 
glycerin, and  shellac.  For  various  reasons  I  substituted 
dinitrobenzene  for  the  latter.  All  my  powders  contained 
urea  to  guard  their  stability.  This  powder  gave  a  some- 
what better  record  than  the  Maxim,  and  was  also  fired  with 

result-    in    the    8"    B.l>.    rifle.       I   give   tl. 
details    because    a    certain    other    powder    of   very    similar 
compo-iti'  d  has  been  extensively  advertised.    The  similarity 
is   by   no   means  accidental.     To    show   how  easy   it    i- 
invent,  and  how   dangerous  a   little   knowledge   is,  I   quote 
from  the  specification  :  — 

"Gunpowder,  consisting  of  gun-cotton,  nitroglycerin, 
lycopodium,  and  a  seatraliser  of  free  acid,  such  as  urea 
cry-tal-  or  dinitrobenzol."  The  equivalence  of  urea  and 
dinitrobenzene  had    not    ;  pected   up   to  October  24, 

I  998,  the  date  of  the  patent  in  question. 

The  Ordnance  Bureau  of  the  United  States  Navy  made 
ext  ■  tperiments  with  Prof.  Munroe's  indurite.     The 

method  of  manufacture  consisted  in  preparing  gun-cotton 
of  uniformly  high  nitration,  converting  this  into  a  colloid 
by  i  '  nitrobenzene,  shaping  this  colloid  into  cylinders 

or  tube-,  and  hardening  these  by  the  well-known  process  of 
Gun-cotton,  as  first  manufactured,  was  subjected 

to    extraction     with    suitable    solvents    to   I  ODD     the 

lower  grades.    There  are  no  difficulties  to  obtain  a  high 
and  uniform   nitration  on   a  manufacturing   scale  bj  estUl 
boict    of    the    gelatinizing     agent    dOM    not 
IB    especially   fortunate.       Though    the    firing  tests   with 
individual    samples    wire    very   favourable,  the..  I    to 

be  some  diAcafty  m  duplicating  results.     The  ignition,  too 

difficult.      At  any  rate,  the  navy  has  abandoned  this 
powder,  and    is  now   cor, ducting  experiments  with  a   powder 


practically  identical  with  the  French  1!.  X.  Insoluble  gun- 
cotton  has  been  substituted  for  the  soluble,  with  a  corre- 
sponding d,  crease  in  the  quantity  of  nitrate  of  barium 
incorporated  with  the  gun-cotton. 

The  l'eyton  powder,  manufacture  1  by  the  California 
Powder  Works,  contains,  in  addition  to  gun-cotton  and 
nitroglycerin,  ammonium  picrate,  and  apparently  some 
carbon.  It  has  given  satisfactory  ballistic  results  in  the 
0'30-calibre  rifle  and  in  the  H-2  field  gun.  As  much  as  the 
examination  of  a  couple  of  grains  can  show,  the  powder 
seems  to  be  prepared  by  making  a  dough-like  mass  of  the 
gun-cotton  and  nitroglycerin,  incorporating  the  picrate 
with  it,  and  then  moulding  the  mixture.  The  incorporation 
is  not  thorough,  small  yellow  lumps  showing  everywhere. 

Two  years  ago  Mr.  Hudson  Maxim  and  myself  began 
experiments  looking  towards  the  throwing  of  aerial  torpedoes 
by  means  of  powder.  In  the  course  of  our  investigation-, 
we  developed  a  powder  which  is  admirably  adapted  to 
artillery  use,  and  lias  been  successfully  fired  in  field  gun- 
and  in  the  heavy  coast-defence  rifles.  The  Maxim-Schiipp- 
haus  cannon  powder  is  a  colloid  neatly  all  gun-cotton  in 
the  shape  of  multi-perforated  cylinders.  It  is  well  under- 
stood that  a  smokeless  powder  should  contain  a  minimum 
of  nitroglycerin,  not  only  on  account  of  its  volatility  and 
the  consequent  changes  in  composition,  but  to  minimise 
the  erosive  effect  of  the  powder  gases.  The  multi-perforated 
grains  burn  with  an  increasing  surface,  which  means  that 
an  ever-growing  volume  of  gas  is  generated  whilst  the 
powder  chamber  is  being  enlarged  through  the  travel  of  the 
projectile  along  the  bore.  In  this  way  it  has  been  possible 
to  rival  the  records  of  typical  nitroglycerin  powders  with 
a  powder  nearly  all  gun-cotton. 

It  remains  for  me  to  refer  to  the  decided  influence  which 
the  improved  military  powders  have  exercised  on  the  sport- 
ing powders.  There  are  now  several  brands  on  the  market 
which  are  nothing  but  gelatinized  gun-cotton.  To  this 
class  belong  the  v.  Forster  powder,  in  thin  fiat  or  curled 
laminae,  the  rough-edged  Walsrode,  the  globular  Dupont, 
produced  by  gelatinizing  finely  comminuted  gun  cotton 
suspended  in  water  by  agitating  it  with  a  solvent  insoluble 
in  water,  and  the  nitroid  of  the  Maxim  Powder  and  Torpedo 
Company.  The  improvement  of  the  latter  powder  is  in  a 
large  measure  due  to  the  indefatigable  exertions  of  our 
able  assistants,  Messrs.  Frederick  McGahie,  M.E.,  and 
Edwin  Taylor.  A  new  French  sporting  powder  invented 
by  Mr.  Bruueau,  contains  dichromate  of  ammonia. 

The  effect  of  this  vast  development  on  allied  industries 
has  been  widespread.  Special  factories  have  been  built 
to  cleanse  cotton  waste  for  nitration,  and  great  efforts  are 
being  made,  more  or  less  successful,  to  make  suitable 
cellulose  from  wood.  The  production  of  nitric  acid  shows 
an  enormous  increase,  and  the  commercial  product  is  of  a 
concentration  and  purity  never  attained  heretofore.  The 
manufacturers  of  sulphuric  anhydride  have  found  a  new 
outlet  for  their  product.  Acetone  plants  of  large  capacity, 
furnishing  a  chemically  pare  article,  have  multiplied.  The 
manufacturers  of  black  powder  machinery  have  been  com- 
pelled to  turn  their  attention  to  the  new  forms  of  apparatus. 

The  production  of  powder  has  for  ever  passed  out  of  the 

hands  of  the  empiricist.      .More  than  ever  "ill  the  destinies 
of  nations    depend    on  the  skill    and  faithfulness  of   their 

mathematicians  and  chemists. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Filters,  and  in  the  Manufacture  of  a 
Felt  or  Filtering  Medium  for  use  therein.  E.  Martin 
Knight,  New  York.     Eng.  Pat.  3188,  February  13,  1895. 

Crude  asbestos  is  crushed  and  passed  through  a  carding 
machine  ;  the  separated  fibres  are  allowed  to  fall  one  upon 
another  on  a  sheet  of  flannel  resting  on  the  perforated 
bottom  of  a  shallow  tray,  which  is  quickly  moving  to  and 
fro  under  the  machine.  When  a  layer  of  sufficient  thick- 
ness has  been  formed,  it  is  consolidated  bj-  pressure  into 
a  thin  sheet,  which  is  said  to  be  so  uniform  and  close  in 
texture  that,  whilst  allowing  a  rapid  filtration  of  water, 
it  effectually  retains  on  its  surface  the  micro-organisms 
present  in  the  water. 

In  the  construction  of  the  filter  this  thin  felt  is  supported 
between  and  protected  by  two  layers  of  open  asbestos  cloth 
sewn  on  to  wire  frames.  The  application  of  the  foregoing 
to  a  table-filter,  a  "  bucket  filter,"  and  a  water  tank  or 
cistern,  are  also  described. — L.  A. 


Improvements  in  Filters.     T.  F.  Seitz,  Krenznach,  Prussia. 
Eng.  Pat.  502G,  -March  9,  1895. 

The  liquid  to  be  filtered,  mixed  with  the  filtering  material, 
such  as  asbestos,  is  introduced  into  the  annular  space 
between  the  partly  perforated  double  walls  of  a  cylinder 
which  is  suspended  within  an  outer  casing.  The  filtering 
material  deposits  itself  on  the  iuside  of  the  walls  of  the 
double  cylinder,  and  the  liquid  filters  through  it  into  the 
outer  casing,  collects  in  a  common  chamber,  and  flows  off 
thence  through  a  pipe. — L.  A. 


Improvement!   in   Asbestos  Filters,      v.    Breyer,   Vienna. 
Bog.  Pat,  5789,  March  19,  1895. 

IIoi. i."v.  vessels  of  lenticular  section,  made  of  perforated 
sbeei  metal  suitably  supported  on  the  inside,  are  eorered 

with  a  textile  fabric.  Asbestos,  ground  in  water  to  a  paste, 
18  well  rubbed  into  the  fabric,  after  which  a  solution  of 
water-glass  is  drawn  through,  and  the  filtering  element 
thus  prepared  is  dried.  It  may  afterwards  be  saturated 
with  a  solution  of  calcium  chloride,  rinsed  in  pure  water, 
and  again  dried.  A  number  of  such  elements,  fixed  to  a 
common  duct,  are  enclosed  within  a  metal  casing,  into 
which  the  water  to  be  filtered  is  forced  ;  it  filters  out 
through  the  filtering  elements,  and  pastes  out  by  a  second 
common  duct.  In  the  same  caring,  a  brushing  arrange- 
ment is  contained,  by  moving  which  uj>  and  down,  the 
surfaces  of  the  filter  elements  can  be  cleansed,  the  deposit 
being  washed  down  a  sludge  pipe.  After  cleansing,  the 
filter  is  sterilised,  and  a  fresh  filtering  surface  is  formed 
upon  it,  by  forcing  into  the  casing,  boiling  water  contaio.- 
ing  in  suspension  very  finely-divided  asbestos  and  kaolin. 

— L.  A. 


Imprint  mi  nls  in  Centrifugal  Separators.     S.  C.  licckman, 
Philadelphia,  U.S.A.     Eng.  Pat  G283,  March  26,  Is 

Tiik  revolving  cage  is  of  spiral  form,  increasing  in  diameter 
from  below  upwards  ;  the  walls  are  double,  and  formed  so 
as  to  enclose  one  or  more  spiral  conduits,  and  they  may  be 
perforated.  A  flat  cover  is  bolted  on  to  the  top  of  the 
cage,  and  the  whole  revolves  within  a  double  casing.  There 
is  an  entrance  into  each  conduit  at  the  bottom  of  the  cage 
on  the  inside,  and  an  exit  through  the  cover  on  the  top, 
controlled  by  a  door.  When  the  cage  is  revolved,  and 
liquid  containing  solids  in  suspension  is  fed  continuously 
into  the  spiral  cage,  it  first  passes  into  the  conduit,  where 
the  liquid  portion  is  expelled  through  the  perforations  into 
the  inner  of  the  two  casings  ;  the  solid  portion  travels  to  the 
top  of  the  spiral  conduit,  and  is  thrown  out  of  the  opening 
there  into  the  outer  casing,  falling  down  into  a  hopper  at 
the  bottom. — L.  A. 


?  Anynf  these  specifications  may  be  obtained  by  post  by  remitting 
Sd.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


An  Improved  Apparatus  for  Steaming  or  Evaporating, 
Miring,  and  Cooling  Fluid  Materials.  G.  Clement 
Downing,  London.  Communicated  by  Albert  Weick- 
mann,  Munich,  Bavaria.     P^ng.  Pat.  8051,  May  2,  1894. 

The  apparatus  consists  of  a  closed  metallic  vessel  with 
horizontal  axis,  made  preferably  of  pear-shape  in  transverse 
section,  with  hollow  bottom  and  sides.  Above  the  hollow 
bottom,  a  central  longitudinal  passage  open  at  each  end 
to  the  interior,  is  formed,  through  which  the  fluids 
circulate.  The  bottom  of  the  vessel  inside  has  a  double 
segmental  form,  and  at  the  centre  of  each  segment  a 
revolving  horizontal  tube  is  fixed,  and  carrying  hollow 
blades  through  which  steam  or  cold  water  can  be  caused 
to  circulate.  In  the  upper  part  of  the  vessel  another 
revolving  tube  is  fixed,  which  carries  a  number  of  smaller 
radial  tubes  communicating  at  their  ends  with  four  longitu- 
dinal perforated  tubes,  over  which  wire  gauze  is  stretched, 
so  that  the  whole  forms  a  revolving  gauze  drum,  through 
the  tubular  framework  of  which,  liquid  or  steam  can  be 
forced  into  the  vessel.  Liquid  forced  into  the  apparatus 
through  this  upper  tubular  system  becomes  finely  divided 
and  scattered,  and  is  partly  evaporated  by  the  hot  holloa 
walls  of  the  vessel,  which  are  filled  with  steam.  The 
portion  falling  to  the  bottom  is  further  splashed  about  and 
circulated  by  the  rotating  blades,  driven  towards  one  end, 
and  returning  to  the  other  end  through  the  enclosed 
passage  at  the  bottom.  The  vessel  may  be  used  with 
steam  at  any  suitable  pressure,  or  vacuum. — L.  A. 
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II.-FUEL.  GAS.  AND  LIGHT. 

Importance  of  Acetylene   in    Gas-making.      E.  Schilling. 
Journ.  (iasbeleucht.  1895,  38,  243. 

One  thousand  cubic  metres  of  gas  can  be  raised  four 
candle-power  (from  12  to  16)  by  1G  kilos,  of  benzol,  cost- 
ing 4*8.0  marks,  but  the  cost  of  the  53-5  kilos,  of  calcium 
carbide  required  to  produce  sufficient  acetylene  to  effect 
the  same  increase  is  26-75  marks.  By  comparing  the 
heating  values  of  acetylene  and  gas  we  find  them  to  be  as 
13,390:5,100  per  cubic  metre,  and  the  relative  cost  per 
1,000  units  of  calorie,  11  "2  pfennige  (in  material  alone)  for 
acetylene,  and  2  pfennige  for  gas  (100  pfennige  =  1  mark). 
This  would  mean  that  the  cost  of  one  horse-power  in  a  gas 
motor  burning  acetylene  would  be  10  pfennige  (J  cub.  m.). 
Bredel  calculates  that  the  expense  of  producing  carbide, 
even  by  utilising  the  Falls  of  Niagara,  would  be  for 
material  and  power,  322  marks,  or,  including  wages,  repairs 
to  plant,  &c,  478  marks  per  ton  (1  mark  =  1  shilling). 

— C.  S. 


Danger  from  Sparking  of  Electro-Motors  in   Coal  Mines. 
Zeits.  f.  Elektrotechnik  u.  Elektrochem.  1895,  513 — 514. 

Xo  case  of  an  explosion  started  by  sparks  from  an  electro- 
motor is  as  yet  known  to  have  occurred  ;  nevertheless  the 
fear  of  accidents  from  this  cause  has  hindered  the  use  of 
electro-motors  in  coal  mines.  The  writer  of  an  article 
to  this  effect  in  the  Electrieien  (January  26,  1895), 
states  that  even  a  dangerously  explosive  mixture  requires 
a  temperature  of  900° — 1,000°  before  it  will  explode  ;  and 
that  the  temperature  of  the  sparks  from  a  motor  must  be 
much  lower  than  this,  for  no  oxidation  is  observed  at  the 
collector  or  the  brushes,  and  copper  begins  to  oxidise  at 
700".  [The  editor  of  the  Zeits.  f.  Elektrotech.  u.  Elek- 
trochem. remarks  that  this  reasoning  scarcely  justifies  the 
statement,  for  the  spark  would  not  heat  the  copper  to  its 
own  temperature.]  But  at  the  ends  of  the  brushes,  as  they 
become  worn,  the  sparks  may  develop  into  strong  flaming 
arcs  under  certain  circumstances  {e.g.,  when  the  brushes  are 
shifted  or  the  current  strength  is  altered)  ;  so  that  due 
caution  should  be  exercised.  Accidents  to  the  leads  are 
also  a  source  of  danger,  especially  when  high  potential 
currents  are  used  ;  when  the  conductor  is  broken  a  strong, 
hot,  flaming  arc  may  be  produced,  and  this  may  set  fire  to 
combustible  matter  in  the  neighbourhood  or  to  any  explosive 

These  possibilities  have  made  people  shy  of  using  elec- 
tricity in  coal  mines,  especially  for  operating  coal-cutting 
machines,  which  naturally  occupy  the  most  dangerous 
positions  in  mines.  English  dynamo  makers  have  en- 
deavoured to  meet  these  objections  by  enclosing  the  collector 
and  brushes  in  an  air-tight  casing.  But  mining  engineers 
have  felt  that  explosive  gases  would  gradually  make  their 
way  into  the  (supposed)  air-tight  casing,  and  so  convert  it 
into  an  infernal  machine  which  might  at  any  moment 
explode  like  a  bomb.  The  dynamo  makers  reply  that  the 
caring  can  be  made  quite  explosion-proof  by  forcing  carbonic 
acid  into  it  ander  pressure  ;  for  the  presence  of  as  little  as 
14  percent,  of  carbonic  acid  makes  an  explosion  impossible. 

Polyphase  motors  without  brushes  or  collector  will 
-.call  difficulties  arising  from  sparking.  No  danger 
i  •■<  d  be  apprehended  of  breakage  of  permanenl  leads  if 
they  are  properly  laid  down.  But  in  the  case  of  movable 
or  exposed  conductors  the  greatest  care  should  be  taken  to 
avoid  danger  through  breakage,  sparks,  or  arcs. — I).  10.  .1. 


A  Properly  of  the  tfon-Luminout  Atmospheric  Coal-Oaa 
Flame.     L.T.Wright.     Proc.  Cbem.  Soc.  18!  ,72. 

'I  in.  author  points  out  that  tie  separation  of  the  atmosphi  ii<- 
gas  flame  (Bonsen  flame)  into  two  distinct  pari    desci  ibed  by 
(J    iv.     (  hem.  44(  246)  and  Smithells  and    [ngfe 
(Trans.  Cbem.  Soc.  61,  204  ■  tbii  Journal,  1891,  9 


was  discussed  by  himself  in  June  1887,  in  a  paper  "  On  the 
Induction  of  the  Explosive  Wave  and  an  altered   Gaseous 
Condition  in  an  Explosive  Gaseous  Mixture  by  a  Vibratory 
Movement,"  an  abstract  of  which  was   published   in  Boy 
Soc.  Broc.  42  (see  also  thin  Journal,  18H7,  362—364). 

The  experiments  described  in  that  paper  were  made  with 
a  mixture  of  coal-gas  and  air  in  combustion  tubing  of  \  in. 
diameter. 

The  analytical  results  of  that  inquiry  confirm  those 
obtained  by  Smithells  and  Ingle,  and  bring  out  a  charac- 
teristic of  the  inner  flame.  It  is  able  to  maintain  a 
stationary  position  in  the  glass  tube  against  various  velocities 
of  egress  of  the  gaseous  mixture.  The  distribution  of  the 
oxygen  amongst  the  three  principal  products  of  combustion, 
viz.,  carbon  monoxide,  carbon  dioxide,  and  water,  differs, 
however,  with  the  velocity  of  the  gaseous  current  in  the 
tube.  The  carbon  dioxide  increases  and  the  carbon 
monoxide  decreases  with  increased  velocity  of  the  gaseous 
current. 


PATENTS. 


Improvements  in  or  in  connection  with  Self -generating 
Vapour  Burners  or  Apparatus  for  Vaporising  Liquid 
Hydrocarbons  for  Heating,  Lighting,  or  other  Purposes. 
E.  T.  Owen,  London.     Eng.  Bat.  7035,  April  9,  1894. 

The  chief  claim  is  for  means  of  regulating  the  supply  of  oil  to 
the  burner  and  thus  ensuring  a  steady  flame.  This  object  may 
be  attaiaed  by  introducing  an  air  chamber  into  the  supply 
pipe,  at  some  point  between  the  reservoir  and  the  vaporising 
chamber  ;  the  air  in  this  chamber  takes  up  the  back  pressure 
when  vaporisation  is  too  rapid.  A  loop  or  return  pipe 
connecting  one  part  of  the  oil-supply  pipe,  adjacent  to  the 
retort  or  vaporising  chamber,  with  another  part  of  the  supply 
pipe  more  distant  therefrom,  may  be  used  to  fulfil  the  same 
function  as  that  of  the  air  chamber.  There  are  also  claims 
for  the  arraugement  of  the  burner  from  which  the  mixed  oil 
vapour  and  air  are  to  be  burnt,  and  for  means  to  start  the 
vaporisation  ;  these  can  only  be  understood  by  reference  to 
the  drawing  which  accompanies  the  specification. — A.  G.  B. 


Process  of  Deodorising  Petroleum  and  other  Hydrocarbons. 
A.  J.  Tempere,  Paris,  France.  Eng.  Pat.  10,772,  June  2, 
1894. 

Amyl  acetate  is  added  to  the  petroleum,  in  proportion  varying 
with  the  quality  of  the  latter,  but  10  grins,  of  the  acetate  to 
1  litre  of  petroleum  is  an  average  proportion.  The  product 
possesses  an  agreeable,  slightly  acid  odour,  and  burns  as 
well  as  the  untreated  petroleum  does  ;  the  claim  covers  the 
addition  of  any  equivalent  substance  in  substantially  similar 
proportions,  capable  of  producing  the  like  results. 

—A.  G.  B. 


Improvements  in  and  in  Apjiaratus  for  Burning  Liquid 
Hydrocarbons  for  Generating  Steam  or  other  Heating 
or  Lighting  Purposes.  T.  Burrows,  London.  Eng.  Pat. 
11,410,  -June  12,  1894. 

Tin:  hydrocarbon  oil  is  caused  to  flow  from  an  apparatus 
like  a  bird  fountain  into  the  bottom  of  a  cylindrical  shaft, 
in  the  wall  of  which  is  a  ring  of  holes  for  the  admission 
of  air  immediately  above  the  Surface  of  the  oil.  By  means 
of  the  oxygen  of  the  air  admitted  through  these  ignition 
holes  the  oil  is  kindled,  but  its  combustion  is  imme- 
diately checked  by  a  grid  upon  which  is  packed  some 
incombustible  material,  BUOfa  as  pieces  of  fireclay,  asbestos 
balls,  or  metal  chains,  which  allow  free  passage  of  gas 
and  vapour,  but  prevent,  the  passage  of  flame.  The 
depth  of  Ibis  material  should  lie  I  ft.  in  a  shaft  3  ft. 
high  ;  above  it  i>  a  number  of  rings  of  holes  in  the  wall  of 
the  shaft,  and  other  inlets  lor  air.  At  this  point  the  vapour 
of  tin-  oil,  which  has  been  volatilised  by  the  leal  of  the 
flame  burning  at  the  bottom    of   Ibe  shall,  together  with  the 
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Incomplete^    burnt  from    this    flame,   will   ol/tam 

aufflcienl  air  for  th<  ir  complete  combtiattoti.  The  flame  ;>t 
this  poinl  wDI  be  all  the  hotter  for  the  column  of  hoi 
tnnti  rial  which  the  vapour  baa  traversed  in  its  aseent.  For 
ita  more  complete  vaporisation,  the  oil  nralj  be  admitted 
int..  the  shaft  a1  a  poinl  about  the  middle  of  the  height  of 
tin-  column  of  incombustible  material.— A.  (J.  B. 


Apparatus  for  the  Manufacture  oj  Carbonised  Powder 
from  Peat,  Sawdust,  and  such  like.  N.  E.  H.  Ckelund, 
Jonkoping,  Sweden.     Eng.  Pat.  Ll,522,  .June  13,  1894. 

im  apparatus  consists  <>t'  a  number  of  horizontal  Hue? 
placed  the  one  above  the  other  and  communicating  with 
each  other  at  alternate  ends ;  each  Hue  contains  a  screw  for 
the  transportation  of  the  peat  powder,  which  is  fed  into  the 
top  flue  through  a  hopper  kept  continually  full  to  prevent 
admission  of  air.  The  flue  from  a  furnace  at  the  bottom 
of  this  brick  structure  is  made  to  pass  in  between  the  Hues 
which  contain  the  peat,  so  that  the  products  of  combustion 
travel  in  tbe  direction  contrary  to  that  of  the  peat  powder, 
which  is  therefore  systematically  dried  and  carbonised. 
The  peat  must  be  dried  in  the  upper  flues  before  it  is  car- 
bonised in  the  lower  flues;  to  this  end.  the  series  is  divided 
into  two  compartments  by  an  enlarges  cut  at  the  end  of  the 
central  flue,  in  which  is  contained  a  subsidiary  conveyor 
working  at  such  speed  that  the  enlargement  is  kept  full  of 
the  peat.  In  this  way  it  is  possible  to  draw  a  current  of 
air  through  the  upper  flues  to  carry  away  the  water  vapour 
and  to  collect  the  products  of  distillation  of  the  peat  from 
the  lower  flues,  neither  operation  interfering  with  the  other. 
From  the  lowest  Hue.  the  carbonised  peat  falls  into  a  con- 
veyor surrounded  with  cold  water,  to  chill  the  material, 
and  from  this  into  a  block  fuel  press. — A.  G.  B. 


Incandescence  Lamps  for  Liquid  Hydrocarbons.    S.  Marcus, 
Vienna,  Austria.     Eng.  Tat.  5509,  March  15,  1895. 

The  vaporisation  of  the  combustible  liquid  in  this  lamp  is 
effected  by  radiated  heat,  emanating  partly  from  the 
incandescent  body  and  conducted  to  the  vaporisation 
chamber  at  the  top  of  the  wick  by  means  of  metal  rods, 
and  partly  from  a  refractory  grating  inserted  in  the  mouth 
of  the  burner,  which  grating  is  maintained  at  a  white  heat 
by  the  flame  of  the  lamp.  The  combustion  of  the  mixed 
vapour  and  air,  occurs  within  the  incandescent  mantle,  which 
is  thus  heated  to  whiteness.  No  chimney  is  required  in  such 
lamps.— A.  G.  I!. 


Improvement  in  Fuel,  and  the  Process  of  Making  the 
sa7»e.  G.  J.  Altham,  Swansea,  Massachusetts,  U.S.A. 
Eng.  Pat.  5703,  March  19,  1895. 

Tins  fuel  is  composed  of  asphaltum  and  peat,  or  any 
analogous  material,  such  as  sawdust,  tan  bark,  &c.  The 
materials  are  ground  and  thoroughly  mixed,  and  the  mixture 
is  heated  to  make  it  coherent,  after  which  it  is  permitted  to 
cool  and  broken  up  for  use.  The  asphaltum  should  con- 
stitute 20 — 50  per  cent,  of  the  mixture  ;  if  it  be  above  the 
upper  limit  the  fuel  will  be  too  soft,  if  below  the  lower  limit 
the  coherence  of  the  material  is  too  small.  Such  fuel  ignites 
readily,  burns  with  an  intense  heat,  leaves  practically  no  ash, 
and  does  not  run  during  combustion. — A.  G.  B. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Occurrence  of  PetroUum  in  Alsace.     Jasper,      (iliickauf. 
18»5,  31,  215;   Cbem.  Hep.  1895,  91. 

THE  petroleum  industry  in  Alsace  is  developing  gradually, 
the  output  having  increased  from  853  litres  in  1871  to 
15,632  litres  in  1894.  Tbe  oil  is  obtained  by  boring  and 
pumping.  It  occurs  in  tertiary  marls,  and  good  wells 
yield  10,000  kilos,  of  crude  petroleum  annually.  The 
erode  oil  has  a  specific  gravity  of  0"82  to  0*95,  and  boils 
at  135— 150'- C.  It  yields  on  distillation  2— 3  per  cent. 
of  petroleum  spirit,  30—35  per  cent,  of  oil,  40 — 45  per 
cent,  of  residues,  and  10 — 15  per  cent,  of  coke. — C.  A.  It. 


The  Petroleum  of  Salsomaggtore  (Italy').     V.  Vender. 
Riv.  Scient.  indust.  1895,  27,  14. 

Tin:  raw  product  is  a  reddish-yellow  liquid  of  sp.  gr.  0-789 
having  a  yellowish-green  fluorescence  and  an  aromatic 
odour.  It  evolves  inflammable  vapours  at  15°  C.,  is  almost 
free  from  sulphuretted  hydrogen,  and  is  almost  free  from 
oxygenated  constituents,  so  that  it  only  darkens  slowly 
on  exposure  to  the  air.  The  oil  is  rich  in  constituents 
boiling  below  15o°  C,  contains  very  few  boiling  above 
250  C,  and  yields  41  per  cent,  of  petroleum  ether 
(benzine).  40  per  cent,  of  an  almost  colourless  kerosene  of 
sp.  gr.  0-8135  and  flashing  point  44:  C,  6  per  cent,  of 
lubricating  oil  and  ()•"  per  cent,  of  paraffin. — C.  A.  K. 


Preparation  of  Petroleum  from  Blubber.  Method  serving 
far  Lecture  Illustration.  C.  A.  Lobry  de  Bruyn.  Chein. 
Zeit.  L895,  19,  855. 
Em.t.kr  showed  that  when  animal  fats  or  fatty  acids  were 
distilled  under  pressure,  petroleum  was  formed.  This  fact 
has  served  as  important  evidence  in  favour  of  the  theory 
that  this  substance  is  of  animal  origin.  The  experiment 
may  be  easily  carried  out  in  the  following  manner: — A 
glass  tube  bent  in  the  shape  shown  in  the  figure,  is   filled 


i  or  s  full  with  blubber  and  carefully  sealed  up.  The  limb 
containing  the  substance  is  enclosed  in  a  piece  of  gas-piping 
as  shown,  aud  packed  with  sand  so  that  the  glass  does  not 
come  in  contact  with  the  iron  of  the  tube. 

On  heating  the  tube  strongly  by  means  of  a  powerful 
Bunsen  burner  with  three  branch  jets,  water  and  petroleum 
distil  over  into  the  cool  limb  ;  the  presence  of  the  former  may 
be  shown  by  introducinginto  the  tube  before  sealing  up,  a  few 
crystals  of  a  dyestuff  such  as  water-blue.  After  completion 
of  the  experiment,  the  heated  end  contains  a  brown  residue, 
but  carbonisation  does  not  take  place.  The  other  portion 
contains  petroleum,  water,  and  compressed  inflammable 
gases  ;  the  whole  system  forms  in  fact  a  miniature  petroleum 
spring. 

On  opening  the  tube  the  nature  of  the  contents  may  be 
exhibited.  No  acrolein  is  formed,  as  when  dry  distillation 
takes  place  under  ordinary  atmospheric  pressure. — H.  I. 


The    Oxidation   of  certain     Constituents    of   Petroleum, 
D.  Holde.     Chem.  Zeit.  1895,  19,  144. 

The  author  of  this  communication  points  out  that  the  fact 
that  but  little  caustic  soda  is  needed  for  treatment  of  petro- 
leum  after   it  has    been  partially    refined    by  means    of 
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sulphuric  acid,  in  do  way  indicates  that  any  oxidation  which 
may  have  taken  place,  is  of  small  significance,  for  he 
considers  that  oxidised  bodies  of  neutral  or  basic  character 
such  as  will  not  necessarily  absorb  caustic  soda,  may  be 
present,  and  may  impair  the  quality  of  the  oil  by  their 
presence. — 13.  B. 


Influence  of  Temperature  on  the  Chemical  Purification  of 
Petroleum.     E.  Zaloziecki.      Chem.  Zeit.  1895,  19,  78. 

It  is  known  that  in  washing  petroleum  distillates  with 
sulphuric  acid  the  concentration  and  purity  of  the  acid  have 
an  important  effect  on  the  quality  of  the  refined  product, 
but  the  question  of  temperature,  which  the  author  considers 
of  equal  moment,  does  not  appear  to  have  received  proper 
attention  on  the  part  of  chemists. 

The  best  results  are  invariably  obtained,  by  conducting 
the  acid-washing  process  at  as  low  a  temperature  as 
possible.  The  author  worked  at  temperatures  ranging  from 
0C  to  i>bJ,  and  obtained  whiter  and  purer  products  the  more 
closely  he  approached  the  lower  limit.  Working  under 
identical  conditions  as  to  concentration  and  purity  of  acid, 
the  distillate  obtained  after  the  acid  treatment  at  25°  had  a 
distinct  yellow  colour,  whilst  that  following  an  acid 
treatment  at  0°  was  almost  colourless,  with  simultaneous 
diminution  of  the  difficulties  accompanying  the  process  of 
purification,  i.e.,  at  the  lower  temperature,  the  rate  of 
clarification  increased  with  the  yield  of  refined  product. 

The  action  of  sulphuric  acid  on  petroleum  is  of  twofold 
character  : — -(1.)  Elimination  and  solution  of  impurities. 
(2.)  Oxidation  of  the  heavier  portions.  Although  the  rate 
of  absorption  is  not  materially  influenced  by  slight  varia- 
tions of  temperature,  the  oxidation  increases  rapidly  with  a 
rise  of  temperature,  as  is  evinced  by  the  copious  evolution 
of  sulphurous  anhydride.  Moreover,  at  a  higher  tempera 
ture,  the  solvent  properties  of  petroleum  for  resin  acids,  and 
more  especially  for  oxidation  products,  increases,  the  result 
being  the  contamination  of  the  distillate  with  impurities, 
which  it  is  impossible  to  completely  remove  either  by 
washing  with  soda-lye  and  water  or  by  other  means. — D.  13. 


The  Influence  of  Temperature  and  Light  on  the  Chemical 
Purification  of  Petroleum.  \i.  Zaloziecki.  Chem.  Zeit. 
1895,  19,  875—877  and  95G— 958. 

Tin:  acid-tar  or  "sludge  acid"  resulting  from  the  treatment 
of  petroleum  by  sulphuric  acid  contains  among  other  sub- 
stances aromatic  sulphonic  acids,  pyridine  bases,  phenols, 
and  sulphur  compounds,  along  with  such  decomposition  pro- 
ducts as  unsaturated  and  polymerized  hydrocarbons  and 
alcohol-,  accompanied  by  resinous  and  bituminous  bodies. 
Seme  of  these — resins,  colouring  matter,  petroleum  acid-, 
and  sulphides  —have;  been  dissolved  out  from  the  oil,  others 
are  the  result  of  the  polymerising  and  oxidising  action  of 
the  acid,  and  the  whole  constitute  an  unstable  product 
particularly  susceptible  to  the  influence  of  temperature  and 
light.  An  asphaltic  body,  which  separates  from  the  tar 
after  a  while  and  i-  readily  soluble  in  oila,  imparting 
thereto  a  deep  colour,  is  probably  the  result  of  oxidation,  a- 
sulphurous  acid  is  simultaneously  evolved.  Water  (in  about 
equal  volume  with  the  aeid;  readily  splits  up  the  tar  into 
three  layers,  a  lower  red-brown  stratum  of  sulphuric  acid, 
an  upper  thick  brown  oil,  and  an  intermediate  layer  of  black , 
viscid  substance  soluble  in  water  and  containing  sulphuric 
acid  derivatives.  The  upper  oil  chiefly  consists  of  the  acid 
asphalt  already  mentioned,  which  when  dissolved  in  oil 
cannot  be  again  got  rid  of  by  washing. 

To  determine  the  effect  of  temperature  and  light  on  the 

quality  of  the  resulting  product,  thri  i  of  experiments 

carried  out  with  a  pare  Galician  petroleum  distillate 

•    0*8148  at   20°,  and  containing  the   following 

volume  percentage  Of    fractions,  viz.,  boiling  up  to  150  ,  14, 
from  150'  to  B00°,  69  ;  and  above  300°,  17  per  cent. 
Theflril  performed  with  the  idea  of  ascertaining 

the  amount  of   acid  tar  produced,  the   specific  gravity  of  the 

d  oil,  thi  of  temperature  during  the  opera 

tion,    and    the    final    colour,    showed    that    when    the    acid 

effected  at  85*  the  increase  in  temperate 

t.  double  that  observed  at  -  6*|  the  loss  in  petroleum 


2\  times  as  great ;  the  amount  of  acid  tar  is  increased  ;  tin- 
specific  gravity  is  rather  higher,  and  the  depth  of  colour 
three  limes  as  great  as  at  the  lower  temperature;  that  is 
to  say,  by  working  at  a  low  temperature  both  yield  and 
colour  of  the  oil  are  improved. 

The  second  set  of  experiments  had  for  its  object,  in 
addition  to  the  determination  of  the  amount  of  acid  tar  and 
the  colour,  the  constitution  of  the  three  layers  into  which 
the  tar  is  divided  by  water,  and  the  third  series  was 
identical  with  the  second,  except  that  light  was  completely 
excluded  throughout.  On  comparing  the  results  it  was 
found  that  at  the  lower  temperatures  the  conditions  of  the 
last  series  were  more  favourable  to  the  production  of  light - 
coloured  oil  than  those  obtaining  in  the  second,  but  beyond 
30°,  the  reverse  was  the  case. 

It  is  generally  assumed  that  warmth  assists  the  precipi- 
tation of  the  sludge  acid  on  account  of  the  viscid  character 
of  this  substance,  but  if,  as  happens  in  the  cold,  the  acid 
employed  takes  up  less  matter  from  the  oil,  the  tar  is  more 
fluid  and  of  higher  specific  gravity,  and  clarification  is 
accelerated.  This  was  confirmed  in  the  experiments,  the 
oil  purified  at  0°  being  light  coloured  and  clearing  so  com- 
pletely that  merely  traces  of  tarry  deposit  came  down 
afterwards,  even  when  kept  for  weeks  ;  whereas  when 
higher  temperatures  were  employed,  both  the  colour  and 
the  amount  of  deposit  proportionally  increased. 

The  sulphuric  acid  actually  consumed  in  the  refining 
process,  forms  only  a  portion  —  less  by  cold  working 
than  warm  —  of  the  quantity  added ;  and  in  fact,  an 
intensified  action  of  the  acid  is  unfavourable,  as  it  is 
believed  that  even  in  the  cold  this  action  is  Bufficient  to 
remove  the  impurities  of  the  oil,  and  that  warmth  merely 
increases  the  sulphonating  and  oxidising  effect.  The  forma- 
tion of  water  during  these  reactions  dilutes  the  acid  tar,  and 
thereby  facilitates  its  decomposition  and  the  precipitation  of 
the  acid  tar,  as  was  experimentally  demonstrated,  thus 
accounting  for  the  unfavourable  results  produced  by  using 
insufficiently  concentrated  acid. 

Finally,  to  test  the  effect  of  lights  of  various  colours  on 
the  refining  process,  tubes  of  oil  were  enclosed  in  large 
vessels  containing  yellow-,  red-,  green-,  blue-,  and  violet- 
coloured  solutions  and  kept  for  48  hours.  The  whitest  oil 
was  obtained  from  a  tube  kept  covered  up  in  black  paper, 
whilst  the  darkest  came  from  one  fully  exposed  to  light, 
and  the  depth  of  the  intermediate  shades  increased  in  the 
above-mentioned  order.  The  action  is  considered  to  be 
attributable  either  to  the  readily  decomposable  acid  tar 
suspended  in  the  acidified  oil,  or  the  ozonising  action  of 
light  on  petroleum,  an  effect  which  is  apparently  heightened 
by  the  presence  of  the  acid. 

In  view  of  the  results  thus  summarised,  Zaloziecki 
believes  that  his  opinion  respecting  the  favourable  influence 
of  low  refining  temperatures  on  the  yield,  quality,  and 
colour  of  the  product  is  generally  correct  for  oils  of 
whatever  origin,  provided  they  are  pure  distillates  and  not 
decomposition  products  in  the  technical  sense  of  the  word. 
He  ail  vises  that  the  oil  should  be  pumped  into  the  agitators 
over-night  to  cool,  and  the  acid  treatment  performed  in  the 
early  morning  as  being  the  coolest  part  of  the  day.  For 
the  production  of  artificial  cold  a  refrigerating  coil  is 
preferable  to  ice,  on  account  of  the  moisture  given  off  by  the 
latter.  To  exclude  light  the  agitator  should  be  covered, 
and  artificial  lights  should  be  covered  with  red  or  yellow 
-hades,  with  the  exception  of  one  for  the  examination  of 
lie-  sample. — C.  S. 


The  Influence  of  Temperature  on  the  ( 'hemical  Purification 

of  Petroleum.      1.  Zahler.      ('hem.  Zeit.  1895,    19,215. 
Z\  ii  I.1.U  is  disinclined  to  accept  without  correction  Zaloziecki's 

assertion  to  the  effect  that  Lowness  of  temperature  is  the 

chief  factor  in   the  acid  process,  influencing  favourably  the 
colour  and  quality  of  the  resulting  petroleum  (See  adjoining 

column),      lie   also  controverts  the   opinion  that  this  is 

a  point  hitherto  little   considered    in    practice,  and    refers    to 
the    writings   of   PawlewskJ   and   Zwitka,  in   support  of  his 

contention. 

His  chief    objection,   however,  to   Zaloziecki's    proposed 
axiom,   is  that  as  petroleum  is   a   mixture,  in   proportions 
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differing  vridelj  according  to  the  purposes  for  which  the 
\ .11  ions  oiU  are  intended,  of  hydrocarbons  of  different 
decrees  of  volatility,  each  of  ■which  lias  it-  own 
Bmtablc  temperature  for  the  acid  treatment,  il  is  therefore 
Impossible  to  lai  down  a  hurd  and  fast  rale  for  the  tem- 
perature at  which  tlii-  treatment  should  be  carried  on. 
Colour,  for  >'\:ini|i!c,  is  influenced  by  the  Bhade  of  the  crude 
distillate  and  the  refining  processes  should,  in  order  to  pro- 
duce the  best  results,  l"'  adapted  to  the  circnmstanoi 
each  particular  oil.  The  form  of  the  agitators,  the  duration 
and  mode  of  mixing,  the  purity  and  strength  of  the  acid, 
till  influence  colour,  and  an  increased  temperature  may,  by 
facilitating  the  deposition  of  the  "sludge  acid,"  shorten  the 
process  and  thus  prevent  the  deepening  of  colour  often 
noticed  in  the  upper  layers  of  the  oil  after  prolonged 
standing  in  the  agitator. 

The  time  of  the  year  has  also  to  be  considered.  In 
summer,  refining  must  be  effected  at  lower  temperatures 
than  in  winter,  because  the  heat  evolved  by  the  interaction 
of  the  oil  and  acid  may,  particularly  when  an  air  blast  is 
used,  rise  beyond  suitable  limits  ;  whereas  in  winter,  a  cer- 
tain degree  of  warmth  is  necessary  to  assist  the  settling 
down  of  the  acid  resin,  especially  in  the  case  of  heavy  oils. 

Systematic  research  with  the  view  of  ascertaining  the 
most  favourable  temperature  for  the  acid  treatment  of  the 
several  fractions  in  petroleum,  would  be  of  great  practical 
value  as  affording  an  indication  to  the  refiner  how  to  act 
under  till  circumstances. — C.  S. 


Action  of  Atmospheric  Oxygen  on  Mineral  Oils. 
J.  Hirsch.     Chem.  Zeit.  19,  41. 

See  under  XII.,  page  586. 


Method  of  Separating  Quantitatively  Coal-Tar  Hydrocar- 
bons from  those  of  Petroleum.  R.  Ilenriques.  Chein. 
Zeit.  1895,  19,  958. 

See  under  XXIII.,  page  604. 
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Improvements  in  Treating  Paraffin  Scale.  J.  Calderwood 
and  J.  Hodges,  Battersea.  Eng.  Pat.  11,801,  June  18, 
1894. 

For  this  purpose  a  jacketed  vessel,  provided  with  internal 
steam  pipes,  is  used.  The  melted  scale  is  run  into  the  vessel 
and  allowed  to  cool  slowly.  Steam  is  then  passed  through 
the  internal  pipes,  and  the  oil  and  soft  paraffin  which  exude 
from  the  scale,  are  run  off  through  a  tap  at  the  bottom.  In 
order  to  further  purify  the  remaining  scale,  steam  or  hot 
water  is  passed  through  the  jacket,  by  which  means  an 
additional  quantity  of  oil  is  separated. — J.  J.  K. 


IV.-COLOURING  MATTERS  AND  DYES. 

Contributions  to  the  Constitution  of  the  Safranines. 
G.  F.  Jaubert.     Ber.  28,  271. 

By  the  action  of  p-nitrosophenol  upom  ra-oxdiphenylamine 
a  dihydroxylated  phenylphenazine  is  obtained,  probably — 


N 
N.C„HB 


OH 


This  substance  is  identical  with  Xietzki  and  Otto's 
safranol,  and  the  above  synthesis  throws  light  upon  the 
position  of  the  amido  groups  in  safranine.     The  constitution 


of  phenosafraniue  must  be  expressed  by  one  of  the  formula: 
already  suggested  by  ilernthsen — 

N 


CI. Nil 


.Nil.,  or 


N.C,II, 


NIT 


Nil, 


NC6H»(C1) 

Whether  safranine  is  constituted  like  a  quinone  or  an 
ammonium  base  is  still  undecided,  although  the  former 
condition  is  the  most  probable.  The  above  result  regarding 
the  constitution  of  the  safranines  renders  possible  the 
synthesis  of  safranines  by  the  condensation  of  derivatives 
of  jn-amidodiphenylamine  withp-nitroso-anilineor  quinone- 
dichlorimide.  Thus  m-amidodi-p-tolylamine  and  quinone- 
dichlorimide  produce  an  isomer  of  the  safranine  T  of 
commerce.  This  dye,  on  treatment  with  citrous  acid, 
yields  a  monodiazo  compound,  which  with  /3-naphthol 
furnishes  a  blue  dye.  Condensation  between  /j-nitrosamines 
and  mono-substituted  m-amidophenols  leads  to  safraninones, 
aud  these,  by  the  elimination  of  an  amido  group,  are 
converted  into  safranones. — C.  O.  W. 


Contributions  to  the  Constitution   of  the   Safranines.     II. 
G.  F.  Jaubert.     Ber.  28,  508. 

The  new  synthesis  of  safranines  mentioned  in  the  first  paper 
(see  previous  abstract)  takes  place  in  two  stages,  a  blue 
indamine  or  indophenol  being  formed  at  first,  and  subse- 
quently the  reaction  proceeding  to  the  formation  of  the 
red  safranine  by  the  closing  of  the  azine  ring.  The  isolation 
of  the  intermediary  blue  compound  is  impossible  when 
quinonedichlorimideis  condensed  to  w-amido-p-ditolylamine, 
owing  to  the  rapidity  with  which  the  reaction  takes  place. 
The  product  of  the  first  phase  of  this  reaction  is,  however, 
easily  obtained  by  oxidising  in  the  cold  a  mixture  of  p- 
phenylenediamine  and  m-amido-^j-ditolylamine.  The  latter 
may  be  replaced  by  the  more  easily  accessible  dinitro-;;;- 
amidodiphenylamiue,  in  which  case  a  diuitrophenyl- 
phenvleue  blue  of  the  constitution — 


NH, 


:\/ 


\/\ 


N02 

is  obtained,  which  on  heating  in  aqueous  or  alcoholic 
solution  yields  a  dinitro  derivative  of  Witt's  pheno- 
saf  ranine  — 

N 


NH, 


N 

A 


NH 


/  N02 
NO, 

This  reaction  shows  that  safranine  is  toluylene  red  in 
which  substitution  has  taken  place  in  the  azine  nitrogen 
atom  which  is  not  in  the  para  position  to  the  amido  groups 
of  the  phenazine  radical. — C.  O.  W. 
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Fluorindines.     ().  Fischer  and  E.  Hepp.     Ber.  28,  293. 

I'm;  characteristic  feature  of  the  constitution  of  these  com- 
pounds is  the  symmetrical  combination  of  two  a/.ine  or 
oxaziue  rings  with  one  benzene  ring,  so  that  derivatives  of 


=  /\  NH.C  C.N:   / 

.    or  otherwise     . 


C.X1I. 


\/ 


=  NC 


CO. 


\/ 


.o.c 

:N.C 


must   be   the  simplest   types  of  this  evidently  very   large 
class  of  dyes.     Homofluorindine — 


/\ 


\/ 


y 


_  /\ 


NH 


\/ 


NH  . 


=  N- 


/\ 


\y 


has  a  free  hydrogen  atom  attached  to  two  azine-nitrogen 
atoms,  a  fact  proved  by  the  syntheses  of  methylated  and 
phenylated  homofluorindines  from  dioxyphenazine  and 
monomethyl-o-phenylenediamine  or  nionophenyl-o-phenyl- 
enediamine.  Since  dioxyphenazine  forms  with  o-phenyl- 
enediamine  homofluorindine,  it  was  to  be  expected  that 
diamidophenazine  should  react  with  monomethyl-o-phenyl- 
enediamine  to  form  methylhomofluorindine. 


/N  _x= 


\/ 


NH 


•  N(CH3) 


\/ 


/\ 


\/ 


This  reaction  readily  occurs  when  the  mixture  of  those 
two  compounds  is  heated  to  150''  C.  In  these  reactions 
dihydroxyphenazine.BI-anilidobenzene-indone  (B  I-oxyben- 
zene-indone)  can  replace  diamidophenazine,  and  the  ortho- 
diamines  can  be  replaced  by  o-amidophenols.  Moreover, 
numerous  syntheses  of  fluorindines  from  dichloroquinone 
or  dioxyquinone  and  orthodiamines  are  possible,  and  also 
by  means  of  the  symmetrical  tetra-amidobenzene,  fluor- 
indines will  be  obtainable,  so  that  hundreds  of  derivatives 
of  fluorindine  are  now  within  reach,  the  colour  of  which 
varies  from  reddish- violet  to  bluish -violet,  and  from  blue 
to  greenish-blue.  The  characteristic  property  of  all  these 
dyes  is  the  strong  brick-red  fluorescence  of  the  solutions 
of  their  bases,  whilst  their  salts  exhibit  a  maroon  or  blood- 
red  fluorescence.  The  oxazines  are  weaker  bases  than  the 
azines,  and  consequently  compounds  of  the  type  oftriphen- 
dioxazine  possess  less  affinity  for  the  fibre  than  the  fluor- 
indines proper.  The  mixed  azine-oxazines  occupy  a  medium 
position  in  this  respect. — C.  O.  W. 


Constitution  of  the  Colour  Base*  of  the  Triphenylmethane 
Series.     H.Weil.     Ber.  28,  205. 

Tiik  generally  accepted  formula  of  the  rosaniline  bases, 
according  to  which  the  latter  possess  the  constitution  of  ;i 
carbinol,  docs  not  well  coincide  with  the  fact  that  such 
carbinols   are  very  strong   b  inning   Stable  salts  with 

1  mol.  of  an  inorganic  acid,  whilst  the  Ieuco-bases  require 
in  some  cases  as  many  as  3  mols.  of  an  acid  for  solution. 
This  theoretical  difficulty  is  removed  on  accepting  for  these 
dyes  a  formula  of  the  type— 


0 


/ 


II 


(NH.. •'  .h,;/;. C.H,. MI, 

In  accordance  with  this    formula  it  was  found  that: — (I) 
one  of    the.    amido  groups  of    the    rosaniline    ezhib 
different  behaviour  than  the  two  others ;  (2)  that  tits  oxygen 

behave-  differently  than  either  the  Oxygen  of  a  carbinol  or 
of  an  ammonium  hydroxide  group  \  <■',)  that  in  methylated 
bases  one  methyl  group  behave-  as  in  tetrarnethyl 
ammonium  hydroxide. — C.  0.  \V. 


A   Constituent  of   Persian    Berries.    A.  G.   Perkin  and 
.1.  Qeldard.    Proc.  Chem.  Soc.  L69S  [151],  75—76. 

Persian  berries,  as  is  well  known,  contain  a  glucoside 
xanthorhamnin  (o-rhamnegin)  decomposable  by  acids  into 
isoduloite  and  a  colouring  matter  rhamnetin.  With  hydriodic 

acid  rhamnetin  yields  methyl  iodide  and  quercetin,  the 
colouring  matter  of  quercitron  bark  (Herzig,  Monatsh.  9, 
548 — 56 1).  It  is  consequently  a  quercetin  monomethyl- 
ether  Cir,II|j()7.  According  to  earlier  workers  there  is  also 
present  a  second  glucoside  which  gives  a  colouring  matter 
more  soluble  in  alcohol  than  rhamnetin,  and  therefore 
called  /8-rhamnetin.  Herzig  (this  Journal,  1889,  770), 
when  studying  this  subject,  isolated  from  the  berries  a 
glucoside  which  he  regarded  as  a  loose  double  compound 
of  xanthorhamnin  and  a  glucoside  of  quercetin  (quercitrin  ?), 
for  by  decomposition  it  gave  a  mixture  of  rhamnetin  and 
quercetin.     Hence  fl-rhamnetin  appeared  to  be  quercetin. 

In  this  paper  it  is  shown  that  Persian  berries  contain  a 
third  substance  readily  isolated  from  the  mixed  colouring 
matters  by  extraction  with  toluene.  It  forms  long  yellow 
needles  somewhat  resembling  anthraquinone,  melting  at 
214° — 215°  (quercetin  and  rhamnetin  both  melt  above  280°), 
has  the  formula  C17H1407,  and  crystallises  from  acetic  acid 
with  2  mols.  of  acetic  acid  of  crystallisation.  The  triacetyl 
compound  C17Hu07(CoH:jO)3,  colourless  needles,  melts  at 
154°_155°,  the  tribenzoyl  compound  C17HH07(C7H50)3, 
colourless  needles,  melts  at  204° — 205°,  and  the  dibromo- 
compound  C17H1207Br2,  yellow  needles,  decomposes  at  250° 
before  melting.  By  the  action  of  hydriodic  acid  it  yields 
quercetin  and  2  mols.  of  methyl  iodide,  and  is  therefore  a 
quercetin  dimethyl  ether.  Rhamnazin,  as  the  authors  have 
termed  this  substance,  is  nearly  devoid  of  dyeing  properties. 
Quercetin  beiDg  a  colouring  matter,  contains  at  least  two 
bydroxyls  in  the  ortho  position  to  one  another,  and  in 
rhamnazin  therefore  one  or  two  of  these  bydroxyls  must  be 
replaced  by  a  methoxy  group,  causing  this  loss  of  colouring 
power. 

It  is  known  that  an  aqueous  extract  of  Persian  berries 
ferments  at  30" — 10°,  depositing  a  yellow  powder,  the 
supernatant  liquid  being  of  an  orange-brown  colour.  This 
powder  is  here  shown  to  be  a  mixture  of  rhamnetin  and 
rhamnazin  with  but  a  trace  of  quercetin.  The  supernatant 
liquid  when  boiled  with  acids  gives  a  considerable  quantity 
of  quercetin  only.  It  appears  therefore  that  the  ferment 
contained  in  the  berries  (Ward  and  Dunlop,  Annals  of 
Botany,  1889),  while  readily  decomposing  xanthorhamnin 
and  the  glucoside  of  rhamnazin  at  this  temperature,  exerts 
but  little  influence  upon  the  glucoside  of  quercetin  also 
present. 

The  colouring  matters  of  Persian  berries  are  rhamnazin 
(quercetin  dimethyl  ether),  rhamnetin  (quercetin  mono- 
methyl  ether),  and  quercetin,  CliHi0O7,  itself. 
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Improvements  in  and  connected  with  the  Manufacture  of 
Colouring  Matters.  J.  Barnch  and  A.  Goldsobel, 
Charlotteuburg,  Germany.  Eng.  Pat.  7122,  April  14, 
1894. 

liv  heating  a  dibasic  fatty  acid  with  a  phenol,  naphthol, 
tannic  acid,  hydroxybenzoic  acid,  phenol  sulphonic  or 
naphthol  sulphonic  acid  to  ll.V — 200°  C,  a  product  is 
obtained  which,    after    neutralisation,   can    be   employed  for 

dyeing  and  printing  fibres.     A  colouring  matter  having  the 

e  properties  as  natural  oatechin  is  produced  by  heating 

iher2  kilos,   of  pbloroglucin,  1  kilo,  of  protocatechuic 

acid,  and  2 — 5  kilos,  of  oxalic  acid.     According  to  the  claim, 

the    colouring    matter   can    be   extracted  by  alcohol,  and  is 

subsequently  trashed  with  ether,     It  is  stated  that  by  tho 

employment  of  other1  hydroxy  derivath  es,  d\  est  u  lis  identical 
with  the  natural  dyestulfs,  such  as  hamatein,  biazilin, 
quercetin  and  luxin  can  bo  obtained. — T.  A.  L. 
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/iii/iriii,  mi  nis  in  /In  Manufacture  of  Colouring  Maitert 
related  to  the  Indulinea  and  Eurhodinea.  J.  IT.  Johnson, 
London  From"Th<  Badisohe  Inilin  and  Soda  Fabrik," 
Ludwigshafen,  Germany.  Eng.  Pat  10,854,  .lime  4, 
[894. 
Tins  is  an  extension  of  Eng.  Pats.  10,138  and  10,1884 
of  1892  (this  Journal,  L893,  598  and  594).  In  these 
gpeoificatiom  the  production  of  h  -  metbylhomoeurhodine 
is  deseribed.  It  i-  obtained  by  heating  together  a-naphthylr 
amine  and  the  azo  compound  prodnoed  by  the  interaction 
of  diazotised  sulphanilic  arid  and  methyl  -  p  -  toluidine. 
One  of  the  improvements  consists  in  substituting  the 
corresponding  weight  of  methyl-  or  ethyl.-a -naphthyl- 
amine  for  the  a  -  naphthylamine,  in  order  to  obtain  a 
ourhodine  alkylated  in  both  the  a-  and  0  -  positions. 
Furthermore,  if  a  dialkylated  a/.o  compound  (for  instance, 
from  sulphanilic  acid  and  dimuthyl-p-toluidinc)  be  used 
in  the  melt,  it  is  found  that  one  alky]  group  is  split  off, 
so  that  the  crude  product  of  the  alkylation  of  p-toluidine 
can  be  employed,  no  separation  of  the  alleviation  products 
beiug  required.  About  10  kilos,  of  the  dyestuff  obtained 
by  combining  diazotised  sulphanilic  acid  and  the  methyl- 
atiou  product  of  p-toluidine,  are  heated  witb  50  kilos,  of 
phenol  to  95°  C.  on  the  water-bath,  and  9  kilos,  of  methyl- 
a-naphthylamiue  hydrochloride  are  then  added.  The 
temperature  rises  above  100°  C,  and  after  it  has  sunk 
below  this  temperature  the  reaction  is  complete.  The  melt 
is  stirred  into  cold  dilute  caustic  soda,  filtered,  and  washed 
until  the  filtrate  is  only  slightly  alkaline.  The  precipitate 
is  then  extracted  by  boiling  with  dilute  hydrochloric  acid 
(5  per  cent.  HC1),  and  after  filtering,  the  dyestuff  is  pre- 
cipitated from  the  cold  solution  by  adding  one  fourth  the 
volume  of  30  per  cent,  hydrochloric  acid.  The  dyestuff 
can  be  purified  by  dissolving  in  50  times  its  weight  of  water, 
saturating  in  the  cold  with  ammonia,  stirring  for  an  hour,  ' 
and  filtering,  when  the  colouring  matter,  after  precipitation 
with  hydrochloric  acid,  is  filter-pressed  and  dried.  A 
further  extension  is  that  relating  to  the  manufacture  of 
/3-methyl-eurhodine  referred  to  in  Eng.  Pat.  17,572  of  1893 
(this  Journal,  1894,  878).  According  to  the  process 
there  described,  this  compound  is  obtained  by  reacting 
with  /8-hydroxy-naphthoquiuone  imide  on  methyl-o-tolylene 
diamine.  The  patentees  have  now  discovered  that  the 
latter  product  may  be  replaced  by  other  alkyl  derivatives  of 
o-phenylene  or  o-tolylene  diamine,  giving  the  corresponding 
^-alkylated  eurhodine.  The  two  substances  are  heated 
together  in  acetic  acid  on  the  water-bath  and  the  melt  is 
extracted  by  boiling  with  very  dilute  hydrochloric  acid,  the 
base  being  precipitated  by  caustic  soda.  This  is  then 
redissolved  in  hydrochloric  acid  and  precipitated  with 
salt.— T.  A.  L. 


The  Production  of  Phcnylamido-o.vynaphtlialine  Sulpho 
Acid  and  of  Colouring  Matters  deriving  therefrom. 
S.  Pitt,  Sutton,  Surrey.  From  L.  Cassella  and  Co., 
Frankfort-on-the  Maine,  Germany.  Eng.  Pat.  11,157, 
June  8,  1894. 

It  has  been  found  that  under  certain  conditions,  amido- 
naphthol  sulphonic  acids  can  he  phenylated  without  the 
hydroxyl  or  the  sulphonic  acid  group  taking  part  in  the 
reaction.  This  reaction  proceeds  most  easily  with  those 
acids  in  which  the  hydroxyl  is  in  the  a-position,  as,  for 
example,  in  the  case  of  7-amidonaphthol  sulphonic  acid. 
When  this  acid  is  heated  with  aniline  and  aniline  hydro- 
chloride, it  yields  phenylamidonaphthol  sulphonic  acid 
having  the  constitution — 

2.1'.3,.C10H5.NIICt,H,.OH.SO3H. 

The  following  proportions  are  employed  : — 25  kilos,  of 
the  acid,  25  kilos,  of  aniline  hydrochloride,  and  100  kilos,  of 
aniline  are  gradually  heated  to  160°  C.  and  kept  at  this 
temperature  for  4  to  5  hours  until  a  sample  after  pre- 
cipitation with  dilute  acid,  gives  no  colour  with  nitrite  and 
R  salt.  The  melt  is  then  run  into  500  litres  of  water  and 
120  kilos,  of  hydrochloric  acid  of  21°  B.  The  phenyl- 
amidohydroxynaphthalene  sulphonic  acid  which  separates, 
is  filtered  off  aDd  washed  with  water.  The  acid  so 
obtained   forms    colourless   needles,  is   almost    pure,  and 


sparingly  soluble  in  water.  When  suspended  in  very 
dilute  acid  and  treated  with  nitrite,  it  yields  hydroxy- 
aaphtbylphenylnitrosamine  sulphonic  acid,  which  is  easily 
soluble  in  water.  The  acid  combines  with  diazo  and 
tetrazo  compounds  to  form  dye-stuffs,  which  in  general  arc- 
more    Sparingly    soluble    and    darker    in    shade    than    those 

from  the  corresponding  non-phenylated  acid.  The  most 
valuable  are  the  mixed  disazo  dyestnffa  obtained  by 
combining  eqnimolecular  proportions  of  a  tetrazo  com- 
poui  d,  the  acid  and  an  amine  or  a  phenol.  All  these 
dyestufis  are  said  to  be  Characterised  by  their  fastness  to 
light  and  by  their  behaviour  to  nitrous  acid.  By  the  action 
Ot  nitrous  acid  on  the  azo  derivative-  of  phenylamido- 
naphthol, they  are  converted  into  nitrosamine  dyentnffs, 
which  are  very  Sparingly  soluble,  and  if  this  reaction  be 
carried  out  on  the  fibre  by  passing  the  dyed  material 
through  an  acidulated  nitrite  bath,  the  colouring  matter  is 
completely  fixed.  Hence  the  dye-tuffs  of  this  class  only 
require  to  he  passed  through  a  nitrous  acid  bath  for  their 
oomplete  fixation,  and  do  not,  as  in  the  case  of  those  from 
the  non-phenylatul  amidonaphthol  sulphonic  acid  require 
subsequent  development.  The  colouring  matters  dye  un- 
mordanted  cotton  a  blackish-blae.  As  first  components 
may  be  employed,  p-diamines,  such  as  dianisidine,  benzi- 
dine, tolidine,  ethoxybenzidine,  p-phenylenediamine,  and 
as  second  components  7-amidonaphthol  sulphonic  acid, 
amidonaphthol  disulphonic  acid  II,  naphthionic  acid  or 
1 .4-naphthol  sulphonic  acid  may  be  used,  dark  shades  being 
obtained  in  all  cases. — T.  A.  L. 


Production  of  Red  Dy<-  from  Para-nitro-aniline.  O. 
Imray,  London.  From  "  The  Farbwerke  vormals  Meister, 
Lucius,  and  Pruning,"  Hoechst-on-the-Maine,  Germany. 
Eng.  Pat.  11,569,  June  14,  1894. 

Tiik  colouring  matter  produced  from  p-nitraniline  and 
/3-naphthol  is  not  suitable  for  cotton-dyeing  unless  the  fibre 
impregnated  with  the  sodium  /3-naphtholate  be  also  treated 
with  Turkey-red  oil.  Although  a  good  red  is  obtainable 
by  this  method,  it  is  difficult  to  obtain  a  good  discharge, 
and  with  this  object  in  view,  the  patentees  have  discovered 
that  by  substituting  other  organic  substances,  such  as  gum 
trasacanth,  gelatin,  starch,  meal,  or  gum,  for  the  sodium 
riciuoleate,  brilliant  bluish-red  shades  can  be  obtained,  on 
which  perfectly  white  reserves  can  be  produced.  The 
cotton  is  prepared  with  a  solution  containing  4^  kilos,  of 
/3-naphthol,  4^  kilos,  of  caustic  soda  (4():  Bw),  70  litres  of 
hot  water,  and  35  litres  of  gelatin  solution  containing 
60  grins,  of  gelatin  per  litre.  After  padding  and  drying, 
the  material,  in  order  to  obtain  a  white  reserve,  is  printed 
with  tin  chloride,  or  sodium  or  potassium  sulphite,  before 
being  developed  by  the  diazotised  p-nitraniline  solution. 

— T.  A.  L. 


Process  for  Production  of  Black  Azo  Dyes  on  thi 
Fibre.  O.  Imray,  London.  From  "  The  Farbwerke 
vormals  Meister,  Lucius,  and  Briiuing,"  Hoechst-ou-the- 
Maine,  Germany.     Eng.  Pat.  11,641,  June  15,  1894. 

Tin:  shades  are  produced  by  padding  the  cotton  fibre  with 
sodium  /8-naphtholate  and  developing  in  a  diazo  bath 
containing  a  mixture  of  two  diazotised  amines,  either  of 
which  gives  a  dark  shade  with  j8-naphthol,  but  comple- 
mentary in  tint.  Such  combinations  are,  on  the  one  hand, 
dianisidine  or  diphenetidine,  which  give  dark  violets  ;  and 
on  the  other,  w-nitraniline,  benzidine,  or  tolidine,  which 
produce  yellowish-orange  and  dark  brown.  The  necessary 
primary  colours,  blue,  red,  and  yellow,  being  contained  in 
these  dyestuff s,  the  resulting  shade  is  a  black.  The  two 
following  solutions  are  prepared: — (1.)  1,360  grins,  of 
dianisidine  sulphate,  2  litres  of  ice-water,  and  400  grms. 
of  hydrochloric  acid  (21'  B.),  are  diazotised  with  1  kilo, 
of  nitrite  solution  (290  grms.  per  litre),  aud  1  litre  of  ice- 
water  is  added,  the  whole  finally  being  made  up  to  7i  litres. 
(2.)  280  grms.  of  m-nitraniline,  600  c.c.  of  hydrochloric 
acid,  and  2  litres  of  hot  water,  cooled  subsequently  with 
2*5  kilos,  of  ice,  are  diazotised  with  500  c.c.  of  the  nitrite 
solution  used  above,  and  the  whole  is  diluted  to  1\  litres. 
The  black  printing  solution  is  made  up  by  mixing  900  c.c. 
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of  (1),  600  c.c.  of  (2),  L"5  kilos,  of  thickening,  and 
150  grins,  of  sodium  acetate,  and  if  necessary  a  resist  can 
be  printed  simultaneously,  giving  very  clear  whites. 

—  1 .  -V.  ij. 


The    Manufacture   or   Production   of   Colouring    Matters. 

11.    E.   Newton,    London.     From    "The    Farbenfabrikeu 

vormals  F.  Haver  and  Co.,"  Elberfeld,   Germany.     Eng. 

Pat  11,717,  June  16,  1894. 

By    the   action    of    diazotised    aromatic     amines     on    the 

symmetrical  or  mixed  dialkylated  m-naphthylene  diamines, 

azo  colouring  matters  of  the  following  general   formula  are 

obtained  : — 

(1:3:4),  C10HB(NHE)(NHE^(N:N.B'0; 

where  It  represents  any  radicle  of  the  fatty  or  aromatic 
series,  such  as  methyl,  ethyl,  phenyl,  tolyl,  or  the  like ;  It', 
an  aromatic  radicle,  such  as  phenyl  or  tolyl ;  and  R",  an 
aromatic  radicle,  as  for  instance,  phenyl,  tolyl,  or  naphthyl, 
or  any  substituted  aromatic  radicle.  These  azo  compounds, 
when  heated  with  mineral  acids,  yield  azine  dyestuffs,  the 
group  :N.R"  being  split  off  as  R".NH;,  the  resulting  com- 
pound being  a  eurhodine  ( Witt,  Ber.  20,  573  and  579 ;  this 
Journal,  1887,  505).  In  the  case  of  the  azo  derivatives  of 
1 .3.  l'-diphenylnaphthylene  diamine  sulphonic  acid,  a- 
phenyleurhodine  sulphonic  acid  is  obtained,  but  it  is  to 
be  observed  that  under  certain  conditions,  sulphonation 
takes  place  during  the  formation  of  the  azine  if  sulphuric 
acid  be  employed  as  the  condensing  agent.  The  process 
is  carried  out  as  follows  : — 5  kilos,  of  the  azo  compound 
obtained  by  the  action  of  diazobeuzene  sulphonic  acid  on 
1 .3.1'-di-p-tolymaphthyleue  diamine  sulphonic  acid  are 
dissolved  in  20  kilos,  of  sulphuric  acid  (66^  B.)  and  heated 
at  80" — 90"  C.  until  the  melt  turns  a  pure  green  colour. 
After  cooling,  the  whole  is  poured  into  ice-water,  and  a 
sulphonic  acid  is  precipitated  which  is  a  derivative  of  p- 
tolylhomo-eurhodine,  having  the  formula — 

,XH 


C11JH.-)(NC6H,CH3) 


N 


\ 
/ 


C6H3(CH,) 


(X.CcH,CH:i:XII:X  =  l:3:4)  and  (XH:CH:t:X  =  l :4:6). 

After  filtering  off,  the  acid  is  converted  into  the  sodium 
salt,  which  dyes  unmordanted  wool  red  from  an  acid  bath. 
A  further  series  of  dyestuffs  can  be  obtained  by  alkylating 
these  colouring  matters.  The  ethyl  alkylated  dyestus 
gives  bluish-red  shades  on  wool  from  an  acid  bath,  fast  to 
acid3,  alkalis,  and  light.  The  first  part  of  the  process 
described  under  the  present  patent  refers  to  the  production 
of  azine  dyestuffs  from  derivatives  of  the  dialkylated 
1  .3-naphthylene  diamines  described  in  Eng.  Pats.  8898, 
10,780,  and  19,623  of  1893  (.this  Journal,  1894,  51 1,  801, 
and  942),  but  the  alkylation  of  a-methylhomo-eurhodine, 
phenyleurhodine,  phenylhomo-eurhodine,  and  sulphophen\  1- 
curhodine  claimed  in  Eng.  Pats.  10,138a,  rs,  and  c  of  1892 
(this  Journal,  1893,  594),  is  disclaimed  in  the  present 
specification. — T.  A.  L. 

Impn,  in    and  connected   with    Yellou-    Colouring 

Matter,.     I.  Levinstein  and  Co.,  Lim.,  and  I.  Levinstein, 
Manchester.     Eng.  Pat  12,1 15,  June  28,  189*. 

Tiik-i.  colouring  matters,  which  are  proposed  as  inbstitutet 
for  fustic,  Persian  berries,  and  the  like,  are  obtained  by 
combining  in  eqaimolecniar  proportions,  diazotised  0>naph- 
thylamine  -  y  -  disulphonic  acid  with  hydroxy  -  carboxylic 

acids,  such    as  salicylic  or  m-cresotic  acid.     The  colouring 

r  obtained  is    easily   soluble    in  water  and  is  faster  to 

light  and  milling   than  the   colouring  matters   obtained   from 

the  dmbosoI phonic  acid.     The  following  working   propor- 

d: — :;ii   kilos,  of  the  monopntneainm  -alt  of 

fl-naphthylamine-7-disnlphooic    acid    after    diazoti-ation,   is 

run   into   a  solution    containing    1  15   kilos,   of   saliryl, 

and    Hi    kilo*,    of  -oda,   with     eonstant     agitation. 

After  stirring  about  three  hoots,  the  temperature  is  raised  to 

,  and  after  another  three   hours  the  solution  is    boiled 
up  and    the    colouring   m  lit.  r    precipitated   with    salt,  filter- 
and  dried — T.  A.  L. 


The  Manufacture  or  Production  of  Colouring  Matters. 
II.  ]•'.  Newton,  London.  From  "The  Farbenfabriken 
vormals  V .  Payer  and  Co.,"  Elberfeld,  Germany.  Bug. 
Pat.  13,742,  June  30,  1894. 

Tins  is  an  extension  of  Eng.  Pat.  14,345  of  1893  (this 
Journal,  1894,  723),  in  which  was  described  the  preparation 
of  anthracene  dyestuffs  by  the  action  of  concentrated  or 
fuming  sulphuric  acid  on  di-o  nitro-anthraquinone  in  pre- 
sence of  boric  acid.  The  patentees  have  now  discos  ered  that 
a  new  series  of  colouring  matters  can  be  obtained  by  the 
addition  of  an  amine  of  the  benzene  series  to  the  melt.  A 
mixture  containing  10  kilos,  of  di-o-nitro-anthraquinone, 
200  kilos,  of  sulphuric  acid  (66°  B.),  and  5  kilos,  of 
crystallised  boric  acid,  has  added  to  it  2*5  kilos,  of  aniline. 
After  heating  for  about  \\  hours  to  180°— 200°  C,  with 
constant  agitation,  the  mass  is  cooled,  stirred  into  water, 
and  the  whole  boiled  up,  when  the  colouring  matter 
separates  as  a  dark  violet  precipitate.  The  essential  feature 
in  the  process  is  the  addition  of  boric  acid  to  the  melt,  and  a 
table  is  given  showing  the  differences  between  the  products 
obtained  when  this  is  omitted.  The  colouring  matter 
obtained  as  above,  dyes  chromed  wool  an  intense  greenish- 
blue.—  T.  A.  L. 


Manufacture  of  Nitrosamines.  J.  Y.  Johnson,  London. 
From  the  Badische  Anilin  und  Soda  Fabrik,  Lndwigs- 
hafeu,  Germany.     Eng.  Pat.  13,577,  July  13,  1894. 

Tiik  nitroso  compounds  of  the  acid  anilides,  or  corresponding 
derivatives  of  primary  aromatic  amido  compounds,  yield 
nitrosamines  when  heated  with  a  70  per  cent,  caustic  potash 
solution  to  120° — 130°.  If  the  heating  be  gradual,  the 
potassium  salts  of  diazo  compounds  are  formed  as  inter- 
mediate products  (this  Journal,  1S95,  147,  and  1894,  1189). 

—J.  W. 


Manufacture  of  New  Blue  Gallocyanine  Colouring 
Matters.  J.  Bieren  and  La  Societe  L.  Durand  Huguenin 
and  Co.,  Basle,  Switzerland.  Eng.  Pat.  3854,  February 
22,  1895. 

The  gallocyanine  obtained  by  reacting  with  diethylamido- 
azobenzene  hydrochloride  or  nitrosodiethylaniline  hydro- 
chloride upon  gallamic  acid,  can  be  converted,  by  the  action 
of  aniline,  toluidine,  or  the  like,  into  a  new  colouring  matter 
which  on  sulphonation  yields  soluble  sodium  salts  dyeing 
blue  shades  on  unmordaDted  wool  or  silk  and  also  on 
chromium  mordants.  The  sodium  salt  is  obtained  in  the 
usual  manner,  and  dyes  unmordanted  wool  and  silk  blue  in 
an  acid  bath  and  gives  greenish-blue  shades  on  chromium 
mordants.  If  fuming  sulphuric  acid  be  employed,  soluble 
sulphonic  acids  are  obtained,  the  sodium  salts  of  which  are 
precipitated  by  salt  from  their  aqueous  solutions.  The 
sodium  silt<  dissolve  in  concentrated  sulphuric  acid  and  in 
hydrochloric  acid  to  a  red  solution,  which  turns  yellow  and 
finally  blue  on  the  addition  of  water.  The  shades  of  the 
new  colouring  matter  can  also  be  varied  by  altering  the 
conditions  under  which  the  condensation  is  carried  out. 
For  instance,  a  redder  shade  is  obtained  by  using  the 
gallocyanine  base  Instead  of  the  hydrochloride  as  above, 
and  using  aniline  and  aniline  hydrochloride  in  the  con- 
densation.     On  the  other  hand,  greener  shades  are  produced 

by  employing  a  higher  temperature  in  the  reaction.    The 
specification   contains    a    table    showing   the   difference   in 
h>  haviour  of  the   original   and  condensation   products   to 
IS  reagents  (rf.  this  Journal,  1898,  137). — T.  A.  L. 


Manufacture  of  Colouring  Matters  of  the  Group  of  the 
Phthaletnee.  II.  Imray,  London.  Prom  Basle  Chemical 
Works,  Bindschedler,    Basle,    Switzerland.      Kng.    Pat. 

4985,  Much  H,  1895. 

\i.w  intermediate  condensation  products  are  obtained  by 
beating  together,  or  in  a  suitable  solvent,  equimolecular 
proportions  of  a  dialkvlated  m-amidophenol  and  "  anhydrous 
phthaiie    acid."    These    products    are    soluble    jn    dilute 

alkaline   carbonates,  from    which   they   are  precipitated  by 
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acetic  acid  in  tin-  form  of  a  colourless  powder,  Tbeg  com- 
bine with  diazo  compounds  and  •■an  be  alkj lated  by  heating 
their  alcoholic  solution*  in  pretence  of  hydrochloric  mid. 
Thej  can  be  farther  condensed  with  a  mono-  or  dialkylated 
m-amidophenol,  and  these  products  can  also  be  alkylated, 
(inc  method  given  is  as  follows: — Equal  weights  of  the 
above  mentioned  substances  are  heated  to  l11"  ('.  until  the 
melt  cean  ■  to  thicken.  Hie  product  is  powdered,  dissolved 
in  alcohol,  filtered,  and  diluted  with  water.  On  cooling,  the 
intermediate  product  separates  in  crystals,  winch  can  be 
purified  bj  recrystallisation  from  dilute  alcohol.  The  dye- 
stuff  dissolves  in  concentrated  sulphuric  acid  with  a  yellow 
colour,  and  its  dilute  alcoholic  solutions  have  a  greenish- 
yellow  fluorescence.  It  dyes  red  shades  on  wool,  silk, 
and  tannin-mordanted  cotton.  The  alkyl  ethers  give  bluer 
shades. —  T.  A.  L. 


Y.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENTS. 

An  Improvement  in  the  Sizing,  Dressing,  and  Finishing 
of  Textile  Products,  and  Material  for  that  Purpose. 
E.  B.  Manby,  Manchester.  Eng.  Pat.  943,  January  1G, 
1894. 

The  size  consists  of  a  solution  of  any  form  of  cellulose, 
preferably  cotton  or  other  white  fihre,  in  zinc  chloride  solu- 
tion. This  is  applied  in  the  same  way  as  other  dressing 
materials,  and  the  /inc  chloride  then  washed  out,  leaving 
the  cellulose  precipitated  on  the  textile  material. — E,  15.  15. 


An  Improved  Process  for  Treating  Vegetable  Substances, 
suitable  for  the  Manufacture  of  Woven  Fabrics,  by 
Converting  them  into  Soft  and  Silky  Fibres  adapted  for 
Spinning  and  Dyeing.  E.  Cadoret  aud  A.  Jost,  Crefeld. 
Germany.     Eng.  Pat.  889:!,  May  4,  1894. 

This  invention  has  for  its  object  the  conversion  into  fibres 
suitable  for  textile  manufactures,  of  substances  which  up  to 
the  present  time  have  been  but  to  a  small  extent  or  not  at 
all  used,  6uch  as  urticex,  thistles,  and  the  like.  The  process 
depends  upon  methods  of  chemical  treatment  having  for 
their  objects  the  disintegration  of  the  resinous,  gummy,  and 
other  substances,  in  order  to  separate  the  fibres.  The 
material  is  first  placed  in  an  air-tight  vessel  and  there 
treated  with  a  mixture  of  liquid  ammonia,  sour  beer,  urine, 
and  slightly  phosphated  water,  this  mixture  producing 
fermentation  under  the  influence  of  air,  which  is  admitted 
into  the  vessel.  By  this  process  the  fibres  are  disintegrated. 
The  material  is  subsequently  treated  with  a  weak  solution 
of  ammoniacal  soda,  and  bleached  with  a  solution  of  a 
"  double  hypochlorite  of  zinc  and  magnesium,"  produced 
by  the  admixture  of  solutions  of  magnesium  sulphate  and 
zinc  sulphate  with  chloride  of  lime.  The  very  unstable 
hypochlorite  gives  up  its  chlorine  and  bleaches  quickly, 
without  leaving  behind  in  the  fibre  any  traces  of  lime.  Then 
the  material  is  washed  in  pure  and  acidulated  water,  and 
treated  with  a  suitable  dechloriuating  agent,  such  as  hypo- 
sulphite of  soda  (sodium  thiosulphate),  ammonia,  &c. 
Finally,  the  material  is  blued,  to  give  more  lustre  to  the 
fibres.— H.  S. 


Improved  Process  for  Removing  Pitch,  Tar,  and  other 
Coloured  Impurities  from  Finished  or  Partially  Finished 
Fabrics.  K.  Herold,  E.  Balatsch,  and  A.  Bayer,  Briinn, 
Austria.     Eng.  Pat.  941,  January  IS,  1895. 

The  patentee  chemically  cleans  finished  or  partially  finished 
woollen  or  hair  fabrics  by  employing  heavy  or  light  tar  oils 
in  emulsion  with  the  usual  fluids  used  in  felting  and  finishing 
woollen  or  hair  fabrics,  as  means  for  freeing  them  from 
pitch,  tar,  or  other  impurities. — H.  S. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Theory  of  Mordant  Duesluffs.     A.  Bernthscn.     Chem. 

Zeit.  i9,  38. 
DiSOl  B81KG  Kostauecki's  theory  as  to  how  far  the  group — 

/°     ™ 

\0H(2) 

confers  the  character  of  a  mordant  dyestuff  on  a  colouring 
matter,  the  author  concludes  that  in  several  dyestuffs  he  has 
examined,  there  are  actually  two  hydroxy]  groups  in  the 
ortho  position,  more  especially  in  certain  new  mordant 
colouring  matters  belonging  partly  to  the  diphenylnaphthyl- 
methane  series  and  partly  to  the  methylene  blue  series 
derived  from  1 .2-dihydroxynaphthalene  and  its  sulphonic 
acids.  In  support  of  this  view,  there  exist  higher  oxidation 
products  of  these  colouring  matters  which  have  a  super- 
oxide or  quinone  character,  and  apparently  contain  a 
^-naphthoquinone  residue,  whilst  the  original  colouring 
matters  are  the  corresponding  naphthohydroquinones.  This 
is  more  especially  the  case  in  those  colouring  matters  derived 
from  tetra  -  alkyldiamidodiphenylcarbinol  and  the  1. 2-di- 
hydroxynaphthalene and  its  sulphonic  acids. — T.  A.  L. 


Silk  Gilding  and  Silk  Dyeing.     II.  Silbermann.     Chem. 
Zeit.  1895,  19,  832—833  and  857—858. 

Gilding  of  Silk. — The  method  of  Goniu,  by  which  the  fibre 
was  impregnated  with  gold  chloride,  the  latter  reduced  by 
hydrogen,  and  finally  polished  by  means  of  a  smooth  surface, 
was  much  too  expensive,  and  was  no  other  than  the  mere 
superficial  coating  of  the  fibre  wTith  gold.  By  means  of 
electrolysis  actual  silk  gilding  is  now  possible.  The  silk  is 
made  to  conduct  by  soaking  in  silver  nitrate  solution,  and  a 
conducting  surface  is  produced  by  treatment  with  phos- 
phoretted  hydrogen  with  the  vapours  of  a  solution  of 
phosphorus  in  carbon  bisulphide,  or  by  reduction  with 
sodium  bisulphite  solution,  grape  sugar  and  dilute  alkali, 
&c.  Instead  of  silver  nitrate,  lead  or  copper  acetate  may 
be  used,  and  by  treatment  with  sulphuretted  hydrogen  or 
by  dipping  into  an  alkaline  solution  of  thiourea  the  fabric 
may  be  coated  with  a  conducting  surface  of  metallic 
sulphide  and  electro-plated  in  the  usual  way. 

The  silk  thus  prepared  retains  its  flexibility  and  feel,  and 
the  method  is  especially  applicable  to  laces,  muslins, 
tulles,  &c. 

The  Dry  Dyeing  of  Sdk  consists  in  dyeing  the  fabric  in 
a  cold  solution  of  the  fatty  lake  of  the  colouring  matter. 
The  fat  deposited  gives  the  fibre  a  peculiar  pleasant  lustre, 
aud  the  fabric  is  not  injured  by  high  temperatures.  The 
nature  of  the  solvent  oil,  or  fatty  acid  lake  may  of  course  be 
varied.  Such  baths  possess  little  absorptive  power,  and  the 
absence  of  crystalloids  (water,  salts,  etc.)  prevents  the 
diffusion  of  the  colour,  and  hence  the  lake  is  deposited  only 
superficially  or  mechanically  in  the  pores  of  the  fibre,  and  a 
fast  colour  cannot  be  obtained. 

According  to  Bo  ussier  and  Boissel  the  aniline  colour  is 
dissolved  in  concentrated  soap  solution,  and  the  lake 
precipitated  by  the  addition  of  acid.  After  drying,  the 
precipitate  is  dissolved  in  benzene,  ether,  carbon  bisul- 
phide, &c. 

According  to  Holliday  (Eng.  Pat.  2668,  1S83),  the 
colouring  matter  is  dissolved  in  olive  oil,  or  in  a  fatty  acid, 
best  oleic,  or  in  a  mixture  of  the  two,  and  diluted  with 
beDzene,  &c.  After  dyeing  in  this  bath,  the  fabric  is  exposed 
to  air,  steamed,  aud  finally  the  excess  of  fat  removed  by 
benzene,  &c. 

Easter  colours  are  obtained  by  the  use  of  resins.  Resin  is 
boiled  with  alkali  to  complete  saponification  and  mixed  with 
the  aniline  colour ;  the  resin  lake  is  separated  by  the  addition 
of  alum,  and  after  drying  is  dissolved  in  benzene. 

Petitdidier  dissolves  the  colour  in  alcohol  and  mixes  it 
with  a  solution  of  gum  or  wax  in  benzene.  As  before,  the 
excess  of  wax  is  removed  after  dyeing,  by  washing  with 
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benzene.  The  colour  may  also  be  dissolved  in  benzene,  and 
gams  or  stearin  added.  Many  colours  soluble  in  alcohol 
may  he  mixed  in  such  solution  with  benzene,  and  the 
emulsion  used  direct. 

For  all  these  methods  the  silk  fibre  musl  be  carefully 
purified  in  the  "  dry  way,"  and  it  is  advisable  to  add  to  the 
last  bath  5 — 10  grins,  of  oil  or  olein  per  litre.  The  colour 
is  moreover  often  improved  by  the  addition  of  2 — 5  grms. 
of  oil  per  litre  to  the  dye-bath.  Since  .he  dye-baths  are 
not  exhausted  they  may  be  worked  continuously. 

Dry  dyeing  is  especially  applicable  to  thin  and  fine  silk 
fabrics,  such  as  gauzes,  tulles,  &c.,  which  often  contain 
ungurumed  silk,  and  cannot  for  various  reasons  be  dyed  in 
aqueous  baths. — H.  I. 

PATENTS. 

Improvements  in  the  Process  of  and  Apparatus  for  Bleaching 

and  Treating  Fibrous  Materials  and  Fabrics.  E.  Cadoret 
and  A.  Jost,  Crefeld,  Germany.  Eng.  Pat.  8538,  April  30, 
1894. 

Tins  invention  consists  in  employing  first  a  vacuum  and 
afterwards  compression  in  order  to  impregnate  textile 
fabrics  with  liquids  or  gases  for  the  purposes  mentioned 
above. 

The  process  depends  upon  the  principle  that  a  liquid  or 
gas  injected  into  the  pores  of  any  substance  penetrates 
more  completely  into  such  substance  if  it  meets  no  elastic 
medium  in  its  course.  This  is  effected  by  exhausting  a 
vessel  and  afterwards  admitting  under  pressure  the  liquid 
or  gas  with  which  the  fabric  is  to  be  impregnated. — II.  S. 


Improvements  in  Apparatus  for  Djeing  Yarns  and 
Slubbings  or  Iiovings,  or  otherwise  treating  the  same  with 
Liquids.  J.  Pritchard,  Galashiels.  Eng.  Pat.  10,392, 
May  29,  1894. 

Ix  one  modification  of  this  invention,  the  dye-bath  consists 
r>i  a  semi-cylindrical  trough  having  in  its  axis  a  rotating 
-haft  on  which  are  fixed  two  or  more  radial  arms  carrying 
at  their  outer  parts  small  frames  for  the  yarn,  &c.  When 
moved  by  the  rotation  of  the  shaft,  the  frames  with  the 
hanks  are  carried  through  the  liquid.  As  each  frame  has 
two  or  more  bars,  the  hanks  nearer  the  main  shaft  have 
shorter  courses  through  the  liquid  than  those  further  out, 
and  to  prevent  inequality  in  dyeing  from  this  cause,  the 
small  frames  can  be  turned  half  round  at  intervals  to 
reverse  the  position  of  the  several  hanks. 

In  another  modification  the  vat  is  circular,  but  otherwise 
the  arrangement  is  very  similar  to  that  described. — B.  I'..  B. 


An  Improvement  in  Thickening  and  Fixing  Calico  Printers' 
Pigments,    Colours,    and    Mordants.      K.    B.    Manbv. 

Manchester.     Eng.  Pat.  10,466,  May  80,  1*91. 

The  ordinary  albumin  fixing  is  replaced   by   a  solution  of 

cellulose  in  chloride  of  zinc  solution.     The  chloride  of  zinc 

ibsequently  removed  by  washing  or  steaming. —  B.  B.  H. 


Improvements  in  the  Manufacture  if  Soluble  Metallic 
Phosphate  Compounds.  (J.  Baspe,  Berlin.  Eug.  Pat. 
13,199,  July  7,  1894. 

See  under  \X.,page  .Vj.">. 


Improvementt  in    Dyeing  or    Printing  iilirt.    Slack,  or 
Slmdi  t  approaching  thereto,  with  Aniline,  its  Homciogues 
Derivatives.     Vf.  J.  8.   Qrawitz,   Nogent-sui  Marne, 
l  rai.-  t.  Pat.  2614,  February  8,  1895. 

Bla<  kh  dyed  with  a  salt  of  aniline,  together  with  a  chlorate 
dicing  agent,  are  liable  to  fade.    Thii 
,m<-.  by  employing  a  soluble    sulphocyanide  and   a 

compound    of   vanadium    along    with    the    chlorate.         For 

pie,  the  dye-bath  it  thus  prepared  i     Aniline  salt,  1,295 
ammonium     snlpbocyanide,    570    gi  odium 

chlorate,    no    grms,      These    substances     are    d'u 

itely  and  mixed   lukewarm.      The   bath   is  diluted  to 

j:j  litre-,    and  when    cold    1    gnu.    vanadate    .,)    amnion, nm 


dissolved     in     100     grins,     water    is    added.     The    textile 
materials  impregnated  with  this  mixture  take  a  fio< 
on  ageing. —  It.  15.  B, 

An  Improved  Means  or  Method  of  Djeing  and  Bleaching 
Warp  upon  a  Warp  Beam.  G.  Keighhv,  Burnley. 
Eng.  Pat.  .')07.),  March  1 1,  1895. 

An  improvement  on  Eng.  l'at.  5186  of  1K9I  (this  Journal, 
1895,  303).  In  order  that  the  warps  may  be  evenly  dyed 
or  bleached  it  is  necessary  to  interpose  one  or  more  layers 
of  calico  or  other  permeable  material  between  the  perforated 
beam  and  the  warp.  Or,  if  the  liquor  enters  from  outside, 
the  permeable  material  is  wrapped  round  the  perforate. L 
tube.— R.  B.  B. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Thirty-first  Annual  Report  on  Alkali,  &•<-.  Works,  by  tin 
Chief  Inspector.  Proceedings  during  the  year  1894, 
presented  to  the  Local  Government  Board  and  to  th. 
Secretary  for  Scotland. 

During  the  year  1894  there  were  registered  in  England, 
Ireland,  and  Wales,  under  the  Alkali,  &c.  Works  Regulation 
Act,  1,056  works,  102  of  which  are  alkali  works  and  9.54 
are  works  which  come  under  the  schedules  of  other  works. 
These  numbers  show  an  increase  of  one  alkali  work  and  of 
nine  other  Avorks  since  1893.  The  number  of  processes 
under  inspection  is  1,.">20,  which  is  an  increase  of  25  upon 
that  of  1893.  There  are  also  126  works  registered  in 
Scotland,  which  makes  the  total  number  of  registered 
works  1,182.  Concerning  the  Scotch  works  a  separate 
report  is  presented  to  the  Secretary  for  Scotland. 

The  inspectors  have  paid  a  total  of  4,992  visits  to  works 
during  1894,  and  have  made  5,032  tests  of  escaping  gases 
A  table  is  given  showing  the  average  amount  of  acid  gases 
escaping  in  each  district,  together  with  the  average  acidity 
taken  over  the  whole  of  1894,  as  compared  with  the  years 
1893  and  1892.  From  this  it  is  seen  that  the  average 
amount  of  hydrochloric  acid  in  chimney  gases  duriuo-  189* 
was  0-089  grain  per  cubic  foot  of  gases,  which  is  less  than 
one-half  of  the  legal  limit,  viz.,  0-2  grain  per  cubic  foot ; 
that  the  amount  of  hydrochloric  acid  escaping,  expressed 
in  percentage  of  that  produced,  was  1-736,  which  is  only 
about  one-third  of  the  legal  limit  of  5  per  cent.  The 
average  escape  of  sulphuric  acid,  from  the  apparatus  of 
manufacture,  expressed  as  SO,,  was  1-266  grains  per  cubic 
foot ;  the  legal  limit  is  4  grains  per  cubic  foot. 

There  were  seven  prosecutions  during  the  year  under  the 
\rt  :  two  for  the  escape  of  noxious  gases,  three  for  non- 
registration of  works,  and  two  for  obstructions  of  the 
inspector  in  the  evenise  of  his  duty.  Concerning  this  the 
report  -ays  ■  "  It  is  much  to  be  regretted  that  in  These  two 
cases  there  should  have  been  introduced  a  spirit  so  much  at 
variance  with  the  open-handed  confidence  that  has  generally 
been  maintained  between  the  inspectors  and  the  manufac- 
turers." 

Alkali  Works. — From  the  following  table  it  will  be  seen 
that  the  total  consumption  of  salt  in  these  work-  has 
diminished  year  by  year,  but  that  nevertheless  the  amount 
decomposed  by  ammonia-soda  works  continues  to  increase 

Sai.i   decomposed  in   mi    Leblakc  vni)  Ammonia-Soda 

PbO<  BS8I  -    (l\<  l.i  DING    Si  on. and). 


— 

1894.                  1898. 

L892. 

Tons.              Tons.               Tons. 
184,298               167                    610,508 

861,8                  849,606              30l,s:<7 

1  .till 

798;                  817,171 
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All  dcpartmenti  of  manufacture  suffered  greatlj  during 
the  coal  strike  oi  1893;  expensive  fuel  and  a  diminished 
demand  for  soda,  owing  to  the  contraction  of  other 
industries,  has  kepi  tbo  alkali  trade  in  a  condition  of 
depression  from  which  it  is  bu(  slowly  recovering. 

Efforts  are  still  being  made  to  make  bleaching  powder  in 

connection  with  the  ammonia  soda  process,  bul  as  yet  they 

in. i    been  largely  successful.     Great  efforts  are  also 

•  made  to  supersede  botb  the  Leblanc  and  the  ammonia 

I  loo  9s  ii   the  production  of  soda  and  also  of  chlorine  by 

le    of  common   salt.      There    are   now  three 

rical  processes  on  trial  commercially.    The  process  of 

Mr.  Castner,  of  Oldbury,  has   been  at  work  for  about  six 

months.      A  J ess  l'\   Sir.  Vantin    has  been  on  trial  for  a 

short  time  on  a  small  manufacturing  scale  at  the  works  of 
.Messrs.  Harrison,  Blair,  and  Co.,  at  Kearsley,  hut  the 
operations  are  for  the  present  suspended.  In  this  arrange- 
ment fused  salt  is  employed.  It  lies  on  a  mass  of  melted 
I.  ad.  which  forms  the  cathode,  the  anode  being  a  bar  of 
carbon  immersed  iu  the  fused  salt.  The  lead  forms  an 
alloy  with  the  sodium,  which,  drawn  off  from  time  to  time, 
can  be  utilised  in  various  ways.  The  chlorine  rises  from 
the  layer  of  fused  salt,  and  is  led  away  for  absorption  in 
lime,  &c.  The  third  method  is  that  of  Messrs.  Holland  and 
Richardson.  Here  the  soda  solution  formed  about  the 
iron  cathode  lying  at  the  bottom  of  a  trough  of  brine  flows 
away  to  be  boiled  down  and  separated  by  concentration 
from  the  undeeomposed  salt  that  accompanies  it.  Works 
for  carrying  out  this  process  are  being  erected  at  St.  Helens 
by  the  Electro-chemical  Co.  They  expect  to  operate  on 
50  or  GO  tons  of  salt,  and  to  produce  40  tons  of  caustic 
soda  and  80  tons  of  bleaching  powder  weekly. 

Concerning  Castner's  process,  some  statistics  are  given 
in  the  Appendix,  on  page  66,  in  the  Report  of  Mr.  Jackson, 
Inspector  in  District  V.  The  plant  has  been  put  up  by  the 
Aluminium  Company  at  Oldbury.  Practically  pure  caustic 
soda,  and  chlorine  of  95  to  97  per  cent,  purity,  free  from 
hypochlorites,  but  containing  some  hydrogen,  is  produced. 
The  main  features  of  the  process  consist  of  a  celi,  upon  the 
floor  of  which  is  a  layer  of  mercury,  which  forms  an 
amalgam  with  the  sodium  liberated  by  electrolysis  from  the 
brine.  The  cell  is  divided  into  three  compartments  by 
vertical  partitions,  which  reach  to  the  level  of  the  mercury, 
but  not  to  the  bottom  of  the  cell,  and  the  cell  is  made  to 
rock  so  as  to  cause  a  rise  and  fall  of  ^th  of  an  inch  above 
and  below  the  horizontal  twice  a  minute.  This  movement 
is  quite  sufficient  to  cause  the  mercury  to  flow  completely 
from  side  to  side.  The  two  outside  compartments  contain 
the  solution  of  salt  and  the  anodes  of  carbon ;  the  middle 
compartment  contains  the  solution  of  caustic  soda.  The 
brine  solution  continually  circulates  and  is  being  con- 
tinuously electrohsed.  The  chlorine  is  led  away  from  the 
end  compartments,  and  the  sodium  amalgam  produced  is 
decomposed  in  the  middle  compartment,  from  which  the 
caustic  solution  formed  is  drawn  by  a  pipe,  water  being 
admitted  from  time  to  time.  As  no  hypochlorites  are 
formed,  there  is  no  decrease  in  electrical  efficiency,  and 
the  wear  on  the  carbon  anodes  is  very  slight — some 
which  have  been  in  use  three  months  show  hardly  any 
depreciation.  Each  cell  is  6  ft.  long  by  3  ft.  wide  by  6  ins. 
deep,  decompose-  56|  lb.  of  salt  daily,  and  contains  lgo  lb. 
of  mercury.  Thirty  cells  have  now  been  erected,  worked 
it!  two  series  of  15  each,  one  cell  in  each  series  being  idle 
and  kept  in  readiness  in  case  of  need.  The  30-cell  plant 
makes  1,200  lb.  pure  caustic  soda  per  24  hours.  At  present 
the  chlorine  is  used  for  making  potassium  chlorate.  The 
following  data  have  been  furnished  to  Mr.  Jackson  : — "  The 
plant  was  started  in  sections  and  worked  intermittently  at 
first,  in  order  to  accustom  the  men  to  the  new  work,  so  that 
later  peri' i  Is  are  more  favourable  for  observation.  Durin<r 
91  days  continuous  running  of  14  cells,  with  an  expenditure 
of  4,54m  I. II. P.,  there  were  produced  23*05  tons  of  caustic 
(78 — 79  per  cent.  Eiverpool  test).  This  corresponds  to 
33"  67  tons  of  pure  salt  decomposed  ami  an  evolution  of  20-4 
tons  of  chlorine.  The  foregoing  is  equal  to  an  average  daily 
expenditure  of  49-9  I.H.P.,  and  each  l.H.P.  decomposed 
daily  16-6  lb.  pure  dry  salt,  equal  to  1S-S  lb.  of  ordinary 
salt.  No  attempt  was  made  to  measure  the  actual  amount 
of  chlorine  given  off,  although  for  convenience  this  was 


Converted  into  potassium  chlorate;  hut  as  dn  salt  is  elee- 
trolysed  only,  and  the  solution  flowing  through  the  cells 
remains  the  same  during  the  whole  time,  it  is  evident  the 
chlorine  can  be  easily  determined  with  certainty.  As  to 
the  loss  of  mercury,  this  is  very  slight,  and  our  observation- 
convince  us  that,  now  the  men  have  got  into  the  work, 
in  continuous  running  the  loss  will  not  exceed  our  original 
estimate  of  5  per  cent,  per  annum." 

Sulphate  of  Ammonia. — The  following  table  shows  the 
quantity  of  sulphate  of  ammonia  made  during  the  last  three 
years  : — 


1894 

1896. 

Tons. 
113,634 

10,07.", 

Tons. 
112,17a 

sj,S33 

Tons. 
11",7ls 

11,000 

:w.s!.i 

2H,|.S5 

23,105 

Coke  and  carbonising  works .... 

3,  Us 

3,265 

4,073 

160,048 

152,762 

1  t:i,s-2.; 

Referring  to  the  methods  of  disposing  of  the  sulphuretted 
hydrogen  given  off  by  gas-liquor  in  the  manufacture  of 
sulphate  of  ammonia,  the  chief  inspector  points  out  that, 
when  practicable,  the  best  plan  is  to  burn  it  and  pass  the 
resulting  sulphurous  acid  and  steam  into  a  sulphuric  acid 
chamber.  Where  this  cannot  be  done,  and  the  quantity  of 
sulphuretted  hydrogen  is  large,  the  best  method  of  dealing 
with  it  is  found  in  the  Clans  kiln  ;  and  when  the  amount  of 
gas  is  too  small  to  warrant  the  use  of  the  Claus  kiln,  then 
absorption  in  oxide  of  iron  should  be  adopted.  The  burning 
of  the  sulphuretted  hydrogen  in  the  boiler  fires  is  only- 
admissible  in  very  small  works. 

Other  methods  are  also  adopted,  such  as  passing  the 
gases  through  water  containing  lime  and  sulphate  of  iron  in 
suspension ;  passing  them  through  arsenical  sulphuric  acid, 
&c.  A  table  is  given  which  shows  the  various  ways 
sulphuretted  hydrogen  is  dealt  with  in  the  works  in  each 
district.  Some  remarks  valuable  to  makers  and  users  of 
gas-liquor  will  be  found  in  the  Appendix  in  the  Report  of 
Mr.  Forbes  Carpenter  on  pages  54 — 57. 

Tank  Waste. —  All  the  waste  at  Widnes,  St.  Helens, 
Oldbury,  and  some  other  places  is  now  treated  by  the 
Chance-Claus  process.  The  old  heaps  of  waste,  however, 
still  remain,  and  the  drainage  from  them  continues  to  give 
trouble. 

A  fatal  accident  occurred  recently  at  Irvine,  in  Scotland. 
A  workman,  repairing  a  tank  containing  hydrochloric  acid, 
was  overcome  by  sulphuretted  hydrogen  gas,  liberated  by 
the  acid  leaking  on  to  the  foundation,  which  was  made  of 
tank  waste.  Although  tank  waste  may  sometimes  be  suit- 
ably used  as  a  foundation,  it  should  never  be  used  in  a 
situation  where  there  is  a  risk  of  acid  coming  in  contact 
with  it. 

Tar  Works. — Nearly  all  the  tar  -  distilling  works 
throughout  the  kingdom  have  now  been  brought  into 
conformity  with  the  requirements  of  the  Act,  and  means 
have  been  taken  to  prevent  nuisance  by  consuming  the 
gases  evolved  from' the  ends  of  the  still  worms,  and  by  the 
adoption  of  methods  of  working  the  pitch  bays,  which 
prevent  the  contamination  of  the  air  with  the  acrid  gases 
given  off  by  the  hot  pitch. 

Felt  Works. — Some  difficulties  have  been  met  with  in 
dealing  with  the  pungent  vapours  that  are  given  off  in  the 
process  of  saturating  felt  with  tar  and  pitch.  Most  of  these 
works  are  in  Belfast,  and  Mr.  Ballard,  the  inspector  in 
Ireland,  has  given  this  matter  special  attention.  It  is 
suggested  that  the  fumes  given  off  when  the  tar  comes  in 
contact  with  the  heated  rollers  through  which  the  felt  passes 
should  be  collected  by  placing  an  iron  hood  a  few  feet 
above  the  machines,  and  drawing  the  fumes  off  to  a 
suitable  condenser  by  a  fan. 
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Coal  Smoke. — Concerning  this  question  the  chief  inspector 
says  that  the  report  of  an  association  of  manufacturers 
which  was  formed  a  few  years  ago  in  Manchester  to 
consider  the  efficacy  of  various  appliances  for  the  prevention 
of  black  smoke  may  shortly  be  expected,  and  that  "  it  is 
understood  that  this  will  show  abundantly  that  means  now 
exist  for  preventing  the  discharge  of  black  smoke  without 
any  sacrifice  of  economy,  and  that  by  the  use  of  good 
automatic  Stokers,  a  saving  is  effected  as  compared  with 
intermittent  hand-firing,  in  that  a  cheaper  coal  can  thus  be 
•employed  with  equal  efficiency." 

Open  House  Fires. — Although  it  may  be  truly  said  that 
factory  chimneys  may  be  kept  clear  of  black  smoke,  as 
much  cannot  be  said  of  domestic  coal  fires.  The  chief 
inspector,  however,  strongly  recommends  the  adoption  of  a 
furnace  or  stove  in  the  basement  of  each  house,  which 
shall  be  so  arranged  as  to  heat  a  supply  of  fresh  filtered 
air,  which  shall  then  be  allowed  to  freely  enter  the  passages 
and  rooms  of  the  house  and  so  warm  them.  In  this  way  it 
would  not  he  necessary  to  have  the  numerous  coal  fires 
which  are  now  required  in  cold  weather  in  our  houses.  From 
actual  experience  he  finds  that  with  such  a  stove  and  by 
using  gas  fires  in  such  of  the  rooms  as  it  is  found  desirable, 
a  very  great  economy  is  effected. 

Works  in  Scotland. — The  number  of  works  registered 
■under  the  Act  has  remained  the  same  as  last  year.  The 
tests  of  the  chimney  gases,  &c,  show  that  the  standard  of 
efficiency  has  been  maintained.  From  the  report  of 
Mr.  Curphey,  the  inspector  for  Scotland,  we  learn  that  in 
one  works  a  novel  method  of  decomposing  nitre  in  the 
vitriol  manufacture  has  been  in  experimental  operation,  and 
that  the  results  so  far  are  encouraging.  The  nitrate  of  soda 
is  mixed  with  lime  and  subjected  to  the  action  of  a  current 
•of  steam,  whilst  heated  externally  by  the  gases  coming  from 
the  pyrites  burners.  The  products  of  the  decomposition 
are  nitric  acid,  nitrous  gases,  and  caustic  soda,  with  lime. 
In  this  way  the  formation  of  "  nitre  cake  "  is  avoided,  and 
the  soda  of  the  nitrate  is  obtained  in  a  valuable  form. 

Mr.  Donald's  process  for  the  manufacture  of  bleaching- 
powder  from  chlorine  generated  by  the  action  of  nitric  acid 
on  hydrochloric  acid,  has  made  some  progress  during  the 
past  year,  but  it  is  still  in  the  experimental  stage. 

— H.  S.  P. 


Some  Reactions  of  Ammonium  Salts.  W.  II.  E.  Hodgkinson 
and  N.  E.  Bellairs.  Proc.  Chem.  Soc.  1895  [152], 
111. 

The  authors  examined  the  action  of  some  metals  on  so- 
called  ammonium  salts.  They  chose  for  this  purpose  such 
salts  of  oxy-acids  as  may  be  melted  in  a  comparatively  dry 
*-tate  without  appreciable  decomposition. 

ax  they  have  only  examined  the  nitrate  and  sulphate. 
The-e  -alt-  were  dried  and  carefully  melted,  and  the  metal, 
in  foil  or  thin  sheet,  introduced.  The  temperature  in  each 
experiment  was  maintained  a  few  degrees  above  the  melting 
point  of  the  salt. 

Metallic  copper  acts  immediately  on  the  fused  salts, 
ammonia  gas  and  a  little  hydrogen  being  evolved.  When 
the  temperature  is  maintained  below  100°,  the  residual 
product  is  a  mixture  of  copper  sulphate  or  nitrate  with  an 
excess  of  the  ammonium  sail  also  escapes, 

l,  in  the  ca^-e  of  ammonium  sulphate,  a  -mall  quantity 
of  sulphite  sublimes.  Nickel  and  cobalt  act  in  a  similar 
mariner,  but  more  sublimate  of  the  sulphite  is  obtained,  and 

amount  of  hydrogen  i-  very  small.     Mercury  doe-  not 
act  so  readily,  but  similar  product!  are  formed.    The  most 

.lv  managed  r<  are  those  wi  th  silver  and  palladium. 

Silver  'i  |y  both  in  ammonium  sulphate  and 

nitrate;  the  amount  of  displaced  ammonia  i-  nearly  equiva- 
lent to  the  silver  dissolved   as  sulphate  or  nitrate.     Ii   i- 

ibtful  whether  any   hydro;-  With  ammonium 

<  !i  sulphite  inblimi 
in  do  case  is  tin-  exact  equivalent  of  ammonia  to  that  of 
dissolved  metal,  obtained.    The  metallic  sail   u  always  in 

tdily  in  fused  ammonium 
than  in  sulphuric  acid,  probably  owing   to  the  l 

.  of  the  mi  ced  sa  and  ammonium 

sulph 


Formation  of  Persulphuric  Acid.  K.  Elbs  and  (>.  Schdn- 
herr.  Zeit-.  f.  Elektrotechnik  u.  Elektrochem.  L895,  417 
and  468. 

See  under  XI.,  page  58.'3. 


PATENTS. 


An  Improvement  in  the  Manufacture  of  Cyanides  of  the 
Alkaline  Metals.  O.  Iniray,  London.  From  Goerlich 
and  Wichmann,  32,  Ferdinaudstrasse,  Hamburg.  Eng. 
Pat.  8889,  May  4,  1894. 

The  author  prepares  potassium  or  sodium  cyanide  from  the 
correspouding  ferrocyanide,  by  heating  the  crushed  dehy- 
drated ferrocyanide  with  an  alloy  of  potassium,  or  sodium, 
and  lead.  Usually,  one  part  of  potassium  or  sodium  is 
alloyed  with  nine  parts  of  lead.  The  reaction  is  conducted 
at  the  lowest  possible  temperature,  and  the  fused  cyanide 
separated  from  the  metallic  iron  and  lead  which  remain. 

—J.  T.  D. 


Improreme7its  in  Machinery  or  Apparatus  for  Obtaining 
Salt  from  Brine.  R.  Hodgson,  Sparkbrook,  Birmingham. 
Eng.  Pat.  92.30,  May  10,  189 1. 

The  pan,  which  may  be  of  iron,  steel,  or  wood,  supported 
on  several  brick  pillars,  is  heated  by  steam,  conducted 
through  an  arrangement  of  pipes  made  in  sections,  bolted 
together,  with  the  top  sides  fiat,  set  on  the  bottom  in  rings, 
of  which  two  sets  of  two  rings  each  are  shown.  The  two 
inner  rings  are  connected  to  a  steam-supply  pipe,  and  to  an 
outlet  leading  to  a  steam  trap,  in  such  manner  that  the 
steam  first  circulates  through  the  smallest,  inmost  ring,  and 
then  through  the  second  ring.  The  two  outer  rings  are 
independently  fed  with  steam  in  like  manner.  The  joints 
connecting  the  two  outer  rings  are  at  some  distance  apart, 
to  provide  space  for  an  incline  rising  out  of  the  brine  over 
an  outlet  in  the  bottom  of  the  pan,  through  which  salt 
brought  up  by  a  mechanical  scraper,  falls  into  the  mould?, 
beneath.  Two  scrapers  are  carried,  one  by  the  shorter  and 
the  other  by  the  longer  arm,  fixed  on  a  vertical  shaft 
passing  up  through  a  bearing  in  the  centre  of  the  pan, 
to  which  shaft,  rotation  is  imparted  through  suitable 
mechanism  from  any  convenient  source  of  power.  The  inter- 
vals between  the  rings  become  filled  up  with  salt,  forming 
a  smooth  rloor,  and  the  joints  to  the  pipes  are  so  con- 
structed as  not  to  stand  up  above  the  level  or  present  any 
obstructions  to  the  passage  of  the  scrapers.  The  inner 
-'Taper  drives  the  salt  outwards,  and  the  outer  scraper 
carries  it  up  the  incline,  at  the  top  of  which  is  a  drop 
through  a  short  space,  when  the  salt  is  discharged  through 
the  outlet  provided,  while  the  scraper  moves  on,  and  down 
the  opposite  incline,  into  the  brine.  The  hot  water  formed 
by  the  condensed  steam  is  utilised  in  heating  the  brine 
before  passing  it  into  the  pan. — E.  S. 


Improvements  in  the  Manufacture  if  Cyanides.  H. 
\V.  Crowther,  West  Bromwich,  E.  C.  Rossiter,  Smeth- 
wick,  ami  <;.  :->.  Albright,  Edgbaston.  Eng.  Pat.  9273, 
May  Id,  1894. 

The  authors  fuse  potassium  or  sodium  ferrocyanide  with 
zinc,  getting  mixed  cyanides  of  the  alkali  an:',  of  zinc. 
These  mixed  cyanides  are  treated  with  alkaline  carbonate 

alphide,  forming  alkalim:  cyanide  anil  zinc  carbonate  m 

sulphide,  which  are  separated  by  settling,  or  by  solution  in 

■  i  and  filtration. 
They    al-o    claim     the    purification    "f    alkaline    cyanides 

from  sulphide  or  carbonate  bj  fusion  with  cyanide  of  zinc, 
and  from  cyanide  of  zinc  by  fusion  with  alkaline  carbonate 
or  sulphide. — J.  T.  I>. 
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Improvements   in    Apparatut  for    Evaporating    Brim    or 
other  Liqttoi  v  rfutions,  and  Extracting  thi  Salts  or 

,////,/  Solid  Matters  therefrom,     A.  Chapman,  Liverpool, 
Eng.  Pal    10,91  6,  June  5,  1894. 

The  paoa  or  vessels  of  a  doable,  triple,  or  multiple  effect 
evaporating  apparatus,  are  provided  with  large  tubes 
carried  downwards  int<>  a  receiver,  bo  as  to  constitute 
Torricellian  columns,  the  length  of  which  is  Buch  as    t<> 

make  "  the  vertical  distai between  the  levels  of  liquor  in 

eceiver  and  the  bottom  i>t'  the  pans  not  less  than  the 
height  cf  a  column  of  mother-liquor  equal  to  the  greatest 
vacuum  that  can  be  produced  in  the  apparatus."  Each 
pan  is  fed  separately  with  liquor,  preferably  in  the  manner 
bed  in  Eng.  Pat.  11,529,  1890  (this  Journal,  1801, 
r.  in.  There  is  a  Bcrew  or  conveyor  provided  to  the 
receiver,  to  push  the  salts  to  one  end,  whence  » hey  are 
taken  by  an  elevator  to  a  suitable  receptacle.  The  mother- 
liquor  overflows  from  the  receiver  into  a  tank  for  return  to 
tin-  nans  in  addition  to  fresh  liquor.  The  receiver  may 
be  divided,  to  take  separately  salt?  of  different  grain  from 
the  pans.  When  can-tic  li  pior  is  being  concentrated,  the 
Torricellian  column-  and  receiver  are  only  applied  to  those 
pan-  in  which  the  liquor  attains  a  density  of  about  -~>2  Tw., 
at  which  salts  separate.  The  action  of  the  apparatus  is 
continuous  and  automatic. — E.  S. 


Improvements  in  and  Apparatus  for  Effecting  the  Decom- 
position  of  Gases  by  Menus  of  Porous  or  Catalytic 
Material,  more  especially  intended  for  Use  in  tin  Pro- 
duction of  Chlorint  from  Hydrochloric  Acid  Gas  and 
Air.  ,).  Brock,  V.  C.  Driffield,  and  F.  W.  Wright, 
Widnes.     Eng.  Pat.  11,966,  .June  20,  1894.] 

Tm:  hydrochloric  acid  pas  and  air,  after  passage  through  a 
purifier  if  necessary,  are  caused  to  pass  through  two  or 
more  walls  of  inr  regnated  porous  material,  in  order  to 
increase  the  decomposition  beyond  that  which  occurs  when 
a  single  wall  only  is  used.  The  walls  of  decomposing 
material  are  supported  between  rows  cf  louvres,  or  their 
equivalents,  within  a  easing  having  horizontal  inlet  and 
outlet  openings  for  the  gases.  Each  wall  compartment  (of 
which  three  are  shown  within  a  easing)  has  at  bottom, 
projecting  below  the  casing,  a  discharging  nozzle,  the  walls 
of  which  are  at  a  steeper  angle  than  the  angle  of  repose  of 
the  material,  and  a  valve  enables  the  porous  material  to  be 
withdrawn  when  and  in  such  quantity  as  ma}-  be  desired. 
The  top  of  each  wall  compartment  converges  upwards 
within  the  casing,  and  is  surmounted  by  a  valved  hopper, 
through  which  fresh  charges  of  porous  material  are 
admitted.  The  first  compartment  is  fed  with  partially- 
exhausted  porous  material,  in  order  that  the  heat  of  reaction 
may  not  rise  too  high. 

The  apparatus  may  be  used  in  other  cases  where  gases 
are  to  be  subjected  to  decomposition  in  a  similar  way  ;  as, 
for  instance,  in  the  manufacture  of  sulphuric  anhydride  by 
passing  sulphurous  acid  and  air  over  platinised  asbestos. 

— E.  S. 


Improvements  in  Apparatus  for  Effecting  the  Decomposition 
of  Gases  by  Means  of  Porous  or  Catalytic  Substance, 
more  especially  intended  for  Use  in  the  Production 
of  Chlorine  from  Hydrochloric  Acid  Gas  and  Air. 
J.  Brock,  V.  C.  Driffield,  F.  W.  Wright,  and  T.  Davies, 
Widnes.     Eng.  Pat.  11,967,  June  20,  1894. 

lx  apparatus  for  decomposing  gases  as  described  in  the 
title,  provision  is  made  wherein-  any  desired  quantity  of 
exhausted  porous  material  can  be  withdrawn,  and  replaced 
by  freshly  impregnated  material,  without  hindering  the 
continuity  of  the  process.  To  effect  this,  to  each  mass  of 
porous  material  within  the  decomposing  apparatus,  an 
eduction  pipe  of  equal  cross  sectional  area  to  the  mass  is 
secured  at  the  bottom  of  the  casing,  and  this  pipe  or 
passage  terminates  in  a  nozzle  with  sides  contracting 
towards  a  valve,  but  at  such  angles  as  not  to  hinder  the 
descent  of  the  material .  By  opening  the  valve,  any  desired 
portion  of  the  spent  or  partially  spent  material  may  be 
withdrawn.      Fresh  material    may   then    be  introduced  to 


replace    that    removed.     When    the    porous    ma'erial    is 

Beparatcd  by  division  walls  within  the  decomposer,  i-  i'  1. 
mas-  i-  provided  with  it-  own  pipe  and  discharging  nozzle  : 
but  apparatus  is  a!-o  shown  in  which  a  single  ma 
porous  material  of  considerable  size  i-  furnished  with 
several  eduction  pipes,  fitted  as  described.  Tin.-  arrange- 
ment may  be  applied  to  any  form  of  Deacon  decomposer. 

— E.  S. 


Improvements  in  Apparatus  relating  to  the  Manufactttrt 

of  Chlorine.  J.  lirock,  V.  ( '.  Driffield,  Widnes:  A. 
Carey,  Clateacre,  near  Liverpool;  and  G.  <  )gg,  Widnes.. 
Eng.  Fat.  1 1,968,  June  20,  1894. 

The  difficulty  experienced  in  the  manufacture  of  chlorine 
whin  hydrochloric  acid  gas  and  air  react  in  presence  of 
catalytic  substances,  due  to  the  tendency  of  the  upper  part 
of  the  material  used,  to  be  more  highly  heated  than  the 
lower  part,  whereas  the  contrary  would  be  preferable,  is 
met  under  the  present  invention,  by  dividing  the  flue  spar, 
surrounding  the  decomposer  shell  into  two  or  more  com- 
partments by  horizontal  partitions,  or  even  by  a  single 
partition.  By  the  use  of  suitable  flues  and  dampers  the 
fire-gases  can  then  be  sent,  in  greater  or  less  quantity  at 
will,  through  either  or  any  of  the  compartments,  so  that 
the  temperature  of  all  parts  of  the  apparatus  is  under 
complete  control. — E.  S. 


Improvements  in  the  Preparation  of  Sulphur.  G.  S. 
Albright,  Oldbury,  and  J.  J.  Hood,  Shepherd's  Bush, 
London.     Eng.  Pat.  11,988,  June  21,  1894. 

The  object  of  the  process  is  the  purification  of  crude 
sulphur,  which  is  dark  -coloured  owing  to  the  presence  of 
organic  matters.  It  consists  in  heating  the  substance  for 
a  longer  or  shorter  time  to  a  temperature  just  below  the 
boiling  point  of  sulphur,  when  the  impurities  either  distil 
over  or  act  on  the  sulphur  so  as  to  give  off  hydrogen 
sulphide  and  leave  carbon.  The  sulphur  is  then  distilled 
eff  or  burnt  to  manufacture  sulphuric  acid. — J.  T.  D. 


Improvements    in    the   Manufacture    of   Cyanides.     H.    Y. 
(  astner,  London.     Eng.'Pat.  12,218,  June  23,  1894. 

The  author  prepares  alkaline  cyanide  by  direct  combination, 
of  carbon,  nitrogen,  and  alkali  metal,  the  metal  having  been 
separately  prepared.  The  action  goes  on  at  a  much  lower 
temperature  and  the  yield  is  much  larger  than  when  an 
alkaline  hydroxide  or  carbonate  is  used.  The  operation  is 
conducted  in  a  vertical  iron  retort  set  in  a  furnace.  The 
retort  is  furnished  above  with  a  funnel  and  siphon  bend, 
through  which  melted  sodium  is  supplied,  and  has  a  conical 
bottom,  also  provided  with  a  siphon  bend,  by  which  the 
melted  cyanide  runs  off.  Side-pipes  at  bottom  and  top 
serve  for  entrance  and  exit  of  gas,  while  a  hopper  near  the 
top  allows  charcoal  to  be  added  without  interrupting  the 
process.  The  retort  may  contain  charcoal,  in  which  case 
nitrogen  is  passed  through  the  furnace  by  the  pipes,  or  it 
may  be  packed  with  porcelain  or  iron,  when  a  mixture  of 
nitrogen  and  some  gaseous  hydrocarbon  is  passed  through. 

—J.  T.  D. 


Improvements  in  the    M^anufacture  of  Cyanides.     H.  Y. 
Castner,  London.     Eng.  Pat.  12,219,  June  23,  1894. 

The  author  claims  the  use  of  alkali  metal  as  in  the  pre- 
ceding patent,  but  covers  in  this  patent  the  formation  of 
cyanides  from  nascent  nitrogen,  and  carbon  either  free  or 
nascent.  He  describes  a  process  the  same  in  all  respects  as 
that  of  the  preceding  patent,  save  that  ammonia  is  used 
instead  of  nitrogen. — J.  T.  D. 


Improvements  relating  to  the  Manufacture  of  Sulphuric 
Acid  and  to  Apparatus  therefor.  A.  Staub,  Betten- 
hausen,  Germany.     Eng.  Pat.  12,675,  June  29,  1894. 

Sulphuric  acid  is  manufactured,  without  the  aid  of  lead 
chambers,  by  bringing  together,  under  pressure,  sulphurous 
acid  gas  and  nitrous   acid  gas   in  the  presence  of  air  and 
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water.  The  apparatus  employed  consists  of  columns,  pre- 
ferably of  baked  clay,  filled  upon  a  perforated  bottom  with 
short  clay  pipes  placed  upright  and  alternated,  or  with  a 
series  of  grate-  or  sieve-shaped  plates  of  burned  clay,  piled 
up  so  that  the  openings  of  each  alternate  with  those  of  the 
preceding  aud  following  ones.  The  short  pipes  may  be 
provided  internally  with  oblique,  broad,  flat  projections 
alternate  with  each  other ;  or  they  may  have  inner  helical 
walls,  the  arrangements  having  for  their  object  the  retarda- 
tion of  the  gases  aud  the  bringing  of  them  into  intimate 
contact  within  small  spaces.  The  column  has  at  the  top  a 
device  for  distributing  the  liquid  that  is  to  descend  ;  also 
an  outlet  pipe  above  the  tubular  system  and  an  inlet  pipe 
below  for  the  gases.  Five  of  the  columns  are  shown, 
arranged  in  series,  the  exit  pipe  of  one  communicating  with 
the  inlet  pipe  of  the  next,  and  so  on  through  the  battery. 
At  the  beginning  of  the  process,  the  battery  may  be  supplied 
■at  a  suitable  point  with  nitric  acid  for  developing  nitrous 
acid  gas,  the  first  column  being  supplied  with  a  mixture  of 
sulphurous  gas  and  air  and  with  strong  sulphuric  acid  con- 
taining nitrous  acid.  When  the  gases  react,  water  is  supplied 
to  a  column  where  the  excess  of  sulphurous  acid  has 
disappeared.  The  water  rapidly  absorbs  the  sulphurous 
acid  from  the  gaseous  mixture,  so  that  the  mixture  of 
nitrous  acid  gas  and  air  is  in  contact  with  an  aqueous 
solution  of  sulphurous  acid,  whereby  sulphuric  acid  is 
produced;  the  latter  is,  however,  too  weak  for  absorbing 
the  nitrous  gas,  which  remains  in  the  current,  and  in  a 
following  column  this  weak  acid  is  used  to  absorb  the 
remainder  of  the  sulphurous  acid  gas,  so  that  sulphuric 
acid  is  again  produced.  The  gas  current  then  consisting 
chiefly  of  nitrous  acid  and  air,  is  acted  on  by  strong  sulphuric 
acid  taken  from  the  battery  at  a  suitable  point,  so  that  the 
current  of  gases  leaving  the  last  column  will  be  free  from 
acid  gases.  Other  details  are  given  of  the  order  of  the 
processes,  and  it  is  stated  that  by  proper  regulation,  strong 
sulphuric  acid  free  from  nitrous  gas  may  be  obtained  in 
the  front  columns,  and  that  the  concentration  in  the  first 
eolumn  may  be  raised  to  Gtj°  B. — E.  S. 


An  Improved  Process  for  Obtaining  Acetic  Acid  from 
Pyrolignate  of  Lime.  Carl  von  der  Linile,  Crefeld, 
Germanj-.     Eng.  Tat.  3177,  February  18,  189"). 

Tnr.  author  claims  the  use  of  distillation  at  a  lower 
temperature  in  vacuo,  when  crude  pyrolignate  of  lime  is 
decomposed  by  acids,  as  a  means  of  drawing  over  pure  acetic 
acid,  free  from  tar-spirit  or  oils. — I.  T.  D. 


VIII.-GLASS,  POTTERY.  AND 
ENAMELS. 

Fused  Silicates    as    Solvents.     F.    K'napp.     Thonind.  Zeit. 
1894,  18,  857. 

The  proximate  constituents  of  fused  silicates  prepared  in 
the  arts  often  cannot  be  stated  with  the  precision  attainable 
for  natural  silicates  (which  are  commonly  crystalline),  on 
account  of  their  amorphous  condition.  The  solvent  effect 
of  a  fused  silicate  is  well  exemplified  by  that  of  ordinary 
glass,  which  is  capable  of  dissolving  2 — 3  per  cent,  of 
sodium  sulphate  without  suffering  injury  to  its  transparency. 
A  larger  amount  is  separated  as  "glass-gall"  ("  Glas- 
galle  "),  but  the  residual  2— 3  per  cent,  is  truly  dissolved, 
and  cannot  be  leached  out  with  water.  On  slow  cooling, 
however,  many  substances  dissolved  in  fused  silicates  are 
separated.  Separation  is  accompanied  by  the  formation 
of  a  turbidity  which  can  sometimes  be  found  to  consist 
of  globules  or  crystals  visible  under  the  microscope.  The 
solubility  of  metals  in  glass  is  illustrated  by  the  formation 
of  clear,  colourless  solutions  of  copper  and  gold,  which 
become  red  on  the  occurrence  of  ajrgretfation. — B.  B. 


Employment  of  Calcium  Plumbate  in  the  Glass  Industry. 
G.  Kassuer.  Sprechsaal.  1895,  28,  334.  C'hem.  Hep. 
1895,  149. 

Experiments  in  which  calcium  plumbate  was  employed  for 
glass-melting  were  in  part  successful.  The  glass  acquired 
a  greenish  colour,  but  this  is  ascribed  to  iron  present  in  the 
lime  used  for  preparing  the  plumbate.  The  glass  also 
showed  streaks,  probably  owing  to  insufficient  mixture. 
The  author  was  sufficiently  satisfied  with  the  results 
attained,  to  state  that,  besides  calcium  plumbate,  the  barium 
salt  will  probably  he  successfully  employed  in  glass-makinw. 

— N.  H.  J.  M. 


Improved  Apparatus  for  Producing  Carbonic  Acid  and 
other  Gases.  0.  Alius  and  M.  Treitel,  Berlin.  Eng. 
Pat.  5299,  March  13,  1895. 

Tin;  gases  produced  by  roasting  limestone  in  a  shaft 
furnace  are  drawn  off  from  the  top  through  washing  devices, 
wherein  flue-dust  is  deposited,  into  a  jet  pump,  into  which 
a  stream  of  potash-lye  flows,  carrying  the  gases  with  it  into 
a  "  de-aerating  "  chamber  through  a  pipe  bent  several  times, 
this  chamber  forming  the  upper  part  of  a  cooling  chamber. 
Here  the  carbonic  acid  gas  is  absorbed,  and  an  «: x it  is  pro- 
vided for  waste  gases.  'Jhe  lye  is  then  forced  by  a  pump 
through  a  series  of  Cooled  pipes  into  a  reservoir,  whence 
part  of  it   passes  into  the  jet  pomp,  and  tin:  remaining 

portion,   regulated    by    a     valve,    flows    into    a    preliminary 
heater,  and  thence  into   a    pair  of  boilers,  where  the  excess 
is  expelled.     A  regenerating  v<  eives  the  lye  after 

boding,  which  passe  through  cooling  vessels  back  into  the 
de-aerating  chamber,  in  -.<  condition  suitable  for  renewed 
absorption  of  gas.  The  released  carbonic  acid  gas,  after 
through  a  scries  of  cooling  vessels,  i-  freed  from 
water  of  condensation  and  is  taken  to  .,  gasometer. — E.  s. 


IX.-BQILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Contributions  to  the  Knowledge  of  Mortar.     K.  Donath. 
Zeits.  angew.  Chem.  1895  [1],  14—19. 

It  is  still  asserted  in  some  quarters  that  the  lime  in  common 
mortar  is  capable  of  acting  upon  the  sand  with  the  produc- 
tion of  cementitioUS  silicates.  This  belief  is  chiefly  founded 
on  the  presence  of  soluble  silica  in  common  mortar  and  the 
assumption  that  (he  percentage  of  this  constituent  increases 
with  the  age  of  the  mortar.  The  table  on  p.  571  gives  the 
composition  of  11  samples  of  ancient  mortars,  proving  the 
variable  amount  of  soluble  silica  which  may  he  Pound. 

ill  interpreting  the  results  of  the  analysis  of  a  mortar,  due 
>rd  must  be  paid  to  the  proper  assignment  of  the  cement- 
forming  acid   oxidei  to  the  sand  on  the  one  side,  and    to  the 
lime  on  the  other.      The  sand  itself  constantly  contains  sili- 
cates, some  of   which  are  fairly  easily  acted  on  by  acid,  and 

similarly, the  lime  is  never  tree  from  silica, alumina,  and  ferric 

oxide  ill  a  soluble  state,  derived  from  the  action  of    the  lime 

itself  upon  the  clay  anil    other  siliceous  material  which  con- 

tantll    accompanies   ordinary    limestone.     Thus,  if  solubie 

silica  in  a  mortar  he  accompanied  by  corresponding  amounts 

of  alumina  and  ferric  oxide,  the  presumption  is  that  these 
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in  iterials  owe  their  origin  to  the  impurities  in  the  limestone, 
whereas,  if  the  soluble  silica  largely  preponderate,  some 
countenance  is  lent  to  the  idea  that  such  silica  may  have 
been  brought  into  a  soluble  condition  by  interaction  of  the 
lime  and  sand  of  which  the  mortar  is  composed. 

The  method  of  analysis  adopted  by  the  author  is  as 
follows  -. — 20  grins,  of  the  coarsely-powdered  sample  are 
treated  with  400 — 500  c.c.  of  dilute  hydrochloric  acid  (1:6) 
with  gentle  warming  until  CO*  has  been  driven  off.  The 
solution  is  filtered,  and  the  residue  separated  into  "  clay  " 
and  "  sand  "  bjT  elutriation.  The  filtrate  is  made  up  to  a 
knowii  volume,  and  portions  taken  for  the  estimation  of 
silica  and  bases  in  the  ordinary  manner.  The  carbonic  acid 
is  estimated  by  evolution  and  absorption  in  weighed  bulbs 
in  the  usual  manner.  This  method  of  obtaining  the  soluble 
silica  in  solution  in  dilute  acid  is  preferable  to  that  of 
treating  the  material  to  be  analysed  with  strong  acid, 
evaporating  to  dryness,  and  extracting  with  sodium  car- 
bonate, since  in  the  latter  case  soluble  silica  may  be  derived 
from  the  various  small  quantities  of  siliceous  minerals  which 
accompany  the  sand  and  are  not  perfectly  unattacked  under 
these  conditions.  On  the  other  band,  a  slight  deficiency 
in  the  soluble  silica  may  arise  from  the  failure  of  the  dilute 
acid  when  heated  to  retain  the  whole  of  it  in  solution.  A 
tendency  of  the  method  is,  therefore,  to  yield  slightly  low 
results  for  soluble  silica.  On  studying  the  analyses  given 
in  the  table  above,  it  is  evident  that  the  percentage  of 
soluble  silica  is  small,  rarely  exceeding  2  per  cent.,  similar 
quantities  being  present  in  morlar  of  far  inferior  antiquity. 
In  most  instances  a  high  percentage  of  soluble  silica  is 
accompanied  by  a  correspondingly  large  amount  of  ferric 
oxide  and  alumina,  although  the  rule  is  not  absolute. 
Certainly  no  evidence  exists  for  supposing  that  the  lime 
of  the  mortar  reacts  upon  the  sand,  causing  an  increase  of 
the  soluble  silica  with  age. 

Certain  experiments  made  by  Petzholdt  seem  to  imply 
that  lime  acts  upon  quartz  with  the  formation  of  calcium 
silicate,  and  need  consideration  in  view  of  the  author's 
own  result.  Petzholdt  made  his  experiments  partly  wTith 
powdered  quartz  obtained  by  heating  quartz  to  redness 
and  quenching  it  in  water,  partly  with  white  sand  freed 
from  particles  of  mica  by  washing,  and  partly  with  common 
ferruginous  brown  sand.  He  did  not  determine  the  soluble 
silica  already  existing  in  these  materials,  although  the  last 
two  kinds  certainly  cannot  be  considered  as  composed 
entirely  of  insoluble  silica.  His  experiments  were  carried 
out  by  making  up  mortar  mixtures  of  the  sands  described 
above,  and  lime,  prepared  by  igniting  white  marble,  and 
determining  the  soluble  silica  in  these  mixtures  after  the 
lapse  of  various  periods  of  time.  In  the  author's  experi- 
ments, on  the  contrary,  pure  quartz  was  used,  not  quenched, 
but  mechanically  comminuted,  and  as  the  other  constituent 


the  purest  attainable  lime,  the  quantity  of  soluble  silica 
being  determined  immediately  after  the  materials  were 
mixed  and  then  again  after  the  lapse  of  a  suitable  number 
of  days,  e.g.,  14.  The  quantity  of  soluble  silica  found  was 
not  greater  after  the  lapse  of  14  days  than  immediately 
after  mixing,  whence  the  author  deduces  that  this  direct 
experiment  indicates  that  no  action  takes  place  between 
quartz  and  lime  under  the  conditions  of  experiment.  It 
must  not  be  forgotten  in  examining  mortar  mixtures  that 
the  soluble  silica  is  not  necessarily  derived  entirely  from 
the  impurities  in  the  lime.  Ordinary  building  sands  may 
yield  a  perceptible  amount  of  such  silica.  Direct  tests  on 
this  point  showed  that  a  coarse  river-sand  used  for  massive 
structures  yielded  0-2G  per  cent,  of  soluble  silica  when 
treated  with  dilute  hydrochloric  acid  ;  a  moderately  coarse 
river-sand  for  common  building  work  gave  1-85  per  cent,  of 
soluble  silica,  and  a  fine  sand  used  for  rendering,  1  -52  per 
cent.  It  is  not  to  be  supposed  that  this  soluble  silica  is 
derived  from  the  true  sand  (quartz),  for  the  small  quantities 
of  other  minerals,  e.g.,  felspar,  granite,  gneiss,  mica,  &c, 
accompanying  the  quartz  would  yield  a  relatively  consi- 
derable quantity  of  soluble  silica  on  treatment  with  acid,, 
on  account  of  their  being  by  no  means  entirely  insoluble 
iu  that  menstrum.  Inasmuch  as  it  is  sometimes  stated  that 
granitic  or  felspathic  particles  present  in  sand  are  capable 
of  uniting  with  the  lime  of  mortar  in  the  same  way  as  has 
been  asserted  (and  now  disproved)  concerning  quartz  and 
lime,  the  aut'ior  made  a  direct  experiment  with  pure 
felspar  in  a  manner  similar  to  that  previously  adopted  by 
him  for  quartz,  and  with  a  similar  negative  result.  Any 
beneficial  effect  which  felspar,  &c,  may  have  upon  the 
strength  of  moitar  is  due  to  the  weathered  particles  of  that 
felspar,  rather  than  to  the  felspar  itself.  Xo  one  disputes 
the  action  of  certain  siliceous  additions  to  the  mortar,  e.g., 
granulated  blast-furnace  slag  or  siliceous  ashes,  which  react 
in  the  same  manner  as  the  products  of  weathered  felspathic 
minerals  accompanying  quartz  in  ordinary  sand. 

On  studying  the  analyses  of  old  mortars  given  in  the 
table  it  is  noteworthy  that  in  the  case  of  Nos.  5,  6,  8,  and  11, 
there  is  an  excess  of  carbonic  acid  above  that  necessary 
to  combine  with  the  whole  of  the  lime  and  magnesia 
present.  Such  an  excess  has  been  observed  by  other 
chemists,  and  has  been  ascribed  either  to  a  sort  of  mechanical 
absorption  of  carbonic  acid  or  to  the  formation  of  alkaline 
carbonates.  Sample  No.  6  contained  a  good  deal  of  organic 
matter,  which  was  also  present  in  smaller  amount  in  Nos.  5 
and  8,  and  absent  from  the  remainder.  The  slow  oxidation 
of  this  organic  matter  after  the  lime  of  the  mortar  had 
absorbed  its  normal  r.mount  of  carbonic  acid  from  the  air, 
might  tend  to  supersaturate  the  lime  with  carbonic  acid 
and  convert  it  into  a  bicarbonate.  With  regard  to  the 
adhesive   properties   of  mortar,   the   main   reason  for  its 
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attachment  to  the  brickwork  is  no  doubt  mechanical  ; 
nevertheless  brick  is  much  more  active  towards  lime 
than  pure  sand  is,  and  a  certain  formation  of  calcium 
silicate  may  take  place  at  the  actual  point  of  contact 
between  the  brick  and  the  mortar.  A  warrant  for  this 
belief  is  founded  on  the  known  capability  of  powdered 
brick  to  communicate  hydraulic  properties  to  lime. — 15.  15. 


Slaking  Lime  and  Cements.     IT 
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<  >xe  of  the  most  noteworthy  features  of  the  familiar 
phenomenon  of  the  slaking  of  common  lime  is  the  develop- 
ment of  a  considerable  pressure  when  the  operation  is 
conducted  in  an  enclosed  space.  The  mechanism  of  the 
development  of  this  pressure  is  absolutely  unknown.  It  is 
not  due  to  increase  of  volume  of  the  lime  in  the  act  of 
slaking,  for  the  volume  of  the  slaked  lime  is  smaller  than 
the  sum  of  the  volumes  of  the  quicklime  and  water  con- 
cerned in  the  formation  of  the  slaked  product.  The 
increase  of  volume  must  therefore  be  apparent,  i.e.,  must 
arise  from  the  occurrence  of  spaces  between  adjacent 
particles. 

That  stresses  of  a  high  order  may  be  produced  by  such 
slaking  is  proved  not  only  by  the  fracture  of  closed  vessels 
in  which  the  slaking  may  be  conducted,  but  also  in  the 
disintegration  and  "  blowing "  of  briquettes  of  hydraulic 
cements  containing  free  lime. 

Seeing  how  important  is  thorough  slaking  in  such  pro- 
ducts as  hydraulic  lime,  slaked  (as  is  usual  in  France) 
before  being  put  on  the  market,  the  industrial  value  of  an 
exact  knowledge  of  the  mechanism  of  the  process  of  slaking 
is  at  once  apparent. 

Two  processes  are  in  use  for  slaking  hydraulic  limes  and 
cements,  (1)  slaking  proper,  (2)  "bulking"  (silo(age). 
The  satisfactory  completion  of  the  process  of  slaking  may 
be  ascertained  by  properly-devised  "  hot  tests." 

Process  of  Slaking. — Lime  in  a  porous  state,  such  as  is 
obtained  by  rapid  ignition  of  calcium  carbonate  at  a  tempe- 
rature just  high  enough  for  its  decomposition,  e.g.,  900  C, 
flakes  immediately  on  the  addition  of  water ;  dense,  com- 
pact lime,  such  as  is  prepared  by  the  decomposition  of  a 
fusible  calcium  salt,  e.g.,  the  nitrate,  requires,  on  the  other 
hand,  24 — 48  hours  for  its  complete  slaking.  Density  of 
the  lime  and  consequent  slowness  of  slaking  increase 
ceteris  paribus  with  the  temperature  and  duration  of  the 
ignition,  and  are  also  greatly  influenced  by  the  presence  of 
fluxing  constituents,  e.g.,  silica  and  alumina. 

Magnesia  behaves  similarly  to  lime,  but.  its  slaking  is 
slower.  When  lightly  burnt  it  becomes  hydrated  on  con- 
tact with  water  for  a  few  days  ;  when  heavily  burnt,  on  tin; 
other  hand,  it  may  require  months  for  complete  hydration 
in  the  cold.  Mixtures  of  lime  and  magnesia  behave  in  a 
manner  intermediate  between  those  of  their  constituents. 
If  -laking  be  conducted  at  temperatures  above  the  ordinary 
(e.g.,  100'  C.)  its  completion  is  much  more  rapid  than  in 
the  cold.  Thus  dense,  compact  lime  is  slaked  in  about 
three  hours,  and  heavily-burnt  magnesia  in  about  six  hour-. 
'Hot  bas  shown  (this  Journal,  18'J<>,  72  and  1891,  140) 
that  a  2  percent,  solution  of  calcium  chloride  brings  about 
slaking  at  the  ordinary  temperature  as  rapidly  as  water  di 
at  100  <".,  but  that  the  disintegrating  effect  is  smaller.  Thii 
applies    to    lime,    and    not    to    magnesia.     The    fact    that 

gnemum    chloride    act-    similarly    to   calcium    chloride 

(doubtless  by  conversion    into   the  latter    in  contact   with 

iy  weli  be  the  explanation  of  the  improvement  oi 

indifferent  hydraulic  cement  sometimes  observed  on  gauging 

it  with  sea-water  instead  of  fresh. 

king  of  Hydraulic  Lime. —  Hydraulic  lime  (in  France 
at  least)  w,r>-i-t-  ,,f  ealcinm  sili.  iciated  with  free 

lime,    which    serves,  by   it*.  slaking,  to  disintegrate  and 

eOBUnionte   the  whole   mass.      This    slaked    lime  in    no  way 

tributes  to  the  setting  of  the  whole  product,  and  i-  tbi 
fore  re<iuryri  ir)  quantity  to  thejmininmni  necessary  to  ensure 

pulverisation   on    llaking.      With   the    view   of 

•  ining  the  maximum   effect    from  this  minimum  quantity 

Of  free    lime,  the    conditions    Ol  j  should  be  a-  I  ivour- 

able  Me  i  especially  should  the  temperature  be  high. 


In  practice  the  temperature  of  a  mass  of  lime  rises  during 
slaking  to  200°  C,  this  rise  being  wholly  due  to  the  heat 
evolved  in  the  act  of  hydration.  In  order  to  attain  and 
maintain  this  temperature,  loss  of  heat  by  conduction, 
convection,  and  radiation  should  be  guarded  against  a--  far 
as  possible,  and  the  quantity  of  lime  slaked  at  one  time 
should  be  considerable.  In  the  laboratory,  as  the  quantities 
operated  upon  are  small,  external  heat  should  be  applied 
either  by  means  of  the  water-bath  or,  better,  by  the  use  of 
a  solution  of  calcium  chloride  boiling  at  150  C.  On  a 
manufacturing  scale  the  process  of  slaking  occurs  in  four 
phases.  (1.)  Spraying  water  on  a  thin  layer  of  the 
lime.  The  water  is  absorbed  by  the  capillarity  of  the 
porous  lime  and  at  first  produces  no  "perceptible  effect, 
save  on  such  portions  as  are  lightly  burnt.  About  1  \ 
times  the  theoretical  quantity  of  water  is  used,  the 
excess  being  spontaneously  dissipated  by  evaporation  when 
the  mass  becomess  hot.  Any  further  excess  of  water, 
tending  to  "  drown "  the  hydraulic  lime,  is  useless  and 
dangerous ;  for,  on  the  one  hand,  it  tends  to  hydrate  and 
render  inert  the  calcium  silicates  on  which  the  setting 
ultimately  depends ;.  and,  on  the  other,  it  so  cools  the  mass 
that  some  free  lime  remains  unslaked,  causing  the  finished 
product  to  be  latently  unsound.  (2.)  The  lime  thus 
wetted  is  added  to  the  bulk  in  the  bin  in  which  the  mass  is 
stored,  which  should  be  not  smaller  than  3  cubic  metres,  as, 
otherwise,  losses  by  radiation,  &c,  become  too  large. 
During  the  heating  caused  by  slaking,  part  of  the  water 
escapes  into  the  air,  but  another  portion  penetrates  into  the 
cooler  parts  of  the  mass,  and  aids  the  slow-slaking  of  any 
residual  free  lime  it  may  contain.  (3.)  The  lime,  after  the 
first  phase  of  rapid  slaking,  contains  both  free  lime  and  un- 
combined  water,  which  has  been  derived  from  more  recent 
layers  of  freshly  sprinkled  lime  in  the  manner  described  under 
(2).  Slaking,  however,  is  not  perfect,  especially  if  the 
hydraulic  lime  be  sufficiently  rich  in  silica  and  burnt  hard 
enough.  Many  particles  of  unslaked  lime  remain  in 
contact  with  calcium  silicate.  The  complementary  pheno- 
menon of  partial  hydration  of  the  cementitious  silicates  also 
occurs,  and  can  be  demonstrated  by  heating  lime  in  this 
partially  slaked  state  to  a  temperature  of  ISO3  C.,  when  water- 
will  be  driven  off,  although  calcium  hydroxide  is  perfectly 
stable  at  this  temperature.  This  is  an  important  point,  for 
a  reason  which  will  be  seen  later.  (4.)  In  the  fourth  and 
final  phase  of  slaking,  the  layer,  of  which  the  history  and 
behaviour  are  being  traced,  is  too  far  from  the  front  of  the 
bin  to  receive  water  from  subsequent  layers  during  their 
early  stages  of  slaking.  Moreover,  moisture  from  the  air  is 
excluded  by  the  thickness  and  imperviousness  of  the  whole 
mass  of  lime.  In  spite  of  the  exclusion  of  external  water,  the 
process  of  -laking  continues.  Proof  of  this  is  afforded  by  the 
fact  that  lime  taken  from  the  heap  48  hours  after  Blaking  will 
disintegrate  when  made  into  mortar,  whereas,  if  a  fortnight 
have  elapsed,  the  quality  of  the  material  is  unexceptionable. 
The  experiment  can   be   successfully  repeated  in   a  closed 

-el,  all  question  of  the  action  of  water  from  an  external 
source  being  thus  excluded.  It  follows  that  the  secondarv 
-laking  which  takes  place  in  the  mass  of  lime  without 
further  access  of  water,  is  effected  at  the  expense  of  the 
water  combined  with  calcium  silicates  and  aluminates.  The 
mechanism  of  this  transference  is  perfectly  simple.  The 
formation  and  decomposition  of  hydrates  is  limited  by  i 
certain  vapour  tension  proper  to  each  temperature.  For 
calcium    hydroxide  the  tension  of  dissociation  i-    760  mm. 

150  C. ;  for  the  cementitious  calcium  silicate  the  same 
tension  is  reached  at  150  C.  At  ordinary  atmospheric 
temperature  the  tension  of  dissociation  for  calcium  hydroxide 
i-  a  minute  fraction  of  a  mm,  whereas  that  of  the  silicate  is 
equal  to  several  mm.  At  100°  C,  the  tension  is  -till  below 
l  mm.  for  Ca(OH)j,  while  reaching  a  value  of  several  cm. 
for  the  silicate.  The  aecessaiy  occurrence  of  a  transference 
of  water  from  one  to  the  other,  in  the  interior  of  the  heap 

of  hydraulic    lime,  i-,   ;ii    once    obvious,  and   it    is  also  plain 

that  the  rate  of  transference  ri-i  -  with  the  temperature. 
'  )n  a  laboratory  scale,  the  completion  of  the  Blaking  by 
means    ol     this    transference     take!     SOme     months    at     the 

ordinary  temperature,  and  abouf   in  day- at  100  *'.     Una 

manufacturing    scale    the    action    i-     more    rapid,    being 

accomplished    in    a   fortnight,  a  week  being  rath'  i   too  -hort 
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;>  time  for  obtaining  satisfactory  slaking.      This  maturing 

ii   is  t fl  in   negli  eted   by    manufacturers,  and  its 

..minimi  is   fraught  with  danger.     When  onlj  4 8. hours  are 

allowed  for  slaking,  one  of  two  conclusions  becomes  valid: 

the  lime  be  well  burnt  it  will  be  insufficiently^slaked  ; 

well  Blaked.il   has  been  too  lightly  burnl  (.or  has 

b( ,  :.  prepared  from  a  limestone  poor  in  -iliua).     Better  and 

j   i.  maiir  Blaking  will  greatly  improve  the  quality  of 

lommercial  hydraulic  lime,  without  adding  Beriously  to  its 

cost. 

Maturing  by  Storage  ("bulking,"  silotage). —  True 
hydraulic  cement  Bhouldbe  perfectly  free  from  lime  in  an 
uncombined  state,  but  it  invariably  contains  a  small 
quantity  of  free  lime  on  account  of  the  inevitable  imper- 
fection of  manufacture.  In  that  class  of  hydraulic  cement 
obtained  as  a  by-producl  in  the  manufacture  of  hydraulic 
linn. — viz.,  ciments  des  grappiers — prepared  by  grinding 
the  residue  left  unattached  after  slaking  the  bulk  of  the 
hydraulic  lime,  free  lime  is  a  normal  constituent.  The 
method  adopted  for  improving  such  cement,  consists  in 
storage,  Blaking  being  commonly  thought  to  occur  from 
the  action  of  atmospheric  moisture.  This  view  is  untenable, 
because  the  rate  of  penetration  of  such  external  moisture  is 
exceedingly  slow  ;  moreover,  until  the  outer  layer  is 
saturated,  but  little  can  be  expected  to  reach  the  interior. 
The  cause  of  the  maturing  which  undoubtedly  takes  place 
is  precisely  that  producing  the  fourth  phase  of  the  slaking 
ol  hydraulic  lime  in  mass  (v.s.~).  A  proof  cf  this  is  found 
in  the  effectiveness  of  storage  in  a  closed  vessel,  and,  in 
practice,  in  large  bins  where  maturing  proceeds  without 
intentional  aeration  by  turning  over.  The  fundamental 
distinction  between  the  process  of  slaking  hydraulic  lime 
and  that  of  slaking  cement,  consists  in  the  much  slower 
i  ate  at  which  the  latter  proceeds,  the  lower  temperature  of 
the  cement  when  put  into  store  contributing  to  the  delay. 
A  necessary  corollary  is  that  slaking  takes  place  more 
slowly  in  winter  than  in  summer.  The  practical  deduction 
from  this  exposition  of  the  principles  involved  in  the 
maturing  of  cement,  is  primarily,  that  enough  water  should 
be  present  in  the  cement  before  it  is  stored  in  mass  to 
carry  out  the  subsequent  internal  slaking.  In  the  manu- 
facture of  Portland  cement,  water  is  absorbed  by  such 
portions  as  are  lightly  burnt,  which  thus  serve  to  introduce 
into  the  mass  of  the  cement  (on grinding)  the  water  needed 
for  complete  slaking  of  the  free  lime.  In  the  case  where 
clinker  particularly  well  burnt,  has  been  picked  to  produce 
a  cement  of  high  quality,  the  absence  of  these  under-burnt 
and  therefore  absorptive  portions,  is  compensated  for  by 
actually  moistening  the  selected  clinker  before  grinding. 
With  ciment  de  grappier,  on  the  other  hand,  the  hydrated 
portion  (the  hydraulic  lime,  which  is  the  main-  as  distinct 
from  the  by-product)  is  removed  from  the  clinkered  portion, 
and  sufficient  water  is  not  left  associated  with  the  latter  to 
ensure  the  slaking  of  the  free  lime  which  it  contains.  A 
practical  remedy  is  to  grind  partly  clinkered  hydraulic 
lime  (chaux  lourde)  or  briquettes  of  cement  already  set, 
together  with  the  true  clinker,  thus  providing  the  necessary 
water. 

Having  regard  to  what  has  been  said  above  concerning 
the  effect  of  temperature  upon  the  slaking  of  lime  and 
cement,  it  is  evident  that  it  would  be  advantageous  to  heat 
the  bins  in  which  tbe  material  is  stored.  By  the  use  of 
a  temperature  of  100°  C,  slaking  could  be  carried  out  in  as 
short  a  time  as  a  fortnight  even  of  such  refractory  materials 
a-  ciments  des  grappiers,  which  are  both  rich  in  free  lime 
and  slow  in  slaking. 

A  further  advantage  consists  in  the  practicability  of 
manufacturing  "natural  cement"  prepared  from  cement 
stone  nearly  free  from  alumina.  On  account  of  the  absence 
of  this  oxide,  the  burnt  product  is  but  little  fusible,  and 
complete  combination  of  lime  and  silica  does  not  result, 
the  clinker  being,  in  fact,  analogous  to  ciment  de  grappier. 
The  presence  of  free  lime  in  the  finished  product  causes  it 
to  be  unsound,  but  if  this  lime  be  slaked  a  material 
superior  in  strength  to  Portland  cement  is  obtained.  It 
may  be  conceded  that  systematic  maturing,  especially  at  a 
high  temperature,  would  correct  the  tendency  to  unsound- 
ness adverted  to  above.     Experiment  shows  that  cement  of 


this  class,  which  "  blow.s  "  violently  when  fresh,  become- 
perfectly  free  from  this  delect  after  it  has  been  kept  for 
some  yean  in  well-stoppered  bottles. 

Hot  2'eats.—  In  order  to  carry  out  methodically  such 
processes  of  slaking  as  have  been  outlined  above,  the 
manufacturer  must  have  at  his  disposal  some  means  of 
detecting  free  lime.  A  test  for  "  blowing  "  is  the  simplest 
and  most  certain  that  can  be  adopted  for  this  purpose, 
and  is  best  performed  at  100  C.  The  process  of  testing 
is  carried  out  by  gauging  a  briquette,  keeping  it  under 
water  for  24  hours,  or  until  fully  set,  placing  it  in  a  suitable 
vessel  of  water  and  bringing  the  contents  to  the  boil. 
Boiling  is  continued  for  four  hours,  and  at  the  end  of  that 
time  no  "blowing"  or  expansion  should  be  perceptible,  unless 
the  cement  contain  free  lime.  Direct  measurement  of  any 
expansion  that  may  have  occurred,  may  be  performed  by 
means  of  the  apparatus  shown  in  the  figure.  The  cement 
gauged  to  normal  consistency  is  tilled  into  a  cylindrical 
mould,  and  the  expansion  is  made  readily  measurable  by 
the    long    levers    shown    on    the    right-hand    side   of    the 


illustration.  When  the  mould  is  30  mm.  in  diameter  and 
0-5  mm.  in  thickness,  and  the  levers  attached  to  the  mould 
are  150  mm.  in  length,  their  displacement  corresponds 
with  the  linear  expansion  (due  to  blowing)  of  a  bar  of 
cement  0-6  m.  in  length. 

The  same  method  and  apparatus  may  be  used  by  the 
manufacturer  to  make  certain  that  his  product,  when  ready 
for  the  market,  contains  no  free  lime.  But  all  manu- 
facturers of  lime  and  cement  are  unanimous  in  protesting 
against  the  introduction  of  this  test,  alleging  that  its 
sensibility  is  so  great  as  to  cause  it  to  lead  to  the  con- 
demnation of  a  cement  containing  a  quantity  of  free  lime 
too  minute  to  be  of  any  practical  importance.  This  con- 
tention deserves  consideration,  but  in  the  meantime  the 
test  may  be  profitably  used  and  its  indications  compared 
with  the  behaviour  of  the  cement  when  actually  used  as  a 
structural  material. — B.  B. 


Effect  of  Gypsum  added  to  Portland  Cement.     F.  Schott. 
Thonind.  Zeit.  1894, 18,  819  ;  Cbem.  Kep.  1895,  9. 

The  author  has  determined,  by  means  of  the  Bauschinger 
apparatus,  the  alteration  in  volume  of  cement  approxi- 
mating in  composition  to  the  values  given  below  in  the 
table,  and  having  definite  additions  of  gypsum. 

Cements  containing  only  lime  and  silica  showed  the  least 
tendency  to  alteration  of  volume  consequent  on  the  addition 
of  gypsum.  Even  when  as  much  as  63  parts  of  gypsum 
per  100  parts  of  cement  was  added,  no  expansion,  but 
indeed  a  slight  contraction  took  place.  Cement  made  from 
kaolin  and  containing  12 '53  per  cent,  of  alumina  (being 
similar  in  this  respect  to  ordinary  Portland  cement), 
expanded  considerably  before  gypsum  was  added,  and  after 
its  addition,  exhibited  much  expansion  and  "  blowing." 
The  quantity  added  (63  per  cent.)  was  that  required  to  form 
the  compound  Al2033CaOCaS04  described  by  Michaelis. 
The  ferruginous  cement  behaved  per  se  like  a  good 
Portland  cement,  but  expanded  greatly  when  dosed  with 
gypsum,  this  indicating  that  the  action  of  gypsum  upon 
calcium  ferrite  is  similar  to  that  upon  calcium  aluminate. 
Cement  corresponding  in  composition  with  the  formula 
2CaOAl20:!  exhibits  strong  expansion,  which  is  increased 
to  the  point  of  "  blowing  "  by  the  addition  of  gypsum.  In 
order  to  obtain  some  insight   into  the  mechanism  of  this 
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CoMrosmoH  A.\i>  Altebatios  iv  Volume,  btatee  in  mm.  peb  100  m. 


Time  of 
Hardening. 


7  days 

28      „ 

„ 

180      „ 

#0      „ 

3G0      „ 

i  J  years 

11     ., 


2CaOSiO, 

100  Parts 
2Ca08iOi  1 
68  Parts 
Gypsum. 

i       • 

• 

0 

0 

—   5 

0 

-  7 

-15 

-15 

-20 

-20 

-30 

-40 

-4fi 

-60 

-50 

Kaolin 

Cemenl 

containing 

12'58  per  ('cut. 

Ai  ,0 


+  30 
+  120 
-t  310 
+  540 
+  575 
+600 
+  610 
+  630 


100  Parts 

Kaolin 

Cemenl   I 

<;;s  Gypsum. 


Strong 

expansion 
and 
'■  blow- 
ing." 


Ferruginous  m  ,,n.u 

1  ement  ferruginous 

,  ,«:,',1lti,I"r.,ir ,  Cement+38-7 

'-'  ^Percent.  Part8 Gypsumi 


2CaOAl,Oa 


l  Pari 

20aOAljO3 

+  l  Part 

um. 


+  10 

+   50 

+  35 

-.  2.0 

-t  35 

+801 

-i  in 

+385 

+  15 

+  495 

+  15 

+690 

+  15 

+  8S6 

•  190 

+  605 
+  705 
+  775 
+  880 
■i  '.'20 
+940 


4  1,2  K) 


Strong 

expansion 

and 

"  blow- 
ing." 


expansive  action,  mixtures  of  the  sintered  compound 
2CaOALj03  with  1,  2,  and  3  equivalents  of  gypsum  were 
prepared,  finely  powdered  in  an  agate  mortar,  and  portions 
weighing  2  gnus,  treated  in  flasks  with  50  c.c.  of  water  in 
order  to  ascertain  the  quantity  of  water  with  which  they 
were  capable  of  combining.  The  absorption  of  water  was 
large;  eg.,  100  parts  of  the  compound  AL.032CaO  when 
mixed  with  2  equivalents  of  gypsum  absorbed  117" 38 
parts  of  water  f  18  equivalents)  in  place  of  5  equivalents 
taken  up  by  foe  same  substance  in  the  absence  of  gypsum. 
.Such  absorption  and  consequent  expansion  adequately 
explain  the  "  blowing  "  observed.  (For  a  further  descrip- 
tion of  these  experiments,  see  this  Journal,  1895,  365  and 
366.)— B.  B. 


PATENTS. 


Improvements  in  and  relating  to  the  Manufacture  of  Lime 
Mistures  and  Cements  or  Mortars  suitable  for  Use  in 
the  Production  of  Artificial  Stone.  E.  Weckwarth,  Lima, 
Peru,  and  M.  Hoeft,  Herlin,  Germany.  Eng.  Pat.  21,735, 
November  10,  1894. 

BrjrxT  or  s]aked  lime  in  the  form  of  powder  is  added  to  a 
solution  or  paste  of  albumin  or  casein  and  thoroughly 
incorporated.  Just  before  use,  plaster  of  Paris  in  -uitable 
quantity  is  mixed  with  the  above,  and  the  mixture  used  in 
any  desired  way ;  when  set,  it  may  be  polished  by  gentle 
rubbing. — J.  C.  C. 


Improvements  in  Apparatus  relating  to  the  Burning  oj 
Material*  Uted  in  the  Manufacture  of  Cement, 
Hydraulic  Lima,  and  Similar  Substances,  and  for 
Obtaining  Watte  Products  therefrom,  J.  i-'.  du  Navarro, 
New  York,  C.S.A.     Eng.  Pat.  4191,  March  2,  1  - 

I'm.  invention  claims  the  combination  of  a  horizontal 
combustion  chamber,  having  suitable  charging  and 
discharging  openings,  a  cylindrical  retort,  a  hollow  axle 
•  I  with  '-lit'-  or  opening*,  and  on  which  the-  retort 
ii   fixed,   m<an-   for   beating    the    retort    externally;    no 

giving   a   glon    rotary    motion     to   the   retort  ;     suitably 
arranged  purifiers  ;  the  whole  constituting  an  apparatus  for 

ent-makiog  and  similar  materials. 
—J.  C.  C. 


X.-METALLURGY. 

Dressing  and  Metallurgical    Treatment  of  Nickel   Ores. 
A.  G.  Charleton.     J.  Soc.  of  Arts,  1895,  43,  609—661. 

This  is  a  continuation  of  a  paper  read  by  the  same  author 
before  the  Society  of  Arts  in  1894,  on  The  History,  Uses. 
and  Distribution  "of  Nickel.  (This  Journal,  1 894, 13,  640.) 
The  author  dwells  at  great  length  on  the  dressing  of  nickel 
ores  in  New  Caledonia,  Canada,  Norway,  and  Germany, 
devoting  several  pages  to  a  description  from  his  own  notes 
of  the  >ystem  adopted  in  the  Schneeberg  district  (llartz). 
He  then  quotes  Emmens'  views  upon  the  composite 
character  of  nickeliferous  pyrrhotite  (Journ.  Amer.  Chem. 
.Soc.  14,  10,  and  Jour.  Anal,  and  Appl.  Chem.  1892,  6, 
10),  as  evidenced  by  the  results  of  magnetic  concentration, 
which  point  to  the  possibility  of  nickel  being  an  essential 
element  of  the  gangue,  instead  of  a  constituent  of  the 
pyrrhotite.  The  treatment  of  the  nickel-cobalt  ores  of 
New  Caledonia  (see  The  Mineral  Industry,  1892);  of 
Garnierite  (vide  Annates  des  Mines,  1892)  ;  of  arsenical 
nickel  ore  (lioberts-Au-ten's  Introduction  to  the  Study  of 
Metallurgy)  ;  of  cupro-nickeliferous  mattes  at  the  St. 
Denis  works  ;  and  of  nickeliferous  pyrrhotite  in  Canada,  is 
de-cribed.  Accounts  are  also  given  of  the  Gossan, 
loTacfarlane,  and  Mond  (nickel  carbonyl)  processes.  Useful 
schedules  of  the  various  processes  are  presented.  Finally 
the  uses  of  nickel  for  alloying  with  copper  and  similar 
metals,  and  for  the  production  of  nickel  steel  for  armour 
plates,  ordnance,  marine  shafts,  flanges,  and  steel  wire  are 
dealt  with.  Questions  of  cost  are  in  many  cases  entered 
into,  and  the  paper  concludes  with  a  survey  of  the  present 
and  probable  future  relations  between  supply  and  demand. 
Frequent  references  are  made  to  a  paper  by  Sperry,  on 
nickel  steel,  read  this  year  before  the  American  Institute  of 
Mining  Engineers  (this  Journal,  1895,  487).— W.  G.  JI. 


Liquation  in  Crystalline  Standard  Gold.    T.  K.  Rose. 
Proc.  Chem.  Soc.  1895  [152  ,  107. 

1 1  baa  been  suggested  by  Roberts-Austen  that,  although  no 

ition  occurs   on   the   solidification  of   alloys   of   gold 

with    silver     and    copper,     some    rearrangement    might    be 

expected     to      take     place     when     these     alloys     are    made 

crystalline  and  brittle  by  the  addition  of  small  quantities  of 

bismuth  or  lead.  The  author  accordingly  rendered  stan- 
dard gold  impure  in  three  successive  experiments  by  the 
addition  of  o-2  and  o- i  percent  of  bismuth  and  0*2  per 
cent,  ot  lead  respectively,  oasting  the  metal  in  a  spherical 
iron  mould,  and  assaying  various  parts  of  the  mass. 

The  observed  variations  in  the  composition  of  different 
pari  -  of  the  man  can  be  explained  by  assuming  that  in 
these  allo\  ■  a  saturated  solution  of  cold  ami  silver  in  bismuth 
or  lead  (no  doubt  containing  a  little  copper  in  addition) 
remains   molten   sfter  th    greater  part  of  the  gold    and 
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,  >pper   1ms   solidified.    Those   constituent*  which  are  the 

i,r-t  to  become  Bolid  are  thus  enabled  to  assume  a  definite 

pi.     Morcovei .  as  the  portion  of  the  material 

i  remains  molten  Longest  is  pushed  inwards  the  centre 

miss  during  cooling,  the  interior  is  enriched  in  both 

d  silver. 


In.  d  0*07  percent,  of  aluminium)  to  a  gold-yellow 
(with  l-.'f  per  cent.).  On  the  second  evening  the  copper 
contained  onlj  0*02  per  cent,  of  aluminium,  but  the  drose 
produced  during  that  day  carried  85  per  cent,  of  copper. 

— \Y.  G.  M. 


"Reactions  of  Ammonium  Salts.     W.  R.  E.  Hodgkinson 

X.  E.  II.  Ilaiis.     Proc.  Chem.   Soc.  1895     152   ,  ill. 

See  under  VII.,  page  57 1 . 


Smelting  of  Copper  Slags  in  the  Herbertz  Fun, 
L.  Kuril). .     Chem.  Zeit.  1895,  19,  599— 600. 

mi  -  experience  with   a  Herbertz  steam-jet  draught 
furnace,  which  had  been  satisfactory  except  that  the  slag 
arried  too  much  copper,  induced  the  author  to  experi- 
ment with  a  new  pattern  of  this  furnace  erected  at  Cologne. 

new  turn, ice  differed  from  t lie  old  chiefly  in  being 
water-jacketed  to  a  height  of  0*75  metre  above  the  air 
inlet,  so  that  the  brick  lining  was  scarcely  attacked;  in 
having  a  door  ( through  which  the  tap-hole  is  driven)  in 
the  hearth,  to  facilitate  cleansing,  and  in  being  provided 
with  fume-depositing  chambers  for  the  waste  gases.  The 
inside  diameter  of  the  melting  /one  was  GOO  mm.,  and  the 
steam-jet  was  placed  at  a  height  of  about  -i  metres  above 
the  top  of  the  hearth  ;  a  charging  bell  was  provided.  The 
slag  used  for  the  experiment  contained  35  per  cent,  of 
copper  and  7-98  per  cent,  of  rY( ),  the  weight  being  2,200 
kilos.  The  furnace  was  first  filled  with  coke  to  a  height  of 
800  to  900  mm.  above  the  air  inlet;  in  two  hours  it  had 
become  ignited  throughout;  regular  charging  was  then 
commenced,  and  maintained  throughout  in  the  same  cycle  : 
— 50  kilos,  of  slag,  40  of  limestone,  then  50  of  slag  and  25 
of  coke.  The  steam-jet  was  now  started,  and  smelting 
commenced,  with  a  constant  vacuum  of  15  cm.  throughout. 
"Within  half  an  hour  a  free-flowing  slag  began  to  fall  past 
the  air-slot,  and  in  another  half  hour  the  slag-level  in  the 
hearth  had  risen  to  this  point,  so  that  the  slag  notch  was 
oprnod.  The  slag  was  very  fluid,  and  contained  onlyO'l 
percent,  of  copper,  whilst  the  copper  was  sufficiently  hot, 
and  held  less  than  0*3  percent,  of  iron,  requiring  therefore 
far  less  refining  than  the  copper  similarly  smelted  in  the 
ordinary  blast-furnace,  which  usually  contains  the  whole  of 
the  iron  in  the  charge.  To  minimise  the  sulphur  in  the 
copper,  both  the  tap-hole  channel,  and  th  emoulds  into  which 
the  metal  was  run.  were  painted  with  a  mixture  of  2  parts 
lime  and  1  part  of  clay.  Compared  with  ordinary  blast- 
furnace practice,  the  results  are  said  to  be  excellent,  onlv 
1,500  instead  of  4,000,  kilos,  of  coke  being  required  to  start 
the  Herbertz  furnace,  whilst  subsequently  it  requires  but  25 
(in  place  of  50)  kilos,  of  coke  per  100  of  slag  charged.  Then, 
as  above  mentioned,  the  copper  is  practically  free  from 
iron,  and  the  slag  is  quite  as  clean  as  that  produced  by  the 
older  plant.  The  refining  of  such  a  copper  would  be  more 
readily  and  economically  effected  in  a  converter  thau  in  an 
ordinary  refinery  ;  but  a  very  thorough  poling  would  be 
required.  The  dross  from  the  converter,  containing  only 
1  to  2  per  cent,  of  copper,  could  be  rejected,  whilst  refinery 
slag,  with  about  40  per  cent,  of  copper  and  much  iron,  must 
be  re-smelted,  so  that  the  iron  in  the  charge  would  be 
constantly  increasing. 

The  converter  would  be  specially  useful  for  the  treatment 
of  waste  aluminium  bronze,  which  by  frequent  re -meltings 
takes  up  so  much  silicon  from  the  crucible  that  it  may 
become  useless.  Scrap  may  only  be  worked  up  in  castings 
which  will  not.  be  subjected  to  rolling  or  drawing  ;  or,  pre- 
ferably, it  may  be  refined.  An  experiment  was  tried  in  an 
ordinary  refinery,  in  which,  after  the  metal  had  been 
melted  for  au  hour,  a  blast  was  let  on  to  hasten  the 
oxidation.  By  poling  simultaneously,  the  dross  formed 
■was  quite  grey  and  pulverulent,  and  consisted  of  94  per  cent. 
of  aluminium  with  6  per  cent,  of  copper.  Samples  removed 
in  a  ladle,  showed  that  the  bath  was  composed  of  several 
superposed  layers  of  different  alloys,  the  lowest  containing 
the  most  copper.  Ingots  cast  during  the  first  evening 
showed  a  variation  of  shades  from  a  deep  red  colour  (when 


Investigation  of  Aluminium  Alloys.     A.  Biche.    J.  I'harm. 
(him.  1895,  1,  5. 

Tin:  low  Strength  of  tin  makes  the  addition  of  lead  necessary 
for  tiie  preparation  of  commercial  alloys  of  this  metal. 
Seeing  that  lead  poisoning  frequently  follows  the  use  of 
such  alloys,  the  author  has  sought  to  replace  had  by  some 
other  metal,  and  suggests  the  use  of  nickel.  Aluminium 
alloys  easily  with  tin  if  half  the  total  tin  be  fused  at  a  high 
temperature  and  then  the  aluminium  and  finally  the  rest  of 
the  tin  he  added.  Tin-aluminium  alloys  rich  in  tin  can  be 
readily  worked,  and  can  even  be  rolled  to  foil  0-5 — 0*2  mm. 
in  thickness,  but  the  material  becomes  brittle  on  keeping, 
and  after  a  time  can  be  rubbed  to  powder  between  the 
lingers.  .Moreover,  tin-aluminium  alloys  are  more  easily 
attacked  than  the  pure  metals  by  water,  acids,  and  alkalis. 
The  alloy  containing  25  per  cent,  of  aluminium  gives  off 
hydrogen  when  acted  on  by  water,  the  evolution  being 
sufficiently  vigorous  to  allow  of  the  reaction  being  shown 
as  a  lecture  experiment.  Alloys  of  this  class  are  conse- 
quently useless  for  the  purpose  which  the  author  had  in 
view  — li.  B. 


Ternary  Alloys  of  Iron  with  Chromium,  Molybdenum,  and 
Tungsten.  J.  S.  De  Benneville.  Iron  and  .Steel  Institute, 
Spring  -Meeting,  1895.     The  Ironmonger,  71,  282. 

The  author  has  continued  his  experiments  on  these  alloys 
to  ascertain  in  what  order  of  "  chemical  affinity  "  chromium, 
tuugsten,  and  molybdenum  stand  to  iron.  The  alloys  were 
made  by  melting  these  (dements  in  pairs  with  the  iron, 
forming  tungsten-chromium  irons,  molybdenum-chromium 
irons,  and  molybdenum-tungsten  irons.  The  proportions 
taken  were  not  based  on  equal  weights,  but  on  the  atomic 
weights.  They  were  first  as  1 : 1  in  the  iron,  then  as  5: 1 
and  as  1:5.  In  the  tungsten-chromium  irons  there  is  a 
conclusive  indication  that  the  iron  by  preference  alloys 
itself  with  the  chromium.  Even  when  the  preponderance 
of  tungsten  over  chromium  is  as  great  as  five  atoms  to  one, 
or  19  grins,  to  1,  the  iron  exercises  a  selective  choice 
in  favour  of  the  chromium.  In  the  molybdenmn- 
chromium  irons,  the  chromium  is  again  by  preference  taken 
up  by  the  iron.  The  probable  reason  for  these  results  is 
considered  to  be  the  more  ready  dissociation  of  the 
chromium  molecule.  There  appears  from  these  results  to 
be  very  little  difference  between  molybdenum  and  tungsten- 
as  regards  their  combinatiou  with  iron,  taking  them  in 
reference  to  chromium.  In  the  molybdenum-tungsten  irons 
there  is  a  slight  difference  in  favour  of  molybdenum.  A 
large  number  of  the  results  of  a  chemical  examination  of 
the  residues  obtained  after  the  action  of  different  reagents 
on  the  alloys  is  then  given.  These  results  point  to  a 
varied  structure  in  the  alloys.  There  appears  to  exist, 
side  by  side,  a  number  of  compounds,  some  readily  attacked 
by  reagents,  and  others  inert,  distributed  with  considerable 
uniformity  throughout  the  mass.  The  compounds  formed 
are  not  all  ternary  compounds.  A  small  percentage  of 
iron,  in  several  cases  accompanying  large  percentages  of 
molybdenum  or  tungsten,  show  that  these  elements  are 
present,  in  part  at  least,  in  some  form  other  than  that  of 
ternary  alloys. 

The  form  in  which  carbon  exists  in  these  alloys  shows 
their  heterogeneity.  In  one  example,  carbon  was  present  in 
at  least  three  forms,  all  being  combined  carbon  : — (1) 
carbon  evolved  as  ill-smelling  hydrocarbons  by  the  action 
of  dilute  acids ;  (2)  carbon  present  in  the  residues 
obtained  by  acting  on  the  alloys  with  bromine,  which 
residues  are  not  attacked  by  dilute  hydrochloric  acid ;  and 
(3)  carbon  found  in  the  prismatic  crystals.  In  these  ternary 
alloys  also  is  found  the  moreicomplex  carbide  of  chromium, 
with  iron  and  molybdenum,  or  tungsten.  The  hardness  of 
these  alloys  cannot  be  attributed  simply  to  change  of  carbon 
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from  the  graphitic  to  the  combined  form,  but  to  the  forma- 
tion of  definite  carbides.  Then  follow  a  large  number  of 
extracts  from  and  references  to  the  work  of  different  authors 
in  relation  to  the  theories  of  combination  of  various  alloys 
and  of  chemical  solutions,  from  which  he  draws  analogies 
between  the  two.  The  existence  of  definite  compounds  in 
certain  metallic  solutions  pointed  to  the  belief  that  an 
analogous  condition  existed  in  these  iron  alloys,  and  that, 
in  cooling,  a  number  of  alloys  would  be  formed  dependent 
on  the  temperature  of  their  solidification.  Such  alloys, 
however,  would  not  necessarily  possess  chemical  stability  in 
regard  to  reagents.  He  suggests  also,  "  Can  there  not  exist 
in  iron  and  these  ternary  alloys,  when  passing  through 
successive  stages  of  liquidity,  compounds  analogous  to 
the  hydrocarbon  series? — that  is,  the  existence  of  poly- 
meric forms,  or  of  compounds  differing  but  little  in  their 
percentage  composition."  By  the  progressive  action  of 
increasingly  active  solvents  various  compounds  of  different 
degrees  of  stability  are  obtained,  the  same  metals  being 
found  in  the  solutions  obtained  by  each  solvent.  Such  a 
result  indicates  that  the  character  of  the  compounds  in 
these  alloys  is  not  similar.  The  molybdenum,  tungsten,  and 
iron  removed  by  the  weak  solvent,  silver  nitrate,  are  not 
combined  in  the  same  manner  as  the  metals  in  that  portion 
which  is  uuattacked  by  this  solvent,  but  decomposed  by 
hydrochloric  acid,  nor  in  the  manner  in  which  these  elements 
are  found  in  the  still  more  stable  residues.  The  last 
named  are  the  compounds  with  high  solidifying  point  and 
great  density,  which  separate  out  from  the  metallic  solution 
at  a  comparatively  early  stage. — A.  W. 


results  of  his  own  investigations  were  decidedly  contrary  to 
this  conclusion,  lie  says  it  would  appear  as  though  they 
might  safely  class  arsenic  with  silicon  or  manganese. 
Mr.  Snelus  said  that  in  making  "  Delta  "  metal  he  had 
found  that  the  presence  of  arsenic  in  zinc  had  enabled  the 
latter  metal   to  alloy  with   more  iron.     Uy  prolonged  action 

:  of  molten  zinc  upon  finely-divided  iron,  one  could  attain  to 
upwards  of  12  per  cent,  of  iron  in  zinc.  He  found  that 
without    any    arsenic    the    maximum    amount    of    iron    lie 

I  could  get  into  the  zinc  was  generally  a  little  over  10  per 
cent.,  whereas  with  2*25  per  cent,  of  arsenic  he  got  14"  15 
per  cent.  The  importance,  in  analysis,  of  separating  the 
arsenic  from  the  phosphorus  was  discussed.  Hitherto  in 
some  cases  arsenic  had  been  weighed  and  calculated  as 
phosphorus,  and  had  been  considered  to  have  equally 
deleterious  effects.  These  experiments  show  that  it  is 
incorrect  to  class  arsenic  with  phosphorus,  and  to  con- 
demn a  steel  as  containing  too  much  phosphorus  by 
considering  these  two  elements  as  one. —  A.  W. 


The  Effect  of  Arsenic  on  Steel.  J.  E.  Stead.  Iron  and 
Steel  Institute,  Spring  Meeting,  1895.  The  Ironmonger, 
71,  256—275. 

Full  details  of  a  large  number  of  experiments  and  me- 
chanical tests  to  show  the  effect  of  varying  quantities  of 
arsenic  on  steel  are  given  in  this  paper.  A  consideration 
of  them  leads  to  the  conclusion  that  between  0-10  and  0-15 
per  cent,  of  ar-euic  in  steel  for  structural  purposes  does  not 
appear  to  have  any  material  effect  on  its  mechanical  pro- 
perties. The  tenacity  is  but  slightly  increased,  the  elonga- 
tion is  apparently  not  affected,  and  the  reduction  of  area  is 
practically  equal  to  that  of  ths  same  steel  without  the 
addition  of  arsenic.  When  1  per  cent,  of  arsenic  is  present 
the  tenacity  is  increased,  the  elongation  slightly  reduced, 
and  the  contraction  materially  reduced.  The  bending  pro- 
les are  fairly  good.  With  1-5  per  cent,  the  tenacity  is 
-till  further  increa-ed,  the  elongation  and  contraction 
further  reduced,  and  the  bending  properties  are  poor. 
With  -1  per  cent,  of  arsenic  the  tenacity  is  increased,  but 
the  elongation  and  contraction  become  nil.  The  effect  of 
quenching  the  steel  after  heating  to  redness  Mas  to 
improve  the  bending  properties  in  every  case  where  arsenic 
present  in  large  quantity.  The  tenacity  of  the  quenched 
materials  has  not  yet  been  determined,  ilot-working  has 
rot  been  affected  in  the  slightest  degree  by  even  4  per 
•  of  anenic.  From  the  fact  that  such  material,  when 
ted  below  it-  burning  point,  can  be  readily  hammered 
and  rolled,  it  may  be  concluded  that  arsenic  has  not  the 
slightest  tendency  to  produce  red-shortne—. 
Arsenical  steel  does  not  appear  to  be  more  liable  to 
a  than  the  same  material  without  arsenic  ;  in  fact, 
oxidation  is  retarded  by  the  presence  of  -mall  quantities 
id  this  element.      Welding  i-  made  more  difficult  by  arsenic, 

and,  when  welding  material  is  required,  it-  presence  should 

be    most    carefully    avoided,    as    even   small    quantities 

deleterious.    This  property  has  previously  been  noticed  by 
Harbord  and  Tucker.     Eli    I         onductivhy   i-   materially 

iced  by  even  small  quantities  of  arsenic,  0*25  per   cent. 

diminishing  it  by  about  15  per  cent.     A-  an  appendii  the 
analytical  method        i  bese,   however, 
i  mbodied  in  a  paper  read  before  the  Newcastle  Section 
'<f,;  sty  (this  .Journal,  1885,  AAA     446). 

in   the   eoana   of   a  lengthy   discussion   on    this  papei 

J'aul    -fated    that    further   proof    should    be   brought  to 

•  oncluding  tbat arsenical  of  lining  0*3  per 

of  carbon  bent  better  after  quenching  in  water,  a    tic 


Siemens'   Process  for   Extracting  and  Depositing    Gold. 
Zeits.  f.  Elektrotechnik  u.  Elektrochem.  1895,  532—534. 

This  paper  is  based  upon  information  supplied  by  the  firm 
of  Siemens  and  Halske.  The  following  is  a  brief  outline  of 
the  process: — The  auriferous  ores  and  residues  are  treated 
with  a  dilute  solution  of  potassium  cyanide,  which  dissolves 
out  nearly  all  the  gold  ;  the  solution  is  then  electrolysed  by 
a  current  from  a  dynamo  and  the  gold  is  deposited  on  lead 
plates.    Finally  the  lead  is  cupelled  off. 

Nature  of  the  Ore. — Since  the  method  depends  upon 
extraction  by  means  of  potassium  cyanide,  it  is  advisable 
that  the  ores  should  not  contain  substances  capable  of 
decomposing  the  cyanide.  Such  substances  are: — Free 
sulphuric  acid,  ferrous  and  ferric  sulphates,  foreign  metals 
and  such  of  their  compounds  as  are  soluble  in  potassium 
cyanide.  Soluble  substances  are  removed  by  washing  the 
ore  with  water,  in  which  process  lime  may  be  used.  The 
solvent  action  of  potassium  cyanide  is  slow  and  incomplete 
when  the  gold  is  present  iu  the  form  of  coarse  grains. 
When  the  ore  is  very  rich,  the  percentage  yield  becomes 
reduced.  Hence  the  method  is  best  adapted  for  the  treat- 
ment of  auriferous  quartz,  pyrites,  and  tailings  of  medium 
and  low  grades  containing  metallic  gold  in  a  finely-divided 
state.  Ores  should  be  reduced  to  fine  powder  before 
extraction :  tailings  (residues  after  amalgamation)  are 
already  in  this  state. 

Extraction. — This  is  carried  out  in  large  iron  vessels  of 
about  100  cubic  metres  capacity.  The  potassium  cyanide 
solution  is  poured  over  the  gold-sand  or  tailings  and  mixed 
by  means  of  special  stirring  apparatus,  the  construction  of 
which  is  modified  according  to  the  nature  of  the  raw 
material  (tailings  or  slime).  When  the  extraction  is 
sufficiently  complete  the  solution  is  conveyed  into  the 
depositing  tanks  and  the  spent  sand  is  removed. 

Depositing   Tanks. — These  are  also  made  of    iron,   but 

are  of  much  smaller  capacity  (about  20  cubic  metres). 
'I  he  gold  is  deposited  eleetrolytically  upon  thin  lead  plates 
in  the  form  of  an  adherent  powder.  After  the  gold  has 
been  deposited,  the  solution  is  enriched  with  as  much 
cyanide  as  is  required  to  make  up  for  the  amount  lost  iu 
extraction  and  deposition.  It  is  then  conveyed  back  to  the 
extraction-tanks  and  can  be  used  over  again. 

Consumption  <>J   Cyanide. — The    potassium   cyanide    is 

decomposed  by  the  air  and  the  carbonic  acid  present  in  it, 
as  well  as  by  the  gold  and  other  metals.  The  amount  thus 
consumed  depends  upon  the  nature  of  the  ore  or  tailings. 
Works  in  the  Transvaal  dealing  with  8,000  tons  of  tailings 
per  month  have  been  found  to  consume  0-25  lb.  of  cyanide 
per  ton  of  tailings  (the  latter  containing  about  5  dwt.  of 
gold  per  ton). 

Expenses,tifC.  —  Detail-  of  the  initial  anil  working  expenses 

of  works  in  the  Transvaal  capable  of  dealing  with  8,000  tons 

of  tailings  per  month  are  given,  of  these  the  following  may 
be  of  interest.  Mechanical  power  used  (i)  for  electro- 
deposition  .")  hm -.  power;  (2)  for  all  purposes  (including 
i  li  ctric    lighting  and   electric  transmission   of  power    for 
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driving  the  itirriog  apparatus,  &c.)  25  bone-  power. 
Approximate  coal  (exclusive  of  freight,  duty,  and  cosl  of 
erection)  of  apparatus  for  electro-deposition  250/.;  of 
apparatus  for  electric  lighting  and  transmission  of  power 
7501.     Average  j  ield      70  per  cent. 

Comparison  with  the  MacArthur-Forrest  Process.— la 
this  proci  m  the  gold  is  extracted  bj  potassium  cyanide,  l>ut 

[eposited  from  the  solution  by  scrap  zinc.  This  method 
.,!'  precipitation  only  works  satisfactorily  with  comparatively 
strong  solutions  of  potassium  cyanide.    Tbe  strength  com- 

Qly   used  per  cent.;    whereas   in   the   Siemens 

process   the   BOlution    need  only   contain   0"08   to   O'Ol     per 

cent.     Iii    the    work-  above-mentioned    the   cost    of  the 
potassium  cyanide  used  per  month  during  the  first  year  was 

7."'/.  :  whereas  works  of  the  same  capacity  (3,000  tons  of 
tailings  per  month)  employing  the  Mac  Arthur- Forrest 
process  it  is  Mated,  would  consume  220Z.  worth  of  cyanide 
-IK.T  month.  The  use  of  weaker  solutions  involves  a  loDger 
time  in  extraction  and  necessitates  a  larger  number  of 
extraction-tanks  ;  but  the  advantage  appears  to  be 
largely  on  the  side  of  the  Siemens  process.  Other  advan- 
tages "are  that  the  gold  is  obtained  as  an  adherent  deposit 
and  that  the  lead  can  he  recovered.  In  the  MacArthur- 
Forrest  process  the  gold  is  obtained  asaloose  powder  mixed 
n'ith  scrap  zinc  ;  and  when  the  zinc  is  removed  by  acids  or 
other  chemicals,  both  the  latter  and  the  zinc  are  wasted. 
According  to  Eissler,  the  working  cost  of  the  MacArthur- 
Forrest  process  amounts  to  ~s.  or  8s.  per  ton  of  tailings  (in 
works  dealing  with  100  tons  a  day);  the  cost  of  the 
Siemens  process  is  only  3s.  per  ton  (see  also  this  Journal, 
1895,  38).— D.  E.  J. 


Determination  of  Nickel  in  Nickel  Steel.     V..  I).  Campbell 
ami  W.  II.  Andrews.     J.    Amcr.   Chem.   Soc.    L895,  17 

See  under  XXIII.,  page  598. 


Estimation  of  Sulphur  in  I  run.     1..  L.  de  Koninck 
Chem.  Z.  it.  1895,  19,  502. 

See  under  XXIII.,  page  597. 


PATENTS. 

Treatment  of  Finely-divided  Substances,  suck  as  Crushed 
Ores,  Slime,  Tailings,  and  the  like,  for  the  Separation 
anil  Recovery  of  Metals  and  Metallic  Compounds 
therefrom,  and  Apparatus  therefor.  ( j.  liobson,  Dolgelly, 
aid  S.  Crowder,  London.  Eng.  Pat.  427,  January  B, 
1^94. 

Tin:  finely-divided  ore  is  agitated  in  a  moist  state  with  a 
liquid  of  lower  specific  gravity  than  water,  obtained  by 
•.nixing  a  liquid  hydrocarbon,  such  as  turpentine,  paraffin, 
&c,  and  a  fatty  oil,  such  as  colza  oil,  the  proportions 
varying  according  to  the  nature  of  the  material  operated 
on.  The  metallic  matter  coining  into  intimate  contact  with 
the  oils,  is  taken  up  by  them  and  rises  to  the  surface, 
whence  it  can  be  run  off  with  some  of  the  oils  into  a 
suitable  settling  or  separating  vessel  and  obtained  free  from 
the  mixture  of  oils,  which  is  then  ready  for  use  again. 

The   fatty   oil   appears  to   play  the    principal    part,    the 
mineral  oil  merely  serving  as  a  diluent. — A.  \V. 


Blast-Furnace  Gases  and  Products.     K.  J.  Bayer.     Chem. 
Zeit.  1893,  19,  855—856. 

Gredt  has  proposed  a  method  for  the  recovery  of  materials 

carried  off  by  the  gases   of  the    blast    furnace,  in    which 

process  they  are  washed  with  water.     The  filtered  aqueous 

washings  are  stated  to  leave  on  evaporation  a  saline  residue 

containing  iodine,  chlorine,  potassium,  and   calcium.     The 

author  has  examined  the  flue-dust  deposited  in  the  tubes 

leading  from  the  furnace,  and  divides  it  into  two  classes — 

<1)  The  ordinary  dust,  which  consists  of  more  or  less  coarse 

particles  of  ore,  coke,  lime,  &c,  mechanically  carried  off  by 

the  gases  ;  (2)  A  finely-divided  loose  grey-white  portion, 

whicb  deposits  in  crusts  on  the  upper  surfaces  of  the  tubes. 

On  extracting  the   latter  with  boiling  water,   the    soluble 

portion    was   found    to  contain    considerable   quantities  of 

iodine,   which  would  probably  pay   for  recovery,   and  on 

cooling  a  small  quantity  of  fine  lemon-yellow  needles  was 

deposited.     On   evaporating    the  solution    of    the  crystals 

with  sulphuric    acid,  iodine    was  evolved    and    a    residue 

soluble  in  water  consisting  cbiefly  of  thallium  sulphate,  was 

obtained.     After  removal  of  the  thallium  by  the   addition 

of    hydrochloric  acid,  the    filtrate    so  obtained,  yielded   a 

metallic  sponge  on  treatment  with  zinc.     The  filtrate  from   ' 

the  yellow  needles.     The  filtrate  from  the   yellow    needles   , 

also  formed  brown  precipitates   with  potassium  iodide  and 

with  ammonia. 

The  mother-liquor  from  the  crystals,  contained  a  large 
amount  of  iodine,  which,  according  to  the  author,  has  its 
source  in  the  coals  used  in  the  furnace,  which,  in  the  case 
under  consideration,  were  of  Belgian-Rhine- Westphalian 
origin.  The  insoluble  residue  consisted  chiefly  of  zinc 
oxide. 

In  pulling  down  a  blast  furnace  the  author  found  large 
quantities  of  a  greenish  powder  "  Cadmie,"  consisting  of 
zinc  oxide.  In  some  places  where  the  deposit  was  not  so 
dense,  fine  clear  brown  or  greenish  hexagonal  crystals  of 
zinc  oxide  were  obtained,  and  in  cooler  places  crystals  of  | 
iodide  of  lead  and  even  metallic  lead,  pure  except  for  traces 
of  silver,  were  also  found,  together  with  crystals  of  potasssium 
and  sodium  chloride. — H.  I. 


Certain  Improvements  in  the  Manufacture  of  Iron  and  Steel 
and  other  Metals,  and  in  Apparatus  to  he  Employed  in 
the  said  Manufacture.  II.  G.  Richardson,  Wordsley. 
Eng.  Pat.  G7S3,  April  5,  1894. 

By  this  process  the  iron  or  other  metal  is  purified  by  the 
introduction  of  certain  purifying  materials  at  the  point  or 
place  of  reduction  or  conversion  of  the  ore  to  the  metallic 
state  in  the  blast  furnace,  or  whilst  being  heated  in  the 
refinery  furnace.  The  materials,  such  as  carbonates, 
oxides,  chlorides,  &c,  of  lime,  manganese,  &c,  in  a  state  of 
powder,  are  introduced  through  the  tuyere  pipes  and 
injected  into  the  furnace  by  the  blast.  Attached  to  the 
tuyere  pipe  is  a  hopper  for  maintaining  the  supply  of 
material  to  the  blast,  or  a  gasholder  is  used  when  the 
purifying  material  is  supplied  in  the  gaseous  state. — A.  W. 


Improvements  in  the  Manufacture  of  Steel.     C.  de 
Esteve  Llatas,  Paris.     Eng.  Pat.  G974,  April  7,  1894. 

This  process  is  used  to  obtain  steel  of  the  highest  quality, 
such  as  "  crucible  steel,"  in  a  Bessemer  converter  or  in  a 
"  Siemens-Martin  furnace,"  at  a  cost  but  little  exceeding  that 
of  the  ordinary  process  for  low-grade  steels.  The  metal  is 
heated  in  the  converter,  or  furnace,  in  the  ordinary  way, 
until  the  bath  is  brought  to  the  desired  point  of  purity  as 
regards  the  amount  of  carbon  present.  Manganese  and 
silicon,  which  are  first  heated  to  cherry-redness,  are  then 
introduced  either  simultaneously  e*  the  silicon  after  the 
manganese  has  been  absorbed.  The  resulting  metal  should 
contain— (1)  For  hard  steel: — Carbon,  0-075  to  0-085 
per  cent.;  manganese,  0-020  to  0-030  per  cent.;  silicon, 
0*025  to  0-035  per  cent.:  and  (2)  for  soft  steel: — 
Carbon,  0-045  to  0-055  per  cent.;  manganese,  0-040  to 
0-050  per  cent.:  silicon,  0-025  to  0-035  per  cent.  The 
addition  of  0-012  to  0-020  per  cent,  of  aluminium  is 
advantageous.  It  may  be  added  in  the  ladle  or  the  mould, 
but  if  added  in  the  furnace  should  only  be  introduced  at 
the  last  moment  Steel  thus  produced  is  said  to  possess 
greater  toughness  and  homogeneity  than  ordinary  crucible 
steel.— A.  W. 
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Improvements  relating  to  the  Manufacture  of  Nickel  and 
Cobalt.  P.  Maohes,  Lyons,  Franco.  Eng.  Pat.  6914, 
April  6,  1894.     (Under  international  Convention.) 

Is  the  manufacture  of  nickel,  a  matte  is  produced  of  nickel, 
iron,  and  sulphur.  After  eliminating  the  iron  by  the  older 
methods,  a  product  is  obtained  which  contains  a  larj;e 
proportion  of  sulphur.  In  the  present  process  it  is  this 
material,  practically  free  from  iron,  which  is  treated.  The 
sulphur  is  completely  eliminated  by  simple  fusion  with 
alkaline  or  basic  fluxes  mixed  with  the  corresponding 
chlorides,  such  as  a  mixture  of  lime  and  chloride  of 
lime.  The  fusion  may  be  effected  in  any  suitable 
furnace  or  in  a  crucible,  provided  that  they  are  furnished 
with  a  neutral  or  basic  lining.  In  practice,  the  author 
found  a  mixture  of  lime  and  chloride  of  lime  very  effective 
when  used  partly  as  a  false  bed  and  partly  mixed  in 
the  charge.  The  nickel  parted  with  its  sulphur  to  the 
lime,  forming  a  slag  practically  free  from  nickel.  This  slag 
is  employed  in  the  preliminary  melting  of  fresh  ore  to 
matte,  and  forms  a  valuable  flux  by  reason  of  the  lime  and 
sulphur  it  contains.  Thus  the  lime  combines  with  the  silica 
of  the  ore,  and  the  sulphur  is  useful  in  the  case  of  ores 
containing  only  small  quantities  of  this  element. 

The    same    method   applies    to    the    elimination    of  the 
sulphur  from  the  cobalt  matte. — A.  W. 


Improvements  relating  to  the  Treatment  of  Nickel  and 
Cobalt  Ores.  P.  Manhes,  Lyons,  France.  Eng.  Pat. 
6984,  April  7,  1894.     (Under  international  Convention.) 

By  this  process  nickel  and  cobalt  can  be  obtained  commer- 
cially pure  from  their  ores  in  one  operation.  There  are 
two  principal  reactions.  The  first  is  the  elimination  of  the 
iron  by  oxidation  and  the  dissolution  of  its  oxide  in  boracite 
or  other  suitable  flux,  forming  a  fluid  slas.  By  the 
second,  the  residual  sulphur  is  eliminated  by  heating  with  a 
basic  slag  mixed  with  its  corresponding  chloride  (see 
preceding  abstract).  The  matte  obtained  by  roughly 
fusing  the  sulphide  ore,  is  treated  in  a  converter  lined  with 
a  basic  material.  During  the  blowing,  the  oxide  of  iron  is 
dissolved  by  the  boracite  flux,  which  is  added  just  before  the 
Mowing  commences.  When  the  iron  has  been  completely 
oxidised,  the  scoria  is  drawn  off.  The  reagents,  lime  and 
chloride  of  lime,  needed  to  eliminate  the  sulphur,  are  then 
added  and  the  blowing  recommenced,  when  the  pure  metal 
is  quickly  obtained,  together  with  a  basic  sulphide  slag. 

— A.  W. 


Improvements  in  the  Treatment  and  I  rtilisation  of  ( >td  or 
Uisused  Vessels  or  other  Articles  of  Tin- Plate. 
F.  Redman,  and  the  London  and  Provincial  Tin-Plating 
Company,  London.     Eng.   Pat.  8967,  May  5,  1894. 

OlD  or  disused  articles  of  tin-plate  are  separated  into  their 
constituent  parts,  the  solder  collected,  and  the  larger  and 
better  pieces  flattened  out  and  re-tinned,  or  plated  with 
nickel,  copper,  or  other  metal.  By  dipping  the  pieces  into 
hot  oil  or  fat,  the  solder  is  melted  and  tails  to  the  bottom  of 
the  hot  oil  bath.  Or  a  suitable  furnace  is  employed,  provided 
with  a  gutter  into  which  the  melted  solder  runs,  and  by 
which  it  is  conveyed  to  a  receiver  outride  the  furnace.  The 
ordinary  tinning  process  is  employed  for  re-tinning. 


A  Method  of  Protecting  Iron,  Steel,  or  other  Mr/a/  from 
Oxidation  during  Heating.  F.  Siemens,  London.  Eng. 
Pat  1 1,188,  .June  8,  i 

Tin;  piece-  of  metal  to  he  protectc  I,  are  coated  with  a  p 
coaritting  of  lubttancei  which  have  do  injurious  effect  on 

the    metal,   and   form    a    coating    which     remains     intact   at 

moderate  temperatures,  and   a  fusible  slag  al  high  tempera- 
ture-.    I  he  j  imposed  Of  finely  dh  ided  fii<  clay,  mixed 
with    materials,   -neb    as   marl,    chalk,    dolomite,    With    01 
oxide-,  or  carbonate-    (,j    iron    or  manganese,  with   siliceous 
materials    or     with     alkalis,    alkaline     carbonates,    all.alm  ■ 

ii-,  fee,  according  to  the  nature  of  the  metal  treated 


and  the  temperature  employed.  The  slag  formed,  protects 
the  metal  from  oxidation,  and  does  not  affect  its  quality 
when  rolled,  hammered,  or  otherwise  worked.— A.  YV. 


Improvements  in  Methods  of  Partially  Decarbonising  and 
Converting  Iron.  8.  Hufty  and  J.  K.  Caldwell,  Phila- 
delphia, U.S.A.  Eng.  Pat.  11,570,  June  II,  1894. 
Ti if.  metal  is  subjected,  while  highly  heated  but  still  con- 
siderably below  the  point  of  fusion,  to  the  action  of  the  gases 
resulting  from  the  decomposition  of  nitro-hydrochloric 
acid  by  heat,  or  of  liquids  containing  nitrogen,  hydrogen, 
and  oxygen,  such  as  nitric  acid  or  the  ordinary  aqua 
ammonia  of  commerce,  by  which  means  the  iron  is  partially 
decarbonised. 

As  an  instance  of  what  can  be  done  in  carrying  out 
this  invention,  it  is  stated  that  in  the  treatment  of  ordinary 
white  iron  the  use  of  30  oz.  of  acid  to  every  1 00  lb.  of 
iron  will  give  good  results. — J.  II.  C. 


Improvements  in  the  Treatment  of  Calamine  and  Similar 
Minerals  or  Compounds  for  the  Extraction  of  Zinc. 
Carl  Hoepfner,  Giessen,  Germany.  Eng.  Pat.  11,724, 
June  16,  1894. 

The  calamine  or  similar  mineral  is  finely  powdered,  and 
treated  with  a  slrong  solution  of  calcium  chloride  at 
a  high  temperature  and  under  pressure.  The  zinc 
solution  thus  obtained  is  then  electrolysed  in  an  apparatus 
fitted  with  insoluble  anodes  from  which  chlorine  is 
liberated,  and  may  be  utilised  for  producing  chlorate  of 
potash  or  bleaching  powder,  &c,  whilst  pure  metallic  zine 
is  deposited  on  the  cathodes.  Only  a  portion  of  the  zinc 
is  thus  deposited,  the  remaining  portion  being  precipitated 
chemically,  preferably  by  means  of  hydrate  of  lime. 

—J.  H.  C. 

Process  for  the  Treatment  of  N ickeliferous  Iron  Ores. 
W.  T.  Gibbs,  Buckingham,  Canada.  Eng.  Pat.  13.851. 
July  18,  1894. 

In  this  process  the  crude  ore  is  roasted  to  convert  the 
sulphides  of  iron,  nickel,  and  copper  into  their  respective 
oxides.  The  granulated  ore  is  then  finelv  pulverised  and 
extracted  in  a  closed  cast-iron  percolator,' with  ammonia  of 
sp.  gr.  0-90,  to  dissolve  the  nickel  and  copper  oxides. 
The  clear  ammoniacal  solution  is  subjected  to  a  kind  of 
fractional  distillation  in  three  cast-iron  retorts,  each  pro- 
vided with  an  apparatus  for  condensing  and  absorbing  the 
ammonia.  The  retorts  may  be  connected  together  so  that 
the  solution  can  flow  through  each  in  turn.  In  the  first 
retort,  oxide  or  hydrate  of  nickel  is  precipitated  j  in  the 
second,  a  mixture  of  this  with  oxide  of  copper;  and  in  the 
third  and  la-t  retoi  t,  which  contains  barely  atraceof  ammonia, 
pure  o\ide  of  copper  is  thrown  down.  The  separated  oxides 
of  nickel  and  copper  in  the  fir.-t  and  last  retorts  are  reduced 
to  metal.  The  mixed  oxides  in  the  second  retort,  which 
should  form  only  a  very  small  proportion  of  the  whole,  are 
treated  again  with  afresh  batch  of  the  ore  in  the  percolator.. 
—A.  W. 

Improvements  in  Processes  for  Converting  Cast- Iron  into 
Malleable  Iron  or  Steel.  Samuel  Hufty,  Camden,  New 
Jersey,  and  J.  K.  Caldwell,  Philadelphia,  Pennsylvania, 
Eng.  Pat.  15,225,  August  -j,  i si)4. 

The  materia]  to  be  converted,  is  first  heated  in  an  open- 

hearlb  furnace  by  a  reducing  flame  to  a  temperature 
somewhat  below  the  point  of  fusion.  When  it  has  reached 
the  desired  temperature,  and  while  it  is  still  subject  to  the 
action  of  the  reducing  flame,  a  decomposable  oxidising 
fluid,  inch  as    air,  steam,  or  water,  is   Supplied    by  means  of 

special  tuyi  rei  in  such  volume  as  may  be  necessarj  to  com- 
bine with,  and  eliminate  from  the  heated  iron,  the  required 

amount  of  carbon  to  he:  removed,  but  not  in  such  volume 
as  to  form  an  iron-scale  on  its  surface. — J,  II.  ('. 
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I'lo*,,    /,.,  Coating   Vletals  with  I'm.     L.  Bangert,  Libau, 
Russia.     I  ng   im    20,071,  October  20,  L894. 

I  Hi  plates,  baviDg  been  previously  pickled  in  dilate 
tulphuric  acid,  arc  passed  down  through  a  bath  of  molten 
tin  covered  uith  zinc  chloride,  thence  up  through  a  similar 
batb  covered  with  an  oil-mixture  composed  «l  ahout  25 
parts  (if  palm-oil, 25  parts  of  tallow, and  55  parts  of  mineral 
oil,  such  as  naphtha,  and  finally  through  an  oil-bath  filled 
with  the  above-described  mixture.  Squeezing  rollers  are 
provided  fur  removing  the  superfluous  material  from  the 
sheets  a-  they  pass  through. — J.  If.  C. 


Improvements  relating  to  the  Production  of  Homogeneous 
('us/  Iron  or  Steel,  and  to  Apparatus  therefor.  A. 
[jencauchez,   Paris.      Eng.   Pat.    2:>,:j22,  December  31, 

18',1-J. 

Win  \  new  cast-iron  is  to  be  treated,  it  is  melted  in  a 
refining  furnace  and  maintained  in  a  fluid  condition  at  as 
low  a  temperature  a*  possible  for  about  20  minutes,  using  a 
neutral  or  slightly  oxidising  flame. 

When  old  iron  scrap  is  to  be  treated,  or  metal  containing 
sulphur,  the  furnace  is  charged  with  powdered  coke  or  other 
carbonaceous  matter,  ferromanganese  and  lime  are  added  as 
may  be  necessary,  and  when  the  charge  is  fully  melted,  the 
temperature  is  allowed  to  fall  to  that  at  which  ordinary 
cast-iron  melts,  and  so  maintained  for  a  time. 

In  either  case,  when  the  desulphurisation  is  complete,  the 
slags  produced  are  removed,  and  the  temperature  is  raised 
to  a  point  just  below  that  at  which  the  oxidation  of  carbon 
commences.  Air  is  then  blown  over  the  surface  so  as  to 
oxidise  the  phosphorus  and  silicon,  lime  is  added,  and  some- 
times magnetic  or  other  oxide  of  iron,  and  the  slags 
Containing  the  various  impurities  arc  again  skimmed  off. 
The  "  carburetted  iron  "  or  "  fine  metal,"  partially  freed 
from  manganese,  sulphur,  phosphorus,  and  silicon,  thus 
produced,  may  either  be  further  purified  by  the  well-known 
"  repouring  "  or  "  transfer  "  process,  or  the  refining  may  be 
completed  in  the  same  furnace.  In  the  latter  case,  the 
metal,  after  careful  skimming,  must  be  rapidly  raised  to  the 
highest  temperature  possible  by  means  of  a  rich  gas  from  a 
gas-producer  reinforced  by  powerful  regenerators.  The 
iron  is  thus  decarburised,  and  the  refining  completed  at  as 
low  a  temperature  as  possible  ;  the  temperature  being 
raised  again  for  the  final  fusion  for  casting. 

The  whole  of  the  refining  is  thus  divided  into  six  stages  : — 
(1)  Fusion;  (2)  desulphurisation;  (3)  dephosphorisation  ; 
(4)  removal  of  silicon;  (5)  decarburisation  and  completion 
of  the  refining  ;   (6)  fusion  for  casting. 

Sundry  improvements  are  said  to  have  been  made  in  the 
Siemen's  furnace  so  as  to  facilitate  the  required  speedy 
changes  of  temperature,  from  the  low  temperatures  em- 
ployed during  the  first  four  phases  of  the  process  to  the 
highest  temperatures  employed  industrially,  which  are 
imperative  for  effecting  the  fifth  and  sixth  phases. 

—J.  H.  C. 


Improvements  in  Treating  Ores  or  other  Substances  or 
Liquors  containing  Gold  or  Silver,  or  both,  and  Appa- 
ratus therefor.  J.  Y.  Johnson,  London.  From  L. 
Pelatan,  Paris,  and  F.  Clerici,  Milan.  Eng.  Pat.  2493, 
February  5,  1895. 

In  this  process  the  finely-divided  material  to  be  treated,  is 
placed  in  a  suitable  solution  for  dissolving  the  gold.  The 
metal  is  then  precipitated  by  electrolysis  without  previously 
filtering,  and  obtained,  either  in  the  metallic  state  or  as  an 
amalgam,  according  to  the  nature  of  the  cathode.  The 
solution  also  contains  a  metallic  salt,  such  as  sodium 
chloride,  to  increase  the  conductivity.  The  operation  is 
carried  out  in  a  special  vat,  in  which  the  cathode  may  be 
lead  plates,  or,  better  still,  mercury  or  amalgamated  sheets 
of  copper  or  silver.  At  the  bottom  of  the  vat  is  an  annular 
groove  filled  with  mercury  connected  with  the  cathode, 
the  surface  of  which  accordingly  remains  clean.  With  this 
mercury,  any  larger  pieces  of  metal  falling  to  the  bottom  of 
the  vat  amalgamate.      The  contents  are  agitated  bv  screw 


blades  carried  by  a  vertical  shaft,  which  can  be  rotated  at 
the  required  speed.     This  shaft   is   made  of  iron,  sti 
copper,    &c,    and    forms    the    anode.     The    plates    of    the 
cathode  are  placed  <>n  the  sides  and  bottom  of  the  vat. 

With  ores  direct  from  the  mines,  the  author  employs 
Cyanide  Of  potassium  (<>•  I  per  cent,  solution),  together  with 
a  solution  of  salt,  and  an  oxidising  compound,  such  as 
oxygenated  water  or  potassium  peroxide. — A.  W '. 


An  Impaired  Process  for  the  Id  traction  of  Metals  from 
Oxides  and  Sulphides.  Claude  T.  J.  Yautin,  London. 
Eng.  Pat.  830G,  April  26,  189"). 

The  oxygen  or  sulphur  compounds  of  chromium,  iron, 
tungsten,  titanium,  molybdenum,  nickel,  cobalt,  uranium, 
vanadium,  or  glucinum  are  heated  at  a  high  temperature, 
with  metallic  aluminium  in  a  finely-divided  state.  The 
reduction  is  effected  in  a  vessel  lined  with  fire-clay  or  other 
refractory  material,  and  it  is  generally  preferable  that  the 
oxide  or  sulphide  should  be  in  excess.  Fluorspar,  cryolite, 
or  other  fluxing  material  may  be  added  when  required. 

—J.  H.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Manufacture  of  Accumulator  Plates  and  Testing  of 
Materials.  P.  Schoop.  Zeits.  f.  Elektrotechnik  u. 
Elektrochem.  1895,  412—415. 

In  order  to  ensure  the  satisfactory  behaviour  of  accumulator 
plates,  the  materials  used  in  their  manufacture  (lead, 
antimony,  litharge,  red  lead,  minium,  lead  sulphate,  and 
sulphuric  acid)  should  be  carefully  tested  beforehand.  The 
following  tests  are  simple  and  sufficient : — 

Lead. — From  each  bar  a  sample  is  cut  off  with  a  knife. 
The  pieces  are  melted  and  poured  out  on  a  polished  steel 
plate.  The  plate  thus  obtained  is  hung  by  a  platinum  wire 
in  a  beaker,  with  a  platinum  sheet  as  cathode  opposite  it. 
The  beaker  is  filled  with  3  per  cent,  sulphuric  acid,  to 
which  a  little  persulphuric  acid  is  added.  The  electrodes 
are  connected  together  ;  after  24  hours  the  lead  plate  is  con- 
siderably attacked,  and  the  impurities  (copper,  silver,  tin) 
are  in  solution.  Ammonia  added  in  excess  should  produce 
no  blue  colour.  On  neutralising  with  hydrochloric  acid 
there  should  be  no  precipitate  or  cloudiness.  After  standing 
for  some  hours  with  zinc  and  acidifying,  there  should  be  no 
cloudiness  on  adding  mercuric  chloride. 

Litharge,  Red  Lead,  fyc. — Commercial  silver-litharge  is 
unsuitable,  even  when  it  is  free  from  copper  and  silver 
(which  cause  local  action).  The  small  yellow  flakes  of 
which  it  consists,  produce  on  reduction,  a  spongy  lead  which 
is  not  sufficiently  uniform  and  porous.  The  red  lead  used 
by  painters  is  not  always  finely  ground  enough.  It  may  be 
chemically  tested  by  making  it  into  a  stiff  mixture  with 
glycerin-sulphuric  acid  of  1'20  sp.  gr.,  and  spreading  this 
upon  platinum  wire-gauze.  After  drying,  the  electrode 
thus  prepared  is  laid  on  the  bottom  of  a  flat  porcelain  dish 
and  covered  with  sulphuric  acid  of  I'D  sp.gr.  A  5  per 
cent,  solution  of  sodium  sulphate  is  poured  into  a  flat  cell 
of  parchment  paper,  in  which  is  hung  a  zinc  plate  as 
cathode.  This  cell  is  placed  above  the  red-lead  plate,  and 
a  weak  current  is  allowed  to  pass  for  3 — 4  days.  Upon  the 
red-lead  plate  (which  serves  as  anode)  peroxide  is  formed. 
The  metals  present  are  deposited  upon  the  zinc  ;  they  are 
scraped  off  and  tested  in  the  usual  way.  Bed  lead  and 
minium  can  further  be  tested  by  ascertaining  their  specific- 
gravity.  For  this  purpose,  an  ordinary  litre  flask  is  used. 
After  filling  it  with  the  powder,  it  is  gently  tapped  and 
filled  up  again.  This  should  be  repeated  about  100  times, 
after  which  little  change  in  volume  occurs.  Of  samples 
which  are  equally  finely  ground,  that  which  has  the  lowest 
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specific  gravity  should  be  chosen.  The  fineness  of  the 
powder  is  tested  by  sifting  it  through  silk  gauze  having 
about  5,000  meshes  to  the  Bq.  cm. 

Sulphuric  Acid.— This  should  be  free  from  arsenic  com- 
pounds, chlorine,  nitric  and  nitrous  acids.  .")  e.c.  of  the 
concentrated  acid  is  diluted  with  100  c.c.  of  water  and  a 
few  drops  of  silver  nitrate  solution  added.  If  this  imme- 
diately produces  turbidity,  the  sample  must  be  rejected  ; 
after  standing  for  5 — 10  minutes  all  commercial  acids 
give  an  opalescence  (due  to  traces  of  chlorine). 
Arsenic  is  detected  by  adding  50  c.c.  of  pure  sulphuretted 
hydrogen  water  to  5  c.c.  of  the  acid  diluted  as  above. 
After  standing  for  12  hours  there  should  be  no  yellow 
precipitate.  Nitrogen  compounds  are  detected  by  pouring 
10  c.c.  of  the  acid  into  an  equal  volume  of  water,  and 
adding  a  drop  of  weak  indigo  solution  to  the  warm  mixture. 
If  the  blue  colour  remain  for  a  few  minutes,  the  acid  can 
be  used  ;  immediate  decolorisation  indicates  the  presence  of 
too  much  nitric  acid. 

The  pasting  of  plates  with  litharge  and  red  lead  is  pro- 
tected by  Volkmar's  patent.  The  patent  subsequently 
taken  out  by  Faure  for  pasting  with  spongy  lead  or  lead- 
powder  is  no  longer  valid,  and  lead-powder  can  now  be 
commercially  obtained  of  such  fineness  that  it  acts  very 
nearly,  if  not  quite,  as  well  as  the  spongy  lead  produced  by 
reduction  of  the  oxides.  The  lead-powder  is  made  into  a 
stiff  paste  with  dilute  sulphuric  acid  and  rubbed  with  a 
spatula  into  the  lead  grating.  In  America,  this  process  is 
not  open  to  general  use,  for  the  Brush  patent  covers  the 
use  of  lead  as  well  as  lead  compounds  in  the  form  of  paste. 
Hence  a  New  York  firm  has  devised  a  method  of  filling  the 
grids  with  dry  lead-meal,  which  is  subsequently  moistened 
so  as  to  secure  the  necessary  cohesion.  But  the  Faure 
process  of  pasting  with  lead  oxide  is  still  the  most  largely 
used.  Before  the  grids  are  filled  they  must  be  brushed 
with  milk  of  lime  and  washed  with  water  so  as  to  free  them 
from  grease  and  dust.  Most  of  the  pasting  i<  -till  done  by 
hand,  although  machines  are  made  and  used  for  the 
purpose.  Hand  work  is  dearer,  and  the  reason  why  it  is 
still  so  largely  used  is  that  a  machine  can  only  deal  with 
one  particular  size  of  grid.  On  account  of  the  very  poison- 
ous nature  of  materials,  the  greatest  cleanliness  should  be 
enforced.  At  meal  times  and  whenever  work  stops,  the 
men  should  be  made  to  wash  their  arms,  hands,  and  faces 
with  warm  water  and  soap,  and  also  to  change  their  clothes. 
The  working  clothes  (of  pure  wool)  should  be  cleaned  and 
washed  every  week.  The  pasting  room  should  be  well 
ventilated  ;  its  floor  should  be  covered  with  asphalt  and 
wa-hed  out  twice  a  day.  No  man  who  is  not  sound  in 
health  should  be  employed  in  pasting,  nor  should  any 
workman  be  kept  at  it  continuously  for  more  than  a  fort- 
night at  a  time,  after  which  he  should  have  a  fortnigl 
work  out-of-door-.  The  fir-t  signs  of  poisoning  appear  in 
the  digestive  organ-.  The  workman  loses  appetite,  and 
next  suffir-  from  sickness  and  vomiting. —  I).  F.  J. 


Electro- Chenti  try  and  >hr  Cyanide  /'■     i         Zeits.  f. 
ktrotechnik  a.  Elektrochem.  1895,  (16. 

I\  the  WOrking-Qp  of  auriferous   material  by  the  cyanide 
method  the  actual  process  of  solution  is   not   an   electro- 
eheanesl  one ;  nevertheless,  it  appear-  that  electro-chemistry 
in  important  part  in  the  develops  the 

method.     For  it   ■-   employed  in  producing  the  solvent — 
potai             yanide.                  ed     100    per  ium 

cyanide  i-  now  pre]  ired  by  Erlenmeyer's  proc 

K.F  I  .    J.Vary  +    ]  .  . 

The  metallic  sodium  electrolytically.      Sodium 

trier'-  method  of 
:  tic  soda.     T 

»dfum   by    B 
chloride. 

the 

tent):-  -"  Is  gold, as  such,  din 
ble  in  aqueous  solutions  of  potassium  cyanidi   -"    The 
wtt  to  th  •  by  Bragation  and  I  : 


(J.  f.  prakt.  (hem.   31,  867,  and  37,  833).     The  lal 
-tates    that    metallic    gold    only    dissolves    in     cyanides    in 
presence  of  oxygen,  according  to  the  equation — 

4Au  +  BKCy  +  0,,  +  2ll,<)  =  lAuCyKCy  +  4KHO, 

and  subsequent  researches  have  confirmed  this.  Accord- 
ingly oxidising  materials,  such  as  potassium  ferricyanide, 
sodium  peroxide,  chloride  of  lime,  &c,  are  used.  The 
electrolytic  development  of  chlorine,  oxygen,  &c,  has 
already  been  suggested. 

We  now  come  to  the  third  stage,  the  precipitation  of 
gold  from  the  solution.  Here  electro-chemistry  has  won 
another  victory,  for  the  firm  of  Siemens  and  Ilalske  have 
already  succeeded  in  devising  a  practical  method  of  precipi- 
tating gold  electrolytically.  It  only  remains  to  prepare 
potassium  cyanide  electrolytically,  and  the  whole  of  this 
industry  will  be  in  the  hands  of  the  electro-chemist.  (This 
Journal,  1895,  38—39.)—!).  F.  J. 


Formation  of  Per  sulphuric  Acid.  K.  Fibs  and  0.  Schonherr. 
Zeits.  f.  Elektrotechnik  u.  Elektrochem.  1895  417— 421 
and  468-472. 

The  apparatus  used  consisted  in  its  simplest  form  of  a 
beaker  in  which  stood  a  porous  cell  of  about  100  c.c. 
capacity.  A  piece  of  sheet  lead.  2\  mm.  thick  and 
150  sq.  cm.  in  area,  surrounding  the  porous  cell,  served  as 
cathode.  Ths  anode  was  of  platinum  wire  or  foil.  By 
surrounding  the  beaker  with  ice  the  temperature  at  the 
anode  inside  the  porous  cell,  was  kept  at  8 — 15'  C.  In 
order  to  lower  the  temperature  further,  the  cathode  was  in 
some  of  the  experiments  placed  in  the  porous  cell,  in  the 
form  of  a  thin  lead  tube,  through  which  ice-water  flowed. 
The  anode  in  these  cases  was  a  ring-shaped  platinum  wire 
surrounding  the  porous  cell.  The  temperature  was  thus 
kept  at  5° — 6°  at  the  anode.  According  to  theory,  one 
ampere-hour  should  yield  3*63  grms.  of  persulphuric  acid 
(HjSj08).  Preliminary  experiments  showed  that  very  little 
persulphuric  acid  was  produced  by  the  electrolysis  of  very 
dilute  sulphuric  acid  (under  1-2  sp.  gr.).  The  formation  of 
persulphuric  acid  reached  a  maximum  with  acids  of  sp.  gr. 
1*35  to  1  •  5,  and  diminished  after  this.  This  interval  was 
closely  investigated. 

A  current  of  2  amperes  was  used.  The  anode  of 
platinum  wire  had  a  surface  of  2  sq.  cm.  Thus  the  current 
density  was  100  amperes  per  sq.  decimetre.  The  E.M.F. 
was  5  volts.  It  was  found  that  the  largest  amount  of 
persulphuric  acid  was  produced  in  the  first  hour,  when  the 
-pecific  gravity  of  the  acid  used  was  1  -450.  When  sulphuric 
acid  is  largely  diluted  with  water,  it  breaks  up  into  the 
ions  (II)(  H)(S()4)  :  when  moderately  diluted  it  breaks  up 
partly  into  the  ions  (11 :(  1ISO,)  ;  and  the  more  concentrated 
it  becomes  the  greater  is  the  preponderance  of  the  ions 
(HSO4).  Now  what  appears  to  take  place  in  the  electro- 
lysis is  this: — the  (HS04)  ions,  under  suitable  conditions, 
give  up  their  electric  charges  and  unite  to  form  If .  s  (  1. 
(persulphuric  acid).  This  process  is  quite  analogous  to  the 
formation  of  f'l_.  molecules  from  CI  ions  in  the  electrolysis 
of  hydrochloric  acid.  In  the  latter  case,  however,  free 
chlorine  i<  always  produced,  for  the  CI  atoms  have  little 
action  upon  water.  Bul  in  the  former  case,  certain  condi- 
tions must  be  fulfilled  for  the  formation  of  persulphuric 
foi  the  residue  S< >,  as  well  as  list  >,  react-  upon  water, 
forming  B980  and  evolving  oxygen.  To  prevent  this 
□  we  must  endeavo  .  bj  raising  the  current- 

density)    to  compel   the  list),  ions  to  meet  and  give  up 
theii  without  meeting  water-molecules. 

it  night  now  be  assumed  thai  the  more  concentrated  the 

phunc  acid  the  ricl  er  would  be  the  3  ield  of  persulphuric 
acid.     This  is  not  so;  al  a  specific  gravity  of  L'5  the  yii 
■1-  to  fall  off.    This  is  partly  due  to  the  big! 
resistance  of  the  concentrated  sulphuric  acid;  partly  to  it- 
vi-cosity  (  which  hinders  the  persulphuric  acid  from  diffusing 
v  through   the   liquid,  and    keeps   it   at  the   anode); 
partly  also  to  the  local  warming  at  the  anode,  which  car 
decomposition  of  the  persulphuric  acid  already  formed. 

\-   the   amount  of  pei-u Iphurie  acid   present   increases, 
the  rata  of  production  falls  off ;  the  yield  in  two  hours 
linjj  much  great*  r  than  thai  in  one  hour,  but  not  quite 
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double.     I  .  \\    Raster  Brel   i  thai  the  electrolytic 

formation  of  persulphuric  m  d  was  not  due  to  oxidation, 
l,ut  simply  to  an  onion  of  (H8041  ions.  This  view  is 
supported  bj    another   fact    Oettel   has   shown    that   for 

cceseful  oxidising  by  electrolysis,  il  is  necessary  to  usC  a 
large  Bnode,  and  to  keep  the  current-density  low.  Now  the 
production  of  persulphuric  acid  is  richer  as  the  current- 
density  is  larger,  and  ceases  altogether  at  very  low  current- 
densities.  Nevertheless  there  is  a  certain  limit  beyond 
which  it  is  not  advisable  to  proceed — indeed,  which  it  is 
scarcely  possible  to  exceed.  A  point  is  reached  at  which 
the  ions  meet  so  rapidly  that  there  is  not  time  for  the  per- 
sulphuric  acid  to  diffuse  through  the  liquid.  The  electrode 
becomes  surrounded  by  concentrated  persulphuric  acid; 
which,  like  chemically  pure  sulphuric  acid,  is  almost  an 
insulator. 

The  yield  decreases  very  rapidly  as  the  temperature  rises. 
At  GO0  C.  persulphuric  acid  decomposes  almost  as  fast  as 
it  is  formed.  The  most  concentrated  acid  which  the  authors 
obtained  by  electrolysis  contained  433  ■  8  grins,  of  persulphuric 
acid  per  litre.  The  acid  can  be  obtained  in  considerable 
quantity  without  using  a  porous  cell  or  membrane.  For 
t  his  purpose  the  anode  must  be  surrounded  by  a  wide  tube, 
so  that  the  oxygen  developed  can  escape  without  stirring  up 
the  whole  of  the  liquid ;  the  cathode  just  dips  under  the 
surface  of  the  liquid,  so  that  the  hydrogen  can  escape  freely. 

—D.E.J. 


Chemical  Reactions  which  take  place  in  Lead  Accumulators. 
K.  Klbs  and  O.  Schonherr.  Zeits.  f.  Elektrotechnik  u. 
Elektrochem.  1895,  473— 4)4. 

M.  G.  Darrieus  has  published  a  theory  of  the  chemical 
reactions  which  occur  in  lead  secondary  batteries,  according 
to  which  an  important  part  is  played  by  the  formation  and 
action  of  free  persulphuric  acid.  During  charging  persul- 
phuric acid  is  formed  at  the  positive  electrode  and  converts 
the  lead  oxide  and  sulphate  into  peroxide ;  any  excess  of 
persulphuric  acid  is  decomposed  into  sulphuric  acid  and 
oxygen,  and  this  indicates  that  the  charging  is  finished. 
According  to  this  theory  the  really  active  agent  is  the 
persulphuric  acid.  The  authors  point  out  that  the  theory- 
is  not  in  accordance  with  their  researches  on  persulphuric 
acid  (see  previous  abstract),  for,  with  the  small  current- 
densities  usually  employed  in  accumulator  work,  only  very 
small  quantities  of  persulphuric  acid  would  be  formed,  even 
when  the  acid  has  the  unusually  high  sp.',  gr.  (1*3) 
employed  by  Darrieus. 

With  a  current-density  of  2,800  amperes  per  sq.  metre 
such  acid  was  found  to  give  24  per  cent,  of  the  theoretical 
yield  of  persulphuric  acid ;  when  the  current-density  was 
reduced  to  1,300  the  amount  of  persulphuric  acid  formed 
could  not  be  estimated  quantitatively,  and  could  only  just 
be  detected  qualitatively.  When  acid  of  1  •  15  sp.  gr. 
(such  as  usually  employed  in  accumulators)  was  electro- 
lysed in  an  ordinary  voltameter,  no  persulphuric  acid  at  all 
was  found  at  a  current-density  of  4,000  ;  traces  only  began 
to  appear  when  the  current-density  was  raised  to  10,000. 
Now  the  current-densities  normally  used  in  working  accu- 
mulators are  much  lower  than  these ;  e.g.,  the  normal 
current  for  charging  an  80-ampere-hour  accumulator  with 
positives  of  20  sq.  decimetre  area  would  be  an  ampere ; 
which  would  correspond  to  a  current-density  of  5  amperes 
per  sq.  metre. 

It  might  be  objected  that  the  author's  researches  with 
platinum  anodes  are  not  conclusive  ;  the  persulphuric  acid 
might  be  decomposed  into  sulphuric  acid  and  oxygen  by  a 
catalytic  action  of  the  platinum.  But  if  such  catalytic 
action  occurred,  it  would  not  be  possible  to  prepare  with 
platinum  anodes  liquids  containing  more  than  400  grms.  of 
persulphuric  acid  per  litre.  Furthermore,  free  persulphuric 
acid  does  not  convert  lead  or  lead  sulphate  into  peroxide, 
whatever  its  concentration  may  be.  When  a  clean  lead 
plate  is  dipped  into  sulphuric  acid  containing  persulphuric 
acid,  it  becomes  coated  with  sulphate  more  rapidly  than  it 
does  in  the  absence  of  the  persulphuric  acid  ;  but  however 
long  it  is  left,  no  peroxide  is  formed.  What  is  still  more 
striking  is  that  when  a  lead  plate,  coated  electrolytically 


with  peroxide,  is  placed  in  sulphuric  acid  containing  persul- 
phuric acid,  if  gradually  loses  the  peroxide  coating,  which 
is  converted  into  lead  sulphate  with  evolution  of  oxygen. 
This  docs  not  agree  with  Schoop's  experiments  on  potassium 
persulphate  ;  tin'  persulphates  of  the  alkalis  do  convert 
lead  and  lead  sulphate  into  peroxide.  Hut  in  accumulators 
we  have  only  to  consider  the  question  of  a  solution  of  free 
persulphuric  acid  in  free  sulphuric  acid.  It  is  quite  true 
that  such  quantities  of  persulphuric  acid  can  occasionally 
be  detected  in  charged  accumulators  ;  bnt  the  authors  are 
of  opinion  that  this  acid  is  present  only  as  an  accidental 
and  secondary  product,  and  that  it  is  impossible  that  it 
should  play  the  part  assigned  to  it  by  Darrieus. — D.  E.  J. 


PATENTS. 


Improvements  in  Apparatus  for  Electrolytical  Purposes, 
H.  Guthrie,  Manchester.  Eng.  Pat.  7950,  April  21, 
1804. 

The  improvements  consist  in  a  diaphragm  composed  of  a 
soluble,  an  insoluble,  and  a  depolarising  substance,  or  of 
any  two  of  these  ;  in  means  for  agitating  the  diaphragm 
as  to  keep  its  interstices  open  ;  and  in  rubbing  devices  for 
cleaning  the  electrodes  and  preventing  the  accumulation  of 
gases.  The  diaphragm  proper  is  composed  of  some  soluble 
or  insoluble  substance,  such  as  salt  or  sand,  as  may  be  most 
suitable  to  the  operation  in  hand,  and  is  held  in  place  by 
screens  of  insoluble  material.  These  screens  are  formed 
with  a  series  of  inclines  on  the  inner  surface,  so  that  the 
granular  substance  may  not  reach  the  top  or  fall  over; 
while  on  the  sides  next  the  electrodes  they  present  a  surface 
that  causes  the  gases  to  rise  without  passing  through  the 
diaphragm.  By  means  of  a  false  bottom  placed  beneath 
each  diaphragm,  or  in  any  other  suitable  manner,  provision 
is  made  for  the  removal  of  portions  of  the  granular 
diaphragm,  so  as  to  allow  of  its  constant  renewal. 

— G.  H.  B. 

An  Improved  Process,  and  Means  used  therein,  for  the 
Production  of  Metallic  Sodium  and  Potassium  from 
Salts  of  the  Same.  C.  T.  J.  Yautin,  Loudon.  Eng.  Pat. 
10,197,  May  25,  1894. 

The  process  consists  in  the  electrolysis  of  the  fused 
chloride  of  the  desired  metal  in  an  iron  pot  provided  with, 
a  lid,  and  heated  either  externally  or  internally,  as  may  be 
most  convenient.  The  upper  part  of  the  vessel  i<  lined  with 
a  neutral  coating,  such  as  magnesia,  Mid  the  lower  portion 
contains  molten  lead  or  tin,  which  forms  the  cathode,  and 
is  in  contact  with  the  sides  of  the  pot.  An  open  exit  pipe, 
the  inner  end  of  which  is  turned  over  as  a  siphon,  serves 
to  withdraw  the  alloy  formed  on  the  passage  of  the  current, 
and  is  cooled  by  a  water-circulating  pipe  which  surrounds 
it.  The  alloy  is  cast  in  a  mould,  and  then  the  sodium  is 
distilled  off  in  a  retort  lined  with  magnesia  or  carbon, 
leaving  the  lead  free  for  further  employment  as  a  cathode. 

— G.  H.  R. 


Improvements  in  the  Process  of  and  Apparatus  for  the 
Electrolytic  Decomposition  of  Solutions,  and  for  the 
Immediate  Separation  therefrom  of  the  Liquid  or  Dis- 
solved Electrolytic  Products.  L.  P.  Hulin,  Modane, 
France.     Eng.  Pat.  11,587,  June  14,  1S94. 

According  to  this  invention,  the  use  of  diaphragms  is 
dispensed  with,  and  porous  electrodes  are  employed,  only 
one  surface  of  which  is  active.  The  electrolytic  vessel, 
which  is  styled  "  electroly-filter,''  contains  two  electrodes, 
which  divide  it  into  three  portions,  the  central  one  con- 
taining the  electrolyte,  which  is  kept  under  pressure.  On 
the  passage  of  the  current,  it  is  stated  that  the  liquid  ions 
can  pass  through  the  electrodes,  and  collect  ia  the  outside 
compartments.  By  this  arrangement  it  is  claimed  that 
recombination  is  prevented,  and  that  the  manufacture  of 
caustic  soda  and  hydrochloric  acid  by  the  electrolysis  of 
sodium  chloride  can  be  carried  on  with  a  difference  of 
potential  of  about  I  volt. — G.  H.  Ii. 
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Improvements  in  Apparatus  for  the  Rapid  and  Economical 
Production  of  Ozone  In/  Electricity.  J.  IF.  Lamprey, 
London.    Eng.  Pat.  11, 8 In,  June  19,  L894. 

The  improvement  consists  in  the  employment  of  conductors 

formed  of  wires,  on  which  are  strung  metal  beads   or  discs 
alternating  with  beads  of  glass  or  other  di-eleetrie  material. 
In    one  form    of  apparatus,  the    wire  connected    with    oi 
terminal,  of    the    source    of    alternate     current     supph 
enclosed   in   a   glass    tube,  while  the    wire   on   whicl 
strung  the  alternate  metal  and  glass  beads  is  wound 
round  it,  and  is  connected  with  the  other  terminal 

— G. 


Improvements  connected  with  Electrical  Furnaces.  P.  M. 
Justice,  London.  From  E.  G.  Acheson,  Pennsylvania, 
U.S.A.     Eng.  Pat.  12,221,  June  23,  1894. 

This  invention  relates  more  especially  to  the  manufacture 
of  carborundum,  which  has  been  described  in  Eng.  Pat. 
17,911,  1892  (this  Journal..  1893,  847).  The  furnace  is 
constructed  of  firebrick  or  other  refractory  material,  and  is 
long  relatively  to  its  width.  The  electrodes  are  situated  at 
the  ends,  and  the  bricks  forming  the  side  walls  are  placed 
loosely,  so  as  to  permit  the  escape  of  gases  generated  during 
working.  In  this  furnace,  the  material  to  be  operated  on 
is  Dot  intermingled  with  the  core,  but  surrounds  it,  so  that 
it  obtains  the  heat  energy  in  lines  diverging  from  the  path 
of  the  current.  The  core  is  composed  of  some  substance 
such  as  granular  carbon,  whose  resistance  is  low  relatively 
to  that  of  the  refractory  material  to  be  acted  on,  so  that 
the  current  may  be  confined  to  the  core  as  far  as  possible. 
The  size  of  the  grains  should  vary  in  accordance  with  the 
size  of  the  furnace  and  the  strength  of  the  current  being 
used.  For  instance,  in  an  8-ft.  furnace,  where  the 
maximum  value  of  the  energy  of  the  current  is  approxi- 
mately 100,000  watts,  and  the  diameter  of  the  core  10  ins., 
the  individual  grains  forming  the  core  are  preferably  three- 
sixteenths  of  an  inch  in  diameter.  The  material  to  be 
treated  is  placed  around  the  core,  and  in  the  case  of 
carborundum  is  preferably  composed  of  a  mixture  of 
20  parts  by  weight  of  coal,  coke,  or  other  form  of  carbon 
reduced  to  small  particles,  29  parts  of  sand,  5  parts  of  common 
salt,  and  a  sufficient  quantity  of  fibrous  material,  such  as  saw- 
dust or  cork,  to  the  extent  of  about  2  parts  by  weight.  The 
electrodes  are  preferably  formed  of  a  number  of  rectangular 
bars  confined  in  a  suitable  clamp,  and  in  order  to  ensure 
the  even  distribution  of  the  current,  strips  of  copper  arc- 
inserted  between  the  ends  of  the  carbons,  and  are  brought 
together  and  secured  to  the  terminal  conductor.—  G.  If.  B. 


Improvements  in  the  Manufacture  of  Soluble  Metallic 
Phosphate  Compounds.  Carl  Raspe,  Berlin.  Eng.  Pat. 
13,199,  July  7,  1894. 

under  XX.,  page 


Improve*  or  connected  with  Electric  Accumulators. 

S.  Hammacher,   Boppard,  Germany.     Log.  Pat,  20,596, 
October  27,  1894. 

Thb   improvement    consists    in    thi     employment    of   the 

phonic  acids  of  tin,-   phenol  group  in  the  formation  of 

or  electrodes,  with   the  addition   of  the  oxides  of 

lead,  manganese,  or  antimony.     The   Bulphonic   acid-,   of 

naphthalene,   diphthalic   acid,    catholic  arid,  or   creosote, 

>ly  employed.     The  proportions  for  mixing  may 

i  pai I  by  •■.'  ighl  sulphonic  acid, 

9  I  ireight  ■••.  I  00  parts  by   weight  of  the 

oxide  employed.    The  patfc    obtained  is  made  into  plates 

and   dried.    They  are   then   placed   in   a   bath   of   dil 

i<i,  which  converts  the  resulting  lead   phenol 
compounds  into  insoluble    alphonic  salts.     G.  II.  K. 


Improin 
X 

Thi 


lalvanic Batteries.     <i.  Lama, 
245,  February  27,  1895. 

ier  i  \  pe,  the  copper  being  in  a 

ad  the  zinc  in  a  saturated  solution 

he   elements   are   Buperposed,   and 

ipbragm    composed     of    a   mixture    of 

llow  ("  althaea  ")  and  sodium  chloride, 

di^es  of  cloth. — (J.  II.   I'. 


Ipparatus,  whereby  a  liullery  of  Great  Internal 

nice  is  rendered  capable  oj  Generating  an  Induc- 

Curreni  in  Coils  of  Low  internal  Resistance.     G. 

ura,  Turin,  Italy.     Eng.  Pat.  1255,  February  27,  1895. 

IE  apparatus  is  virtually  a  secondary  battery  formed  of 
two  plates  of  thin  lead  wound  spirally,  but  so  as  not  to 
touch  each  other.  These  plates,  previously  fitted  with  their 
conductors,  are  placed  in  a  glass  vessel,  some  paraffin  wax 
is  run  in  to  hold  them  in  position,  and  the  vessel  is  nearly 
filled  with  strong  sulphuric  acid. — G.  II.  1>. 


A  New  Process   of  Electrolysis,  and   Apparatus  therefor. 
E.  Ancreoli,  London.     Eng.  Pat.  4939,  March  8,  1895. 

The  apparatus  consists  of  a  tank  divided  into  three  com- 
partments by  means  of  two  porous  partitions  ;  the  outer 
compartments  contain  the  anode  and  cathode  respectively, 
which  are  connected  to  a  source  of  electricity  in  the  usual 
manner.  The  central  compartment  contains  metallic  plates, 
sheets  of  metal,  or  metallic  gauze,  which  are  not  connected 
with  the  anode  and  cathode,  nor  with  any  electric  generator ; 
and  the  sheets  next  the  anode  compartment  are  preferably 
coated  with  paraffin  wax,  or  the  like,  on  the  side  next  the 
sheets  adjacent  to  the  cathode  compartment,  so  that  theyr 
may  be  insulated  from  them.  Any  suitable  electrolyte  is 
placed  next  the  anode  and  cathode,  and  the  solution  to  be 
treated  by  indirect  electrolysis  is  passed  through  the  central 
division. — G.  H.  R. 


XII.-FATS,   OILS,   AND  SOAP 

MANUFACTURE. 

Percentage  of  Fat  in  Palm    Kernels.      II.  Noerdliuger. 
'  Zeits.  angew.  Chem.  1895  [1],  19—20. 

l'w.M-kernel  oil,  which  must  not  be  confused  with  palm 
oil,  is  obtained  from  various  West  African  settlements,  the 

kernels  being  freed  from  their  shells,  imported,  and  crushed 
in  European  countries.  The  percentage  of  oil  in  the  kernels 
varies  a  good  deal  with  the  place  of  production,  as  may  be 
gathered  from  the  following  table  : — 


Average 
( lontent. 


o  republic 


I.  8i  rra  Leoni   British  possession 

1 1.  Island  of  Sbcrbro. . 

III.  Liberia 

J  \ .  Grand  Bassa 

v.  Half  J  i  i 

\  l .   Lpollonio 

VII.  

\  i  1 1 .  '    pi  Cc  it  (  istle.. 
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Action  of  Atmospheric  Oxygen  on  Mint  ral  Oils.    J.  Hirseh. 
Chem.  /tit.  19,  41. 

The  author  has  not  succeeded  in  detecting  any  oxidation 
of  petroleum  by  atmospheric  oxygen  in  presence  of  soda- 
lye.  Air  was  purified  by  passing  oxer  soda-lime,  and  was 
then  led  through  three  Wbulffe's  bottles  containing  petro- 
leum and  decinormal  soda-lye  in  the  proportion  of  5:1. 
After  passing  a  strong  current  of  air  at  about  15"  ( '.  for 
12  hours  through  the  petroleum,  the  soda-lye  on  titration 
with  phenolphthale'in  gave  almost  exactly  the  same  numbers 
a*  before  the  experiment.  The  author  concludes  that  a 
petroleum  well  purified  by  means  of  sulphuric  acid  and  free 
from  unsaturated  Irydrocarbons  as  obtainable  on  a  large 
scale,  is  unacted  <>n  by  air  even  at  a  temperature,  of  70°  (  . 
and  in  presence  of  soda-lye. — T.  A.  L. 


The  Degree  of  Purity  of  Commercial  Fatty  Lubricating 
Oils.  '  Holde.  Mitt,  konigl.  tech.  Versuchsanst.  1895, 
1— 20. 

The  author  gives  a  scries  of  voluminous  tables  of  constant* 
differing  in  no  essential  respect  from  those  commonly 
accepted.  The  customary  adulterations  are  noted.  A  few 
claim  individual  mention.  Thus,  a  sample  sold  as  "  olive 
oil"  gave  the  following  results: — In  colour  it  was  dirty 
green:  it  flowed  freelv,  and  had  a  sp.  gr.  of  0-9245  at 
20  ( '..  and  a  viscosity  (Erigler)  at  20  C.  (water  at  20°  C. 
=  1)  of  18'9.  It  flowed  sluggishly  at  0°  C,  and  acquired  a 
buttery  consistency  at  —5°  C.  Its  iodine  number  was  74 -4, 
saponification  number  1S2,  and  it  contained  1  •  29  per  cent. 
of  free  fatty  acid  calculated  as  oleic  acid.  It  gave  negative 
results  with  the  Baudouin  and  Bechi  tests,  and  showed  no 
tendency  to  dry.  It  contained  3-5  per  cent,  of  hydroxy  acids 
insoluble  in  petroleum  ether.  The  author  opines  from  these 
data  that  the  oil  was  an  artificially  thickened  product 
derived  from  olive  oil,  possibly  mixed  with  rape  oil.  Again, 
a  sample,  presumed  to  be  neatsfoot  oil,  was  yellow,  ciear,  and 
mobile,  and  possessed  the  smell  characteristic  of  the  class 
of  oils  to  which  it  was  claimed  to  belong.  It  bad,  how- 
ever, a  viscositv  (Engler)  of  7- 7  at  2Cr  C.,  and  a  sp.  gr.  of 
0-8914  at  20°  C.  (water  at  4'  C.  =  1).  It  contained  0-12 
per  cent,  of  free  fatty  acid  calculated  as  oleic  acid,  and  had 
an  iodine  number  of  75  and  a  saponification  number  of 
158.  On  saponifying  and  extracting  the  soap  solution 
with  ether,  1 1  •  4  per  cent,  of  higher  alcohols  were  extracted, 
proving  the  presence  of  a  liquid  wax  of  the  sperm  oil 
type. 

A  sample  of  "'  whale  oil  "  bad  the  usual  fi.*hy  smell,  but 
possessed  a  sp.  gr.  at  20^  C.  of  0*9484,  and  a  refractive 
index  of  1-511.  The  iodine  absorption  was  78  and  the 
saponification  number  94.  The  unsaponifiable  matter 
amounted  to  4Sper  cent.,  and  was  identified  as  rosin  oil. 

— B.  B. 
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—  B.  15. 

Manufacture  <>f  Olive  Oil  in  Sicily.     Die  Oel- und  Fett- 
Ind.  1894,  I36j    I'roc.  Inst.  Civil  Eng.  1895,  10 

More  than  one -fifth  of  the  olive  oil  produced  in  Italy  is- 
made  in  Sicily,  its  manufacture  being  the  chief  industry  in 
I  hat  island.  The  factories  are  usually  small,  employing 
from  10  to  12  men,  and  arc  of  one  stony  only.  Upon  ;,. 
P I ->t form  constructed  of  heavy  masonry,  and  about  1  yard 
high,  an-edgc  runner  of  stone,  about  1C  cwt.  in  weight  and 
1  ft.  thick,  revolve*  slowly,  the  motive  power  being  that  of 
a  horse  or  mule.  The  olives,  which  should  be  perfectly  ripe, 
are  thrown  by  hand  under  the  revolving  stone,  and  when 
crushed  are  removed  by  mean*  of  a  shovel.  The  output  i* 
about  1  cwt.  of  crushed  olives  in  half  an  hour. 

The  pasty  mass  of  crushed  olives  is  next  placed  in  soft, 
flat  rush  bags  having  a  very  small  opening.  About  15  such 
baps  are  placed  one  above  the  other,  the  openings  being 
upwards.  Pressure  is  then  applied  by  means  of  a  strong 
wooden  screw  worked  by  six  or  eight  men.  The  pressure- 
is  at  first  applied  very  gently,  then  gradually  increased. 
The  oil  run*  through  a  trough  into  a  tub  more  than  half 
full  of  water.  The  coarser  impurities  are  deposited  at  the 
bottom  of  the  water,  on  the  surface  of  which  the  oil  floats. 
When  the  bags  have  been  under  pressure  for  about  five 
minutes  they  are  taken  out  and  their  contents  again 
emptied  under  the  edge-runner.  This  operation  is  repeated 
three  times.  The  press  residues  are  then  heaped  up  in  a 
dark  room  to  a  depth  of  about  1  ft.  4  in?.,  and  allowed  to 
remain  for  three  days,  when  they  heat  spontaneously.  They 
are  then  brought  to  the  press  for  a  fourth  and  last  time. 
The  final  residue,  which  amounts  to  about  70  per  cent,  of 
the  weight  of  the  olives,  was  formerly  used  for  fuel;  but 
much  of  it  is  now  sent  to  larger  oil-mills,  where  it  is  treated 
a  fifth  time.  The  crude  oil  is  removed  to  a  room  where  the 
temperature  is  as  near  GG:  F.  a*  possible.  In  about  a  week 
it  loses  its  turbid  appearance,  and  is  then  placed  in  other 
vessels,  in  which  it  is  kept  until  required  for  sale  or  use. 


Purification  of  (Article  Glycerin.      B.  Lach.      Chem.  Zeit. 
1895,  19,  215. 

It  frequently  happens  that  the  crude  glycerin  from  inferior 
grades  of  palm  oil  and  fish  oils  is  so  poor  in  quality  as  to 
be  unsaleable,  and  in  the  absence  of  a  special  plant  for 
glycerin  distillation,  becomes  a  source  of  annoyance  to  the 
manufacturer. 

In  a  case  of  this  kind,  where  the  crude  glycerin  of  28  B. 
strength  was  very  dark  coloured,  bitter  instead  of  sweet,, 
and  contained  only  85  per  cent,  of  glycerin,  the  unsaleable 
product  accumulated  to  the  extent  of  some  40,000  kilos.  A 
remedy  was  attempted  by  distilling  it  in  the  fatty-acid  stills, 
and  proved  immediately  successful,  yielding  80  per  cent,  of 
pale  yellow,  sweet  glycerin,  of  readily-marketable  quality. 
The  operation  was  effected  in  a  retort  holding  3,000  kilos., 
and  by  continuous'distillation  (retort  temperature  230D  C.,. 
steam  300°  C),  a  further  C,000  kilos,  being  subsequently 
added.  The  first  fraction  of  distillate  had  a  density  of 
29°— 30' B.  at  16°,  and  the  second  fraction  15°— 20"  B., 
subsequently  concentrated  to  28°  B.  After  3,000  kilos,  had 
distilled  over,  the  density  of  the  first  fraction  rose  to  the 
unusual  height  of  33c — 34°  B.,  and  the  consistency  became 
that  of  honey,  apparently  due  to  polymerisation.  The 
second  fraction  greatly  decreased  in  quantity,  and  it  was 
noticed  that  distillation  was  going  on  under  pressure,  which 
was  traced  to  obstruction  of  the  condenser  tubes  by  the 
deposition  of  a  thick  porous  crust.  This  was  obviated  in 
later  operations  by  occasionally  blowing  steam  through  the 
condensing-tube.  The  retort  had  to  be  opened  after  dis- 
tilling 6,000  kilos.,  and  the  porous  vitreous  crust  broken 
out ;  this  was  sold  to  an  inkmaker  at  a  good  price. 

The  accidental  inclusion  of  a  carboy  of  the  343  B.  grade 
among  a  parcel  of  28°  B.,  led  to  an  inquiry  from  the  pur- 
chaser, a  dynamite  manufacturer,  for  a  further  supply  of 
this  quality. — C.  S. 


Analysis  and  Valuation  of  Fish  Oil.     V.  Vedrodi. 
Zeit.  1S95,  19,  600. 

See  under  Will.,  page  605. 
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Separation  of  the  Free  Acid  <>/'  Beeswax.    T.  Marie. 
intermit,  des  Ealsificat.  1895,  8,  28. 

See  under  XXIII.,  page  599. 
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Apparatus  for  Deodorising  Fats  and  Oils.  J.  II.  Filbert, 
Baltimore,  Md.,  I'.S.A.  Eng.  Tat.  .".197,  March  12, 
1895. 

THIS  apparatus  consists  of  a  .picketed  cylinder,  placed 
horizontally,  provided  with  a  shaft  on  which  are  fixed  three 
paddle-wheels,  the  middle  one  being  of  larger  diameter  than 
the  other  two.  On  the  top  of  the  cylinder  is  a  standpipe, 
surrounded  by  a  steam  coil,  and  having  an  internal  shaft  on 
which  on  which  are  revolving  blades  set  alternately  at 
different  angles.  The  oil  is  run  into  the  inner  compartment 
of  the  cylinder,  and  heated  by  means  of  hot  water  in  the 
jacket.  The  oil  is  then  thoroughly  agitated  by  the  paddle- 
wheels,  which  throw  it  up  in  the  form  of  spray,  and  a 
current  of  air  is  blown  in  through  an  inclined  pipe  amongst 
the  spray.  The  action  of  the  air  is  said  to  deodorise  the 
oil,  and  carry  the  impure  vapours  along  with  it  up  the 
standpipe,  the  revolving  arms  in  which  prevent  the  escape 
of  any  spray  of  oil,  which  runs  back  into  the  cylinder. 

— J.  J.  K. 


Improvements  in  Apparatus  for  Filti  ring  Oils  and  the 
like.  J.  J.  Tong  and  J.  It.  Wood,  Manchester.  Eng. 
Pat.  G053,  March  23,  1895. 

Tn i;se  consist  in  the  employment  of  a  removable  oil  vessel 
(provided  with  an  outside  steam  jacket,  to  keep  the  oil  hot 
d  iriug  filtration)  placed  on  the  top  of  a  receiving-vessel 
with  a  conical  bottom  containing  water,  on  which  the 
filtered  oil  collects.  In  these  vessels  are  placed  sieves 
covered  with  straining;  cloth.  The  sieves  in  the  upper  one 
are  provided  with  a  bell  cover,  to  convey  the  oil,  after 
pa-sing  through  each  sieve,  into  a  channel  (in  which  any 
-olid  impurities  settle  out)  before  the  oil  passes  into  the 
next  sieve.  The  sieves  are  decreased  in  size  from  the  top 
one,  to  enable  them  to  be  more  easily  removed  for  cleaning. 

—J.  J.  K. 


XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

{A.y- PIGMENTS,  PAINTS. 

PATENT. 

/        v  White  Lead.    J.  8.  MacArthur, 
Glasgow.     Eng.  Pat.  9655,  May  17,  1801. 

Lead  o  -solved  in  a  boiling  solution  of  a  tain 

loda  or  potato,  or  a  mixture  of  these,  or  Rocbelle  suit, 
and  this  solution,  after  filtration,  is  treated  with  carbonic 
acid  whilst  boiling.    The  white-lead  formed  is  separated 
according  to  any  known  method. — J.  <  .  ('. 


(B.)— BESINS,  VARNISHES. 

/         of  a  Sample  <■/   Linol  „,„.     \\.   Barehartz.     Mitt, 
kftrigl.  tech.  versuebsan  t.  1895,  20-  •_:.;. 

made  to  ascertain  the  quality  of  the  linoleum 
;  ■  ■  l  of  "'-  ;  '  and  of  its  Impen  ion 

,  as  well  as  to  determine  tl  0f  the 


materia]  and  the  fastness  of  the  pigments  with   which  it 

was  coloured.  The  average  tensile  strength  found  was 
64'7  kilos,  per  sq,  cm. ;  the  absorption  of  water  when  the 
material  was  immersed  was  3—6  per  cent.,  but  this  was 
found  to  be  due  to  the  wetting  of  uncovered  fibres  of  textile 
materia]  projecting  at  the  cut  surfaces  of  the  test  piece,  for 
when  a  direct  test  for  permeability  was  made  by  observing 
the  constancy  of  level  of  water  in  a  vertical  tube  cemented 
on  to  the  linoleum,  the  material  gave  no  indication  of  per- 
mitting percolation.  Tests  for  resistance  to  attrition  were 
made  by  the  method  commonly  used  at  the  Versuchsanstalt, 
the  process  consisting  in  abrading  the  test  piece  With  a 
disc  fed  with  emery  (20  grms.  of  Xaxos  emery  No.  3  for 
every  20  revolutions  of  the  grinding  dise)  and  loaded  with 
HO  kilos,  for  a  surface  of  50  sq.  cm.  After  410  revolutions 
had  been  completed,  the  linoleum  had  lost  in  weight  1  ■  9  grins. 
corresponding  with  1*8  c.c,  the  specific  gravitj-  of  the 
material  being  1-083.  When  tested  under  these  conditions 
the  loss  of  weight  undergone  by  granite  was  found  to  be 
I-  1  c.c.,  by  marble  24*3  c.c.,  and  by  oak  7"8  c.c.,  these 
figures  indicating  the  great  capability  of  resisting  wear  which 
is  possessed  by  linoleum. 

Pending  tests  showed  that  a  test  piece  of  linoleum 
1")  x  2  x  0'36  cm.  could  be  bent  at  the  ordinary  tempera- 
ture of  the  air,  over  a  mandrel  2  cm.  in  diameter,  whilst  a 
sharper  bend  caused  the  surface  to  crack. 

Tests  for  resistance  to  alteration  of  colour  were  made  by 
applying  water,  2  per  cent,  hydrochloric  acid,  2  per  cent, 
sulphuric  acid,  2  per  cent,  nitric  acid,  2  per  cent,  phosphoric 
acid,  petroleum  and  soap  solution,  to  the  surface  of  the  test 
pieces.  Water  and  dilute  acids  were  without  influence  on 
the  pigments.  Petroleum  produced  a  darkening,  and 
soap  solution  had  a  similar  effect,  the  original  colour  being, 
however,  in  this  case,  restored  by  washing. — B.  I!. 


Examination    of   Linseed    Oil   and  Linseed   Oil  Varnish. 
II.  Amsel.     Zeits.  angew.  Cheru.  189.3,  73. 

See  under  XXIII.,  page  605. 


Examination    of  Linseed  Oil  and  Linseed    Oil    Varnish. 
F.  Filsinger.     Zeits.  angew*.  Chem.  1S95,  159. 

Sec  under  XXIII.,  page  G05. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Recent  Investigations  into  the  Composition  of  Hides  and  >f 
Leather  ;    the    Theory   of   the    Formation   of  Leather, 
v.  Bchroeder.     Reprint  from  the  Fifth  Jahresbericht 
Deutscheu  Gerberschule,  1895. 

I «  this  pamphlet  the  author  reviews  the  work  on  the 
Bubjects  included  in  the  title,  which  has  been  carried  out 
during  the  last  few  years  in  the  Freiburg  Tanning  School 
(compare  this  Journal,  1893,  279,  610  ■  1894,  1072,  1073, 
1101),  and  publishes  some  new  figures,  together  with 
conclusions  to  be  drawn  from  them. 

The  following  table  gives,  in   round   numbers,  the  pi 
centage   of  prepared  pelt  which  can   be  obtained,  in 
expi  1  f  the  ]  reiburg  School,  from  the  bides  nam    I 

It  must  be  mentioned  that  it  is  the  practice  of  the  school  to 

■mil     the    hide,  at    the   stag.'  when    it    is    readl    to  go 

the  suspenders,  t<>  a  final  washing  in  water,  to  bang  it  over 
a  horse,  and  to  weigh  it  as  soon  as  it  has  finished  dripping. 


i>  2 
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The  many  analyses  which  have  been  made  of  the  Rhenish 
sole-leather,  tanned  with  pure  oak-bark  in  layers,  according 
to  the  old-faahioned  system,  and  of  the  North-German  sole- 
leather,  tanned  by  the  more  rapid   method,  using  stronger 

liquors  and  extracts,  yield  the  following  meau  results  :  — 


Rhenish       '  S  rman 

Sole-Leather.      S  tie-  Leather. 


Water 

iah  and  fat 

Water-s  >luble  tannin 

organic  non-tannin 
True  leather  substanre* 


•Containing— 

Hide  substance 

Combined  tannin 

Total  tannin :  100  of  leather. 


18-00 
0-80 


18-00 
1'29 


3-35~) 

t  .v.;-, 

■2-»0) 

5-05-% 

'  V90 

85; 

7-V  85 

71-81 

100-00 

100*00 

B'28 

40-01 

30*57 

31-77 

33-02 

30-82 

Neither  kind  of  leather  contains  more  than  0-4  per  cent, 
of  sugar  unless  sophisticated.  The  North  German  leather 
contains  more  lime  (about  0-3  percent.)  and  more  sulphuric 
acid  (0-4 — 0*5  per  cent.)  than  the  Rhenish  leather,  whic'.i 
contains  but  0-1 — 0-2  per  cent,  of  sulphuric  acid.  The 
essential  difference  between  the  two  kinds,  rests  however, 
in  their  content  of  tannin  ;  the  North  German  system  gives 
a  higher  yield  of  leather,  apparently7  more  perfectly  tanned, 
than  the  old  Rhenish  system  yieid?,  notwithstanding  that 
the  sole-leather  of  the  latter  is  the  better  of  the  two. 

From  the  above  figures,  and  those  given  at  the  beginning 
of  this  abstract,  it  will  be  apparent  that  by  the  Rhenish 
system  100  parts  of  green  hide,  yielding  78  parts  of  pelt, 
the  water-content  of  which  is  72  per  cent.,  will  give  48  parts 
of  leather,  whilst  b}-  the  Xorth  German   system  56  parts  of 

ither  will  be  obtained.  These  figures  are  mean  values  ; 
the  extremes  for  both  methods  must  be  given  as  45 — 61  per 
cent,  calculated  on  the  green  hide,  and  58 — 78  per  cent. 
calculated  on  the  prepared  pelt. 

It  is  commonly  reckoned  that  500 — 550  parts  of  oak-bark 
are  required  for  the  production  of  100  parts  of  leather  by 
the  Rhenish  system  ;  if  the  amount  of  tannin  in  the  bark 
he  taken  as  10  per  cent.,  this  proportion  of  bark  will  mean 
50 — 55  kilos,  of  tannin  per  100  kilos,  of  leather  ;  since  the 
total  tannin  in  the  leather  is  not  more  than  34  kilos,  per 
100  kilos  ,  only  some  62 — 68  per  cent,  of  the  tannin  is 
used  ;  what  becomes  of  the  remainder  is  not  known,  but  it 
may  be  safely  asserted  that  this  great  waste  is  a  result  of 
the  lengthy  period  over  which  the  process  is  extended. 

The  quantity  of  tanning  material  requisite  for  producing 
leather  should  be  calculated  for  100  parts  of  prepared  pelt. 


Win  ii  this  basin  is  adopted  it  is  found  that  the  proportion 
varies  from  850  per  rent,  to  iso  per  cent,  according  to 
whether  Bole-leather  or  upper-leather  is  the  product.  From 
the  fact  that  the  lighter  skin-  require  a  smaller  propo 

of  tannin,  it  was  formerly  concluded  that  the  lifjlit  leather 
contained  less  tannin  than  the  heavy  leather,  and  this  con- 
m  was  made  the  substructure  for  a  theory  of  tannin;; 
by  which  it  v  a-  held  that  the  difference  in  character 
between  lighl  and  hear}  leather  was  due  to  the  difference  in 
the  degree  of  tannage  which  they  were  allowed  to  attain 
before  they  were  considered  finished.  This  deduction,  and 
therefore  the  theory  based  on  it,  is  completely  false,  and  it 
is  so  because  no  allowance  was  made  for  the  difference  in 
the  proportion  of  water  contained  in  heavy  and  light  pelts. 

It  ha-  been  established  by  the  analyses  and  investigations 
now  under  review,  that  the  proportion  of  tannin  to  hide 
substance  in  all  bark-tanned  leather  i<  very  approximately 
line,  and  it  may  be  said  that  undressed  leather  of 
all  sort-  has,  when  bark-tanned,  the  following  mean  com- 
position :  — 

Per  Cent. 

Water IS 

Ash  and  natural  fat l"00 

Water-soluble  tannin l"00  >  (;.(. 

„  -anie  non-tannin 2'00-> 

Pure  leather  substance  -. 

abined  tannin 31*00?  --.Afl 

{  i  o  00 

Hide  substance no  > 

100  ■ 

Thus,  one  part  of  true  bide  substance  will  yield  2"27 
parts  of  air-dried,  medium,  bark-tanned  leather,  1*96  parts 
of  poorly-tanned  leather,  and  2 -6"  parts  of  fully-tanned 
leather.  This  statement  is,  of  course,  wholly  untrue,  if  for 
one  part  of  hide  substance  one  part  of  prepared  pelt  be 
substituted — how  untrue  may  be  judged  frcm  the  following 
table  :— 


100  Parts  of 
Pelt  contain 

100  Parts  Of  Pelt  yield  of 
Leather 

1   Hide 
Water.  1    Sub- 
stance. 

Mean. 

Poorlj 

Tanned. 

Fully 
Tanned. 

71 
75 

7s 
81 

29 
25 

•22 

19 

01 

57 
50 
41 

55 
49 

43 

35 

75 

Dressing  leather  ...."> 
Kip<,  horse-leather. .) 
Calf-leather 

■ 
59 
4S 

-A.  G.  B. 


Palmetto  Extract.     A  New  Tanning  Material.     Schnizer. 
Chem.  Zeit.  1895,  19,  167. 

Palmetto  is  an  evergreen,  palm-like  shrub,  growing  in  the 
southern  United  States  of  America,  especially  in  Georgia, 
Florida,  Alabama,  South  Carolina,  Louisiana,  and  Texas, 
where  it  covers  over  six  million  acres.  The  growth  of  the 
plaDt  being  continuous,  it  may  be  cut  at  any  time  of  the 
year. 

The  extract,  containing  115  to  12  per  cent,  of  tannin,  is 
very  successfully  employed  in  American  tanneries,  whilst 
the  residue  forms  a  valuable  material  for  the  manufacture 
of  rope,  string,  and  felt  substitutes,  &c.  The  entire  leaves 
are  finely  cut,  and  with  the  stems,  which  are  cut  into  narrow- 
lengths,  put  into  large  wooden  tubs,  and  extracted  with  hot 
water  for  48  hours.  The  extract  may  be  employed  at  once 
for  tanning,  or  may  be  concentrated  for  sending  elsewhere. 
For  exportation  the  leaves  alone  are  usually  employed ; 
they  are  then  air-dried  for  some  days,  and  pressed  into 
bales. 

In  order  to  obtain  the  fibre,  the  residues  are  treated  with 
chemical  agents  to  remove  the  silica  and  glutinous  matter 
of  the  leaf  covering.  The  fibre  is  then  worth  from  30  to 
SO  dollars  per  ton. 
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The  tannin  process  with  palmetto  extract  is  the  same  ae 
in  the  case  of  hemlock,  &C, and  the  result  is  as  satisfactory 
as  with  oak-bark. 

Owing  to  its  high  percentage  of  tannin,  and  the  value  of 
the  extracted  leaves,  palmetto  has  a  considerable  com- 
mercial importance. — N.  II.  J.  M. 


PATENT. 

Improvements  in  /he  Manufacture  of  Substances  suitable 
for  Finishing,  Polishing,  Preserving,  or  otherwise 
Treating  Leather,  Shins,  Hides,  and  the  like.  J!. 
Combret,  Paris.     Eng.  Pat.  9090,  May  3,  1894. 

The  empyreuinatie  oil,  or  tar,  of  birch-bark  is  incorporated, 
to  the  extent  of  from  2  to  10  per  cent.,  with  the  blacking  or 
other  material  used.  Thus,  the  suppleness,  strength,  and 
imputrescibility  of  a  Russia  leather  is  imitated  and  main- 
tained. The  oil  is  incorporated  with  the  material  either 
directly,  or  in  the  form  of  a  solution,  an  emulsion,  or  an 
alcoholic  extract.  For  light-coloured  leathers  a  rectified 
oil  may  be  employed. — W.  G.  M. 


Analysis  and  Valuation  of  Fish  Oil.     V.  Vedrodi. 
Chem.  Zeit.  1895,  19,  600. 

See  under  XXIII.,  page  605. 


XY -MANURES,  Etc. 

Oxidation  of  Organic  Matter  and  the  Decomposition  of 
Ammonium  Salts  hy  Aqua  P.egia  in  lieu  of  Ignition,  in 
the  Determination  of  Potash  in  Fertilisers.  R.  de  Roode. 
.1.  Amer.  Chem.  Soc.  1895,  17,  86. 

See  under  XXIII.,  page  598. 


PATENTS. 

Improvement  of  Manufacturing  Guano  front  the  Refuse  of 
Fish  and  other  Animal  Mailer,  and  the  Extraction  of 
()il  or  Fat  therefrom.  M.  Zingler,  London,  and  W. 
Chattaway,  Twickenham.     Eng.  Pat.  9200,  May  9,  1894. 

The  refuse  matter  is  disintegrated  by  mechanical  means, 
deodorised  (if  putrid)  hy  charcoal,  creosote,  or  the  like, 
and  mixed  with  sufficient  sodium  nitrate  and  acid  potassium 
sulphate  or  other  preservative,  such  as  aluminium  sulphate, 
either  in  the  solid  state-  or  in  solution.  As  much  as  possible 
of  the  oil  or  fat  is  now  extracted  by  hot  pressure,  by  boiling, 
or  by  a  solvent.  The  residue,  in  the  form  of  press  cakes,  or 
semi-solid,  is  dried  carefully,  tested  for  fat,  which  must  if 
necessary  be  removed  a-  completely  as  possible  by  a 
suitable  -olvent.  It  is  then  pondered  and  stored  in  a  dry 
place.  Prom  2  to  '.',,  or  4,  per  cent,  of  each  chemical  iN 
ally  required,  arid  others  may  be  added  in  the  propor- 
tions suitable  to  a  standard  manure  ;  thus,  for  example, 
phosphates  may  be  added  to  animal  refuse  deficient  in  that 
lient. — W.  (J.  M. 


A  Aew  or  Improved  ( 'oviposit ion  or  ( 'ompound  for  I  rse 
Igriculture    and     Horticulture.     (',.    II.    Richards, 
London.     Eng   Pat.  11,296,  June  11,  1894. 

I  in.  following  mixture  is  applied  as  a  wash  to  tie-  leai  es  of 

etation    and    the   stems  of  fruit  or  other  tree-, 

ioi  tii'  destruction  of  insects  oi  mildew  ; — lo  lb.  of  nicotine 

or  any  ^alt  thereof,  .".  lb.  of  encalyptui  oil,  2.',  lb.  of  alcohol, 

■jo  lb.  of  water,  ami    lo  ib.  of  pota    ium  oleate  an  mi 

ether,  and   heated,  forming   a   liquid.     When   used,  it 

Id  be  diluted  witli  watei       .1    .1.  K. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

The  Storing  of  Beetroots.    Claasen,    Zeits.  Rubenzucker- 

ind.  1H95,  45,  20  1. 

Considering  the  low  price  of  sugar,  expensive  methods  of 
preserving  beetroots  cannot  be  employed.  Consequently  a 
suitable  earth  pit  of  moderate  size  is  recommended  to  the 

farmer  as  the  best  and  most  economical  means  of  preserva- 
tion. Ill  districts  having  mild  winters  it  is  advantageous  to 
employ  stacks  of  convenient  size,  whereas  in  colder  climates 
these  must  from  time  to  time  be  covered.  In  such  stacks 
the  beet  keeps  for  eight  to  ten  weeks,  and  any  damaged 
portion  should  at  once  be  worked  up.  A  degradation  in 
the  quality  of  the  beet  due  to  loss  of  sugar,  and  to  an 
increase  of  organic  non-sugar,  is  generally  unavoidable. 
In  all  investigations  and  comparisons  the  precautionary 
measures  already  pointed  out  by  the  author  should  not  be 
lost  sight  of, in  particular  the  weight  of  the  roots,  as  well  as 
their  sugar-content,  before  and  after  storing;  and,  further, 
such  data  should  be  ascertained  from  impartial  sampling. 

—J.  L.  Ii. 


Beetroot  Blight.    Karlson.    Zeit.  Zuckerind.  1895,  45,  4,'*4. 

The  author  confirms  his  previous  views,  namely,  that  the 
root-blight  is  caused  by  various  parasitic  fungoids,  which 
penetrate  from  without  through  the  cleft  apertures,  without, 
however,  injuring  the  vesicles  themselves,  strong  plants, 
such  as  have  already  reached  a  certain  stage  of  develop- 
ment, and  the  seeds  from  healthy  beetioots,  most  success- 
fully resist  the  spore  injections.  For  practical  purposes  it 
is  advisable  to  grow  crops  of  sound  beetroots,  and  to  prevent 
degeneration  by  careful  culture,  manuring,  feeding,  undis- 
turbed ripening,  and  the  avoidance  of  forced  propagation  by 
slips.  By  these  means  degeneration  is  avoided  and  strong 
beets  of  vigorous  growth  are  obtained,  producing  good  seed 
and  withstanding  the  attacks  of  vegetable  and  insect 
parasites. — J.  L.  Ii. 


Determination  of  Composition  of  Diffusion  Juice.     Casteels 
Sucr.  indigene,  1895," 45,  346. 

The  average  composition  of  juice  is  frequently  determined 
on  old  samples  preserved  by  the  addition  of  lead  acetate  or 
mercuric  chloride.  The  author  has  carried  out  comparative 
experiments,  and  is  convinced  that  in  each  case  a  consider- 
able difference  arises,  due  to  at  present  unknown  causes, 
which  should  exclude  the  application  of  such  methods. 

—J.  L.  B. 


Action  of  Ammonia  on  Dec/rose.     W.  K.  Stone.     Amer. 
Chem.  .).  1895,  17,  192. 

When  gaseous  ammonia  is  passed  into  alcohol  containing 
anhydrous  dextrose  in  suspension,  solution  of  the  latter 
takes  place,  accompanied  by  a  slight  rise  in  temperature. 
At  the  end  of  14  days  a  substance  separated,  having  the 
composition  and  properties  of  an  aldehyde  ammonia  com 
pound  of  the  formula  ('i;n„.()i;N  H:i.  The  white  crystalline 
product  melts  at  122  —123°,  and  in  aqueous  solution  has  a 
specific  rotatory  power  [a]„  =  22-0  — 22 -7  .  Birotation 
was  not  observed.  The  combination  with  ammonia  appears 
to   protect    the    dextrose    molecule    against    certain    general 

reactions,   such   as   fermentation,   reduction    of    Fehling's 

solution,  and  the  action  of  plien  \lli\  di  a/ine,  or  to  delay  them 
until  the  ammonia  is  split  off.    -J.  L.  I!. 


The  Action  of  Oxalic  Acid  on  Inutin.    ('•.  Dull.    Chem 
Zeit.  L895,  19,  2Ki— 217. 

Tm,  results  of  the  author'',  researches  on  this  point  may  bi 
summarised  as  follows : — 
The  conversion  of  inulin  into  levulose  by  dilute  oxalic 
;   appear   to   be   direct,   without    the   co  formation   of 
dextriooni  intermediate  products.     Any  guclj  bodies  result- 
ing from  the  action  of  dilute  sulphuric  or  hydrochloric  acid 
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should b(  •       «s  r"":'  ''"'  l«™loBe  nr"u;:ul 

the  inuliu,  although  the  possibility 
of  ihe  formation  of  inti  rmediate  bodies  bj  i  nzymatic  action 

tins.    The  si  probable  molecular  formula 

,_   (('ii    0  -  .11  O.and  thevaluwof 

10   for  inulin,  and  -93    for  levulose  respectively. 

rther,  that   the  latter  body  may  readily  be 

0btnin  rystalliue  condition.     A  rurfurol  derivative, 

dentical  with  that  from  Borbose),  results  from  the 

alic  acid  under  increased  pressure, 

..,,,!  .,  i  c<  of  the  reaction  fields  levulinic  acid. 

— C.  S. 


isation  of  Sugar.     Iloweg.     Deutsch,  Zuckcrind. 
'  i8o;.,  20,  890. 
Si  i  under  KXUI.,  page  605. 


,i,  by  Karcz's  Method  of  Crystallised  Sugar  in 
/,'/,,•  Products  and  Molasses.  Strohmer  and  stiff. 
<  lesterr.  Zeits.  Zuckerind.  1895,  24,  41. 

See  under  XXI II.,  jhkjc  604, 


\ation  of  Sugar.    G.  Opperman.     Apoth.  Zeit.  1895, 
10,210. 
See  under  XXIII.,  page  G05. 


PATENTS. 


Improvements  in  the  Manufacture  of  Starch.     II.   Wilson, 
Govan.     Eng.  Fat.  10,956,  June  6,  1894. 

J:,-  this  manufacture,  a  stage  is  reached  at  which  it  is 
necessary  to  separate  the  water  from  the  starch,  preparatory 
to  the  final  drying  of  the  latter.  A  series  of  wooden 
frames  is  used  for  this  purpose,  across  which  diaphragms  of 
cloth  or  other  suitable  materials,  suitably  strengthened,  arc 
stretched  and  distended.  A  number  of  these  frames  are  so 
combined  that  there  are  spaces  for  receiving  the  liquid 
starch,  alternating  with  spaces  for  water  filtering  through 
the  diaphragms.  Drying  of  the  starch  next  follows  in 
suitable  stoves.  The  filter  system  is  separated  into  its 
constituent  pairs  of  frames,  which  are  severally  detached, 
and  are  placed  in  the  drying  stove. — L.  de  K. 


Improved  Manufacture  of  Cattle  Food.  W.  Sehsvartz, 
Hanover,  Germany.  Eng.  Pat.  21,224,  November  5, 
1894. 

See  under  XVIII.  A.,  page  592. 


XVII.-BREWING,  WINES,  SPIEITS,  Etc. 

The  Influence  of  Varying  Mashing  Temperatures  on  the 
Formation  of  Isomaltose,  and  its  Estimation  by  Means  of 
Saaz  and  Frohberg  Yeasts.  A.  Munsche.  Woch.  fur 
Bi\auerei,  11,  1372 — 1377. 

A  m:ries  of  starch  conversions  was  made  with  malt- 
ex'net  at  temperatures  ranging  from  55° — 75'  C,  each 
conversion  being  fermented  both  with  Saaz  and  Frohberg 
yeasts.  The  difference  in  the  amount  of  extract  fermented 
by  the  two  yeasts  was  then  determined  as  well  as  the 
difference  in  the  amount  of  copper  reduced  by  the  two 
fermented  liquids.  The  difference  in  the  first  case  was 
considered  as  isomaltose,  and  in  the  second  was  calculated 


into  isomaltose,  the  reducing  power  of  which  was  taken  as 
so  per  cent,  of  that  of  maltose.  The  following  table  gives 
the  results  : — 


Percentage  of  Isomalto-  . 

Mashing  Temperature. 

From  Extract. 

From  Copper 
Redaction. 

5*69 

671 
8"16 

12-29 
9-31 

5-70 

II.  60  — 64P  0 

6*48 

]|  1   65  —69   C 

7  ■')."> 

IV.  69°-    71'  C 

10-21 

V.  71  — 7  j°  C 

9*06 

The  largest  amount  of  isomaltose  is  produced  at  a 
temperature  of  09" — 71  C.,  but  it  will  be  observed  that  the 
two  methods  do  not  give  concordant  results. 

The  liquid  which  had  been  fermented  with  Saaz  yeast 
yielded  an  osazone  with  a  melting  point  of  125°  C.,  probably 
consisting  of  isomaltosazone  and  some  other  osazone  of 
lower  melting  point.  From  the  liquid  fermented  with 
Trohberg  yeast  was  isolated  an  osazone  melting  at  93°  C, 
which,  however  was  probably  formed  from  some  body 
introduced  by  the  yeast. 

From  further  experiments  the  author  is  of  opinion  that 
isomaltose  is  not  unfermentable  by  Saaz  yeast,  and  is  not 
completely  fermentable  by  Frohberg  yeast,  and  that  this 
peculiar  behaviour  of  Lintner's  so-called  isomaltose  towards 
various  yeasts  may  perhaps  be  due  to  its  non-homogeneity. 
Whatever  explanation  of  this  be  accepted,  he  consider.^ 
that  the  physiological  analysis  of  worts  by  means  of  Saaz 
and  Frohberg  yeasts  gives  valuable  practical  results  concern- 
ing the  amount  of  unfermentable  substances  in  beer  worts. 

—J.  G.  W. 

The    Collectice   Species :    Saccharomyces    Cerevisix.      A. 
Ban.     Woch.  fur  Brauerei,  11,  1366—1371. 

1  '.ndku  the  specific  name  Saccharomyces  cerevisix  have 
hitherto  been  included,  from  a  botanical  point  of  view,  a 
series  of  yeast  types  and  races.  Although  the  difference 
between  top  and  bottom  fermentation  has  been  recognised 
for  a  considerable  time,  the  yeasts  producing  them  were 
supposed  to  be  capable  of  transformation  one  into  the  other, 
until  Hansen  and  Jorgensen  proved  that,  although  a  bottom 
yeast  might  acquire  temporarily  the  characteristics  of  a  top 
yeast,  they  were  in  reality  two  distinct  varieties.  Besides 
these  two  varieties,  other  yeasts,  the  Saaz  yeasts,  have  been 
discovered  and  classed  with  Saccharomyces  cerevisix, 
although  they  possess  a  much  less  attenuative  power  on 
beer  worts  than  the  ordinary,  or  Frohberg,  yeasts.  Top' 
and  bottom  yeasts  of  both  the  Saaz  and  Frohberg  types 
have  been  discovered,  the  collective  species,  Saccharomyces 
cerevisix,  therefore  comprising  the  following  four  types : — 

1.  Frohberg Top  yeast. 

2.  Saaz 

3.  Frohberg Bottom  yeast. 

4.  Saaz „ 

The  author  has  investigated  the  fermentative  action  of 
these  on  carbohydrates,  and  points  out  that  it  is  necessary 
in  this  work  carefully  to  distinguish  between  fermentative 
action  and  mere  using  up  of  the  carbohydrate  for  the 
nutrition  of  the  yeast.  If  this  precaution  be  observed  he 
considers  that  the  physiological  properties  of  a  yeast  may 
be  used  as  a  basis  of  classification.  The  following  is  a 
summary  of  his  results  with  the  four  types  given  above  : — 

No.  1.  Frohberg,  top  yeast.  Completely  ferments  a-  and 
^-isomaltose  :  does  not  ferment  melibiose  ;  splits  melitriose 
into  fructose  and  melibiose,  fermenting  the  former,  but 
having  no  action  on  the  latter. 

No.  2.  Saaz,  top  yeast.  Completely  ferments  a-iso- 
maltosc,  but  is  incapable  of  fermenting  /8-isomaltose  or 
melibiose.  It  has  exactly  the  same  action  on  melitriose 
as  No.  1  type. 
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No.  3.  Frohberg,  bottom  yeast.  Ferments  completely 
a-isomaltosc,  melibiose,  and  melitriose,  but  has  no  action 
on  £-isomaltose.  Melitriose  is  fermented,  after  prior  hydro- 
lysis, into  fructose  and  melibiose. 

No.  1.  Saaz,  bottom  yeast.  Completely  ferments  a-  and 
j3-isomaltose,  melibiose,  and  melitriose,  tbe  action  on  the 
last  carbohydrate  taking  the  same  course  as  with  No.  3 
type.— J.  G.  W.  ' 

The  Origin  of  the  Wine  Yeast.     A.  Jiirgcnsen.     Ceutr.  f. 
Bakter.  u.  Parasitenkunde.  189.J,  1,  No.  9. 

J.  J.  Juiiler  showed  in  1894  (Centralbl.  f.  Bakt.  u. 
Parasitenk.  1893,  1,  No.  1)  that  when  Aspergillus  oruzse  is 
developing  its  diastatic  properties  in  converting  starch  to 
sugar,  its  conidia  develop  into  yeast  cells,  produce  alcoholic 
fermentation,  and  have  all  the  typical  characteristics  of  the 
^accharomyces. 

The  author  has"  therefore  investigated  the  relationship 
between  the  moulds  and  the  wine  yeasts  which  arc  found 
on  the  skins  of  the  grape.  These  various  moulds  were 
cultivated  in  various  artificial  media,  and  also  on  the 
sterilised  skins  of  grapes.  One  of  these  moulds,  consisting 
of  typically  developed  branched  hypba:,  when  cultivated  on 
-alkaline  gelatin,  developed  in  the  course  of  a  day  into  the? 
typical  form  chalara,  whilst  when  on  acid  gelatin  it  yielded 
dematia.  When  the  chalara  were  transferred  to  acid  gelatin 
they  changed  to  dematia,  and  vice  versa.     Both  crops  yielded 

-trong  crop  of  ellipsoid  cells  (toruL?'),  but  no  further 
phase  could  be  produced.  When  cultivated  on  sterilised 
grape  skins,  however,  some  of  the  dematia  first  formed, 
gradually  developed  partition  walls  in  the  mycelia-threads 
and  formed  groups  of  numerous,  slightly  rounded,  rect- 
angular cells,  so  that  the  whole  growth  closely  resembled 
botrytis,  whilst  others,  which  always  appeared  weaker  or 
-withered  growths,  formed  only  a  single  row  of  conidia,  the 
lower  of  which  were  first  quadrilateral  and  oidium-like,  but 
gradually  changed  to  oval  cells.  When  these  conidia  had 
reached  a  certain  state  of  ripeness  spores  were  formed, 
•which  developed  into  ordinary  ellipsoidal  cells  undistinguish- 
able  from  the  wine  yeasts.  The  mycelia  threads  showing 
these  latter  phases  of  development  were  always  nearly- 
emptied  and  apparently  withering  cells,  whilst  the  chalara  and 
dematia,  producing  torula-like  cells,  were  always  in  active 
growth.  The  most  suitable  temperature  for  the  yeast  phase 
of  development  is  20°  C,  and  as  the  temperature  varies  more 
and  more  above  or  below  this  point,  the  proportion  of  torula 
cells  produced  increases,  and  above  359  C.  the  mycelia 
gradually  disappear  and  only  torula  formation  occurs.  The 
author  has  not  failed  to  find  on  a  single  grape  examined 
the  form  of  mould  capable  of  the  above  transformation. 
Bis  further  investigations  lead  him  to  the  conclusion  that 
all  the  atpergUlua  and  tterigmotoeustis  species  occurring  on 
the  grape  have  diastatic  properties,  and  are  capable,  under 
suitable  conditions,  of  attacking  starch,  and  that  during 
this  action  their  conidia  develop  into  yeast  cells.  These 
■changes  are  being  further  investigated. — L.  T.  T. 


Tartaric  Acid  at  "  Meant  for  Preventing  the  Development 

of  Sarcina.       V.    Lindner.      Wochenschr.    f.    Brauerei, 
12, -310. 

Ai/rHouafl  the  sarcina  organism  may  become  established 

in   breweries,  even    when:    pore  yeast   is  employed    and 

ipuloui    cleanliness    observed,    and    not    [infrequently 

when    the    outcrop    appears     healthy    and     frw    from     wild 
'he    rejeetlOD    of   inch    infected    yeast    is    however, 
•    absolutely   necessary,  for    tartaric  acid    is   found   to    be 
an  excellent  remedy  against  such  contamination,  von  1 1  nth 
having  used  it  for  that  purpose  for  about  >rs,  not- 

withstanding  that   it    has   h.-en   declared    to   weaken   the 
normal  feast  and  to  favour  the  dew  lopmeat  of  secondarj 

types.      Von  [Tilth's    proposed    manner  of   treatment  is  thus 

quoted  (Americas  Brewer,  1888, Ko. 8)  i — "  Bor  erery  kilo. 

•bin    fluid    y  ■.,      of   tartaric    acid    are    requited 

After  thorough  intermix)  ,  , lotion  is  allowed  to  stand 

for   i;   to    IS    hours,   and    then    added    to    the    uort    in    the 

fan*  ■     -(,   W.  A.  T. 


Sulphurous  Acid  in  Wine,     VI.  Ripper.     Forsehungsber. 
liber  Lebensmittel.  iH'jr>,  2,  12. 

As  a  result  of  testing  several  hundred  samples  of  wine,  the 
author  finds  that  free  sulphurous  acid  is  present  in  minuti 
quantities,  whereas  the  proportion  of  aldehyde-sulphurous 
aci  1  varies  very  considerably  (from  0*0003— 0*0260  grms. 
SO.,  per  loo  v.'c).  The  better  classes  of  wine  show  a  higher- 
percentage  of  both  total  sulphurous  acid  and  of  aldehyde- 
sulphurous  acid.  This,  it  is  suggested,  is  due  to  the 
oxidation  of  the  alcohol  contained  in  the  wine  to  aldehyde, 
which  then  combines  with  the  sulphurous  acid  formed  from 
the  sulphur  of  the  barrels.  Sulphur  added  to  wine  is  to  be 
regarded  not  only  as  an  antiseptic,  but  also  as  an  aid  in  the 
development  of  the  wine.  Unripe  wines  are  much  improved 
when  their  free  aldehyde  is  combined  with  sulphurous  acid. 
The  greater  portion  of  the  sulphurous  acid  present  iu  wine 
should  be  in  combination  with  aldehyde,  and  the  free 
sulphurous  acid  should  not  exceed  0  •  002  grm.  of  SO.,  per 
100  c.c— C.  A.  K. 


Improvements  at  the  Lutterbach  Brewery  to  overcome 
Infection  by  Wild  Yeasts,  Src.  in  Hot  Weather.  T.  Boch 
and  Co.     Bull.  Soc.  Ind.  de  Mulhouse,  January  1893,  23. 

In  Upper  Alsace  (Haute  Alsace)  tbe  summer  temperature 
is  high,  and  the  air  is  laden  with  wild  yeasts,  bacteria,  &c. 
In  consequence  of  this,  the  brewing  of  good  summer  beers 
under  the  old  conditions  became  impossible,  and  the 
consumption  of  beer  had  become  largely  replaced  by  that 
of  wine.  The  above  company,  therefore,  set  themselves  to 
overcome  the  unfavourable  conditions.  Three  powerful 
cooling  and  freezing  machines  of  a  total  efficiency  represented 
by  —  260,000  calories  per  hour  were  introduced.  By  this 
means  large  quantities  of  ice  (6,000  kilos,  per  day)  and  of 
ice-cold  water  are  produced.  Not  only  is  the  necessary 
cooling  of  the  worts,  fermentations,  &c,  thus  effected,  but 
the  fermentation  chambers  are  supplied,  by  fans  and  cold- 
air  pipes,  with  cooled  and  filtered  air,  which  enters  at  a 
temperature  of  2'  G,  and  the  storage  vaults  are  also  kept 
cool  by  cold  air  and  by  ice.  In  this  way  a  great  deal  of 
the  moisture  of  the  atmosphere  is  precipitated  (largely  in 
the  form  of  ice  on  the  cold-air  pipes),  and  the  infection  by 
wild  yeast,  bacteria,  &c,  is  greatly  reduced.  The  fermenting 
rooms  were  specially  built  with  this  view,  and  can  in  winter 
be  ventilated  by  windows  as  usual,  in  summer  almost 
exclusively  by  the  cold  air  fans,  bringing  in  the  cooled  and 
filtered  air.  These  arrangements  permit  of  having  2,600 
hectolitres  in  the  fermentation  chambers,  and  17,000  hecto- 
litres in  the  stores.  Pure  yeast  is  employed  for  pitching, 
and  this  is  made  by  Hansen's  method,  three  propagator- 
being  in  use  for  this  purpose.  When  a  wort  is  pitched  with 
fresh,  pure  culture  yeast,  the  yeast  therefrom  is  used  for 
pitching  the  next  wort,  and  so  on ;  but  after  eight  such 
generations  the  yeast  is  rejected  ami  replaced  by  fresh, 
pure  yeast  from  the  propagators  to  obviate  the  possibility 
of  the  serious  deterioration  of  the  yeast.  Special  precautions 
ate  also  taken  for  the  sterilisation  of  the  wort,  and  the 
coolers  are  fed  in  a  hermetically  sealed  chamber  with 
cooled  and  filtered  air,  to  prevent  infection. — L.  T.  T. 


Medium  for  the  Production  of  Artificial  Effervescent 
Foam  in  Beverages  otherwise  deficient  therein.  E. 
Pieszczek.     Pharni.  Zeit.  1895,  40,  02. 

This  preparation  is  a  coarse,  dark-brown  powder  presenting 
tin-  general  appearance  of  a  vegetable  extract.  When 
dissolved  and  shaken  up,  a  compact,  line,  and  durable  foam 
is  produced,  even  when  greatly  diluted.     ( )n  examination, 

the  substance  was  found  to  be  an  extract  of  Quillaia  bark. 
Kobeit  states  that  the  form  of  saponin  (  "  <  juillniasiture  ") 
constituting  the  chief  ingredient  in  Quillaia  bark    is  strongly 

poisonous  ;  wherefore  such  a  preparation  is  to  be  avoided. 

— C.  S. 
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XVIII -CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)-  C'lll  MISTKV    OF    FOODS. 

PATENTS. 
mil  Container  for  Preserving  Milk,  Cream,  and 
oilier  Liquids.      W.  I'.  E.  Casse,<  openhagen,  Denmark. 
Eng.  Pat.  11,393,  .lum-  12,  L894. 

Is  the  process  described,  milk,  cream,  or  other  liquid  is 
placed  in  :i  suitable  jacketed  vessel,  in  which  the  inner  wall 
of  the  vessel  is  surrounded  by  a  layer  of  ice,  produced  by 
admitting  water  into  the  jacket  and  freezing  it.  The  outer 
portion  of  the  vessel  is  surro  mded  with  non-conducting 
material.  Hook-like  projections  are  also  provided  m  the 
jacket  for  holding  up  and  keeping  the  coating  of  ice 
adherent.     L.  de  K. 


Improved   Manufacture  of  Cuttle   Food.      W.   Schwartz. 
Hanover,   Germany.      Eng.    Pat.   21,224,    November  5, 

1894. 

The  inventor  claims  the  production  of  a  suitable  cattle 
food  from  molasses. 

Molasses  contain  alkaline  potash  compounds,  mixed  with 
peat,  the  organic  acids  d' which  neutralise  the  alkali.  Peat 
itself  is  not  devoid  of  nutritious  constituents,  hut  it  is 
unsuitable  for  food  when  taken  alone;  the  mixed  molasses 
and  peat  it  is  stated,  form  a  wholesome  article. 

In  preparing  the  food,  comminuted  peat  is  saturated  with 
molasses,  and  pressed  into  a  suitable  form. — L.  de  K. 


Process  for  the  Extraction  or  "Rendering  Soluble  of  Cocoa. 
W.  Gaedke,  Hamburg-Eppendorf,  Germany.  Eng.  Pat. 
3166,  February  13,  1895. 

Tin:  object  of  the  invention  is  the  preparation  of  a  cocoa 
containing  from  18  to  22  per  cent,  of  constituents  soluble 
in  water. 

Cocoa  is  roasted  in  any  suitable  apparatus,  at  about  120' 
— 150°.  When  cold,  the  beans  are  broken  and  shelled  in 
the  usual  manner,  and  the  clean  fruit  is  covered  with  a 
solution  of  caustic  alkali  or  an  alkaline  carbonate,  or  even 
ammonia.  The  quantity  of  alkali  should  not  exceed  2  per 
cent.,  dissolved  in  a  quantity  of  water  corresponding  to 
20  or  30  per  cent,  of  the  beans,  some  varieties  taking  up 
more  moisture  than  others.  Uniform  moistening  is  best 
effected  in  a  vat,  having  a  steam  jacket,  and  provided  with  a 
stirrer,  or  a  steam-jacketed  rotating  drum.  The  beans  are 
afterwards  dried  at  a  temperature  not  exceeding  100° — 
preferably  between  50  — 70°.  Rendering  the  cocoa  soluble 
does  not,  however,  depend  solely  on  the  alkali,  as  plain 
water  will  have  the  same  effect  ;  but  there  is  a  difference  in 
taste  between  the  two  products,  the  one  having  a  pronounced 
bitter  taste,  whilst  the  other  has  more  aroma. — L.  de  K. 


(fl.)— SANITARY   CHEMISTRY. 

Enquiry  into  the  Nature  and  Physiological  Action  of 
Black-damp,  as  met  with  in  Podinore  Colliery,  Stafford- 
shire, and  Lilli  shall  Collien/,  Shropshire.  J.  Haldane. 
Proc.  Roy.  Soc.  57  [343],  249— 237. 

The  author  has  investigated  the  composition  of  undiluted 
black-damp,  and  finds  it  to  consist  of  nitrogen  with  12 — 14 
per  cent,  by  volume  of  carbonic  acid. 

A  mixture  of  84  per  cent,  of  air  and  16  per  cent,  of  black- 
damp  extinguishes  candles  and  lamps  ;  but  it  is  only  when 
the  black-damp  increases  to  00  per  cent,  that  a  mixture 
is  obtained  which  is  fatal  to  life.  Its  dangerous  property  is 
due  to  the  absence  of  oxygen,  not  so  much  to  the  excessive 
amount  of  carbonic  anhydride  present. —  L.  de  K. 


Thirty-first  Annual   Report  on  Alkali,  frc.  Works,  by  the 
i  i       ■/or.      Proceedings  during  the  year  L894, 

presented   to  the  Local  Government   Board  and  to  the 
Secretary  for  Scotland. 

See  under  VII.,  page  5C9. 


Manufacture  of  Accumulator  Plates  and  Testing  of 
Materials.  P.  Schoop.  Zeits.  f.  Elektrotechnik  u. 
Elektrochem.  L895,   112. 

See  under  XI.,  pa  jt  582. 


PATENT. 


Improvements  in  Apparatus  for  (he    Treatment  of  Ton  ■ 
Refuse,  and  in  the  Utilisation  thereof  for  the  Generation 
of  Steam.      F.    W.    Lacey,   Bournemouth.      Eng.    I'at. 
13,171,  July  17,  1894. 
The  object   of    this    invention  is  to   render    furnaces    for 
burning  towns'    refuse   and   sewage   sludge   more  effective, 
with  better   provision  for  the  utilisation  of  the  products  of 
combustion   in   steam-b filers,  and   to   reduce  the  labour  in 
feeding   and  in  taking  out  clinkers  and   ashes.     A  firebrick- 
furnace   is  placed  inside  a  jacketed  cylinder,  the  cylinder 
forming  a  steam-boiler.     A 'screw-propeller  placed  in   the- 
hopper  is  used  for  feeding  the  refuse  tipped  therein,  into  th* 
furnace. 


(C.)— DISINFECTANTS. 


liallanoL 


Aluminium    Vessels   for  Storing   Carbolic  Acid. 
J.  Pharm.  Chim.  1895,  6  Ser.  1,  309. 

Carbolic  acid  either  crystallised  or  in  alcoholic  solution 
has  no  action  on  aluminium,  either  in  the  cold  or  at 
60° —  70  C,  hence  the  employment  of  aluminium  -vessels 
for  storing  carbolic  acid  for  military  purposes  is  reconv- 
mended. — C.  A.  K. 


The  Disinfection  of  Normal  and  of  Pathological  F cecal 
Matters.     H.  Vincent.     Ann.  de  l'Institut  Pasteur,  189.% 

9,1. 

A  tabulated  statement  of  the  relative  disinfecting  powers 
of  the  following  disinfectants  is  given  : — Copper  sulphate, 
cresol,  lysol,  bleach,  solveol,  solutol,  sodium  carbonate, 
potassium  carbonate,  carbolic  acid,  Eau  de  Javelle,  Eau  de 
Labarraque,  carbonate  of  lime,  zinc  chloride,  heavy  tar  oil, 
mercuric  chloride  (1  :  1,000  with  5  per  cent,  of  hydrochloric 
acid")  and  ferrous  sulphate.  Their  disinfecting  powers  per 
1,000  c.c.  of  faeces  per  24  hours  and  their  relative  costs  are 
stated.  For  the  disinfection  of  normal  excrements  copper 
sulphate,  cresol,  lysol,  and  bleach  appear  most  efficient. 
The  addition  of  mineral  acids,  especially  to  copper  sulphate, 
and  to  chloride  of  lime,  for  disinfecting  dry  closets,  is- 
recommended  in  order  to  overcome  the  alkalinity  of  the 
decomposing  faices.  Pathological  faeces  are  more  readiiy 
disinfected  than  normal  faeces,  owing  to  their  being  more 
liquid.  Typhus  stools  arc  best  treated  with  acidified  copper 
sulphate ;  cholera  stools  with  cresol,  lysol,  acid  copper 
sulphate,  or  acidified  chloride  of  lime.  For  pathogenic 
microbe  cultures  chloride  of  lime  is  most  efficient,  as 
previously  shown  by  Chamberland  and  Fernbach. 

— C.  A.  K. 

New    Lamp   for   the   Production    of   Formaldehyde.     B„ 
Tollens.     Ber.  28,  261. 

The  lamp  consists  of  a  spirit  lamp  of  the  well-known 
pattern,  the  wick  of  which  is  covered  by  a  hood  formed  cf 
fine  platinum  wire  gauze.  The  lamp  is  filled  with  methyl 
alcohol,  and  lighted.  As  soon  as  the  platinum  gauze  is  in 
a  state  of  incandescence  the  glass  hood  of  the  lamp  is 
momentarily  put  on  and  again  removed.  The  formation  of 
formaldehyde  now  at  once  proceeds,  methyl  alcohol  con- 
tinually evaporating  from  the  wick  under  the  influence  of 
the   incandescent   platinum.     To    prevent    the    lamp    from 
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spontaneously  inflaming  above  the  gas-hood,  one  of  the 
chimney-hoods   used   in   connection  with    Bunsen  burners, 

may  !>-■  placed  over  it.  With  the  aldehyde  thus  continually 
forming,  all  its  characteristic  properties  may  be  easily 
demonstrated.  Formaldehyde  being  a  strong  antiseptic,  its 
vapours  proving  rapidly  fatal  to  micro-organisms,  such 
lamp-  might  he  satisfactorily  employed  for  the  purposes  of 
disinfection.  For  this  use  it  has  the  additional  advantage 
of  being  indifferent  as  regards  colouicd  textile  material--. 
which  are  detrimentally  affected  by  chlorine  and  sulphurous 
acid.— C.  O.  W. 

PATENT. 

Improvements  in   Sulphur  Candles  or  Fumigators.     C.  T. 
Kingzett,  Chislehurst.     Eng.  Pat.  10,445,  May  29,  1894. 

Tin:  sulphur  candle  or  fumigator  is  composed  of  a  block  of 
Sulphur  of  which  the  bottom  and  sides  are  enclosed  by  a 
casing  of  metal  foil,  and  having  some  light  fabric  or 
material  to  serve  as  a  lighter,  slightly  coated  with  sulphur. 
This  is  held  down  to  the  top  of  the  sulphur  block,  by  the  upper 
edges  of  the  sides  of  the  metal  foil  casing  being  bent  down 
over  it  (this  journal,  1894,  657  and  833). 


Detection  oj  the  Presence  of  Bleached  and  Unbleached 
Cellulose  in  Paper.  < '.  I'.  Dahlheim.  Wochenbl.  f. 
Papierfabr.  1895,  8,  588. 

See  under  XXIII.,  page  599. 


XIX -PAPER.  PASTEBOARD,  Etc. 

Reddening  of  Sulphite   Cellulose.     A.  Harpf.     Wochenbl. 
f.  Papierfabr.  1895,  586  and  641. 

As  the  result  of  several  analyses  it  appears  that  the  red 
coloration  observed  in  sulphite  cellulose  is  not  due  to  the 
action  of  oxidising  agents  such  as  chlorine  or  the  oxygen 
of  the  air  upon  iron  in  the  cellulose.  The  colouring 
matter  is  not  soluble  in  water,  as  stated  by  Yvrolesky,  for 
if  it  were,  it  would  necessarily  be  removed  in  working  up 
the  pulp.  Iron  in  the  water  used  in  washing  the  pulp  is 
the  cause  of  the  grey  coloration  often  observed,  and  conse- 
quently water  as  free  as  possible  from  iron  should  be  used  in 
the  washing  process,  and  the  lime  used  should  also  be 
free  from  iron.  The  red  coloration,  due  to  the  action  of 
chlorine  in  bleaching  on  the  cellulose  itself,  can  be  prevented 
by  boiling  the  pulp  very  soft,  washing  it  thoroughly,  and 
drying  it  in  places  free  from  chlorine.  The  production  of 
the  red  coloration  in  the  Hollander  is  checked  by  the 
addition  of  sodium  thiosulphate  and  caustic  soda,  or  of 
fre-b  sulphite  lye. —  C.  A.  K. 


Reddening   of  Sulphite   Cellulo.se.      F.    YVolesky.      Papier 
Zeit.  1895,  91. 

Tmk  author  confirms  Harpf's  view  (see  preceding  abstract,) 
that  the  reddening  of  sulphite  cellulose  during  bleaching  is 
due  to  the  action  of  chlorine.  A  knowledge  of  this  action 
of  chlorine  on  sulphite  cellulose  is  of  importance  to  the 
manufacturer,   especially   when    In  to  produce  white 

papers  of  a  lower  grade  in  part  from  unbleached  sulphite 
cellulose.  It  may  then  happen  that  the  mass  assumes  a 
dirty  reddish  tint.  In  this  case  either  the  material  employed 
was  not  free  from  chlorine,  or  the  added  Sulphite  eeliui- 
must  have  lain  a  Jong  time  in  a  space,  the  air  of  which  WEI 
contaminated  -with  chlorine.  Still,  valuable  assistance  in 
coming  this  evil  may  be  Secured  in  the  use  of  a  suit- 
able antichlor,  followed  bj  a  thorough  washing,  and  onlv  then 

ild  the  addition  of  the  -ulplnte  eelliilo-c  be    made  to  the 

other  material.     Other  oxidising  agents  also  produce  the  red 

ration  in  sulphite  cellulose,  rjz.,  potassium    fenicyanidc, 

mercuric  chlori'i  nam    bichromate,  and    potassium 

tnasganat  ic  chloride  causes  a  violet  coloration 

Although  these  coloration-  are  nharacteristic  for  the  several 

they  do  not  serve  tot  the  detection  of  anbleacbed 

pUte  cellulose  in  paper,  since  tie  •  ,  in  tin-  case  M 

not  obtained.      Hence  UU  author  conclude,  that  tie-  colouring 
able  in  water.  —  (',.  A.  K. 


PATENT. 


Improvements  in  or  relating  to  Hie  Manufacture  of  Paper. 
J.  P.  Cornett,  Claxheugh.  Eng.  Pat.  87m;,  May  3, 
1894. 

In  paper  manufacture,  the  stuff-chests  used  lor  containing 
pulp  in  dilution  or  suspension  are  usually  fitted  with 
agitating  arms  or  wings.  The  present  invention  consists 
in  substituting  a  centrifugal  pumping  apparatus  as  the 
agitating  medium  in  connection  with  the  stuff-chest.  The 
vessel  used  is  oblong  or  oval,  and  is  provided  with  a  mid- 
feather  partition,  the  pulp  being  pumped  around  the  latter, 
whereby  the  stuff  becomes  thoroughly  agitated  and  com- 
mixed, whilst  efficient  circulation  is  simultaneouslv  obtained. 

"  —  H.  S. 


XX -PINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

The    Action    of    Alkaline    Nitrites   on   Mercurous    Salts. 
L.  L.  de  Koninck.     Chem.  Zeit.  1895,  19,  750. 

On  bringing  together  solutions  of  a  mercurous  salt  and  an 
alkaline  nitrite,  a  precipitate  of  metallic  mercury  is  obtained. 
The  explanation  usually  given  is  represented  in  the  follow- 
ing equation  :  — 

IlgXl.  +  H20  +  NaNOj  =  2Hg  +  2HC1  +  NaN03, 

and  is,  according  to  the  author,  incompatible  with  the  fact 
that  a  mercuric  salt  is  not  reduced  by  an  alkaline  nitrite, 
although  the  reduction  of  mercuric  to  mercurous  salts  in 
general  takes  place  more  readily  than  the  separation  of 
mercury  from  mercurous  salts. 

Metallic  mercury  may  be  obtained  from  mercurous  salts 
by  double  decomposition  ;  thus,  when  mercurous  nitrate  is 
treated  with  potassium  cyanide  a  precipitate  of  mercuric 
cyanide  and  metallic  mercury  is  obtained.  The  mercurous 
salt  formed  being  unstable,  decomposer,  according  to  the 
general  equation,  Hg.:X;  =  HgX.;  +   Hg. 

Powdered  mercurous  nitrate  was  treated  with  a  solution 
of  sodium  nitrite  in  excess,  and  a  separation  of  mercury  was 
obtained.  On  filtering,  precipitating  with  sodium  chloride 
solution,  and  filtering  off  the  mercurous  chloride,  the  filtrate 
was  found  to  contain  mercury  as  a  mercuric  salt  and  a 
nitrite.     The  reaction  may  therefore  lie  thus  represented  :  — 

lfg,fX(),)_.  -  2NaN02  -  Hg(X(),),  +  Hg  +  2NaN03. 

— H.  I. 

Zinc  Salicylate.     II.  Andres.     Farmuzeft.  1895,  5,  1C6. 
(hem.  Hep.  1895,  118. 

AcCOHDIWO  to  the  author,  1  lager's  method  of  preparation 
of  this  compound,  viz.,  the  solution  of  zinc  oxide  in  salicylic 
acid,  is  not  a  good  one,  since  a  discoloured  preparation, 
soluble  with  difficulty,  is  obtained.  lie  therefore  recom- 
mend-, the  precipitation  of  a  solution  of  sodium  salicylate 
1>\  an  equivalent  quantity  of  zinc  sulphate.  The  amorphous- 
p date  thus  obtained,  is  crystallised  from  a  small  quantity 
of  water,  and  forms  small  needles,  containing  two  molecules 
of  water  of  crystallisation. —  II.  I. 


Creaiott-Magnesia.  *'.<;.  H. Thedenius.    Nordisk  pharmac. 
Tidakrift,  1895,  2,  2. 

An  article  by  0.  Bchwoissinger  on  tasteless  creasote,  led  the 
author  to  make  experiment!  on  various  mixtures  of  mag- 
nesia and  creasote,  in  order  to  get  rid  of  the  objectionable 
and  smell  of  the  latter  substauce. 


.'I 
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ite"  ii  almost  tasteless,  is  easilj  emul- 
sified l>\  the  gastric  juice,  but  is  expensive.  On  the  other 
band,  ereasote  and  burn!  magnesia,  mixed  in  almost  an; 
proportion  up  to  equal  parts  of  each,  form  a  pulverulent 
mass,  in  which  the  ereasote  is  so  combined  that  the  com- 
nosl  odourless  and  tasteless.  The  mixture  is 
ne.nl\  insoluble  in  water,  bu(  on  gently  warming,  or  by  the 
addition  of  a  fevi  drops  of  dilute  hydrochloric  acid,  the 
powder  is  changed  into  a  porous  mass,  which  gradually 
dissolves  in  t lit-  liquid,  becoming  milky  owing  to  the  s<-pa-  J 
ration  of  the  ereasote.  A  mixture  of  equal  weights  of 
ereasote  and  magnesia  is  the  best,  and  forms  a  greyish-white 
g. — II.  I. 


Occurrence  of  Citronellal  together  with   Citral  in  Lemon- 
Oil.    O.  Doebner.     Arch.  Miami.  1894,  232,  6 

Lemon-oil  contains,  in  addition  to  terpenes  and  the  alde- 
hyde citral  (  ,11,  ')  (this  Journal,  L894, 13,  417),  a  second 
aldehyde— citronellal,  C1(,IIlsO— which  appears  to  be  closely 
related  to  citral,  and  which  has  also  been  found  in  the 
oil  of  Eucalyptus  maculata  car.  citriodora,  and  in  that  of 
Melissa  officinalis, — C.  A.  K. 


American  Oil  of  Peppermint.     F.  II.  Power  and  C.  Kleber. 
Arch.  Pharm.  1894,  232,  689. 

Tmk  specific  gravity  of  the  oil  at  15°  C.  varies  between 
0-903  and  0-916.  The  specific  rotatory  power  varies 
within  considerable  limits,  and  does  not  appear  to  have  any 
definite  relation  to  the  quantity  of  menthol  present.  The 
percentage  of  menthol  present  in  the  form  of  esters 
varies  between  :;-45  and  14- 12  per  cent.;  that  of  free 
menthol  should  not  be  below  40  per  cent.  Mitcham  oil 
contains  53-9  per  cent,  of  menthol,  Saxony  peppermint 
oil  61 -2  per  cent,  and  Japanese  peppermint  oil  72 '7  per 
cent.  The  following  substances  were  found  as  constituents 
of  the  American  oil  of  peppermint : — Acetaldebyde,  iso- 
valeraldehyde,  acetic  acid,  isovalerianic  acid,  pinene, 
pbellandrene,  kevo-rotatory  liinonene,  cineol,  menthol, 
menthone,  menthol  acetate,  menthol  valerianate,  a  niethyl- 
e.-ter,  C10Hi9.CsHnO..,  a  lactone,  Ci0H16O.,  and  eadiuene, 
C1SH;1.— C\  A.  K. 


Ferro-pyrine.     F.  Ilusse.     Pharm.  Central.  II.  N.F.  1895, 

16,  59. 

Ferro-PTRINE  is  a  compound  of  3  mols.  of  antipyrine  with 
one  of  ferric  chloride,  (CuHigN20)3Fe8Cl6,  and  forms  an 
orange-red  powder  soluble  in  5  parts  of  water  at  15°  C. 
and  in  9  parts  at  100°  C.  Ruby-red  plates  separate  from 
the  saturated  solution  on  warming,  which  melt  at  2203 — 
225°  ('.  This  is  characteristic,  and  serves  for  the  identifi- 
cation of  ferropyrine.  1  grm.  of  the  product  should 
dissolve  in  100  c.c.  of  water  to  a  perfectly  clear  solution, 
from  which  the  iron  is  precipitated  as  hydrate  by  the 
addition  of  ammonia.  Ferrc-pyrine  contains  64  per  cent, 
of  antipyrine,  which  can  be  completely  extracted  with 
benzene  after  the  precipitation  of  the  iron  by  ammonia. 

— C.  A.  K. 


Occurrence  of  Orlho-cumaraldehydemethyl  Ether  in  Oil  of 
Cinnamon.  J.  Bertram  and  It.  Eursteu.  J.  prakt. 
Chem.  1895,  51,  816—825. 

During  the-  rectification  of  o'd  of  cinnamon,  the  authors 
obtained  from  the  "  la-t  running;''  a  crystalline  body — 
probably  identical  with  the  stearoptene  described  by 
Bochledez  (1850) — which  they  demonstrate  to  be  the 
methyl  ester  <>/  ortho-cumaraldehyde— 

C«H4(OCH8)CH:CH.COH(OCH,= 
CH:CH.COH=  1:2) 

The  new  compound  crystallises  from  alcohol  in  large 
hexagonal  plates,  possessing,  in  bulk,  a  faintly  yellowish 
tint,  and  fuses  at  15  -40  C.  It  is  very  soluble  in  alcohol. 
benzene,  acetone,  chloroform,  and  ether,  less  soluble  in 
petroleum  spirit,  almost  insoluble  in  water.  The  sub-tance 
lias  a  faint,  persistent,  disagreeable  odour;  and  readily 
suffers  spontaneous  decomposition,  especially  when  exposed 
to  air  and  light,  becoming  brownish  in  colour  and  developing 
an  acrid  odour  like  that  of  quinone.  It  boils  at  295  C. 
with  partial  decomposition  ;  but  may  be  distilled  under 
reduced  pressure  (12  mm.)  at  100° — 161°  C.  The  aldehyde 
readily  yields  a  hydrazone  and  an  oxime — both  crystalline 
—melting  at  116—117  C.  and  125° — 126°  C.  respectively. 
When  fused  with  potash,  the  aldehyde  yields  as  chief 
product  salicylic  acid.  Oxidation  by  aqueous  potassium 
permanganate  converts  it  almost  quantitatively  into  methyl- 
salicylic  acid,  whilst  by  treatment  with  silver  oxide,  /3- 
methyl-cumaric  acid  is  formed.  In  regard  to  the  latter,  an 
interesting  observation  was  made.  Crystals  of  the  acid 
(J„H, (OCH,)CH  :  CII.COH,  when  exposed  to  diffused 
daylight,  gradually  (in  14  days)  lose  their  lustre  and 
crumble  to  powder,  being  almost  entirely  polymerised  into 
a  new  acid  of  double  the  original  molecular  weight,  which 
fuses,  when  pure,  at  260°— 262°  C. 

In  the  case  of  cinnamic  acid,  exposure  to  light  was  found 
to  have  a  similar  polymerising  influence,  but  to  a  smaller 
extent,  a  new  acid,  melting  at  274"  C,  being  produced, 
probably  identical  with  Liebermann's  y-isatropic  acid. 

—II.  T.  P. 


Salithymol.     TV.  Kollo.     Pharm.  Pest.  1895,  28,  77. 

Su.miYMoL  is  prepared  by  dissolving  molecular  propor- 
tions of  salicylic  acid  and  of  thymol  in  alcohol,  converting 
them  into  their  sodium  salts  by  the  addition  of  sodium 
hydrate,  and  heating  the  residue  after  evaporating  off  the 
solvent,  with  phosphorus  oxychloride  to  120° — 130°  C. 
The  product  of  the  reaction  is  extracted  with  water,  and  the 
salithymol,  which  remains  insoluble,  recrystallised  from 
alcohol.     It  forms  a  white,  crystalline  powder. — C.  A.  K. 


Essential  Oils  in  their  Relation  to  the  British  Pharma- 
copoeia and  Trade.  John  C.  Umney.  Pharm.  J.  1895. 
946—952;  977 — 981  and  1039  —  1046. 

A  paper  read  before  the  Chemists'  Assistants'  Association, 
containing  a  complete  report  on  the  composition,  chemical 
and  physical  properties,  and  methods  of  valuation  of  the 
principal  essential  oils  of  commerce. 


Mignonette    Root    Oil.      J.   Bertram   and   II.    TValbaum. 
J.  f.  prakt.  Chem.  1894,  50,  555—561. 

The  oil,  obtained  by  the  steam  distillation  of  the  roots  of 
mignonette  (Reseda  odorata)  is  light  brown  in  colour, 
possesses  an  odour  resembling  that  of  horseradish,  and 
has  the  sp.  gr.  1-067  at  15°  C.  It  is  feebly  dextro-rotatory 
(+1°  30'  in  100-mm.  tube).  The  oil,  when  heated,  begins 
to  boil  at  255°  C,  but  cannot  be  distilled,  even  in  vacuo, 
without  suffering  partial  decomposition.  Chemically,  it 
belongs  to  the  class  of  "  mustard  oils,"  and,  according  to 
the  authors,  consists  almost  wholly  of  phenylcthyl  isothio- 
cyanate,  C6H3.C.jH,.XCS.  Mignonette  root  oil,  when 
heated  to  200J  C.  with  concentrated  hydrochloric  acid, 
readily  yields  phenylethylamine  in  large  quantity.  Similarly, 
by  treatment  with  alcoholic  ammonia,  it  is  almost  entirely 
converted  into  plteuylethylthio-urea. — H.  T.  P. 


Conine  and  Nicotine.     G.  Heut.     Archiv.  d.  Pharmacie, 

231,  376. 

See  under  XXIII.,  page  599. 
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The  Ethereal  Oils,  their  Adulterants  and  their  Detection. 
N'hinimel  ami  Co.     Zeits.  f.  Anal.  Chem.  33,  756. 

See  under  XXIII.,  page  605. 


PATENTS. 


Manufacture  of  Hydroxylamine,  Hydrazine,  and  their 
Derivatives.  Alfred  Wohl,  Berlin,  Germany.  Eng.  Pat. 
11,216,  June  9,  1894. 

Nitratks,  nitrites,  nitre-compounds,  nitrosainines,  and  the 
like  can  be  reduced  to  hydroxylamine  and  hydrazine  deriva- 
tives by  the  action  of  finely-divided  metals,  such  as  zinc,  in 
neutral  solutions  containing  a  salt  like  sodium  or  calcium 
chloride.  For  example,  phenylhydroxylamine  is  produced 
as  follows  : — 100  parts  of  nitrobenzene  and  10  parts  of 
calcium  chloride  are  dissolved  in  400  parts  of  GO  per  cent, 
alcohol.  Into  this  solution  150  parts  of  zinc  powder  are 
quickly  introduced,  and  the  mixture  heated  on  the  water- 
bath  till  the  presence  of  aniline  can  be  detected.  The 
filtered  solution  is  distilled  in  vacuo  until  the  distillate 
separates  into  two  layers.  The  phenylhydroxylamine  is 
frozen  out,  filtered,  and  pressed. 

Nitrosodiphenylamine,  (C0H5).,N.NO,  treated  with  metal 
and  water,  yields  diphenylhydrazine  (CGH;).,N.XH.>. 

—~J.W. 

Production  of  Para-metho.cy-  and  Para-ethoxy-phcnylurea. 
O.  Imray,  London.  From  The  Farbwerke,  vormals 
Meister,  Lucius,  and  Briining,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  11,708,  June  16,  1894. 

The  alkyl  ethers  of  para-oxyphenylurea  can  be  obtained 
from  that  substance  by  heating  it  in  aqueous  alcoholic 
solution  of  potash  or  other  alkali  with  the  halogen 
compounds  of  the  alkyls. — J.  W. 


Artificial  Mush.  Charles  Denton  Abel,  London.  From 
the  Fabriques  de  Produits  Chimiques  de  Tliann  et 
Mulhouse,  Thaun,  Germany.  Eng.  1'at.  12,980,  July  4, 
189  t. 

PboFTL,  butyl,  and  amyl-liydrindene  on  nitration  yield 
trinitro-compounds,  possessing  a  strong  odour  of  musk. 
The  hydrocarbons  are  prepared  from  hydriudene — 

/('Hi\ 

(C„II/  >CH,) 

(  II   / 

and  the  chlorides  of  the  alkyls,  by  the  method  of  Ericdel 
:infl  Crafts  (heating  with  aluminium  chloride).  The  di- 
nhro-eompound  is  first  prepared  in  the  pure  state,  and  then 
ed  into  the  trinitro  eompoui  '1  l>y  means  of  a  mixture 
«f  faming  sulphuric  and  fuming  nitric  acids  at  50°  ('. 
Trinitro-tertiary-butyl-hrdrindene  formi  white  needle  shaped 
crystals,  sparingly  soluble  in  cold  alcohol,  which  melt  at 
f.'/j  —]  io".— J.  \v. 


Imjn -    ;/"     Manufacture  of   Soluble    Metallic 

Phosphate  Compound  ,    '      Ha  ;»•,    Berlin.     Eng.    Pat. 
18,199,  July  7,  1894. 

Jin.  author  prepares  double  phospbatei  of  the  alkali  metals 
and  other  metals  (*\4.,  eoppet  and  sodium,  tin  and  sodium, 

Ac.;,   which    are     Oluble    in    water.     They  ;>ll   contain  with 


.~\famifacturc  of  Mandelate  of  Antipyrine.  O.  Imray, 
London.  From  The  Farbwerke,  vormals  Meister,  Lucius, 
and  Briining,  Hoechst  a/Main,  Germany.  Eng.  Pat. 
11,774,  June  18,  1894. 

188  parts  by  weight  of  antipyrine  and  132  parts  of 
mandelic  acid  (phenylhydroxyacetic  acid)  are  dissolved 
together  in  alcohol,  benzene,  or  other  solvent,  and  the 
solvent  is  evaporated.  A  colourless  syrup  is  obtained,  which 
solidifies  on  standing  to  a  crystalline  mass.  The  same  com- 
pound is  obtained  by  mixing  antipyrine  and  mandelic  acid, 
melting  the  mixture  on  a  water-bath,  and  letting  it  cool 
<lown.     Mandelate  of  antipyrine  melts  at  52"'  C. — J.  W. 


1  atom  of  phosphorus  the  equivalent  of  more  than  one  hut 
loss  than  ■'!  atoms  of  monad  metal,  and  are  formed  by 
melting  together  metallic  oxide,  phosphoric  acid,  and  alkali, 
by  evaporating  a  solution  of  alkaline  phosphate,  phosphori 
acid,  and  metallic  oxide,  and  fusing  the.  dry  mass,  or  by 
partially  neutralising  phosphoric  acid  with  alkali,  evapora- 
ting, and  fusing  with  metallic  oxide.  Instead  of  metallic 
oxide,  other  metallic  compounds  decomposable  by  phos- 
phoric acid  maybe  used.  The  proportions  of  the  ingredients 
for  different  compounds  are  given  in  the  patent.  Double 
compounds  of  soluble  character  and  applicable  for  then 
peutic  purposes  are  described ;  e.g.,  of  zinc  and  sodium, 
antimony  and  sodium,  and  bismuth  and  sodium.  Applica- 
tions in  dyeing  and  electro-metallurgy  are  also  mentioned. 

—J.  T.  D. 

Production  of  a  Compound  of  Antipyrine  and  Perric 
Chloride.  Albert  Knoll  (Knoll  and  Co.),  Ludwigshafen, 
Germany.     Eng.  Pat.  2656,  February  6,  1895. 

564  grms.  antipyrine  are  dissolved  in  564  grms.  water,  and 
to  the  solution  are  added  541  grms.  crystallised  ferric 
chloride  dissolved  in  541  grms.  water.  On  stirring,  a  hard 
brick-coloured  crystalline  mass  separates,  which  is  freed 
from  the  mother-liquor  and  washed.  Its  composition  is 
(CnH^NoO)^  2FeCl3.  The  crystals  are  brittle  and  non- 
hygroscopic,  and  have  the  melting  point  225°  C,  with 
decomposition.  They  dissolve  in  5  parts  of  water,  with 
production  of  a  claret-coloured  solution. — J.  W. 


Production  of  Homologues  of  Vanillin.  Syduey  Pitt, 
Sutton.  From  The  Chemische  Fabrik  auf  Actien  (vor- 
mals E.  Schering),  Berlin.  Eng.  Pat.  10,112,  May  24, 
1895. 

Ik  Eng.  Pat.  24,177,  1893  (this  Journal,  1894, 1218),  it  was 
shown  that  vanillin  can  be  obtained  from  salts  of  ;)-benzene- 
sulphoprotocatechuic  aldehyde  by  methylating  these  bodies 
and  then  splitting  off  vanillin  by  saponification  of  the 
vanillin  sulpho-etbers  thus  produced.  A  similar  process  is 
now  applied  to  the  preparation  of  substances  which  contain 
other  alcohol  radicals  in  place  of  the  methyl  group  in 
vanillin.  Thus  the  meta-ethyl  and  meta-propyl  ethers  of 
protocatechuic  aldehyde  have  been  obtained.  These  sub- 
stances crystallise  easily  from  hot  water,  and  melt  at  77- 5 
and  82°  respectively.  They  have  been  found  useful  for 
perfumery. — J.  W. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

PATENT. 

Production  of  Coloured  Photographic  Pictures  by  Means 
if  Diazo-  and  Tctrazo-Compounds.  C.  D.  Abel, 
London.  From  The  Actien  Gesellschaft  far  Anilin 
I  abrikation,  Berlin,  Germany.  Eng.  Pat.  10,766,  June 
2,  1891. 

This  process  may  be  regarded  as  an  inversion  of  the  primu- 
linc  process  (Eng.  Pat.  745:!,  1890,  and  this  Journal,  1890, 
loo  I  ),  the  diazo-  or  tetrazo-compound  being  exposed  under 
a  negative  and  developed  by  the  action  of  a  diazo-compound 
upon  the  products  of  decomposition  ;  for  example,  the  paper 

is  rendered  sensitive  with  a  solution  of  o-diazo  naphthaline 

chloride,  and  whilst  still  moist  is  exposed  under  a  negative. 
The  picture  is  then  developed  by  treatment  with  a  10  per 
cent,  solution  of  sodium  acetate;  this  dissolves  the  diazo 
compound  not  decomposed,  which  combines  with  the  a- 
naphthol  formed,  yielding  a  hrown  picture.  Other  diazo 
Compounds    can   of    eouise     he    u^d    for    developing  other 

colours.— J.  C.  C. 


THE  JOURNAL   OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY.        [Jane  29. 1895. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  qfExplosivi  <  'ompound  . 
R.  E.  Brown,  Newcastle-on-Tyne,  and  CO.  Lundholm, 
Ardeer.     Eng.  Pat.  11,458,  Jane  18,  L894. 

Thib  invention  consists  in  the  use  of  gutta-percha,  rubber, 
balata,  the  juice  of  Alstonia  Bcholaris,  or  a  mixture  of  any 
two  or  more  of  theBe  in  the  manufacture  of  smokeless 
powders  of  the  nitrocellulose  and  nilrocellulose-nitro' 
glycerin  types,  in  order  to  moderate  the  combustion  of  such 
compounds  and  lower  the  temperature  of  the  resulting 
erases. —  \V.  M. 


Improvements  in  Explosives.     D.  Hickieand  6.  F.  Beutner, 
both  of  London.     Eng.  Pat.  12,084,  Jane  22,  1894. 

Tin',  inventors  claim  "the  making  into  grains  of  mining 
explosives  of  the  nitrocellulose  class  with  nitrates  and  other 
mixtures  which  have  hitherto  been  manufactured  and  used 
in  a  rigid  form  and  in  hlocks  or  large  cartridges." — W.  M. 


Improvements    in    Pyrotechnic   Compounds.     J.   Graham, 
Boston,  U.S.A.     Kng.  Pat.  5235,  March  12,  1895. 

A  FLUID  compound  adapted  to  be  used  in  connection  with 
some  absorbent  material,  such  as  asbestos,  for  the  production 
of  blue  lights,  is  made  by  mixing  320  grains  of  powdered 
zinc  and  80  grains  of  powdered  selenium  in  1  gallon  of  pure 
carbon  bisulphide. — W.  M. 


Improvement  in  Blasting  Compositions.  Hans  Putter  von 
Dahmen,  Castrop,  Westphalia.  Kng.  Pat.  0:527,  March 
27,  1895. 

"  Pvroi  JiKo.MATKs"  or  chromates  are  added  to  blasting 
compositions  in  combination  with  ammonium  nitrate,  for 
the  purpose  of  lowering  the  temperature  of  explosion.  A 
good  composition  consists  of  91  parts  of  ammonium  nitrate, 
7  parts  naphthalene,  and  2  parts  potassium  "  pyrochromate." 

— \V.  M. 


XXIII —ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Simple    Viscosimeter.      Neumann    Wender.     Chem.    Zeit. 
1895,19,  856—857. 

The  "  Fluidometer,"  as  this  apparatus  is  called,  consists,  as 
is  shown  in  the  drawing,  of  a  glass  vessel  bent  into  a  \J 
shape,  the  two  limbs  a  and  b  being  connected  by  a  capillary 
tube  k. 

The  wide  limb,  which  receives  the  fluid  under  exami- 
nation, holds  10  c.c,  and  the  open  end  is  provided  with  a 
ground  hollow  stopper  which  is  filled  with  cotton-wool  and 
fitted  with  a  thermometer  t,  graduated  into  half-degrees. 
This  wide  limb  is  connected  by  the  capillary  tube  k, 
20  cm.  in  length,  with  the  narrower  limb  b,  5  mm.  in  width, 
capable  of  holding  2  c.c,  and  divided  into  four  equal 
parts.  By  means  of  an  india-rubber  tube  g  this  is  united 
to  a  calcium  chloride  tube  c,  and  with  a  three-way  cock  d, 
one  limb  of  which  is  connected  with  a  caoutchouc-pump. 
In  order  to  keep  the  temperature  constant,  the  whole  vessel 
is  immersed  in  a  large  glass  water-bath  provided  with  a 
good  thermometer  tx.  Both  thermometers  must  show  the 
same  temperature  during  the  experiment,  which  is  thus 
performed :  — 

The  wide  limb  is  filled  with  the  filtered  liquid  to  the 
tenth  division,  the  liquid  being  prevented  from  entering 
the  narrower  limb  by  closing  it  with  the  finger. 

The  apparatus  is  then  arranged  as  in  the  figure,  and  when 
a  constant  temperature  is  attained,  the  three-way  cock  is 
opened  to  the  air,  and  the  liquid  then  rises  in  the  narrow 
limb  ;  the  time  required  by  the  fluid  to  travel  between  any 


two  marks  on  this  limb  is  dependent  on  the  nature  of  the 
fluid,  *1:  it ure,  and  the  pressure  which  compels  it  to 

move. 


Tlie  time  is  recorded  in  the  usual  manner.  In  order  to 
repeat  the  experiment,  the  three-way  tap  is  placed  in  con- 
nection with  the  india-rubber  pump  and  the  fluid  forced 
out  of  the  narrow  limb.  In  this  apparatus  there  is  no  loss 
by  evaporation,  or  vitiation  of  the  results  by  dust,  &c., 
arising  from  exposure  to  air.  The  apparatus  is  easily 
clean  jd.  The  best  temperature  for  experiment  is  20°  C.  with 
easily  volatile  substances,  and  in  order  to  determine  the 
viscosity  of  fats  and  thick  fluids,  the  author  uses  solutions 
of  these  bodies  in  chloroform  or  benzene,  and  measures  the 
viscosity  of  the  solutions  at  20°  C. — H.  I. 


L.    W. 

Chem. 


Hoffmann 
Soc.    1895, 


New  Farm  of  Wnter-Ocen  and  Still. 

and  R.   W.  Hochstetter.     J.  Amer. 

17,  122—124. 
The  construction  of  the  oven  will  be  understood  from  the 
accompanying  figure. 
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The  heating  surface  consists  of  a  series  of  small-bore 
pipes,  connected  with  water  boxes  at  each  end,  and  inclined 
so  as  to  afford  an  easy  ascent  for  the  steam  generated  ill 
them;  an  ordinary  Bunaen  burner,  with  a  wing-tip,  serves 
as  the  source  of  heat.  Tlie  steam  is  carried  oil  at  a  point 
about  half-way  up  the  Bide  of  the  oven  and  passed  through 
a  block  tin  coudenser.  To  reach  the  condenser,  the  steam 
must  pass  over  the  top  of  the  drying  chamber,  as  the  water- 
level  in  the  oven  is  kept  about  one-fourth  of  the  distance 
between  the  top  and  bottom,  thus  acting  as  a  lute  and  com- 
pelling the  steam  to  take  the  indicated  course.  The  water 
used  in  cooling  the  worm  also  serves'  as  feed-water  for  the 
oven,  the  connecting  pipe  being  of  sufficiently  small 
diameter  to  allow  of  slow  but  constant  circulation. 

"With  a  burner  consuming  three  cubic  feet  of  gas  pet- 
hour,  the  oven  will  get  up  steam  in  four  minutes  and  will 
deliver  distilled  water  in  6*2  minutes,  the  heating  surface 
being  82*8  sq.  ins.  and  the  bottom  of  the  oven  7  so.,  ins. 

The  following  advantages  are  claimed  :  — 

A  constant  temperature  at  100°  C. 

A  large  yield  of  distilled  water  (13^  galls,  per  24  hours), 
with  a  small  expenditure  of  heating  material,  and  practi- 
cally no  cost,  as  the  water-oven  is  nearly  always  in  use  in  a 
working  laboratory. 

Hot  water  always  at  command. 

Small  space  occupied  by  both  oven  and  still. 

General  convenience  of  arrangement. — A.  G.  13. 


INORGANIC   CII E M IS TR  Y.— 
QUANTITATIVE. 

Contributions  to  the  Knowledge  of  Mortar.     E.  Donath. 
Zeits.  angew.  CI  cm.  1895,  [I],  14. 

See  under  lH.,page  578. 


INORGANIC  CHEMISTRY.— QUALITATIVE. 

Rapid  Method  for  Detecting   Tin.     M.  G.  Deniges.     Rev. 
internat.  des  falsificat.  189.3,  8,  98. 

The  author  makes  use  of  the  stannous  chloride  test  for 
brucine  in  presence  of  nitric  acid,  for  the  detection  of  small 
quantities  of  tin.  The  brucine  solution  contains  0  ■  5  grm.  of 
brucine  dissolved  in  5  c.c.  of  pure  cold  nitric  acid,  the  whole 
being  made  up  to  250  c.c.  with  water,  after  boiling  the 
solution  (after  a  preliminary  dilution)  for  10 — 15  minutes. 
To  carry  out  the  test,  a  trace  of  the  substance  to  be 
tested  is  treated  with  a  fraction  of  a  drop  of  hydrochloric 
acid  and  the  whole  evaporated  to  dryness.  The  residue  is 
then  taken  up  with  water  and  1  c.c.  of  the  above  brucine 
solution  added.  In  presence  of  tin,  the  characteristic  red- 
violet  coloration  is  seen  at  once.  When  only  very  small 
quantities  of  tin  are  present  it  is  better  to  take  only  4  or 
5  drops  of  the  brucine  solution  ;  in  this  way  0-00005  grm. 
of  tin  can  be  detected.  Cuprous  compounds  give  the  same 
reaction  ;  ferrous  compounds  do  not.  To  apply  the  test  to 
meta-stannic  acid,  a  sample  of  the  substance  i-  treated  with 
1  c.c.  of  water,  \  ce.  of  hydrochloric  acid  and  a  small 
piece  of  zinc  ;  the  tin  separates  as  a  spongy  precipitate  and 
can  then  be  tested  as  above. — C.  A.  K. 


New  Reagent  for  Hydrogen  Peroxide.     A.  Bach.     Chcm. 
Zeit.  19,  37. 

This  consists  of  two  solutions,  one  containing  0*03  grm, 

of  potassium  bichromate  and  0*25  grm.  of  aniline  in  1  litre, 
the  other  b'-irig  a  •">  pet  cent,  oxalic  acid  solution.  The 
reagent  can  be  used  for  detecting  hydrogen  peroxide  in 
plants,  and,  in  contradistinction  to  other  reagents,  i- 
unaffected  by  other  substances  in  the  plant.  The  presence 
of  hydrogen  peroxide  is  shown  by  shaking  5  c.c.  of  the 
solution  to  be  tested  two  or  three  times  with  an  equal 
volume  of  the  aniline-bichromate  and  one  drop  of  the  oxalic 

acid  solution.     In  presence  of  hydrogen  peroxide  a  riolet- 

oloration    is   produced,   and  ore-  part   in  1,400,01 
d.     The  :  d  by  oxides  of  ni" 

but,   like  aniline,  is   coloured   by  bleaching   powder  and 

chlorous  acid.     In  ordei   to  detect  hydrogen  peroxide 

in  th  trta  of  plants,  25  grm-.  of  leaves  plucked  in 

the  middle  of  a  bright  mild  day  were  shaken  up  with  7a  c.c. 

me-tenth  per  cent,  oxalic  acid  solution  and  5  c  c.  taken 

out  at  regular   intervals  of  time  to  be  tested  in    the  manner 

bed.     0  at-  investigated,  the  ti  si 

for  hydrogen  ;  doubtful, 

-T.  A.  I,. 


Staking   Lime  and    Cements.     II.  Le  Chatelier.     Bull,  de 
la  Soc.  d'Eucouragement,  1895,  io,  52. 

See  under  IX.,  page  '>"■>. 


Estimation  of  Sulphur  in  Pyrites.     A.  v.  Asbdth.     Chem. 
Zeit.  1895,  i9,  598—599. 

A  process  recommended  by  F.  Johnson  (Chem.  Zeit.  Hep. 
1894,  18,  28:5)  was  found  to  be  as  lensthy  as,  and  no  more 
accurate  than  the  method  given  by  h'resenius  in  his  text- 
book. But  Hoehnel's  sodium  peroxide  method,  as  modified 
\  by  Glaser  (see  this  Journal,  1894,  13,  1095),  is  preferable 
to  both.  The  time  required  is  two  (instead  of  five  to  six) 
hours,  and  the  results  are  sufficiently  accurate  for  technical 
purposes  (within  0-5  per  cent.).  When,  however,  the 
pyrites  contains  silica  the  numbers  obtained  are  too  high  ; 
and  in  this  case,  if  perfect  accuracy  be  required,  the  solu- 
tion containing  the  brominated  hydrochloric  acid  must  be 
evaporated  to  dryness,  redissolved,  and  filtered.  The  use 
of  bromine  is  essential. — W.  G.  M, 


Estimation  of  Sulphur  in  Iron.     L.  L.  de  Koninck.     Chem. 
Zeit.  1895,  19,  502. 

The  addition  of  stannous  chloride  to  the  hydrochloric 
acid  used  in  dissolving  the  iron,  in  the  method  in  which 
ILS  is  evolved,  is  recommended.  It  is  scarcely  likely 
that  under  the  usual  conditions,  the  evolved  hydrogen 
>ulphide  is  oxidised  directly  by  atmospheric  oxygen.  The 
retention  of  sulphur  in  the  dissolving  flask  is  rather  due, 
probably,  to  the  peroxidation  of  a  portion  of  the  ferrous 
chloride,  either  by  traces  of  air  in  the  apparatus,  or  by 
oxidising  substances  contained  iu  the  commercial  acid.  It 
may  even  be  possible,  perhaps,  to  dispense  with  the  trouble- 
some operation  of  displacing  the  air  from  the  flask  by  a 
neutral  gas.  But  a  long  series  of  comparative  experiments 
must  first  be  made.  The  hydrochloric  acid  must,  of  course, 
be  concentrated,  or  the  formation  of  stannous  sulphide 
would  lead  to  serious  errors.  The  use  of  the  tin  salt  iu  no 
way  affects  the  rapidity  of  solution,  whilst  it  may  help  to 
moderate  the  first  tumultuous  action  of  the  acid  upon  a 
sample  of  cast  iron. — W.  ('<.  M. 


Determination  of  Bromine  in  Presence  of  Chlorine. 

W.  Wen-c.     Zeits.  angew.  Chem.  1895,1,  13—14. 

Thb  method  described  is  adapted  for  the  determination  of 
small  quantities  of  bromine  in  the  presence  of  considerable 
quantities  of  chlorine,  and  is  carried  out  as  follows  : — The 
solution,  containing  both  chloride  and  bromide — e.g.,  one  of 
the  mother-liquor--  commonly  used  as  a  raw  material  for  the 
preparation  of  bromine — ia distilled  with  rather  more  chlorine 
water  than  is  necessary  to  set  tree  the  whole  of  the  bromine. 

The  solution  and  the  chlorine  water  must  be  as  nearly  as 

possible  free  from  uncombined acid,  for  a  reason  that  will  be 
presently   apparent.      The  distillate   is   received  in  a  solution 

containing  a  known  quantity  of  potassium  iodide,  of  which 
enough  must  be  present  to  keep  the  whole  of  the  liberated 
iodine  in  solution.  The  distillation  is  Btopped  as  soon  as 
the  bromine  has  completely  d  stilled  ;  this  point  is  reached 
with  degrees  of  facility  differing  with    the   nature  of  the 

solution  ;     thus    magnesium     chloride     retains    both 

chlorine  and  bromine  more  obstinately  than  solutions  of 
the  alkali  chlorides  do.  The  distillate  ij  m  ule  up  to  a 
convenient  volume,  and  the  free  iodine  which  it  contains  i> 
estimated  bj  titrating  a  fraction  in  the  usual  manner. 
Another  portion  i-  evaporated  to  dryness,  and  the  weight 
of   the   -alts  which    it    contain-,  thu-  determined.      All   data 

nece  sary  for  computing  the  amount  of  bromine  are  thus 
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obtained     <  tiling  c  the  «  :""'  /;  tnal  "' 

biomii  i  .       -  t.and  b     l  '295  [-1-797D, 

WM, ,,   i  ..  ,:  ,  rained  by  titration,  and 

I,    ,,  1,1    suffered   by    the   potassium 

„„ii,i.  bj  the  action  upon  it  of  the  chlorine 

and  bromine.    Teal  analyses  are  satisfactory. — B.  B. 


Separation  of   Metals  by   Hydrogen  Peroxide  in  Alkaline 

Solutions.     P.  Jannasch  and  A.   Rottgen.      Zeits.  anorg. 

Chem.  1895,8,20  ■    this  Journal,   1891,   689  and 

1037:  1892,270;  1894, 67  and  1224.) 
Separation  of  Bismuth  and  Lead  from  Cadmium,  and  of 
Manganese  from  Copper  ami  Cadmium. — The  solution  of 
etals  in  nitric  ami  is  evaporated  to  dryness,  treated 
•nith  5  c.c.  of  nitric  acid  (sp.  gr.  =  1*4),  25—40  c.c. 
of  water,  and  the  solution  poured  into  a  mixture  of 
■  ammonia  (15  c.c.)  and  3—4  percent,  hydrogen 
peroxide  (25 — 30  c.c).  Bismuth  hydrozy-peroxide  sepa- 
ls a  dull  yellow  precipitate,  the  lead  and  manganese 
compounds  as  blackish-brown  precipitates.  For  removing 
trace-  of  cadmium,  the  precipitate  is  redissolved  in  nitric 
acid  and  reprecipitated.  The  lead  precipitate  is  only  par- 
tially soluble  in  dilute  r.itric  acid,  whilst  strong  acid  cannot 
be  employed  owing  to  the  destruction  of  the  filter  and  the 
production  of  oxalic  acid.  This  difficulty  is  overcome  by 
saturating  the  precipitate  with  hot  dilute  nitiic  acid,  aud 
then  treating  it  with  hydrogen  peroxide. 

The  following  method  for  the  Separation  of  manganese 
from  copper  and  cadmium  gives  absolutely  correct  results. 
Copper  and  manganese  ammonium  sulphates  (each  0  •  5  grm.) 
are  dissolved  in  30  c.c.  of  water,  treated  with  10  c.c.  of 
strong  nitric  acid,  and  poured  into  a  mixture  of  40  c.c.  of 
ammonia  and  the  same  amount  of  hydrogen  peroxide. 
The  mixture  is  digested  on  a  water-bath  for  a  quarter  of  an 
hour,  and  filtered,  the  precipitate  redissolved  in  a  mixture  of 
hot  dilute  nitric  acid  and  hydrogen  peroxide,  and  repre- 
cipitated. Manganese  and  cadmium  are  separated  in  a 
similar  manner. 

Pure  hydrogen  peroxide,  prepared  by  distilling  the 
ordinary  solution  in  a  vacuum,  must  be  employed  for  these 
separations.  The  manganese,  lead,  and  bismuth  compounds 
are  extremely  sensitive  to  organic  compounds,  especially  di- 
and  poly-basic  acids.  Acetic  acid  is,  however,  without 
effect  on  bismuth  and  lead  precipitation. —  N.  II.  J.  M. 


Determination  of  Nickel  in  Aic/iel  Steel.  E.  D.  Campbell 
and  W.  H.  Andrews.  J.  Anier.  Chem.  Soc.  189.5,  17, 
125—129. 
Dissolve  1  grm.  in  25  c.c.  of  nitric  acid  (sp.  gr.  I  *20)  and 
boil  until  all  nitric  oxide  is  expelled.  To  the  cooled 
solution  add  a  solution  of  sodium  pyrophosphate  (13  grms.) 
in  warm  (not  boiling)  water  (75  c.c),  and,  drop  by  drop,  a 
20  per  cent,  solution  of  sodium  carbonate  until  the  preci- 
pitated ferric  pyrophosphate  just  dissolves  and  the  solution 
attains  a  dull  olive-green  colour;  an  excess  of  sodium 
carbonate  will  turn  the  liquid  red,  and  must  be  carefully 
avoided.  Filter  the  sodium  carbonate  solution  through 
asbestos,  and  add  2  grms.  of  potassium  xanthate,  freshly 
dissolved  in  25  c.c.  of  water.  Shake  at  frequent  intervals 
for  10  minutes,  by  which  time  all  the  nickel  and  copper  will 
be  precipitated  as  xanthate,  free  from  manganese  and  nearly 
free  from  iron.  Filter  rapidly,  aud  wash  four  or  five  times 
with  freshly-prepared  solution  (1  per  cent.)  of  potassium 
xanthate.  Dissolve  the  precipitate  off  the  filter  with  20  c.c.  of 
freshly  diluted  fuming  nitric  acid  (1  :  l),wash  the  filter  two 
or  three  times  with  hot  water,  pass  through  5  c.c.  of  dilute 
sulphuric  acid  (2:3),  and  wash  again.  Boil  the  filtrate 
and  washings  until  fumes  of  sulphuric  anhydride  begin  to 
be  expelled.  Cool,  add  20 — 25  c.c.  of  water,  heat  to  nearly 
boiling,  and  pass  in  hydrogen  sulphide  for  2  or  3  minutes. 
Filter  the  cupric  sulphide,  and  wash  it  with  hot  water 
containing  hydrogen  sulphide. 

Boil  the  filtrate  to  expel  hydrogen  sulphide,  add  a  few 
drops  of  hydrogen  peroxide,  boil,  and  precipitate  the  iron 
by    a   slight   excess   of    ammonia,    redissolve    the    ferric 


hydroxide  in  Bulphurio  acid  and  reprecipitate  it.  Mix  the 
ites  and  determine  the  nickel  either  eleetrolytically  or 
volumetrically.  In  the  former  ca-e  add  30  c.c.  of  disodlnn 
hydrogen  phosphate  solution  (10  per  cent.),  and  25  c.c.  of 
strong  ammonia.  The  liquid  should  measure  about  175  ce. 
It  is  placed  in  a  platinum  dish  and  electrolysed  with  a 
current    of  0*14   ampere  per   100    sq.    cm.  of  dish,  for 

12  hours,  having  the  electrodes  about  \  cm.  apart.  Wash 
the  precipitated  nickel  with  warm  water  and  alcohol,  dry, 
and  weigh  as  usual. 

lor  the  volumetric  method,  make  the  mixed  filtrates  con- 
taining the  nickel  just  ammoniacal,  add  5  c.c.  of  silver 
nitrate  indicator  (0"5  grm.  silver  nitrate  in  1,00')  c.c.  water), 
and  5  c.c.  of  a  2  per  cent,  solution  of  potassium  iodide,  which 
will  give  the  solution  an  opalescence  due  to  suspended 
Bilrcr  iodide.  Add  a  standard  solution  of  potassium 
cyanide  until  the  liquid  becomes  clear  and  bright,  which 
will  happen  so  -oon  as  all  the  nickel  has  been  converted 
into  double  cyanide.  The  potassium  cyanide  solution  is 
standardised  with  pure  nickel  wire. — A.  G.  B. 


Manufacture  of  Accumulator  Plates  and  Testing  of 
Materials.  P.  Schoop.  Zeits.  f.  Elektrotechnik  u.  Elek- 
trochem.  1895,  412. 

See  under  XL,  page  582. 


Volumetric    Determination    of  Nickel.      Fr.    le   Cceuvre. 
(  hem.  Zeit.  Rep.  1895, 19,  26. 

The  reagent  used  is  a  10  per  cent,  solution  of  KCy,  1  c.c. 
of  which  cone-pond-  to  22—  23  mgrms.  of  nickel,  and  is 
standardised  on  nickel-ammonium  sulphate.  To  the  nickel 
solution  to  be  titrated,  rendered  slightly  alkaline  with  a 
5  per  cent,  solution  of  ammonia,  the  KCy  solution  is 
added,  till  the  precipitate  at  first  formed  disappears,  which 
occurs  as  soon  as  the  KCy  is  in  the  slightest  degree  in 
exce>-. 

Ammonium  salts,  small  quantities  of  free  ammonia,  and 
organic  acids  do  not  affect  the  result.  "With  large 
admixtures  of  citrates  or  tartrates,  a  moderate  warming  is 
desirable,  and  in  presence  of  iron  compounds  a  little 
ammonium  tartrate  should  be  first  added  to  prevent  preci- 
pitation of  the  iron.  The  method  is  inapplicable  for  nickel 
in  presence  of  copper,  zinc,  or  cobalt,  but  may  also  be 
employed  for  the  separate  estimation  of  these  metals. 

-C.  S. 


Oxidation  of  Organic  Matter  and  the  Decomposition  of 
Ammonium  Salts  by  Aqua  Regia,  instead  of  Ignition,  in 
the  Determination  of  Potash  in  Fertilisers.  R.deRoode. 
J.  Amer.  Chem.  Soc.  1895,  17,  86—87. 

The  author  evaporates  a  solution  of  the  mixed  fertiliser, 
prepared  as  in  the  Lindo-Gladding  method,  with  nitric  and 
hvdrochloric  acids,  thus  destroying  the  ammonium  salts  and 
oxidising  the  organic  matter — if  not  completely,  at  all 
events  to  such  a  condition  that  it  is  incapable  of  reducing 
platinic  chloride.  In  this  way,  the  losses  incurred  by 
ignition  arc  avoided. — A.  G.  B. 


Simplified  Estimation  of  Phosphorus  hy  the  Molybdate 
Piocess.  J.  Hanamann.  Chem.  Zeit.  1895,  19,  553 — 
554. 

To  obviate  the  inconstancy  in  composition  of  the  yellow 
phospho-molybdate  precipitate,  caused  by  co-  precipitated 
molybdic  acid,  the  solutions  are  stirred  vigorously  together 
at  the  normal  temperature  and  filtered  cold.  Stirring  well 
for  half  an  hour  suffices,  and  if  the  precipitate  be  collected 
on  a  Schleicher-Schull  smooth  paper,  it  may  be  readily- 
detached,  transferred  to  a  platinum  crucible,  and  heated 
until  it  has  an  uniform  blue-black  colour.  It  then  contains 
4*018  per  cent,  of  phosphoric  acid.  The  molybdic  solution 
employed  is  made  with  100  grms.  of  molybdic  acid,  1  litre  of 
a  10  per  cent,  ammonia  solution,  and  1  -5  litres  of  nitric  acid 
(sp.  gr.  1*246).     The  precipitate  is  washed  with  ammonium 
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nitrate  and  nitric  acid  (organic  matter  being  destroyed  by 
nitric  or  chromic  acid).  The  crucible  must  never  attain  a 
red  heat,  but  the  platinum  gauze  upon  which  it  rests  should 
do  so.  If  the  colour  of  the  ignited  precipitate  be  not  a 
clear  blue-black,  it  is  cooled,  moistened  with  ammonia,  and 
re-ignited;  The  filter  is  burned  separately  to  ash.  Results 
are  quite  accurate. — W.  G.  M. 


Determination  of  Potash    in   Kainite.     R.  de    Roode.     J. 
Amer.  Chem.  Soc.  1895, 17,  85. 

The  author  regards  the  preliminary  precipitation  with 
barium  chloride,  &C,  usually  practised  when  potassium  in 
kainite  is  to  be  determined,  as  quite  unnecessary,  and 
contents  himself  with  adding  platinic  chloride,  evaporating 
nearly  to  dryness,  and  washing  with  alcohol  and  ammonium 
chloride  as  usual.  He  obtains  a  higher  percentage  of 
potash  in  this  way  than  when  he  follows  the  Lindo-Gladding, 
the  alternate,  or  the  Stassfurt  method,  a  fact  which  is 
attributed  to  the  retention  of  the  potash  by  the  precipitates 
produced  in  these  three  methods. — A.  G.  B. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Detection  of  the  Presence  of  Bleached  and  of  Unbleached 
Cellulose  in  Paper.  C.  F.  Dahlheim.  Wochenbl.  f. 
Papierfabr.  1895,  8,  588. 

The  author  uses  a  dilute  solution  of  sodium  auric  chloride 
for  the  detection  of  unbleached  sulphite-cellulose.  The 
solution  must  be  so  dilute  that  it  has  only  a  pale  yellow 
colour  ;  it  then  gives  a  red-browu  coloration  with  unbleached 
sulphite-cellulose,  whereas  bleached  sulphite-cellulose  and 
bleached  soda-cellulose  give  a  bluish  coloration.  Bleached 
-traw-cellulose  giver-  no  coloration  with  the  reagent,  and 
wood-cellulose  is  turned  yellow.  20  per  cent,  and  down- 
wards of  unbleached  sulphite-cellulose  can  with  practice,  be 
thus  detected  in  paper  free  from  wood-cellulose,  by  painting 
a  drop  of  the  reagent  on  the  paper ;  the  dirty  brown 
coloration  appears  in  from  2 — 10  minutes. — C.  A.  K. 


Detection  of  Chlorine,  Bromine,  and  Iodine    in   Organic 
Compounds.    P.  X.  Kaikow.     Chem.  Zeit.  19,  902. 

The  reagent  is  prepared  by  warming  about  0-5  c.c.  of  pure 
sulphuric  acid  with  a  small  fragment  of  silver  nitrate. 
When  the  reaction  has  been  started.it  proceeds  spontaneously, 
arid  the  nitrate  dissolves  to  a  clear  solution  without  any 
1  ition  of  nitrous  funics.  The  cli  at  colourless  solution 
obtained,  on  gentle  warming  with  an  organic  halogen 
compound,  gives  off  yellowish-brown  fumes,  and  turn-  first 
yellow,  then  dark  reddish-brown,  and,  provided  sufficient 
silver  nitrate  has  been  added,  colourless  after  a  short  boiling. 
The  following  appearances  are  observed  with  the  various 
halogens: — Inlcompounds  containing  iodine  this  is  liberated, 
and    simultaneously  a  yellow  precipitate  of    silver  iodide    is 

duced,  which    on    prolonged   boiling    disappears    with 

ilution  of  iodine.    With  chlorine  :md  bromine  compounds, 

•    or  yellowish    precipitate   is  produced,   which    in 

presence  <>\  sufficient  silver  nitrate  gradually  disappears  on 

longed  boiling.     After  a  little  practice  it  is  possible  to 

hlorine  and  bromine  in  presence  of  iodine  by  the 

ir  of  the  precipitate.     In  the  case  of  aromatic  halogen 

compound-,  satisfactory   results  are  obtained    whether  the 

halogen  i-  in  the  side  chain  or  in  the  ring,  but  decomposition 

ily  in  tli.-  former  than  in  the  latter  case. 

experiments  are  being  made,  bui  the  authoi  10  fai 

'  ained,    comparing    cblorotoluene    with    benzyl 

chloride,  that  whereas   in  the  latter  ca*    silver  chloride  is 

formed  directly  in  the  cold,  it  I  ary  in  the  case  "f  the 

compound  to  boil  the  mixture,  and   ii  would  thus 

app  ble  in  certain  i  >  determine  the  position  of 

•     n.    — T.    A.    L. 


New  "Reagent  for  Acetone.    P.  Malerba.     Ann.  <li  Chem. 

e  di  Farmakol.  1895,  21,  14. 

ACETONE  gives  a  red  coloration  with  a  1  to  2  per  cent, 
solution  of  dimethylparaphenylenediamine,  which  appears 
gradually  when  the  reagenl  is  added  drop  by  drop.  The 
coloration  lasts  for  a  considerable  time  and  darkens  after 
standing  several  hours;  it  changes  to  a  pale  violet  after  the 
addition  of  alkali,  when  treated  with  concentrated  mineral 
acids.  The  red-coloured  liquid  gives  two  spectroscopic 
absorption  bands  between  the  lines  1).  and  E. — C.  A.  K. 


Reactions  for  Naphthol.     O.   Wolff.     Pharm.  Zeit.   1895, 

40,  44. 

Both  a-  and  /3-naphthol  give  the  following  colour  reactions: 
— On  treating  the  solution  of  o-uaphlhol  in  alcoholic  potash 
with  a  little  chloroform  and  warming  to  about  50°  C,  a 
clear  dark  blue  solution  is  obtained,  miscible  in  all  pro- 
portions with  alcohol  and  ether,  but  with  water  only  up  to 
equal  volumes.  On  slightly  acidifying  with  hydrochloric 
acid  or  acetic  acid,  the  solution  becomes  a  fine  red,  and 
then  again  blue  on  the  further  addition  of  acid.  These 
changes  of  colour  can  be  repeated. — B.  B. 


Conine  and  Nicotine.  G.  Heut.  Archiv.  d.  Pharmacie, 
231,  370. 
These  bases  can  be  differentiated  by  means  of  phenol- 
pbthaleiu,  which  yields  a  red  coloration  with  a  dilute 
alcoholic  solution  of  coniue,  but  none  with  nicotine.  This 
reaction  is  more  delicate  with  aqueous  solutions  in  the 
presence  of  chloroform,  and  is  employed  in  the  following  way 
to  estimate  the  two  bases  when  occurring  together.  The  bases 
are  dissolved  in  a  small  quantity  of  water,  and  alcohol  added 
until  the  solution  appears  clear.  To  5  c.c.  of  the  solution 
are  added  five  drops  of  chloroform  and  a  drop  of  a  saturated 
phenolphthalem    solution,    and    the    whole    is    thoroughly 

shaken.     The  conine  is  then  titrated  with  —  sulphuric  acid, 

with  frequent  shaking,  to  complete  decoloration  of  the 
liquid.  The  nicotine  is  then  titrated,  employing  litmus  as 
indicator.  It  is  necessary  to  work  with  concentrated 
solutions,  otherwise  low  results  are  obtained.  The  presence 
of  chloroform  docs  not  interfere  with  the  litmus  reaction. 

—J.  G.  W. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Separation  of  the  Free  Acids  of  Beeswax.    T.  Marie. 
Rev.  internat.  des  falsifieat.  1895,  8,  123. 

Turn  n\i\  the  mixture  of  the  free  acids  with  30  volumes  of 
methyl  alcohol,  heat  carefully  in  a  flask,  and  as  soon  as  the 
liquid  begins  to  boil,  filter  through  a  hot-water  funnel  kept 
at  60  .  The  eerotic  acid,  of  which  the  filtrate  chiefly 
consists,  crystallises  out  on  cooling.  This  treatment  should 
be  repeated  in  the  above  manner  with  a  diminishing  volume 
of  alcohol  until  the  residue  has  a  constant  melting  point  of 
78  < '.  The  dissolved  product  then  melts  at  76°.  A  single 
reci  nun  from  ethyl  alcohol  raises  the  meltingpoint 

to  77"5°.  Its  purity  may  be  tested  by  checking  the  point  of 
fusion  by  fractional  precipitation  with  magnesium  acetate, 
whereby  tie-   acid  obtained  from  different  fractions  should 

have  a  constant  meltingpoint;  and  by  fractional  crystallisa- 
tion   of  the    methyl-    ami    ethyl-esters  from    ordinary   ether 

from  the  residue  remaining  undissolved  melissic  acid  may 
be   easily    extracted  by    repeated   treatment   with   methyl 

alcohol.      It    is  very  Slightly  soluble,  and  identical  with  that 

obtained  from  carnaiiba  wax  by  Story-Maskelyne  and 
Pieverling.  The  erode  eerotic  acid  contains  between  :io 
and  10  pet  cent,  of  homologous  acid-, — ( J,  s. 
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brownish.     On  addition 

of  water— fibre  as 

originally .  liquid 

bluish-red. 

Dil. :— Same  as  dilute 
hydroohloric  acid. 

— * 
'5 
< 
a 
■B 

_ 

S  fy~  '3  *■  -            -  -  ' 

•Sslfl^l  lj,| 

Srff nil's  afa 

-=  c  J?5s3~ ;o     1  -= 

Cone.  : — Fibre  immedi- 
ately green,  then  straw- 
yellow  ;  on  addition  of 
water,  the  original 
colour  is  restored. 

Dil.  .-—Fibre  immedi- 
ately dark  green, 

becoming  by  degrees 
greenish-yellow  ; 

warned    fibre  again 

dark  green,  liquid 

greenish.    Original 

colour  is  not.  restored 

on  rinsing  the  fibre. 

Liquid  treated  with 
excess  of  soda-lye    - 

yellowish. 

Cone.  .—Fibre  dark  red, 

liquid  dirty  violet  •  on 

addit  ion  Oi  water     fibre 

as  originally,  liquid 

reddish-^  iolet. 

Dil.  .-—Warmed— liquid 
intensely  reddish-violet  ; 
boiled— fibre  and  liquid 

yellow. 

Hydrochloric  Acid, 

Cone,  r— Fibre  al  firsl 

bluish-violet,  1  lien  blue  ; 

heated— liquid  fainl 
bluish  t  int  ;  mi  addil  ion 

of  water— fibre  as 

originally,  liquid  faint 

reddish-violet. 

Dil.:— Heated— fibre 
redder,  liquid  fainl 

reddish -violet  ;  with 

excess  of  soda-lye, 

colourless. 

.—  £.£■-  C  ~  —  -  -  ~  - 
—  -  r '—      Z  £  -  --  '-  — 

2:2  m'5-S  feT  T,  -  -  = 
£    -  >Jg^  L  3  S  "  2  " 
£*  2  -"      ■>  °  .2  S  bo  £  x 
1  -r  S  — c  ao  a  b  £  a 

iBslli-iJI5! 

o 

Dil.  .—Fibre  green  ; 

heated— fibre  lighl 

green,  liquid  yellowish. 

Fibre  becomes  blue  on 

being  rinsed,  liquid 

t  reated  wil  h  excess  of 

soda-lye— blue. 

Cono.  .—Heated— I fibre 
redder,  liquid  faint 
reddish-violet.    On 

addition  of  water — liquid 
bluish-red. 

Dil.  .—Heated— liquid 

intensely  reddish-violet  ; 

w  it  li  excess  Of  soda-lye — 

colourless. 

1 

124. 

Mauveine  Rosolan. 

[P 

Chrom  Violel 

Obsolete  names : — 

Aniline  Purple, 

Indisine.  Aniline 

Violet,  I'erkin's 

Violet,  Purpurine. 

(Animal  fibre.) 

125. 

Fasl  Acid  Violel 
LO  15.  [By.] 

(Animal  fibre.) 

126. 
Bed  Violel  t  It  S. 

(Animal  fibre,) 
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/  ttmation  by    A  Method  oj  Crystallised  Sugar  in 

It, i>r    Product     and     Mola    et       Btrohmei    and    Stii't. 
n    Zeits.  Zuckerind.  1895,  24,  U. 

'I'm    authoi  thai   the    suppositions    advanced    l>\ 

Karcz  in  his  glycerin  trashing  method  (this  Journal, 
1894,  1210)  are  irrelevant.  Crystallised  glycerin  is  by  do 
ins  anhydrous,  but  maj  contain  as  much  as  5  per  cent, 
of  water;  moreover,  sugar  is  soluble  therein,  100  grms.  of 
anhydrous  glycerin  of  >\>.  gr.  1*268  at  l  ~  ■  -*<  dissolving 
:.-'.»i 7  Bugar  at   20  .    The  sugar  dissolves  very 

slowrj  at  first,  but  it  readily  remains  in  solution,  so  that  on 
cooling,  Bupersaturation  results.  This  solubility  increases 
proportionately  with  the  water-content  of  the  glycerin ; 
e.g.,  the  Bolubilityof  Bugar  in  glycerin  containing  8  per 
cent,  of  water,  is  _'  times  that  in  glycerin,  which  contains 
only  l  per  cent.  After  crystallised  sugar  polarising  100, 
has  been  washed  with  pure  anhydrous  glycerin, .  only 
99*8  —99*7  per  cent,  is  found,  and  in  general  this  lowering 
is  dependent  upon  three  conditions  :  the  fineness  of  the  grain 
of  the  sugar,  (he  duration  of  the  washing,  and  the  degree  of 
concentration  of  the  glycerin.  The  latter  is  of  some 
importance,  for  the  purest  commercial  glycerins  are  not 
alike  in  quality,  and  for  techuic.d  purposes  perfectly 
anhydrous  glycerin  is  not  usually  obtainable.  When  first 
products  are  treated  by  this  method,  low  values  to  the  extent 
of  1  per  cent,  are  observed,  whereas  second  products  and 
mascuites  give  impossibly  high  results,  for  as  shown  by 
synthetical  experiments  with  mixtures  of  known  com- 
position, and  as  demonstrated  by  Herzfeld,  glycerin  exerts 
a  very  strong  desalting  influence  on  sugar.  This  method 
was  verified  lor  certain  products,  when  the  gtycerin  was 
saturated,  and  supersaturated  with  sugar,  as  well  as  when 
treated  with  calcium  chloride,  &c.,  but  no  general  pre- 
scription was  possible.  For  these  several  reasons,  Karez'- 
niethod  is  neither  perfectly  accurate,  nor  one  to  be  recom- 
mended for  commercial  analysis.  For  the  technical  control 
of  the  factory.  how«  vcr,  it  can,  if  conducted  with  care  and 
under  uniform  conditions,  give  reliable  and  comparable 
results. — J.  L.  B. 


Kjeldahl's   Method  for   the   Determination   of   Nitrogen. 
B.  Dyer.     Proc.  Chem.  Soc.  1893  [152],  101—106. 

The  best  modification  of  the  method,  in  the  author's 
experience,  for  the  analysis  of  feeding  stuffs  and  fertilisers 
not  containing  nitrates,  and  applicable,  as  will  be  seen,  to  a 
large  number  of  organic  compounds,  is  the  Kjeldahl- 
Gunning  method  modified,  however,  by  the  use  of  mercury. 
A  suitable  quantity  of  the  material  to  be  analysed,  is  mixed 
in  a  round-bottomed  hard  glass  flask,  with  20  c.c.  of  strong 
sulphuric  acid  and  a  drop  of  mercury,  and  warmed  for  a 
short  time,  when  10  grms.  of  potassium  sulphate  are  added. 
The  contents  of  the  flask  are  then  boiled  until  colourless. 
With  many  materials  this  result  is  attained  within  half  an 
hour,  and  it  is  rarely  deferred  beyond  an  hour.  The 
contents  are  washed  into  a  distilling  flask,  mixed  with  excess 
of  soda  and  a  little  potassium  sulphide  (to  decompose 
mercury  compounds),  and  the  ammonia  is  then  distilled  off 
into  standard  acid,  which  is  afterwards  titrated  iu  the  usual 
way.  No  spray  trap  is  necessary  in  distilling  if  the  con- 
nection between  the  distilling  flask  and  recehcr  be  made  by 
means  of  a  long,  block-tin  tube,  rising  perpendicularly 
15  or  20  in.  from  the  neck  of  the  flask.  The  author 
prefers  not  to  use  a  condenser,  but  to  drive  the  steam 
directly  into  the  standard  acid,  which  stands  in  a  trough  of 
cold  water,  the  delivery  tube  terminating  in  a  pear-shaped 
glass  bulb,  to  prevent  regurgitation  of  the  acid.  The  use 
of  mercury  is  not  necessary,  but  materially  expedites  the 
process. 

When  nitrates  are  present,  or  nitro-compounds  and 
certain  other  compounds  referred  to  in  the  paper,  Jodlbauer's 
modification  is  used.  This  consists  in  dissolving  in  the 
sulphuric  aeid  used  for  oxidation,  a  small  quantity  (about 
2  grms.  for  a  single  determination)  of  phenol  or  salicylic 
acid.  The  nitrogen  in  the  nitrate  or  nitro-group  then 
forms  a  nitro-compound  with  the  sulphonated  phenol  or 
salicylic  acid.  In  many  cases  it  is  highly  important  that 
the  sulphuric  acid  containing  the   phenol   or  salicylic  acid 


should  be  poured  directly  and  suddenly  on  to  the  material 
contained  in  the  thtsk.  so  as  to  submerge  it  immediately, 
ami  not  to  let  it  trickle  from  a  pipette.  If  citrates  and 
ammonium  salts  are  both  present,  loss  of  nitrogen  occurs, 
unless  this  precaution  is  observed;  this  does  not  appear  to 
be  generally  known,  and  probably  often  gives  rise  to  errors. 

One  or  two  grms.  of  zinc  dust  (as  wellas  a  drop  of  mercury) 
are  dissolved  in  the  contents  of  the  flask  while  still  coid. 
The  process  is  then  continued  e\a';!l\-  as  before. 

The  author  finds  that  if  zinc  aione  (without  the  use  of 
phenol  ur  salicylic  acid)  be  used  with  aromatic  nitro-eom- 
pounds  there  is  loss  of  nitrogen,  as  though  it  were  necessary 
that  more  carbon  should  be  present. 

The  Kjeldahl-Gunning  method  fails  to  furnish  the 
calculated  quantity  of  nitrogen  in  azobenzene  or  amido- 
azobenzene.  Mere  reduction  by  zinc  suffices  with  amido- 
azobenzene,  but  in  the  case  of  azobenzene  the  complete 
Jodlbauer  modification  is  necessary.  With  amido-azo- 
toluene  the  correct  amount  was  obtained  by  the  Kjeldahl- 
Gunning  process  supplemented  by  reduction  with  zinc  and 
with  carbazol  by  the  Kjeldahl-Gunning  method  alone. 

Hydroxylamine  hydrochloride,  which  contains  20-21  per 
cent,  of  nitrogen,  yielded  only  3  per  cent,  by  the  Kjeldahl- 
Gunning  method;  by  reduction  with  zinc  about  10  per  cent. 
was  obtained  ;  by  the  Kjcldahl-Gunning-Jodlbauer  method 
about  10  percent.;  by  reduction  with  sugar  and  zinc  less 
than  19  per  cent.  The  Kjeldahl-Gunning-Jodlbauer  method 
with  the  addition  of  sugar  as  well  as  zinc,  however,  gave  the 
calculated  quantity  in  each  of  three  separate  determinations. 
Acetaldoxime,  by  the  Kjeldahl-Gunning  method,  gave 
somewhat  low  results,  but  with  the  addition  of  sugar  and 
zinc  furnished  correct  results.  Naphthoquinone-oxime 
yields  its  full  percentage  by  the  Kjeldahl-Gunning  method. 

Potassium  cyanide  and  eth)l  cyanide  both  give  nearly 
correct  results  by  the  Kjeldahl-Gunning  method  ;  no  trace 
of  hydrocyanic  acid  is  evolved  if  the  sulphuric  acid  used  be 
strong.  Potassium  ferrocyanide  also  yields  accurate  results. 
Potassium  ferricyanide,  however,  only  gives  sufficiently 
accurate  results  when  reduced  by  the  addition  of  sodium 
thiosulphate.  Sodium  nitroprusside  failed  with  any  modi- 
fication of  the  method  to  yield  all  its  nitrogen. 

Phenylhydrazine  derivatives  cannot  by  any  modification 
of  the  method  tried  by  the  author  be  made  to  give  correct 
results ;  there  is  invariably  loss  of  nitrogen,  presumably 
liberated  in  the  free  state. 


Kjeldahl's  Method  of  Estimating  Xitrogen.  O.  Kellner, 
O.  Bottcher,  and  G.  Diesselhorst.  Chem.  Zeit.  1895, 19, 
35. 

Comparative  nitrogen  determinations  were  made  in  which 
the  substance  (horn  meal,  fish  guano,  and  various  meals) 
was  decomposed  by  heating  (1)  With  sulphuric  acid  con- 
taining 200  grms.  of  phosphoric  anhydride  per  litre,  and 
mercury;  (2)  With  sulphuric  acid  and  mercury. 

In  most  cases  in  which  phosphoric  anhydride  was  em- 
ployed the  decomposition  was  complete  in  two  hours,  or  at 
the  most  in  three  hours,  whilst  without  phosphoric  anhydride 
three  hours'  boiling  was  insufficient. 

For  the  decomposition  of  mercury-ammonium  compounds 
the  author  employs  zinc  dust  (2 — 3  grms.)  instead  of 
potassium  sulphide. — X.  II.  J.  M. 


Kjeldahl's   Method  for    Estimating    Nitrogen    in   Foods. 
A.  Bomer.     Chem.  Zeit.  1895,  19,  166— 1G7. 

The  employment  of  sulphuric  acid,  containing  phosphoric 
anhydride  and  mercury,  is  strongly  recommended. 
Economy  of  time  is  effected,  and  the  results  are  more 
certain.— X.  H.  J.  M. 


Method  of  Separating  Quantitatively  Coal-Tar  Hydro- 
carbons from  those  of  Petroleum.  R.  Henriques. 
Chem.  Zeit.  1895,  19,  958—959. 

Instead  of  carbon  bisulphide,  coal-tar  "  benzol "  is  now 
almost  universally  employed  for  dissolving  caoutchouc  in 
the    preparation    of    waterproofing   materials,    for   which 
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purpose  it  ia  more  effective  than  petroleum  "benzine," 
although  dearer.  In  order  to  obtain  a  cheaper  article,  the 
two  kimls  are  frequently  mixed  together,  with  apparently 
satisfactory  results,  and  it  is  with  the  object  of  ascertaining 
the  composition  of  the  commercial  article  that  this  process 
is  proposed.  It  consists  in  agitating  the  mixture  under 
examination  for  a  few  minutes  with  twice  its  volume  of 
sulphuric  acid  containing  5  per  cent,  of  sulphur  trioxide. 
The  coal-tar  hydrocarbons  are  entirely  dissolved  by  the 
acid,  leaving  the  "  benzine  "  to  be  read  off.  Two  sources 
of  error  are  noticed:  the  first  is  the  solubility  of  the 
aromatic  constituents  of  benzine  and  the  second  the  solvent 
action  of  the  sulpho-acid  mixture,  but  both  arc  believed  to 
lie  within  the  usual  limits  of  experimental  error  and  to  be 
without  effect  on  the  value  of  the  process  as  a  rapid  means 
of  accomplishing  the  object  in  view. — C.  S. 


Analysis  and   Valuation  of  Fish- Oil.     V.  Vedrodi. 
Chem.  Zeit.  1895,  19,  600—601. 

A  sample  of  fish-oil,  containing  9*15  per  cent,  of  free  acids 
and  27  •  8  per  cent,  of  unsapouifiable  matter,  having  been 
rejected  as  unsuitable  for  softening  leather,  a  series  of  tests 
were  made  with  commercial  samples  to  ascertain  the 
proportions  of  such  sulstances  usually  present.  An  un- 
questionably suitable  fish-oil  from  a  Hungarian  factory 
showed  I '36  per  cent,  unsaponifiable  and  13  "12  per  cent, 
of  free  acid,  whilst  medicinal  cod-liver  oil  contained  1*0 
and  2-8  per  cent,  respectively.  In  commercial  fish  oils  the 
highest  recorded  numbers  were  82  per  cent,  unsaponifiable 
(from  Buda-Pest)  and  53" 8  per  cent,  of  free  acid  (from 
Hamburg).  The  conclusion  arrived  at  is  that  all  fish-oils, 
even  those  used  medicinally,  contain  free  acids  and  resinous 
matter,  in  greater  or  less  quantity,  according  to  the  commer- 
cial purity  of  the  sample.  The  actual  limits  permissible  in 
oils  to  be  used  for  softening  leather  have  yet  to  be  found  by 
trial.  But  the  author  is  of  opinion  that  the  unsaponifiable 
matter  should  not  exceed  3 — 4  per  cent.,  and  the  free  acid 
should  be  less  than  IS  per  cent. — W.  G.  M. 


Polarisation  of  Sugar.     EToweg.     Deutsch.  Zuckerind. 
1895,  20,  390. 

Although  tie-  rotatory  dispersion  of  sugar  and  of  quartz 
bear  a  very  close  relation  to  each  other,  yet,  if  the  half- 
shadow  polariscope  be  employed  without  a  section  of  a 
bichromate  crystal,  difference*  of  some  tenths  occur  in  the 
lings  of  various  observers.  This  probably  arises 
according  to  varying  ocular  capacity,  and  can  be  overeoin.' 
to  a  marked  extent  with  the  aid  of  tin-  bichromate  cell. 

—J.  L.  B. 


Estimation  of  Sugar.    G.  Opperman.     Apoth.  Zeit.  ]h'j~>, 

10,210. 

I'ii:  that  method  of  sugar  estimation  whereby  the  pre- 
eipkated  copper  oxid  is  reduced  with  hydrogen,  and 
weighed  iper,    the    author     proposes     the     following 

alteration:  -The  copper  Oxide,  after  being  filtered  into  a 
tube  packed  wit!;  well   washed  and  dissolved  in 

Boderatelj  strong niti  avoiding  a  large e  I  In- 

copper  it  then  electroiytically  precipitated,  washed,  dried, 
and  Daniell's  cell-  serve  as  the 

of  cum  i:'      ■).  I..  I:. 


Examination  oj    Lin  eed  Oil  arid   Linseed  '>il    I  'arm 
II.  Am-el.     /  igew.  (hem.  1895,73. 

Oi    all   the   '  illy  employed   m   the  examination  of 

oil  and  linseed -oil  varnishes,  only  the  Kottstorfei  I 
etorily  worked.     Pilsinger  propoii  d  some  time 
ne  these  products  by  the  polariscope,  and    inco 

■'    oil    and    inincral    oil,    the    lirst    of    which    is    -trough 
ro  rota'  .    tin-  only  impuriti.      to  be  lool  ed 

for,  ration   with   rosin   oil    is  easily    detected, 

Hmeed  oil  and  linseed-oil   varnish  being  optically  inactive. 


The  likewise  inactive  mineral  oils  would,  however,  escape 
detection;  and,  moreover,  the  dark  coloration,  especially 
of  many  of  the  linsecd-oil  varnishes,  »i||  often  prevent  the 
application  of  this  optical  method.  The  author  considers 
that  the  purity  or  otherwise  of  linseed  oil  varnishes 
can  only  be  determined  by  the  estimation  of  their  drying 
power  and  saponification  number.  linally,  also  the 
nature  of  the  mineral  matter  present  and  the  substances 
extracted  by  alcohol  may  have  tobeconsi  lered.  A  coating 
of  pure  linseed  oil  upon  glass,  without  a  dryer,  should  be 

perfectly  dry  and  hard  in  three  da\  -.  A  mixture  of  linseed- 
oil  varnish  with  .")  per  cent,  of  a  dry  r,  similarly  applied  to 
ulass,  should  be  perfectly  dry  in  2  I  hours.  A  mixture 
of  only  5  per  cent,  of  rape  oil  delays  the  drying  for  eight 
days  and  more.  Mineral  oils,  rosin  oils,  rosin,  and  resinates, 
which  are  largely  employed  in  the  manufacture  of  varnish, 
are  all  detected  and  estimated  according  to  Kottstorfer's 
method  by  saponifying  2  grms.  of  the  oil  or  varnish  with 
20  c.c.  of  half-normal  alcoholic  caustic  potash.  The 
saponification  number  thus  obtained  at  once  shows  the 
presence  of  any  of  the  above-named  adulterants,  their 
saponification  numbers  being  either  nil  or  very  low. 
Moreover,  ou  diluting  the  alcoholic  soap  solution  obtained 
by  Kottstorfer's  test  with  water,  milky  emulsions  are 
obtained  if  mineral  or  rosin  oils  are  present.  If  the  sample 
examined  contain  rosin,  the  latter  is  precipitated.  The 
saponification  number  of  pure  linseed-oil  varnishes  varies 
from  190  to  195,  that  of  linseed  oil  is  188.— C.  ().  W. 


Examination  of  Linseed   Oil  and   Linseed-Oil    Varnish. 
F.  Filsinger.     Zeits.  angew.  Chem.  189.3,  IS9. 

Tin:  objections  raised  by  Amsel  (see  previous  abstract) 
against  the  polarimetric  examination  of  linseed-oil  varnishes 
are  said  to  be  groundless,  as  in  working  with  a  half-shade 
polarimeter,  the  coloration  of  the  varnish  solution  does  not 
interfere  with  the  accuracy  of  the  observations.  It  is  true 
that  mineral  oils  are  not  detected  by  means  of  this  test,  but 
their  presence  in  a  varnish  would  be  indicated  by  the 
saponification  test,  and  also  be  indicated  by  the  great 
retardation  of  the  drying  power.  To  look  for  colza  or  rape 
oil  in  linseed  oil  and  linseed-oil  varnishes  is  scarcely  worth 
while,  for  the  simple  reason  that  the  former  is  always 
higber  in  price  than  the  latter,  and,  moreover,  is  very 
detrimental  to  the  drying  power  of  linseed  oil,  so  that 
nothing  would  be  gained  by  such  an  adulteration.  Regard- 
ing the  presence  of  metallic  resinates  in  linseed-oil 
varnishes,  it  is  difficult  to  see,  the  author  contends,  why 
che-e  should  be  objected  to  any  more  than  litharge,  man- 
ganese peroxide,  or  borate  of  manganese.  The  metallic 
resinates  add  very  little  to  the  weight  of  the  varnish,  and 
varnishes  prepared  with  these  resinates  fulfil  all  practical 
requirements. — C.  < '.  W. 


'/'In'  Ethereal    Oils,  their  Adulterants  and  their   Detrition. 
Sehimmel  and  Co.      Zeits.  f.  Anal.  (hem.  33,  7,")G — 761. 

'I'm:  following  products  arc  employed  in  the  adulteration  of 
bergamot  oil  : — 

l.  The  essence  extracted  from  the  rind  of  the  small  and 
fallen  fruit  by  pulping,  and  diluting  the  pulp  with  water. 
This  essence  has  a  specific  gravity  of  0*889  and  contains 

23'5    pet'  Cent,  of  c-iters. 

i.  The  essence  distilled  from  the  pressed  fresh  bergamot 

fruits.      Sp.  gr.  U-8t;.".  ;    esters   12  per  cent. 

j  he    essence   distilled    from    the    residue  of    the    small, 

fallen  fruit  after  the  extraction  of  No.  i.     Sp.  gr.0'868; 

esters  8  ■  r,  per  cent. 

The  addition  of  an\  of  these  essences  to  pure  expressed 
bergamot   oil    must    lower   the    percentage    of    esters.       The 

bergamot  oil  of  commerce  contains  between  81  and  13  per 

cent,  of  esters. 

For    the    estimation    of    the    est.  is,    Schiminel     and     Co. 

recommend    the   following   saponification    method:    -l    to 

■J.    guns,    of    the    "il    arc    heated    on    a    water  bath,   for   from 

l  to   'j  hours,   with  lo-  20  c.c.  of  alcoholic  Borai-normal 

potassium    hydrate    solution    and    then   titrated.     From   the 
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number  oi  nulligrms.  of  potassium  hydrate  used  per  gnn. 
of  oil  the  saponiflcation  index,  the  percentage  of  esters 
.in  i..  calculated  from  the  following  tabl 


IM.i.i     FOB  TUB    CALCULATION     "I      mi.     I'i.ki  i  vi  w.i;   OF 
Ewtm:-   <«i     iiii.    FORMULA    ( ',,,1  Il;< ) .  ('<  l(   1 1 

Linalyl,  geranyl,  and  bornyl  acetic  esters  corresponding  to 
the  saponification  index  (S.I.)< 


S.I. 

Per  | 

S.I. 

PerCent. 

S  I. 

Per  Cent, 

1 

0*88 

100 

.'5.V00 

200 

70-00 

10 

.'c.".ii 

no 

38-50 

210 

73*60 

20 

7-n:i 

120 

42-00 

220 

77-1'" 

so 

10*50 

130 

4.V50 

230 

80 -.-.ii 

40 

1400 

140 

49-00 

240 

si-oo 

60 

17-50 

160 

52  "50 

250 

87-50 

CO 

21*00 

160 

50-00 

260 

!il-09 

70 

24  -50 

170 

69"50 

270 

94*50 

80 

28-00 

180 

63-00 

280 

us -00 

90 

.•(t-50 

190 

66*60 

286 

100-10 

Sweet  orange  oil  should  not   give  a   lower  reading  than 
i    96    in  a   100-mm.   tube,  and  bitter  orange  oil  not  less- 
than  +  92  . 

Geranium  oil  contains,  besides  geraniol,  its  enters  and 
especially  ti^lic  acid  geranyl  ester.  Butyric  and  valerianic 
acids  are  also  present.  The  amount  of  esters  varies  in  the 
different  commercial  samples,  the  richest  being  the  Reunion' 
oil  with  about  31  per  cent. 

To  determine  the  alcoholic  constituents  of  ethereal  oils, 
the  following  method  is  recommended  : — 10  to  20  c.c.  of 
the  oil,  with  the  addition  of  an  equal  volume  of  acetic 
anhydride  and  1  to  2  grms.  of  sodium  acetate,  arc  heated  on 
a  water-bath  in  a  flask  fitted  with  an  inverted  condenser. 
After  cooling,  the  oil  is  removed  by  means  of  a  separating 
funnel,  washed  with  water,  and  dried  over  anhydrous 
sodium  sulphate.  The  saponification  index  of  the  dried" 
product  is  then  determined,  and  from  this  is  calculated  the 
amount  of  alcohols  contained  in  the  oil,  allowance  of  course 
being  made  for  the  amount  of  esters  originally  present. 
This  method  does  not  yield  good  results  with  lavender  oil, 
owing  to  the  formation  of  terpenes,  but  it  is  of  great  service 
in  the  estimation  of  geraniol  in  other  oils  and  also  in  the 
discrimination  of  the  oils  of  spikenard  and  rosemary. 
These  two  latter  oils  contain  only  traces  of  esters,  but  oil 
of  spikenard  contains  at  least  30 — 40  per  cent,  of  alcohols, 
whilst  oil  of  rosemary  only  contains  13 — 15  per  cent. 

The  following  table  shows  the  comparative  physical 
properties  and  ester  and  geraniol  percentages  of  several 
oils : — 


Specific  Gravity 
at  15°  C. 


Optical  Activity 

in  100-mm.  Tul «■. 


Esters  calculated 

as  Tiylic  Acid 
Geranyl  Ester. 


Saponification 

Index  of  the 

Acetylised  Oil. 


Geraniol. 


Geraniol,  chemically  pure. 

Palmarosa  oil 

Reunion  oil 

t\ 

j» 

i> 

»» 

African  oil  of  geranium  . . . 
Spanish        „           „ 
Author's  preparation 


0-894 
0-890 
0-891 
0-893 
0*891 
0*  1 
0-89S 
0-898 
0-90G 


±0° 
-1°  55' 
-9°  15' 
-9° 
-8°  32' 
-8°  8' 
-8°  57' 
-8°  45' 
-8°  12' 
-10' 


Per  Cent. 

150 
31-3 
31-1 
33-3 
32-5 
34*1 
29-1 
23-7 
27-9 


287-2 
259-0 
241-0 
242-0 
213-0 
229  0 
227-0 
2:t.vo 
233-5 
212-0 


Per  Cent. 
100-4 

90-5 

84-3 

84-6 

84-9 

80-0 

79 '3 

82-1 

81-5 

741 


The  finest  qualities  of  lavender  oil  contain  the  highest 
percentages  of  esters,  the  authors  distinguishing  as  fine  oils 
those  containing  30  per  cent.,  and  as  finest,  those  with 
36 — 40.  The  best  oils  are  not  yellowish,  but  slightly 
green.  Colourless  samples  have  been  rectified  and  have 
thereby  had  their  ester  percentage  and  quality  diminished. 

Lign-aloe  oil  was  found  to  be  adulterated  with  20  per 
cent,  of  cocoa-nut  oil.  Such  an  oil  freezes  to  a  buttery  mass, 
and  is  not  entirely  soluble  in  alcohol.  One  part  of  pure 
lign-aloe  oil  should,  if  pure,  give  a  clear  solution  in  two 
parts  of  70  per  cent,  alcohol. 

Lign-aloe  wood  from  Cayenne  differs  considerably  from 
the  Mexican  wood,  the  former  yielding  an  oil  with  a  specific 
gravity  of  0-873—0-877  and  an  optical  activity  of  —16°, 
whilst  the  latter  gives  a  distillate  with  sp.  gr.  0  ■  889  and 
optical  activity  -  7°  33'. 

Oil  of  orange  flowers  has  a  specific  gravity  of  0-876 — 
0-872,  and  an  optical  activity  of  —  0°  52'  to  — 0°40'  in  a 
100-mm.  tube,  is  soluble  in  80  per  cent,  alcohol,  contains 
a  little  free  acetic  acid,  and  gives  a  saponification  index  of 
21.  Adulteration  with  petitgrains  oil,  or  oil  of  bergamot, 
increases  the  saponification  index,  and  can  thereby  be 
detected.— J.  G.  W. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

The  Occurence  of  Hydrogen  Peroxide  on  S urf aces  covered 
with  Drii  (I  Boiled  Linseed  Oil-  H.  Xoerdliuger.  Pharnu 
C.-H.  N.F.  1894, 15,  730.. 
When  a  surface  upon  which  boiled  linseed  oil  has  been 
allowed  to  dry — e.g.,  a  piece  of  paper  saturated  with  the 
oil — be  moistened  with  an  aqueous  solution  of  potassium 
iodide,  the  reagent  becomes  yellow  and  ultimately  brown 
from  the  separation  of  iodine.  This  reaction  is  stated  to  be 
due  to  hydrogen  peroxide  produced  during  the  drying  of 
the  oil  under  the  influence  of  light  and  air.  The  occurrence 
of  hydrogen  peroxide  is  not  temporary,  for  the  presence 
of  this  substance  may  be  recognised  for  years  after  the 
oil  has  dried,  if  used  either  in  the  form  of  linseed-oil  paintr- 
or  varnishes. — B.  B. 

The  Inversion  of  Cane  Sugar  in  some  Acid  Syrups  of  the 
French  Vharmacopo-ia.  Herissey.  J,  Pharm.  China.  1895, 
6  Ser.  1,  358. 

The  author  has  investigated  the  inversion  of  cane  sugar 
in  the  following  acid  syrups  :— Citric  acid,  tartaric  acid, 
"  chlorhydrocalcium  phosphate,"  "calciumlactophosphate," 
acid  calcium  phosphate,  ferric  chloride,  quinine  sulphate,  and 
has  found  that  in  all  cases  considerable  inversion  had  taken 
place. — J.  L.  B. 
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The  Pbospectob's  Handbook.  A  Guide  for  the  Pros- 
pector and  Traveller  in  Search  of  Metal  hearing  and 
other  Valuable  Minerals.  By  J.  W.  Anderson,  M.A., 
F.K.G.S.  Sixth  Edition,  thoroughly  revised  and  much 
enlarged.  London  :  Crosby  Lockwood  and  Son.  1895. 
Price  3s.  G(/. 

In  his  Preface  the  author  thus  explains  briefly  his  purpose 
in  writing  this  book  : — "  After  traversing  the  mineral  fields 
of  New  Zealand,  New  Caledonia,  New  Mexico,  and 
Colorado,  I  feel  fully  convinced  that  some  simple  guide  or 
handbook  for  the  use  of  prospectors  as  well  as  travellers, 
is  a  desideratum."  The  work  is  of  pocket-book  size,  and 
contains  152  pages  of  subject-matter,  a  glossary  of  terms 
used  by  prospectors,  &c,  and  an  alphabetical  index.  It  is 
illustrated  with  69  wood-cuts,  and  contains  an  Appendix 
with  Tables  of  Weights  and  Measures,  Weights  of  Various 
Rocks  and  Metallic  Ores  (lb.  per  cub.  ft.),  Specific  Gravi- 
ties of  Metals,  Ores,  and  Rocks,  a  Table  of  Natural  Sines, 
and  a  Table  of  Melting  Points  of  Metals,  &c.  The  Chapters 
of  the  work  are  denoted  as  follows  : — I.  Prospecting. 
II.  Rocks.  III.  Testing  Minerals  by  the  Blowpipe.  IV. 
Character  of  Minerals.  V.  Metals  and  Metallic  Ores. 
VI.  Other  Useful  Minerals  and  Ores.  VII.  Composition 
of  Various  Rocks.  VIII.  Testing  by  the  Wet  Process. 
IX.  Assay  of  Gold.     X.  Treatment  of  Ores.     XI.  Surveying. 


Savon-  it  Boi  gieb.  Encyclopedic de Chimie  Industrielle. 
J.  Leftvre.  l>.<-  Sciences.  Prof,  a  I'Ecole  des  Sciences 
de  Nantes.  Paris:  Libraire J.  B.  Bailliere  etFils,  19, 
me  Hautefeuille.  London  :  II.  Qrevel  and  Co.,  B8,  King 
Street,  Covent  Garden.     1895.     Price  5  fr. 

Tuts  small  8vo.  volume,  one  of  the  same  scries  as  the  pre- 
ceding—L' Indus  trie  Chimique — and  similarly  bound, 
devoted  to  the  subject  of  Soaps  and  Candles.  It  contains, 
beside-  the  Preface  and  an  introduction  treating  of  the 
Composition  and  Properties  of  Fatty  Bodies,  402  pages  of 
matter  in  which  the  following  subjects  are  treated  of  in 

table  detail: — Pari  I. — Soaps.  I,  Composition  and 
Properties.  2.  Baw  Materials,  Fate,  and  Oils.  8.  Caustic 
Lyes.  4.  Tests  and  Valuation  of  Fats  and  Oils.  5.  Alkali- 
metry, Ac.  6.  Principles  of  Soap  Manufacture.  ".  Marbled 
Ma.-  9.  White    Marseilles    Soaps.     9.  Hard 

ipt.     10.   Vai  ips.     II.  Toilet   Soap-    (Hoi    Pro- 

cess;.    \i.  Various    Toilet    Soaps.     L8.  Soft    Soaps.     14. 
[ndustrial  and  Medical  Soaps.     15.  Adulteration  and  Val 

oaps.    Pari  II.  —  (;smiu>.    I.  Melting  the  Tallows. 
I    Adulterations  and  Tests  ol 
Tallow-,     i    Extraction  of  Solid  Fatty  Acids.    5.  Purifli 


LTxdustrie  Chimique.  Encyclopedic  de  Chimie  Indus- 
trielle. A.  Haller.  Paris:  Libraire  J.  B.  Bailliere  et 
Fils,  19,  rue  Hautefeuille.  London  :  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden.     1895.     Price  5  fr. 

This  little  book,  of  small  8vo.  size  and  strongly  bound  in 
cloth,  is  a  reprint  of  the  report  on  the  International  Exhibi-  i 
tion  of  Chicago  of  1898,  and  is  made  by  the  author  at  the  i 
request  of  the  Committee  on  Chemical  and  Pharmaceutical 
Products,  Paints,  Perfumery,  and  Soaps.  In  the  introduc- 
tion, extending  from  page  7  to  page  56,  statistics  of  con- 
siderable value  are  given,  among  them,  a  Table  of  Imports 
and  Exports  of  Chemical  Products,  between  the  years  1877 
and  1893,  for  England,  Germany,  and  other  Countries. 
The  text  covers  287  pages,  and  is  concluded  by  an  alpha- 
betical index.     The  following   subjects   are   treated   of : — 

I.  Acids,  Alkalis,  and  Salts,  with  recent  improvements,  &c. 

II.  Chemical  and  Pharmaceutical  Products.  Products  little 
known  or  recently  discovered.  III.  Artificial  Colouring 
Matters.  IV.  Essential  Oils  and  Haw  Materials  for 
Perfumery. 


tion  of  Solid  Fatty  Acids.     6.    Mouldingof  Stearin  Candles. 
7.  Varieties  of  Candles.     8.  Glycerin,      The  text   is  illus- 
trated with  116  wood  engravings,  ami   the  work  conclu 
with  an  alphabetical  index  of  subject-matter. 


A  First  Book   op  Elei  rBicras    \\i>  Magnetism,   fob 
the  Use  of  Elementary  Science   wto  Engineering 
Students  and   General    Readers.     By  W.  Pbrren 
M  LTCOCK,  Lecturer  on  Klectricity  at  the  Croydon  County 
Polytechnic,  &c.      Second  Edition.       London  :  2,  White 
Hart  Street,  Paternoster  Square.     1895.     Price  2a-.  6<f. 
Crown   8vo.  volume,    strongly  bound  in  cloth,  and  con- 
taining Prefaces  to  the  first  and  second  editions,  Table  of 
Contents,    list    of    illustrations    numbering    107,    and   text 
filling  216  pages.     Next  follows  a  Series  of  Questions  ;  List 
of  Apparatus  for  Illustration,  with  prices  ;  and  an  Alpha- 
betical Index.     The  little  work  is  divided  into  three  parts. 
Part  I.  Magnetism ;  II.  Electrokinetics  ;   and  III.  Electro- 
statics.    The  reason  for  writing  the  book,   as  stated  in   the 
preface,  is  that  students  and  others  desiring  to. use  a  stan- 
dard text-book  frequently,  need   "  an  easy  introduction   to 
such  text-book,"  free  from  ambiguities,  and  in  the  clearest 
possible  language. 


Chemisch-technisches    Repertorium.       Uebersichtlich 
geordnete    Mittheilungen     der     neuesten    Erfindungen, 
Fortschritte  und  Verbesserungen  auf  dem  Gebiete  der 
technischen   und  industriellen  Chemie  mit   Hinweis   auf 
Maschinen,   Apparate,    und   Literatur.      Herausgegeben 
von    Dr.  Emil   Jacobsex.       1894.       Erstes    Halbjahr. 
ZweiteHalfte.     Mit  in  der  Text  gedruckten  Illustrationen. 
1895.     Berlin,  S.  W. :    R.   Gaertner's  Verlagsbuchhand- 
lung,  Hermann  Heyfelder,  Schonebergerstr.  26.     London : 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 
The  second  issue  for  the  first  half-year  of  1894  of  Dr. 
Jacobsen's  Repertory  of  Chemical  Technology.     It  contains 
reports  of  the  progress  of  the  following  branches  of  chemical 
industry  :— I.  Foodstuffs.      II.  Paper.      111.  Photography. 
IV.  Residuals,    Manures,    Disinfection,     and     Sanitation. 
Soaps.     Explosives  and  Matches.     Preparation  and  Purifi- 
cation   of    Chemicals.      Chemical    Analysis.     Machinery, 
Apparatus,    Electrotechnology       and     Thermotechnoloo-y 
Appendix.     Adulteration   of  Trade   Products,   &c.      New 
Books.     This  number  contains  198  pages  of  subject-matter, 
and  is  profusely  illustrated  with  woodcuts. 


Jahreb-Rundschai     i'-i'.ER    die    Chemische    Industrie 

INK       DEREN      WIKTIIM   IIM   II. I,  ■he       VerhaltNISSE      FUR 

das  Jaiir  1894.  Kin  iibersichtlich  geordnete  Bericht 
fiber  die  Fortschritte  der  Chemischen  Gross-  und 
Klein-Industrie,  so  wie  fiber  analytische  Methoden. 
II.  Jahrgang,  unter  Mitwirkung  Von  Fachmannern, 
herausgegeben  von  Dr.  Adolf  Hem. eh,  Fal.rikschemiker 
and  I  lucent  an  der  Humboldt-Akademie.  Vienna,  Pest 
Leipsic:  A  Hartleben's  Verlag.  London:  II.  Grevel 
and  Co.,  33,  King  Street,  Covent  Garden.  189:..  Trie,. 
18«.  complete,  or  6s.  each  for  Parts  I.  and  II.  separately 
and  3*.  each  for  Parts  in.  and  IV. 

Tins  Annual  Report  or  Jahresbericht  of  Chemical  Tech- 
nology is  issued  in  fonr  Parts  or  Volumes  <(Abtheilungen), 
each  entire  in  itself,  and  each  furnished  with  an  alphabetical 

index    of   subject- matter   and    lianas   of   authors,   ,S;c.     The 

volumes  are  of  Kvo  size,  and  are  enclosed  in  the  usual  paper 
covers. 

The  First  Part  treats  of  technological  progress  in  the 
following  branches :— 1.  Fuel  and  Heating.  2.  Metallurgy. 
•'{.  Metallurgy  of  Iron.  •).  Metallurgj  of  other  Metals. 
5.  Acids,  Bases,  Salts,  &e.  6.  Earthenware.  7.  Cements, 
Artificial  stone,  and  Building  Mai. 'rials,  g.  Glass.  9. 
Manures,     in.  Apparatus  and   Machinery.     It  is  illustrated 

With  :\2  WoodCUtS,  and  contains  180  pages  of  subject- 
matter. 
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I  >n    -i  .  OJID  I'utT.      1.  BtMTChcl  :iud  the  Starob  Industry. 

_.    p., ,      and  .  ir  Industry  ;  bIm  othei   Sweet*  ring 

..  \i,ik.  Butti  i.  Bnd  Cheese,     i.  Foodstufik     .'.. 

6    Spirits.      7.  Beer.      8.  Wine.      9.  Sanitation, 

and   Disinfectants.     It   is  illustrated  with  35 

ilcuts,  and  contains  202  pages  of  subject-mat 

:,,,    Third  Part.-    I.  tndustry  of  the  Coal-Tar  Colours. 

2,    lu  ;.   Calico   Printing.     4.    Tanning.     5.    Paper 

Mr.     This  volume  is  compiled  by  Dr.  \.  Buntrock, 

..i  i  harlottenburg.     It  is  illustrated  with  19  Woodcuts,  mid 

tains  1 16  pagt  -  of  subject-matter. 

Iin  |,, i  i;iii  Part.— 1.  Industry  of  the  Ethereal  Oils*, 
Resins,  India-rubber,  Lakes,  and  Varnishes.  2.  Fats  and 
Soaps,  Fatty  Acids,  Glycerin,  Lanolin,  &c.  B.  Illu- 
minating Gas,  Petroleum,  and  Paraffin  Industries.  4. 
Explosives,  Gunpowder,  and  Matches.  5.  Photography. 
6.  Adlusiv  Gums  and  Pastes,  &C.  Tart  I V.  is  illustrated 
with  five  Woodcuts,  and  contains  106  pages  of  subject- 
matter. 
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Prizes  ion  Chemical  Research. 

Amongst  the  recent  published  list  of  prizes  to  be  offered 
for  competition  in  ls'.iti  by  tbe  French  Society  for  the 
Encouragement  of  National  Industries  are  some  which  have 
interest  to  chemists,  from  the  fact  that  they  are  open  to  com- 
petitors of  all  nations.  A  thousand  francs  is  offered  in  the 
chemical  section  for  the  utilisation  of  waste  products.  The 
In-;  paper  on  the  culture  of  the  vine  in  France  and  the 
influence  of  the  different  processes  in  connection  with  the 
vintage  will  obtain  2,000  frs.,  and  a  similar  sum  is  offered 
for  the  best  study  on  the  chemical  composition  of  the  soil  in 
one  of  the  agricultural  districts  of  France.  A  stipulation  of 
the  competition  is  that  all  the  papers  must  be  written  in 
French. — Chemist  and  Druggist. 


Crane  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

From  the  Board  of  Trade  Journal. 

Germany. 

Alteration  in  the  Customs  Tariff. 

A  decree,  signed  by  the  German  Emperor,  May  18,  and 
published  in  tbe  Deutscher  Reichs-Anzeiger  of  the  '29th 
May,  makes  tbe  following  alterations  in  the  Tariff  Law  and 
Cu-toms  tariff  of  Germany  :  — 

The  tariff  published  in  the  proclamation  aforesaid  is 
altered  as  follows  : — 

1.  In  No.  5,  part  a  is  to  include  the  following  :  — 
(1.)  Ether  of  all  kinds,  except  sulphuric  ether  : 
(a.)   Iu  casks,  100  kilogs.,  125  marks. 
(b.)   In  flasks,  jugs,  or  other  receptacles,  100  kilogs., 
180  marks. 
(2.)    Sulphuric  ether,   chloroform,  collodion ;    etheric 
oils,  except  those  included  under  c  and  m  ;  essences, 
extracts,  tinctures,  and  waters,  containing  alcohol  or 
ether,  for  use  in  industry  and  medicine  ;  varnishes  of 
all     kinds,     except    oil-varnish  ;    painters'    colours, 
washing  colours,  and  coloured  crayons  ;  Indian  ink  ; 
boxes  of  paints   and  Indian  ink  ;  lead  pencils :  red 
and   other   coloured    pencils  ;    drawing   chalk,    100 
kilogs,  20  marks. 
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In  No.  20  :  — 

(a.)  The  following  is  to  replace  2<;  b : — Comestible 
oils,  as:  —  olive,  poppy,  ground-nut,  beech-nut, 
BUnflower-seed,  cotton-seed  oils,  in  casks,  loo 
kilogs.,  lo  marks. 

Note. — Cotton-seed  oil  in  casks,  officially  denatu- 
ralised, loo  kilogs.,  4  marks. 

(/>.)  In  26  C  the  comma  alter  "  linseed  oil  "  and  the 
words  "  COttOn-seed  oil  "  are  to  he  omitted. 

No.  .'51   (r)  is  to  include  the-  following  :  — 

(c  1.)  Liquid  perfumes  containing  alcohol  or  ether; 
including  washes  for  the  hi  ad.  mouth,  and  teeth,  con- 
taining alcohol  or  ether,  loo  kilogs.,  300  marks. 

(el)   Perfumes,  not  elsewhere  specified,  100  kilogs., 
100  marks. 
This  law  is  to  come  into  force  on  July  1st,  1895. 


Ki  B8IA. 

Classification  of  Articles  iu  Customs  Tariff. 

Note. — Poud  =  3G  lb.  avoirdupois.     Russian  pound  =  9  lb. 
avoirdupois.     Gold  rouble  =  3s.  2d. 

Oxide  of  zinc,  chemically  pure,  prepared  by  pharmaceu- 
tical process,  and  not  used  as  white  paint  for  industrial 
purposes,  to  be  cleared  under  section  112.  Duty,  1  rouble 
50  copecks  gold  per  poud,  gross. 

I  Nil  ho  States. 

( lustoms  Decisions. 

Lincrusta-walton,  a  well-known  article  made  of  paper, 
powdered  wood  pulp,  and  oxidised  linseed  oil,  with  a  small 
percentage  of  gum  and  resin,  is  assessed  with  a  duty  at 
20  per  cent,  under  either  paragraph  310  or  313  of  the  Act 
of  August  28,  189  1. 

Buitish  Honduras. 

Amendment  of  Customs  Tariff. 

A  communication,  dated  the  13th  May,  has  been  received 
at  the  Board  of  Trade  from  the  Colonial  Office,  transmitting 
copy  of  an  Ordinance  of  the  Legislative  Council  of  British 
Honduras,  relating  to  the  Customs  duties  leviable  on  certain 
imported  articles,  which  was  passed  on  the  30th  April  last, 
The  following  is  a  copy  of  the  ordinance  in  question : — 

Notwithstanding  anything  contained  in  section  3  of 
"the  Tariff  Ordinance  of  1895,"  mineral  oil  of  130°  flash- 
test  and  upwards,  shall  pay  3  cents  duty  per  gallon  only, 
while  mineral  oil  with  lower  flash-test  than  130°  shall 
continue  subject  to  a  duty  of  6  cents  as  heretofore. 

Notwithstanding  anything  in  the  said  section  contained, 
manure  and  fertilisers  shall  be  admitted  free. 

It  shall  be  lawful  for  the  collector  of  Customs,  subject  to 
such  conditions  as  he  may  deem  necessary,  to  remit  the 
duty  on  any  mineral  oil  which  is  intended  to  be  exclusively 
used  as  fuel  for  any  steam-boat  or  engine. 


GENERAL  TRADE  NOTES. 

The  New  Chief  Inspectok  or  Alkali  Works. 

By  effluxion  of  time,  tbe  necessity  has  arisen  of  appointing 
a  new  chief  inspector  under  the  Alkali,  &c.  Works  Act 
to  fill  the  vacancy  created  by  the  retirement  of  Mr.  A.  E. 
Fletcher  from  the  post  he  has  so  honourably  filled  since 
his  appointment  in  1884.  Under  these  circumstances  we 
feel  sine  it  will  be  with  pleasurable  feelings  that  the 
members  of  the  alkali  industry  will  learn  that  the  President 
of  the  Local  Government  Board  has  elected  Mr.  B.  Forbes 
Carpenter,  of  Bent  Terrace,  Prestwich,  to  fill  the  vacancy. 
Mr.  Carpenter  has  long  been  an  able  district  inspector 
under  tbe  Act,  as  well  as  being  Chairman  of  the  Man- 
chester Section  of  the  Society  of  Chemical  Industry,  and 
we  wish  him  every  success  in  the  pursuance  of  the  more 
exalted  career  to  which  he  has  deservedly  been  called. 
Mr.  Fletcher  was  the  last  of  the  inspectors  remaining  in 
office  out  of  the  five  that  were  originally  appointed  in  1863. 
— Chemical  Trade  Journal. 
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Sauerbeck's  Tables. 

Mr.  Augustus  Sauerbeck's  eharl  of  tlic  average  prices 
of  general  commodities  in  England,  a  new  issue  of  which 
has  just  been  made  (Effingham  Wilson),  again  demon- 
strates that  the  period  of  decline  is  not  yet  at  an  end, 
or  was  not  so  in  1894.  Mr.  Sauerbeck  takes  45  repre- 
sentative, or  principal,  commodities,  and  compares  their 
prices  with  the  average  of  the  ten  years  1867-77,  which  is 
adopted  as  "  100."  As  they  rise  or  fall  against  those 
prices  the  index  number  goes  above  or  below  this  100,  and 
since  ]873  the  course  of  prices  has  been  almost  unin- 
terruptedly downward.  From  1888  to  1891  the  average 
was  about  70,  or  30  per  cent,  below  the  standard  of  100  ; 
and  in  1894  it  was  under  (>  1,  or  36  per  cent,  below.  Taking 
particular  articles  in  illustration,  we  find  that  the  average 
price  of  tea  was  llj</.  per  lb.  in  the  ten  years  adopted  for 
standard  of  comparison.  That  price,  in  other  words, 
together  with  the  "average  import  price,"  was  10D  in 
the  index  number.  In  1894  tea  fell  to  ±\d.  per  lb.,  which 
brings  the  number  to  47,  or  a  fall  of  53  per  cent.  Scotch 
pig  iron  has  fallen  38  per  cent. ;  Straits  tin,  35  per  cent. ; 
cotton  (middling  upland),  58  per  cent.  ;  and  petroleum 
69  per  cent.  English  wheat  is  59  per  cent,  down,  prime 
beef  only  20  per  cent.,  and  mutton  only  13  per  cent. ;  but 
in  no  instance,  except  that  of  coffee,  which  has  risen  17  per 
cent.,  is  the  price  now  higher  than  it  was  five  and  twenty 
years  ago. —  Standard. 


The  Petroleum,  Asphalt,  axd  Bitumen  of  the  East. 

The  Iiecue  d' Orient,  of  Buda-Pesth,  for  April  23,  gives 
the  following  particulars  regarding  the  petroleum,  asphalt, 
and  bitumeD  of  the  countries  of  Eastern  Europe  and  of 
Asia. 

The  petroleum  of  Galicia  has  been  worked  for  at  least 
35  years.  The  first  systematic  development  of  this  industry 
took  place  in  the  Bobka  district.  In  1861  the  first  well, 
14  metres  deep,  supplied  6,000  kilos,  of  oil  per  hour.  In 
1883  this  district  supplied  per  day  550  barrels  of  raw 
petroleum,  from  a  surface  of  1,500  metres  long  and  350  to 
500  metres  broad. 

In  certain  places  a  reddish  oil  is  found,  which  can  be 
burned  in  a  raw  state  in  ordinary  lamps.  Ihe  oil  of  the 
bored  wells  is  very  fluid,  but  the  surface  oil,  which  conies 
from  shallow  wells,  is  sometimes  a  little  viscous. 

Moreover,  Galicia  produces  a  certain  amount  of  ozokerit. 
The  chief  centre  of  the  industry  is  Boryslaw,  in  a  valley 
surrounded  with  hills  on  the  northern  slope  of  the  Carpathians, 
360  metres  above  the  -ea.  At  Truskowicz  there  is  a  deposit 
of  native  sulphur  mixed  with  clayey  schist,  ozokerit,  and 
petroleum.  The  ozokerit  presents  itself  under  the  form 
of  veins  of  variable  thickness,  some  being  several  milli- 
metres and  others  several  decimetres  thick  ;  the  upper  beds, 
which  form  the  richest  portion  of  the  deposit,  ocenpj  an 
area  of  about  ii  1  hectares,  but  a  less  productive  zone  extends 
the  total  snperfices  to  about  60  hectares. 

The  petroleum  lands  of  Boumania  constitute  the  great 
hope  of  the  future  for  petroleum,  whether  we  regard  the 
extension  of  the  ground  already  worked,  or  the  discovery 
of  new  petroliferous  regions. 

In  tiie  neighbourhood  of  the  Okna,  on  the  further  Bide 
of  the  Eastern  Carpathians,  in  the  valley  of  Trotush,  an 
affluent  of  the  Sereth,  some  80  wells  are  dug  in  a  clayey 
-oil,  producing  -.alt  and  petroleum.  In  some  of  these 
petroleum  i-  found  in  considerable  quantities.  At  Slanick, 
te  Okna,  ozokerit  has  been  found. 

On  the  confines,  too,  of  tin-  territories  of  Grochezti  and 
Hirka,  several  well-  have  been  dug,  in  which  petroleum  i 

found  at  a  d   pth  of  I')  metl 

But  it  is  in  the  Moniezti  district,  north  of  Okna,  that  the 

mo  mineral  oil  are  concentrated. 

The  petroleum  wells,  to  ti,c.  number  of  a  hundred,  are  CO 

eentrated  to  the  north  of  the  village,  and  the  ground  ITOrked 

maj  circular  surface  of  from  15  to  16  kilometres  in 

diameter. 
'lie    petroleum  of  Teskani  is  beyond  contradiction  the 

pure-'      in      all      Moldavia,     its     compo-ition      and     density 
ftpp*  that     of     naphtha.        It.     weighs     only     from 


0'76  grm.  to  0-79  grin.,  whilst  that  of  Moniezti  weighs 
from  0-8  1  grm.  to  0'87  grm. 

In  continuing  our  progress  along  the  eastern  slope  of  the 
Carpathians,  to  the  south  of  Teskani,  we  meet  at  Modreni 
with  new  beds  of  worked  petroliferous  clays.  The 
petroleum  is  here  obtained  from  some  thirty  wells,  ihe 
depth  of  which  varies  from  35  to  45  metres,  'ihe  Modreni 
petroleum  is  the  best  which  Wallachia  produces,  and  can 
bear  comparison  with  the  most  accredited  yield  of 
Pennsylvania. 

Siirrata  is  a  commune  situated  to  the  north  of  Buseo, 
and  is  one  of  the  markets  of  Wallachia,  which,  after  the 
district  of  I'lojesti,  yields  the  greatest  quantity  of  petroleum, 
but  of  a  very  poor  quality,  the  oils  being  extremely 
charged  with  tar. 

At  I'lojesti,  the  petroleum  wells,  to  the  number  of  a 
hundred,  and  all  of  them  active,  are  bored  in  the  clay.  It 
is  the  same  at  Ba'ikoi  and  Tsinta,  where  the  same  salt- 
bearing  clay  occurs,  with  beds  below  of  white  lamellated 
gypsum. 

To  the  north  of  Matitza,  the  petroliferous  clays  of 
Poccurezza  are  considered  as  the  cradle  of  the  petroleum 
industry  of  Roumania, 

Einally,  beds  of  petroleum  are  met  with  at  Campina, 
60  kilos,  to  the  north  of  Bucharest,  on  the  high  road  to 
Brasso  QCronstadt). 

The  basin  of  Selenitza,  in  Albania,  includes  a  bed  of 
solid  bitumen,  which  is  in  some  places  three  metres  thick. 
This  bitumen  is,  according  to  Coquand,  petroleum  which 
has  reached  the  extreme  limit  of  exhaustion,  reduced  into 
a  solid  substance,  incapable  of  spontaneous  decomposition, 
and  of  the  generation  of  new  secondary  products.  Under 
analysis,  the  maltha  of  Selenitza  yields  the  following 
results  : — Oil  of  petroleum,  43  per  cent.  ;  coal  that  can  be 
turned  into  coke,  43  per  cent. ;  residue,  14  per  cent. 

In  passing  from  the  camp  at  Selenitza  to  the  Vojutza, 
we  pass  hills  which  contain  deposits  of  bitumen.  The 
plain  which  separates  the  mountainous  region  from  the 
river  is  sprinkled  with  fragments  of  bitumen  which  the 
water  has  dragged  down  with  it,  some  of  which,  in  the 
great  floods,  is  carried  to  the  shores  of  the  Adriatic. 

It  is  on  the  banks  of  the  Vojutza,  on  a  level  with  the 
blue  clays,  that  the  remarkable  phenomena  of  the  air 
volcanoes  make  their  appearance.  M.  Coquand  was  able 
to  study  two  in  full  activity  very  close  to  one  another. 
The  more  majestic  of  the  two  was  placed  above  a  bed  of 
gravel,  in  the  form  of  a  very  flattened  cone,  surmounted  by 
a  regular  crater  of  more  than  a  metre  in  diameter,  which 
was  tilled  with  a  liquid  and  transparent  water.  At  inter- 
mittent periods,  varying  from  50  to  55  seconds,  the  water 
in  the  crater  was  violently  shaken  by  an  escape  of  gas, 
which  broke  the  surface  in  the  form  of  great  bubbles. 
Each  emission,  which  overflowed  the  walls  of  the  crater, 
ran  down  over  the  sides  of  the  cone,  the  thickness  and 
circumference  of  which  were  thus  being  steadily  increased, 
and  then  was  lost  in  the  quiet  waters  of  a  bay  formed  by  the 
Vojutza. 

Die  old  cast-up  matter,  which  lies  at  a  short  distance 
from  the  crater,  becomes  as  thick  as  printers' ink,  and  is 
able  to  bear  the  weight  of  objects  upon  it  ;  a  man's  foot 
would  gradually  sink  in  it  if  it  were  left  there  long 
enough. 

In  the  island  of  Xante,  the  petroleum  is  found  in  clays 
lying  under  marshy  ground,  and  attempts  have  been  made 

iiind  Ihe  depth  of  these  beds.  In  one  case  they  went 
down  150  m.,  and  tapped  the  petroleum  lied  at  48  m., 
producing  at  once  about  half  a  ton.  Another  boring  went 
down    150    in.    without    getting    beyond    the    blue    clay   and 

without  any  result  ;  a  third  at  -i 1  m.  supplied  5,000  litres 

within  BOVen  hours,  anil  then  became  absolutely  sterile. 

The  mineral  oils  of  Chlcri  are  very  he.iv\  and  of  inferior 
quality,  which  is  easily  to  lie  accounted  lor.  The  dis- 
engagement of    inflammable  gas  foi    centuries  lias    deprived 

them  of  their  lighter  qualities.  It  is  even  reasonable  to 
conjecture  that  this  spontaneous  distillation  will  gradually 
lead  to  their  impoverishment  and  complete  exhaustion, 
when  they  will  be  finally  transformed  into  solid  bitumen, 
as  has  already  happened  in  the  beds  of  the  Dead  Sea  and 

of  S'-leriilza. 
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The  aaphall  bedi  of  Russia  are  found  to  the  weal  of  the 
oi  the  Volga,  on  the  righl  bank,  a  little  above 
town  of  si/ian,  and  along  ao  extent  of  -<>  kilome. 
There  are  known  three  beds  of  them,  the  lowesl  of  which 
is  the  best)  thi-  contains  from  24  to  36  per  cent,  of 
bitumen,  the  point  oi  fusion  of  which  is  much  higher  than 
thai  of  tin-  French  and  Swiss  bitumens. 

The  asphalt  diggings  have  been  worked  Bince  1874. 
They  are  worked  in  qnarries  open  to  the  sky,  and  they 
serve  to  manufacture  asphalt  putty  in  three  factories,  the 
moBl  important  of  which  is  in  the  town  of  Sizrau.  The 
free  bitumen  necessary  to  this  manufacture  is  extracted 
from  bituminous  sandstone  in  the  district  of  Sizrau, 
80  kiloms.  to  the  east  of  the  beds  of  asphalt. 

The  phenomenon  of  mud  volcanoes  is  produced  on  a 
grand  Bcale  in  the  eastern  part  of  the  Crimea,  near  Kertch, 
and  in  the  neighbouring  peninsula  of  Taman.  These 
volcanoes,  considered  as  phenomena  of  suppressed  volcanic 
activity,  are  very  numerous,  and  occur  all  of  them  in  a 
region  almost  parallel  to  the  axis  of  the  Caucasus.  Some 
are  active,  others  inactive,  that  is  to  say,  in  the  condition  of 
cones  of  dried  mud. 

The  bitumen  commonly  called  Judean  bitumen  exists  in 
the  calcareous  cretaceous  rocks  of  the  valley  of  the 
Jordan  and  of  the  banks  of  the  Dead  Sea.  In  this  region, 
in  particular,  it  is  tolerably  abundant,  since  it  leads  to  an 
oozing  or  trickling  in  a  glutinous  form,  which  hardens  into 
a  solid  resinous  mass. 

The  localities  in  which  it  is  found  in  following  the 
western  shore  of  the  Dead  Sea,  and  in  mounting  to  the 
sources  of  the  Jordan,  are  those  of  Wady  Sebbeh,  Wady 
Mahawat,  Nebi-Musa,  Hasbeya.  The  stratum  in  Wady 
Sehbeh,  which  is  of  slight"  importance,  is  formed  by 
dolomitic  chalks  impregnated  with  bitumen  ;  the  torrent 
has  worn  a  passage  through  the  chalk,  and  fragments  of 
asphalt  are  frequently  found  in  the  bed  of  the  torrent,  torn 
by  the  waters  from  the  bituminous  chalk  they  have  crossed. 
The  Wady  Mahawat  stratum  is  situated  not  far  from  the 
salt  beds  of  Djebel  Usdom.  The  bitumen  there  strongly 
impregnates  the  cretaceous  chalk.  It  runs  out  of  the 
fissures,  sometimes  drooping  in  the  form  actual  stalactites. 
The  stratum  of  Nebi  Musa,  the  most  extensive  of  all, 
presents  itself  at  the  surface  in  the  form  of  large  bluish 
stains,  which  correspond  to  bituminous  chalks  of  a  rich 
black  in  the  fissure.  The  proportion  of  bitumen  differs 
from  13-55  to  25  percent.  The  bitumen  burns  very  easily. 
The  Hasbeya  stratum  is  situated  at  the  northern  extremity 
of  the  basin  of  the  Jordan.  The  bituminous  chalk  is  less 
rich  than  at  Nebi-Musa,  perhaps  10  per  cent.  But  at  a 
depth  of  60  metres  a  bed  is  found  containing  particularly 
rich  asphalt,  72  per  cent,  bitumen  and  volatile  substances, 
and  14  per  cent.  coal. 

The  Judean  bitumen  floats  in  fragments  or  in  masses  of 
more  or  less  bulk  on  the  Dead  Sea,  and  is  particularly 
thrown  up  on  the  western  shore  and  on  the  banks  of  the 
Lisan,  where  the  arabs  pick  it  up  among  the  gravel.  It 
makes  its  appearance  in  a  liquid  or  viscous  state  and  is 
solidified  by  the  volatilisation  of  the  naphtha  with  which  it 
is  penetrated.  Whether  it  rises  from  the  depths  of  the 
lake  or  is  oozed  forth  by  its  shores,  it  is  at  least  certain 
that  it  presents  itself  exactly  in  the  same  form  as  that  of 
the  strata  or  beds  of  the  valley  of  the  Jordan. 

In  conclusion  it  may  be  remarked  that  M.  Jaccard  seems 
not  to  have  known  of  the  beds  of  asphalt  in  Hungary,  in 
the  county  of  Bihar,  at  Felso-Derna,  Mezo-Telegd,  and 
Tataros  ;  the  works  are  carried  on  by  two  joint  stock 
companies  employing  about  1,230  workmen. — Board  of 
Trade  Journal. 

Note  from  Baku. 

Chem.  Zeit.  1895,  19,  681—682. 

The  Department  of  Commerce  and  Manufactures  has 
postponed  sine  die  the  meeting  called  by  members  of  the 
Kussian  Petroleum  Syndicate  to  settle  the  differences 
between  the  large  and  small  refiners,  with  a  view  to  the 
parties  arriving  at  some  understanding.  It  is  proposed 
that  the  smaller  refiners  shall  receive  from  the  large  firms 
for  each  pood  of  kerosene  If  poods  of  crude  naphtha,  and 


for  the  rectified  product  i\,  for  distillate  3  kopecks,  in 
addition  to  which  the  group  will  have-  a  share,  amounting 
to  25  per  cent  ,  in  the  net  profits.  The  profits  on  residuum 
will  also  be  included.  Any  refiner  wishing  to  discontinue 
his  works  will  receive  2  kopecks  for  every  pood  of  his 
assessed  proportion  of  production,  and  will  likewise  partici- 
pate in  the  aforesaid  advantages.  A  similar  arrangement 
is  in  contemplation  for  the  Russian  trade,  each  man's  share 
to  be  in  the  same  proportion  to  the  whole  as  in  the  cat 
tin'  foreign  export  trade-. 

It  is  stated  that  in  experiments  made  by  Messrs.  II. 
Funk  and  Co.,  of  London,  with  a  mixture  of  Kussian  and 
light  American  oils  in  proportions  yielding  a  product 
approximating  to  tin-  quality  of  Pennsylvania  oil,  the 
specific  gravity  increased  after  eight  hours'  burning  from 
0*801  10  0*8094,  the  illuminating  power  decreasing  in  the 
same  period  from  18  to  10 ',  normal  candles  — results 
identical  with  those  from  American  Standard  White.  The 
possibility  of  supplying  Baku  oil  mixed  with  light  fractions 
to  give  a  burning  oil  of  lower  flashing  point  is  thus  fore- 
shadowed. 

The  statutes  of  a  projected  company  for  exploiting  the 
naphtha  lands  of  the  Amoor  have  been  submitted  to  the 
Mini-try  of  finance  for  approval.  The  oil  territory  extends 
from  the  river  Amoor  over  the  Baikal  mountains,  the 
richest  indications  appearing  near  Sliunka. 

Copper  ore  and  naphtha  have  been  discovered  in  the 
hills  near  Sachalin,  and  it  is  reported  from  Wladikawkas 
that  a  second  company  boring  for  naphtha  at  Grossni  has 
struck  a  spouting  well. — C.  S. 


l.'SKS    OF    MONA/.ITK    IN    Gf.ICMVNV. 

In  compliance  with  department  instructions  asking  for 
information  as  to  the  use  of  monazite,  the  United  States 
Consul-General  in  Frankfort  reports  as  follows:  — 

Monazite — known  in  American  mineralogy  as  "  Eremit," 
and  variously  elsewhere  as  "  Mengit  "  or  "  Edwardsit  " — 
is  a  brown  or  reddish  mineral  which  was  originally  found 
at  Miask,  in  the  Ural,  but  has  since  been  discovered  in 
Norway,  Brazil,  and.  still  more  recently,  in  the  United 
States,  notably  in  North  Carolina.  It  is  a  natural  phosphate 
of  the  protoxide-  of  cerium  and  lanthanum,  and  contains 
about  28  per  cent,  of  phosphoric  acid,  24  to  27  per  cent,  of 
protoxide  of  cerium,  37  to  40  per  cent,  of  protoxide  of 
lanthanum,  and  generally  traces  of  lime,  magnesia,  and  the 
oxides  of  tin.  It  is  infusible  before  the  blowpipe,  but  is 
soluble  in  hydrochloric  acid,  and  upon  these  two  qualities 
depends  its  value  for  the  latest  industrial  purpose  to  which 
it  has  been  applied  in  Germany — the  manufacture  of  hoods 
for  incandescent  gas-burners. 

Until  quite  recently  the  principal  use  of  monazite  has 
been  for  the  production  of  cerium,  lanthanum,  and  their 
various  chemical  derivatives. 

Cerium,  a  grey  metal  of  lamellar  structure  aud  high 
specific  gravity,  costs,  in  this  country,  190  dols.  per  kilo- 
gram (2  "2046  pounds),  aud  its  principal  derivatives  are  the 
acetate,  carbonate,  chloride,  nitrate,  oxalate,  sulphate,  and 
the  hydrated  and  anhydrous  oxides  of  cerium.  These 
products  vary  in  value  from  2- 70  dols.  per  ounce  for  the 
anhydrous  oxide,  to  the  carbonate,  nitrate,  and  pure  oxide 
of  cerium  at  U31  dols.;  the  salicylate,  at  2- 18  dols.  ;  and 
the  oxalate,  at  11  cents  per  pound,  respectively. 

Lanthanum  costs,  as  pure  metal,  6*80  dols.  for  20  grains  ; 
the  chloride,  2-  70  dols.  per  ounce;  the  anhydrous  oxide, 
3-40  dols.  ;  and  the  sulphate,  nitrate,  and  hydrated  oxide  of 
lanthanum,  2-70  dols.  per  ounce,  respectively.  These 
values  are  here  given  to  show  that  both  metals  and  most  of 
their  compounds  are  so  expensive  that  their  use  must  be 
relatively  limited. 

The  most  recent  and  important  application  of  monazite, 
which  has  greatly  stimulated  the  demand  for  it,  is  its  use  as 
an  impregnating  material  for  the  hood,  or  mantle,  of  the 
incandescent  ga-burner  invented  by  Dr.  Auer,  of  Vienna. 

Thus  far  Germany  has  obtained  its  supply  of  monazite 
from  Norway  and  Brazil,  the  value  of  the  imported  mineral 
being  governed  by  the  percentage  of  available  monazite 
contained,  which    varies  from  1|   to  6  per  cent.     If  the 
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mineral  from  the  United  States  is  equal  or  superior  to  this 
there  would  seem  to  be  a  good  opportunity  for  its  intro- 
duction for  this  purpose. 

Tne  Incandescent  Gas-Light  Company,  No.  5  Molken- 
markt,  Berlin,  uses  monazite  in  considerable  quantity,  but 
has  thus  far  obtained  its  supply  from  Norway  and  Brazil. — 
United  States  Consular  Reports. 

Russian  Petboleum. 

Recent  advices  state  that  the  petroleum  fields  of  the  Amoor 
and  the  district  around  Lake  Baikal,  in  Central  Asia,  arc 
extremely  rich.  The  expectation  is  that  the  oil  from  these 
fields  will  be  exported  to  China,  Japan,  &c,  via  Vladivostock, 
and  that  they  will  cut  out  the  American  oil  in  those 
markets.  It  is  expected  that  the  Baikal  oil  will  be  cheaper 
and  more  plentiful  even  than  that  from  the  Baku  district. — 
Ironmonger . 


Exportation  of  Iron'  Ore  from  Lulea. 

In  a  despatch  to  the  Foreign  Office,  dated  May  13  last, 
Mr.  M.  S.  Constable,  Her  Majesty's  Consul  at  Stockholm, 
reports  that  during  the  year  1894,  518,614  tons  of  iron  ore 
were  exported  from  the  port  of  Lulea,  as  compared  with 
259,826  tons  and  138,381  tons  for  the  years  1893  and 
1892.  Last  year  the  ore  was  distributed  in  the  following 
proportions  :  — 

Tons. 

To  furnaces  in  Sweden 939 

To  England 77,374 

To  France 2.14S 

To  Finland 85 

To  Germany 438,068 

It  will  thus  be  seen  that  Germany  absorbs  by  far  the 
largest  proportion  of  the  entire  quantity  exported. 

The  chief  reason  for  this  is  that  the  Thomas  method  for 
treating  iron  ores  is  more  largely  applied  in  Germany  than 
elsewhere,  and  that  therefore  the  Germans  are  able  to 
utilise  the  very  cheap  Gellivara  ores  notwithstanding  the 
somewhat  large  quantity  of  phosphorus  they  contain. 

The  Gellivara  ores  are  at  present  sorted  into  six  qualities 
according  to  the  percentage  of  phosphorus  which  they 
hold. 

Quality  "A"  contains  a  maximum  of  0  03  p  t  cent,  phosphorus. 

"  R  "  o*  1 

«  °  „  „  u   L  ,»  „ 

"  P  "  t\'P. 

w  ~  »  „  v  °  ,,  „ 

"11"  0*« 

„  ■*■'  ,,  »»  u   o  „  „ 

"  F  "  1*9 

,,  kt  ,,  ,,  i.   it  ,,  ,, 

„        "S.A."  „  „  0*05 

None  of  the  ores  contain  much  sulphur,  the  average  being 
about  0*06  per  cent. 

The  ore  that  ha--  been  up  to  the  piesent  time  shipped  (o 
England  has  been  almost  exclusively  that  containing  the 
minimum  of  phosphorus,  viz..  Class  "A." — Board  of  Trade 
Journal. 

Australian  Cobalt  and  Othbb  Mtnebj 

In  New  South  Wales  deposits  of  cobalt  have  been  found 
at  Bangouia,  Carcoar,  and  Port   Macquarie,  but  the  market 

for  the  metal  being  limited,  no  attempt  has  yet  been  made 
to  produce  it  on  a  large  scale.  Telluiium  has  been 
discovered  at  Bingara  and  in  other  parts  of  the-  noil  hern 
districts,  though  up  to  the  present!  only  in  such  minate 
would  not.  repay  the  cost  of  production.  It 
been  found  also,  in  association  with  bismuth,  at 
Captain's  Flat     At  Berridale,  in  the  Snowy  River  district, 

a  lode  has  been  teste. |  for '.vol f ram,  a  compound  of  tnngstate 
of  iron  and  manganese,  which  ha-  been  found  alio  in  tie- 
New  England  district.  Zinc  i-  found  in  the  colony,  usually 
in    8  *n  with    silver,  leal,  and    copper,  but   it    has    not 

a   profitably  produced.      Deposits   «f   van., us   pigmi 

have  been    'I  |     near  kludge*  and  DubDO,  and    in    the 

Orai  fair  -quantity  of  tie    raw  material, 

listing  principally  of  purple  oxide  and  yellotr  ochre,  has 

been  produced,     Chromite  is  found  in  the  northern  portion 

of  the  colony,  in  the  Clarence  and    Tamwortli    district-,  and 


also  near  Young.  It  is  usually  associated  with  serpentine, 
but  so  far  very  little  has  been  accomplished  in  the  direction 
of  developing  these  valuable  deposits.  Graphite  of  moderate 
quality  has  been  discovered  at  Underdiffe,  in  the  New 
England  district,  from  a  lode  6  ft.  wide. —  Engineering  and 
Mining  Journal. 

Mineral  Production  of  Canada,  1894. 

The  mineral  production  of  Canada  during  1894,  as  noted 
in  our  issue  of  April  4th,  shows  an  increase  in  value  of 
§1,650,000  over  that  of  1893.  The  following  table  gives 
the  full  mineral  production  and  values  during  1894,  from  a 
preliminary  statistical  table  prepared  by  Mr.  Elfric  Drew 
Ingall  for  the  Geological  Survey  of  Canada.  The  figures 
are  in  metric  tons  of  2,204-6  lb.,  except  where  otherwise 
stated.     The  figures  for  1893  are  given  for  comparison  :  — 

Mineral  Production  of  Canada. 


18!)3. 


1894. 


Quantity.     Value.     Quantity. 


Value. 


Metallic  : 
Copper  (a) 

Gold,  kilos,  {b)  ... 

Iron  ore  (c) 

Iron  ore,  chromic . 

Lead  (</) 

Nickel,  kilos,  (e)  . . 

Platinum 

Silver,  kilos.  (/)  . . 


Total 

Non-Metallic  : 
Arsenic 

Asbestos 

Coal 

Coke  Ui) 

Fireclay 

Feldspar 

Grindstones 

Gypsum,  exports 

Limestone,  flux 

Lithographic  -tone... . 

Manganese  ore , 

'Mica  (h) 

Mineral  water,  gallons  , 

'Moulding  sand 

Natural  l'.is  (i)   


3,679 

1,092 

113,128 

968 
1.806,669 

13,000 


5,743 

3,481,383 

55,409 

400 

522 

4,173 

195,668 

25,217 

193 

725,096 

4,291 


Dols. 
875,804 
976,603 
298,018 

78,996 

2,071,151 

1,800 

321,4-23 


3,847 
1,648 
99,782 
2,009 
2,628 
2,225.975 

20,202 


4,623,S55 


310,156 

8,423,759 

101,700 

700 

4,525 

:(s.:s7!i 

196,150 

27,519 

14,578 
69,622 

108,347 
9,460 

376,233 


61 

6,935 

3,495,599 

52,401 

219 

3, 1  is 

203,300 

31,848 

163 

67 

511,460 

2,799 


Dols. 

805,760 

954,451 

226,611 

36,946 

158,262 

2,061,120 

1,000 

409,239 


4,653,389 

420 

420,825 

8,417,320 

147,861 

515 

32,717 

202,031 

3 1,347 

30,000 

4,180 

50,000 

95,(110 

6,148 

313,754 


i  [mated. 
„.  Copper  contents  oi  ore,  matte,  &c,  lOJc.  per  lb.  in  1893, and  9Jo. 
per  lb.  m  L894. 
/;.  Nova  s.,ii:i  an  i  Ontario  gold  al  $19*50,  Quebec  al  sis.  and 
ii  Columbia  and  Yukon  at  $17  per  oz. 

..  or  tins  (|u:nitity,  m  L893,  L12.539  trie  tons  were  converted 

int.,  pig  iron, producing  50,754 motrio  tons,  val Lai  $790,283, and 

1891,98,766  tons  were  converted  into  pig  iron,  producing  15,275 
inn,,  value  l  mi  i  in- 1  K1  147. 

,/.  Leadc ml  lot  ore,  4o.,  In  1893  al  3r«o.,  in  1891  at  Sic  per  lb. 

e.  Nickel  contents  of  ore,  matte,  &c,  in  L893a1  52c,  iu  L89lal  12a 

/.  silver  content  i  of  ore,  Ac.,  In  189*1  al  769c,  in  L894at63c.peroz. 

Mi  he  product  ion  "i  No*,  a  Scotia. 
/..  Exports, plua  quantity  lold  toCanadian  electrical  an  1  siovu 
manufacl  urers. 

i.  Groia  returns  I'rom  sale  of  k  <n. 
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Mineral  Production  of  Canada  -rout. 




Petri  bbls 

Phosphate 

Precious  Btom  a 

Pyrites 

Quartz 

Salt 



Whiting,  bbls 

Si  in  i  i  ri:  LI  M  \  i  bbxaxs: 
Bricks,  i  bousands 

'Building  stone,  cub. yds. 

Cement,  bbls 

Flagstone,  sq.  ft 

Granite 

*Lime,  bushels 

Marble 

Pottery 

Roofing  C  -lii-nt 

Sand  and  gravels,  exports 

Sewer  pipe 

Slate 

Terra  cotta  (c) 

Tiles  (thousands)   

Total  non-metallic 

Total  metallic 

Estimated  value  of  other 
products. 


1898. 


1894. 


Quant  tj      Van* .    Quantity.     Value. 


Total 


971 

798,400 
7  l  -7 

53.108 

56,539 
640 


219,747 

158,597 

40,500 

20,431 

6,750,000 

585 

803 
298,569 

6,452 

19,000 


1  >..k. 
17,710 

70,942 

1,500 

175,626 

I 

194,015 
1,920 


1,800,000 

609,827 

194,015 

3,487 

94,393 

900,000 

5,100 

213,186 

5,141 

121,795 

350,000 

90,825 

55,704 

200,000 


1,048 
829,104 

86,766 

•  • 

51,890 
831 
500 


152,700 

14,901 


513 

•294,523 


15,786,909 
4,623,855 

1,111,742 


21,522,506 


11,120 

13,940 

121,581 

170,687 

1,640 

750 

I.soil.OMI 

1,100,000 

140,669 

5,298 

109,936 

900,000 

113,874 
1,978 

86,940 

250,325 

75,550 

65,600 

200,000 


15,821,868 

4,653,389 

294,744 


20,709,991 


*  Estimated. 

a.  Calculated  from  inspection  returns,  at  loo  galls,  crude  to  38 
refined  oil,  and  computed  in  1893  af  $1*04},  and  in  1894  at  $1*001 
per  bbl.  of  35  imp.  galls.    The  barrel  of  refined  oil  is  assumed  to 

contain  t'J  imp.  trails. 

h.  Railway  shipments  at  average  price  of  $6  per  ton. 

c.  In  1893  includes  porous  fireproof  terra  cotta;  in  1894  porous 
fireproof  terra  cotta  and  other  structural  and  ornamental  forms. 

The  value  of  the  products  since  1886  has  been  as  follows  : 
1892,  Si  9,500,000;  1891,  S20,500,000  ;  1890,  $18,000,000; 
1889,  Sll,.,ini,000;  1888,813,500,000;  1887,  812,250,000; 
1886,  $12,000,000.— Ibid. 


Metalliferous  Mining  in  New  Zealand. 

Although  it  has  been  ascertained  that  New  Zealand  is 
rich  in  many  of  the  useful  metals,  raining  operations  in  that 
colony  have  been  confined  principally  to  gold  and  silver. 
In  explanation  of  tl  is,  the  New  Zealand  Minister  of  Mines 
sayfi  it  is  owing,  "  in  a  great  measure,  to  the  difficulties 
there  are  to  contend  with,  not  only  in  getting  machinery 
and  appliances  on  the  ground,  but  also  in  getting  men  with 
sufficient  capital  to  open  out  and  work  the  mines.  The 
attention  of  those  persons  who  put  their  money  into  mining 
is  generally  directed  to  gold  only." 

The  country  in  which  the  metalliferous  ores  are  found  is 
of  an  extremely  rough  and  broken  character,  difficult  of 


and  at   a  considerable   distance   from  the   nearest 
settlements,  thereby  largely  increasing  the  cost  of  working. 

Antimony. — The  only  ores  at  presenl  worked  are  antimony 
and  manganese.  The  former  is  obtained  principally  from 
Endeavour  Inlet,  Queen  Charlotte  Sound,  but  until  recently 
the  heavy  expense  of  producing  crude  antimony  led  to 
considerable  losses  on  the  part  of  the  miners,  resulting  in 

failure  after  failure-,  until  a  process  was  invented  with  a 
view  to  lessening  the  cost  of  prodni  tion.  This  process  has 
been  in  use  some  few  months,  should  it  prove  permanently 
successful,  it  will,  we  are  officially  told,  "overcome  one  of 
the  greatest  difficulties  in  the  way  of  the  production  of 
antimony  from  its  ore  that  has  been  experienced  in  all  the 
eonntries  of  the  world  where  this  metal  is  obtained."  The 
details  of  the  process  have  not  been  fully  described,  but  one 
of  its  features  is  the  vastly  diminished  quantity  of  fuel 
used.  It  is  said  that  the  introduction  of  the  process  lias 
enabled  New  Zealand  antimony  to  be  placed  on  the  British 
market,  with  a  fair  margin  of  profit,  even  at  the  low  prices 
lately  ruling. 

Manganese. — These  deposits  are  mostly  at  too  great  a 
distance  from  the  nearest  port  of  shipment  to  admit  of 
being  worked  at  a  profit,  although  the  mineral  is  abundant 
in  many  places.  Where  the  mines  are  near  the  coast, 
where  vessels  can  be  loaded,  they  are  successfully 
worked. 

( Hnnabar. — Traces  of  cinnabar,  in  the  shajie  of  small 
rounded  pellets,  have  been  found  in  various  localities,  but, 
so  far,  no  lodes  have  been  discovered,  although  prospecting 
operations  have  been  carried  on  for  some  time.  The 
pellets  are  found  among  the  gravel  wash-dirt  of  a  small 
creek  About  75  lbs.  of  cinnabar  have  been  obtained  by 
washing  the  drift,  and  it  is  anticipated  that  sooner  or 
later  the  mineral  will  be  traced  into  the  solid  country. 

Scheelite  in  considerable  quantities  is  found  is  some  parts 
of  the  Middle  Island — New  Zealand  comprises  three  large 
islands  —  but  at  present  no  efforts  have  been  made  to  secure 
any  quantity  for  shipment,  although  it  could  be  placed  on 
the  British  market  at  a  fair  profit. 

Coal  of  good  quality  is  plentiful,  but  the  annual  output 
is  limited,  amounting  to  only  691,548  tons  in  1893.  In 
the  official  returns  153  mines  are  mentioned,  but  most  of 
these  are  simply  small  pits  or  open  cuttings.  The  local 
consumption  is  limited  to  lignite  or  brown  coal.  The 
bituminous  coal,  which  is  found  only  in  the  Middle  Island, 
is  raised  principally  for  use  by  ocean-going  steamers. 
The  possibilities  of  an  export  trade  in  New  Zealand  coal 
are  at  present  somewhat  remote  in  1893  the  colony 
imported  113,122  tons  from  New  South  Wales,  2,939  tons 
from  Queensland,  and  1,385  tons  from  Victoria.  A  portion 
of  this  was  re-exported,  and  nearly  half  used  for  the  supply 
of  steam  vessels.  The  utter  impossibility  of  placing  the 
coal  at  a  sufficiently  low  price  at  present  in  foreign  markets 
prevents  any  rapid  development  of  the  coal-mining  industry. 
China  and  Japan  can  each  place  coal  in  the  Eastern 
markets  on  more  favourable  terms  than  can  New  Zealand. 
The  average  wages  of  the  coal  miners  has  been  estimated 
at  119^.  7s.  Id.  per  head  per  annum. 

Platinum,  in  its  metallic  state,  has  been  found  among  the 
gravel  drifts,  but  not,  so  far,  in  situ. 

Tin  is  plentiful,  both  in  the  alluvial  drifts  and  in  lodes, 
taking  in  both  the  form  of  blackish-brown  pellets,  those 
from  the  lodes  containing  a  large  percentage  of  wolgram. 

Copper  has  been  met  with  in  several  localities,  but  no 
effort  has  been  made  to  utilise  the  deposits,  some  of  which 
are  of  a  rich  character.  The  principal  lead  ores  are  galena 
and  ccrusite.  They  are  generally  found  in  combination  with 
gold,  silver,  zinc,  copper,  antimony,  &c.  Zinc  and  nickel 
ore  have  also  been  found. 

Chrome  Ore  in  large  quantities  was  formerly  shipped  to 
Europe.  It  occurs  in  the  form  of  chromite  or  oxide  of 
chrome.  The  lodes  are  in  a  magnesium  rock  formation, 
dunite,  closely  resembling  serpentine.  The  ore  has  a  sub- 
metallic  lustre,  and  is  of  brownish-black  colour,  and  some- 
times slightly  magnetic.  Although  the  lodes  were  discovered 
several  years  ago,  they  have  not  been  worked  for  a  con- 
siderable period. — Ibid. 
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Mineral  Production  of  the  United  States,  ih;»:{  and  1894, 

Compiled  for  The  Mineral  Industry,  Vol.  HI. 

By  Richard  I'.  Rothwell,  editor  of  The  Engineering  and  Mining  Journal. 


So. 


Products. 


Customary 
Measures. 


189.'i. 


Quantity. 


Customary  '      Metric 
Measures.  Tons. 


Value  :ii 
Place  of 

Production 


1894. 


Quantity, 


Customary 

Measures. 


Metric 

Tons. 


Value  at 
Place  of 

Production. 


1 
2 
3 
I 
5 
0 

; 

- 

9 

10  j 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 

a 

22 
23 

L\ 
■•: 

27 

to 

31 

M 
91 


Non-Metallic. 

Abrasives — 
Corundum  and  emery 


Short  Tons 


Garnet 

Grindstones 

Millstones 

Tripoli  and  infusorial  earth 

"Whetstones 

Alum 

Antimony  ore 

Asbestos  and  Tale — 
Asbestos 

Fibrous  talc 

Talc  and  soapstone 

Asphalt 

Bituminous  rock 

Barytes 

Bauxite 

Borax 

Bromine 

Cement,  natural  hydraulic  . . . 

Cement,  Portland 

Clay,  refractory 

Clay,  kaolin 

Coal,  anthracite 

Coal,  bituminous 

Coke 

Cobalt  oxide 

Copperas 

Copper  sulphate 

Chrome  ore 

Feldspar 

rspar  

Graphite 

Graphite,  amoi  phone 





Hagni   it<  

JTimjcnnwn  ore 

Mich,  Kronri'l 

\iica.  sheet 

Monazite 


Locfr  Tons 

Pounds 

»> 

Bbls.,  800  lbs. 

Short  Tons 


Pounds 

Short  Tons 

Pounds 

Long  Tons 

n 

Short  Tons 

Poind 
8hOTt  Tons 

n 

Bbls.,  200  lbs. 

Short  Tons 

Long  'ions 

Pont 


1,747 

1,585 

1,520 

1,379 

45,340 

41,133 

155 

141 

1,351 

1,226 

1,903 

1,726 

96,000 

87,093 

850 

771 

al28,826,304     116,869,397     123,899,415    «117,950,348 


120 

36,500 

20,100 

3,490 

31,401 

26,632 

19,041 

9,109,000 

348,399 

7,445,950 

673,989 

8.214,989 

30,1  S3 

¥7,855,887 


109 

33,113 

18,235 

3,166 

28,489 

21,161 

10,896 

4,173 

158 

913,677 

91.715 

2,916,59] 

27,882 

42^60,116 


Dols. 
140,589 

55,800 

345,920 

2,359 

25,625 

89,550 

2,880,000 

41,000 

6,000 

337,625 

366,825 

68,682 

114,752 

133,160 

55,205 

689,925 

87,100 

5,010,958 

1,052,173 

4,822,483 

205,667 

74,605.ss5 


1,220 

1,000 

37,400 

297 

1,802 

1,735 

72,000 

165 

250 
39,600 

21,011 

4,198 

34,199 

23,758 

10,732 

13,140,589 

379,444 

7,895,259 

738,196 

8,875,788 

24,552 

52,010,433 


8,939,961 

3,894 

17,862 

54/100,000 

1,629 

17.000 

9,700 
1,691 

,60,000,000 
1,14.3 

9,150 

079,000 

8,500 
180,000 


8,104,202 

2 

lo.-ol 

24,492 

1,646 

17,274 

400 

1,534 

299,682 

6,448,164 

1,037 
9,897 

8 

CO 


I 


14,706,544 
5, 152 

131,520 

l,822,.-,oo 

k;,( 

85,000 
68,070 
89,781 

927,615 
0,000 
B.000 

00.000 

29,822 
6,478 
7,000 


8,495,295 

6,550 

14,897 

c60.000.000 

2,658 

23,280 

9,000 

770,840 

165 

287,517 

,.-,o,7.-onMO 

1,370 

11,735 

B29.5O0 
9,900 

750.000 


1,106 

907 

33,922 

269 

1,634 

1,574 

65,304 

150 

227 

35,917 

19,087 

4,080 

25,018 

21,548 

10,908 

5,962 

172 

1,074,179 

100,352 

3,061,794 

22,246 

47,183.3  15 

L06,953,8U 

7,706,846 

3 

Hi..",  11 

27,215 

2,697 

23,655 

8,105 

349 

150 

279,437 

5,104,855 

1 ,2  13 

1 1 ,924 

377 

4 

8  to 


Dols. 
109,500 

35,000 

335,800 

1, 1 17 

36,687 

84,450 

2,160,000 

9,075 

3,750 

396,000 

401.S92 

75,654 

143,120 

95,032 

42,928 

919,841 

98,655 

4,397,407 

1,080,644 

4,050,885 

186,169 

80,879,101 

103,842,107 

12,054,553 

■      8,843 

104,100 

2,016,000 

86,126 

116,100 

64,000 

34,089 

1,252 

849,925 

28,375,000 

4,864 

74,890 

35,957 
11,103 
15,000 


[a]  Including  brown  coal,  lignite,  and  anthracite,  mined  elsewhere  than  in  iv lylvania. 


(,)  Estimated. 
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No. 


Products! 


10 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

68 

54 

55 

56 

57 

58 

59 

60 


>-,,s  \i  i  i  m.i  [<    -continued. 
Natural  gas 

-.  mini  i-.il 

Paints,  vermilion 

Paint-,  white  lead 

Paints,  zinc  oxide 

Petroleum  (crude) 

Phosphate  rock 

Maris 

Precious  stones 

Pyrites 

Salt,  evaporated 

Salt,  rock 

Silica,  sand  and  quartz 

Slate,  roofing 

Slate,  oilier  manufactures 

Soda,  natural 

Soda,  natural  sulphate 

Stone,  limestone  (llux) 

Stone,  marble 

Stone,  onyx 

Other  building  stones 


Total  non-metals. 


61 
62 

63 
01 
65 
CO 
67 
68 
69 
70 


M  ICTALS. 

Aluminium 

Antimony 

Copper  

Gold 

Iron,  pig 

Lead,  value  at  New  York 

Nickel,  fine 

Quicksilver 

Silver,  commercial  value . 
Zinc,  spelter 


Total  metals. 


Estimated  products  unspecified . 


Grand  total. 


Customary 

Measures. 


1893. 


Quantity. 


Customary 

Measures. 


Short  Tons 


Bbls.,  42  galls. 
Long  Tons 


Long  Tons 

Bbls.,  280  lbs. 

,, 

Long  Tons 

Squares 

Square  feet 

Short  tons 

t» 
Long  tons 
Cubic  feet 


Metric 

Tons. 


1894 


Quantity. 


Value  at 

Place  of 

Production    Customary       Metric 
intuition.   Measures.        Tom. 


Value  at 
Place  of 

I 'roil  net  ion. 


44,709 

37 

88,500 

25,000 

50,349,228 

981,310 

200,000 

95,000 
9,703,419 
1,935,642 

300,000 

803,887 

4,138,920 

2,500 

90 

3,750,000 

5,639,681 

2,175 


Pounds 
Short  tons 

Pounds 

Troy  ounces 

Long  tons 

Short  tons 

Pounds 

Flasks,  76$  lbs. 

Troy  ounces 

Short  tons 


a312,000 

350 

327,255,788 

1,739,323 

7,043,3S1 

166,678 

25,893 

30,164 

00,500,000 

76,255 


40,559 

34 

80,256 

22,679 

0,978,403 

9H7.110 

203,814 

95,520 

1,232,392 

245,838 

304,814 

'237,014 

2,268 

82 

3,810,375 

429,399 

106 


Dols. 

14,000,i)n0 

726,160 

40, 

9,409,500 

1,875,000 

32,223,505 

8,484,690 

540,000 

200,000 

285,000 

1,915,583 

678,004 

330,824 

2,956,895 

475,681 

12,500 

450 

2,250,000 

2,087,758 

28,750 

e.38,000,000 


377,176,784 


142 

318 

118,441 

•75,764 

7,150,782 
152,080 
*ll,745 

1,040 
♦1,881,550 

09,178 


202,800 

63,000 

35,179,997 

35,955,000 

93,888,309 

12,434,178 

12,429 

1,108,527 

47,311,000 

6,214,782 


38,801 

41 

87,242 

22,814 

ts,.-.27,336 

952,155 

225,000 

107,462 

9,161,053 

2,341,922 

315,531 

693,944 

5,099,791 


3,544,393 

5,081,766 

1,450 


3-1,201 

37 

78,155 

22,172 

6,725,490 

967,485 

228,622 

109,192 

1,103,508 

297,488 

320,010 
204,656 


3,002,290 
433,093 


Dols. 
11,000,000 

662,268 
10,600 

\tt.-.,171 

1,711,275 
10,702,902 

2,850,405 
607,500 
250,000 
466,400 

4,00s,273 
788,081 
317,951 

2,. "5 1,259 
499,578 


2,120,030 
2,177,280 
110  29,000 

'  e.30,900,0C0 


353,670,787 


817,600 

220 

353,504,314 

1,923,019 

0,057,388 

160,867 

30,440 
49,846375 

74,000 


371 

205 

110,483 

*72,732 

0,764,572 

145,906 

•  • 

1,056 

*  1,550,238 

67,135 


232,370,022 
6,000,000 


0.15,^16,806 


490,500 
39,200 
33,510,489 
39,761,205 
71,966,304 
10,585.048 

1,095,840 

31,403,531 
5,209,882 


194,092,119 
5,500,000 


553,372,902 


(a)  Including  brown  coal,  lignite,  and  anthracite,  mined  elsewhere  than  in  Pennsylvania. 


(<)  Estimated. 


Kilograms. 
—Ibid. 
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Progress  in  the  Starch  Industry. 
Hanow.     Chem.  Zeit.  1895, 19,  708—709. 

Owing  to  the  plentiful  potato  crop  in  1693  the  price  of 
starch  fell  to  the  lowest  recorded  point,  and  only  recovered 
in  the  summer  of  last  year,  when  the  probable  deficiency  of 
potatoes  in  Germany  and  maize  in  America  became  known. 
The  exports  of  starch  and  starch  products  from  the  former 
country  during  1894  amounted  to  50,130  metric  tons,  an 
increase  of  8,000  metric  tons  over  the  previous  year,  four- 
fifths  of  the  difference  going  to  the  credit  of  potato  meal 
and  starch,  and  only  the  remaining  fifth  due  to  an  increase 
in  starch  sugar  and  syrup.  As  the  German  industry  is  not 
in  a  very  flourishing  condition,  the  fact  that  no  important 
or  costly  alterations  or  novelties  were  introduced  in  the 
past  year  needs  no  explanation. 

Gaudet  (,La  Feculerie,  1894,  No.  1,  7)  introduced  an 
apparatus  for  the  continuous  exhaustion  of  starch.  It 
consists  of  a  series  of  movable  sieves,  arranged  in  steps,  and 
separated  by  channels  wherein  the  pulp  is  stirred  up,  the 
washing  water  increasing  in  richness  of  starch  at  every 
stage. 

It  is  reported  that  in  France  the  scum  starch  in  the 
settling  pan  is  washed  with  water  at  30° — 40'  C.,  with  the 
idea  of  dissolving  the  substances  enveloping  the  starch 
grain. 

Several  plans  have  been  proposed  for  the  utilisation  of 
the  potato  pulp  as  fodder.  One  is  to  place  the  pulp  in  a 
pit  and  allow  the  liquid  portion  to  drain  off.  Most 
of  the  micro-organisms  are  said  to  be  removed  in  this 
manner,  leaving  innocuous  fodder.  In  Colcord's  box-silos, 
perforated  metal  pipes  at  the  bottom  of  the  box  communicate 
with  others  outside  for  the  admission  of  air  and  removal  of 
drainings.  At  the  works  of  Biittner  and  Meyer,  of  Kiistrin, 
the  pulp  is  treated  with  milk  of  lime,  pressed,  and  mixed 
with  molasses  in  the  proportion  of  1  to  4,  producing  a 
useful  fodder,  which  may  either  be  used  as  it  is  or  dried  in 
a  kind  of  oven  by  means  of  hot  gases  aided  by  strong 
draught.  The  finest  particles  drying  first  are  carried  off  in 
the  air  current  and  collected,  to  be  subsequently  re-mixed 
with  the  bulk  after  the  latter  is  dried  and  ground. — C.  S. 


The  Sugar  Industry  in  Austria-Hungary. 

According  to  the  Moniteur  Officiel  du  Commerce,  the 
first  manufactory  of  beetroot  sugar  was  established  in  1830 
at  Dobrowitz  in  Bohemia.  In  1863-64  the  Empire  possessed 
136  manufactories,  producing  1,040,000  quintals  of  sugar 
extracted  from  8,10:5,000  quintals  of  beetroots.  In  1673-74 
the  number  was  -"<"  e-tablishments,  which  turned  out 
2,420,000  quintals  of  sugar  from  13,750,000  quintals  of 
beetroots.  Since  then  the  number  of  manufactories  has 
diminished,  but  the  production  continues  to  increase.  In 
then:  were  280  establishments;  41,845,000 
quintals  of  beetroots  in  use,  giving  4,700,000  quintals  of 
■-ugar.  In  1867  the  number  of  manufactories  sank  to  203; 
since  then  there  has  been  a  reaction,  and  in  1893-94,236 
manufactories  bare  produced  8,300,000  quintals  of  sugar 
from  65,000,000  quintals  of  beetroots.  In  the  s;,,nt:  year 
Germany  produced  13,800,000  quintals  of  sugar.  The 
value  of  tin-  export  gai   from   Austro-Hungary  was 

97,000,000  florins  in  1893-94  as  against  74,000,000  in 
189  I  l  83,000,000  in  I  891    92. 

To  this  forced  production,  stimulated  by  bounties,  must 
be  attributed  the  various  crises  through  which  the 
industry  I  d.     A  fresh   crisis  is  arising  from   the 

same  cause.     Bj  inci  asiog  the  bounties  to  sugar  manufac- 

been   much  inert  :•  i  d,  hut  the 
anno!  be  developed  in  the  lame  degree,  as 
the  do  heavy  in  proportion  to  the  value  of  the 

article.     A  tax,  which  at  one  time  represented  30  pei 

of  tin:  sale    price,   may  no*   be    Id   down  a-  70    per   cent  of 

nee.     lu  Belgium  the  consumption  duty  is    15  franc, 
rth  only  22  francs,     in  A.ustro-Hungai  ■. 
the  basis  of  tht  11  florins  per  100  kilogi    foi  be 

and  other  raw  sugars,  whatever  may  he  theii  degree  of 
finish.  In  Hungary  there  is,  in  addition  to  tie-  taj  on  the 
production,  >  con    imption  tax  of;  florins  per  quintal. 


The  law  of  the  20th  June  1888  grants,  by  way  of  export 
bounty,  for  every  100  kilogs. : — 

1  florin  50,  if  the  degree  of  polarisation  is  from  88  to  93 
per  cent. 

1  florin  60,  if  the  degree  of  polarisation  is  from  93  to  99lj 
per  cent. 

2  florins  30,  if  the  degree  of  polarisation  is  above  99$  per 
cent. 

But  the  total  amount  of  bounties  is  limited  ;  it  cannot 
exceed  5  millions  of  florins. —  Hoard  of  Trade  Journal. 

The  Sugar  Industry  in  Argentina. 

According  to  the  last  report  of  the  French  Minister  at 
Buenos  Ayres,  the  sugar  industry  of  Argentina  has 
developed  considerably  since  1855.  The  total  production 
has  risen  in  40  years  from  400,000  to  76,600,000  kilogs., 
as  seen  in  the  following  table  : — 


Years. 

Total  Amount 
produced. 

Of  which  the  Province 
of  Tucuman. 

1855 

Kilogs. 
400,000 

Five-sixths  of  the  whole. 

1857 

720,000 

Almost  the  whole. 

1872 

1,400,000 

>| 

1881 

9,000,000 

II 

1887 

2 1,000,000 

u 

1889 

49,321,600 

II 

1891 

46,300,155 

m.217,212  kilogs. 

1S92 

57,696,913 

(No  returns.) 

1893 

53,000,000 

48,000,000. 

1894 

76,000,000 

05,000,000. 

In  the  current  year  the  production,  unless  unforeseen 
accidents  should  occur  to  the  plantations,  can,  it  is  said, 
easily  reach  85,000,000  kilogs.,  from  the  4  2,500  hectares  of 
cane  in  actual  cultivation,  and  even  attain  a  much  higher 
figure,  since,  under  ordinary  circumstances  and  reckoning 
only  30  tons  to  the  hectare,  it  is  possible  to  obtain  from  7 
to  ~\  per  cent,  of  sugar,  which  would  represent  a  total  of 
'J."), 025, 000  kilogs.  The  province  of  Tucuman  is  the  great 
centre  of  the  sugar  industry.  In  1894,  this  province  alone 
contained  35,000  hectares  of  cane,  of  which  8,000  consisted 
of  plants  of  one  year's  growth,  and  27,000  of  plants  of  more 
than  one  year's  growth.  After  deducting  10  per  cent,  for 
new  plantations,  &c,  the  product  was  upwards  of  70, 000,C00 
kilogs.  of  sugar,  or  an  average  of  2,200  kilogs.  to  the 
hectare.  This  is  a  poor  result,  since  a  hectare',  with  an 
ordinary  yield  of  40  tons  anil  rendering  7  per  cent,  of 
saccharine,  should  yield  at  least  2,800  kilogs.  In  other 
districts,  and  in  the  provinces  of  Jujuy,  Chaco,  and  else- 
where, the  yield  in  a  good  year  is  15  tons  of  cane,  with  an 
average  8  percent,  of  saccharine,  representing  3,000  kilogs. 
of  su^rar.  When  Jujuy,  Chaco,  and  the  Other  provinces 
have  factories  like  those  already  established  at  Tucuman, 
and  the  cane  can  be  made  to  yield  84  to  9  per  cent,  of  sugar, 
one  hectare  will  produce  1,000  kilogs. — Ibid. 

Ci  i  rv- 1  'i  in  ii  a  from   Lb  wis. 

'I  here  is  now  a  prospect  that  the  supply  of  gutta-percha 
will  become  permanent.  The  old  Dative  method  of  cutting 
down  a  tree  to  get  the  gum,  and  thus  killing  the  goose  that 
laid  the  golden  eggs,  is  giving  place  to  that  of  plucking  the 

leave-    ami    extracting    the    •■iiiii  from  them.      This  plan  has 
been     put    in    practice    by     M.     Hourant,    at     Sarawak,  with 

siicci   -.    The  g from  the  loaves  is  not  only  purer,  but 

there     is    more    of  it.      An    adult     tree    of    25    to   80    years' 

rth   only    yields  one   catty  of  gum    when  i he   tree  is 

LCrificed,  whereas  two   pluckingS  of   the  leaf  yield  as  much 

without,  injuring  the  tree.      Moreover,  the  saplings  from 
the  roots  of  trees  already  eul  down  are  useful   in  yielding 
(  In  mil  a!  Trade  Journal. 
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Pumice  stone  is  being  nsed  in  New  Zealand  as  a 
substitute  for  charcoal  as  an  insulator.  There  are  large 
deposits  of  it,  and  a  particular  variety  has  been  discovered  at 
Itangiriri,  near  Auckland,  and  is  now  being  obtained,  and 
will  quite  revolutionise  the  old  system.  Large  and  expensive 
machinery  has  been  erected.  Rotary  furnaces  have  been 
built  to  render  the  pumice  absolutely  1 1-» -< ■  from  moisture,  and 
from  10  to  25  per  cent,  lighter  than  charcoal.  This  calcined 
pumice  is  now  being  extensively  used  by  meat  purveyors, 
brewers,  maltsters,  millers,  and  others.  They  find  it  is  far 
ligh  i  i .  free  from  organic  matter,  and  is  much  better 

in  everj  way  than  charcoal  as  an  insulator,  and  ahove  all  it 
cannot  fire.  The  New  Zealand  Government  lias  watched 
the  development  of  this  industry,  and  only  recently  they 
gave  instructions  for  the  prepared  pumice  to  he  subjected  to 
severe  tests  to  prove  its  qualities  as  an  insulator.  It 
fulfilled  all  and  more  than  was  required  of  it,  and  strong 
recommendations  were  made  by  tbe  inspector  in  its  favour. 
— Ibid. 

Tin:  German  East  African  Soda  Deposits. 

Apotbeker  Hermann  Peters,  of  Nuretnburg,  contributes  to 
the  Pharmaceutische  Zettung  an  interesting  article  on  the 
soda  deposits  of  German  East  Africa,  which  were  first 
explored  and  accurately  described  by  the  author's  brother, 
the  well-known  Dr.  Carl  Peters,  now  German  Imperial 
Commissary  in  F.ast  Africa.  Mr.  Peters  calls  attention  to 
the  statement  in  Pliny  (Book  XXXVI.,  Ch.  66)  that  the 
Phoenicians  obtained  the  saltpetre  which  they  used  in  their 
glas^  manufacture  from  the  land  of  Ophir.  The  identity  of 
the  classical  Ophir  with  Central  East  Africa  has  been  much 
discussed  of  late  years,  and  .Mr.  Peter's  statement  may  be 
regarded  as  so  much  additional  evidence  in  favuur  of  the 
contention  that  "Ophir"  actually  covered  some  portion  of 
tin-  East  African  Hinterland.  In  several  parts  of  German 
East  Africa  there  are  huge  deposits  of  natural  carbonate  of 
sodium,  the  product  of  which  is  an  important  trading  article 
in  those  parts,  especially  in  Masai-land.  The  commercial 
salt  i-  nearly  all  dug  out  at  the  western  side  of  Mount 
Kilima-Xjaro,  where  there  is  a  sodium  lake  about  12|  miles 
long  by  '-' ;.  miles  wide.  The  water  of  this  lake  is  soft,  of  a 
reddish-yellow  colour,  and  has  a  temperature  of  about 
50°  C.  The  shores  are  covered  with  a  salt-crust  and  abound 
in  hot  alkaline  springs.  According  to  Mr.  Peters,  the 
German  colonial  carbonate  of  sodium  is  quite  free  from 
sulphuric  acid  and  contains  only  traces  of  chlorine  and  iron. 
An  analysis  of  the  samples  by  Professor  Kiimmerer  gave  the 
following  result^  : — 


Actually 
present. 


X.i  ' ) 

41-30 
20-74 
37-03 

41-51 

H..0 

20-62 

37'89 

100-93 

100-02 

From  this  analysis  Professor  Kiimmerer  calculates  the 
formula  of  the  natural  salt  as — 

4Xa3H(CO:l\.,  XaX'03,  10H2O. 

At  present  the  deposits  are  exploited  by  the  natives  only, 
which  causes  the  brothers  Peters  to  sigh  for  the  realisation 
of  the  projected  railway  through  German  East  Africa  from 
the  coast  to  the  Victoria  Nyanza,  which  would  make  the 
deposits  available  for  the  German  glass  and  soap  industry. — 
Chemist  and  Druggist. 

Friedrichshall  Water. 

A  new  spring  has  been  opened  at  Friedrichshall.  The 
old  spring,  which  has  been  continuously  worked  for  upwards 
of  50  years,  and  was  referred  to  by  Baron  Liebig  as  "  a 
treasure  of  Nature,"  has  of  late  given  indications  that  the 


combination  of  .saline  deposits  which  gave  it  its  value 
was  becoming  exhausted.    Geologists  were  of  opinion  that 

this  was  simply  due  to  the  dissolving  action  of  the  water 
upon  that  portion  of  the  vein  of  deposits  which  fed  the 
spring,  and  that  the  same  vein  could  as  easily  be  struck  and 
worked  by  another  shaft.  Borings  were  according! v  made, 
and  a  new  spring  found,  with  the  satisfactory  result  that 
the  water  drawn  therefrom  proves  to  be  practically  identical 
with  that  originally  yielded  by  the  old  Friedrichshall  spring. 
An  analysis  of  the  water  from  the  new  spring,  by  Dr. 
li.  Fischer,  of  Breslau,  compared  with  one  made  by  Liebig 
in  1846,  shows  that  the  two  waters  are  practically  identical. 
We  give  the  two  averages  b  low  : — 


Sulphate  of  soda 


„        magnesia  . . 

„  lime 

potash 

Chloride  of  sodium 

„  magnesium. 
Bromide  of  magnesium. 
Carbonate  of  soda 

„  magnesia  . 

„  lime 

Carbonic  acid 

Silicic  acid 

Oxide  ofiron 

Alumina 


I'url>  j 

er,  1804. 

n  1,000. 

Liebig,  1848. 

5-9461 

U-0560 

.-,•:•<;•_>! 

5*  1603 

0*7408 

r3456 

0-17<>7 

0-l!'s2 

7-311:? 

7'9680 

••713.-; 

3- 9390 

o-o 

0-111') 

0'SIBS 

o-oooo 

0-0113 

0*6198 

0-2193 

0-0117 

ei338 

0-4020 

0-oaVJ 

Traces 

Tim 

!» 

n 

M 

Total . 


25'  i  ;tl3 


2r.-)-!»35 


The  medicinal  value  of  the  Friedrichshall  water  is  due  to 
the  combination  of  the  sulphates  and  chlorides  of  sodium 
and  magnesium. — Ibid. 

The  Valuation  of  Manures. 

The  Highland  and  Agricultural  Society  once  more  issues 
its  useful  scale  of  unit  values  for  the  determination  of  a 
fair  price  for  fertilisers.  The  classification  adopted  is  as 
follows  : — 

"  Fish  guano. — Finely  ground,  and  containing  not  more 
than  3  per  cent.  oil.  Frey-Bentos  guano. — (a.)  Meat 
meal,  free  from  horn,  yielding  over  11  per  cent,  nitrogen. 
(6.)  Mixed  scrap,  yielding  6  to  7  per  cent,  nitrogen  and 
30  to  40  per  cent,  phosphates.  Bone  meal. — (</.)  90  per 
cent,  passing  ^-in.  sieve.  (ft-)  Coarser.  Genuine  bone 
meal  contains  45  per  cent,  to  55  per  cent,  phosphates  and 
from  3£  per  cent,  to  4^  per  cent,  nitrogen.  The  better 
qualities  contain  little  or  no  fat.  Steamed  bone  flour. — 
Ground  to  flour,  and  containing  about  60  per  cent,  phos- 
phates and  about  2  per  cent,  nitrogen.  Dissolved  bones. — 
Must  be  pure — i.e.,  containing  nothing  but  natural  bones 
and  sulphuric  acid.  Mixtures. — To  be  valued  according  to 
the  unit  values  (as  given  below)  of  the  ingredients  of  w  Inch 
they  are  guaranteed  and  also  found  to  be  composed,  with 
an  addition  of  from  5  to  10  per  cent.,  according  to  the 
fineness  of  their  manufacture.  Thomas  slag  and  ground 
phosphates. — Fineness  of  grinding  is  of  paramount  impor- 
tance. The  coarsest  kind  used  should  be  so  finely  ground 
that  80  per  cent,  passes  through  a  sieve  of  10,000  holes  per 
square  inch. 

The  following  table  srives  the  unit  values  for  the  present 
season,  which  are  compulsory  on  all  local  analytical 
associations  receiving  grants  from  the  Highland  Society, 
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and  are  based  on  the  present  retail  prices  at  port.  When 
these  units  are  multiplied  by  the  percentages  in  the  analysis 
of  a  manure,  they  will  produce  a  value  representing  very 


nearly  the  cash  price  at  which  one  single  ton  may  be 
bought  in  fine  serviceable  condition.  Larger  purchases 
may  be  made  on  more  favourable  terms. 


Unit  Values  for  Season  1895. 


Guanos. 

Scrap  Manures. 

Bone  Manures. 

Items  to  be  Valued. 

Icaboe. 

Peruvian 
(Riddled). 

Fish 
Guano. 

Frey-Bentos 
Guano. 

Bone  Meal. 

Steamed 

Bone 

Flour. 

Dissolved 

or 

Vitriolated 

Bones. 

Super- 
phosphates. 

Classes. 

Genuine. 

Genuine. 

a. 

b. 

a. 

b. 

Phosphates,  dissolved  .... 
„          undissolved. . 

s.  d. 

2    3 
21    0 
17    3 

s.    d. 

2  3 
21    0 
17    3 

3  6 

s.    d. 

1    4 
13    6 

11    1 

s.   d. 

1    6 
15    6 
12    9 

" 

s.    d. 

1    4 
13    6 
11    1 

s.  d. 
" 

1    2 

11    0 
9    0 

s.   d. 

" 
1    0 

10    0 

8    3 

s.   d. 

1    4 

12    0 

9  10 

s.    d. 
3    0 

1    6 

14    0 

11    6 

s.   d. 
1  11 

Price  per  ton  March  1895 : 
To 

250    0 
270    0 

200    0 
280    0 

105    0 
140    0 

150    0 
190    0 

120    0 
140    0 

105    0 
110    0 

100    0 
105    0 

105    0 
110    0 

105    0 
120    0 

25  %=48*. 
36  %=69s. 

The  following  examples  show  the  method  of  applying 
the  above  units  : — 

Take  the  analysis  of  the  manure,  and  look  for  the 
following  substances : 

Phosphates  dissolved  (or  soluble  phosphate). 
Phosphates  undissolved  (or  insoluble  phosphate). 
Nitrogen. 
Potash. 

Xo  other  items  but  these  are  to  be  valued. 

Should  the  analysis  or  the  guarantee  not  be  expressed  in 
tbat  way,  the  chemist  or  the  seller  should  be  asked  to  state 
the  quantities  in  these  terms. 

Suppose  the  manure  is  bone  meal  :  — 
There  are  two  classes  of  bones,  according  to  their 
fineness.  An  ordinary  bone  meal  will  fall  under 
Class  (a),  and  it  will  contain  about  50  per  cent, 
phosphate  and  4|  per  cent  nitrogen.  The  units  for 
bones,  Class  (a),  are  1*.  2d.  for  insoluble  phosphate, 
and  1 1.?,  for  nitrogen.     Therefore  the  value  is — 

£  s.  d. 
Insoluble  phosphate,  50  times  1*.  id., 

equal  to 2  18    4 

Nitrogen,  4  times  11*.,  equal  to •!    l    0 

Say    5    2    0  per  ton. 

Suppose  the  manure  is  dissolved  or  vitriolated  bones  : — 
It  must  he  guaranteed  "  pure." 
The  units  in  the  schedule  are  3*.  for  soluble  phosphate, 

1.*.  6</.  for  insoluble  phosphate,  and  14s.  for  nitrogen. 
The    analysis    will    he    about     15     per    cent,    soluble 

phosphate,    20    per    cent,    insoluble    phosphate,  and 

2^  per  cent,  nitrogen.     In  that  case   the  value  would 

be- 

£    S.    r/. 

Soluble  phosphate,  US  times  3r.,  equal 

to 2    5    0 

Inble  phosphate, 20  times  Ig.Od., 
cqnslto lio   o 

KitrofSBB,  2|  times  it-*.,  equal  to iu   o 

Bay    :.  10    0  per  i<>u. 

Suppose  the  manure  is  a  ■aperpboflphate,  say  an  ordinary 
rpbosphate,  with  27  pet  'int.  soluble  phosphate  and 

3  per  cent,  insoluble  phosphate.      It  is  valued  thus  ;  — 

Soluble  phosphate,  ti  timet  Is,  Lid.,  equal  to,  s&j  .;/.  i  \$,  per  ton, 
bootable  phosphate  is  no!  rained  iu  a  superphosphate. 


The  units  have  reference  solely  to  the  commercial  values 
of  manures,  and  not  to  their  agricultural  values. 

Thus,  in  stating  soluble  phosphate  in  dissolved  bones  at 
3s.  per  unit,  and  that  in  superphosphate  at  Is.  ll<f.,  it  k 
meant  that  these  are  the  prices  per  unit  at  which  soluble 
phosphate  can  be  bought  in  these  two  manures  ;  but  it  does 
not  mean  that  the  soluble  phosphate  in  the  one  is  Is.  \d. 
per  unit  better  as  a  manure  than  that  in  the  other.  It  is 
probably  no  better. — Chemical  Trade  Journal. 

Possibilities  of  Establishing  Industries. 
B.  Lack.     Chem.  Zeit.1895, 19,  185—186. 

Italy. — This  country,  with  an  annual  consumption  of 
about  1 ,200  tons  of  ceresin,  has  no  factory  for  the  produc- 
tion of  this  article  since  the  closing  of  the  works  at 
Treviso  through  lack  of  capital.  The  import  duty  on  the 
manufactured  article  is  8  lire,  whereas  ozokerite,  paraffin 
scale,  and  decolorising  powder  only  pay  50  centesimi ;  and, 
as  labour  is  cheap,  the  conditions  for  the  development  of 
this  industry  are  favourable.  Mineral  oil  refineries  would 
pay  well,  provided — as  is  probable — a  reduction  in  the  high 
import  duty  on  crude  oil  could  be  obtained.  Attention  is 
also  directed  to  the  manufacture  of  margarine  in  the  large 
towns,  to  the  resin  and  rosin-oil  industries — raw  material 
being  cheap,  and  existing  production  inferior  in  quality  and 
quantity — and  caoutchouc. 

As  all  coal  has  to  be  imported,  the  employment  of  water- 
gas,  petroleum  residue,  &c.  as  fuel  would  yield  profitable 
results. 

In  France  there  is  only  one  establishment  near  Paris 
producing  ceresin,  and  this,  favoured  by  a  protective  duty 
of  30  francs,  does  a  profitable  trade. 

Austro-Hungary  possesses  but  one  aniline  colour  works. 
Hungary,  with  a  plentiful  coal  supply  and  a  beneficent 
administration  anxious  to  assist  industrial  development, 
offers  a  fine  field  for  new  industries.  Official  statistics  for 
1893  show  that  there  were  imported  :  stearin  products, 
nearly  \\  million  florins;  so;ips,  nearly  1  million  florins; 
medicinal  articles,  almost  as  much ;  lacquered  goods,  nearly 
800,000  florins  ;  aniline  colours,  699,500  florins ;  in  addition, 
to  matches  anil  combustibles,  perfumes,  Riilphuric  acid, 
carbolic  acid,  salts  of  copper,  glycerin,  ultramarine,  glue, 
starch,  and  blacking,  in  quantities  ranging  in  value  between 
half  a  million  and  160,000  lloiins.  For  want  of  manu- 
facturing facilities,  Hungary  exports  some  half  million 
florins'  worth  of  fats  which  might  be  profitably  utilised  in 
'IN'    making.     At  present   there  are   only  two 
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candle  hetoriei  In  the  country.  Lacquer  and  perfumery 
goods,  as  well  ii-  resin,  alto  merit  attention,  and  in  the 
matter  of  medicinal  articles  the  h<;irty  co-operation  of  the 
administration  could  be  relied  on. 

Bosnia  <"«/  Htrzgouina  arc  referred  to  as  promieing 
countries,  with  Governments  favourably  inclined  to  new 
iodustrii 

in  Roumania,  Servia,  and  Bulgaria,  stearin  works  are 
absent,  and  ceresin  is  obtained  from  abroad  in  spite  of  the 
high  duty  (200  franca  in  gold  per  100  kilos.).  The 
petroleum  refiners,  who  are  also  candle  makers,  are  allowed 
to  import  the  necessary  amount  of  stearin  free  of  duty,  and 
avail  themselves  of  the  privilege  to  the  extent  of  making 
candles  of  stearin  alone. 

Russia  is  favourably  mentioned  in  regard  to  facilities  for 
industrial  development,  and  the  refining  of  glycerin  is  cited 
Bl  a  profitable  pursuit,  there  being  only  one  establishment 
in  the  country,  and  a  differential  duty  of  four  roubles  per 
pood  in  favour  of  the  crude  article.  Hydrochloric  and 
sulphuric  acids  would  be  worth  making,  since  English 
II.S()4of  G5.J,  Be.  pays  8, \  roubles  per  100  kilos.,  whereas 
sulphur  is  only  liable  to  a  small  impost.  In  addition  to  the 
foregoing  the  demand  for  colours,  medicinal  articles,  and 
refined  sugar  is  said  to  be  unlimited,  and  to  afford  ample 
scope  for  the  establishment  of  manufactories. — C.  S. 

German  Wink  and  its  Adulterations. 

Zeits.fur  Anal.  Chern.  33,  G29— 713. 

At  meetings  held  in   1894  of  the  German   Commission  for 
the  preparation  of  wine  statistics,  it  was  decided  that:  — 

(1.)  White  wine  which  contains  less  than  four  parts  per 
1,000  of  total  acid,  including  at  the  most  Otiper  1,000  of 
volatile  acid,  and  also  less  than  3-25  per  1,000  of  fixed  acid, 
should  contain  not  less  than  1*7  grms.  per  100  c.c.  of 
extract,  otherwise  it  is  to  be  regarded  as  diluted. 

(2.)  The  standard  extract  for  red  wines  should  be  1*6 
grins,  per  100  c.c,  not  1'5  grms.,  while  the  residue  after 
deducting  the  total  acid  should  be  1*1  grms.  instead  of  1  -0. 

It  was  also  decided  that  the  addition  of  glycerin  is 
indicated  if,  with  more  than  |  grm.  of  glycerin  per  100  c.c. 
of  wine,  (1)  the  residual  extract,  after  deducting  the  non- 
volatile acid,  consists  of  more  than  -|  glycerin,  or  (2)  if  with 
a  proportion  of  glycerin  to  alcohol  of  more  than  1: 100  the 
total  extract  is  less  than  1-8  grms.  per  100  c.c,  or  the 
residue  after  subtracting  the  glycerin  amounts  to  less  than 
1  grm.  per  100  c.c. 

It  was  decided  that  the  following  modification  of  the 
method  of  estimating  glycerin,  which  had  been  suggested  by 
Kulisch,  should  be  recommended : — The  residue  after 
evaporation  on  a  water-bath  is  treated  with  15  c.c.  alcohol 
and  then  22. ,  c.c.  cf  ether  added  in  three  separate  portions. 
For  the  final  washing  2  c.c.  of  alcohol  and  3  c.c.  of  ether 
are  employed. 

It  was  recommended,  on  the  proposition  of  Kulisch,  that 
in  the  taking  of  must  samples  two  drops  of  ethereal  mustard 
oil  should  be  added  per  half  flask  or  three  drops  per  whole 
flask  to  stop  fermentation.  The  mustard  oil  is  easily  driven 
off  again  by  heat,  leaving  the  must  ready  for  fermentation 
by  yeast. 

Seventy-eight  pages  of  analytical  results  of  must  and 
wine  of  the  1893  vintage— 1892  and  1893,  in  the  case  of 
Alsace-Lorraine — from  17  wine-producing  districts  accom- 
pany the  report  and  include  analyses,  giving  a  general  idea 
of  the  average  composition  of  the  products  of  the  respective 
districts,  besides  those  of  musts  and  wines  which  are  of 
abnormal  constitution.  A  summary  of  the  analytical  results 
is  also  given,  in  addition  to  the  following  remarks  : — Prussian 
wine  district. — Boric  acid  was  present  in  all  the  musts 
examined  ;  do  nitric  acid  was  detected  in  any  of  the  wines, 
which  in  the  great  majority  of  cases  possessed  no  optical 
activity.  The  grapes  in  the  majority  of  cases  had  been 
gathered  in  a  moderately  ripe  condition,  especially  in 
Rheingau,  where  must  of  an  abnormally  high  specific  gravity 
occurred  in  several  vintages.  The  year's  results  confirm 
those  of  previous  years  with  regard  to  the  different  results 
given  by  the  musts  of  large  and  small  vineyards,  the  former 
yielding  a  greater  extract  and  ash  than  the  latter.— J.  G.  W. 


BOARD  OF  TRADE  RETURNS. 
Summary  op  Imports. 


Articles. 


Month  ending. 'Jlst  May. 


1894. 


1806, 


Metals 

Chemicals  and  dyestufls. 
Oils 


£ 

100,991 
54*970 


Raw  materials   for  non-textile  in-  3,1)42,386 

dustries. 


Total  value  of  all  imports....  31,131,000 


£ 

1,572,9(53 
552,282 
701,954 

3,471,679 

3 1,752,086 


Summary  of 

Exports. 

Month  ending  31st  May. 

Articles. 

1894. 

1895. 

Metals  (other  than  machinery)  .... 

£ 

2,417,132 

711,093 

2,507,465 

e 

2,460,717 
808,410 

2,830,800 

17,484,212 

18,344,744 

Imports  of  Metals  for  Month  ending  3  1st  May. 


Articles. 


Quantities. 


Values. 


1894. 


1895. 


1894. 


1895. 


Copper  :— 
Ore Tons 


Hegulus 


Unwrought  .... 

Iron  :— 
Ore ...... .....•• 

Bolt,  bar,  4c. ... 

Steel,  unwrought. . 

Lead,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


£ 

3,815 

2,948 

31,174 

6,939 

5,118 

187,943 

1,648 

3,029 

191,897 

351,285 

379,278 

239,134 

6,957 

4,168 

69,282 

457 

751 

4,414 

11,227 

16,338 

102,745 

49,575 

48,752 

85,328 

303,206 

844,570 

24,238 

• . 

•  • 

160,656 

64,675 

74,465 

224,113 

3,766 

6,142 

59,890 

•• 

•  • 

123,218 

•  • 

*  • 

1,503,982 

£ 

21,384 

135,958 
127,857 

260,428 

32,841 

7,086 

159,808 
80,126 
78,695 

147,420 

236,815 
91,009 

193,536 

1,572,963 
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Imports  of  Raw  Material   for   Non-Tbxtile 
Industries  for  Month  ending  31st  May. 


Quantities. 

Values. 

Articles. 

189-4. 

1895. 

1894. 

1895. 

Bark,  Peruvian  . .   Cwt. 

7.896 

2,901 

14,910 

£ 

5.155 

250,986 
32,335 

448.482 
26,893 

34,823 
353,809 

61,995 

282,517 

Gum  :— 

3,641 
14,778 

5,212 
11,894 

12,792 

80,842 

0,513 

73,809 

Gutta-percha 

4,185 

4,792 

43,370 

51,153 

Hides,  raw  :— 

36,619 
44,138 

52,659 

100,930 

85,617 

91,741 

120,373 

203,487 

466 

1,343 
1 
14,204 

719 

6,409 

4,403 

18,934 

21,884 

8,782 

35,3  S3 

137,307 

30,552 

Manure : — 

56,778 

18,488 

Nitrate  of  soda...        „ 

153.562 

Phosphate  of  lime       „ 

38,905 

25,978 

71,801 

46,279 

50,760 
1,677 

48,575 
2,197 

53,410 
18,830 

50,957 

19,834 

15,256 

16,083 

00,590 

69,396 

Pulp  of  wood  ....        „ 

22,015 

20,080 

112,861 

130,201 

151,550 
117,012 

111,618 
135,782 

31,105 
152,534 

25,536 

Tallow  and  stearin      „ 

101,894 

6,590 

207,591 
305,022 

£62 

227,295 
243,312 

3,007 

355,618 
880,058 

98 

Wood:— 

408,996 

bawn  ..........       ,, 

553,712 

0)855 

3,901 

9,057 

3,877 

15,172 
32,573 

58,363 

27,791 

0  ther  articles . . . .  Val  ue  £ 

•• 

•  • 

806,008 

851,152 

Total  value 

•• 

•  • 

3,01. 

3,171.070 

Besides  the  above,  drugs  to  the  value  of  84,0482.  were    imported, 
M  against  72,20'»J.  in  May  1891. 

Imi-oki-  of  Oils  for  Month  ending  31st  Mat. 


Articles. 

Quantities. 

Values. 

1894.           1895. 

1894. 

1895. 

10,153 

111,000 

12,020,071 

2,100 

1.0-J7 

701 

•  • 

58,714 
904 
120, 
UUfMJfl 

1,708 

10,271 

•  • 

£ 

22,611 

05,922 
110,017 
157,000 

30,519 

700 

£ 

70,105 

33,007 

126,224 

309,782 
80  090 

27,01s 

Other  articled  ..  Value  £ 

Total  value  of  oils... 

•  •                                 •  • 

644,070 

701,051 

Exports  of  Metals  (other  than  Machinery)  for 
Month   ENDING   31m    M  k.Y. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

11,732 
37,180 

9,235 
51,426 

£ 

41,130 

82,072 

£ 

34,001 

Copper  :— 
Unwrought , 

112,507 

Wrought , 

23,082 

28,305 

61,803 

72,708 

Mixed  metal , 

17,209 

34,973 

37,996 

70,100 

•  • 

•  • 

155,157 

145,310 

Implements „ 

•  • 

•  * 

103,718 

100,352 

238,914 

205,003 

1,646,516 

1,693,380 

6,265 

•  • 

6,124 

•  • 

03,571 
22,088 

65,840 

Plated  wares...  Value  £ 

24,144 

Telegraph  wires         „ 

•  • 

•  • 

90,077 

20,912 

7,700 
12,810 

10,671 

10,000 

29,501 

8,919 

30,020 

12,050 

Other  articles  . .  Value  £ 

•  • 

•  • 

71,275 

66,490 

■  • 

•  • 

2,417,132 

2,460,717 

Exports  of  Miscellaneous  Articles  for  Month 
ending  3  1st  May. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1891. 


1895. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware „ 

Glass:— 
Plate 8q.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds , 

I    Leather  :— 

Unwrought....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth 8q.  Yds. 

Painters' materials  Val.Jt 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


721,100 

•  • 

1,395,500 

•  • 

48,120 


140,951 

7,415 

60,011 

14,187 

12,255 

*  • 

5,645 

1,000,400 

•  • 

83,017 

5,157 

51,013 


463.200 


2,098300 


40,572 


137,031 
8,080 

51,220 
23,122 

18,741 

■  • 

5.539 
1,906,200 

•  • 

82,854 

4,072 

60,878 


£ 

18,864 

129,873 
2 1,287 
88,883 
81,256 
112,866 
132,987 
14,006 

7.030 
17,360 
28,473 
11,063 

106,972 
18,737 

119,130 
58,085 

137,058 

128,024 
28,402 
57, 1 1  s 


2.507,405 


£ 
11,691 

201,20(1 

35,188 

83,582 

64,8;s 

180,713 

158,715 

14,124 

8,009 
17,627 
25,632 

18,156 

138,098 
20.K11 

111,013 
70,031 

144,480 

125,23.'! 

29,885 

03,505 


2,830,800 


F    2 


r,20 
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Imports  of  Chemicals  and  Dybstufpb  fob   Mouth 
kni>in<;  81  -i  Mat. 


Quantities. 

Values. 

Article*. 

1894. 

1895. 

1894. 

1895. 

£ 

£ 

8,558 
20,917 

22,126 
35,451 

8,485 
9,449 

15.645 

Bark  (tanners',  Ac.)    ,. 

13,976 

Brimstone >> 

40,052 

72,185 

11,728 

13,306 

•  • 

•  • 

132,073 

116,401 

197 

242 

1,018 

1,429 

Cutch  and  gambler  Tons 

2,547 

1,836 

61,656 

42,063 

Dyes  :— 

•  • 

•  • 

25,888 

25,463 

Aniline  and  other     „ 

•  • 

•  • 

20,353 

30,915 

1,914 

4,337 

33,051 

59,194 

Nitrate  of  potash  .      „ 

15,882 

22,302 

14,785 

20,465 

1,311 

•  • 

3,130 

•  • 

16,717 
155,205 

34,725 

Other  articles. . .  Value  £ 

178,610 

Total  valuo  of  chemicals 

t  • 

•  • 

490,901 

552,282 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  May. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

461,062 

119,662 

20,137 

•  • 

617,580 

140,901 

25,787 

*  * 

£ 

129,657 

47,306 
156,767 

85,555 
291,808 

£ 
152,688 

51,008 
168,101 

82,658 
353,955 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles ...       „ 

•  • 

.. 

711,093 

808,410 

— . — *-* — 

iHontblp  patent  fctet* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

10,031.  W.  P.  Thompson.— From  The  Actieu  Maschi- 
nenbau-Anstjlt.  Improved  apparatus  for  drying  super- 
phosphate and  other  substances.     May  21. 

10,428.  Tangycs,  Lim.,  and  W.  Johnson.  Improvements 
in  apparatus  for  compressing  air  or  gases.     May  27. 

10,571.  E.  Theisen.  Improved  method  of  and  apparatus 
for  evaporating,  condensing,  and  cooling  fluids.     May  28. 

10,625.  H.  B.  Watson  and  J.  S.  Watson.  Improvements 
in  or  relating  to  evaporating  apparatus  applicable  for 
obtaining  fresh  from  salt  water  or  analogous  purposes. 
Complete  Specification.     May  29. 

10,658.  II.  A.  Becker.  An  improved  scrubber  for 
laboratory  vessels,  applicable  also  for  other  purposes. 
May  29. 

10,905.  15.  L.  de  Bidder.  Improvements  in  apparatus  for 
sampling  gases  for  analysis.     June  1. 

10,917.  W.  von  Baranoff.  Improvements  in  means  for 
subjecting  liquids  to  the  action  of  gases,  especially  adapted 
for  use  in  manufacturing  alkaline  carbonates  from  alkaline 
sulphides,  but  applicable  also  to  other  operations  where 
liquids  and  gases  are  to  be  brought  into  intimate  contact. 
June  1. 

1 1,015.  A.  Dauber.  Improvements  in  continuous-working 
recuperative  gas-furnaces.    Complete  Specification.    June  4. 

11,039.  J.  Humes.  Improvements  in  gas  compressors. 
June  4. 

11,088.  H.  H.  Lake. — From  P.  I.  Buaas.  Apparatus 
for  sterilising  milk  and  other  liquids.     June  5. 

11,405.  C.  Pottier.  An  improved  basket  or  packing-case 
for  carboys  of  acid  and  the  like.     June  11. 

11,450.  B.  H.  Thwaite  and  T.  J.  Denny.  Improved 
rotating  agitator  for  corrosive  solutions  and  gases.     June  12. 

11,513.  J.  Maynes  and  C.  L.  Watchurst.  Apparatus  for 
the  separation  of  gases.     June  13. 

Complete  Specifications  Accepted.* 

1894. 

11,226.  D.  B.  Morrison.  Improvements  in  apparatus  for 
heating,  evaporating,  or  condensing.     May  29. 

11,354.  J.  Wilkinson.  Improvements  in  furnaces  appli- 
cable to  metallurgical,  chemical,  and  other  purposes.  June  19. 

11,960.  G.  W.  Brown  and  W.  R.  Skinner.  Improve- 
ments in  apparatus  for  evaporating  and  condensing,  and 
for  heating  feed-water  for  steam  boilers.     May  29. 

13,857.  G.  Fletcher.  Improvements  in  multiple-effect 
and  other  vessels  for  evaporating  liquid.     June  12. 

14,431.  W.  W.  Pilkington.  Improvements  in  gas 
generators  or  producers,  and  furnaces  and  appliances  for 
smelting  glass,  for  melting  and  heating  metals,  alkalis,  and 
other  substances,  and  for  heating  steam-generators  and  for 
like  purposes.     June  5. 

14,553.  N.  Teissier  and  G.  L.  A.  Negre.  Improvements 
in  the  manufacture  of  retorts  of  refractory  material. 
June  12. 

14,766.  H.  L.  Doulton  and  L.  E.  Sanceau.  Improve- 
ments in  condensers  used  for  the  condensation  of  acid 
fumes.    June  5. 


June  20, 1895.]       THE  JOUBNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


G21 


14,767.  II.  L.  Doulton  and  L.  B.  Sanceau.  Improve- 
ments in  filling  of  towers  used  in  the  purification  of  acid 
and  for  such  like  purposes.     Juue  5. 

15,150.  B.  DavsoD.  Improvements  in  gas-producers. 
June  12. 

1895. 
7113.  J.  Bryson,  J.  Jones,  and  W.  Fraser.     See  Class  III. 


H.— FUEL,  GAS,  and  LIGHT. 

Applications. 

10,129.  H.  Reeser,  jun.  Improvements  in  the  manufac- 
ture of  mantles  or  luminous  bodies  for  incandescent  gas 
lamps  and  in  compounds  for  use  in  such  manufacture. 
May  22. 

10,145.  A.  Gueguen.  Improvements  in  gas  retorts. 
Complete  Specification.     May  22. 

10,229.  A.  G.  Glasgow  and  J.  A.  Norcross.  An  improved 
method  of  working  plant  for  producing  carburetted  water- 
gas.     May  23. 

10,265.  T.  Hawkins  and  E.  E.  Carr.  A  new  chemical 
compound  gas  brick  or  cake  to  be  used  for  motive  power 
and  heating  and  fuel  purposes  and  accumulators  attached. 
May  24. 

10,278.  O.  Imray. — From  E.  Grey.  Improved  method 
and  appliances  for  the  manufacture  of  gases  for  illuminating 
and  heating  purposes  from  liquid  hydrocarbons.     May  24. 

10,307.  A.  R.  Newman  and  J.  M.  Somerville.  Improve- 
ments in  and  in  connection  with  the  manufacture  of 
illuminating  gas.     May  24. 

10,356.  J.  T.  Key  and  W.  S.  Key.  An  improved  system 
for  the  manufacture  of  coke,  the  construction  of  coke  ovens, 
and  the  recovery  of  by-products  from  same.     May  27. 

10,414.  W.  P.  Gibbons  and  G.  B.  A.  Gibbons.  Improve- 
ments in  apparatus  for  charging  gas  retorts.     May  27. 

10,477.  J.  H.  Ladd.  Improvements  relating  to  the 
manufacture  of  gas,  and  to  apparatus  therefor.     May  27. 

10,697.  W.  Fiddes.  Improvements  in  apparatus  for  dis- 
charging gas  retorts.     May  30. 

10,947.  H.  Riche.  Improvements  relating  to  the  manu- 
facture of  gas  and  to  apparatus  therefor.     June  1. 

11,039.  J.  Humes.     See  Class  I. 

11,082.  G.  Haycraft.  Improvements  in  machines  or 
presses  for  use  in  the  manufacture  of  artificial  fuel  or 
briquettes.     June  •">. 

11,119.  J.  Henderson.  Improved  device  or  means  for 
charging  gas  retorts  and  similar  vessels.     June  6. 

11,333.  F.  C.  Yeo. — From  A.  E.  Tavernier.  Improve- 
ments in  the  manufacture  of  artificial  fuel.     June  10. 

Il,4:i8.  C.  K.  Marr.     Improved  briquette  fuel.     June  12. 

11,50.3.  J.  Bowing.  Improvements  in  coking  processes. 
June  13. 

11,577.  B.  G.  Sbadbolt  and  J.  W.  Broadhead.  Improve- 
ment- in  the  method  of  and  meant  for  enriching  coal  gas. 
June  14. 

Complete  Specifications  Acchpted. 

1894. 

11,301.  .1.  Calderwood  and  J.  Hodge*.  Improvements 
in  treating  paraffin  S';ale.     May  1. 

18,883  B  H.  Thwaite.  An  improved  process  for 
generating  combustible  gas  and  in  apparatus  therefor. 
June  5. 

13,7  *  -       I        Mayer.       Improvement!     in     apparatus     f.<r 

manufacturing  gas.    May  99, 

13, Ml.   A.    Scott    and    1'.    Mel. can.      Improvemi  nts     in 

and  relating  to  fire-clay  and  metal  retorte  for  the  matra- 

mre  of  gas  from  eoal,  oil,  tar,  or  oilier  material, 
June  )'.). 


15,066.  J.  David.  Manufacture  of  variegated  candles 
and  apparatus  therefor.     June  12. 

16,149.  H.  Drehschmidt.  A  process  for  obtaining  cyano- 
gen or  its  compounds  from  the  gases  resulting  from  the 
dry  distillation  of  substances  of  organic  origin.     June  19. 

1895. 

1487.  A.  G.  Glasgow.  Improvements  in  apparatus  for 
the  manufacture  of  water-gas.     June  19. 

7113.  J.  Bryson,  J.  Jones,  and  W.  Fraser.     See  Class  III. 

7517.  II.  Simon.  Improvements  in  and  connected  with 
the  manufacture  of  gas.     June  19. 

8334.  F.  Kuhn.  A  new  or  improved  process  for  prepar- 
ing by  the  aid  of  gaseous  mixtures,  liquefied  gas  by 
compression.    June  5. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1895. 

7113.  J.  Bryson,  J.  Jones,  and  W.  Fraser.  Improve- 
ments in  or  relating  to  retorts  for  the  distillation  of  shale 
and  other  bituminous  substances,  or  for  the  calcining  of 
ironstone,  lime,  or  other  substances,  also  applicable  to 
gas-producers.     May  29. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

10,470.  C.  D.  Abel. — From  A.  Fischesser  and  Co. 
Manufacture  of  new  colouring  matters.     May  27. 

10,473.  H.  Loesner.  Process  for  producing  o-nitro- 
benzylic  chloride,  o-uitrobenzylic  alcohol,  and  its  derivatives 
from  o-nitrotoluol.     May  27. 

10.668.  II.  H.  Lake. — From  Farb.  Mulheim.  Improve- 
ments in  the  manufacture  of  colouring  matters.     May  29. 

10.669.  H.  H.  Lake. — From  Farb.  Mulheim.  Improve- 
ments in  and  relating  to  the  manufacture  of  colouring 
matters.     May  29. 

10.670.  II.  H.  Lake. — From  Farb.  Mulheim.  Improve- 
ments in  the  manufacture  of  colouring  matters.     May  29. 

10,676.  J.  Y.  Johnson. — From  The  Chemische  Fabrik 
vormals  Goldenberg,  Geromont,  and  Co.  A  process  for 
obtaining  the  lactyl  derivatives  of  methyl-aniline,  ethyl- 
aniline,  para  anisidine,  and  bara-phenetidine.     May  29. 

11,011.  R.  Cambier  and  A.  Y.  Brocbet.  Process  for  the 
direct  preparation  of  salts  of  methylamine.     June  4. 

11,228.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals P.  Bayer  and  Co.  The  manufacture  or  production  of 
new  aZO  dyestuffs.     June  7. 

11,276.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
dyestuffs  suitable  for  dyeing  cotton.     June  8. 

11,329.  ('.  1).  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  violet  and  blue 
colouring  matters.     June  10. 

Complete  Specifications  Accepted. 
1894. 

14,056.  0.  Imray.  —  From  The  Farbwerkc  vormals 
Mcistir,  Lnciae,  ami  Brdning.  Manufacture  of  azo 
colouring     matters,     derivatives     of     the      1 . 4-.r-naphthoI- 

phonie  acid  from  corresponding  azo  colouring  matters  of 

naphthionic  aeid.      June  13, 

14,135.  O.  Imray.  —  From  The  Karbwerke  vormals 
lieieter,  Lucius,  and  Rruning.  Manufacture  of  a-naphthol« 
monOfulphonic  aeid  1  .4  from  o-naphtholcarbonate.    May  29. 
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i  1,187.  -I  '  L.  D  irand,  !>.  I  Hug  lenin,  and  A.  J.  .1. 
d'Andiran.      Man  of  Woe  gallocyanin    oolonring 

matters.     Maj 

14,600  ii  [mray.  From  The  Farbwerke  vonnali 
MeUter,    Lucius,   and    limning.      Production   of    methyl- 

oxalidine  <  'UN.     June  5. 

14,988.  J.  C.  L.  Durand,  l>.  B.  Buguenin,  and  A.  J.  J. 
d'Andiran.     Mum  •  new  colouring  matters  derived 

from  muscarine.     May  29. 

15,067.  <'■  [mray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bruuing.  Manufacture  of  a-napbthyl- 
amini   anlphonic  acid.     June  5. 

15,205.  T.  K.  Shillito.— From  .1.  H.  Geigy  and  Co.  Pro- 
duction id  green  and  blue  dves  or  colouring  matters. 
May  22. 

15,621.  II.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals  F.  Fayer  and  Co.  The  manufacture  or  production  of 
dyestuffs,  and  materials  therefor.      June  .">. 

15,859.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  of  new  dyes  of  the  rhoda- 
mine  series,  and  intermediate  products  and  leuco-compounds 
related  thereto.    June  19. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

10,918.  F.  Baschig.  A  process  for  washing  crude  wool. 
Complete  Specification.     June  1. 

10,988.  J.  II.  LentoD  and  R.  B.  Caldicott.  Improve- 
ments in  the  manufacture  of  textile  fabrics,  and  in  apparatus 
therefor.     Complete  Specification.     June  4. 

11,335.  L.  Rousseau.  Improved  means  applicable  for  use 
in  the  removal  of  dark  spots  from  scoured  wool  or  from 
worsted  or  woollen  goods.  Date  Complete  Specification 
filed  June  10.  Date  claimed  May  16,  1895,  being  date  of 
application  in  France. 

11,546.  B.  J.  B.  Mills.— From  Y.  Crepet.  A  new  or 
improved  process  for  the  decoration  or  ornamentation  of 
tissues.     June  13. 

11,661.  F.  J.  Abbott,  jun.  Improvements  in  treating 
wool  for  destroying  and  removing  therefrom  burs  and  other 
vegetable  and  foreign  substances.  Complete  Specification. 
June  15. 

Complete  Specification  Accepted. 

1895. 

8650.  C.  K.  Mills.— From    Fresca  Bros, 
in  the  manufacture  of  silk  thread.     June  5. 


Improvements 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

10,004.  C.  M.  White.  — From  T.  B.  Bowers,  United 
States.  A  new  or  improved  machine  for  washing  or  dyeing 
wool,  cotton,  rags,  waste,  or  the  like.  Complete  Specifica- 
tion.    May  21. 

10,424.  R.  W.  E.  Mclvor  and  J.  Chester.  Improve- 
ments in  the  mode  of  bleaching  rhea  ramie,  china  grass, 
and  other  vegetable  fibres  and  undyed  fabrics  made  from 
vegetable  fibres.     May  27. 

10,716.  F.  Stehle.     See  Class  XIX. 

11,087.  H.  H.  Lake.— From  H.  Schweitzer  and  E.  N. 
Dickerson.  An  improved  process  of  printing  on  aniline 
black.     Complete  Specification.     June  5. 


Complete  Specifications  Acckpted. 

1894. 

14,092.  F.  Barracloagh.  Improvements  in  apparatus  for 
dyeing  and  otherwise  treating  tarn^.      May  29. 

14,834.  M.  Cockroft  and  6.  J.  Pegg.  Improvements  in 
or  appertaining  to  dyeing  machines.     June  19. 

14,374.   B.  Walsh.     Improvements  in  kiers  or  vessels  for 

bleaching  textile  fabrics.     June  12. 

14,565.  J.  Booth  and  I..  Thornley.  Improvements  in 
apparatus  for  dyeing,  veneering,  and  washing  hat  bodies. 
June  ■">. 

15,488.  II.  Wylie  and  J.  Morton.  Improvements  in 
dyeing  certain  coburs  on  cotton  yarns  and  fabrics. 
June  19. 

1895. 

9624.  E.  Bush.  Improvements  in  or  connected  with 
machinery  for  varnishing  or  otherwise  coating  paper  or 
other  flexible  material.     June  19. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

10,128.  N.  Bassett  and  W.  von  Baninoff.  Improvements 
in  and  connected  with  the  manufacture  of  caustic  alkalis 
and  alkaline  carbonates.     May  22. 

10,236.  S.  Trivick.  Improvements  in  and  relating  to  the 
manufacture  of  cyanides.     May  23. 

10,427.  W.  von  Baranoff.  Improvements  in  the  manu- 
facture of  carbonic  acid  gas  from  sulphates.     May  27. 

10,442.  W.  P.  Thompson.— From  J.  Finlay  and  E.  W. 
Derry.  Improvements  in  the  manufacture  of  cyanides  and 
other  cyanogen  compounds.     May  27. 

10,476.  J.  Raschen  and  J.  Brock.  Improvements  in  the 
manufacture  of  cyanides  and  ferrocyanides  from  sulpho- 
cyanides  and  the  recovery  of  by-products.     May  27. 

10,713.  R.  Main  and  W.  Donald.  Improvements  in 
treating  chlorides  for  the  production  of  chlorine  and  alkalis 
or  alkaline  earths  and  the  recovery  of  by-products. 
May  30. 

10,736.  M.  N.  d'Andria.  Improvements  in  and  connected 
with  the  manufacture  of  magnesia  and  calcium  carbonate. 
May  30. 

10,931.  O.  Imray. — From  Goerlich  and  Wichmann. 
Process  for  decomposing  sulphuretted  hydrogen  and 
obtaining  ammonia,  compounds  of  ammonia,  oxysulphides, 
sulphides,  and  sulphur.     June  1. 

10,956.  J.  Raschen  and  J.  Brock.  Improvements  in  the 
manufacture  of  cyanides  and  ferrocyanides  from  sulpho- 
cyanides  and  the  recovery  of  by-products.     June  1 . 

11,095.  C.  F.  Claus.     See  Class  X. 

11,680.  W.  P.  Thompson.     See  Class  X. 


Complete  Specifications  Accepted. 

1894. 

8305.  H.  W.  Crowther,  E.  C.  Rossiter,  J.  J.  Hood,  and 
G.  S.  Albright.  Improvements  in  the  manufacture  of 
ferrocyanides  of  potassium  and  sodium  from  their  sulpho- 
cyauides,  and  apparatus  relating  thereto.     May  29. 

11,233.  A.  Crossley.  An  improved  process  and  apparatus 
for  the  manufacture  of  zinc  oxides,  sulphates,  and  sulphides, 
from  zinc  ashes,  zinc  blende,  carbonate  of  zinc,  and  other 
ores  of  a  complex  nature,  such  as  ores  containing  lead, 
zinc,  silver,  copper,  manganese,  iron,  or  other  metals  in 
combination.     May  29. 
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14,154.  G.  S.  Albright  and  J.  J.  Hood.  Improvements 
in  the  manufacture  of  sulphocyanides.     May  29. 

14.985.  W.  L.  Wise.— From  Solvay  and  Co.  Improve- 
ments in  or  relating  to  the  manufacture  or  treatment  of 
bicar honate  of  soda.     June  12. 

14.986.  W.  L.  Wise.— From  E.  Solvay.  Improvements 
in  or  relating  to  the  manufacture  of  bleaching  powder  and 
other  hypochlorites.     June  12. 

14.987.  W.  L.  Wise. — From  Solvay  and  Co.  Improve- 
ments in  or  relating  to  the  separation  of  caustic  alkalis  from 
the  liquors  obtained  by  the  electrolysis  of  alkaline  salts. 
June  12. 

16,149.  H.  Drehschmidt.     See  Class  II. 

16,529.  G.  Kraemer.  Manufacture  of  potassium  cyanide 
and  yellow  prussiate  of  potash  from  carbazol  and  its 
alcohol  alkali  compounds.     June  19. 

1895. 

2466.  W.  Garroway.  Improvements  in  the  manufacture 
of  sulphuric,  nitric,  and  nitrous  acid,  and  of  sulphate  of  soda, 
oxide  of  iron,  and  alumina.     June  12. 

7193.  A.  Le  Chatelier.  Improvements  in  the  production 
of  blocks  of  salt.     June  5. 

9555.  W.  von  Baranoff.  Improvements  in  and  connected 
with  the  manufacture  of  alkaline  carbonates.     June  19. 

9558.  M.  W.  Beylikgy.  Process  of  manufacturing 
alkaline  bichromates.     June  19. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

10,911.  E.  Bohm.  A  process  and  apparatus  for  the 
production  of  plaques  and  similar  articles  from  glass. 
June  1. 

10,985.  W.  H.  Meigh  and  K.  Meigh.  Improved  kiln  for 
use  in  firing  pottery  ware.     June  4. 

11,595.  J.  L.  Rawbon  and  The  British  and  Foreign  Patent 
Syndicate.  Improved  composition  for  use  in  the  plastic 
arts.     June  14. 

Complete  Specifications  Accepted. 
1894. 

13,290.  II.  I!.  Barlow.  —  From  J.  J.  Power.  Apparatus 
for  blowing  and  moulding  in  glass.     June  19. 

14,875.  J.  C.  Bailey.  Improved  methods  of  preparing 
"  transfers"  for  use  in  decorating  pottery  ware.     June  12. 

1895. 

*558.  C.  II.  Tondeur.  An  improved  method  of  and 
apparatus  for  the  manufacture  of  gl;iss  for  skylights  and  the 
like.     June  5. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

10.089.  J.    Patchett.      Time    precipitation    process    of 

moitar  analysis.     May  22. 

10.090.  .1.  Patchett.    laeature  proeeM  of  mortar  analysis. 

May  22. 

10,207.   S.  C.  Bird  and  J.  Wright.     Improvements  in  the 
manufacture  of  cement  eODOrete*.      M;iy  23. 

10,352.  G.    A.    sliiiw,  T.   Kay,  and   Kay   Bros.,   Lim. 
Improvements   in    the    manufacture  of  plaster  of    Paris. 

May  27. 


10,468.  A.  Boberts.  A  new  or  improved  substitute  for 
tiles  for  the  coverings  of  walls,  ceilings,  and  other  suitable 
places.     May  27. 

10,744.  J,  IS.  de  Navarro.  Improvements  in  apparatus 
for  treating  cement-making  materials.  Complete  Specifica- 
tion.     May  30. 

11,267.  W.  Shirk.  Improvements  in  the  manufacture  of 
cement.     June  8. 

11,459.  V.  II.  Brooke.  Improvements  in  the  manufacture 
of  "  silica  "  bricks.     June  12. 

11,513.  A.  McLean.  Improvements  relating  to  artificial 
lithographic  stones.     June  13. 

11,586.  II.  L.  Doulton  and  A.J.Smith.  Improvements 
in  the  manufacture  of  tiles.     June  14. 

11,622.  G.  de  Bruyn.  Improvements  in  the  manufacture 
of  artificial  stone.     June  14. 

11,688.  A.  W.  Lundberg,  J.  O.  Hallgreu,  and  V.  F.  L. 
Smidth.  Improvements  in  kilns  for  burning  Portland 
cement,  Roman  cement,  or  other  hydraulic  cements  or 
lime.     June  15. 

Complete  Specifications  Accepted. 

1894. 

13,029.  S.  J.  Beaman  and  J.  Deas.  Improvements  in 
furnaces  for  burning  sludge,  slurry,  and  like  materials. 
May  29. 

15,156.  J.  Roy.  Improvements  in  or  relating  to  the 
construction  of  fireproof  floors  or  the  like.     June  19. 

1895. 

7542.  G.  T.  Jenkins.  Improvements  in  artificial  stone. 
June  5. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

9944.  E.  B.  Parnell.  Improvements  in  the  extraction 
of  metals  from  ores  and  apparatus  therefor.     May  20. 

10,399.  J.  J.  Christmas.  An  improved  process  for  the 
treatment  of  gold-bearing  antimony  ores.     May  27. 

10,417.  L.  Falero  and  H.  Lumley.  Improvements 
in  the  manufacture  of  sodium  and  like  metals,  and  in 
apparatus  therefor.     May  27. 

10,671.  J.  C.  Bull  and  R.  E.  M.  Lagerwall.  Improve- 
ments in  the  manufacture  of  metal  alloys.     May  29. 

10,717.  J.  W.  Hall.  Improvements  in  the  treatment  of 
complex  ores  and  substances  containing  zinc  and  lead  with 
or  without  other  metals.     May  30. 

10,865.  W.  .1.  Clapp  and  J.  F.  Wake.  Improvements  in 
furnaces  and  apparatus  for  and  in  the  method  of  manufac- 
turing and  purifying  the  waste  products  from  blast  and 
other  furnaces,  cupolas,  and  for  other  purposes.     June  1. 

10,927.  J.  A.  Mays.  l'rocess  of  and  apparatus  for 
recovering  metals  from  sulphide  ores.     June  1. 

11,072.  E.  Fischer,  E.  Klein,  and  F.  Mahlstedt. 
Improved  method  of  extraction  of  precious  metals  from 
tleir  ores.     Complete  Specification.     June  5. 

11,095.  C.  F.  Claus.  Improvements  in  the  treatment  of 
refractory  complex  sulphide  ores.     June  5. 

11,097.  A.  E.  Westwood,  Improvements  in  moulds  for 
casting  metals  and  metallic  alloys.     .June  5. 

n,ioi.  G.  <;.  M.  Hardiagham.     From  C.  Raleigh.    An 

improved  method    of  treating   tailings    and  similar  residues 

with    a  view    to   the   extraction   of  the   precious   metals. 

June  5. 

ii.iu.  J.  Berger.  Improvements  in  alloys  or  composi- 
tions of  metals  and  other  matters.     June  6. 
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11,190.  G.  II.  Llewellyn.  Extraction  of  manganese 
from  spiegel-slag  and  utilisation  of  by-products.     June  7. 

11,478.  .1.  Y.  Johnson. — From  L.  Peletan  and  P.  Clerici. 
Improvements  in  apparatus  for  the  electrolytical  separation 
of  precious  metals  from  their  ores  or  other  materials  con- 
taining them.    Complete  Specification.    June  12. 

11,680.  W.P.Thompson.  Improvements  in  or  relating 
to  the  manufacture  of  alkaline  metals.     June  15. 


Complete  Specifications  Accepted. 

1894. 

8306.  C.  T.  J.  Vautin.  An  improved  process  for  the 
extraction  of  metals  from  oxides  and  sulphides.     May  i. 

11,307.  C.  Hoepfuer.  An  improved  method  or  process 
for  the  treatment  of  the  ores  of  nickel  and  cobalt.     June  12. 

11,724.  C.  Hoepfuer.  Improvements  in  the  treatment 
of  calamine  and  similar  minerals  for  the  extraction  of  zinc. 
April  24. 

15,761.  It.  Biewend.  Process  for  treating  sulphurous 
zinc  ores  in  blast  furnaces  by  the  addition  of  ferriferrous 
substances.     June  5. 

16,003 a.  H.  Ellis  and  B.  G.  Coleby.  A  new  alloy  applic- 
able for  umbrella  fittings,  parts  of  bicycles,  and  for  other 
uses  where  a  non-corrodible,  strong,  and  light  metal  is 
required.     June  12. 

23,006.  L.  C.  Daumas.  An  improved  process  for  the 
extraction  of  gold  from  its  ores  and  apparatus  employed 
therefor.     June  19. 

1895. 

7575.  J.  Johnson. — From  N.  McConnell.  Improvements 
in  the  manufacture  of  alloys  of  iron  or  steel  with  nickel. 
June  5. 

8047.  A.  Reichwald. — From  F.  Krupp  and  Co.  Method 
of  or  process  for  improving  or  perfecting  steel  armour  plates 
and  other  steel  articles.     June  12. 


11,016.  II.  Hlackman.  Improvements  in  electrolytic 
decompositions,  and  especially  in  the  electrolytic  production 
of  bleaching  agents  and  their  uses,  and  in  electrodes  and 
apparatus  therefor.     Complete  Specification.     June  4. 

11,032.  T.  Eremin.  Improvements  in  secondary  batteries 
or  accumulators.     June  4. 

11,222.  I).  G.  Fit/.Gerald.  Improvements  in  voltaic 
batteries.     June  7. 

11,298.  E  Jordis.  An  improved  method  or  process  for 
obtaining  metals  or  metallic  alloys  by  electrolysis.     June  8. 

11,659.  J.  T.  Niblett.  Improvements  in  elements  for 
secondary  batteries.     June  15. 


Complete  Specifications  Accepted. 
1894. 

5537.  K.  Heathfield  and  W.  S.  ltawson.  Electrical 
deposition  of  zinc  and  alloys  of  zinc,  and  apparatus  therefor. 
June  19. 

7205.  A.  F.  B.  Gomess.  A  new  or  improved  process 
for  the  electro-deposition  of  aluminium  and  aluminium 
alloys.     June  19. 

10,032.  E.  Gautier.  Improvements  in  and  connected 
with  electrolysis,  and  in  apparatus  connected  thereto. 
May  29. 

10,463.  J.  M.  Moffat.  Improvements  in  cells  or  boxes 
of  electric  batteries.     June  5. 


1895. 

4610.  W.  A.  Boese.  Improvements  in  or  relating  to 
secondary  batteries  or  electric  accumulators.     June  19. 

8226.  J.  von  der  Poppenburg.  Improvements  in  and 
relating  to  electric  batteries.     May  29. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

9937.  S.  Hammacher.  Improvements  in  the  manufacture 
of  active  material  for  secondary  batteries.  Complete  Speci- 
fication.    May  20. 

9981.  A.  E.  Old.  The  application  of  the  motor-generator 
for  purposes  of  electrolysis.     May  21. 

10,134.  G.  G.  M.  Hardingham. — From  R.  Langhans. 
Improved  means  applicable  for  use  in  the  decomposition  of 
substances  susceptible  to  electrolytic  treatment.     May  22. 

10,445.  H.  C.  F.  Stormer.  Improvements  in  apparatus  for 
electrolysis  of  alkali  salts  with  quicksilver  as  cathode. 
Complete  Specification.  Filed  May  27.  Date  applied  for 
November  26,  1894,  being  date  of  application  in  Norway. 

10,448.  L.  Falero  and  H.  Lumley.  Improvements  in 
secondary  or  storage  batteries.     May  27. 

10,792.  W.  Elliott.  An  improved  dry  battery  for 
electrical  purposes,  and  material  for  packing  same. 
May  31. 

10,836.  C.  Payen.  Improvements  in  storage  batteries. 
Complete  Specification.     May  31. 

10.929.  E.  Hermite,  E.  J.  Paterson,  and  C.  F. 
Improvements    in    apparatus    for     electrolysing 
solutions.     Complete  Specification.     June  1. 

10.930.  E.  Hermite,  E.  J.  Paterson,  and  C.  F, 
Improvements    in    apparatus     for     electrolysing 
solutions.     Complete  Specification.     June  1. 

10,951.  E.  Freund.  Improvements  in  secondary  batteries. 
June  1. 


Cooper, 
chloride 

Cooper, 
chloride 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 


P.    F. 


Applications. 
Desgrandchamps. 


Poly -chrome    soap. 


11,367. 
June  11. 

11,111.  M.    H.  Wilson.     Improvements  in   soap.     Com- 
plete Specification.     June  11. 

11,606.  A.  F.  Beyer  and  A.  G.  Beyer.     Improvements  in 
power  presses  for  soap.     Complete  Specification.     June  14. 

Complete  Specifications  Accepted. 

1895. 

5743.  F.  E.  Coulter.     Washing  compound,  and  method 
of  preparing  the  same.     May  1. 

6717.  W.  Ford  and  C.  P.  Maher.     Soap.     June  5. 


XIIL— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

9957.  H.  Seward.     An  improved  pigment.     May  20. 

10,715.  J.  H.  R.  Paterson.  Improvements  in  treating 
gutta-percha  or  its  compounds  for  the  manufacture  of  golf 
balls  and  other  goods.     May  30. 

10,900.  S.  Kleemann.  New  or  improved  pigments  or 
colours  and  processes  of  manufacturing  the  same.     June  1. 

11,379.  T.  Coppock,  jun.  Improved  varnish  or  lacquer 
applicable  to  mixing  with  the  bronze  powder  colours, 
painters'  colours,  and  for  varnishing  purposes.     June  11. 
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Complete  Specifications  Accepted. 

1894. 

14,375.  I.  Frankenburg.  Improvements  in  stoves  for 
vulcanising  and  deodorising  india-rubber  waterproof  gar- 
ments.   June  19. 

22,100.  A.  J.  Boult. — From  G.  Philippe.  Improvements 
in  or  relating  to  damp-proof  paints  or  the  like.     June  12. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

9953.  C.  Heitemeyer.  A  new  or  improved  process  of 
and  apparatus  for  limiDg,  bateing,  or  tanning  hides  and 
skins.     Complete  Specification.     May  20. 

11,037.  A.  Seymour- Jones.  Improvements  in  machines 
for  treating  hides  and  skins.  Complete  Specification. 
June  4. 

13,596.  J.  P.  O'Donnelh  —  From  J.  A.  Schweitzer. 
Improvements  in  the  manufacture  of  artificial  whalebone 
from  parchmentised  skin.     May  29. 

5924.  S.  L.  Evans.  A  new  or  improved  tanning  process. 
May  29. 


XV.— AGRICULTURE  and   MANURES,  Etc. 

Application. 

11,460.  F.  Nobbe  and  L.  Hiltuer.  Improvements 
relating  to  the  inoculation  of  soil  for  the  cultivation  of 
leguminous  plants.     June  12. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Application. 

10,846.  C.  V.  van  Geeteruyen.  Pneumatic  apparatus 
for  extracting  water  from  starch  paste  and  transforming  it 
into  dry  and  solid  cakes.     May  31. 

Complete  Specifications  AccEPTEr. 

1894. 
15,772.  L.  Fulda.     Improvements  in  or  connected  with 
the  manufacture  of  confectionery.     June  5. 

1895. 

791.  E.  A.  Loesch.  An  improved  composition  for  stiffen- 
ing and  glossing  linen  and  the  like. 

1808.  J.  Soltau.  An  improved  process  for  removing 
the  gum  or  glutinous  matter  from  textile  fibres.     June  5. 

T0'j7.  O.  l>.  Hart  and  C.  L.  Hart.  Improvements  in  the 
manufacture  of  ferment  leavens.     May  29. 


XVII.— BREWING,  WINES,  SPIHITS,  Etc 

Applications. 

10,868.  J.  Edge.     I/.al  ale.     May  27. 

]  0,700.    V.     W.     Fletcher.     An     improved     tonic     wine. 
May  80. 

10,762.    I..    BtmoOMD.      An    improved    process    for  the 
treatment  or  inversion  of  materials  containing  cellulose  for 

tl.e  Production  of  spirit.      May  .30. 


11.154.  T.  D.  Lichtenstein.  The  manufacture  and  pro- 
duction of  caramelized  materials  especially  intended  for  use 
in  the  manufacture  or  treatment  of  beers,  spirits,  vinegar, 
aerated  water,  and  other  liquids  or  beverages.  Complete 
Specification.     June  6. 

11.155.  T.  D.  Lichtenstein.  Improvements  in  the  manu- 
facture or  treatment  of  beers,  spirits,  vinegar,  aerated 
waters,  and  other  li  quids  or  beverages.  Complete  Specifi- 
cation.    June  6. 

Complete  Specifications  Accepted. 

1894. 

13,153.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
An  improvement  in  the  purification  of  alcohol  spirits  and 
the  like.     June  5. 

13,364.    C.   Rach. 
wort.     June  12. 


Apparatus  for  the  preparation    of 


1895. 

6207.  C.  L.  Hart.     Improvements  in  the  manufacture  of 
diastassic  ferments. 

7997.  G.  D.  Hart  and  C.  L.  Hart.     See  Class  XVI. 
8319.  E.    Heinemann.      A    process    and  apparatus  for 
infusion  and  extraction  of  hops.     June  5. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 


11,613.  J. 
June  14. 


Applications. 
A. — Chemistry  of  Foods. 
H.  Hooker.     An  improved    alimentary  liquid 


B. — Sanitary  Chemistry. 

10,238.  P.  Jensen. — From  J.  C.  Anderson.  Improve- 
ments in  and  relating  to  a  method  of  and  apparatus  for  the 
treatment  of  garbage  and  other  refuse  matter.  Complete 
Specification.     May  23. 

10,891.  C.  A.  Burghardt.  Improvements  in  and  in  the 
production  of  compositions  adapted  to  be  used  in  the  treat- 
ment of  sewage  and  other  foul  waters.     June  1. 

11,527.  J  J.  Hood  and  A.  G.  Salarnon.  An  improved 
means  for  treating  sewage  and  the  like.     June  13. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1894. 
13,587.  T.  H.  L.   Bake  and  II.   A.  Leverett.     Improve- 
ments   in    apparatus  for  preserving  animal  and   vegetable 
food  and  other  substances.     June  19. 

13,712.  R.  G.  Nash.  Improvements  in  or  relating  to  the 
sterilisation  and  preservation  of  milk.     June  19. 

14,015.  H.  J.  N.  Berg».  Treatment  of  potable  waters 
by  alkalinisation  and  subsequent  neutralisation  with  a  view 
to  their  sterilisation  and  purification.     May  29. 

14,433.  P.  A.  Noll.  Process  for  manufacturing  a  com- 
pote from  jelly.     May  29. 

15,168.  B.  Biggs.  Improvements  in  preserving  extracts 
from  lemons  ana  the  like.     June  19. 

1895. 

T.  1!.  Percy.     An  improved  product  for  use  in  the 
preparation  of  articles  of  food.     June  l'_\ 

H044.  (i.  Gaetner.  Process  for  reducing  the  proportion 
ol  oast  in.  contained  in  milk.    .June  5. 
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li. — Sanitary  ( 'hi  mi.slri/. 

1891. 
18,893.  II.  B   Newton.— From  The  Pinhoe Patent  Refuse 
ovementa  in  apparatus  for  destroying 
garbage  and  house  refuse.     June  12. 

1 1,927.    C.  Jones.      Improvements  in    the  method   or 
process  of  treating  an  I  atilising  town  refuse.    June  ■">. 

C. — Disinfectants. 

1894. 
15,361.  J.  Y.  Johnson. — From F.  von  Heyden.     Improve- 
ment- in  the  manufacture  * >f  antiseptic  agents.     June  19. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

9936.  B.  F.  English.  An  improved  composition  for 
enamelling  or  glazing  paper,  cardboard,  and  the  like. 
May  20. 

9987.  T.  C.  Cadwgan'and  The  < ».  S.  Kelly  Co.  An 
improved  process  for  preparing  paper  stock.  Complete 
Specification.     May  21. 

10,716.  F.  Stehle.  Process  for  bleaching  paper-pulp. 
May  30. 

11,261.  C.  T.  Vox.  Improvements  in  the  manufacture 
<>f  waterproof  paper.     Complete  Specification.     June  8. 

11,546.  B.  J.  B.  Mills.— From  V.  Crepet.     .Sec  Class  V. 
Complete  Specification  Accepted. 


1894. 
11,264.  J.  Hargreaves  andT.R. 
in  or  applicable  to  paper-making. 


Hewlett.    Improvements 
June  12. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

10,946.  H.  H.  Lake.— From  The  Fabriques  de  Produits 
Chimiques  de  Thann  et  de  Mulhouse.  Improvements  in 
the  manufacture  of  artificial  musk.     June  1. 

10,955.  C.  Fahlberg.  Improved  process  of  manufacturing 
saccharine.     June  1. 

11,217.  O.  Imray. — From  La  Societe  Anonyme  des 
Matures  Colorantes  et  Produits  Chimiques  de  St.  Denis. 
Process  for  the  extraction  of  perfumes  having  alcoholic 
function  from  natural  essences.     June  7. 


11,-j^:.  0.  Imray. — From  Goerlich  and  Wichmann  and 
Co.  Manufacture  of  rhodan  of  sulphocyanide  salts  from 
nitrates,  bisulphide  of  carbon,  and  sulphuretted  hydrogen. 
June  8. 

1  1,288.  I.  Boos.  Manufacture  of  citrates,  tartrates,  and 
amygdalates  of  para-anisidine  and  para-phenetidine. 
Complete  Specification.     June  8. 

11,635.  II.  lladdan.— From  A.  II.  Gouts  and  E  I.  Mare. 
An  improved  process  for  extracting  volatile  matters,  and 
especially  those  of  vegetable  tar.  Complete  Specification. 
June  1 1. 

Complete  Specifications  Accepted. 

1894. 

12,504.  A.  Ilommel.  An  improved  process  for  the  pro- 
duction of  purified,  sterilised,  liquid  lucmoglobin.     May  29. 

15,348.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  acid  derivatives  of  alkylic  salts  of  paramidophenyl 
carbonic  acid.     June  19. 


XXL— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

10,492.  II.  W.  Searle.  Improvements  in  or  connected 
with  the  production  of  photographs.     May  28. 

10,657.  J.  Pain.     See  Class  XXII. 

10,749.  P.  Jensen. — From  M.  Anderson.  Improvements 
in  and  relating  to  method  of  and  apparatus  for  the  produc- 
tion of  coloured  photographs.  Complete  Specification. 
May  30. 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

10,467.  H.  V.  Keeson.  Improvements  in  fuses  for 
projectiles.     May  27. 

10,657.  J.  Pain.  Improvements  in  compounds  for  use  in 
pyrotechny  and  photography.     May  29. 

11,424.  S.  B.  Divine.  Improvements  in  blasting  com- 
pounds.    Complete  Specification.     June  11. 

Complete  Specification  Accepted. 

1894. 

13,506.  11.  H.  Lake.  —  From  The  Dynamet  Actien 
Gesellsehaft  vormals  A.  Nobel  and  Co.  Improvements 
relating  to  the  manufacture  of  explosives.     May  29. 
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COUNCIL   FOR    YEAR   ENDING  JULY,   1896. 

President :  Thos.  Tyrer. 
Vice-Presidents : 


Sir  F.  A.  Abel,  Bart.,  F.ES. 

Horace  T.  Brown,  F.ES. 

John  Calderwood. 

Chas.  Dreyfus. 

Dr.  A.  Dupr6,  F.R.S. 

8ir  John  Evans,  K.C.B.,F.R.S. 


T.  Fairley. 

Boverton  Eedwood. 

Sir  H.  E.  Roscoe,  M.P.,  F.R.S. 

E.  C.  C.  Stanford. 

Prof.T.E.Thnrpe,LL.D.,F.R.S. 

Prof.  W.  A.  Tilden,  F.E.8. 


J.  S.  Mac  Arthur. 

C.  A.  Fawsitt. 

R.  Le  Neve  Foster. 

W.  Douglas  Herman. 

David  Howard. 

Prof.  A.  K.  Huntington. 


Ordinary  Members  of  Council : 


C.  C.  Hutchinson. 
Ivan  Levinst  -in. 
Sir  Root,  l'ullar. 
C-.  .V.  Stoker. 
Wm.  Thorp,  B.Sc. 
Frank  Wilson. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer : 

E.  Rider  Cook,  East  London  Soapworks,  Bow,  E. 

Honorary  Foreign  Secretary  I 

Ludwig  Mond,  P.E.8. 

General  Secretary  t  Charles  G.  Cresswell. 

Offices :  Palace  Chambers,  9,  Bridge  Street,  Westminster,  8.W. 
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A.  B. Allen. 

O.  BL  Bailey,  D.Sr.,Ph.D. 
Joteph  Bei-nays,  M.I.C.B. 
,E.8. 

11.  Brunrier. 

■  lit. 

ok. 

item,  l'h. I). 
BL<   i:..  i 
Jobn  Heron. 
I).  H.  II-  witt,  M.D. 
iMvi'l  Howard. 

Prof.  J.  J.  UommeL 
Prof.  A.  K.  Huntington. 
V.  ilurl-r,  Ph.D. 


Publication  Committee : 
The  President. 

C.  '.'lark-:  Hutchinson. 
Wm.  Kellner,  Ph.D. 
•J    Lewkowitech,  Ph.D, 
Ludwig  .Mom. I,  r.lt.s. 
B,  i).  R.  ffewlanda. 

John  I'attmson. 

W.  11.  I'.-rkin,  Ph.D.,  F.R.H. 

11.  R.  Procter. 
Boverton  Bedwood* 
.     Held. 
Bpiller. 

i  ,LL,D.  i 
Wm.  Thorp. 

i  T.  Wright. 


Editor  : 

WatsoD  Smith,  34,  Upper  Park  Eoad,  Haverstock  Hill,  N.W 

Assisted  by  the  following  Staff  of  Abstractors: 

F.  Machenhauer 
W.  G.  McMillan  [ 


L.  Archbutt.L.XIL,  XVIII.  B 

J.L.Baker XVI. 

D.Bendix III. 


Bertram  Blount .  (xil""x^II. 

Arthur  G.">      TT    TTV    TV 
Bloiam    5      il-  Alv--*-v« 

E.  E.  Blundstone, ")    II.,  III., 
B.A S    X..XIV. 

E.  B.  Brown V.,  VI. 

J.  C.  Chorley  . .  I.,  XIX.,  XXI. 

E.  G.  Coker,  B.Sc I. 

J.H.Collins X. 

V.  Cornish. .  .VIII.,  IX.,  XIII. 
C.F.Cross....    V.,  XII.,  XIX 

W.  P.  Dreaper VI. 

J.  T.  Dunn,  D.Sc.  [    VIx'rX'' 

S.  P.  Eastick   (     I"  xi'x^"' 
Thos.  Ewan,  Ph.D.  Gen.  Chem. 
T.  A.  Glendinning....     XVII. 

H.  Ingle,  Ph.D IV.,  V.,  VI. 

Prof.  D.  E.  Jones,  B.Sc.  ...XI. 

W.E.Kay VI. 

J.J.Knight..{     gjjgp 

cph:D.".K.°.h?:.}Gen-Chem- 

L.deKoningh  XVIII.,  XXIII. 
T.  A.  Lawsou,  Ph.D. .  IV.,  XX. 
F.H.Leeds.  III.,  XIII.,  XXI. 
A.  E.  Ling..  IV.,  XVI.,  XVII. 
D.A.Louis X. 


III.,  IV.,  VI. 

X.,  XL, 
XIV.,  XXII. 
W.  Macnab XXII. 

A.K.Miller,)      XVI..  XVII., 
Ph.D ;         XVIII. 

"N.H.J. Miller, Ph.D.    XV. 
CBAAM.i!?hf!!'}    XI1-  XXII. 
Herbert  Morris.  (  yi^'xili 
H.S.Pattinson.Ph.D.    VII., 

Vann??!::}   XVI,  XVII. 

E.  B.  Pollitt...    I.,  II.,  XXII. 
J.  C.  Eichardson XI. 

F.  W.  Benaut. . .     Patent  List. 
G.H.  Robertson....        XL 

A.  L.  Stern,  D.Sc.  ...     XVII. 

Chas.  Salter..  [      xv^XVL 
H.  Schlichter,  Ph.D.  [  Y%fV" 

%h!D.ld?:.D:s?:}G««-chem. 

E.  Sonstadt III.,  VII.,  X. 

G.  W.  Ah  ey  Teanby. . .  .XVII. 
Eustace  Thomas",  B.Sc.    XI. 

LpliT)h?!'.n.p:]II'IIL'XVI1- 

H.K.Tompkins,  B.Sc.    X. 

%Yl.!ey,M.A:}Gen-Chem- 

Prof.  Jas.  Walker, )  n       r. 

D.Sc,  l'h. I )....]  Gen-Chem- 
a  Otto  Weber,  Ph.D.  IV.,  XIII. 

J.G.Wells XVII..XX. 

A.  Wingham X. 


NOTICES. 
The  Society's  Office  will  be  closed  from  September  1st  to 

September  Kith    next,   and   the    General    Secretary  will    l'eel 

obliged  it'  those  members  who  have  changes  of  address  for 
the  August  or   Beptember   uumbers  to   communicate  will 
I   them   in  either  before  the  former  date  or  after  the 
latti 

Notice   is  hereby   given    that,  in   accordance  with   the 

alterations   in   Rule  27  sanctioned  at  the  Annual  General 

tinL'   in    Edinburgh,    all   new    members   elected   after 

January  Irt,  1895, and  also  those i  lected  Bince  the  last  Annual 

neral  Meeting,  who  do  not  paj  subscription  for  L894, 
will  be  required  to  paj  an  entrance  fee  of  one  guinea.  In 
accordance  with  the  same  rale  the  Life  Composition  Fee  will 
be  20/.,  instead  of   15/.  as  heretofore,  after  the   1st  January 
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Asm   m    GENERAL    Mi  mini;. 

In   consequence   of  the   Genera]    Election,  the   Annual 
Gent  iii  Me.  ting  "••-  postponed  from  July  17  th  to  July  81st, 

need    on    the    COyer   of    tin-    .June    issue.      A    full 

u  ,i    ,,i  the  proceedings,  the  President's  uddn-ss.  and 
to  w..rks  and  excursion  will  appear  in  the  August 
issue. 

Collective  Index. 

A  <r >]l,c-t i\ e  index,  embracing  the  whole  Journal  from 
the  Proceedinga  of  the  Fir^-t  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  1896.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows: — 

To  Members  (see  Kules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
.June  30,  18%,  on   a   form  to  be   hereafter 

provided 

To  Members  (see  Kules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges   on   the   Society's   List,   and 

Past  Members  (see  Rule  30) 10*. 

To  Subscribers 125.  6d. 

To  others 15s. 


5s. 


Bankers'  Obdbbs 

For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Rankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country  ; 
and  Members,  who  have  not  already  done  so.  are  invited  To 
fill  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  1893  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East 
London  Soap  Work6,  Bow,  E. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  (hat  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Sfottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  23rd  JULY  1895. 

Cochrane,  Tbos.  W.,  Underwood  Chemical  Works, 
Lencoxtown,  2s. 1!.,  chemist. 

Fletcher,  Eli,  Park  House.  Aked's  Road,  Halifax,  master 
dyer. 

Gate,  Tom  Erskine,  Messrs.  Howroyd  and  Oldroyd, 
Dewsbury,  manufacturing  chemist. 

Hedley,  Geo.  II.,  2,  Croxteth  Road,  Prince's  Park,  Liver- 
pool, chemical  manufacturer. 

Hirst,  11.  Reginald,  4,  Marlboro'  Villas,  Victoria  Avenue, 
Harrogate,  Yorks,  works  chemist. 

King,  Sidney  J.,  47,  Arundel  Square,  Barnsbury,  X., 
polour  and  dyestuff  traveller. 

Muurling,  T.  J.  R.,  77,  William  Street,  New  York  City, 
U.S.A.,  dyestufi  importer. 

Sudborough,  Dr.  J.  J.,  University  College,  Nottingham, 
lecturer  on  chemistry. 

Zoeller,  E.  V.,  Tarboro',  North  Carolina,  U.S.A.,  phar- 
macist and  cotton  seed  oil  refiner. 


CHANGES  OF  ADDRESS. 

Allen,  G.  J.,  l/o  Pendleton  j  55-56,  Barton  Arcade, 
Manchester;  and  (Journals)  Stonelea,  Swinton  Park,  near 
Manchester. 

Baker,  Theodore,  lo  Oakland;  42,  Westchester,  New 
York,  U.S.A. 

Bamber,  H.  K.  G,  l/o  Dovercourt ;  Ilex  House,  Star- 
cross,  Devon. 

Banks,  A.  J.,  l/o  01 ;  62,  Chancery  Lane,  London, 
W.C. 


Barrie,  D.  McL.,  l/o  Glasgow;  New  Chimes  G.  M.  Co., 
per  private  bag,  Johannesburg,  S.A.J'. 

Beanes,    Edw. ;  Journals  to  Moatlands,  Paddock  Wood, 
Kent. 

(  aldecott,     W.    A.,     l/o     Barherton  ;     Pilgrim's     Rest, 
Lydenburg,  S.A.It. 

"Dodd,    W.    Ralph,   l/o    Stamford    Hill;   Oakdene,    Bush 
Hill  Park,  Enfield,  N. 

Douglas,  Loudon  M.,   l/o  Tooley  Street  ;  29,  Earringdon 
Road,  London,  E.(  . 

Drown,  Prof.  T.  M.,  l/o  Boston  ;  The  Lehigh  University, 
South  Bethlehem,  Pa.,  U.S.A. 

Dunn,  W.   IE,  jun.,  l/o  Gateshead;  c/o  Messrs.  Reckitt 
and  Sons,  Ltd.,  Hull. 

Dyson,    Septimus,    1  o    Bradford;    West     View    House, 
Appleby  Bridge,  near  Leeds. 

Elmore,  A.  S.,  l/o  Oulton ;  Knostrop  Old  Hall,  Leeds. 

Eikentscher,  Dr.  F.,  l/o  Manchester;    3,  Belgrave   Road, 
P.irkdale,  Southport. 

Garcon,  Prof.  Jules,  l/o  Bd.  La  Tour  Maubourg,  75,  Bd. 
St.  Michel,  Paris. 

Harrison,  M.  C.  C,  l/o  Witney;  Haverbrack,  Bishop's 
Stortford,  Herts. 

Herriott,  W.  Scott,  l/o  Demerara  ;  187,  Oswaston  Road, 
1  )erby. 

Heyl,  J.  Edw.,  l/o  Fenchurch  Street;    34,  Endlesham 
Road,  Nightingale  Lane,  Balharn,  S.W. 

Hills,    H.   E.,   l/o   London  ;    Pine   Island    T.    O.,   Kent, 
Auckland,  New  Zealand. 

Holland,   Philip,    To     Southport;    22,  Taviton    Street, 
Gordon  Square,  W.C. 

Hosie,    G.    II.,    l/o     Lochgoilhead ;      Davidson    Place, 
Innellan,  Argyllshire. 

Isler,  Otto,  l/o  Cooper  Street ;    35/37  Dickinson  Street, 
Manchester. 

Jcnes,  Prof.  D.  E.,  l/o  Berthwyn    Street ;    4,   Conway 
Road,  Cardiff. 

Kleeman,  Dr.   S.,  l/o  Liverpool;  84,  Shrewsbury   Road, 
Old  Trafford,  Manchester. 

Krause,    Dr.   Albert    H.,    l/o    Woodland    Avenue;    63, 
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MR.    B.    E.    R.    XEWLANDS    IN   THE    CHAIR. 


SOME  REACTIONS  OF  AMMONIUM  SALTS. 

BY    WAT-OX    BUTTS. 

I  have  read  with  considerable  interest  the  abstract  of  a 
paper  on  the  above  subject  by  W.  R.  E.  Ilodgkinsou  and 
N.  E.  Bellairs,  R.A.,  in  the  Proc.  Cbem.  Soc,  1895  [152], 
114.     (This  Journal,  1895,  571.) 

Amongst  other  things,  these  authors  state  tbat  they 
chose,  for  the  purpose  of  their  experiments  on  the  action  of 
some  metals  on  so-called  ammonium  salts,  "such  salts  of 
oxy-acid-  as  may  be  melted  in  a  comparatively  dry  state 
without  appreciable  decomposition." 

"  So  far,"  they  go  on  to  say,  "  they  have  only  examined 
the  nitrate  and  sulphate."  "These  salt-."  they  state,  "  were 
dried  and  carefully  melted,  and  the  metal  in  foil  or  thin 
sheet,  introduced." 

But  ammonium  sulphate  will  not  melt.  One  equivalent  of 
ammonia  is  expelled  on  heating,  and  ammonium  hyd 
sulphate  or  "  bisulphate  of  ammonia,'-  is  left,  and  it  is  this 
bisulphate  or  acid  sulphate  which  fuses  (viz.  NH4  HS04). 
The  com  it  different  with  the  nitrate,  this  suit  melting 
with  hot  slight  alteration,  at  about  153°  C.  (This  Journal, 
1892,  868.)  The  melting  point  of  ammonium  hydi 
sulphate  is  about  146°  C.  Thus,  though  the  temperature 
•  lined  in  tl  i  both  fused  salts  employed, 

lemething  below  160    C.  yet  the  intrinsic  characters  of  the 

itli'.iently   different    to  make  it 

difficult  to  compare   tl.  ral  actions   upon   metals,  the 

ammonium  nitrate  being,  in  the  main,  the  normal  salt,  whilst 

-ed  sulphate  must  of  necessity  be  chiefly,  if  not  whollj  , 

id  sulphate,  Nil  HS04.  With  regard  to  the  phenomena 

,     '.hen  tii.  t  Upon  the  pieces  of    I 

the   D  e    1    have    been   studying 

ulphate  and  other  salts  of  ammonium  during 
the  b  ,  it  may  be  interesting  to  note 

how  I  will  behave  when  heated  alone.      As  regard* 

done  on  I  aelin  -   Handbook, 

Vol.   II.,  402.     I  find   in   my  note-book  a  record  oi  i 
■  — 
1.   Decembei    21  it,    i  grms.   of   ammonium 

phate  were  heated  at  200  I  .  when  it  was  found 

that  0*08  per  i  '  ■  ot  com  <■ 

mount   ol  ammonia  hud    been   evolved. 
Aaothei  quantity  ■  i  ammoniom   mlphati 


taken  and  again  heated  for  4  hours  at  200°  C,  the  first 
experiment  being  repeated,  and  the  ammonia  evolved  being 
also  determined. 

Ammonia  evolved  =  ",5-6  per  cent. 

Sulphur  Trioxide  =  OMJ44  per  cent,  lost  n>  SO.,. 
January    l-'S/A,  1894. — 3  grms.  of    ammonium  sulphate 
were  heated  to  250"  C.  for  22  hours. 

In  this  time  ammonia  evolved  =  7-7  per  cent. 

sulphur  Trioxide  =  0-074   per  cent,   lost  as 
S( ).,. 

In  some  other  similar  experiments,  whilst  even  a  some- 
what higher  temperature  was  employed,  and  more  ammonia 
evolved  in  the  periods  over  which  the  action  extended,  yet 
no  sulphurous  oxide  could  be  detected  in  the  products 
evolved.  I  gather  from  this  that  the  manner  of  heating  up 
the  salt,  whether  it  be  rapidly  raised  to  the  ultimate  tem- 
perature or  slowly,  plays  some  part  in  the  conditions  under 
which,  within  certain  limits,  sulphites  are  formed  and 
evolved. 

That  the  conditions  under  which  metallic  foils  are  placed, 
whether  introduced  into  a  fused  normal  salt  like  ammonium 
nitrate  or  into  an  acid  salt  like  fused  ammonium  sulphate 
(more  or  less  bisulphate  of  ammonium),  are,  to  say  the 
least,  somewhat  different,  may  be  gathered  from  an  experi- 
ment I  tried,  and  which  is  dated  31st  January  1894.  Some 
ammonium  sulphate  which  had  been  heated  until  it  lost  only 
19  per  cent,  of  its  one  equivalent  of  ammonia,  was  dissolved 
in  water,  and  into  the  solution  some  zinc  dust  was  sprinkled. 
Hydrogen  was  freely  evolved.  When  gossamer  zinc,  such 
as  is  used  in  precipitating  gold  in  the  Mac  Arthur  Forrest 
process,  was  placed  iu  the  solution,  hydrogen  was  also 
evolved  on  slightly  warming.  Neither  solution  of  pure 
ammonium  nitrate,  nor  of  normal  ammonium  sulphate,  can 
produce  such  a  result. 

The  ready  solubility  of  silver  in  fused  "  ammonium 
sulphate  "  or  rather  ammonium  hydrogen  sulphate  is  thus 
easily  explained.  Now,  the  authors  state  that  in  their 
study  of  the  reactions  described,  they  took  care  to  main- 
tain the  temperature  of  the  fused  salts  below  160°.  I 
believe  I  can  positively  say  that  bisulphate  of  ammonium 
(NH4HS04),  at  or  below  160°  C,  would  not  decompose. 
If,  however,  the  fused  salt  consisted  of  a  mixture  of 
NH4HS04  and  (NH4)2S04,  then  NH:i  would  escape  more 
or  less,  according  as  more  or  less  normal  sulphate  were 
present  in  the  mixture,  and  my  belief  is  that  metals  present 
would  be  modified  in  their  action  on  the  fused  or  semi  fused 
salts  and  vice  versa,  according  as  more  or  less  normal 
sulphate  were  present. 

I  think  that  the  authors  may  have  been  trying  their 
experiments  as  far  as  sulphate  of  ammonium  is  concerned, 
in  two  ways  (  1  )  using  metal  mixed  with  pure  normal  sul- 
phate of  ammonium,  and  (2)  using  metal  in  contact  with 
pure  lium  hydrogen  sulphate.    But  method  (1)  would 

BOOU  lead  to  acidity  of  the  mass,  through    expulsion  of  N  1 1 

and  formation  of  some  NH4HS04.  It  is  easy  to  prepare, 
almosi  chemically,  pure  ammonium  hydrogen  sulphate  by 
dually  heating  the  normal  sulphate  up  to  abon  300  to 
320  C.  in  a  platinum  dish  (porcelain  or  glass  would  be 
attai  I  nid  finally  raising  the  temperature  for  a  Bhort 
period  almost  to  dull  redness.  Ammonia  is  first  evolved, 
as  the  t'  oiperature  rises  it  becomes  mixed  with  ammonium 
sulphites,  finally  ammonia,  sulphurous  oxide,  water  and 
niti'  ipe,  and  what  i-  left  behind  on  cooling  is  alm<  st 

pure  MI  IIS<  ),.  At  the  higher  temperature,  the  ammonium 
molecule  and  that  of  sulphur  trioxide  mutual  de- 

tion,    nitrogen,    sulphur    dioxide    and    water    being 

formed.     Bowever,  the  bisulphate  at  this  high  temperature 

•  lee.  .  1 1  Bulphite,  Or  even    a  trace  thereof,  and  so 

it  comes  about  that  a  pure   bisulphate    remain-    as  a  residue. 

Indeed,  at   so  high  a  temperature  a-  Bay  l30°-450°  C.  or 

thereabout-,  if  dry  ammojiiaea I  gas  be  passed  into  l'u-cd 
ammonium  hydrogen  -ulphate  it    acts  upon  it  a-    a  reducing 

agent  somewhat  as  follows :  — 

8(NH4HS04)   ■   Ml.      _ME   t    IS<  IH20   -  2N. 

On  thi-  subject  1  bave  some  records  that  maj  be  of  interest. 

•  li  tages  of  at  d  to  100 

"  equivalent  ol    NH»,  «  h  e»  with   Ml  ,Mm  > 

Ml,,  Ml,. 
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\|,nl  'Ml.   1894  ■      ■  am  bisulphate  (NH4HSO  I 

bnlb  app  '      ■  "   '  '■  (d< 

mil  nd    Baly's   thi  and    the 

j,..,  Dto  a  1  ■  ■  :i  pnenm 

trough,      I'  md  thai  uitrogen    al  this   temperature 

iras  prettj  frcelj  evolved,  along  witl  SOj,  and  after  heat- 
ing lerable  time,  the  residue  in  the  bulb  was 
allowe  then  examined.  It  was  found  t<> 
have  been  largi  Ij  converted  into  ammoninm  sulphites. 

April  1  ltli  —  .\  n.  .tli.i  quantity  of  bisulphate  was  similarly 
heated  to  100  (  \  lefs  quantity  of  nitrogen  together 
wiili  so si  1  .  was  evolved. 

April  12th. — Another  and  similar  quantity  of  X 1 1 , 1 1  > f  > . , 
huh  heated  to  850      360°  C,  was  found  to  yield  little  or 
no  nitrogen. 

It  was  concluded  that  nitrogen  gas  only  begins  to 
be  perceptibly  evolved  from  XII ,1  ls< >,,  on  heating  to 
temperatures  between  860  and  100  ('.,  but  thai  it  is 
free  I  \  evolved  at  150  C.  Alter  beating  for  about  an  hour 
at  this  temperature,  the  residue  in  the  bulb  was  examined 
for  sulphites.  It  was  found  to  contain  20 •  5  per  cent,  of 
SO,.  (NH^SOj  contains  64;6  and  NH4HSOa  55-2  per 
cent,  of  SO.,.  There  is  no  doubt  that  at  the  temperature 
named,  the  glass  of  the  containing  vessels  employed  was 
acted  upon,  and  consequently  may  be  considered  to  have 
taken  part  in  the  reaction  to  a  small  extent.  By  heating 
ammonium  bisulphate  to  450°  C,  and  maintaining  it  at 
that  temperature,  and  collecting  the  gas  evolved  over 
alkaline  water  in  a  pneumatic  trough,  very  fairly  pure 
nitrogen  gas  could  be  prepared.  [What  the  complete 
mechanism  of  the  reaction  is  at  temperatures  below  3G0°, 
when  the  evolution  of  nitrogen  becomes  imperceptible,  and 
yet  sulphurous  aeid  is  formed,  I  am  not  yet  prepared  to  say.] 
The  practical  attempt  was  now  made  to  answer  the 
question:  Does  bisulphate  of  ammonium  (X II ,//>Y>,) 
suffer  reduction  til  high  temperatures  in  contact  with  free, 
dry  ammonia  ' 

Dry  ammonia  was  passed  through  fused  NH4HSO4  at 
about  300°  C.  under  partial  vacuum.  The  ammonia  was 
absorbed  to  a  certaiu  extent.  After  passing  a  certain 
amount  of  the  gas,  the  supply  was  cut  off,  and  the  residue 
being  maintained  at  31  in  C,  air  was  aspirated  through  the 
semi-fused  mass.  It  was  then  found  that  the  ammonia 
which  had  been  absorbed,  was  again  given  off,  and  in  fair 
abundance.  After  maintaining  at  300  for  about  half-an- 
hour,  the  temperature  was  dropped  to  245°  C.^  when  it  was 
found  that  ammonia  was  still  evolved,  and  evolved  with  a 
fair  amount  of  freedom.  It  would  seem  then  that  in  pre- 
sence of  an  atmosphere  of  ammonia,  ammonia  is  absorbed 
by  XII,nS!  >.,  at  a  temperature  at  which,  however,  it  is  at 
once  given  up  again,  if  that  atmosphere  be  removed  or 
be  replaced  by  one  of  an  inert  g.i-. 

April  ISth. — Some  more  NH4HSO4  was  now  heated  to 
from  310  to  3-20  C.  and  ML  was  passed  through  it  for 
about  an  hour.  For  the  first  four  or  five  minutes  the 
ammonia  was  almost  entirely  absorbed.  About  the  end  of 
the  hour,  the  bisulphate  had  become  distinctly  thicker  than 
before,  from  formation  of  normal  sulphate.  After  the 
experiment,  the  salt  was  found  to  have  become  almost 
solid.  On  heating,  ammonia  was  abundantly  evolved,  and 
it  a  much  lower  temperature  than  310°  C.just  as  in  the 
former  experiment.  On  testing  some  of  the  residue  at  the 
end  of  the  period  of  ammonia  absorption,  it  was  found  that 
about  30  per  cent,  of  unchanged  bisulphate  remained,  this 
-  calculated  from  an  alkalimetric  titration  of  the  acidity 
of  the  residue. 

April  19th. — The  experiment  was  repeated  at  350 — 360°  C. 
Ammonia  seemed  fully  absorbed  during  the  first  4 — 5 
minutes,  but  after  that  period  a  large  proportion  seemed  to 

mabsorbed.  About  45" 8  percent,  ofui 
NH4HS04  remained  (51-7  per  cent,  of  normal  sulphate), 
this  was  the  limit  of  eapacitj  fcr350— 360c  C.  then.  Now 
the  singular  observation  was  mail  in  all  three  of  the  pre- 
ceding experiments,  that  at  theii  close,  on  opening  the 
and  allowing  the  semi-fused  residue  to  cool  down,  the  mere 
removal  of  the  atmosphere  of  ammonia  by  difTusu  n  or  other- 
wise, was  quite  sufficient  to  cause  an  abundant  evolution  of 
ammonia  to  take  place  from  the  cooling  mass   at  various 


Stages  "f   temperature    still    exalted,  but    considerably  below 

that  .it   which   the  gas  was  readily  absorbed  in  the  first 
instance,  under  the  conditions  named, 

April  20th. — Experiment  now  repeated  at410°— 420  C. 
Ammonia  even  now  slightly  absorbed.  To  the  extent  of 
leaving  about  85*6  per  cent,  of  nuchanged  bisulphate. 
(The  bisulphate  us,  (i  in  these  experiments  contained  ■ 

per  cent,  of  real  MI.llM  I 

April  l'3i<1. — Experiment  of  April  Huh,  repeated  with 
same  result,  viz.,  .')  1  7  per  cent,  normal  sulphate  formed. 
On  blowing  out  all  ammonia  from  the  apparatus,  washing 
the  connecting  tubes,  and  then  re  connecting  with  standard 
sulphuric  acid,  ami  lowering  the  temperature  to  300  C,  and 
keeping  at  that  temperature  for  7  hours,  and  then  at 
.(■jo — 340°  C  for 3 hours, until  nomoreammonia  was  evolved, 
it  was  found  that  about  51  per  cent,  of  the  formerly  absorbed 
ammonia  was  again  driven  off,  at  a  lower  temperature  ac- 
cordingly, than  that  at  which  it  had  been  absorbed. 

April  27th. — In  another  experiment  it  was  frund  that 
after  absorbing  ammonia  at  350—360  C.  (51  •  7  per  cent. 
nt  normal  sulphate  being  formed),  on  cooling  down  as  low 
jis  200° — 210  ( '.,  ammonia  was  very  perceptibly  evolved 
from  the  mass 

April  21st. — Ammonium  bisulphate  heated  up  to  about 
420  C.  Ammonia  absorbed,  but  only  to  the  extent  of  form- 
ing about  12*9  per  cent,  of  normal  sulphate.  If  the  am- 
monia be  passed  through  slowly,  decomposition  occurs  at 
the  temperature  named  i  120  C),  i.e.,  reduction  of  sulphate 
to  sulphite  with  production  of  nitrogen  gas.  The  sulphite  is 
of  course  instantly  decomposed  by  the  highly-heated  and 
fused  bisulphate,  and  S02  passes  over.  If  the  rapidity  of 
evolution  of  ammonia  be  increased,  escaping  Nil,  unites 
(along  with  H30)  with  sulphur  dioxide  in  the  tubes  leading 
from  tbe  apparatus,  and  forms  white  fumes  of  NH,IISO:i. 

In  employing  ammonium  sulphate  or  ammonium  hydrogen 
sulphate  then,  in  experiments  at  exalted  temperatures  with 
metals,  the  reactions  which  may  ensue  must  of  necessity  be 
of  a  more  complicated  nature  than  would  appear  at  first 
sight.  For  example,  Messrs.  Hodgkinson  and  Bellairs  state 
that  nickel  and  coba*lt  act  like  copper  at  a  little  below  160° 
on  ammonium  sulphate,  but  more  sublimate  of  sulphite 
results,  and  "  the  amount  of  hydrogen  is  very  small.  Now 
iu  the  light  of  my  experiments  at  much  higher  temperatures, 
in  which  the  hydrogen  of  free  ammonia  evidently  reduces 
tbe  SOu  molecule  to  SO- in  NH4HS04,  it  seems  very  pro- 
bable that  "  the  amount  of  hydrogen  is  very  small,"  be- 
cause the  nascent  hydrogen  liberated  by  the  nickel  and  cobalt 
at  or  near  160°  C,  will  have  reduced  S<  )3  to  SO*,  and  so  given 
rise  to  formation  of  sulphite  and  water. 

When  Messrs.  Hodgkinson  and  Bellairs  say  "  the  am- 
moninm group  seems  to  be  displaced  and  broken  up  by 
metals  at  temperatures  just  below  those  at  which  the  salts 
undergo  resolution,  if  heated  alone," — I  entirely  fail  to 
comprehend  how  this  applies  in  the  case  of  "  ammonium 
sulphate,"  and  for  this  reason.  The  authors  say  that  in 
their  experiments  "the  salts  were  dried  and  carefully  melted" 
before  the  introduction  of  the  metals.  Now  normal  am- 
monium sulphate  as  such  will  not  melt.  Ammonium 
hydrogen  sulphate  will  melt  at  about  146°  C,  but  its  de- 
composition point  lies,  as  we  have  seen,  tolerably  high, 
certainly  higher  than  160c  C.  by  a  great  deal.  If,  however, 
the  normal  sulphate  be  referred  to.  then  the  evolution  of 
ammonia  during  the  action  of  the  metal,  has  little  connection 
with  the  experiment,  for  I  have  also  proved  that  ammonia 
readily  separates  from  finely  powdered  ammonium  sulphate 
at  a  temperature  of  160  C.  Then  again,  where  Messrs. 
Hodgkinson  and  Bellairs  state  in  some  of  their  experiments 
with  metals  and  ammonium  sulphate,  that  little  hydrogen, 
or  none,  escapes,  whilst  sulphurous  oxide  alone  or  as  sulphite, 
does,  is  to  me  contusing,  since  it  seems  exceedingly  pro- 
bable that  hydrogen  so  soon  as  liberated  in  status  nascendi, 
would  at  once  react  upon  a  S03  molecule  of  the  sulphate 
reducing  it  to  SO  .  and  hence  would  not  be  in  evidence, 
though  it  was  originally  liberated,  but  be  in  fact  actually  in 
part  or  wholly  represented  by  the  sulphite  sublimed. 

My  remarks  so  far  have  been  directed  to  ammonium 
sulphates,  but  with  regard  to  the  nitrate  I  may  mention  that 
so  far  as  evolution  of  ammonia  is  concerned  in  the  experi- 
ments of  Messrs.  Hodgkinson  and  Bellairs,  there  is  nothing 
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extraordinary,  for  Veley  has  shown  (Phil.  Trans.  Royal 
Soc,  1888,2.r>7 — 95),  that  on  heating  ammonium  nitrate  alone 
at  temperatures  somewhat  below  that  "at  which  it  under- 
goes resolution,"  ammonia  is  set  free,  as  is  also  nitric  acid. 
(See  this  Journal,  1893,  10.)  If,  then,  a  metal  vulnerable 
to  nitric  acid  be  present,  it  is  a  matter  of  small  surprise  that 
that  metal  is  attacked,  and  so  soon  as  the  trace  of  nitric 
acid  has  thus  done  duty  and  been  removed  from  the  free 
state,  it  is  natural  that  the  slight  dissociation  shall  be  again 
set  up,  with  separation  of  a  little  more  ammonia,  and  forma- 
tion of  more  metallic  nitrate  and  so  on.  In  the  one  case 
then  the  action  is  pretty  much  that  of  nitric  acid  on  the 
metal  employed  with  collateral  evolution  of  ammonia,  and 
not  that  of  ammonium  nitrate  ;  and  it  will  be  no  matter  of 
surprise  that,  as  Messrs.  Hodgkinson  and  Itellairs  say,  "  it 
is  doubtful  whether  any  hydrogen  escapes."  I  should  say, 
"  more  than  doubtful."  In  the  other  case  it  is  a  matter  of 
the  action  of  an  unstable  alkaline  hisulphate  on  the  respec- 
tive metals,  at  a  temperature  at  which  any  nascent  hydrogen 
developed,  would  probably  be  at  once  consumed  in  reducing 
S03  to  SOj  with  formation  of  H20  and  sulphites. 


-ooOQQQpom— » 


CA.PTAIN  M.  NADIEIN'S  COMPOUND  SIPHON. 

BY   N.    VT.   TCHATKOVSKY. 

This  siphon,  of  somewhat  original  shape,  consists  of  a 
system  of  single  siphons,  or  bent  pipes  of  increasing  bore, 
which  fall  one  into  the  other,  all  terminating  in  the  lower 
part  of  the  thickest  one.  As  soon  as  the  smallest  pipe  is 
filled  with  fluid,  and  it  works,  the  whole  system  is  brought 
into  action.  The  explanation  of  this  lies  in  the  fact  that 
whilst  the  liquid  from  the  smallest  pipe  passes  down 
through  the  lower  portion  of  the  second  pipe  it  carries 
down  part  of  the  air  contained  therein,  thus  rarefying  it 
and  causing  the  liquid  to  be  sucked  through  the  second 
pipe.  In  this  way  a  very  small  constant  supply  of  fluid  is 
required  to  keep  the  appliance  periodically  and  automatically 
at  work.  In  the  case  of  a  compound  siphon  beginning 
with  the  smallest  pipe  of  ^  in.  diameter,  a  supply  through 
| — -pg  in.  pipe  is  sufficient  therefore,  whilst  if  the  smallest 
pipe  be  of  \  in.  diameter,  a  supply  of  ^ — ^  in.  will  make 
it  work.  On  the  other  hand,  the  force  of  the  flush  and  the 
speed  of  the  discharge  do  not  depend  on  the  rate  of  supply, 
but  on  the  section  of  the  largest  pipe.  A  siphon  termi- 
nating in  a  pipe  of  1  in.  diameter  empties  a  2|-gall.  basin 
in  8  seconds,  whilst  in  the  case  of  the  largest  pipe  being  of 
in.  diameter,  a  3^-gall.  basin  is  discharged  in  less  than 
5  seconds. 

The  action  is  antomatic,  and  the  intervals  between  the 
successive  discharges  may  be  minutely  regulated,  that  is  to 
say,  it  may  be  brought  into  action  every  two  minutes,  live 
minutes,  ten  minutes,  every  half  hour,  or  every  hour — 
according  to  the  requirements  of  the  case.  Such  regulation 
would  depend  on  a  combination  of  pipes  of  certain  sizes, 
with  a  suitable  rate  of  supply  of  the  liquid  into  the  basin 
to  be  discharged. 

Whilst  discharging  the  contents  of  a  vessel  much  quicker 
than  a  single  siphon  of  the  same  section,  and   with  much 

greater   force,  this    siphon    serves    a    much    more    important 

pnrpose  than  merely  emptying  since,  in  discharging 

liquid,  it  i    capable    of  sucking    in  and    mixing  with  itself  a 

able  amount  of  air  throned  the  overflow  pipe  (if 

■i;  a-  m  II  a-  through  the  short  c,,d-  of  the  smaller  | » i j .- 

'lie  end  of  each  discharge,  whilst  the  larger  pipes  are 

still  at  work.    This  action,  in  the   firsl   place,  removes  the 

foul   air    from   the   basin  ras    In    tie     case    of  a    urinal,  and, 

ondly,  in  mix  ,   uir  with  impure  liqnid  it  a-sists 

mical  action  of  the  oxygen  upon  the  organic  matter. 

It  will  he  m  i  in, m  th.    above  thai  this  siphon 

r  be  arranged  either  for  automatic  emptying  oi  flu  h 

ptirj  may  be.     It  i    propo  <  i  :.t  pr<   i  ul  to 

■  ris  of  urinals  in  large  dw<  l: 


and   buildings,   such   as    hospitals,  schools,  hotels,  harra.  I. 
railway  stations,  &C,  in   order   to  get    rid   entirely  with  the 
smell   of  rottening   urine    with  either  excessive   waste  of 
water,  use  of  disinfecting  chemicals,  or  attendance 

It  has  been  suggested  to  me  by  Mr.  Watson  Smith  thai 

perhaps  this  siphon  could  be  employed  with  advantage, 
instead  of  the  usual  "  tumblers,"  for  spreading  water  over 
the  perforated  tops  of  the  absorbing  towers,  in  the  conden- 
sation and  manufacture  of  hydrochloric  acid,  several 
siphons  being  used,  and  their  basins  being  filled  from  the 
over-head  water  cistern  (and  consequently  emptied),  at 
different  periods. 


<3» 


— «-i7»f>M»3)Qoa;>o^ai 


JUNKER'S  CALORIMETER. 

\:\     iiii:m\\\    killM'. 

This  instrument  is  intended  to  ascertain  in  a  very  simple 
and  reliable  manner  the  heating  value  of  gases.  The 
necessity    of  such    an    apparatus    lies  in    the    extraordinary 

extension  of  the  use  of  hydrocarbons  in  place  of  solid 
fuel. 

Twenty  0  the    only  extensive  use  of  illuminating 

was  for  lighting  purposes.  In  granting  charters  to  th< 
gas  companies  the  Legislature  therefore  only  took  care  thai 
the  public  mould  be  supplied  with  a  certain  lighting 

power,  generally  known  as  "16  candle-power"  gas.     We 
nil    retain   this   perfectly  ob  id    useless    standard, 

while  using  the  gas  more  and  nee.    for  purposes  where  the 
candle-power  affords  no  indication  of    its  calue,  viz.,  for 
ad  for  power. 
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M •,,  bi    late  Sir  Win.  Sit  dm  oa  gave  il  m  his 

>n  tint  it    «.i-  • .  1 1 1  \    a    question    of    time,  thai    the 

I  1.  1  going   en  liy  burning    it  in  ill-con- 

Btructed    grates,  si  ind    furnaces  ■would   cease,  and 

tint  the  onlj  rational  d  I  using  gaseous  fuel  would 

enerally  adopted.      Thai  prophecy  has  already  gone 

nrards  fulfilment,  even  in  directions  of  which  he  had 

then  Do  knowledge.    There  is  no  longer  any  question  t h;«t 

ie  gives  an  infinitely  hotter  return  in  motive 

power  than  the  strain  engine;  and  in  our  time  where  in- 

rentions  are   DO  longer  accidents,  hut  the   results  of  a  set 

pnrposi .  the  present  practical  difficulties  of  building  gas 

engines  of  Large  motive    power    will  Boon    he   removed. 

Thousands  Of  large  factories  already  rely  for  their  motive 
power  on  the  pas  engine,  besides  gas-driven  boats  and 
-hips,  tramways,  motor  cat's,  and  even  tricycles.  The  gas 
Mo\.  in  the  kitchen,  and  for  heating  rooms  is  a  firmly- 
established  institution,  gas  producers  replace  stokers,  and 
innumerable  other  uses  of  gas  have  been  found  in  almost 
even  one  of  which  it  is  the  heating  power,  but  not  the 
lighting  value  of  the  gas  that  is  coming  into  request.  Even 
upon  the  very  domain  of  lighting,  the  heating  power  is  en- 
croaching, as  the  new  departure,  the  incandescent  gas 
light  depends  for  its  effect,  not  on  the  candle-power  but  on 
the  heating  power  of  the  gas. 

Is  is  therefore  nothing  less  than  an  anachronism,  that 
the  public  should  still  have  to  be  content  with  buying  their 
gas  on  the  basis  of  a  standard  that  is  perfectly  useless  to 
them.  To  make  matters  worse,  science  has  put  into  the 
hands  of  the  gas  companies  ready  means  of  producing  gas 
of  a  very  poor  quality,  and  enriching  it  to  the  statutory 
candle-power  by  the  addition  of  suitable  cheap  hydro- 
carbons. Of  the  many  instances  how  this  is  done  I  will 
only  mention  the  recent  proposal  of  Professor  Vivian  B. 
Lewes,  to  send  through  the  mains  a  12  caudle-power  gas, 
and  to  enrich  it  up  to  16  candle-power  or  more  at  the  con- 
sumer's meter  by  means  of  acetylene.  This  plan  would,  no 
doubt,  be  to  the  interest  of  the  gas  companies,  but  if  it 
■were  intended  to  charge  the  same  price  for  this  enriched 
gas.  the  amount  of  money  to  be  paid  for  such  gas  for  all 
heating  and  power  purposes  -would  at  once  increase  about 
25  per  cent.  Acetylene  has  about  14  times  the  lighting 
power  but  only  double  the  heating  power  of  ordinary  coal 
gas.  While,  therefore,  a  small  quantity  of  acetylene  would 
be  sufficient  to  raise  the  lighting  power  of  12-eandle  gas  to 
16  candles,  the  heating  value  would  hardly  be  increased  to 
any  appreciable  extent  by  the  process.  The  gas  company 
in  adopting  this  course  would  remain  strictly  w  ithiu  their 
legal  rights,  but  the  gas  engines,  gas  stoves,  incandescent 
lights,  iVc.,  would  at  once  become  extravagantly  wasteful. 
This  state  of  things  has  already  bad  serious  commercial 
consequences.  Gas-engine  makers  sell  their  engines  on  a 
guarantee  that  the  same  shall  use  no  more  than  so  many 
cubic  feet  of  16  candle-power  gas  per  horse-power  per 
hour.  Trials  at  the  works  bear  out  this  guarantee,  but 
•when  the  engine  is  used  at  the  buyer's  works,  it  requires 
perhaps  20  per  cent,  more  gas,  which  when  tested  with  the 
photometer  however  still  shows  the  statutory  16  candles. 
There  may  be  a  suspicion  that  the  heating  value  of  the  gas 
at  the  buyer's  place  is  not  so  high  as  at  the  builder's,  but 
how  is  this  to  be  proved  ?  A  complete  analysis  of  the  ga- 
requires  a  skilled  chemist  and  a  suitably  fitted  laboratory, 
which  an-  not  at  band  everywhere,  and  even  where  they  are, 
it  would  take  half  a  day  to  finish  the  analysis,  and  during 
that  time  the  composition  of  the  gas  may  already  h^ve 
considerably  altered. 

The  foregoing  remarks  will  show  conclusively  that  the 
present  mode  of  using  gas  imperatively  demands  an  instru- 
ment which  will  enable  any  intelligent  man  to  ascertain 
the  heating  value  of  gas  in  an  expeditious  and  reliable 
manner. 

It  is  claimed  for  Junker's  calorimeter  that  it  perfectly 
fulfils  these  conditions. 

As  will  be  seen  from  the  sectional  drawing,  the  calorimeter 
consists  of  a  combustion  chamber  surrounded  by  a  water- 
jacket,  this  water-jacket  being  traversed  by  a  great  many- 
tubes.  To  prevent  loss  by  radiation,  the  water-jacket  is 
surrounded  by  a  closed  annular  air-space  in  which  the  air 
cannot  circulate.     The  whole  apparatus  is  constructed  of 


copper  of  great  conductivity,  and  as  thin  as  is  compatible 
with  strength.  The  water  enters  the  water-jacket  at  the 
bottom,  and  leaves  it  at  the  top,  while  the  hot  combustion 
gasi  -  of  the  llame  of  the  gas  that  is  on  trial  enter  the  tubes 
at  the  top  and  leave  them  at  the  bottom.  There  is,  there- 
Ion  .  not  only  a  very  large  surface  of  thin  copper  between 
the  gases  and  the  water,  but  the  two  move  in  opposite 
directions,  during  which  process  all  the  heat  generated  by 
the  flame  is  transferred  to  the  water,  and  the  waste  gases 
leave  the  apparatus  approximately  at  atmospheric  tempera- 
ture. The  gas  to  be  burned  is  first  passed  through  a  meter, 
and  then,  to  ensure  constant  pressure,  through  a  pressure 
regulator.  The  source  of  heat  in  relation  to  the  unit  of 
time  is  thus  rendered  stationary ;  and  in  order  to  make  the 
absorbing  quantity  of  heat  also  stationary  two  overflows  are 
provided  at  the  calorimeter,  making   the  head  of  the  water 


as  Supply, 
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and  the  rate  of  flow  of  the  tame  constant.  The  temperatures 
of  the  water  entering  and  leaving  the  apparatus  can  be 
read  at  the  respective  thermometers  ;  as  shown  before,  the 
quantities  of  heat  and  water  passed  through  the  apparatus 
are  constant.  As  soon  as  the  flame  is  lighted  the  temperature 
of  the  exit  thermometer  will  rise  to  a  certain  point  and  will 
very  nearly  remain  there.  All  data  for  ascertaining  the 
heat  given  out  by  the  flame  are  therefore  available. 


Fig.  2. 


1.  Cold  water  inlet.  24. 

2.  Strainer.  25. 

3.  Overflow  to  calorimeter.  26. 

4.  Upper  container.  27. 

5.  Waste  overflow.  28. 
6  and!.  Fall  pipe  and  joint.  29. 

8.  Drain  cock. 

9.  Adjustment  cock.  30. 

12.  Cold  water  thermometer.  31. 

13.  Air  jacket. 

14.  Perforated  spreading  ring.        32. 
15  and  \0.  Water  jacket. 

17.  Baffle    plates   with     cross       33. 
slots. 

15.  Lower  overflow.  34. 

19.  Lower  container.  35. 

20.  Hot  water  overflow.  3fi, 

21.  Hot  water  nipple.  39. 

22.  Gas  nipple.  43. 

23.  Air  supply  regulator. 


Gas  nozzle. 
Clamp  for  burner. 
Burner  holder. 
Burning  cap. 
Combustion  chamber. 
Roof  of  combustion   cham- 

b(  r. 
Cooling  tubes. 
Receiver    for     combustion 

gases. 
Outlet      for 

arises. 
Throttle    for    combustion 

gases. 
Brass  base  ring. 
Condenser)  wafer  outlet. 
37,  and  38.  Air  jacket. 
T>  st  hole  in  air  jacket. 
Hut  water  thermometer. 


The  two  principal  standard  units  of  heat  are  the  caloric 
and  the  British  thermal  unit,  representing  the  amount  of 
heat  required  to  raise  the  temperature  of  1  kilo.  (1  litre)  of 
water  1"  C,  or  of  1  lb.  of  water  1"  F.  respectively. 

All  we  have,  therefore,  to  do  is  to  measure  simultaneously 
the  quantity  of  gas  burned  and  the  quantity  of  water 
passed,  and  the  difference  in  temperature  between  tne 
entering  and  leaving  water.  For  the  present  experiments 
I  am  using  Centigrade  thermometers  and  a  two-litre 
measure  glass.  The  meter  shows  ^  of  a  cub.  ft.  per 
revolution  of  the  large  hand  ;  the  circumference  being 
divided  into  100  parts,  we  can  read  ,„',,,/  accurately.  The 
water  supply  is  so  regulated  that  the  overflow  is  working 
freely,  and  the  water-admission  cock  is  set  to  allow  two 
litres  of  water  to  pass  in  about  a  minute  and  a  half. 

The  calorimeter  is  now  ready  to  take  the  reading. 

The  cold  water  has  as  a  rule  a  sufficiently  constant 
temperature  that  we  nod-  it  only  once;  it  is  now  17  2 
C.  Ai  soon  as  the  lar;."-  index  of  the  meter  passes  zero, 
I  note  the  state  of  the  meter  and  at  the  same  time  transfer 
the  hot-water  tube  from  the  funnel  into  the  measur 
and  while  that  i-  being  filled  I  note  the  temperature  of  the 
hot  water  at  say  10  interval-,  to  draw  the  average. 

The  temperatures  are   18*8 

■:, 

44  li 
4tl 
18  •  9 

43-8 
i:;-7 
I8'l 

I  J-7 

-•() 

Arerage,  » -3  •  8 . 


combustion    | 


The  measure  glass  is  now  filled  ;  I  turn  the  gas  out  and 
find  from  the  readings  of  the  meter  at  the  beginning  and 
the  end  of  the  experiment  that  we  have  binned  0*85  cub.  ft., 
by  means  of  which  we  have  raised  the  temperature  of  the 
two  litres  of  water  26  -6"  C,  viz.  43-8°  -  17-2°. 

We  have  now  only  to  make  a  very  short  calculation  by 
inserting  the  data  given  by  the  experiment  into  the 
formula — 


II 


W  .T 


cub.   ft.   of  gas    in 


where  H  is  the    calorific    value    of  1 
calories, 

W  the  quantity  in  litres  of  the  water  heated, 

T  the   difference   in  temperature  beiween   the  two 
thermometers  in  degrees  C.,  and 

G  the  quantity  in  cubic  feet  of  gas  used. 
We  therefore  find — 

H  =      *  =  152-3  calories, 

or    muhiplied    by    the    known    factor    3*96828    we    get 
604-4  B.T.U. 

I  mentioned  before  that  the  effect  of  the  cooling  water 
is  such  that  the  waste  gases  leave  the  calorimeter  at  about 
atmospheric  temperature.  All  hydrocarbons  when  burned 
form,  however,  a  considerable  quantity  of  water,  which  in 
all  industrial  processes  escapes  with  the  waste  gases  as 
steam.  The  latent  heat  of  this  steam  is  therefore  not 
utilised  when  firing  a  stove  or  driving  an  engine  with  cas  ; 
in  the  above  result,  however,  the  latent  heat  is  included, 
because  in  the  copper  tubes  the  steam  is  condensed,  and  its 
heat  is  transferred  to  the  circulating  water  and  measured 
with  the  rest.  To  find,  therefore,  the  heating  value  of  a 
gas  which  is  available  in  practice,  allowance  must  be  made 
for  the  latent  heat ;  the  calorimeter  gives  a  ready  means  to 
determine  its  quantity.  The  condensed  water  runs  down 
the  tubes,  which  are  cut  off  obliquely  to  allow  the  drops  to 
fall  off  easily,  and  is  collected  in  the  lower  part  of  the 
apparatus,  from  where  it  runs  through  the  little  tube  into 
a  measure  glass.  In  condensing,  steam  gives  off  an  average 
of  0-6  calorie  for  every  c.c.  of  water  formed.  I  therefore 
place  a  measure  glass  graduated  in  cubic  cent,  under  the 
little  tube,  and  measure  the  quantity  of  water  generated  by 
burning,  say,  1  cub.  ft.  of  gas.  In  this  case  also  we  begin 
the  measurement  only  after  the  apparatus  ha-  adopted  a 
state  of  stagnancy,  i.e.,  after  the  delivery  of  condensed 
water  from  the  little  tube  has  become  constant.  We  may 
then  fairly  assume  that  the  inner  surfaces  of  the  instrument 
.He  uniformly  wet,  and  that  they  will  be  in  the  same  state 
when  we  remove  the  measure  glass, 

i     burning    1    cub.    ft.    of    gas    we    have    collected 

_'.".  c.c.  of  condensed   water,  and    must   therefore    deduct 

16*35   calories    from   the  gros-   value   found   above,  which 

-    the   nett   calorific   value   of    the    jnis    tested  as 

135  '  95  calories  per  cub 

During  the   last  year  I  have   made  a   very  long  series  of 
with  the  calorimeter,  and  have  found  variations  in  the 
beating  value  of  gas  from  the  Bame  main  From  156-7  to 
171-7   calorii  The    lower    values    are,    as    a   rule, 

found  early   in   'he   morning,   presumably   pointing   to  a 
deterioration  of  the  gas  while  at  rest  in  the  pipes. 

Robinson,  of   Nottingham,  and    Mr.  W.  Morris, 

of  Lincoln,  have  lately  made  a  series  of  L80  calorimetria 
teats  with  Nottingham  town  gas,  and  in  thai  town  the 
heating  value,  although  not  \er\  high,  seems  remarkably 
dy.  I  subjoin  a  table  of  tin  results,  kindly  furnished 
b\  Professor  Robinson  for  the  purpose,  which  gives  the 
.alucs  of  each  day's  trial<.  All  temperatures  am 
given  in  Cendgrades,  die  beating  values  In  calori 


THE  JOURNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY.        [July si, im. 


'!'■ 
ratii 

i:     in. 
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Wo 
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Etiae  in 
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rature. 

on-  burned. 
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pei 
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rature  of 
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Cub 

Hi  <  rflfl. 

Call  i! 
per  Cub. 

It. 

Latent 
Head  of 

St. -am. 

Nett 
Calories  v  »' 

Cub.  It. 

daj  ... 

• 

15-:;l-j 

20*118 

10*79 

0*0407 

•  • 

•J.V7 

165*8 

15*4 

149*9 

■  1    

12*9 

L'7''N 

14*78 

0*0584 

•  ■ 

27*4 

165-9 

16*4 

148*5 

d      „    ... 

17-.-,° 

18*71 

28-0 

]  I*  89 

0*1108 

17*8 

26- 13 

164*8 

15*86 

lls-91, 

Fourth    .,    ... 

i7v.° 

13  -75 

28T,:: 

1  ITS 

0*1108 

17*4 

26*48 

165*6 

15*86 

149*74 

Fig.  3. 


The  calorimeter  is  placed  as  shown  in  Fig.  3,  so  that  one 
operator  can  simultaneously  observe  the  two  thermometers 
of  the  entering  and  escaping  water,  the  index  of  the  gas- 
meter,  and  the  measuring  glasses. 

No  draught  of  air  must  be  permitted  to  strike  the  exhaust 
of  the  spent  gas. 

The  water  supply  tube  w  is  connected  to  the  nipple  a  in 
the  centre  of  the  upper  container  ;  the  other  nipple  b  is 
provided  with  a  waste  tube  to  carry  away  the  overflow. 
This  overflow  must  be  kept  running  while  the  readings  are 
being  taken. 

The  nipple  c,  through  which  the  heated  water  leaves  the 


calorimeter,  is  connected  by  an  india-rubber  pipe  with  the 
large  measure  glass,  and  the  water  must  be  there  collected 
without  splashing. 

The  •-mailer  measure  glass  is  placed  under  the  tube  d  to 
collect  any  condensed  water. 

After  the  thermometers  have  been  placed  in  position  with 
their  india-rubber  plugs,  the  water  supply  is  turned  on  by 
the  cock  e,  and  the  calorimeter  tilled  with  water  until  it 
begins  to  discharge  at  c.  Xo  water  must  at  this  period 
exude  from  the  smaller  pipe  at  d,  or  from  the  test  hole 
under  the  air  jacket,  otherwise  this  would  prove  the 
calorimeter  to  be  leaking. 
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Daring  the  first  an. I  fourth  day,  samples  of  the  ;ras  were  Professor  Robinson  has  also  made  some  careful  tests  of 

analysed  by  Professor  Frank   Clowes,  D. So.,  from  which  the  Dowson   gas,    of    which    the    following    table    gives   the 

heating  value  of  the   gas  was  ascertained  as   1G4   calories  i   results  : — 
gress,  -which  fairly  corroborates  the  above  results. 


Tempe- 

Tempe- 

Tempe- 

Bisc ill 

(ias  burned. 

Tempe- 
ra! ure  ni 

Condensed 

Gross 

Latent 

\.:lt 

Trial. 

rature  of 

Room. 

rature  ol 
Water 
Inlet. 

rature  "I 
Water 

Outlet. 

Tempe- 
rature. 

Cub.  Ft. 
per  Min. 

Products 

of  Com- 
bustion. 

\\  ater  per 
Cub.  Ft. 

Of  (ias. 

Calories 

per  Cub.  Ft. 

Heal  of 

Steam. 

Calories  per 
Cub.  Ft . 

27  minutes 

22° 

15-90 

30-385 

14-423 

0-3056 

19  0 

2-78 

37-50 

1-68 

85-93 

10 

23° 

1.V10 

2S-05 

12-55 

0-2600 

19-4 

2-66 

38-1 

1-59 

36-51 

12 

21° 

10-15 

28-48 

12-31 

0-2633 

19-5 

2-6 

37  17 

1-54 

35-03 

12 

24° 

W2 

28-9 

12-7 

0-2667 

19S 

2-6 

37-84 

1-0 

30--M 

..     377-1-6 -36-1 

The  gas  produced  bj-  the  Dowson  plant  in  question  had 
been  frequently  analysed  previous  to  the  above  tests,  and 
rather  wide  variations  in  its  composition  had  been  found. 
The  average  heating  value  ascertained  by  a  lame  number 
of  tests  came  to  30-05  calories  per  cub.  ft.,  which  again 
coincides  very  weli  with  the  indications  given  by  Junker's 
calorimeter.  In  the  hands  of  a  careful  observer,  Professor 
Robinson  declares  himself  satisfied  that  the  source  of  error 
to  which  the  calorimeter  may  be  liable  is  less  than  1  per 
cent. 

The  severest  test  tD  which  the  calorimeter  has  perhaps 
been  subjected,  is  a  series  of  three  months'  trial  by  the 
Physical  Technical  Institute  of  the  German  Empire,  which 
tests  have  been  carried  out  with  the  greatest  possible  care, 
and  under  the  most  stringent  safeguards  against  errors  that 
can  be  brought  to  bear  on  scientific  experiments  of  the 
highest  order.  The  gas  used  was  hydrogen  only,  and  all 
conditions  of  temperature,  barometric  pressure,  proportion 
of  moisture  and  air  in  the  gas,  temperature  of  escaping 
gases,  &c,  have  been  accounted  and  allowed  for.  The  final 
result  was  that,  as  compared  with  Thomson's  method  of 
ascertaining  the  calorific  value  of  hydrogen — the  one  that 
is  generally  recognised  as  the  best  hitherto  known, — there 
is  only  a  deviation  to  the  extent  of  03  per  cent.  Those 
who  know  of  Thomson's  method  will  not  maintain  that  even 
this  trifling  discrepancy  must  he  necessarily  debited  to  the 
calorimeter;  anyhow  Junkers'  method  is  more  than  surli- 
ciently  correct  for  any  practical  purpose,  and  indications 
are  not  wanting  that  the  instrument  will  soon  be  a 
recognised  standard  for  measuring  heating  values. 
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THE  EFFECT  OF  DIFFERENT  TEMPERATURES 
IN  THE  EXTRACTION  OF  TANNING  MATERIALS. 

BY  J.  OOBDON   1'AKKKK,  i'H.D.,  AND  H.  K.  l'KOCTEK,  F.I.C. 

In-  a  foregoing  paper,  published  in  this  Journal,  1895,  124, 
the  authors  described  a  new  method  of  measuring  the 
colour  contained  in  a  solution  of  tanning  material  of  known 
strength,  and  expressing  it  numerically  in  terms  of  standard 
glasses.  Using  this  method,  we  have  endeavoured  to  find 
what  ratio  the  tannin  in  various  tanning  materials  bears  to 

the  colouring  matter,  and  how  the  same  is  affected  by 
extracting  at  different  temperatures.  This  has  proved  a 
somewhat  difficult  and    laborious   work,    since,  for   the  sake 

of  accuracy,  it  was  found  necessary  to  make  at  least  three 
extractions  at  eaeh  temperature,  stating  our  results  as  the 

mean  of  the  three  analyses. 

It    will  he  found   on  comparing  our  figures,  that  some 
very  interesting  information  has  been  gained;  many  tann 
ing    material      parting    with   their    tannin   ami   colouring 
maiti  r  much  more  readily  at  circa  do   <  I.  than  al  higher  tern 

Ltures,  :uiil  almost  every  one  having  its  own  peculiarities 

in  this  respect.  Our  method  of  extraction  «:is  in  each  case 
identical,  so  that  tin-  results  obtained  may  be  i  ompared  with 


THE   .KM  UNA  I,   OF  TITE  SOCIETY   OF   CHEMICAL  INDUSTRY.       [July  81, 1809. 


A  lu  labJ,  ,  nine  m  it<  rial  was  ground  to  a 

„.,,,  Burrou  [he«  and  W  ellcome  - 

,|  this  weighed  out  and  placi  d  in  a 

the  bo of  which  was  some  pure  rilvi  r  Band, 

|nto  which  a   syphon   I  ■     inserted,  as  described  in  a 

former  paper   by  one  of  ua     this  Journal,  1892,  3  ■    i.     [n 
this  method  we  hav<    tried  to  approximate  as  much 
:,_  possible  in  principle  to  that  employed  in  the  lanyard. 

beakei    was    dot   put   into  a  water-bath,  and  the 
matei  ered    with    distilled   water    and    allowed    to 

Irca  L6  hours);  after  which  the  bath 
was  heated  so  thai  a  thermometer  inside  the  beaker  reached 
required  temperature,  and  the  extraction  commenced; 
the  liquor,  as  it  syphoned  slowly  over,  being  replaced  by 
wate*r  of  the  Bame  temperature  as  that  required  for  extrac- 
tion, which  percolated  through  the  material,  so  that  a 
litre  was  extracted  in  from  2\ — 3  hours. 

It  was  found  that  this  was  practically  suftieient  water  to 
extract  all  the  available  tannin  and  colour,  very  small 
additional  quantities  being  obtained  when,  for  experiment, 
a  second  litre  was  percolated  at  the  same  temperature. 

The  solution  was  now  allowed  to  cool,  filtered,  analysed, 
and  measured  in  a  \-inch  cell  by  Lovibond's  tintometer,  and 
the  results  calculated  for  a  |  per  cent,  solution  of  tanning 
matter,  which  was  shown  to  be  permissible  in  our  previous 
paper  {this  Journal,  1895,  124).     The  analyses  were  made 


!,\  the  hide-powder  filter  described  by  one  of  as  'this 
.Journal,  18S7,  'J  1  ;    18'J2,  329). 

Our  lirst  experiments  were  made  with  a  somewhat  poor 
sample  of  Belgian  oak  bark,  40  grins.  oP  the  ground  material 
being  extracted  as  described  above,  at  each  of  the  lo  follow- 
ing temperatures.  The  results  arc  tabulated  in  percentages 
of  the  highest  amount  of  tanning  and  colouring  matter 
obtained  from  the  sample.  For  the  sake  of  simplicity  the 
luldl  colour  is  calculated  in  this  way,  but  as  the  tint  con- 
tinually varies,  and  red  and  yellow  are  not  of  equal 
practical  importance,  the  actual  measurements  at  each 
temperature  are  also  given,  reckoned  for  a  \-iuch  layer  of 
a    \  per  cent,  solution  of  tanning  matter. 

The  sample  taken  gave  by  analysis — 

l'er  Cent. 

Tanning  matters B"6 

Soluble  non-tanninjr  matters C'l 

Moisture 11*6 

Insoluble  fibre,  &c 72' 7 

two 

Taking  therefore  9  ■  6,  the  total  amount  of  tannin*  in  the 
sample,  as  100  per  cent. ;  and  14° '0  red  and  41°- 2  yellow, 
or  55  2  total  degrees  of  colour  in  a  J, -inch  layer  of  \  per 
cent,  solution  also  as  100  per  cent.,  the  resuts  calculated  in 
percentages  of  these  were  as  follows  :  — 


Temperature  of 

Tanning  Matters 
absorbed  by  Hid.-. 

soluble 
Non-tanning 

Matters. 

Per  Cent. 

of  Tannin  on 
Maximum  Yield. 

Colour  of  k  per  Cent.  Solution  in 
1-Inch  (  ell. 

per  Cent,  of 
Colour  on 

Extraction. 

Red. 

Tellow. 

Maximum  Yield. 

°C. 
15 

Per  Cent. 
5'9 

Per  Cent. 
5-1 

01-9 

Deg. 
8-6 

DeK. 
23-1 

57'4 

l.j— 30 

6-8 

3'5 

70 '7 

9-2 

26-4 

615 

30-40 

8*0 

5-5 

83*8 

11-6 

30-4 

76-1 

40— 30 

8-2 

5-7 

84*2 

12-0 

S21 

!»-0 

50- go; 

8-5 

5-8 

87-6 

12-5 

360 

84-0 

60—70 

9-1 

5-9 

95-5 

13-1 

38-1 

92-7 

70-80 

9-2 

G-0 

95*7 

14-7 

38-9 

93-7 

80—90 

9-6 

6*0 

100*0 

14*0 

36*9 

93-2 

90 — ion 

9-6 

(!-l 

ioo-o 

14-0 

41-2 

94*8 

Boiled  i  hour 

9-1 

G-6 

93"7 

1.V0 

42-6 

ioo-o 

From  these  results  it  will  be  seen  that  all  the  available 
tannin  cannot  be  extracted  by  cold  water.  A  second  litre 
was  extracted  at  15°  and  also  at  50°,  bat  they  only  resulted 
in  getting  less  tfcsu  another  \  per  cent,  out  of  the  material, 
showing  that  the  exixabtton  had  been  thorough.  Scanning 
the  above  it  will  be  noticed  that  38  ■  1  per  cent.,  or  more 
than  one-third  more  tannin  is  extracted  at  80° — 90°  than  in 
the  cold,  but  that  the  proportion  of  colour  to  tannin  has 
also  increased  35  ■  8  per  cent.  It  may  therefore  be  necessary, 
where  colour  is  a  primary  object,  to  continue  to  use  cold 
extraction,  but  it  is  well  to  realise  that  one-third  of  the 
tannin  is  then  wasted,  and  to  consider  whether  this  should 
not  be  extracted  and  utilised  in  some  other  way  ;  for 
example,  by  mixing  it  with  a  light  coloured  material,  or 
using  it  on  goods  for  which  colour  was  not  an  important 
matter. 

In  order  to  further  confirm  these  results,  a  second  portion 
was  weighed  out  and  extracted  cold;  the  temperature  was 
then  raised  to  30°,  and  a  further  litre  was  extra  ted,  and 
this  was  repeated  at  50  .  T"3,  and  100°  successively,  a  litre 
being  extracted  in  each  ca- 

The  results  got  by  this  method  coincided  thoroughly  with 
those  given  above.  A  sample  of  sheep  skiver  was  tanned 
in  some  of  the  cold  extracted  liquor,  aad  a  second  piece  in 


the  liquor  extracted  at  90° — 100°,  and  the  difference  in  the 
colour  of  the  resulting  leather  was  what  one  would  expect 
from  the  above  figures.  The  pieces  of  skiver  were  treated 
as  described  in  our  former  parer  (this  Journal,  1895,  124). 

Myrabolans. — Our  experiments  were  made  with  a  good 
sample  of  this  material.  12  grms.  of  the  ground  material 
were  taken  in  each  case,  as,  being  stronger  than  oak-bark,  a 
larger  quantity  would  have  given  inconveniently  strong 
liquors  for  analysis.  It  was  also  allowed  to  soak  for  circa 
16  hours  before  the  extraction  was  commenced,  which  was 
carried  out  precisely  as  in  the  former  case.  The  analysis  of 
the  sample  gave  as  maxima — 

Per  Cent. 

Tanning  matters 86'0 

ible  non-tannins 14'9 

Moisture 12'1 

Insoluble  fibre,  &.c 87*0 

100  '0 


*  "Tannin"   is    used     throughout    the   paper   in    the    sense  of 
tanning  matters  absorbed  by  hide-powder." 
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Maximum  colour,  1  "26  red  and  4-9  yellow.     The  percentage  results  calculated  on  these  were  as  follows  : — 


Temperature  of 

Tanning  Matters. 

Soluble 
Non-Tannins. 

Per  Cent,  of 

Tannin  on 
Maximum  Yield. 

Colour  of  |  per  Cent.  Solution  in 
i-Inch  CelL 

Per  Cent,  of 

<  oiour  on 

Extraction. 

Red. 

Yellow, 

Itfuiimiim  field. 

°C. 
15 

Per  Cent. 
»*6 

Per  Cent. 
12-8 

7!)  -Z 

1-119 

f.i 

Wt 

15-30 

30-1 

13  -G 

88*6 

1*00 

fl 

X2-5 

30—40 

32-3 

14-3 

89-8 

1*03 

fl 

82'7 

40—50 

33-5 

13-6 

93-0 

1-03 

4-2 

81'4 

50—60 

34-7 

14-4 

96*4 

1-03 

f4 

87-6 

60—70 

34-8 

14-4 

96'6 

1*03 

4-5 

89*8 

70—80 

34*9 

14"9 

90-8 

1-10 

4-7 

94-1 

80—90 

35-1 

15-0 

97*4 

1-16 

4-8 

96-7 

90—100 

36-0 

14-9 

100' 0 

i'ia 

4-9 

97-0 

Boiled 

35-4 

15'5 

98*1 

1-26 

4-9 

ioo-o 

In  this  case  the  best  results  as  regards  tanning  matter 
are  obtained  at  from  90° — 100°  C,  whereas  the  maximum 
colour  is  got  by  actual  boiling.  The  highest  amount  of 
colour  is  very  low  compared  with  some  of  the  other 
materials  examined,  and  is  1*26  red  and  4-9  yellow,  or 
6-26  degrees  of  total  colour  in  a  ^  per  cent,  solution. 

It  is  important  to  notice  that  the  colour  is  \ery  little 
affected  by  the  temperature,  97  per  cent,  of  the  total  colour 
being  extracted  by  cold  water,  and  the  lowest  amount  of 
colour  in  proportion  to  tanning  being  obtained  at  about  40°. 
Probably  the  most  profitable  temperature  to  extract  myra- 
bolans  for  most  practical  purposes,  having  regard  to  both 
tannin  and  colour,  is  from  60° — 70°. 


Smyrna  Valonia  (beard). — 12  grms.  of  this  material, 
suitably  ground,  were  heated  exactly  the  same  as  the  fore- 
going.    The  maximum  analysis  gives  for  this  sample  :  — 

Per  Cent. 

Tanning  matters 39*1 

Soluble  non-tannins 17*4 

Moisture 12-3 

Insoluble  fibre,  Ac 31'2 

100-0 

Maximum  colour  was  3*0  red,  8 *2  yellow,  and  0'6  blue. 
The  percentage  results  were  as  follows  :  — 


Temperature  of 

Tanning 
Matters. 

Soluble 
Non-Tannins. 

P.-rCent.  of 

Tannin  on 

Maximum 

Yield. 

Colour  of  4  Per  Cent.  Solution  in  1-Inch  Cell. 

Per  Cent,  of 
Colour  on 
Maximum. 

Extraction. 

Red. 

Yellow. 

Blue. 

°C. 

u 

Per  Cent. 
85*6 

Per  Cent. 
19-1 

7o-5 

Deg. 

25 

Beg. 
6-0 

Beg. 
0-3 

74-0 

15—30 

29-1 

18-3 

715 

2*5 

0-4 

0-3 

78-0 

as— 40 

38*6 

18*1 

86*2 

2*8 

6*4 

0'3 

7G-2 

40—60 

86*6 

18*1 

B6*J 

2*8 

0-5 

03 

74*6 

50- 

391 

16*6 

100*0 

2*0 

6-0 

0-3 

702 

64—70 

17-0 

B9'0 

■2-0 

C-8 

0-8 

84*7 

70- 

3S-S 

17-5 

99*6 

2-1 

7-1 

n't 

84*7 

-90 

17-2 

•6*0 

2-2 

7-6 

0  1 

84*7 

•100 

86*8 

17-0 

M'O 

2*4 

7-8 

0-5 

90*6 

B 

17*6 

3*4 

8*2 

0-6 

100*0 

Valonia  behaves  in  rather  a  peculiar  manner.     It  will  be 
l  that  on  increasing  the  temperature  from  13    to  40  , 
non-tannins   steadily  di  -.-.  i 1 1 »   a  corresponding 

'I  tin-  tannin-,  which   points  to  a  probable 

tome  anhydrides  or  .  tnnin. 

50  —  ■  to  be  the  best  u  mperatnre  foi  i 

I  higher  temi  the  proportion  of  colour 

.  the  tannin  d< 

h  Valonia      IS  grms.  of  a  sample  of  a 

ad   beara)  was  treated  as   in  former  - 
and  .•  dysi     — 


PerCent. 

Tan  26*0 

inning 12-7 

Moisture 1 1»  - , ; 

iiini ,  \i 1 

With  maximum  •  '9  red,  9  '4  yellow,  and  0  '8  blue, 

were  taken  and  U  [n  former  cases. 
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Extra  I  ion. 


S  ilnbli 

Hon    I  :i  1 11  mi'.. 


PerO 
Tannin  on 

Muxi in 

Id. 


I  .  Solution  in  )-Inofa  I 


Red. 


IB 

70-80 
80-90 
90—100 


ii;t> 
ls-l 
LM1 

28-a 

24-8 
25-0 

24*6 

24'0 
28*8 

2a-e 


Per  Cent. 
WO 

12*6 

12-0 
12*1 

12-  I 
12*6 
12T> 
12*5 
12*6 
13  -0 


wo 

72-4 

M'l 

84*4 
99*2 

100-0 
98'4 
86'0 

wi 
S8-8 


2*9 

3-0 

2-8 
_•') 
2-7 
2-9 
3-1 
3-4 
3*5 
3-ii 


Y.-ll  >w. 


Blue. 


Per  Cent,  of 

1  olour  in  \ 

Per  Cent,  ol 

Tannin  Solution. 


|i.  ■-■. 
6'8 

6*6 

6'6 

(IT, 

7'0 

7'3 
7-it 
8-1 
8-8 
9-4 


0-8 

03 
0-3 
0-3 
0'4 
0-5 

o-o 
o-c 

0-7 
0-8 


073 
70*0 

C8-0 
86*9 

71-11 
75"8 
82-3 

92-D 
100-0 


As  would  naturally  be  expected,  the  Greek  valonia 
behareB  in  a  verj  similar  way  to  the  Smyrna,  and  gives  the 
best  results  between  60  and  70  ('.  [t,  however,  gives  off 
its    tannin    more    quickly   than    the-   Smyrna   beard  ;   the 

colouring  matter  is  also  higher  in  proportion. 

Natal  Mimosa. — This  is  the  "  black  wattle,"  and  is 
identical  with  the  best  Australian  barks.  20  grms.  were 
taken  and  treated  exactly  as  the  former. 


The  maximum  analysis  of  the  sample  gave  : — 

Per  Cent. 

Tanning  matters S2'0 

Soluble  non-tannins 11*8 

Moisture ' 

Insoluble  fibre,  &c 45-C 

LOO'O 

The  maximum  colour  was  5'  •"  red,  and  7c-2  yellow. 


Temperature  of 

Tanning  Matters. 

Soluble, 
Non- Tannins. 

Per  Cent,  of 
Tannin  on 
Maximum. 

Colour  of  s  per  Cent.  Solution  in 
i-Iuch  Cell. 

Per  Cjnt.  of 
Colour  on 

Extraction. 

Red. 

Yellow. 

.Maximum. 

°C. 

15 

Per  Cent. 
21*2 

Per  Cent. 
11-6 

66-2 

2-6 

4-1 

51-1 

15—30 

29'0 

9-8 

90-6 

3-0 

4-1 

54-2 

30—40 

30-1 

9-8 

94-0 

3-0 

4-4 

56-5 

40—50 

30  "2 

9*8 

94*4 

31 

5-0 

61-8 

50-60 

30*4 

io-t 

95 '0 

3  9 

6-5 

79-9 

60—70 

31-5 

10-6 

98-4 

4-2 

6-5 

81-6 

70-80 

32-0 

io-s 

100-0 

4-2 

7-0 

85*5 

80—90 

30-S 

11*2 

96*2 

49 

7'4 

93'8 

90—100 

30-1 

IIS 

94-0 

5-3 

7-8 

100-0 

Boiled 

29-4 

12-0 

91  -S 

5-7 

7-2 

98'4 

Tanning  matters 

Soluble  non-tannins. 

Moisture 

Insoluble  matters. . . 


A   temperature  between   70°  and  80°  C.  gives    the   best 

results  as  regards  tannin  ;  but,  on  the  other  hand,  where 

colour  is  of  great   moment,  the   temperature  must  be  kept 

below    40°.      Cold   extraction    sacrifices   one-third   of    the 

available  tannin,  without   any  commensurate  gain  in  colour. 

Between    15°  and  50°  the   colour  increases  very  slowly,  but 

afterwards  in  much  greater  proportion.  „.,  .  .  0         , 

0  *     *  Ihe  maximum  colour  was  3-3  red,  and 

Sumach. — 20   grms.    were  taken   and    heated   exactly  as       sample  was   rather  below  the   average,  24- 

before.     The  maximum  analysis  of  the  sample  gave  : —  tanning  matter  not  being  uncommon. 


Per  Cent. 
.    20-2 
.     23-1 
.     10-0 
.     46-7 


100-0 


7°'7  yellow  ;  the 
—26  per  cent,  of 


Tanning  Matters. 


Soluble 
Non-Tannins. 


Per  Cent,  of 
Tannin  on 
Maximum. 


Colour  of  I  Per  Cent.  Solution  in 
"t-Inch  Cell. 


Red. 


Y'ellow. 


°C. 
15 

15—30 

30—40 

40-50 


Per  Cent. 

14-2 

17G 
1S-5 
20-1 
20-3 


Per  Cent. 

i;-- 

18-1 
18-1 
18-5 
19-1 


70-0 
86'7 

91 '1 
99-0 

lOO'O 


1-6 

1-1 
1-3 
14 

IT. 


5-4 
4  3 
4*4 
ri 
47 


Per  Cent,  of 
Colour  on 
Maximum. 


63-6 
51-8 
51 -S 
52-9 
5*3*5 
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Tanning  Matl 

-    uble 
Non-Tannins. 

Per  Cenl 
Tannin  on 
Maximum. 

-  Cent.  Solution  in 
neb  Cell. 

Per  Cenl 

i  iildiii  on 

Red.                     Yellow. 

Maximum. 

°0. 

eo-7o 

PerCent 
19'0 

Per  1 
19*4 

98'6 

17 

5*6 

66"6 

70—80 

ls-o 

19*9 

B9*l 

]■!• 

6"2 

80—90 

10-9 

211 

B3*2 

2*8 

6'8 

827 

90-100 

16*6 

22- 3 

81'7 

2'6 

7-i) 

-7-7 

Boiled 

1.V2 

21*0 

74-8 

3*8 

7-7 

In  this  experiment  the  maximum  yield  of  tanning  matter 
was  at  50° — 60^,  while  Messrs.  Sey moor,  Jones,  and  Palmer, 

who  first  drew  attention  to  the  matter,  found  it  between  30 
and  40°,  a  result  which  was  confirmed  by  Mr.  .1.  T.  Wood. 
This  difference  may  be  due  either  to  some  peculiarity  in  our 
sample  or  to  a  difference  iu  the  manner  of  experimenting, 
and  need<  further  inquiry.  It  seems  probable  from  the 
increase  in  non-tannins,  corresponding  to  the  diminished 
yield  of  tannin  at  higher  temperatures,  that  some  actual 
decomposition  takes  place.  It  is  worthy  of  notice  that  the 
proportion  of  colouring  matter  decreases  up  to  40°,  and  then 
increases  again.  The  extractions  made  over  60°  were 
extremely  difficult  to  filter,  and,  on  standing,  continued  to 


deposit,  whereas  those  extracted  at  a  lower   temperature 
remained  quite  clear. 

Quebracho   Wood. — 20  grms.  were  taken  as  before. 

The  maximum  analysis  gave  for  this  sample  : — 

Per  Cent. 

Tanning  matter 21 '7 

ble  non-tannin 3"0 

Moisture 9*8 

Insoluble  fibre,  A:c 65*3 

lorn 

The  maximum  colour  for  ^   per  cent,  solution   was  60,fi 
red,  and  9:-8  yellow. 


Temperature  of 

Tanning  Matl 

Soluble 
Non-Tannins. 

Per  Cent,  of 
Tannin 

on  Maximum. 

Colour  of  1  Percent.  Solution 
in  Much  Cell. 

Pec  Cent,  of 

i  r  on 
Maximum. 

Extraction. 

Bed. 

Yellow. 

'  C. 
15 

Per  Cent. 
7G 

Per  Cent. 
2-2 

35*0 

1  1  !g. 

8-9 

Dei.-. 

14'1 

71':; 

13-30 

101 

2-4 

\<v:> 

6"4 

10-7 

in-7 

30-40 

11-8 

2-4 

54-4 

59 

9'G 

C5-2 

40—50 

15*1 

24 

69'5 

53 

8-4 

60-0 

50-60 

U'S 

24 

76*0 

5  "4 

8-5 

60-4 

60-7') 

17-t 

2-4 

-o-o 

5 '6 

8-2 

;■!)■;• 

70  - 

19*1 

2T 

-.-■,, 

6-4 

8-6 

''■7 '  i 

SO— 90 

21-7 

30 

ioo-o 

6*4 

9*4 

7  4  3 

90- 

19*5 

3-0 

S9'8 

6-6 

9-8 

100*0 

It  will  be  noted  that  even  in  quebracho,  where  heal  is 
ntial  to  good  extraction,  the  maximum  yield  of  tannin 
is  obtained  below  100°,  while  the  colour  increases  by  over 
25  per  cent,  between  90°  and  100°.  It  is  highly  probable 
that  in  this  case  there  i~  an  actual  conversion  of  some  of 
the  tannins  into  red  anhydrides,  similar  to  that  which  has 
been  observed  in  other  catechol  tanuins. 

Mangrove    Bark. — Ibis     was    a     sample    from    South 
America,  of  which  the  precise  species  is  unknown.     It 
bark  of   whitish   exterior,    about    J    inch  thick,  of  red   and 


friable  substance.     We    think    it  is    not    from   Rhizophora 
mangle,  but  from  some  allied  species. 

2d  grms.    were  treated  exactly  as  before.     They  gave  on 
analysis  :  — 

Per  ('out. 

Tannin:.'  matters 21  'i 

Soluble  non-tannins 10*8 

-i  ure 11*9 

[nsoluble  fibre,  4c 56'2 


iuo-o 


•  i-ature  of 


btten. 


I  ile 
Non   ■ 


Perl 
Tannin 
on  Maximum. 


I  olom-  ol  '  per  Cent.  Solution  in 

•Inch  (ell. 


Bed. 


V.  How. 


I',  r  t'ellt.  of 

ir  on 
Maximum. 


16 

per' 
130 

Per  I 
10*4 

6V8 

iri 

lo-l 

76*3 

17    l 

ir» 

■ 

Wi- 

J -  ■ :, 

ii  i 

-7    7 

16*8 

B6'S 

200 

ill 

04*7 

'.'.-.•7 

M-l 

H'l 

Deg. 

1  »'2 

Deg. 
20-8 

647 

16*J 

21-7 

• 

15*8 

7T7 

16'S 

16*0 

23  ■  1 

17  v. 

31-2 

■ 

18"8 

l  .1 

2f0 

WO 

34*1 
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I„  this  case  the  maximum  yield  of  tannin  is  practically 

reftched  al  60  .  while  beyond  this  the  tannin  remains  nearly 

,,h    and   the  colour   increases    very   irregularly   op  to 

it  was  noted  that  above  40  ,  the  infusions  became 

turbid  on  cooliDg,  through  deposits  of  difficultly  soluble  reds, 

and  thai  over  60   thej  became  very  difficult  to  filter. 

Prolonged  extraction  with  large  quantities  oi  water  al 
temperatures  gradually  increased  gave  a  maximum  yield  of 
tannin  of  22'5  percent.,  hul  this  is  certainly  more  than 
would  be  ohtained  by  any  method  for  practical  use. 

Asa  check  on  our  results  1 00  grms.  of  each  of  the  following 
materials— oak-hark,  myraholans,  Greek  valonia,  and  man- 
prove  bark— were  extracted  with  5  litres  of  water  each  at 
gradually  increasing  temperatures.  2£  litres  were  taken  off 
cold.  1  litre  at  40°,  1  litre  at  70  ,  and  ]  \  litres  at  100°  C. 
In  carrying  out  these  experiments  the  authors  were  greatly 
assisted  by  Messrs.  F.  J.  Boulton  and  M.  C.  Lamb,  who 
confirmed  our  results,  and  we  would  here  gratefully 
acknowledge  their  help  both  in  this  and  in  verifying  our 
colour  measurements. 

This  completes  the  list  of  materials  which  we  have  hitherto 
been  able  to  examine.  It  is  evident  that  requires  much 
extension,  and  the  causes  of  loss  of  tannin  at  higher 
temperatures  need  further  investigation  ;  but  the  work 
demands  so  much  time  and  labour  that  it  has  been  deemed 
desirable  to  publish  what  has  been  already  accomplished 
without  further  delay.  It  is  intended  ultimately  to  apply 
similar  methods  of  investigation  to  the  effect  of  the  various 
constituents  of  natural  waters,  &c.  in  the  extraction  of 
tanning  materials. 

Finally,  we  would  add  that  our  conclusions  are  fully  con- 
firmed by  results  in  tanyards  where  most  of  the  extraction 
is  carried  on  with  cold  water.  By  the  kindness  of  various 
tanners  we  have  had  the  opportunity  of  examining  their 
waste  tan,  and  have  found  that  very  few  of  those  extracting 
cold  realise  70  per  cent,  of  the  available  tannin  contained  in 
their  materials.  We  therefore  trust  our  investigations  may 
be  of  some  use  to  the  practical  tanner  in  drawing  his 
attention  to  a  serious  source  of  loss. 

In  confirmation  of  our  tintometer  tests,  pieces  of  sheep- 
skin were  tanned  in  two  infusions  of  each  of  the  above 
materials,  the  one  extracted  cold  and  the  other  at  00°— 100°. 
The  difference  in  colour  is  much  less  than  would  be  expected, 
and  in  sumach,  myrabolans,  and  valonia  is  very  small, 
while  in  mimosa  and  quebracho  it  is  more  evident.  It  is 
clear  from  our  results  that  the  three  first-mentioned  materials 
might  with  safety  be  extracted  up  to  50°— 60°  C.  with  gam 
to  the  tanner,  "and  without  deteriorating  the  resulting 
leather. 


journal  ana  patent*  Xt'terature, 


Class.  Page 

I.— General  Plant,  Apparatus,  and  Machinery 010 

II.— Fuel,  Gas,  and  Light  012 

III.— Destructive  Distillation,  Tar  Products,  &e CIS 

IV. — Colouring  Matters  and  lives   860 

V.— Textiles:  Cotton,  Wool,  Silk,  &.c 652 

VI.— Dyeing,   Calico   Printing,    Paper    Staining,   and 

Bleaching >;:■> 

VII.— Acids,  Alkalis,  and  Salts 866 

VIII.— Glass,  Pottery,  and  Enamels 688 

IX.— Building  Materials,  Clays,  Mortars  and  Cements..  859 
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XI.— Electro-Chemistry  and  Electro-Metallurgy  084 

XII.— Fats,  Oils,  and  Soap  Manufacture 665 

XIII.— Pigments  and  Paints;    Resins,   Varnishes,  &c.  ; 

India-Rubber,  &c 006 

XI V.— Tanning,  Leather,  Glue,  and  Size 000 

XV.— Manures,  4c 060 

XVI.— Sugar,  Starch,  Gum,  Ac 066 

XVII.— Brewing,  Wines,  Spirits,  Ac 60S 
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XXI.— Photographic  Materials  and  Processes 177 
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XXIII.— Analytical  Chemistry 079 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Comparative  Tests  of  Carbonic  Acid  Cylinders  of  Various 
Origin.  M.  Rudeloff.  Mitt,  aus  d.  konigl.  tech. 
Versuchs.  zu  BerliD,  1895,  206—224. 

The    following  table  gives  the  chief  mechanical  properties 


Ot  til 

made 

e  cynnaei 
,  in  a  for 

s  as  sucn,  auu  oi  t 
m  admitting  of  rea 

ne  steei  or  wnicn  i 
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Method  of 

Dimensions. 

Hydraulic  Tests. 

Tensile  Tests. 

Total 
Load  in 

Atmo- 
spheres. 
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Circumferential. 

. 

Manufacture. 

Outer 

Diam. 

Inner 
Diam. 

Mean 
Thickness 

Stress  in 
Material. 

Yield 
Point. 

Ultimate  E*S°n 

Strength,     on/™ 

Yield      Ultimate 
Point.      Strength. 

Extension 

on 
100  Mm. 

I. 

Skew-rolling  ... 

Mm. 
141 

Mm. 
129 

Mm. 

6-0 

434-0 

Kilos. 
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Sq.  Aim. 
407 

Kilos. 
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Sq.  Mm. 

62-8 

Kilos. 
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Sq.  Mm. 

83-7 

!    Kilo-. 
Per  Cent.   Kilos,  per        per 
Sq.  Mm.     Sq.  Mm. 
15-8            03-2            SCG 

Per  Cent. 
12-3 

IT. 

Drawn       down 

141 

130 

5-0 

425-8 

55'4 

31-7 

54-0            18-8 

i:\-o           59*7 

9-9 

over    a    man- 
drel, German 

III. 

make. 
Drawn        down 
ever    a    man- 
drel,   English 
make. 

140 

129'4 

5-3 

447-8 

54-5 

27-3 

50-9 

21-7 

89*9           54'7 

io-o 

1 

j    i«*~.  „.;(V,  zintUipntP  pvlinders  *  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 

Further  experiments  made  ^.^^^^jgfS  8u'.-th,  price  now  fixed  for  all  specifications,  postage  included-to 

showed  that  the  material  of  which  "J^^^™^  Sir  Hen£  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 

^$S££&^££%tt^™~  amPtonBuildings,ChanceryLane,London,W.C. 
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posed,  was  uniform  in  quality,  although  showing  sonic 
differences  due  to  the  different  amount  of  mechanical 
working  to  which  they  had  been  subjected  ;  the  two  cylin- 
ders classed  under  head  I.,  however,  differed  appreciably. 
and  further  displayed  considerable  variations  arising  from 
the  mechanical  treatment  which  the  material  had  received. 

--B.  B. 


Effect  of  Heat  on  the  Mechanical  Properties  of  Manga- 
nese Bronze.  M.  Kudeloff.  Mitt.  aus.  d  Konig.  tech. 
Versuchs.  1895, 13,  [1],  -9- 

See  under  X.,page  660. 


PATENTS. 


Filter  for  Syrups  and  Heavy  Liquids.     G.  Rae,  Dumferm- 
line,  X.B.     Eng.  Pat.  10,886,  June  5,  1894. 

The  apparatus  consists  of  one  or  more  glass  tuhes  filled 
with  suitable  filtering  material  —  paper,  cotton,  sponge, 
asbestos.  To  prevent  it  being  washed  out,  the  filtering 
medium  is  put  in  in  sections,  each  of  which  is  held  in 
position  by  glass  or  other  weights. 

The  liquid  to  be  treated  is  forced  in  at  the  bottom  and 
leaves  at  the  top. — B.  B.  P. 


Improvements  in  Condensers  used  for  the  Condensation  of 
Acid  Fumes.  H.  L.  Douiton  and  L.  E.  Sanceau, 
Lambeth,  Surrey.     Eng.  Pat.  14.7G6,  August  1,  1894. 

«See  under  VIT.,  page  658. 


Apparatus  for  Sifting  and  Miring  Thick  Fluid  Masses 
such  as  Starch  Solutions  and,  more  particularly,  Printers' 
Ink.  F.  Schmidt,  Kummelsburg,  Germany.  Eng.  Pat. 
2731,  February  7,  1895. 

Thi-  apparatus  consists  essentially  of  three  brushes 
working  over  a  perforated  ]  late,  through  which  they  force 
the  material  to  be  treated. 

One  brush  is  situated  at  the  centre  of  the  apparatus,  and 
the  other  two  opposite  each  other,  one  on  each  side  of  the 
central  one.  The  latter  is  rotated  rapidly,  and  throws  the 
material  being  treated,  outwards  towards  the  other  two. 
These  rotate  round  tie-  central  brush,  and  at  the  same  time 
are  given  a  reciprocating  movement  vertically,  i.e.,  parallel 
to  their  axis  of  rotation,  and  thus  stamp  or  press  the 
material  through  tie-  perforated  plate. — B.  B.  P. 


Improved  (  'entrifugal  Apparatus  for  the  Continuous 
Separation  from  Liquids  of  Matters  in  Suspension 
therein.  O.  C.  Mark-,  London.  From  The  SocieteE. 
Wauguier  et  Fils,  Lille,  France.  Eng  I'at.  4680, 
March  5,  1895. 

Thk  object   of  this    apparatus    is   to   effect    the   continuous 

■orn  a  liquid  mixed  with  it. 

Fif.  1  i-  a  rertical  section — on  the  line  a,  v,  r  in  Fig.  2 
— of  the  apparatus,  and  Fig.  J  a  plan,  partly  in  section. 

The  liquid  to  he  treated  i-  admitted  through  the  fount  ! 

A  into  the  drum,  and,  through  the  revolving    motion  of   the 

latt.  r,  i-  subjected  to  centrifugal  force,     lint  for  a  consider- 
abl  non   of  the  peripheral   area   of  the   dram,  the 

whole  of  the  liquid   admitted    would  be  at  once    thrown    oi.t 

srifboul  eparating   action    having    occurred.      This 

reduction  of  outlet  area  may  he  supplemented  I  y  a  K 

j  '         which    reduee     the    ap;i    of    the    outlet 

itinels  and    'ill  allow  a  sufficient  number  of  discharge 

I.  \,j  to  he  retained. 


The  heavier  parte  of  the  mixture  introduced  ill  at  first 
he  driven  towards  the  periphery,  and,  if  :i  sufficient  amount 
of  mixture  he  admitted,  two  currents  will  lie  -et  nj, — one, 
consisting  of  the  denser  material,  tending  to  escape  through 


Fig.  1 
f 


W1 


Fig.  2. 


^x 


the  outlets  E  E  ;  and  the  other,  consisting  of  the  lighter 
material,  being  forced  towards  the  centre,  and  escaping  at 
1).  Various  other  forms  of  drums  besides  that  shown  in 
Figs.  1  and  2,  are  described. — B.  B.  P. 


Improvements  in  Pyromett  rs.     A.  A.  Simonds,  Ohio,  U.S.A. 
Eng.  I'at.  7-"J3,  April  9,  1895. 

Thi:  improved  pyrometer  consists  of  a  thermo-electrical 
couple,  preferably  formed  of  platinum  and  an  alloy  of 
platinum  and  rhodium,  and  of  an  indicator,  copper  wire 
being  used  for  the  main  conductors.  The  latter  are  attached 
to  short  connecting  wires  of  platinum  or  the  same  material 
a-  tin-  couple,  and  are  embedded  in  plaster  of  Paris,  and 
further  protected  from  the  heat  of  the  furnace  hy  a  water 
jacket  which  surrounds  them.  By  thi-  device  it  is  claimed 
that  the  expensive  platinum  connections  may  he  shortened, 
while  the-  sensitiveness  of  the  instrument  is  increa 

— G.  If.  B. 
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II -FUEL.  GAS.  AND  LIGHT. 


Temperatures  employed  in  the  Distillation  oj  Coal.  L.T. 
Wright.  Read  before  the  [ncorporated  In-tnut:onot 
qw  May  Meeting,  1895. 

Tiii'   results  obtained  from  the  distillation  of  coal  in  iron 
retort,  be  used  as  a  criterion  of  what  the  same  coi  I 

should   produce  in  claj  retorts,  for  it  can   never  be  certain 

thai  the  si ■  i  active  temperature  has  been  attained 

by  the  coal  and  gas  in  each  kind  of  retort.  Nor  can  the 
:  g  power— which  decreases  ivitb  increased  volume 
of  gas  per  unit  of  coal,  with  increased  rapidity  of  gasifica- 
tion and  with  increased  temperature  exterior  to  the  retort- 
be  used  as  a  basis  of  comparison  of  the  yields  "l  gas  from 
the  two  kinds  of  retort,  and  therefore  of  the  loss  by  leak  ige 
from  the  clays  ;  this  is  because  the  gas  i-  never  treated  in 
a  precisely  similar  manner  when  made  in  the  experimental 
iron  retort  to  that  in  which  it  is  treated  at  the* gasworks. 
For  instance,  the  scrubbing  of  the  gas  at  theworks  remo.es 
about  2  ptr  cent,  of  its  illuminating  power. 

Direct  experiment  has  however,  convinced  the  author 
that  the  loss  of  gas  from  clay  retorts  in  pood  working  order 
is  not  at  all  important.     Results,  obtained  with  clay  retorts 
free  from  perceptible  holes  and  covered  with   carbon,  are  j 
quoted,  to  illustrate  this. 

The  author  believes  that   the  simplest  way  of  regarding 
the  complex  problem  of  the  influence  of  temperature  in  the 
distillation  of  coal,  will  be  to  assume  that  there  is  a  neces- 
sary minimum    temperature   x,    at    which    the   gas  can  be 
expelled  from  the  coal ;  any  higher  temperature  applied  to 
the  «as  must  be  considered  as  superheating  it  and  produc- 
ing chemical   change  other  than  that  necessary  to  separate 
the    gas  from    the    coal.     It    is    hardly  probable    that  the 
ruovir,"  stream  of  gas,  when  it  is  being  rapidly  evolved,  can 
have  the  same  temperature  as  the   hottest   of   the   heated 
solids  (either  a  hot  zone  of  partially  carbonised  coal,  or  the 
sides  of  the  retort;  in  the  retort,  for  if  these  be  of  a   tem- 
perature higher  than  x,  they  cannot  raise  the  temperature  ot 
the  gas   with  which  they  are  in  contact  without  producing 
chemical  chances  which  would  at  once  render  some  portion 
of  the  heat  insensible.     It  must  be  remembered  that  the 
velocity  of  the  gas  through  the  retorts  is   nearly  five  linear 
feet  per  second  when  the  maximum   evolution  of   gas    is 
taking  place  and  the  temperature  of  the  flues  is  very  high, 
so  that  the  time  for  superheating  is  very  limited. 

The  author  has  endeavoured  to  find  the  relation  between 
the  following : — 

1 .  The  temperature  surrounding  the  retorts,  or  flue  tem- 
perature. .  . 

2.  The  temperature  in  the  retorts  during  the  distillation 

process.  . 

3.  The  maximum  rate  of  evolution  of  the  gas  per  unit  ot 
retort  heating  surface. 

4.  The  average  of  evolution  during  the  whole  extent  of 
the  charge  per  unit  of  retort  heating  surface. 

5.  The  quantity  of  coal  distilled  per  unit  of  retort  heating 
surface. 

6.  The  illuminating  power  of  the  gas  at  various  times 
during  the  working  of  the  charge. 

The  temperature  in  the  flues  was  generally  observed  at 
two  points,  m  under  the  crown  of  the  retort  bench  arch, 
and  C>)  in  the  side  flues,  at  the  bottom  of  the  retorts. 
Pyrometers,  such  as  Murrie:s,  were  used  for  temperatures 
not  much  exceeding  1,600°  F.,  but  for  higher  temperatures 
observation  of  the  melting  points  of  metals  was  adopted. 

The  retort  temperatures  were  ascertained  by  introducing 
a  Ion*  piece  of  iron  gas-piping,  closed  at  one  end,  through 
a  hole  in  the  retort  lid,  the  open  end  being  retained  in  the 
air-  into  this  pipe,  platinum  boats  containing  salts  ot 
kno'wn  melting  points  were  passed.  The  temperature  at 
which  the  end  of  the  iron  tube  was  first  visible  was  recorded 
as  1*7 7  !'■  That  the  temperature  in  the  retort  is  by  no 
means  equable,  is  obvious  on  looking  down  the  iron  tube,  for 
light  and  dark  zones  are  very  apparent;  consequently, 
observations  at  three  different  points  of  the  tube  were 
generally  made  during  a  trial. 


The    maximum    rat.-    of    gas    evolution     was    arrived     at 

l.\  reading  the  meter-  at  interval-  of  15  or  30  minutes, 
calculating  the  results  to  cubic  feet  of  gas  per  superficial 
1  retort  surface  per  21  hour-. 
The  illuminating  power  was  taken  with  the  London 
Argand  against  the  Mefhven  standard  of  two  candle-. 
The  gas  was  consumed  nearly  to  smoking  point  and  the 
quantity  noted  and  reduced  to  the  rate  of  5  cub.  ft.  per 

hour. 

In  the  case  of  a  Derbyshire   caking  coal  (taken  bb  an 
example),  of  not   very  fine  quality  as  regards  illuminating 

power  (named  K  in  the  table  given  in  the  paper),  it  is  shown 
that  the  lowest  yield  of  gas  was  8,429  cub.  ft.  per  ton,  with 
a  gas  production  of  49  cub.  ft.  per  Bquare  foot  of  heating 
surface   per  2  1    hour-.     The   yield   of  gas   per  ton    goes  on 
increasing    in    a    fairly    regular    manner    with    increased 
rapidity  of   distillation    up    to  12,190   cab.  ft.,  and  a  gas 
production  of  126  cub.  ft.  per  square  foot  of  retort  -urface, 
and  after  that  maximum  is  reached  it  will  be  seen  that  the 
vield  of  gas  per  ton  falls  to  11,331  cub.  ft.,  with  an  average 
gas     production    per    square    foot    of   retort    surface    of 
166  cub.   ft.     The   retort   temperatures   show  that  at  a  low- 
rate  of  distillation   practically   all   the  gas  comes  oft  below 
1,340°  F.     At  the  highest  rate  of  distillation   f-6  per  cent, 
of  the    gas  was  evolved   at    and   below  a  temperature   of 

1,339'   F.  .  . 

Whilst  the  time  required  to  distil  a  given  charge  can  be 
readily  ascertained,  it  is  not  possible  by  direct  means  to 
know  what  proportion  of  coal  h  is  been  distilled  at  any  time 
when  the  distillation  ie  incomplete;  failing  this  knowledge 
it  will  be  assumed  that  the  proportion  of  the  total  gas 
evolved  in  various  times  during  trie  charge  represents  the 
proportion  of  the  total  coal  distilled  in  the  same  time. 
Thus,  iii  another  table  (Series  A.)  the  average  rate  per 
cent,  per  second  of  the  total  gas  evolved  in  certain  observed 
times  i-  given,  and  it  will  be  noted  that  the  most  rapid 
distillation  of  the  series  ("  1  A "),  as  als0  the  ulost 
uniformly  rapid,  did  not  yield  the  most  gas  per  ton. 

It  appears  from  the  author's  experiments  that  if  trials 
|  similar  to  those  here  quoted,  could  be  carried  out  with  rates  of 
coal  distillation  very  much  higher  than  those  now  described, 
it  would  be  found  that  the  more  rapid  rate  of  distillation 
would  not  be  attended  by  any  marked  increase  in  the 
yield  of  gas  per  ton,  but  that  in  some  cases  even  a  decrease 
"would  result,  as  the  more  rapid  evolution  of  gas  and  its 
increased  velocity  in  the  retort,  would  protect  it  against  the 
destructive  action  of  the  increased  flue  temperature  employed. 

—  .V.  G.  B. 


PATENTS. 


Improvements  in  Flasks  or  Cylinders  fur  Containing  Gases 

under  Pressure,  or  Liquefaction,  or  the  like.     E.  Hesketh 

and  A.  Marcet,  both  of   London.     Eng.  Fat.    7326,  April 

12,  1894. 

To  prevent  the  flask  being  burst  by  the  occurrence  of  an 

abnormal   internal    pressure,   a   disc   of    copper,   or   other 

material,  is  so  fitted  that  it  will  give  way  before  a  pressure 

that  would  be  likely  to  burst  the  cylinder,  is  reached. 

The  safety  disc  may  be  placed  across  the  filling  aperture, 
or  across  a  special  opening  provided  for  the  purpose. 

A  spring  valve  which  will  close  after  the  abnormal 
pressure  has  been  relieved,  may  be  fitted  behind  the  safety 
disc- 11.15.  1'. 


An  Arrangement  for  the  Prevention   of  Smoke   and  More 
r,  rf<  cl  Combustion  of  Fuel  in    Furnaces.     X.  Chandler, 
Hednesford,  Stafford,  and  H.   fallings,  Aston,  Birming- 
ham.    Eng.  Tat.  8067,  April  24,  1894. 
Am  is  supplied  to  the  furnace  from  the  ashpit  by  covering 
the  dead-plate  and  the  front  portion  of  the  fire-bars  with  a 
protective  shield,  called  an  "  air-box,"  open  at  the  bottom, 
and  thus  to  the  draught  ascending  through  this  covered  por- 
tion of  the  fire-bars,  and  having  an  oblong  opening  all  alODg 
its  front,  which  faces  the  fire.    The  air  can  thus  pass  between 
the  fire-bars  upwards  into  the  "  box,"   and  then  at  right- 
angles  through  the  oblong  opening,  to  the  fuel,  on  to  which 
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it  is  deflected  by  the  curved  form  of  the  top  of  the  box, 
which  resembles  the  cover  of  a  type-writing  machine.  The 
air  must  thus  undergo  a  preliminary  heating  by  contact  with 
the  hot  bars  and  "  box." — A.  G.  B. 


-£ 


A 


The  sulphuric  acid  flowi  down  hil-*  the  gas  Hows 

at  ".     //  i-  a  leaden  * ; •  | .  dipping   into  the 

Ql  acid  in  the  lower  cell  d  ;  t  is  an  acid  overflow 

To  prevent   the  stream  of  gas 

oo  rapidly,  and   also  t<>  mbdivide  it  as  much  as 

'■  i«  mad<  ped  and  has  uotchei  i  ronnd  its 

I  rom  '/  the  b  ;h  a1   into   the 

cap  tV  in  ill   cell  <!',  wh  ,|  tbrou  [h 

tod  the  funnel    i.     Prom   />'    the  g 

y<  i  ol  acid,  and  up  through  the  port  o"  into 


Improverm  nts  relating  t<>  the  Drying  of  Lighting  (las,  ami 
to  Apparatus  therefor.  .1.  Bueb,  Dessau,  Germany. 
Eng.  Pat.  94.'>7.  .May  \2,  L894. 

Tiik  use  of  concentrated  sulphuric  acid  for  drying  lighting 
gas,  to  prevent  pipe  stoppages  in  the  winter,  leads  to  the 
withdrawal,  not  only  of  the  water  vapour,  but  also  of  certain 
heavy  hydrocarbons,  and  thus  diminishes  the  illuminating 
power. 

It  has  been  found  that  this  is  not  the  case  if  the  sulphuric 
acid  used  does  not  exceed  a  certain  degree  of  concentration 
— that  corresponding  to  a  sp.  gr.  ofl-G91 — on  which  fact 
this  invention  is  based.  In  order  that  the  sulphuric  acid 
may  have  a  proper  drying  action  it  must  not  have  a  lower 
sp.  gr.  than  1  "615. 

The  apparatus  described  is  shown  in  Figs.  I  and  2,  which 
are  longitudinal  and  horizontal  sections  on  the  lines  A  B 
and  C  13  respectively. 

Fig.  1. 


the  upper  cell  gr,  in  which  there  is  a  baffle-plate  h.  The 
dried  gas  final]}  escapes  through  i he  outlet  / ;  ,/',/'•  and/'1, 
are  removable  doors  giving  access  to  tic   interior,  and  /,• 

Pic.  '2. 


the  outlet  for  spent  acid.  It  is  stated  that  1  kilo,  of  acid 
of  1-6!)  1  sp.  gr.  will  dry  about  30  cubic  metres  of  gas 
sufficiently  to  prevent  the  freezing  of  pipes  in  the  winter. 

— R.  B.  P. 


Improvements  in  or  connected  with  Furnaces  for  Healing 
Steam   Generators,  or  for  other  Heating  Purposes.     \V. 

Kneen,  Manchester.     Fng.  Fat.  10,347,  May  28,  1894. 

The  improvements  are  in  the  method  of  burning  liquid 
hydrocarbons  or  creosote  oil.  The  intimate  mixture  of  the 
hydrocarbon  vapours  and  air  is  ensured  by  supplying  the 
air  from  behind  the  fire-bridge.  The  pipes  from  the  blower 
pass  under  the  fire-bars  of  the  furnace  and  terminate  in 
fire-brick  chambers  behind  the  fire-bridge  ;  from  these 
the  air  is-ue~.  through  numerous  holes,  which  are  towards 
the  furnace.  In  this  way  the  already  heated  air  is,  as  it 
were,  sprayed  into  the  "furnace,  where  it  meets  the  oil 
vapour,  which  i^  introduced  above  the  fire-bars,  either  from 
sprays  in  the  front  of  the  furnace  or  from  perforated  pipes 
running  along  the  furnace  walls. — A.  G.  15. 


Improvements  in  /toiler  or  other  Furnaces.     G.  A  Newton, 
Liverpool,  Lancaster.     Eng.  Pat.  10,509,  May  30,  1891.  ' 

The  furnace  grate  is  formed  of  "  shallow  bottomless  troughs ' ' 
constructed  of  parallel  hearers  connected  by  tie-pieces  and 
Supporting  Blightly  wedge-formed  shallow  grids,  u  hieh  arc 
groove!  on  the  surface.  The  fuel  !s  heaped  tolerably  high 
on  this  grati  ,  and  the  air,  especially  when  forced  in  under 
the  grate  in  the  manner  described  in  Eng.  Pat.  10,363  oi 
1894,  is  delivered  pretty  uniformly  all  over  the  surface 
with  a  vertically  upward  motion,  and  passes  up  through 
the  grate  with  a  greater  velocity  than  would  he  the  case  if 
tli,.  wedge-shaped  construction,  entailing  very  narrow 
openings  for  the  passage  of  the  air,  were  not  adopted. 
'I  he  flames  are  thus  caused  to  strike  the    crown  of  the 

furnace    and    an-    deflected    over    the    lire-bridge,  where  any 

unconsi i  carbon    is  at    once    burnt  bj    the   air  which 

passes     through     a     pipe    running    alone     the     ash-pit     and 

through  the  hollow  Cue  bridge,  being  thus  heated  during  its 
passagi      'I  he  grooves  on  the  fire-bars  serve  to  collect  the 

of  the  fuel  and  thus  to  form  a  layer  of  i conducting 

material  which  preserves  the  bars,  [t  is  claimed  that  in 
this  furnace,  which  i>  depicted  as  applied  to  a  boiler,  the 
temperature  i  more  rapidlj    than  is  usual,  and  thai 

much  economy  of  fuel  is  the  result.  It  is  primarily  designed 
loi    i  mall  eo.il  and  rubbish.      A    <  i.  I!. 
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Improvements  in  "•"/  relating  to  Apparatus  for  Burning 

l  .,111,1   I  a,  l  in  Strum   Generators  and  the  like.    .1.  J. 
I.,  rmodi  ,    B  id,    (  best<  r.      Eng.    Pat.     1 1,760, 

June  18,  1894. 

!i  i  apparatus  described  in  this  specification  (roughly 
divisible  into  two  portions)  i-  adapted  to  burn  either  the 
ordinarj  light  nils  heretofore  used  for  this  purpose,  or 
the    foregoing  motion   with   heavy  oils,    tar,   &c. 

The  combustion  of  the  light  oil  is  effected  by  forcing  it, and 
the  air  m  ci  ssary  for  its  combustion,  through  combined  air 
and  oil  uozzh  b,  the  air  and  oil  being  heated  before  reaching 
the  nozzles.  When  such  nozzles  alone  are  relied  upon  for 
burning  the  oil,  it  is  found  that  the  flame  frequently  gi 
out,  and  difficulty  and  risk  are  experienced  in  relighting  it. 
To  remedy  this  defect  a  body  of  asbestos  or  other  refractory 
material,  carried  in  a  series  of  parallel  racks  resembling  a 
toast  rack,  is  provided;  this  body  occupies  the  position 
usually  filled  by  the  fire,  and  extends,  therefore,  from  the 
furnace  door  to  the  bridge.  The  nozzle--  are  so  disposed 
that  the  flames  impinge  on  the  asbestos  and  heat  it  to  in- 
candescence, their  heating   effect    being   thereby   rendered 


much   more  uniform.     The  ment   is  shown  in  cross 

section  in  Fig.  1,  and  in  longitudinal  section  in   Fig.  2  ■.  in 
these  figures  I,  L,  or  L',  r  represent  the  pos  >i  the 

nozzles,  2  is  the  asbestos,  and  :s  the  rack. 

Fig.  1. 


Fig.  2. 


I  he  air  and  oil  pas*,  through  the  furnace  on  their  -way  to 
the  nozzles,  the  air  trunks  (5)  being  shown  in  Fig.  l,ou 
each  side  of  the  asbestos  rack  and  the  oil  pipes  (7)  iu  the 
centre  of  these  air  trunks. 

For  burning  heavier  oils  a  container  (9)  is  provided  ; 
this  traverses  the  length  of  the  furnace,  and  is  so  constructed 
that  the  oil  may  burn  from  asbestos  wicks  (10)  if  its  nature 
will  permit,  or  on  a  fallow  tray.  This  container  also  serves 
for  holding  the  oil,  which  must  be  burnt  iu  the  first  instance 
to  raise  the  asbestos  to  incandescence. 

The  details  of  the  automatic  feeding  pumps  are  fully- 
described. — A.  G.B. 


An  Improvement  in  the  Purification  of  Gas.  E.  Hermite, 
C.  F.  Cooper,  and  E.  J.  Patcrson,  London.  Eng.  Fat. 
12,663,  June  29,  1894. 

These  inventors  describe  a  method  of  purifying  gas  from 
sulphuretted  hydrogen  by  passing  it  through  a  scrubber, 
the  coke  in  which  is  moistened  by  an  "  electrolysed  solution 
of  sodium  chloride  and  a  little  magnesium  chloride."  The 
"electrolysing"  of  the  liquid,  which  may  be  effected  by 
such  apparatus  as  is  described  in  their  patent,  No.  1993  of 
1887  (this  Journal,  1888,  126),  so  reacts  on  the  chlorine 
of  the  chlorides  in  the  liquid,  that  it  is  able  to  decompose 
the  hydrogen  sulphide,  with  formation  of  sulphur  and 
hydrochloric  acid. 

The  liquid  to  he  electrolysed  may  be  sea-water. — E.  It.  B. 


Improvements  in  Furnaces  for  Burning  Sludge,  Slurry, 
and  liki  Matt  rials.  S.  J.  Beaman  and  J.  Deas,  "War- 
rington, Lancaster.  Eng.  Pat.  13,029,  July  5,  1894. 
The  furnace  consists  of  an  inclined  feeding  hearth  and  a 
grate  arranged  below  a  reverberatory  arch.  At  the  back  of 
the  grate  is  a  hollow  bridge,  and  beyond  this  a  perforated 
screen,  the  space  between  these  two  forming  a  secondary 
combustion  chamber,  to  which  air  is  supplied  through  the 
hollow  bridge.  The  ash-pit  is  closed,  and  the  furnace  fed 
by  a  forced  blast,  which  enters  below  the  fire  bars.  The 
products  of  the  combustion  are  made  to  pass  back  through 
flues  below  the  furnace,  and  are  deflected  by  a  suitable  wall 
on  to  the  under  surface  of  the  inclined  feeding  hearth  ;  thus 
the  material  to  be  burnt  is  dried  as  it  passes  down  the 
hearth  on  to  the_grate.  Clinkers  and  dust  are  removed 
through  side  doors  in  the  furnace  and  ash-pit.  If  the 
material  does  not  contain  sufficient  combustible  material 
it  is  mixed  with  breeze. — A.  G.  B. 


Improvements   in    and   connected    with    Refuse-consuming 

Furnaces,  and  in  Utilising  the  Waste  Heat  therefrom 
for  Generating  Steam.  T.  W.  Baker,  London.  Eng. 
Pat.  13,710,  July  16,  1894. 

The  chief  claim  in  this  patent  is  for  the  use  of  any  steam 
generator  having  its  ordinary  coal-,  gas-,  or  oil-burning 
furnace,  combined  with  a  furnace  for  consuming  refuse 
in  such  manner  that  the  gases  from  the  refuse  shall  be 
conducted  into  the  combustion  chamber  of  the  steam 
generator,  and  there  be  burnt  to  contribute  to  the  raising  of 
steam.     The  steam  generator,  which  may  be  of  any  known 
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type,  is  placed  on  top  of  the  refuse  furnace;  this  is  of  the 
ordinary  form,  having  a  hopper  at  the  top  for  the  feeding 
of  the  fuel  and  a  door  at  the  bottom  for  the  removal  of 
the  clinker.  The  tire-arch  of  this  furnace  is  perforated  to 
admit  of  the  passage  of  the  partially  burnt  gases  into  the 
combustion  chanrher,  situated  at  the  end  of  the  generator 
and  its  ordinary  furnace.  Here  they  meet  the  hot  gases 
from  the  ordinary  furnace  and  are  consumed,  the  products 
of  the  combustion  passing  through  the  smoke-tubes  and 
flues  of  the  generator.  Drawings  exhibiting  this  system 
are  given,  together  with  others  showing  how  the  principle 
may  be  applied  to  the  storage  of  the  heat  when  steam  is 
uot  immediately  required,  by  raising  the  temperature  of  the 
feed-water. — A.  G.  B. 


Improvements  in  Apparatus  and  Process  for  Manu- 
facturing [Pea/]  Coke  and  Charcoal,  and  for  Separating 
the  Products  obtained  in  such  Manufacture.  E.  Edwards, 
London.  From  The  Internationale  Gesellschaft  fur 
Torfverwerthung,  Oldeuburgh,  Germany.  Eng.  Pat. 
15,486,  August  14,  1894. 

The  air-dried  peat  is  fed  into  the  top  of  a  vertical 
cylindrical  oven,  of  which  the  lower  two-thirds  are  made  of 
fire-clay,  the  upper  third  being  of  cast-iron  ;  the  internal 
diameter  is  about  2o0  mm.,  and  the  centre  is  occupied  by  a 
column  of  rings  of  conical  .section,  terminated  at  the  top  by 
a  cone.  This  column  serves  for  the  collection  of  the  gases 
resulting  from  the  carbonisation,  which  are  led  away  from  the 
cone  at  the  top  by  means  of  a  pipe  into  a  condenser,  whence 
the  combustible  gases  pass  hack  to  the  oven,  which  is  heated 
by  their  combustion.  The  tar  produced  by  the  carbonisa- 
tion passes  away  from  the  bottom  part  of  the  oven  into 
suitable  condensers.  The  carbonised  peat  falls  through  a 
trap  into  a  chamber,  around  which  water  is  circulated  to 
cool  the  charcoal  rapidly.  Into  this  chamber  a  pipe  leads, 
"  by  which  the  contents  can  be  saturated  with  steam 
containing  saltpetre  in  solution,  and  in  this  way  the  coke  or 
charcoal  is  rendered  -trong  and  durable." — A.  G.  B. 


Improvements  in  or  connected  with  Apparatus  for  the 
Manufacture  of  das  from  Liquid  Hydrocarbons.  C.  W. 
Pinknev.  Smethwick.  Eng.  Pat.  22,184,  November  16, 
1804. 

Ai.r,  the  claims  of  this  patent  relate  to  the  new  form  of 
retort  proposed,  it-  parts,  and  their  combinations,  especially 
noticeable  being  a  "  safety  device,"  by  means  of  which  the 
supply  of  oil  is  automatically  cut  off,  in  the  event  of  the 
exits  of  the  retort  becoming  stopped  or  clogged. 

In  Fig.  1,  which  -hows  the  new  apparatus  in  vertical 
sectJOl  a  furnac-,    with   metal    casing    I!,   fin-brick 

lining  C,  tire-bar-  D,  and  door  E.  V  is  a  retort  suspended 
in  the  centre  ol  the  furnace  by  its  flange  /',  which  rests  on 
the  top-plate  A-  of  the  turn 

The  retorf  F  i-  divided  into  two  chambers  II  and  1,  by 
tiie  partition  (>,  except  Dear  the  top,  where  the  two  cham- 
commnnicate.     Into   1   depends  th<  i   pipe  Lj 

into  II,  the  f>  ed  pipe  K. 

In  the   figun-,  the   retort  i-  represented  with   a   gingle 

partition,  but  it  is  evident  that,  by  increasing  the  number 

of  partitions,  the  retort  may  be  made  many-chambered,  and 

when    manufactured    considerably 

lengthened    thereby  ;    -o  a!-o    K    and    I.  are    made  to 
nearly  to  the  bottom   of  the  retort,    all  of  these  devices 
aiming  at   inci  be  internal  surface  of  the  retort,  this 

ing  found  in  practice "  thai  the  best  gasifl- 
□  take-  place  when  the  hydrocarbon  is  caused  to  •■  | 
ded,  moderately  heated,  inrface." 
•'"'•'•'   '  a  M,  a  stream  of  liquid  hydrocarbon, 

regulated  by  O,  flow-  through  X.    To  the  end  of  this  pip, , 

and  m  a  plane  at  ri^ht   aneli  -  to   it-  length,  i-   attached  th( 
I    -'  -;;,   which  is  perforati 

".  '>,  in   Fig.  ■>.    The  "  safety  feeding  <l 

\)   can   freely  rotate  about  I'  ;   but, 

normally,  i-.  so  balanced  that  i   ,  ,ti,,n,  ,-,  in  Q, 

i  ictly  oppmifc    the  perforation  t,  of  p;  liquid 

can  therefon   flow  from  N,  through   I',  <i,  and  i:  (which  is 

tubuW>  u  i  thence,  by  K,  into  ti,.    ,.  i,„i.    Should, 


Fig.  2. 


Fig.  :i. 
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however,   anj    pi  I   up  in    th<    retort,  through 

obstruction  in  the  gas  exil  passages,  &c.,  the  liquid  hydro- 
carbon "ill  n  ■•  in'"  S,  and  travel,  through  T ■'.  into 
the  chamber  B3  ol  the  safety  device,  causing  this  structure 
to  part  I  j  rotate  and  assume  the  position  Bnown  in  Fig.  3, 
shutting  ofl  therefore  the  supply  of  liquid  hydrocarbon  to 
the  r<  tort. 

In  an  alternative  mollification  of  the  apparatus,  IJ  is 
considerably  elongated,  bo  that  when  the  safety  device 
operates,  the  outlet  end  of  I;  is  raised  above  the  level  of 
the  liquid  in  M,  the  supply  of  oil  being  consequently 
stopped, 

Tin-  inventor  further  points  out  that,  cither  by  the 
moving  parts  being  so  arranged  as  to  complete,  during  their 
motion,  the  circuit  of  an  electric  bell  when  in  motion,  or 
by  oDe  of  them  Btriking  a  gong  during  its  motion,  audible 
notice  of  danger  may  be  given  to  the  attendant. — E,  R.  B. 


slightly  l.eyond,  th«-  base  of  the  ledge;  under  this  wall  the 
Hue-  run.  the  furnace  smoke  having  thus  to  travel  over  the 
ledge  (like  a  fire-bridge),  and  then  to  pass  underneath  the 
wall. 

I  bus,  the  Bmoke,  being  confined  within  the  furnace,  is 
hindered  to  so  large  an  extent  in  it-  escape,  that  it  becomes 
in  great  measure  consumed. — A.  G.  B. 


Improvements   in    Furnaces.     T.   Richards.      St.   Austell, 
Cornwall.     Eng.  Pat.  23,536,  December  4,  1894. 

I m mi  oi  i  n.i.v  above  the  inner  ends  of  the  bars  of  the 
erating  is  a  ledge  of  a  suitable  material  and  of  convenient 
depth,  at  a  sufficient  distance  outside  which  ledge,  is  a  wall 
extending  from  the  top  of   the  furnace  uearl}'  to,  though 


An  Improved  Method  or  Process  of  Carburetting  Willi  r- 
Gas,  and  Apparatus  therefor.  A.  C.  Humphreys,  New 
York,  Q.S.A.,  and  A.  G.Glasgow,  Loudon.  Eng.  Pat. 
3089,  February  12,  1895. 

Tin-  improved  method  (which  extends  A.  G.  Glasgow's 
previous  invention,  Eng.  Pat.  24,005  of  1894  ;  vide  this 
Journal,  1895,261)  consists  in  conducting  water-gas  succes- 
sively through  distilling,  carburetting,  and  fixing  chambers 
of  special  construction,  wherein,  and  at  certain  tempera- 
ture-, it  is  treated  with  hydrocarbons,  the  carburetted  water- 
gas  so  produced  being  subsequently  passed  through  one  or 
two  surface  condensers,  wherein  it  is  cooled,  and  deposits 
any  excess  hydrocarbon  it  may  be  carrying. 

The  chambers   employed  are  peculiar,  in  that  they  are 
filled  with  "  checker-work  or  equivalent  refractory  filling," 


and  in  that  they  are  maintained  at  temperatures  consider- 
ably lower  than  those  "  employed  in  what  is  now  recog- 
nised as  good  practice,"  with  the  result  that  less  oil  than 
usual  is  converted  into  fixed  gas.  Indeed,  the  temperatures 
employed  "  do  not  substantially  exceed  those  at  which  a 
gas  having  the  maximum  illuminating  effect  is  produced 
from  the  [particular]  oil  employed." 

In  operatiug  the  inventors'  apparatus  (see  figure),  the 
generator  A  is  first  charged  with  fuel  from  the  platform  I, 
through  the  door  J.  Next,  a  blast  of  air,  arriving  by  H,  is 
urged  through  H1  and  E  into  the  fuel  in  A,  rendering  the 
fuel  incandescent.  The  heated  gases  of  combustion  ascend 
through  the  filling  of  the  distilling-chamber  B,  pass,  by  E-, 
into  the  carburetting-chamber  D,  thence,  by  K,  into  the 
fixing-chamber  D1,  whence  they  escape  through  the,  at 
this  time,  open  valve  X  at  the  top  of  M.  Any  imperfection 
in  the  combustion  of  the  fuel  in  A  may  be  remedied  by 
supplying  further  air  to  the  gases  of  combustion,  either 
near  the  bottom  of  B,  by  H2,  H3,  or  near  the  top  of  D,  by 
H2,  or  near  the  bottom  of  D1  b)7  H1.  As  soon  as  B,  D, 
and  D1  have  attained  a  suitable  temperature,  the  air-blast 
is  cut  off,  and  the  manufacture  of  water-gas  is  commenced, 
by  the  admission  of  steam  through  G.  The  valve  N  is 
next  closed,  and   simultaneously  hydrocarbon  is  injected  at 


C  and  C1  into  B  and  D  respectively.  In  its  passage  through 
B,  D,  and  D1,  the  water-gas  becomes  carburetted,  and  then, 
through  L,  passes  into  the  water-surrounded  tubes  O2  of 
the  surface-condenser  O3,  where  it  is  cooled,  and  deposits 
tarry  matters  and  excess  hydrocarbon,  which  latter  collect 
in  the  seal-box  P.  Besides  preventing  a  backward  flow  of 
gas,  the  heavy  hydrocarbon  liquid  in  P  is  intended  to  act  as 
a  purifier,  scrubbing  the  gas  as  it  passes  through.  The 
scrubbing  is  intended  to  be  still  more  thorough  in  the  next 
condenser,  R3,  (reached  by  the  gas  passing  through  Q), 
where  the  gas  passes  through  a  large  number  of  small  tubes, 
each  dipping  below  the  level  of  the  liquid  hydrocarbon  in 
the  seal-box  of  this  condenser. 

Sometimes  hydrocarbon  is  only  supplied  to  B,  in  which 
case  D  acts  as  a  "  fixing  chamber."  If  both  chambers  are 
acting  as  carburettors,  D  is  supplied  with  a  lighter  hydro- 
carbon, while  that  injected  into  B  is  preferably  the  heavy 
tarry  oil  collected  in  the  seal-boxes  of  U3  and  O3. 

The  flow  of  hydrocarbon  is  with  the  gaseous  current  in 
D,  but  against  it  in  B,  "  very  valuable  advantages,"  accord- 
ing to  the  inventors,  accruing  from  this  procedure  ;  for, 
without  overloading  any  part  of  the  apparatus,  a  highly- 
carburetted  gas  is  obtained. 
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Any  hydrocarbon  not  volatilised  in  B,  generally  fulls 
through  on  to  the  fuel  in  A,  and  is  burnt  ;  hut  should  car- 
bonaceous matter,  caking  on  the  refractory  filling,  clog  the 

apparatus,  (',  F\  and  (i  are  closed,  F  Opened,  and  steam 
injected  at  G1.  At  the  elevated  temperature  to  which  the 
refractory  filling  and  its  carbonaceous  coating  have  been 
raised,  the  steam  is  able  to  react  with  the  hitter,  and  the 
•water-gas  so  formed,  together  with  that  made  as  the  Steam 
passes  through  the  fuel  in  A,  passes,  through  F,  into  the 
annular  chamber  Kl  in  D,  whence  by  e1  <•',  it  reaches  the 
top  of  I).  This  means  of  reversal  of  the  water-gas  current 
is  also  useful  for  regulating  the  incandescence  of  the  fuel 
in  A.  —  K.  It.  B. 


Improvements  in   Reversible  Hydrocarbon   Generators  and 

Burners.     15.  G.  Devoe,  Lima,  Uhio,  U.S.A.     Eng.  Pat. 
4042,  February  25,  1895. 

The  object  of  this  invention  is  to  provide  a  simple  and 
efficient  reversible  hydrocarbon  generator  and  burner,  and 
the  claims  of  the  patent  all  refer  to  the  novel  features  of  its 
construction  and  their  combination.  In  Fig.  1,  which  shows 
a  side  view  of  the  apparatus,  the  frame  1)  is  seen  to  be 
supported  by  columns  E,  arising  from  the  tray-like  base  A. 
The  burner  I,  is  carried  by  the  three  supports  H,  H,  II, 
while  three  other  supports,  H1,  H1,  H1,  are  provided  to 
carry    another   burner,    if    necessary.      G    is   a   deflector, 

Fie.  1. 


movable  upon  its  supports  F,  F,  said  supports  being 
attached  to  the  frame  D. 

The  burner  I,  which  is  shown  in  section  (lint  reversed  as 
to  position)  in  Fig.  3.  and  from  above  in  Fig.  2,  consists  of 
an  inner  cylinder  K  (through  which  the  hydrocarbon 
vapour  passes)  enclosed  by  an  outer  one,  J  (through  which 
heated  air  passes).  K  is  freely  open  at  each  end,  but  .J  i- 
closed  at  its  upper  end  (lower,  a-  shown  in  Fig.  :;),  save  for 
a  ring  of  apertures   a  a,  in  Fig.  '-!. 

The  vaporiser  <},  Q},  <i:,  is  a  tube,  peculiarly  bent  so  that 
its  three  limbs  lie  in  three  distinct  planes  ;  the  upper  limb 
Q)   i'  a  U-shaped   loop   lying  On  the  frame  D,  and  following 

Fie.  2. 


its     periphery;     next     follows     the     descending      limb     Q1 
succeeded    by    the    horizontal    limb    •,>',   the  latter    lying   on 

the  babe  A,  and  in  its  middle  line.  Iii  Q2,  exactly  under 
the  centres  of  the  burners,  are  the  pin-hole  apertures  d  d. 

In  working  the  apparatus,  I'  is  opened  sufficiently  to  allow 
a  small  quantity  of  hydrocarbon  to  enter  the  vaporiser  ;  this 
hydrocarbon    escapes    by   d   d  and   moistens   some  asbestos, 

which,  for  the  purpose,  has  been  placed  in  tin-  tray-like  has,- 

B.  The  hydrocarbon  is  ignited  and  all  pails  of  tie- 
apparatus  become  highly  heated.  Further  hydrocarbon  is 
now  admitted,  and  this  is  converted  into  vapour  in  the  hot 
vaporizer,  and  escapes  with  violence  through  d  d.  As  the 
stream  of  vapour  rushes  through  K,  it  draws  heated  air 
through  the  apertures  a,  a,  a,  and  a  smokeless  and  odourless 
flame  is  formed  above  the  burner;  this  flame  may  be 
directed  as  required,  by  moving  the  deflector  G,  or  this 
latter  structure  may  be  removed. 

Fig.  3. 
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To  reverse  the  action  of  the  apparatus,  the  vaporiser  is 
lifted  off  its  supports,  reversed,  and  replaced  on  the  frame, 
so  that  its  lower  limb,  Q2,  is  no  above  the  frame,  see  Fig.  3, 
and  can  rest  in  the  supports  F  F  of  the  deflector  (which  for 
this  end  is  removed).  The  burner  also  is  reversed.  The 
apertures  '/  d  (see  Fig.  3)  now  give  a  downwardly  directed 
stream  of  vapour,  and  the  base  acts  as  flame  deflector. 

— E.  R.  B. 


Improvements  in  the  Combustion  of  Gaseous  Fuel  and 
Apparatus  therefor.  1'.  Douin,  Beuvrages,  Nord, 
France,  and  P.  Kestner,  Lille,  France.  Eng.  Fat.  6585, 
March  3d,  1895. 

Recognising   that   when    burning    combustible  gases    of 

inferior  quality  the  best  heating  effect  can  only  be  attained 
if  the  excess  of  the  air  supplied  for  combustion  be  reduced  to 
the  Mnallest  possible  quantity,  and  that  this  reduction  can 
only  be  practised  with  hot  and  intimately  mixed  gases;  and, 
further,  that  these  gases  must  have  completed  their 
chemical  combinations  before  reaching  tin'  cool  surfaces  of 
the  object  which  is  to  be  heated,  these  inventors  propose 
an  improved  method  for  the  combustion  of  gaseous  fuel, 
wherebj    successive    quantities    id'    combustible    gas    are 

brought  into  contact  with  the  air  supply  in  such  fashion  that 
the  firsl  quantity  of  gas  supplied  burns  with  a  portion  of 
the  air  supply,  heating  the  remainder  of  the  air  supply 
before  this  meets  the  second  gas  Bupply.  Upon  meeting 
the  second  ;m  supply,  a  second  combustion  takes  place, 
consuming  a  further  fraction  of  the  air  supply ;  the   mixed 

and  beat*  d  gat  es  thet  pa  -  on  to  the  third  gas  supply,  and 
SO  on. 

The  quantity  of  air    admitted    into   the    apparatus  at    any 

given  moment    i-   thus  burned,  little  by   little,  as  it  succes- 

v    i      the    did  nut    gas    supplies:    its  gradually 

diii  endency  to  combustion     as  n  becomes  weak  in 

a  and  diluted  by  the  products  of  combustion    -bein 
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counterbalanced  bj  its  constantly  augmenting  temperature. 
The  invi  ntors  Btati  th  l  "  the  whole  oi  the  air  is  consumed, 
or  neai l\  bo  " 

The  apparatu  arrying  oul    the  invention    is    also 

claimed  It  consist!  o)  a  horizontal  combustion  chamber, 
through  which  passes  a  current  of  air,  the  air  being  cold 
:ii  entering.  Subjacent  to  the  combustion  chamber,  and 
communicating  with   i1  at    intervals  by   vertical    passages, 

is  ;i  flue  o lucting  the  gaseous  fuel.    Columns,   &c.  are 

ed  in  the  combustion   chamber,  acting   as  bailies, 
and  assisting  in  mixing  the  gases. — E.  It.  B. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Origin  of  Petroleum.     C.  Engler.     Chem.  Ind.  1895,  18, 
1—6  and  31—37. 

(Tins  Journal,  1892,  995.)  Of  the  various  speculations  put 
forward  by  different  investigators  to  account  for  the  for- 
mation of  petroleum,  the  theory  of  Sokoloff,  which  assumes 
a  combination  of  carbon  and  hydrogen  to  form  hydro- 
carbons at  an  early  stage  of  the  development  of  the 
heavenly  bodies,  the  compounds  subsequently  dissolving  in 
the  still  viscid  magma  of  our  planet,  dispersing  later  on 
through  fissures  and  fractures,  and  finally  undergoing  con- 
densation, is  the  onlj  cue  that  can  be  designated  cosmic. 
However,  various  considerations,  and  among  them  the 
composition  of  petroleum,  and  the  presence  therein  of  such 
bodies  as  pyridine  bases,  &c,  prevent  our  accepting  this 
hypothesis.  Neither  can  MendelejefFs  well-known  theory 
(this  Journal,  1885,  72)  be  regarded  as  justified,  when  all 
the  circumstances  are  considered.  For  instance,  the 
fissures  he  speaks  of  could  only  extend  through  the  solid 
crust  of  the  earth,  and  would  be  absent  from  the  viscid  or 
slaggy  interior;  besides,  we  should  expect  from  such  a 
process  of  formation  to  find  the  more  volatile  hydrocarbons 
from  the  carburetted  iron  condensed  at  a  greater  distance 
from  the  centre  of  the  earth  than  the  heavier  fractions, 
■whereas  the  opposite  is  very  frequently  the  case.  The  fact 
also  that  the  formation  of  the  pyridine  bases  found  in 
petroleum  is  directly  connected  with  organic  vitality, 
militates  against  hypotheses  of  this  class. 

Hochstetter  and  others  held  the  opinion  that  petroleum 
was  derived  from  marine  and  land  flora,  and  Kramer 
showed  that  by  a  suitable  process  of  dry  distillation  at  low 
temperatures, "  a  mixture  of  hydrocarbons  similar  to 
petroleum  could  be  prepared  from  vegetable  matter, 
especially  coal.  Daubree  also  formed  an  oil  having  the 
odour  of  Pechelbronn  petroleum  by  the  action  of  super- 
heated steam  on  wood  ;  but  whilst  it  is  not  impossible  that 
in  individual  cases  petroleum  may  have  resulted  from 
vegetable  matter  or  remains,  there  are  many  weighty 
geological  and  chemical  reasons  against  the  acceptance 
of  this  theory  for  universal  application.  For  instance, 
Hofer  ("  Das  Erdol,"  Part  I.,  page  108)  demonstrated  that 
were  petroleum  formed  from  vegetable  matter,  large  masses 
of  coke-like  residue  must  have  remained  such  as  are  hardly 
ever  actually  found  in  conjunction  with  oil  deposits. 

The  most  generally  adopted  theory  of  recent  years  is  that 
of  animal  origin  advanced  in  the  first  instance  by  Leopold 
von  Buch.  The  chief  obstacles  in  the  way  of  a  general 
acceptance  of  this  assumption  were  the  lack  of  a  plausible 
explanation  of  the  chemical  processes  involved  in  the 
transformation  of  animal  remains  into  petroleum,  and  the 
absence  of  a  proper  conception  of  the  collection  of  such 
enormous  quantities  of  these  remains  required  for  the 
production  of  the  oil  deposits.  In  connection  with  the  first 
point,  although  oil  similar  to  crude  petroleum,  could  be 
prepared  from  animal  matter  by  dry  distillation,  a  con- 
siderable quantity  of  nitrogenous  bodies,  far  in  excess  of 
the  proportion  discoverable  in  petroleum,  was  simultaneously 
produced  and  this  constituted  a  formidable  difficulty. 


In  order  to  determine  whether  the  remains  of  marine 
fauna,  which  geological  circumstances  indicated  with  some 
certainty  in  this  connection,  would  yield  mora  satisfactory 
results,    Engler    .subjected  a    mass  of   marine  animal  matter, 

fish,  and  mussels,  to  distillation   under  high  pressure  (with 

the  object  of  preventing  the  separation  of  carbon),  but  the 

resulting  distillates  Still  contained  ;t  large  proportion  (some 
8  to  9  per  cent.)  of  nitrogen.  Thereupon  the  question  arose 
as  to  whether  petroleum  might  be  formed  dining  the  trans- 
formation of  a  portion  only — viz.,  the  fatty  matter — of  the 
animal  residues,  after  removal  of  the  muscular  tissue  and 
other  nitrogenous  constituents  by  previous  putrefactive 
decompositions.  Colour  was  lent  to  this  hypothesis  by 
the  behaviour  of  triolein,  tristearin,  train  oil,  as  well  as  free 
fatty  acids,  on  being  subjected  to  heat  under  pressure  ;  and 
the  distillation  of  a  quantity  of  train  oil  in  an  apparatus 
invented  by  Krey,  yielded  a  distillate  containing  some 
33  per  cent,  of  hydrocarbons  ot  the  (define  series,  with  a  little 
acetylene,  the  remainder  being  found  to  consist  chiefly  of 
saturated  hydrocarbons,  of  which  pentane,  normal  and 
secondary  hexane,  heptane,  octane,  and  normal  nonane 
were  isolated  in  addition  to  the  methane  obtained  in  a 
gaseous  condition.  Other  bodies  occurring  in  small  quantities 
in  petroleum  were  also  detected  in  the  distillate,  among 
them  paraffin,  lubricating  oil,  naphthenes,  &c,  and  marsh 
gas,  carbon  dioxide,  carbon  monoxide,  and  defines,  were 
found  in  the  gaseous  products.  The  "  artificial  crude  oil" 
was  brown  in  colour,  transparent  in  thin  layers,  exhibited 
green  fluorescence,  and  had  a  specific  gravity  of  0- 8105. 
Fractional  distillation  gave,  between  14u  and  300°,  about 
60  percent,  of  a  water-white  burning  oil,  with  slight  bluish 
fluorescence,  of  sp.  gr.  0-8025  and  flashing  point  26'5°  C. 
The  mean  illuminating  power  for  six  hours'  burning  in  a 
10-line  burner  was  9-2  normal  candles,  compared  with  7  "8 
obtained  with  ordinary  Pennsylvania  oil  in  the  same  burner. 
From  train  oil  79  •  5  per  cent,  and  from  triolein  83"  9  per 
cent,  of  crude  oil  was  obtained  by  working  on  a  small 
scale,  which  results,  when  properly  adjusted,  correspond  to 
about  88  per  cent,  of  the  theoretical  maximum  yield. 

It  remains  uncertain  wdiether  the  glycerin  of  these  fatty 
matters  is  first  separated  from  the  fatty  acids,  but,  judging 
by  the  decomposition  undergone  by  fossilised  fatty  residues, 
it  is  probable  that  such  is  the  case,  since  glycerin  is  removed 
without  difficulty  from  fats  by  mere  prolonged  contact 
with  cold  water,  as  was  long  ago  demonstrated  by  Jiinnc- 
mann.  Whether  this  occurs  or  not,  these  distillation 
experiments  show  that  the  transformation  of  fat  into 
petroleum  can  be  effected  without  any  separation  of  carbon. 

Turning  now  to  the  consideration  of  the  accumulated 
remains  of  marine  animals  in  sufficient  quantity  to  account 
for  the  formation  of  petroleum,  the  association  of  petroleum 
with  such  remains  in  sedimentary  rocks  like  the  lias  shales 
in  Wurternburg,  Baden,  &c.,  the  coral  reefs  of  the  Bed  Sea, 
the  Trenton  limestone  in  Canada,  and  dolomite  in  Bohemia, 
as  traced  by  Hofer,  and  the  presence  of  saline  waters,  rich 
in  iodine  and  bromine,  usually  occurring  with  petroleum, 
support  the  theory  of  marine  origin.  Various  explanations 
to  account  for  the  accumulation  of  these  remains  have  been 
attempted. 

Zalozieclsi's  view  is  that  ocean  currents  drifted  immense 
masses  of  animal  remains  on  to  the  ancient  sea  coasts, 
where,  covered  up  by  alluvium,  &c,  and  depressed  by 
movements  in  the  earth's  crust,  they  underwent  gradual 
decomposition  (this  Journal,  1891,  75:5). 

The  details  of  the  transformation  processes  cannot  yet  be 
completely  accounted  for.  but  two  main  divisions  would 
appear  to  have  occurred,  namely,  the  separate  decomposi- 
tion of  the  nitrogenous  matter  at  an  early  stage,  followed 
by  the  conversion  of  the  fatty  residue,  probably  after 
removal  of  the  glycerin.  From  this  point  onward  the 
details  are  obscure,  but  from  Engler' s  experiments  it  may 
be  concluded  that  heat  and  pressure,  or  long  continued 
pressure  at  a  moderate  temperature  (time  being  an  impor- 
tant factor),  would  suffice  to  effect  the  transformation,  and 
that  Kramer's  opinion  that  the  conditions  have  varied  with 
the  locality  (low  temperatures  in  Pennsylvania  and  Galicia, 
for  example,  and  greater  heat  in  the  Baku  district)  has 
some  foundation,  since  it  would  appear  that  naphthenes 
would  not  be  formed  at  ordinary  temperatures.     It  may 
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be  assumed  that  the  Bupcrimpositioil  of  alluvial  deposit- 
over  the  beds  of  animal  remains  -would  complete  the 
exclusion  of  oxygen,  and  at  the  same  time  furnish  the 
necessary  pressure,  rises  in  temperature  being  perhaps 
caused  by  fermentation,  friction  of  the  strata  daring 
elevation  or  depression,  or  by  the  actual  temperature  of 
the  earth  at  the  depths  to  which  the  beds  max  nave  been 
forced'  by  the  pressure  of  superior  strata.  The  actual 
conversion  was  probably  in  most  cases  effected  by  simple 
dissociation  without  distillation,  resembling  in  this  respect 
the  behaviour  of  oleic  acid  and  train  oil,  both  of  which  ran 
be  transformed  into  hydrocarbon  oils  under  pressure. 

Experiments  made  to  ascertain  the  tenability  of  Zalo- 
ziecki's  opinion  that  ozokerite  may  be  an  intermediate 
product  between  fatty  acids  and  petroleum,  by  extracting 
bituminous  -hale-  with  benzene,  yielded  doubtful  results 

Another  point  still  in  doubt  is  whether  the  dissociation  of 
the  fat  chiefly  eon-isted  in  the  removal  of  water  or  carbon 
dioxide.  The  former  would  seem  to  be  the  more  probable; 
at  least  it  yields  results  coinciding  with  the  analyses  of 
Baku  oil  by  Markownikoff  and  Ogloblin. 

With  respect  to  the  gases  obtained  by  distillation  under 
pressure,  F.  ('.  Phillips,  in  objecting  that  carbon  mon- 
oxide and  olefinee  are  thereby  produced,  but  are  absent 
from  American  natural  gas,  overlooks  the  fact  that  Engler 
does  not  claim  for  his  process  identity  in  point  of  tempera- 
ture with  the  assumed  natural  method  of  conversion,  but 
rather  favours  the  idea  of  low  temperature  for  the  "latter, 
under  which  conditions  a  smaller  proportion  of  carbon 
monoxide  and  ethylene  would  be  produced.  Phillips  also 
forgets  that  the  production  of  carbon  monoxide  can  occur 
at  comparatively  low  temperatures,  as  in  the  condensation 
of  ketones  to  hydrocarbons  ;  and  it  may  well  be  that  ketone* 
are  formed  in  the  natural  transformation  of  the  fatty  bodies 
under  consideration.  Uesides,  other  investigators  have 
found  the  monoxide  in  gases  from  petroleum  and  brown- 
coal  depo-it-. 

The  fact  that  anthracite  has  been  found  associated  with 
petroleum  in  certain  dolomites  in  Bohemia  does  not  militate 
against  the  animal  theory,  since  thi-  anthracite  is  nearer  in 
character  to  asphalt  than  to  true  anthracite:  besides,  the 
Engler  theory  only  claims  that  conversion  of  animal  fats 
into  petroleum  may  (not  must)  be  effected  without  the 
formation  of  a  carbonaceous  or  asphaltic  residue. 

Lastly,  the  presence  of  aromatic  hydrocarbon-  is  explained 
by  the  assumption  that  they  have  most  probably  been 
formed,  together  with  the  terpenes,  by  condensation,  and 
not  from  the  acrolein  resulting  from  glycerin,  nor  from 
acetylene  hydrocarbons,  as  supposed  by  Veith  and  Zaloziecki 
respectively;  or  again,  we  may  suppose  that  the  small 
quantities  of  these  bodies  in  petroleum  are  flue  to  the  decom- 
position of  animal  matter,  a  method  of  formation  that  has 
already  been  demonstrated  by  Salkowsky. — <  . 


discovery  of  a  good  weli  producing  100  loads  in  the  year. 
About  200  loads  in  all  wen  obtained  from  various  scattered 

districts.  The  employment  of  residuum  for  heating  purposes 
as  well  as  of  refined  oil  and  benzine  for  motor--,  is  on  the 
increase. — ('.  S. 


Roumanian  Petroleum,     Chem.  Ind.  [895,  18,  2 
Tin  A  at  Plojest  reports  a  ■  !- 

ill     L'OIJI  -   a). 

Tie  -till  obtained  from  -hafts,  bored  wells 

being  too  narrow  to  permit  the  ready  removal  of  sand,  and 
being  also  liable  to  *ilt  up. 

Jn  Glodi  io  '  Dambovitza  disti  ■  900  tank-wa 

load  re  obtained,  part  of  which  was  disposed 

of  in  Bukaresl  and  the  remainder  in  Kronstadt  (Hungary) 

mpina  wells  yielded  <>•  ei    800 
i-,  and  tie-  production  iii  Doftaneti  and   Bnatemu 

loads  bj   the  sinking  ol 
nev.  to  depth*  of  10  to  120  metres.     A  second   pi] 

e,  io  kilometres  in  length,  was  laid  during   the   fi  u  to 
the  !  the  oldest   oil  land-,  l 

(Praho  been    lately    reopened    by    deepening   an 

■••ell,  tie-  result  t-  The 

pro  mi  and  Matitza  only  amounted   to  -o 

load-,  and   these   w  handicapped  by   theii    remote 

800   load     from  -; 
i   the  crude  oil  firom  which  contains  50  per 
og  oil,  ha-,  ah.r   bavins  t»  '-ii  ah  indoned 
for  -one    time,  recently  reeei  ed  a  h.--i,  impetu     bj    the 


Petroleum  in  Peru.     II.  Polakowsky.     (hem.  Ind.  1*95, 
18,  188—191. 

As  far  back  as  1866,  1".  1'.  Larkin,  an  American  engineer, 
estimated  the  petroleum  lands  of  Peru  to  have  an  area  of 
7,200  square  miles,  and  Fonville  ("  Le  Petrole,"  Paris, 
1888)  attributed  to  them  an  extent  of  16,000  square  kilo- 
metres. These  dimensions,  however,  only  refer  to  the 
n  irthern  oil-region  (department  of  Pi  lira)  lying  between 
(  abo  Blanco,  50  miles  X.  of  Paita,  and  the  ravine 
("Quebrada")of  Charin,  10  miles  S.  of  Rio  Tumbes.  The 
discovery  of  oil  in  the  peninsula  of  Punta  Aguja  in  1890, 
raised  the  above  figures  to  32,00  i  square  kilometres, 
according  to  F.  Moreno,  whose  report  on  the  Peruvian 
Region  of  Peru,  drawn  up  at  the  end  of  1892  ("  Boletin  de 
la  Soeiedad  geografica  de  Lima,"  December  1893),  forms 
the  best  source  of  information  on  the  subject.  There  are 
also  other  districts  where  petroleum  has  been  found,  but 
their  extent  has  not  been  estimated.  The  yield  of  crude 
oil  has  increased  from  650,000  litres  in  1885  to  80,000,'  100 
litres  (from  49  wells)  in  1892,  since  when  there  are  no 
statistics  available. 

In  the  most  northern  district  of  the  three  into  which 
the  oil-lauds  may  be  divided,  namely,  the  littoral  of  the 
province  of  Tumbes,  extending  from  the  valley  of  Mancora 
to  the  Piio  Tumbes,  a  distance  of  150  kilometres,  the 
oil-bearing  strata  form  a  compact  mass  100  kilometres  long 
and  35  wide,  and  boring  is  mostly  carried  on  in  the  numerous 
mountain  ravines  ;  the  most  highly  productive  territory  is 
considered  by  Moreno  to  lie  back  up  in  the  hill  passes. 

The  central  zone  reaches  from  the  Maucora  Valley,  over 
Punta  Toca,  to  Punta  Lobos,  and  the  southern  belt  lies 
between  80°  58'  and  81°  11'  W.  of  Greenwich,  and  5°  48' 
to  6°  10'  S.  latitude,  at  400—16,000  metres  from  the  coast. 
Oil  is  frequently  struck  at  30  ft.  below  the  surface,  and 
the  deepest  wells  hitherto  do  not  exceed  800  ft.  Moreno 
thinks  that  likely  strata  should  be  proved  to  1,200  ft.,  even 
though  oil  may  be  met  with  at  less  depth,  because  a 
greater  yield  would  be  obtained  and  pumping  dispensed 
with.  The  best  results  are  obtained  at  the  foot  of  the 
valleys  or  ravines.  The  oil  in  flowing  wells  does  not  rise 
to  any  height,  but  comes  up  quietly  and  continues  running 
sometimes  for  years  together.  The  spouting  wells  often 
id  up  a  column  of  oil  and  gas  100  ft.  high,  causing  a  loss 
of  "il  until  they  can  be  closed. 

Both  the  "life"  and  yield  of  a  well  are  very  variable, 
'.  ZorritOS  having  flowed  for  17  year-,  and  some  in 
Talara  and  Zorritos  giving  daily  outputs  of  from  100  galls, 
to  800  barrels.  The  upper  strata  in  Tumbes  and  Negritos 
consist  of  sand  ami  impervious  clay,  succeeded  by  layers  of 
-and,  conglomerate,  and  shale  to  a  depth  of  250  metres. 

Import  duties  of  5  cents  per  litre  for  crude  petroleum 
and  residuum,  »;  cents  for  kerosene.  :i  cents  for  lubricating 
oil,  and  30  cents  for  benzine,  protect  the  home  industry ; 
so  that  the  import  from  the  United  States  will  Boon  cease 

her,    that    of    lubricating    oil     having   already    been 

tinned.      The  price   of    Peruvian    burning   oil  'is  3-50 

SOl.    (American   eo-ts   8*20  sol.)    per    100   galls.;   crude   oil 

costs  20   sol.   per  ton,  and   i-   largely  used   as  fuel  on  the 

railways,  in  gasworks  and   smelting  furnaces,   with  good 

results,    as    mil     as    being     exported    to   Chili    for    similar 

pill  po 

I  In-  majority  of  the  syndicates  and  companies  working 

oil    land-    appear    from    their    titles    to  be    in   English 

band-.     The  oldest  establishment  (that  of  l-'.   <;.  Piaggio, 

at    Zorritos)  i-  close    to    the  short  I'limbe-.  and    com 

1 216  hectares,  each  "  claim  "  of  i  hectares   paying  a 

rent  or  tax  of  80  sol.  per  annum.      The    N  wells  have  been 

running  from  •;  to  it  yean  uninterruptedly,  and  the  works 

are  lighted  by  natural  | 

In  Talara  the  London  Pacific  Petroleum  Company  owns 
some  400.0IHI  aie-.  most  of  which  is  oil-bearing  land  i  at 
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the  fool  "i  the  Amotape  mountain,  <>il  :i i •  j"--'i f-  on  the 
ii  many  places,  forming  small  stream 
The  Petroleum  Syndicate,  Limited,  has  <>il  lands  at  Panta 
de  \"iim.  Here  the  borings  pass  through  80  ft.  of  sand, 
78  ii  .it  ~(>l'i  earth  (kind  n> .t  specified),  whereafter  a  layer 
of  dil   is   encountered,  yielding  L 5  barrels  per  diem.     Then 

follow  6   ft.  of    > : 1 1 1 <  1 ,  200  II    of  "hit'-,  very    hard,  <_roId-bear- 

quartz,  and  finally  16  ft.  of  white,  highly  porous  quartz 
impregnated  with  lms  and  oil,  which  come  up  in  large 
quantity.  A.I  201  ft.  a  second  oil  layer  is  struck,  and  at 
:iss  ft.  :i  third  containing  an  abnormal  amount  of  gas, 
indicating,  in  the  opinion  of  Moreno,  the  existence  of  a 
ver\  rich  ml  stratum  below  the  quartz. 

(For  analyses  of  Peruvian  petroleum  see  this  Journal, 
1893,  38.)— C.  s. 


IV -COLOURING  MATTERS  AND  DYES. 

Naphthazarin.     T.    Zincke    and    M.    Schmidt.      Liebig's 
Annalen,  1895,286,  27—57. 

Thk  fact  that  naphthazarin  is  a  mordant  dyestuff  makes  it 
probable  that  the  two  hydroxyl  groups  which  it  contains 
are  in  the  ortho-position  to  each  other.  It  easily  forms  a 
stable  addition  product  with  chlorine  or  bromine,  in  which  it 
resembles  a-naphthoquinone.  The  authors  accordingly 
ascribe  to  it  the  formula — 

O 


OH 

OH     O 

The  dichloride  easily  loses  IIC1.  The  monochloronaphtha- 
zarin  thus  obtained  yields  on  further  treatment  with  chlorine 
a  body  C10Cl6O4.  On  heating,  this  is  converted  into  a 
tetrachlordiquinone,  C10Cl4O4,  which  on  reduction  with 
stannous  chloride  gives  tetrachlorouaphthazarin,  C10Cl4O4H2. 
With  o-phenylene-diamine  this  gives  a  eurhodol,  one  atom 
of  oxygen  and  one  of  chlorine  being  replaced  by  the  group 
— NH.C6H4- N=  .  This  reaction  only  takes  place  with 
bodies  containing  the  oxygen  and  chlorine  atoms  in  the 
a,  /3, -position.  Dichlor  ^-naphthoquinone  yields,  on  treat- 
ment with  o-phenylene  diamine,  an  azine. — T.  E. 


PyrqgaUol  and  its  Salt*.     \l.  Godeffroy.    Mitt.  Tech.  Gew. 
Museum  in  Wien,  1895,  5  (4,  5,  and  6),  151 — 155. 

Ptroi.u.i. <>r. yields  a  colourless  crystalline  salt  on  treatment 
with  ammonium  carbonate  (Berzelius),  but  by  the  action  of 
aqueous  ammonia,  a  black  amorphous  mass  is  obtained.  By 
passing  gaseous  ammonia  into  the  ethereal  solution  of 
pyrogallol,  de  Luynes  and  Esperandieu  (Ann.  Chim.  Phys. 
(4),  12,  120)  prepared  a  white  crystalline  salt  of  the  formula 
C6H:,(011).:ONH.|.  Various  basic  salts  of  lead  and  antimony 
have  also  been  described. 

The  author  obtained  large  colourless  needles  by  treating 
pyrogallol  solution  with  excess  of  barium  Irydroxide.  On 
exposure  to  air  the  crystals  became  superficially  black  and 
lost  water  of  crystallisation,  but  suffered  no  further  change. 


On  analysis  they  gave  numbers  agreeing  approximately 
with  the  formula  C6H3(OH)02Ba  +  ill  o.  They  are 
insoluble  in  water,  alcohol,  and  ether,  but  soluble  in  dilute 
acid.  ( >n  boiling  with  water  a  black  amorphous  ma-sis 
obtained.  Calcium,  magnesium,  and  strontium  salts  could 
not  be  obtained. —  II.  I. 


PATENTS. 


Manufacture  of  Nitro  Amnio  Anthraquinone.  O.  Inn-ay, 
London.  From  "  The  Farbwerke  normals  Meister, 
Lucius,  and  Pruning,"  Hoechst-on-the-Maine,  Germany. 
Eng.  Pat.  13,695,  July  16,  1894. 

By  heating  dinitro-anthraquinone  with  sodium,  ammonium, 
or  calcium  bisulphite;  under  pressure  it  is  converted  into 
nitro-amido-anthraquinone,  which  crystallises  from  alcohol  in 
small  red  crystals  melting  at  about  200°  C.  The  dinitro 
compound  is  heated  with  6  to  12  times  its  weight  of  com- 
mercial sodium  bisulphite  solution  for  2  to  5  hours  at  a 
temperature  of  120° — 180°  C.  The  crude  product  is  washed 
with  water  and  purified  with  alcohol.  According  to  its 
purity,  the  compound  dissolves  in  70  per  cent,  fuming 
sulphuric  acid  with  a  red  to  a  reddish-violet  colour,  which 
on  long  standing  turns  blue,  whilst  diamidoanthraquinoue 
dissolves  with  a  blue  colour.  The  compound  dissolves  in 
concentrated  sulphuric  acid  with  a  faint  yellowish-red  colour, 
and  does  not  separate  out  on  cooling. — T.  A.  L. 


Quercetin  and  its  Derivatives.  J.  Herzig.    Monatsh.  Chem. 
1895,  16,312—320. 

The  author  repeats  a  number  of  arguments  which  he  has 
already  brought  forward  hi  previous  papers  to  show  that 
quercetin  possesses  the  formula  C15H10O7,  as  Liebermann 
has  thrown  some  doubt  on  it  (Monatsh.  Chem.  1895,  180). 

—  T.  E. 


Manufacture  of  the  1.4.6  and  1.4.7  a-Naphthol  Ditul- 
phonic  Acids.  O.  Imray,  London.  From  "The 
Farbenfabriken  vormals  Meister,  Lucius,  and  Briining," 
Hoecbst-on-the-Mainc,  Germany.  Eng.  Pat.  14,134, 
July  23,  1894. 

The  acids  referred  to  in  the  title,  which  hitherto  have  been 
obtained  from  the  corresponding  naphthylamine  disulphonic 
acids,  Dahl's  II.  and  III.  acids,  are  formed  according  to  the 
present  specification  by  sulphonating  a-naphthol  carbonate. 
50  kilos,  of  this  substance  are  stirred  into  250  kilos,  of 
fuming  sulphuric  acid  containing  20  per  cent,  of  S03.  In 
about  12  hours  the  melt  solidifies  to  a  hard  paste,  which 
determines  the  completion  of  the  sulphonation,  and  after 
stirring  into  400  kilos,  of  ice-water,  the  solution  is  heated 
to  60° — 70°  C,  until  effervescence  ceases.  The  tetra- 
sulphonic  acid  first  formed  is  thus  decomposed,  yielding  a 
mixture  of  the  1.4.3'-  and  1.4.2'-naphthol  disulphonic 
acids.  After  conversion  into  the  sodium  salts  of  the  two 
acids,  they  are  separated  by  their  difference  in  solubility. 
On  adding  salt  to  the  solution,  the  sodium  salt  of  the 
1.4.2'-acid  is  precipitated,  whilst  that  of  the  1.4.3'-acid 
remains  in  solution,  and  this  solution  can  be  used  directly 
for  the  production  of  colouring  matters.  Oa  fusing  the 
1 .4.2'-naphthol  disulphonic  acid  with  caustic  alkalis,  it 
yields  a  dihydroxynaphthalene  sulphonic  acid,  probably 
the  1.2'.4-acid,  whilst  by  heating  it  under  pressure  with 
dilute  acids,  one  sulphonic  acid  group  is  eliminated,  and: 
there  results  1 ,2'-naphthol  sulphonic  acid. — T.  A.  L. 


Manufacture  of  a-Xaphtholmonosidphonic  Acid  I. A  from 
a-Naphthol  Carbonate.  O.  Imray,  London.  From  "  The 
Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hoechst-on-the-Maine,  Germany.  Eng.  Pat.  14,135. 
July  23,  1894. 

The  subject-matter  of  this  patent  has  already  been 
abstracted  (this  Journal,  1895,360).  In  the  preparation  of 
azo  colouring  matters  from  the  1 . 4-naphtholsulphouic  acid, 
the  product  of  the  sulphonation  of  the  a-naphthol  carbonate, 
which  is  a  disulphonic  acid,  can  be  used  directly,  since  one 
sulphonic  acid  group  is  eliminated  in  the  presence  of  diazo- 
compounds. — T.  A.  L. 
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Manufacture  of  Blue  Gallocyanin  Colouring  Matters. 
J.  C.  L.  Darand,  D.  E.  Huguenin,  and  A.  J.  J.  d'Andiran, 
St.    Fons,  Rhone,  Fiance.    Eng.  Pat  14,137,  July  23, 

1894. 

These  colouring  matters  arc  derived  from  gallamide  by 
heating  it  with  dialkylamidoazobenzene,  or  its  hydrochloride. 

or  with  a  sulpbonic  acid  of  the  general  formula  — 

B03S.C6H4.N:N.C6H4.NBa 

■where  1'  represents  a  methyl  or  ethyl  radicle,  in  the  presence 
of  a  suitable  solvent.  About  17  kilos,  of  gallamide,  32  kilos. 
of  dimethylamido-azobenzeue  hydrochloride,  and  150  kilos. 
of  glacial  acetic  acid  are  heated,  with  constant  agitation,  to 
about  l'2o"  C.  in  an  oil  bath.  When  no  further  trace  of  an 
amido-azo  derivative  is  to  be  detected,  the  melt  is  poured 
into  water  and  the  colouring  matter  is  precipitated  from  the 
solution  by  salt,  after  which  it  is  filter-pressed  and  kept  as 
a  paste.  The  colouring  matters  produced  are  easily  soluble 
in  water,  and  dye  blue  shades  on  chromed  wool.  In  con- 
centrated sulphuric  acid  they  dissolve  with  a  blue  colour, 
which  changes  to  reddish-violet  on  addition  of  water. 
Alkalis  in  excess  added  to  a  solution  of  the  colouring 
matter  turn  the  shade  reddish-violet  and  the  dyestuff  is 
precipitated. —  T.  A.  L. 


Production  of  Methylglyoxalidine.  O.  Imray,  London. 
From  '!The  Farbwerke  vormals  Meister,  Lucius,  and 
Bruning,"  EdcLst  a  Main,  Germany.  Eng.  Pat,  14,000, 
July  30,  1894. 

270  grms.  of  hydrochloride  of  ethylenediamine  are  mixed 
with  350  grms.  of  dehydrated  sodium  r.cetate,  and  the 
mixture  subjected  to  distillation.  The  portion  passing  over 
from  190°  C.  to  220'  C.  contains  methylglyoxalidine  and 
ethylenediamine,  the  hydrochlorides  of  which  can  be 
separated  from  each  other  by  means  of  alcohol. 

Methylglyoxalidine  melts  at  lOo2  C,  boils  at  198°  C,  is 
easily  soluble  in  alcohol,  acetone,  and  chloroform,  but  almost 
insoluble  in  ether. — J.  \V. 


Manufacture  of  Xrw  Colouring  Matters  derived  from 
Muscarine.  J.  C.  L.  Durand,  E.  Huguenin,  and  A.  J. 
J.  d'Andiran,  St.  Fons,  Rhone,  France.  Eng.  Pat. 
1  1,983,  August  4,  1894.  Date  under  Iuterr.at.  Convent. 
January  16,  1894. 

Mi  -'akin,  which  is  obtained  by  the  action  of  nitrosodi- 
methylaniline  on  1  .2'-dihydroxy  -  naphthalene,  can  be 
converted  into  new  colouring  matters  by  reacting  on  it 
with  ammonia  or  fatty  or  aromatic  amines.  If  aniline  be 
employed,  1  kilo,  of  muscarin  is  heated  on  the  water-bath 
with  3  kilos,  of  aniline  until  a  sample  no  longer  show-. 
the  pr  >f  free  muscarin.     The  melt  is  mixed  with  an 

equal  volume  of  alcohol,  well  stirred  and  cooled.  The 
precipitate,  after  filtering  off  and  drying,  forms  a  gri  en 
colouring  matter  easily  soluble  in  acetic  acid.  The  mother- 
liquor  contains  a  bluish-grey  colouring  matter,  which  can 
be  separated  by  the  addition  of  hydrochloric  acid.  Both 
,'  matters  are  insoluble  in  water  and  benzene, 
but    dissolve    iu    alcohol,    acetic    arid,     aniline,    nitric    and 

sulphuric  acids  with  characteristic  colour-.  Caustic  soda 
added  to  a  solution  of  the  green  colouring  matter  produces 
a  violet  pi  whilst  the  bluish-grey  colouring  matter 

under  rimilat  condition-  gives  a  ^ny  precipitate,     Bi  th 
be  employed  in  paste  form  and,  printed  on  a 

tannin    mordant     being    subsequently    treated     with     tartar 

tic,  the  dyed  fabri  oap  and  light. — T.  A.  J.. 


/  Green  and  Btut   Opt    or  Colouring  Matters. 

I.    B.    SbiOitO,    London.      from    .1.    B.    Geigj    and  Co., 
!■-,  Switzerland.     Eng.  Pat,  15,205  9,1894. 

Tin.  products  obtained  by  cosdensing  tetramethyldiamido- 
bsnzbydrol  with  the  sulpbonic  aeidi  of  primary  aromatic 
f.miie  tied  with  nitrous  acid  in  presence  of  alcohol 


yielding  leuco  sulpbonic  acids,  which  on  oxidation  give  new 
colouring  matters.  For  instance,  15  kilos,  of  tetramethyl- 
diamidobenzhydrol  and  1 1  kilos,  of  m-sulphanilic  acid  are 
boiled  with  io  kilos,  of  sulphuric  acid  and  300  litres  of  watei 
until  the  hydro!  has  disappeared.  The  condensation  pro- 
duct, precipitated  by  the  addition  o(  soda-lye  and  acidulated 

with  acetic  acid,  is  filtered,  dissolved  in  20  kilo*,  of  Sulphuric 

acid  and  100  litres  of  water,  mixed  with  100  litres  of  alcohol, 
and  when  cold  (i  kilos,  of  sodium  nitrite  in  20  litres  of  water 
aic    added.      The    addition  of    B    small    quantity   of   cuprous 

oxide  accelerates  the  decomposition,  and  when  the  evolution 

of  nitrogen  has  finished,  the  solution  is  diluted  to  I, odd  litre-, 
mixed  with  -odium  acetate,  and  oxidised  bj  means  of  lead 
peroxide.  When  the  oxidation  is  complete,  Midium  car- 
bonate is  added,  and  after  filtering  and  slightly  acidulating, 
the  filtrate  is  dried  down.  The  colouring  matter  forms  a 
bronzy  powder  dissolving  in  water  to  a  blue  solution,  which 
dyes  wool  and  silk  blue  from  a  slightly  acid  bath.  The 
solution  is  unaltered  by  soda-lye  or  acetic  acid,  but  mineral 
acids  turn  it  from  blue  to  green  and  yellow. — T.  A.  L. 


The  Production  of  Yellow  Colour  in  or  upon  Silk  by  the 
Aid  of  Diazo  Compounds  or  Nitrosamines.  J.  V.  John- 
son, London.  From  "The  Badische  Anilin  and  Soda 
Fabrik,"  Ludwigshafen,  Germany.  Eng.  Fat.  15.305, 
August  10,  1S94. 

Silk,  when  immersed  in  a  solution  of  a  dia/.o  compound  or 
of  a  nitrosamine,  preferably  in  presence  of  sodium  acetate, 
is  coloured  yellow,  which  varies  in  shade  according  to  the 
amine  employed.  The  colour  produced  is  in  many  cases 
very  fast  to  light,  water,  and  soap.  ( )ne  kilo,  of  the  sodium 
salt  of  p-nitrophenylnitrosamine  is  converted  into  the 
diazo  compound,  and  the  solution  is  diluted  to  5,000  litres. 
One  kilo,  of  sodium  acetate  is  then  added,  and  100  kilos,  of 
silk  previously  soaked  in  water  are  introduced  into  the 
solution  and  kept  in  constant  agitation  for  about  half  an 
hour,  when  the  coloration  will  be  complete  and  the  bath 
nearly  exhausted.  The  silk  is  then  washed,  passed  through 
dilute  acetic  acid,  and  dried.  The  amines  most  suitable 
for  this  process  are  those  containing  nitro  or  halogen 
groups,  but  aniline,  sulphanilic  acid,  a-  and  /8-naphthyl- 
amine  react  in  the  same  way.  The  colour  can  be  discharged 
by  reducing  agents,  and  if  the  silk  be  printed  with  a  suitable 
dyestuff  component,  such  as  0-naphthol,  then,  on  subse- 
quently passing  the  fabric  through  the  diazo  solution  a 
coloured  design  is  pioduced  on  a  yellow  ground. — T.  A.  L. 


The  Manufacture  or  Production  of  Vt/estuffs,  and  Ma- 
terials therefor.  II.  K.  Newton,  London.  From  "  The 
Farbenfabriken  vormals   F.   Bayer  and   Co.,"  Elberfeld, 

Germany.     Kng.  Pat.  15,621,  August  16,  1894. 

Wiir:.  1 .2.4-tolylenediamine  is  heated  with  resorcinol 
with  or  without  a  condensing  agent  at  not  too  high  a 
temperature,  the  amido  group  para  to  the  methyl  reads 
with  one  of  the  hydroxy!  groups  iu  the  resorcinol,  yielding 
m-hydroxyphenyl-p-amido-o-toluidine,  having  the  constitu- 
tion 1.2.4  C.II  ..<  Hi..\H,.\H.(„][1.()II[1.3].  Equal 
weights  of  resorcinol  and  m-tolylenediamine  are  heated  in 
an   oil  bath   for   12  hours  to  200°— 220  ('.,  a   current  of 

onic  acid  being  passed  through  the  mixture.  When 
■  suiting  product  is  extracted  with  hot  water  and 

tcess  of  soda  lye,  the  solution  filtered,  cooled  with  ice, 

and    an  of    dilute    hydrochloric   acid   added.      After 

filtration,  the  excess  of  hydrochloric  acid  is  neutralised  with 
dilute  soda-lye.  The  filtered  solution  is  then  mixed  with 
sodium  carbonate  or  acetate,  and  the  precipitate  is  crystal- 
lised from  dilute  alcohol.  The  m-hydroxypbenyl-p-amido- 
o  tolnidine  thus  obtained  i-  sparingly  soluble  in  water  and 
benzene,  but  easily  soluble  in  hot  alcohol.     It  crystallises 

in    scales,    melting    at     177°— 178    <  '.,  is   glightlj    BOluble    111 

petroleum  spirit,  dilute   alkali,  and   dilute  mineral  acid-  and 
iccipitated  by  adding  acetic  acid  t.>  it-  alkaline  solutions. 

The   substan  be    diazotised,  and    gives   colouring 

matters  when  combined  with  amines  and  phenols,  but  it  is 
principally    to  be   used  for  condensing   with  the  nitroso 
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derivatives  of  secondary  and  tertiary  aromatic  amines 
yielding  azine  dyestuffs,  the  following  being  an  example  of 
the  method  employed  A  hoi  solution  of  2'14  kilos,  of 
in  hydrozypheny]  p  amido  0  toloidine  in  alcohol  has  added 
to  ii  2-8  kilos,  of  nitrosodimethylaniline  hydrochloride, 
and  the  mixture  is  stirred  and  gently  heated  until  the 
nitroso  compound  has  disappeared  and  the  melt  is  a  pure 
magenta  red.  The  dyestuff  crystallises  out  on  cooling  and 
i-  filter-pressed,  washed  with  alcohol,  and  dried.  It  dis- 
solves easily  in  water  and  gives  violet-red  shades  on  tannin- 
mordanted  cotton  fast  to  alkalis  and  light.  Other  nitroso 
compounds  may  be  used  or  any  substances  which  act  in  a 
gimilar  manner,  such  as  quinone  dichloroimide,  or  the  azo- 
derivatives  formed  by  combining  diazo  compounds  with 
primary,  secondary,  or  tertiary  aromatic  amines  or  their 
substitution  products.  — T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL,  SILK,  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  of  Gum  or  Size, 
applicable  for  Use  with  Cotton,  Wool,  Silk,  Linen,  or 
other  Textile  Fabrics.  W.  P.  Thompson,  Liverpool, 
Manchester,  and  London.  From  P.  C.  D.  Castle, 
Frankfort -on-Main,  Germany.  Eng.  Pat.  13,345,  July  10, 
1894. 

To  ordinary  gum  tragasol  made  from  the  locust  bean 
(ceratonia  siliqud)  is  added  an  aqueous  solution  of  the 
kind  of  gum  found  in  certain  species  of  fucus  alga-  and 
other  seaweeds,  and  especially  abundant  in  Caragheen 
moss  (sphcerococcus  crispus).  The  advantage  claimed  is 
that  the  mixture  can  be  evaporated  to  dryness  without 
decomposition. — R.B.  B. 


Composition  for  Use  in  the  Waterproofing  of  Woven 
Fabrics.  E.  J.  Knowlton,  Ann  Arbor,  Washtenaw 
County,  Michigan,  U.S.A.  Eng.  Pat.  13,982,  July  20, 
1894. 

This  composition  is  used  for  the  purpose  of  filling  up  the 
pores  of  the  fabric  previous  to  the  application  of  the 
waterproofing  material.  2  lb.  of  common  flax  seed  are 
steeped  in  half  a  gallon  of  water  until  it  reaches  the 
consistency  of  laundry  starch.  The  mixture  is  strained, 
and  a  quart  of  the  liquor  is  mixed  intimately  with  J  lb.  of 
Spanish  white.  Instead  of  Spanish  white,  there  may  be 
used  ochre,  ground  chalk,  soapstone,  or  pumice  stone. 

—J.  J.  K. 


An  Improved  Process  for  Removing  the  Gum  or  Glutinous 
Matter  from  Textile  Fibres.  J.  Soltau,  Bergedorf, 
Germany.     Eng.  Pat.  4803,  March  6,  1895. 

The  raw  material,  such  as  cocoons  of  wild  silk,  flax, 
hemp,  &c,  is  treated  with  the  pancreas  of  mammals  or 
pancreatic  preparations. 

After  being  cleaned  in  the  usual  manner,  the  material 
is  placed  in  vessels  filled  with  water,  to  which  about  1  per 
cent,  of  pancreas  or  raw  pancreatine  and  J  per  cent,  of 
bicarbonate  of  soda  are  added.  When  the  material  is 
thoroughly  soaked,  the  whole  is  heated  to  40°  C,  and 
maintained  at  this  temperature  until  solution  of  the 
pectinates,  &c.  is  complete. — R.  B.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Nature  of  the  "Dyeing  Process.     G.  v.  Georgievics.    Mitt. 
Tech.  Gew.  Museum  in  Wien,  4,  ( 1 1  and  12),  $49—361. 

In  a  previous  paper  (this  Journal,  1895,  149 — 151)  the 
author  has  discussed  the  chemical  theory  of  dyeing,  and  the 
present  paper  forms  a  continuation  of  the  series. 

Part  II.— Wilt's  Solution  Theory. 

This  well-known  theory  views  the  dyeing  process  as  a 
phase  of  solid  solution,  and  is  based  by  it-  author  on  the 
following  facts  : — (1.)  Fabrics  dyed  with  magenta,  methyl- 
violet,  &c,  do  not  show  the  metallic  lustre  characteristic  of 
these  dyestuffs  in  their  solid  state,  but  the  colour  of  their 
solutions.  (2.)  Fluorescent  colouring  matters  such  as 
rhodamine,  eosiD,  which  only  fluoresce  in  solution,  give 
fluorescent  colours  upon  silk.  (3.)  The  solution  theory 
explains  also  why  a  fibre  does  not  show  an  equal  absorptive 
power  for  all  dyestuffs.  (4.)  The  dyeing  process  is  viewed 
as  being  in  every  way  analogous  to  the  extraction  of  an 
aqueous  solution  by  a  solvent  non-miscible  with  water. 

(1.)  The  author  finds  that  if  magenta  be  finely  powdered 
and  mixed  with  chalk  or  other  white  substance,  the  original 
green  colour  changes  at  once  to  red.  In  the  same  way, 
magenta  or  methyl-violet,  when  rubbed  between  two  ground- 
glass  plates,  exhibits  no  longer  the  green  colour  charac- 
teristic of  the  crystals,  but  is  now  red  and  violet  respectively. 
The  colour  of  magenta  and  other  crystals  is  not  the  colour  of 
the  solid  substance,  but  is  due  to  abnormal  dispersion  of  the 
light  on  their  surface,  such  dispersion  only  taking  place 
with  relatively  thick  layers. 

If  wool  be  dyed  with  a  concentrated  solution  of  magenta, 
the  fabric  shows  the  same  surface  colours  as  the  crystals, 
an  effect,  known  to  dyers  as  "bronzing."  When  dyed  in 
the  ordinary  way,  the  magenta  is  so  finely  divided  in  the 
fabric  that  it  now  exhibits  its  proper  colours  (for  the 
nature  of  this  deposit,  see  Part  I.,  this  Journal,  1895, 
149). 

(2.)  The  author  contends  that  fluorescence  is  not  restricted 
to  solution,  and  points  out  that  many  solids,  e.g.  fluorspar 
and  barium  platino-cyanide,  show  this  property  to  a  marked 
degree.  It  is  not  exhibited  by  the  dyestuffs  of  the  eosine 
group,  because  they  are  only  known  in  very  finely-divided 
crystalline  state. 

Silk  dyed  with  fluorescein  fluoresces  ;  wool  does  not. 
According  to  Witt's  theory,  therefore,  the  dyestuff  exists 
in  the  former  in  solution,  in  the  latter  in  the  solid  state. 
The  author  shows  that  silk,  the  surface  of  which  has 
been  injured  by  mechanical  treatment,  no  longer  exhibits 
fluorescence  when  dyed  with  these  colouring  matters. 
Jute  finely  bleached  before  weaving,  and  fine  Angora  wool, 
exhibit  fluorescence  when  dyed  with  fluorescein,  but  on 
weaving  lose  this  property. 

The  appearance  of  fluorescence  on  a  dyed  fabric  is 
dependent,  therefore,  not  on  the  state  of  aggregation  of  the 
colouring  matter,  but  on  the  condition  of  the  surface  or 
lustre  of  the  material. 

(3.)  All  substantive  dyestuffs  are  perse  "colours."  The 
adjective  dyestuffs  are  not  colours,  but  only  produce  them 
when  treated  with  lake-producing  agents,  i.e.  mordants. 
Adjective  dyestuffs  are  not  insoluble  in  the  fibre,  indeed 
they  are  absorbed  by  it,  but  since  they  themselves  are  not 
highly  coloured  the  fabric  does  not  exhibit  any  dark  shade. 
Magenta,  according  to  Witt's  theory,  is  soluble  in  wool  and 
silk,  but  insoluble  in  cotton.  It  is,  however,  made  soluble 
in  the  latter  by  treatment  with  tannic  or  oleic  acid. 

Cotton,  as  shown  in  Part  I.,  can,  however,  be  dyed  with 
this  dyestuff  without  these  additions. 

(4.)  If  the  dyeing  of  wool  is  a  selective  solution  of  the 
colouring  matter,  then  it  should  be  a  reversible  process  ;  by 
treatment  with  much  water  a  dyed  material  should  give  up 
its  colour,  which  with  many  dyestuffs  is  well  known  not  to 
be  the  case.  Further,  since  wool  takes  up  the  colour  best 
at  the  boiling  heat,  and  does  not  absorb  it  in  the  cold,  it 
would  appear,  according  to  Witt,  that  the  colour  is 
more  soluble  in  wool  at  100°  than  in  water,  and  at  the 
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lower  temperature  vice  i-irsu.     Hence   wool  dyed  at  100 
should  give  .up  its  colour  at  the  ordinary  temperature,  which 
is  contradicted  by  experience. 

Finally,  the  author  is  of  the  opinion  that  when  all  the 

properties  of  the  dyed  fabric  are  taken  into  account  the 
solution  theory  is  not  adequate  to  explain  them,  since  not 
only  the  BUbstance  hut  also  the  structure  of  the  fibre  plays 
an  important  part  in  the  process. 

Part  III. —  The  Mechanical  Theory. 

L.  Hwass  (Lehne's  F&rb.  Zeit.  1890-91,  224)  vonTerger 
(ibid.  350,371),  and  Spohn  (this  Journal,  1893,  599)  have 
recently  largely  contributed  to  the  support  of  this  thee  ry. 

The  mechanical  theory  ba-es  itself  on  the  fait  that  in  no 
case  has  a  definite  compound  of  the  fibre  and  colouring 
matter  been  shown  to  exist  (see  Tart  I.). 

A  dyestuff  on  the  fibre  nearly  always  shows  the  same 
properties  as  in  its  free  state,  e.g.  it  may  be  diazotised  and 
combined  with  phenols  and  amines  to  form  azo-dyestuffs — 
a  behaviour  which,  according  to  Mohlau  (this  Journal, 
1893.  075),  is  shown  by  quartz,  sand,  barium  sulphate,  &c. 
when  dyed  with  various  colouring  matters.  '■'  Rubbing  off  " 
and  the  sublimation  of  some  dyes  from  the  fibre  are  cited  as 
evidence  in  favour  of  the  mechanical  theory. 

If  substantive  dyeing  were  really  the  production  of  a 
chemical  compound  of  the  fibre  and  colouring  matter,  then, 
on  "  topping "  an  already  dyed  fabric  with  a  colour,  no 
juxtaposition  of  the  colouring  matters  should  occur. 
A  piece  of  silk  is  dyed  with  magenta  and  a  similar  piece  with 
cbrysoidine,  and  the  two  are  then  dyed  to  the  same  shade  in 
chrysoidine  and  magenta  solutions  respectively,  and  treated, 
after  washing  out,  with  hot  water.  The  wash  liquors  show- 
in  each  case  the  colour  of  the  last  applied  dyestuff,  and  only 
after  treatment  with  large  quantities  of  water  do  they  exhibit 
the  same  shale.  All  textile  fibres  have  the  property  of 
taking  up  relatively  more  colouring  matter  from  a  very 
dilute  solution  than  from  a  concentrated  one,  and,  moreover, 
these  small  quantities  of  colour  are  held  so  energetically  by 
the  fibre  that  their  extraction  by  washing  rarely  succeeds. 
Those  dyestuffs,  which  are  not  exhausted  by  dyeing  a  fabric 
in  their  concentrated  solution,  are  said  to  possess  a 
relatively  weak  affinity  for  the  fibre :  still  the  smallest 
quantities  of  them  are  taken  up  from  their  dilute  solution, 
and  in  order  to  procure  a  darker  shade  a  much  more 
concentrated  solution  must  housed.  This  behaviour,  shown 
by  all  dye-tuffs  without  exception,  is  not  explained  by  the 
chemical  or  by  the  solution  theory,  but  only  by  the 
phenomenon  of  adhesion  and  capillarity. 

The  behaviour  of  textile  fibres  towards  mordants  has 
likewise  been  explained  a*  a  chemical  decomposition  of  the 
mordant  by  the  substance  of  the  fibre.  L.  Hwas-  (Inc.  cil.) 
has  carefully  examined  the  behaviour  of  fibres  to  various 
mordants,  but  the  author  has  made  some  further  experi- 
ments with  alum.  Wool  takes  up  from  an  alum  solution 
not  only  alamina,  but  also  sulphuric  acid — a  very  basic 
aluminium  sulphate  —  while  much  free  sulphuric  acid 
remains  in  the  bath. 

Havre/.  (Montt.  Bcient.  1*72,  598—606)  has  shown  that 
■when  very  concentrated  alum  golationa  are  used,  more 
sulphuric  acid  than  alumina  is  absorbed.  The  author's 
experiment,  prove  toe  truth  of  Havre/'  result,  and  he  further 
finds  that  when  '•'.  to]  i-  dyed  with  2  1  per  cent,  of  alum  and 
86  times  its  freight  of  water,  alumina  and  sulphuric  acid 
are  taken  up  in  tin-  propOTtioni  present  in  the  normal  sul- 
phate. The  |,r  milar  explanation  to  that 
given  in  the  case  of  iour  of  «ool  to  magenta  solu- 
tion (see  I 'art  I.;.    The  wool  fibr<  in  absorptive 

pacity  for  alamina  and    dsofor  sulphuric  acid;  in  very 

dilute  solution  the  absorption  of  alumina  is  greater  than  for 

phone  acid,  the  latter  only  being  taken  up  in  relatively 

eonoentrated  solutions.     Experiment  proved   the   truth  of 

tie  options.     Wool  takes   up  much  acid    from   a 

moderately  ■  ,t<  r]    fetation    of    sulphuric    acid,  and 

hold-  n  My  that  mere  trashing  with  water  does 

not  suffice  to  remove  it.      Water    plays  the  part  of  a  ba- 
the acid  in  dilute  solution  it  precipitate  alts 

from  solution-  of  -alts  of  tin-  heavy  m>  I 

Alum   rotation  is,  a-  Carey  Lea  (Zeit..  f.  anorg.  Chem. 

4,  4  10 — 150)  ha-  shows,  dissociated— is  fact    the-  whole   of 


the  80a  present  as  aluminium  sulphate  may  he  titrated  with 
caustic  soda,  using  phenolphthalein  as  indicator. 

Wool    mordanted     with    alum     reai  tS    acid,    and    so     the 

sulphuric  acid  present  in  the  li'ire  musl  he  regarded  as 
being  in  the  free  state.  From  (he  experiments  of  L.  llwass, 
it  follows  that  not  only  the  dyeing,  hut  also  the  mordanting 
process  can  be  explained  from  a  mechanical  standpoint 
and  the  assumption  of  a  chemical  reaction  between  the 
dyestuff  or  mordant  and  the  fibre  i-  quite  gratuitous. 

L.  Vignon's  experiments  (this  Journal,  1890,  855  :  1893, 
351)  seem  to  -how  that  wool  and  silk  possess  acid  and 
basic  properties.  These  facts,  together  with  the  fact  that 
all  dyestuffs  are  either  acid  or  basic,  or  both,  in  character, 
have  been  used  by  Vignon  in  support  of  the  chemical  theory. 
The  author  contends  that  these  experiment-  are  compatible 
with  a  chemical  explanation  of  the  dyeing  process,  but  that 
they  do  not  prove  it.  Many  purely  physical  phenomena — as 
|  capillarity,  surface  tension — are  influenced  by  the  chemical 
character  of  the  active  substances.  The  author  is  therefore 
of  the  opinion  that  until  stoichiometric  relationships  are 
shown  to  exist  between  the  various  factors  of  the  dyeing 
process,  the  chemical  theory  mast  be  rejected. — EL  I. 


Nature  of  the  Dyeing  Process.     C! .  v.  Georgievics. 
Monatsh.  fur  Chem.  25,  705—717. 

The  author  has  made  a  study  of  the  manner  in  which 
indigo  carmine  distributes  itself  between  the  dyed  fabric 
and  the  dyebath  by  varying  concentration. 

Silk  was  dyed  in  a  bath  containing  indigo  carmine  and 
dilute  sulphuric  acid.  The  amounts  of  silk,  dyestuff, 
sulphuric  acid,  and  water  were  varied  separately  and  in 
pairs,  and  the  amount  of  dyestuff  remaining  in  the  bath 
after  the  proce-s,  was  estimated  by  careful  colorimetric 
comparison  with  the  original  solution.  The  difference 
gave  the  amount  taken  up  by  the  fibre.  Seven  series  of 
experiments  (26  in  all)  were  carried  out,  and  it  was  found 
that,  where  C  w  is  the  amount  of  dyestuff  in  100  c.c.  of  the 
dye  liquor  after  the  process,  and  C  s  the  amount  of 
colour  taken  up    by    100   grms.   of   silk ;    the  expression 

V  '   '-'   =    constant.       This    is    called    the    coefficient    of 
i  s 

distribution. 

This  would  agree  with  van't  Hoff's  and  Xcrnst's  modifi- 
cation of  Henry's  law  for  solid  solution,  and  it  follows 
further  that  the  colouring  matter  exists  in  the  silk  in 
simpler  molecular  condition  than  in  aqueous  solution. 

With  more  concentrated    solutions   of   the   dyestuff  the 


value 


a/Cj 


I     v 


increases ;  this  would   point  to   the    presence 


of  more  complex  molecules  in  the  dye  liquor,  a  fact  that  is 
compatible  with  modern  ideas  on  solution.  Since  different 
fibres  probably  absorb  the  colouring  matters  in  different 
molecular  condition-,  this  would  account  for  the  varying 
fastness  shown  by  the  same  dyestuff  on  different  fibres. 

Although  these  experiments  speak   strongly  in  favour  o 
the   solution   theory  of  dyeing,  the   author   maintains,    on 
account  of  the  non-reversibility  of   the  dyeing  process  (see 
previous  abstract),  his  position  towards  this  theory. — H.  I. 


Principles  of  Turkey-Red  Dyeing  <in<l  Discharging. 

H.  Schmid.     Chem.  Zeit.  19,  770— 77s  and  808— 810. 

(].)  Dyeing. — The  long  and  tedious  Turkey-red  process 
formerly  employed  was  greatly  simplified  by  the  introduc- 
tion, in  1h7o,  of  artificial  alizarin  and  of  soluble  Turkey- 
red  oil-,  and  while  the  old  process  required    17  operations, 

Occupying  many  weeks,  the  same  result  is  now  attained 
with  four  or  five  operations  within  one  day.  The  more 
rapid  Tut  key-red  process  was  first  described  by  I F.  Kocchlin, 
and  his  method,  with  certain  modifications,  forms  the  basis 
of   present    day    processes.      Alizarin,   aluminium,    lime,  tin, 

and  fatty  arid  must  be  presented  to  the  fibre,  the  form  and 
order  in  which  this  is  done  offering  a  wide  held  for 
variation.    The  organic  mordant  is  now  usually  firsl  applied. 

Thil  is  followed  b\  the  aluminium  Compound,  which  con- 
sists of  basic  aluminium  sulphate  instead  of  "  red-liquor," 
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.    ,  :  alkaline  aluminium  solution 

,i  c  mttituenl  o£ 

ti„.  ,  ber  applied  in   a   special  chalk  bath, 

,,„,,.  the  form  ol  acel  ite  or  other  Bait  in  the 

,lNt.  bath      [1  should  be  noted  that  lime  doi  -  not  precipitate 

:iii/arin  under  ill  conditions,  bu(   soluble  calcium  alizarates 

ind   the   proportions    must    !»■  chosen   bo  thai 

tation  t;ik>-    place  in  the  dye-bath.      The 

the  maximum  of  lime   in  the   lake  is  useful  if 

p  i-  to  be  subsequently  applied,  and  it  also  increases  the 
fastness  ol  thi  coloui  to  mineral  acids  such  as  aroused  in 
producing  indigo  discharge  on  Turkey-red.  Tin  is  added  to 
the  aluminium  mordant,  or  to  a  final  soap-bath,  in  the  form 
of  stannous  chloride ;  or  stannie  acid  paste,  made  by  pre- 
cipitating nitrochloride  of  tin  ■with  sodium  carbonate,  is 
added  to  the  dye-bath.  Tin  increases  the  brilliancy  of  the 
colour. 

( in.'  process  resembles  the  "  saddening"  method  used  for 
dyewoods  The  alizarin  is  dissolved  in  ammonia  with 
addition  of  Tnrkey-red  oil.  Alter  padding  in  this  solution. 
drying,  and  evaporation  of  ammonia,  the  goods  are  mordanted 
in  :i  mixture  of  aluminium  and  calcium  acetates,  dried,  and 
steamed.     This  is  only  suitable  for  nicks. 

1  lie  process  most  in  favour  at  present  is  as  follows: — 
The  goods  are  boiled  with  Eoda,  dried,  and  the  Turkey-red 
oil  is  applied,  followed  by  steaming  or  hoi  drying.  Mordant 
with  basic  aluminium  sulphate,  wash  thoroughly,  and  dye  in 
bath  containing  alizarin,  Turkey-red  oil,  calcium  acetate, 
and  stannic  acid  paste.     Steaming  may  complete  the  pro- 

9,  though  some  dyers  oil  after  dyeing,  or  brighten  in  a 
soap-bath.  This  final  brightening  increases  the  fastness, 
e.g.t  prevents  rubbing  off.  The  above  is  the  quickest  and 
safest  process. 

The  aluminium  mordant  i->  prepared  by  neutralising  the 
commercial  sulphate  with  soda  as  far  as  possible,  without 
precipitation.  In  effecting  this  it  should  be  noted  that 
neutralisation  can  be  carried  much  further  in  the  presence 
of  neutral  salts,  such  a-  NaS04  or  MgS04.  Using  22  per 
cent,  of  Xa.,('<>,  of  the  weight  of  alum,  or  32  per  cent,  of 
the  weight  of  aluminium  sulphate,  in  the  presence  of  about 
20  per  cent,  o*'  Xa.-SO.,,  a  solution  of  the  basic  sulphate 
AlsS04(OH)4  results.  Most  dyers  use  rather  less  Xa.,C0:i, 
and  obtain  a  somewhat  less  basic  salt.  Alum  is  more 
easily  neutralised  than  aluminium  sulphate,  as  it  contains 
the  neutral  salt  lv,S< )..  The  more  concentrated  the  mordant, 
the  better  it  keeps  without  change ;  the  usual  strength  i- 
between  100  and  200  arms,  per  litre. 

The  oil  used  is  a  preparation  of  caster  oil,  generally 
neutralised  snlphated  castor  oil.  Chemists  are  not  agreed 
as  to  the  constitution  of  this  substance,  but  the  researches 
of  Juillard,  Scheurer- Keener,  &c.  in  no  way  affect  its 
application  in  dyeing.  Whatever  the  chemical  reactions 
occurring,  there  is  no  doubt  that  aluminium,  combined  with 
ricinoleic  acid,  is  the  mordant  par  e.rc<  Hence  for  alizarin. 
Although  the  glycerin  and  sulphuric  acid  take  no  part  in 
the  lake  formation,  the}-  are  useful  in  keeping  the  fatty 
acids  in  solution.  Fabrics  designed  for  the  indigo  discharge 
style  must  not  he  too  oily ;  if  they  contain  excess  of  oil  it 
mHSt  be  removed  by  treatment  in  soda  solution. 

Steaming  after  oiling  should  be  at  a  pressure  of  | — 1 
atmosphere.  The  higher  the  pressure  the  more  readily 
the  desired  saponification  is  effected.  Steaming  also  affects 
favourably  the  subsequent  penetration  of  dye  into  the  fibre. 

(2.)  Discharging. — The  coloured  pattern  may  either  be 
printed  on  the  ground  of  mordant,  or  the  completed  Turkey- 
red  may  be  discharged.  One  method  of  the  first  kind  is 
that  of  the  Arnold  Printworks,  North  Adams,  Mass.  The 
material  is  padded  with  tannin,  dried,  and  passed  through 
tartar  emetic.  Mordant  in  aluminium  acetate  and  print  the 
basic  coal-tar  dyestuff  together  with  a  non-volatile  organic 
acid.  On  steaming,  a  tannin  colour-lake  is  formed,  and  the 
aluminium  transformed  into  a  soluble  organic  salt,  which 
can  be  washed  off.  On  subsequent  dyeing  the  Turkey-red 
appears  only  on  the  unprinted  portions.  Or  we  may  pad 
■with  aluminium  mordant  and  tannin  (in  presence  of  acetic 
acid)  and  print  the  dyestuff  together  with  an  antimony  salt. 
A  method  long  known  in  Russia  is  to  mordant  with 
alumina,  print  with  tannin,  colour,  and  organic  acid,  fix 
with  antimony,  clear,  and  dye  with  alizarin.     This   method 


patterns  with  sharper  outlines   than   tin-  American 

process,  bul  the  latter  yields  faster  colour--.  Another 
method  is  to  pad  tin-  oiled  goods  in  a  hath  of  alizarin  and 
mordant,  dry,  and  print  the  coal-tar  colour  and  tannin 
together  with  ammonium  citrate,  finally  Bteaming.  The 
aluminium  mordant  i-  naturallx  used  a-  weak  as  possible, 
not  Blronger  than  2^.  — •'!  li.  Some  ba>ic  dyes  ore  more 
Buitable  than  others.  'Ihioflavin  T  and  -Nile  blue  are  to  he 
preferred  to  auramine  and  methylene  blue.  For  black,  use 
—  1 1  : 1  Tii  aniline  black  on  a  ba-e  of  Prussian  blue,  or  an  oxida- 
tion vanadium  black.  Dyeing  i-  accomplished  in  a  bath  of 
alizarin,  Turkey-red  oil,  calcium  acetate,  and  albumin. 
Then  follow  clearing  with  china  clay,  steaming  :;rider 
pressure,  and  brightening  with  soup. 

Discharge  >■/'  Finished  Turhey-Red. —  Patterns  wen;  first 
produced  on  Turkey-red  by  simply  printing  a  logwood  and 
iron  black  over  it.  The  next  step  was  the  discovery  of  the 
chlorine  discharge.  Originally  the  pieces  were  folded  and 
pressed  tightly  between  two  metal  plates,  the  pattern 
being  formed  by  corresponding  holes  in  the  two  plate-. 
The  acidified  bleaching  powder  solution  ran  through  these 
holes,  penetrating  the  fabric  and  discharging  the  red. 

The  two  proce^es  chiefly  in  use  at  present  are  (1)  various 
improvement-  on  Koechlin's  (bleaching  powder)  method, 
and  (2)  the  cau-tic  soda  discharge.  In  the  former  the 
design  is  printed  with  a  thickened  fixed  organic  acid.  On 
passing  through  bleaching  powder  solution,  chlorine  is  set 
free  in  the  printed  portions,  discharging  the  red.  A 
coloured  design  i-  obtained  by  mixing  the  required  colour, 
or  a  part  of  it.  with  the  organic  acid;  thus,  if  plumbite  of 
soda  be  printed,  a  subsequent  pas-age  through  K2Cr207 
wiil  develop  chrome  yellow.  This  method  of  discharge 
depends  upon  the  complete  destruction  and  oxidation  to 
phthalic  acid  of  alizarin  by  chlorine.  The  organic  acid  is 
replaced  in  Russia  by  arsenic  acid,  its  use  being  not  pro- 
hibited in  that  country.  Astafien  proposes  the  use  of 
organic  ammonium  salts.  They  are  dearer  than  the  free 
acids,  but  injure  the  fibre  less,  and  have  the  additional 
advantage  of  acting  as  a  resist  for  aniline  black,  and  by 
making  use  of  this  fact  the  effects  may  be  greatly  varied. 

In  the  caustic  soda  process,  now  largely  carried  out  in 
Russia,  the  alizarin  is  not  decomposed,  but  the  complicated 
colour  lake  is  broken  up  completely  into  sodium  alizarate, 
aluminate,  and  stannate  with  calcium  hydrate.  The  dis- 
charge allows  of  the  use  of  the  fastest  colours  known  to  us, 
viz.,  indigo,  chrome  yellow,  and  aniline  black  in  combination 
with  Turkey-red.  The  advantages  over  the  chlorine  dis- 
charge are  ( 1 )  the  application  of  indigo  for  blues  and  greens 
in  place  of  Prussian  blue  ;  (2)  a  much  more  stable  aniline 
black  is  applied  ;  (3)  aniline  black  can  be  printed  over  the 
white,  blue,  yellow,  and  green  patterns,  which  are  not 
affected  thereby-,  and  indigo  can  be  printed  over  the  white 
and  yellow.  The  price  is  no  greater,  but  the  white  portions 
of  the  pattern  tend  to  be  iess  clear.  The  details  of  the 
process,  in  which  concentrated  cjlours  containing  30  per 
cent.  NaOH  are  employed,  are  well  known.  Prussian  blue 
can  replace  indigo,  but  it  is  more  rational  to  use  in  this 
connection  the  fastest  possible  colours. — R.  R.  B. 


Chemistry  of  Mordant  hi  y  Wool  with  Potassium  Bichromate. 
A.  Ganswindt.     ('hem.  Zeit.  19,  454 — 455. 

1.  Bichromate  and  Sulphuric  Acid.  —  The  amounts 
usually  recommended  are  3  per  cent,  of  bichromate  and 
1  per  cent,  of  sulphuric  acid.  Such  a  bath  must  contain  large 
amounts  of  unchanged  K.:Cr;Or,  since  to  entirely  decom- 
pose 3  per  cent,  of  K2Cr..O-,  10-5  per  cent,  of  *H„S04  is 
necesary.  If  the  object  of  mordanting  is  the  precipitation 
on  the  fibre  of  Cr:0:i,  this  method  is  little  suitable.  The 
wool  acquires  a  pale  yellowish  tint,  which  can  be  entirely 
removed  by  washing  with  water.  It  is  sometimes  stated 
that  the  wool  acts  as  a  reducing  agent,  by  virtue  of  its 
sulphur,  but  the  proportion  of  sulphur  in  wool  is  so  small  as 
to  render  this  very  doubtful.  It  has  been  sought  in  many 
ways  to  supply  sulphur  for  this  purpose  to  the  wool  or  to 
the  mordant,  but  no  process  has  been  practically  successful, 
owing   to   multiplicity    of    methods  or   cost   of  materials, 
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except,  perhnps,  the  addition  of  sulphurous  acid  to  the 
mordant  bath.  Sulphurous  acid  is  fairly  stable  if  kept  in 
closed  vessels  without  access  of  light. 

2.  Bichromate  and  Tartar. — This  is  a  more  rational 
process  than  (1),  in  so  far  as  it  effects  a  partial  reduction  of 
the  K.:Cr.,0-.  If  a  concentrated  solution  containing  bichro- 
mate and  tartar  be  allowed  to  stand,  a  reddish-grey  precipi- 
tate of  chromium  chromate  gradually  separates.  This  does 
not  take  place  in  mordanting,  as  the  solution  is  too  dilute, 
but  it  indicates  that,  in  practice,  reduction  is  not  complete  ; 
and,  indeed,  if  after  two  hours'  boiling  the  green  liquid  be 
treated  with  silver  nitrate,  the  characteristic  red  silver 
chromate  precipitate  is  produced.  In  this  process  tartrate 
of  chromium  results,  according  to  the  equation — 

K,,Cr.J07  +  2C.,H.:(OH),,(COOH)(COOK)  = 
2aH,,(<>li);(C0bK)(C00Cr0)  +  2KOH  +  30. 

Thus,  for  295  parts  of  bichromate,  336  of  tartar  are  neces- 
sary, which  corresponds  in  practice  to  3  per  cent,  of  K;Cr.,Or, 
■with  3^  pure,  or  4  of  crude  tartar.  Chromic  oxide  is  not 
deposited  on  the  fibre  here  any  more  than  in  (1). 

3.  Bichromate  and  Oxalic  Acid. — Bichromate  solutions 
are  really  reduced  by  oxalic  acid,  although  the  solution  does 
not  become  green,  since  oxalic  acid  reduces  the  bichromate 
to  the  green  modification  of  chromium  salt.  'Die  product 
is  chromium-potassium  oxalate,  but  the  reaction  is  not 
quite  similar  to  that  given  for  tartar,  as,  although  a  colour- 
less gas  is  evolved,  it  is  not  oxygen,  but  C0;.  The  equation 
representing  the  reaction  is — 

KX'r.O;  +  5(COOH)2  = 
2(COOX)(COOCrO)  +  6CO~2  +  5H,0. 

For  the  reduction  of  295  parts  bichromate,  450  of  oxalic 
acid  are  necessary. 

The  shades  differ  very  slightly  from  those  obtained  with 
tartar.  The  general  effect  of  oxalic  acid  compared  with 
tartar,  most  noticeable  with  aluminium  mordant,  is  to  in- 
fluence the  shade  in  the  direction  of  the  violet  end  of  the 
spectrum.  For  instance,  logwood  extract  with  alum  and 
tartar  yields  a  dark  greyish  blue  ;  with  oxalic  acid  a  bright 
navy  blue.  Alizarin  orange  X  with  alum  and  tartar,  orange 
red  ;  with  oxalic  acid  a  pure  orange.  It  would  thus  appear 
that  the  shades  produced  by  "adjective  "  colours  depend, 
not  only  on  the  dyestuff  and  metal  which  form  the  colour 
lake,  but  also  on  the  acid  with  which  the  lake-forming  metal 
is  combined. — R.  B.  B. 


The   Improvement  of  Bronze-  and  Brocade  Colours.      R. 
Kayser.     Chem.  Zeit.  19,  807—808. 

It  is  possible  to  increase  the  intensity  of  metallic  colours 
■ind  to  vary  the  shades  by  the  addition  of  suitable  coal-tar 
dyestuffs.  The  dyes  used  for  this  purpose  are  those  basic 
colouring  matters  which  are  soluble  in  spirit.  The  colour  is 
thuf  prepared  i — (0  ;rrm>.  of  tannin  are  dissolved  in  400  c.c. 
of  alcohol  (90 — 96  percent.).  With  this  solution  I  kilo,  of 
the  metallic  colour  is  well  mixed,  and  the  alcohol  removed 
by  evaporation  at  80° — 10°  C.      When  the  mass  is  cold,  a 

Rotation  Of  40  i/rms.  of  coal-tar  dye-tuff  in  100  c.c.  alcohol 
is  added,  the-  mixture  well  stirred,  and  dried  at  a  moderate 
temperature.  Much  better  results  are  obtained  with  the 
white  metallic  colours,  consisting  chiefly  of  tin  and  anti- 
mony, than  with  the  yellow  colours  containing  copper  and 
/inc. 

An  addition  of  2  grms.  potassium  acetate  to  the-  tannin 
Solution  i-  useful.  In  all  cases  the  colour  is  finally  brightened 
in  a  polishing-iiiill.      K.  li.  15. 


PATES'] 

improvement    <»   Printing  on    Velvet   <i»d  other  Fabric* 
in    Materials,  «»</   Apparatiu   therefor.     II.  Botschen, 

Vienna,  Austria.      Krrv.  I'at.   1  1 ,1  7  I,  June  8,  [894. 

i  in.   procesi   described   is   for  printing   with   metallic  <» 
■'■  bronze  "  eolours  on  ribbons,  velvet,  fcc,    q  iM.  colour  is 

•Unsolved   in   linMed    oil    varnish,   and   the   solution    poured 


into  a  trough,  from  which  it  is  taken  up  by  the  roller 
bearing  the  pattern.  To  ensure  sharpness  of  outline  in  tin; 
pattern,  the  roller,  which  is  hollow,  is  heated  by  means 
of  gas  burners  arranged  within  it. — R.  B.  B. 


Improvements  in  Apparatus  for  Dyeing  and  otherwise 
Treating  Yams.  F.  Barraclough,  Yeadon,  Vorks. 
Eng.  Bat.  14,092,  July  23,  1894. 

The  apparatus  consists  of  two  closed  reservoirs  of  equal 
size,  and  a  smaller  treating  tank  provided  with  a  cover. 
The  reservoirs  are  connected  with  the  tank  by  delivery 
pipes  leading  from  the  lower  part  of  the  reservoirs,  one  to 
the  top,  and  one  to  the  bottom  of  the  treating  tank.  Air- 
pipes  also  lead  from  the  top  of  the  reservoirs  to  the  top 
and  bottom  respectively  of  the  tank.  The  yarn  in  the  tank 
is  wound  on  hollow  perforated  tubes  through  which  the 
liquor  is  forced  or  drawn.  The  reservoirs  are  connected 
to  pressure  or  suction  appliances,  and  by  means  of  pressure 
or  suction  the  liquor  is  caused  to  pass  from  one  reservoir 
to  the  other  through  the  treating  tank  and  then  back 
again,  the  transference  of  the  liquor  being  repeated  as 
often  as  necessary. — R.  B.  B. 


Improvements  in  Apparatus  for  Dyeing,  Veneering,  and 
Washing  Bat  Bodies.  J.  Booth  and  L.  Thornley, 
Hyde.     Eng.  Pat.  14,565,  July  30,  1894. 

This  invention  refers  to  the  provision  of  mechanical  means 
as  a  substitute  for  manual  labour  in  agitating  and  separating 
hat  bodies  during  the  dyeing,  veneering,  or  washiDg  pro- 
cesses. At  one  end  of  a  longitudinal  vat  is  placed  a 
revolvable  paddle,  the  floats  of  which  break  up  and 
separate  the  mass  of  hat  bodies.  At  the  other  end  is  a  paddle 
float  which  dips  into  and  propels  the  liquid,  causing  a 
current  to  flow  along  the  top  towards  the  paddle,  carrying 
with  it  the  hat  bodies.  The  current  naturally  returns 
along  the  bottom  of  the  vat  to  the  float,  and  constant 
circulation  of  the  hat.  bodies  in  the  vat  thus  takes  place. 

— R.  B.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

A    Peruvian    Salt  Mine.     Robert    Peele,  jun.     School  of 
Mines  Quarterly,  15,  [3],  219--221. 

Description  of  a  deposit  of  salt  on  the  west  coast  of 
Peru,  about  60  miles  north  of  the  port  of  Callao.  The  salt 
field  is  about  four  miles  by  three,  in  a  level  tract  at  or 
below  sea-level,  separated  from  the  sea  by  a  narrow  sandy 
-trip  containing  shallow  lagoons. 

The  deposit  varies  in  thickness  from  a  few  inches  to 
over  15  ft.,  lying  in  irregular  depressions,  often  covered 
by  drift  sand.  An  efflorescence  of  white  salt  usually 
distinguishes  the  sand-covered  salt  from  the  portions  of  the 
area  which  are  entirely  sand.  The  massive  salt  below  is 
often  nearly  pure;  but  on  the  surface,  sometimes  above 
the  sand,  a  layer  of  "  caliche  "  or  sodium  nitrate,  some 
inches  thick,   often  occurs.       The   amount   of  salt   is   very 

at,  but   the   small   extent  of  tin;   workings  prevents  any 
■  iii-  estimate  of  it  being  made  yet. 

For    many    purposes   the    salt    is    pure    enough   as   it  is 
taken   out  of  the   beds.      Where    purer   salt    is   wanted,  the 
surface   material  is  excavated,  and   water  from   the   lagoon 
let    into   the   pit  80    made    by  digging   channels  ;   this    water 
-annates    itself   with   salt,  and  on    spontaneous  evaporation, 

layei  of  praotioally  pure  salt.     This  layer,  after 

one  or  more,  usually  two,  years  of  tins  treatment,  is  cut  into 

blocks   \h  or  'jo  ins.  squsre,  and  8  or  10  ins.  deep,  which 
ne  drained  ami  dried,  and  carried  on  a  small  railway  to 

tin-  nearest  harbour-  for  shipment.  The  Cutting  up  is  now 
done  by  axes,  but  it  is  intended  to  use  channelling 
machines  to  lessen  the  waste. 
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Then  aw  torn  It ; — "  Bal  Corriente,"   pre 

,,;ir,.,i  ibed,  pure  and  rather  soli  ;  " Sal  de  <  orazon, ' 

,1„.  0ider  alt,  from  the  older  layers,  after  removing  the 
s.,l  Corriente,  nan*  pur.-  and  coarsely   crystalline; 

••  SaJ  de  Espuma,"  the  effloi  above  Bpoken  of,  pure, 

I,,,,  oocnrnng  in  email  quantity  only;  the  fourth  grade, 
coarsely  crystalline,  from  the  portions  of  the  deposit  below 
water  level.-  .1.  T.  I>. 


Manufacture  0/ Nitric  Acid.     V.  E.  Hallwell.    (hem.  Zeit. 

1895,118—119. 
Owing  to  the  increased  consumption  of  nitric  acid  many 
chemists  have  devoted  their  time  to  devising  improved 
methods  of  manufacture,  attention  being  chiefly  directed 
to  improvements  of  the  apparatus  rather  than  the  method, 
as  the  decomposition  of  nitrate  of  soda  by  sulphuric  acid  is 
practically  the  only  reaction  by  which  nitric  acid  is  com- 
mercially prepared.  The  author  has  had  the  opportunity 
of  observing  in  action  one  of  the  recently  introduced  nitric 
acid  processes,  viz.,  that  of  Valentiner.  The  essential 
principle  of  this  consists  in  carrying  out  the  decomposition 
under  reduced  pressure. 

The  apparatus  consists  of  a  cast-iron  retort  to  hold  a 
charge  of  800  kilos,  of  nitrate  of  soda,  a  condenser  of  acid- 
re«isting  stoneware,  and  a  large  water  air-pump. 

The  retort  is  set  in  a  furnace  so  that  it  is  not  exposed  to 
to  the  direct  flame,  but  only  to  the  hot  gases.  The  con- 
denser is  composed  of  a  stoneware  coil  60  mm.  in  diameter 
with  a  cooling  surface  of  4*7  cub.  metres  ;  this  is  connected 
by  a  three-way  tap  to  two  large  vessels  of  260  litres  capacity, 
the<e  to  smaller  vessels  of  80  litres  capacity,  afterwards 
to  another  shorter  coil  of  the  same  diameter  with  a  codling 
surface  of  2  •  4  cub.  metres,  this  to  a  large  vessel  of  260  litres 
capacity,  and  finally  to  five  smaller  ones  of  80  litres  capacity. 
The  second  small  vessel  contains  water,  and  the  fourth 
contains  sulphuric  acid  ;  the  entrance  tubes  of  these  two 
vessels  dip  below  the  surface  of  the  contained  liquids. 
The  last  vessel  is  connected  with  the  pump.  The  greater 
portion  of  the  nitric  acid  collects  in  the  first  two  large 
vessels,  and  a  three-way  tap  allows  one  or  the  other  to  be 
thrown  out  for  drawing  off  the  acid  without  stopping  the 
distillation. 

The  connecting  pieces  are  made  with  grooved  flanges, 
and  the  joints  are  made  tight  with  water-glass. 

The  apparatus  is  used  as  follows  : — The  charge  of  nitrate 
is  introduced  into  the  retort  and  the  pump  set  in  action  ;  the 
sulphuric  acid  is  then  drawn  in,  and  immediately  a  vigorous 
evolution  of  nitrosyl  chloride  takes  place,  which,  owing  to 
its  volatility,  is  chiefly  condensed  by  the  second  coil.  With 
a  vacuum  of  500  mm.  of  mercury  and  a  temperature  > 
80°  C.  the  distillation  of  nitric  acid  follows,  and  during 
its  progress  the  pressure  falls  to  650—670  mm.  Towards 
the  end  the  temperature  is  raised  to  120° — 130°  C,  and 
when  the  distillation  ceases  the  pump  is  stopped  and  the 
temperature  raised  to  170° — 175°  to  render  the  bisulphate 
sufficiently  liquid  to  be  easily  drawn  off.  In  the  ordinary 
process  of  distillation  at  the  atmospheric  pressure  it  is 
necessary  to  raise  the  retort  to  a  low  red  heat  in  order  to 
obtain  the  whole  of  the  nitric  acid.  At  such  high  tempera- 
tures loss  is  caused  owing  to  the  formation  of  nitric  oxide 
and  peroxide  and  the  increased  corrosion  of  the  retort. 

( hving  to  the  low  temperature  employed  in  this  process 
very  little  nitric  oxide,  &c,  is  formed,  and  the  condensation 
is  good,  so  that  a  yield  is  obtained  closely  approaching  the 
theoretical  quantity.  Thus  from  an  undried  95  per  cent. 
saltpetre  and  sulphuric  acid  of  60°  Baume,  95' 7  per  cent,  of 
the  theoretical  quantity  of  nitric  acid  was  obtained  as  a 
strong  acid  of  78  per  cent.  (15  Baume),  and  3  -8  per  cent, 
as  a  weak  impure  acid  of  14°  Baume  —  the  total  yield 
being  thus  99  ■  6  per  cent,  of  the  possible.  With  stronger 
sulphuric  acid  a  larger  quantity  of  strong  nitric  acid  is 
obtained,  and  if  sulphuric  acid  of  66°  Baume  and  dried 
saltpetre  be  used,  it  is  possible  to  obtain  a  large  proportion 
of  the  nitric  acid  as  pure  monohydrate. 

The  acid  prepared  by  this  process  has  also  the  advantage 
of  being  free  from  chlorine,  and  contains  but  a  trace  of 
the  lower  oxides  of  nitrogen. 


The  process  is  economical,  as  four  to  five  times  as  much 
can  he  made  with  plant  of  the  same  size  as  in  the  old  pro 
and  it  requires  but  one-half  the  quantity  of  coal.  Owing 
to  the  low  temperature  the  rctovt.s  last  longer,  and  as  the 
pressure  in  the  interior  of  the  apparatus  is  always  less  than 
the  externa]  pressure,  no  noxious  fumes  can  escape  and 
cause  a  nuisance. — A.  L.  S. 


Action  of  Metals  on  Nitric  Acid.  J'/irt  2.  Reduction  oj 
A  Uric  Acid  In/  Copper  and  Lend.  G.  < ).  Higley.  J.  Amer. 
(hem.  Soc.  17,  18—26. 

See  under  X.,  page  061. 


"Formation  of  Sulphuric  Acid  by  Direct  Oxidation   of  Sul- 
phurous Acid   by  means  of  Air,  in   the  Manufachi 
Copper    Sulphate.     G.    Eriese.     Chem.    Ind.    18,    1895, 
136—138. 

A  pew  years  ago  there  was  increasing  demand  for  sulphate 
of  copper,  and  the  author  was  of  opinion  that  the  sulphuric 
acid  necessary  might  be  obtained  by  direct  oxidation  of 
sulphurous  acid  in  the  presence  of  sulphate  of  copper. 

A  series  of  experiments  were  carried  out  under  varying 
conditions,  by  mixing  sulphurous  acid  with  air,  or  air  and 
steam,  in  presence  of  a  solution  of  sulphate  of  copper.  The 
results,  however,  were  not  satisfactory.  The  following 
conclusions  were  arrived  at : — 

1.  An  oxidation  of  sulphurous  acid  to  sulphuric  acid  by 
the  aid  of  the  catalytic  action  of  copper  sulphate  could  not  be 
proved. 

2.  Sulphurous  acid  reduces  sulphate  of  copper  to  cupric- 
cuprous  sulphite,  and  finally  to  metallic  copper. 

As  the  cupric-cuprous  sulphite  was  easily  obtained,  the 
author  endeavoured  to  oxidise  it,  without,  however,  obtain- 
ing satisfactory  results,  and  this  led  him  to  try  to  liberate 
sulphuric  acid  from  sulphate  of  copper  by  means  of  sul- 
phurous acid  without  the  formation  of  the  double  salt. 
On  allowing  sulphurous  acid  to  act  on  a  hot  dilute  solution 
of  copper  sulphate,  a  characteristic  green  solution  is  pro- 
duced, owing  to  the  partial  formation  of  cuprous  sulphate, 
which  exists  in  weak  acid  solutions. 

2CuS04  +  S02  =  Cu2S04  +  2S03 

In  order  to  make  use  of  this  reaction,  a  thick  layer  of 
copper  residues  (Cu,  Cu20,  and  CuO)  was  treated  with 
sulphurous  acid,  air  and  steam,  and  continuously  moistened 
with  a  saturated  solution  of  copper  sulphate.  The  resulting 
green  solution  was  allowed  to  flow  through  fresh  copper 
residues,  and  at  the  same  time  was  treated  with  air  and  steam. 
The  solution  immediately  turned  blue,  and  after  repeated, 
treatment  could  be  crystallised.  It  will  be  seen  that  although 
the  oxidation  of  sulphurous  acid  is  possible,  such  a  process 
would  never  answer  on  a  manufacturing  scale. — J.  R. 


PATENTS. 


Improvements  in  the  Manufacture  of  Ferrocyanides  of 
Potassium  and  Sodium  from  their  Sulphocyanides,  and 
Apparatus  relating  thereto.  II.  W.  Crowther,  West 
Bromwich ;  E.  C.  Rossiter,  Smethwick ;  J.  J.  Hood, 
London;  and  G.  S.  Albright,  Edgbaston,  Birmingham. 
Eng.  Pat.  8305,  April  26,  1894. 

When  an  alkali  sulphocyanide  is  heated  with  iron  to  obtain 
the  ferrocyanide,  it  is  necessary  that  the  sulphocyanide 
should  be  dry,  and  the  iron  free  from  rust.  As  some  water 
is  obstinately  retained  by  alkali  sulphocyanides  when  heated, 
the  inventors  effect  the  drying  by  blowing  an  inert  gas, 
such  as  nitrogen,  or  preferably  carbonic  acid  gas  as  given 
off  from  lime  kilns,  through  the  melted  salt.  Iron  is  used 
in  the  state  of  borings  or  turnings,  previously  dried ;  or,  if 
rusty,  after  treatment  with  a  soluble  sulphide,  such  as 
occurs  as  a  by-product  of  the  process. 

An  arrangement  is  shown  of  four  furnaces,  of  which  two 
receive  the  pots  in  which  the  sulphocyanide  is  dried,  the 
pots  being  afterwards   lifted  and   transferred  to  the   two 
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hinder  furnaces  having  overhead  mechanical  apparatus  for 
agitating  the  fused  sulphocyanide  with  the  iron  turnings 
or  borings.  The  shaft  to  the  agitator  is  so  arranged  at  its 
lower  end  that  it  may  be  coupled  with  a  removable  piece, 
and  that  to  the  agitator  in  the  pot,  by  a  rod  passing  through 
a  close-fitting  cover.  The  furnaces  are  cylindrical,  lined 
with  fire-brick,  and  each  is  covered  with  an  iron  plate  with 
a  hole  in  the  centre  on  which  the  lower  flange  of  the  pot 
rests.  The  pot  has  also  an  upper  flange,  on  which  the 
cover  (made  in  two  halves)  is  fastened,  and  having  two 
pillars  supporting  a  cross-bar,  which  serves  to  keep  the 
shaft  to  the  agitator  vertical,  and  to  add  rigidity  to  the 
apparatus.  The  cross-bars  are  removable  with  the  agitator. 
Lugs  are  fixed  between  the  two  flanges,  in  which  hooks 
may  be  inserted,  so  that  by  means  of  an  overhead  travelling 
crane  carrying  suitable  chains,  the  pot  may  be  lifted  and 
transferred  to  another  furnace. 

When  a  suitable  quantity  of  potassium  sulphocyanide 
has  been  melted  in  a  pot,  the  proper  proportion  of  iron 
(previously  treated  as  described,  if  necessary)  is  ndded, 
and  the  lime-kiln  gases  are  passed  in  dry,  and  under  pres- 
sure, through  a  pipe  connected  to  a  ring  at  the  bottom, 
suitably  perforated.  When  at  about  450°  —  500°  F. 
the  moisture  is  expelled,  the  pot  is  transferred  to  the  de- 
composing furnace,  the  agitator  is  introduced,  and  the  pot, 
with  its  lid  fitted  on  air-tight,  is  fired.  When  the  reaction 
is  finished,  the  charge  becomes  red-hot,  and  is  stirred  with 
difficulty.  The  pot  is  then  removed  to  cool.  Sodium 
sulphocyanide  is  placed  at  once  in  a  pot  in  the  decomposing 
furnace,  and,  when  melted,  the  treated  iron  is  added.  The 
charge  is  heated  with  stirring  until  roost  of  the  water  is 
removed,  and  the  lime-kiln  gases  are  then  passed  in  to  prevent 
oxidation  of  the  iron  and  sulphocyanide.  The  process  is 
then  concluded  as  in  the  case  of  the  potassium  salt.  The 
pots  are  allowed  to  ccol  without  access  of  air,  after  which 
the  contents  are  transferred  to  a  vat,  and  water  is  added  and 
boiled  up  by  live  steam,  until  all  the  cyanide  is  converted 
into  ferrocyanide.  After  settling  and  decantation,  the 
liquor  is  concentrated  for  crystallisation  of  the  ferrocyanide. 
The  mother-liquors  from  the  first  crystallisation,  containing 
sulphides,  &c,  are  converted  into  carbonates  by  carbonic 
acid,  the  process  described  in  Eng.  Pat.  1495,  1888  (this 
Journal,  1889,  118),  being  preferably  employed. — E.  S. 


Improvements  in  and  connected  with  the  Manufacture  or 
Production  of  Ammonia-Soda.  James  Greenwood, 
London.     Eng.  Pat.  11,655,  June  15,  1894. 

Ammonium  chloride,  which  at  present  in  the  ammonia-soda 
process  is  treated  with  lime  to  recover  the  ammonia,  is  in 
this  case  treated  v.ith  a  metallic  oxide,  such  as  oxide  of 
zinc  so  as  to  form  a  chloride  of  the  metal,  at  the  same  time 
liberating  ammonia.  The  chloride  of  zinc  is  then  caused 
to  flow  into  an  electrolytic  vat,  with  zinc  as  cathode,  and 
on  passing  an  electric  current,  chlorine  is  liberated  in  the 
anode  section,  zinc  being  deposited  on  the  cathode.  To 
obtain  the  zinc  oxide,  calamine  is  roasted,  the  escaping 
carbonic  acid  being  utilised  in  the  ammonia-soda  proee^. 

-J.  P.. 


An  Improvement  in  the  Manufacture  of  Yellow  Prutsiates 
from  tin-  Alkaline  Sulphocyamdes.     O.  imray,  London. 
From    Goerlich    and    Wichmann,    Hamburg.     Ensr.   Pat. 
13,260,  .)uly  9,  1894. 

i.v  the  maw,  obtained  by  heating  together  iron  and 
alkaline  •ulpbocyaoides,  was  lixiviated  with  hot  water, 
forming  K/  yl-.-,  K  S,  and  FeS.  If  the  sulphide  of  iron 
thus  obtained  be  exposed  to  the  air,  it  form-  a  ba-ic  sulphate 

of  do  value,    in  the  present  process,  however,  instead  of 
treating  with  water,  die  mass  is  exposed  to  the  air  containing 
mial  amount  of  carbonic  acid,  and  it  is  moistened  with 
rise.     It  i-   >\> compo  i  tantiallj 

follows  : — 

2(6KCN.67eS)  +  170  +  21ILO  +  2(  (>,  = 
2K  IHjO   •    aK  »  0         M  .nil:     f  lag. 


The  salts  K^'y^Fo  and  k\,( '():,  are  extracted  with  water,  the 
sulphur  with  carbon  bisulphide,  the.  residue  being  Fe.M  )ll 
which  may  be  converted  into  metallic  iron  — I.  K. 


Improvements  in  the  Manufacture  of  Ammonia.  W.  Mel). 
Mackey,  Leeds,  and  .1.  F.  Ilutchcson,  Glasgow,  Eng.  Pat. 
18,315,  July  10,  1894. 

Carbonaceous  material,  such  as  charcoal  or  coke,  is 
charged  into  a  vertical  furnace,  preferably  lined  with  basic 
material,  together  with  potassium  carbonate,  hydrate,  oxide, 
or  nitrate,  to  which  a  proportion,  not  exceeding  one-fifth, 
may  be  added  of  a  similar  barium,  calcium,  or  sodium  salt. 
A  hot  blast  is  supplied  by  one  or  more  tuyeres  near  the 
bottom  of  the  furnace,  and  at  a  suitable  height  steam  is 
injected,  which  decomposes  the  cyanides  formed,  producing 
ammonia  and  alkali  carbonate.  The  ammonia  passes  with 
the  gaseous  products  of  combustion  from  the  upper  part  of 
the  furnace,  to  be  led  through  condensing  apparatus  by 
which  the  ammonia  is  recovered.  "The  liberated  alkaline 
carbonate  is  mostly  carried  down  by  the  materials  descending 
in  the  furnace,  to  be  again  acted  on  by  the  nitrogen  of  the 
blast  and  to  produce  cyanide  as  before,"  so  that  fresh  alkali 
salts  need  only  be  added  to  replace  working  loss. — E.  S. 


Improvements  in  the  Manufacture  of  Sulphocuanides. 
G.  S.  Albright,  Edgbaston,  Birmingham,  and  J.  J.  Hood, 
London.  Eng.  Pat.  14,1.34,  July  23,  1894. 
Carbon  bisulphide,  ammonia  solution,  and  magnesium 
hydrate,  preferably  with  calcium  hydrate  (though  a  caustic 
alkali  or  barium  or  strontium  hydrate  may  be  used),  are 
placed  in  a  suitable  steam-jacketed  digester,  and  heated 
until  a  pressure  of  from  50  to  90  lb.  to  the  inch  is  attained. 
When  the  reaction  is  completed,  the  charge  is  boiled  under 
atmospheric  pressure,  free  exit  being  allowed  for  the 
hydrogen  sulphide.  Or  the  liquid  may  be  withdrawn  into 
another  vessel  and  boiled,  and  the  magnesium  hydrate 
precipitated  be  filtered  off  for  re-use.  The  hydrogen 
sulphide  is  utilised  for  the  production  of  sulphur  or  of 
sulphuric  acid  by  known  methods.  If  magnesia  is  employed 
as  the  only  base  in  the  process,  magnesium  sulphocyanide  is 
formed,  which  is  decomposed  by  calcium  hydrate  (or  other 
alkali  or  earth),  the  corresponding  sulphocyanide  being 
obtained  with  recovery  of  magnesia.  When  caustic  alkali, 
or  potash,  replaces  lime,  in  the  original  mixture — 

MglLS.,  +  2KCNS 

is  obtained  in  the  digester,  producing  on  boiling — 

MgH209  +  2H,S  +  2K(  INS, 

so  that  on  separating  the  magnesium  hydrate,  a  solution  of 
alkali  sulphocyanide  is  obtained  in  one  operation.  If  lime 
be  employed  as  the  second  base,  the  reaction  is  represented 
by  the  equation — 

Mg(Ha02)  +  Ca(H.p,)  +  2NH:1  +  2CSS  = 

Mg(ILSo)  +  Ga(CNS)a  +  4ILO. 

When,  after  boiling,  the  precipitated  magnesia  is  separated, 
the  solution  of  calcium  sulphocyanide  may  be  treated  with 
an  alkali  carbonate  or  sulphate  to  obtain  an  alkali  sulpho- 
cj  anide. 

Reference  is  made  to  Hood's  Eng.  Pat  5354,  1891  (this 
Journal,  1892,816);  and  to  Crowther  and  Rossiter's  Eng. 
Pat.  17,846,  1893  (this  Journal,  1894,  887).— F.  S. 


Impt  in ed  Process  of  Rectifying  Sulphuric  Acid,  and  Means 
or  Apparatus  therefor.     .1.   \V.    Scott,  Leeds.      Eng,  Pat. 

1  1,215,  .Inly  24,  1891. 

A  seed  s  of  glass  retorts  is  employed,  arranged  one  below 

another,  each  on  a  scpurnte  bed  composed  of  brickwork  faced 

with  an  iron  dish,  and  therein  a  saucer  to  hold  the  retort. 

In  ease  of  breakage  of  retorts   an  iron  OT  "  metalline  "  spout 

convej  i  the  acid   into  a  trough  without  loss, or  detriment  to 

brickwork.      The  glass    retorts    arc    BO    connected    thai    the 

sulphuric  acid  can  siphon  from  one  to  the  other  ami  finally 
led  in  a  cistern  at  the  bottom.     The    fumes  which  are 
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oooled  are  conducted  through  a  leaden  pipe  into  a  condenser. 
The  whole  apparatus  is  covered  \>y  an  iron  roofwitha  glass 
front  to  enable  workmen  to  controlthe  boiling  acid.  The 
apparatu  ed  with  a  farnace  go constracted  that  the 

flame*  Btrike  directly  <m  opposite  Bides  of  the  concentrating 
retorts  and  thence  pass  underneath,  thus  enveloping  the 
retorts  « ith  a  uniform  heat. — J.  )>. 


Improvements  in  ( 'ondensei  s  used  for  the  Condensation  of 
Acid  Fumes.  II.  L.  Doulton  and  L.  E.  Sanceau,  Lam- 
beth, Surrey.    Eng.  Pat.  14,766,  August  1,  1894. 

Tiii';  acid  condenser  consists  of  a  series  of  vertical  cylinders 
of  pottery  ware,  in  two  rows,  each  cylinder  being  connected 
at  the  top  to  the  one  opposite  by  a  fl-pipe,  ilD(l  alternately 
near  the  bottom  by  a  branch  pipe  to  the  one  next  it,  so 
that  the  flow  of  vapour  may  be  alternately  up  and  down 
throughout  the  series. 

It  is  stated  that  nitric  acid  is  obtained  bleached  in  this 
apparatus. — E.  S. 

Improvement  in  the  Manufacture  of  Potassium  Chlorate. 
K.  J.  Bayer,  Briinn,  Austro-IIungary.  Eng.  Pat.  17,978, 
September  21,  1894. 

Chlorine,  otherwise  lost  as  calcium  chloride  in  the  manu- 
facture of  potassium  chlorate,  is  recovered  in  this  process, 
and  for  this  purpose,  instead  of  lime,  oxide  of  zinc  is  used. 

Three  equivalents  of  ZnO  are  mixed  with  one  equivalent 
of  KC1  and  heated  to  95°— 98°  C.  with  a  suitable  quantity 
of  water,  an  excess  being  avoided  so  as  to  prevent  forma- 
tion of  oxychlorides.  Chlorine  is  then  admitted,  when 
chlorate  of  zinc  or  of  potash  is  formed  without  the  inter- 
mediate formation  of  hypochlorite.  A  sample  of  the  clear 
liquor  obtained,  is  tested  with  water  to  ascertain  whether 
it  be  basic  ;  if  not,  oxide  of  zinc  is  added  and  the  whole 
concentrated  to  about  40°  B. 

Potassium  chlorate  crystallises  on  cooling.  After  de- 
cantatiou  the  mother-liquor  is  evaporated  to  about  60°  B., 
when  on  cooling  and  refrigerating,  a  further  quantity  of 
potassium  chlorate  is  obtained.  Finally,  the  mother-liquor 
is  evaporated  to  dryness,  with  addition  of  a  little  HC1  to 
decompose  any  traces  of  chlorate.  The  chloride  of  zinc 
thus  obtained  is  extremely  white  and  pure. — J.  R. 


Improvements  in  the  Method  of  and  Apparatus  for  Con- 
centrating Sulphuric  Acid.  I.  Levinstein,  Manchester. 
Eng.  Pat.  22,844,  November  26,  1894. 

Tins  invention  relates  to  a  previous  patent,  Eng.  Pat. 
19,213,  granted  to  the  same  inventor,  but  introduces  certain 
improvements. 

In  this  case,  instead  of  employing  a  single  fireplace 
for  each  row  of  sulphuric  acid  condensing  vessels,  only 
one  fireplace  for  two  such  rows  is  used.  The  furnace  is 
so  constructed  that  the  hot  gases  pass  into  two  flues,  each 
regulated  by  a  damper,  and  each  of  which  is  under  one  of 
the  rows  of  the  concentrating  vessels.  From  each  of  these 
flues  the  hot  gases  enter  a  flue  containing  the  lower  parts 
of  the  concentrating  vessels,  so  that  the  lower  members  of 
the  series  containing  the  more  concentrated  liquid,  are 
exposed  to  the  greater  heat. 

The  mouths  of  the  concentrating  vessels  are  contained 
in  two  flues,  which  are  connected  to  another  flue  divided 
into  two  parts,  a  lower  and  an  upper  one.  Thus,  the 
vapours  arising  from  the  concentration  of  the  acid  con- 
tained in  the  upper  vessels  are  drawn  into  the  upper  part 
of  this  flue,  whence  they  pass  into  a  tower  for  utilisation  in 
the  usual  way ;  those  vapours,  however,  which  arise  in  the 
lower  vessels  of  the  series  are  drawn  into  a  suitable 
absorbing  apparatus. 

With  this  improved  construction  of  apparatus  it  is 
found  that  eight  concentrating  vessels  will  do  the  work 
previously  done  by  14,  besides  economy  in  fuel  and  a 
saving  in  the  recovery  of  vapours  containing  S03. — J.  R. 


VIII.-GLASS.  POTTERY,  AND 
ENAMELS. 

Japanese  Porcelain.     Ilcsoki.     Chem.  Ind.  18,  189 — 140. 

Tin:  Imari  porcelain  or  Aiila,  or  Xabeschina-porcelain,  is 
manufactured  from  a  natural  clay,  which  does  not  require 
any  preparation,  as  the  ingredients  are  contained  in  the 
exact  proportions  required  for  the  manufacture  of  porcelain. 
Still  more  remarkable  is  the  fact  that  the  same  material  is 
used  for  glazing  by  the  simple  addition  of  a  little  wood- 
charcoal,  the  alkalis  contained  therein,  just  reducing  the 
fusing  point  in  a  sufficient  degree.  This  ideal  porcelain- 
clay  is  found  in  beds  on  a  range  of  mountain.-,  called 
Tdzumiyama,  not  far  from  the  town  of  Aiita. 

There  are  also  two  other  clays  of  importance,  the  one 
being  known  as  Amakusa-clay,  the  other  as  Gairorne.  The 
latter  is  full  of  small  particles  of  transparent  quartz,  from 
which  the  name  is  derived.  After  grinding  and  mixing 
with  the  proper  proportions  of  felspar  and  quartz  it  is  ready 
for  use.  It  might  be  said  that  the  porcelain  industry  of! 
Owari  is  the  most  important  of  the  whole  Japanese  empire, 
and  since  the  largest  factories  are  situated  at  the  village  of 
Seto,  the  porcelain  of  the  whole  province  is  named  Seto- 
porcelain. 

The  following  ingredients  were  estimated  as  those  of  the 
several  porcelains  named:  — 


— 

Clay. 

Quartz. 

Felspar. 

49-07 

If3!> 

36  61 

60-66 

9  -63 

29-71 

IT  75 

2-0t 

3-21 

From  these  materials  the  mixtures  for  porcelain  were 
made  according  to  Japanese  directions,  and  practically 
tested.  The  recipes  which  have  proved  trustworthy  are 
given  below  as  M,,  M2,  M3,  for  porcelain,  and  G„  G2,  G3,  for 
glazing:  — 


Tdzumi-      r>  „■-**.*.     I  Amakusa-       w_i____ 
yama-Clay.    Ga.rome.  (;|.1V  Felspai. 


Quartz. 


Ml. 
IT... 

Ms.. 


100 


29 
55 


4.V1 


16-7 
24-0 


9'2 
21-0 


—        Tdzumiyama- 
Clay. 

Amakusa- 

Clay. 

Marble.             Quartz. 

G, 

G* 

Ga 

100 

100 

100 

38 
40 
20 

25-0 
35-0 
14-4 

Influence    of  Magnesia    Mixture    on     Glass. 
Koninck.     Chem.  Zeit.  19,  450 — 451. 


—J.  R. 


L.    L.   de 


See  under  Analyt.  and  Scient.  Notes,  page  691. 
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IX-BUILDING  MATEBIALS,  CLAYS, 
MOBTABS.  AND  CEMENTS. 

Vitrified  Bricks  for  Street  Pavements.  J.  W.  Gibson. 
School  of  Mines  Quarterly,  (U.S.)  1895, 16,  [2],  H9— 176. 

The  author  points  out  the  many  advantages  of  brick  as  a 
paving  material,  provided  the  bricks  used  be  dickered 
throughout  their  mass.  The  cost  of  such  a  paving  is  compared 
with  that  of  other  materials  in  the  following  table  :  — 

Per 
Square  Yard. 

Dollars. 

Cedar-block  on  6-in.  sand 0'75 

Cedar-block,  on  2  layers  of  1-in.  boards,  with  tar 

composition 1'30 

Cedar  block,  on  6-in.  concrete 1*50 

Light  asphalt,  1-in.  concrete,  2-in.  asphalt 2'10 

Vitrified  brick,  on  -t-in.  concrete 2-25 

Heavy  asphalt,  6-in.  concrete,  2^-in.  asphalt 2"60 

Granite  sets  on  6-in.  concrete 3'85 

Scoria  blocks  on  6-in.  concrete 4"flO 

In  making  clinkered  bricks  for  paving  use,  the  quality  of 
the  clay  is  of  the  first  importance.  A  sandy  clay  will  yield 
a  brick  of  porous  structure  and  low  strength,  while  a  tough 
plastic  clay,  if  sufficiently  fusible  to  clinker  at  a  moderate 
temperature,  but  not  so  fusible  as  to  be  actually  deformed 
on  burning,  will  give  a  tough  impervious  product.  An 
actual  fire  test  in  addition  to  the  analysis,  is  necessary  to 
ascertain  the  suitability  of  the  clay  for  its  proposed  use. 

In  Ohio  there  are  three  sources  of  clay  suitable  for  the 
manufacture  of  clinkered  bricks :  (1)  the  shale  clays 
coming  largely  from  the  coal  measures,  but  represented  in 
all  the  older  deposits  as  well ;  (2)  the  impure  and  low- 
grade  fireclays,  coming  from  the  coal  measures ;  (3)  river 
clays  or  sedimentary  deposits  of  recent  origin.  None  of 
these  is  a  perfect  material  :  the  shales  and  river-clays  are 
too  fusible  and  lose  their  shape  at  too  low  a  temperature ; 
they  clinker  perfectly,  however. 

The  character  of  the  ultimate  particles  of  day  has  been 
studied  by  Koenig,  of  Pennsylvania,  with  the  view  of  dis- 
coveringa  cause  for  its  eminent  plasticity.  He  finds  that  the 
ultimate  molecular  particles  of  kaolin,  when  magnified  to 
1,100  diameters,  appear  globular,  resembling  fish-roe  in 
general  aspect.  He  lays  stress  on  their  resemblance  to 
starch  granules,  in  that  they  are  capable  of  absorbing  water 
aod  swelling,  yielding  a  mass  which  is  mobile  and  plastic  on 
account  of  the  rounded  form  of  the  particles. 

The  manufacture  of  bricks  for  paving  differs  in  some 
respects  from  that  adopted  for  common  brick.  If  the  raw 
material  be  shale,  it  is  powdered  and  mixed  with  water  in 
a  pug  mill,  and  then  passed  to  the  brick  machine,  which 
may  be  of  the  "  auger  "  type.  The  clay  is  handled  in  the 
condition  known  as  "stiff  mud,"  the  "  soft  mud  "  process 
being  considered  unsuitable  for  making  firebrick.  A  certain 
amount  of  success  has  attended  the  use  of  the  dry-press 
system  for  firebrick.  Drying  is  best  done  on  hot  or  slatted 
floors,  or  in  flues  or  tunnels  by  means  of  artificial  heat. 
The  bricks  are   best  burnt   in  a  down-draught  kiln,  the  fires 

being  started  slowly  to  expel  the  residual  water  gradually. 

At  a  temperature  of  about  1,000°  F.  the  combined  water  of 
the  clay  is  expelled  and  approximation  of  the  particles  of 
the  clay  begins.  Care  should  be  taken  that  the  middle  of 
the  brick  has  reached  the  -ame  stage  of  burning  a>  tin- 
outside,  for  otherwise,  swelling  of  the  bricks  may  occur  From 

the  expansion  arid  expulsion  of  the  enclosed  gases  and 
water-vapour.  The  larger  the  brick  the  more  risk  there  is 
of  this  accident.  As  the  temperature  i-  raised  clinkering 
proper  begins.  The  early  stage  of  heating,  during  which 
water  is  expelled,  occupies  i  to  i  days,  the  burning  prop  r 

needs   1  to  •<  'lay-,  and    cooling  takei  8    I"  ■>.      When  cooled 

too  rapidly,  the  bricki  become  glassy  and  brittle,  the 
annealing  pi  atial  for  the  production  of  a 

h  buck. 
The     quality     and      method      of     testing      bricks     of    the 
clinkered   class   may   be  briefly  described.     A   good    paving 

bnck  should  be  si  difficult  to  abradi    i    cast-iron  ;  it  should 


have  a  sp.  gr.  of  2-25  and  a  crushing  strain  of  about 
12,000  lb.  per  sq.  in.  A  transverse  test  made  by  treating 
the  brick  placed  on  edge  as  above  should  give  a  strength 
(calculated  by  the  usual  formula)  of  about  1,000  lb.  per 
sq.  in.  The  percentage  of  water  absorbed  on  immersing  a 
paving  brick  in  water  for  three  days,  should  not  exceed 
2  per  cent.,  anything  over  5  per  cent,  being  an  indication 
that  the  brick  is  unsuitable  for  northern  climates,  where  it 
will  be  subject  to  the  disintegrating  action  of  frost.  (A 
common  red  building  brick  with  a  sp.  gr.  l-82,  will  absorb 
15  per  cent.).  Large  pieces  of  chalk  in  the  clay,  yielding 
lumps  of  unslaked  lime  in  the  brick,  of  course  condemn  it. 
The  presence  of  caustic  lime  in  a  brick  is  revealed  by  the 
immersion  test,  the  brick  becoming  broken  or  cracked.  A 
convenient  comparative  test  for  power  of  resisting  abrasion, 
consists  in  placing  the  brick  in  a  foundry  tumbler  together 
with  pieces  of  cast-iron,  and  estimating  the  loss  of  weight 
suffered  after  a  given  number  of  revolutions. 

Tables  with  comparative  tests  of  bricks  made  at  Ontario 
and  in  the  United  States  are  given. — B.  B. 


PATENTS. 

Improvements  in  the  Preservation  or  Treatment  oj 
Buildings,  Structures,  Building  Materials,  and  the  like. 
K.  Hauers,  Hanover,  Germanv.  Eng.  Pat.  9455,  May  12, 
1894. 

A  solution  of  potassium  oleate  in  weak  crude  alcohol  is 
prepared  by  heating  a  mixture  of  "  36  parts  by  weight  of 
olive  oil,  12  of  oleine,  45  of  wood  naphtha,  375  of  distilled 
water,  and  11|  of  caustic  potash  (65 — 66  per  cent.  K20)." 
A  solution  of  aluminium  acetate  is  prepared  by  dissolving 
the  aluminium  hydroxide  resulting  from  30  parts  by  weight 
of  the  sulphate  in  32  parts  of  50  per  cent,  acetic  acid,  and 
making  up  the  solution  to  250  parts  by  weight.  The  stone 
or  other  material  to  be  treated  is  cleaned  and  impregnated 
with  these  solutious  in  succession,  the  resulting  aluminium 
oleate  being,  it  is  stated,  a  better  preservative  than  the 
stearate  or  palmitate.  The  aluminium  soap  may  also  be 
dissolved  in  "  benzine,"  and  applied  thus  instead  of  being 
formed  in  situ. — B.  B. 


Improvements  in  the  Manufacture  of  Cement,  Lime,  and 
the  like  Materials,  and  Apparatus  connected  therewith. 
C.  E.  Blyth,  Rugby.     Eog.  Pat.  11,788,  June  18,  1894. 

The  mechanism  patented  consists  of  an  inclined  revolving 
sieve,  hexagonal  in  section,  and  having  longitudinal  panels 
fitted  with  wire  gauze  of  mesh  suitable  for  the  character  of 
the  material  to  be  sifted. 

The  cement  or  lime  as  it  comes  from  the  stones  is  fed 
axially  into  the  revolving  drum,  and  is  sifted  through  the 
panels  into  a  surrounding  casing,  from  which  it  is  removed 
by  a  conveyor.  "  Cooling  "  of  the  material  is  favoured  by  a 
blast  of  air,  introduced  through  an  axial  tube  and  dis- 
tributed by  perforated  pipes.  An  auxiliary  blast  from  the 
lower  or  delivery  end  of  the  drum  is  provided  by  a  fan 
running  loose  on  the  shaft  carrying  the  drum  and  driven  at 
a  higher  speed.  Hammers  of  soft  material,  e.g.  white 
metal,  are  pivoted  to  the  drum,  and  are  tripped  by  pro- 
jections from  the  casing  surrounding  the  drum,  and  are 
brought  back  to  their  original  position  by  appropriate 
sjuiiif_'s,  thus  jarring  the  panels  of  the  drum.  The  object 
of  this  device  is  to  prevent  clogging  of  t'te  sieves. — B.  B. 


Improvements  in  Glazing  and  Enamelling  Bricks  and  tin 

(ike,    ami    Iran    or    otiirr     M rials.       M.     A  hern,     New 

Soatbgate.     Eng.  Pat.  12,883,  June  26,  L894. 

A   mix  n  i.i.    is    made    of  "arsenic,  glass    about    60  parts  by 

weight,  broken  china  about  14  parts,  carbonate  of  potash 
about  l  parts,  carbonate  of  soda  about  .'>  parts,  lead 
about  2  parts,  tin,  about  i  part,  and  bismuth,  from  \  to 
i  part."  'lb'-  finely  powdered  composition  is  spread  evenly 
on  the  surface  of  the  bricks  before  they  are  compressed, 

and  burnt  in   the  ordinary  way.     The   Composition  may   also 
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i„.  fated,  (frail  dated,  powdt  ted,  made  into  a  parte  with  water, 

vc,  and  applied  as  »  glaie  to  iron.     1  he  usual 

method  ol  colouring  with  appropriate  oxide   may  be  adopted. 


Improvements   in    Artificial   Stone.      ('■■   T.   Jenkins,   St. 
Leonards.     Eng.  Pat.  7542,  April  18,  1895. 

Vvkiots  mixtures  of  Kentish  ragstone,  Portland  stone, 
and  Portland  cement,  \\  i 1 1 1  or  without  ferruginous  colouring 
matti  described  as  suitable  for  the  production  of 

artificial  Btone.     B.  15. 


X.-METALLURGY. 


Effect  of  Hi  at  on  the  Mechanical  Proper!  its  of  Manga- 
nese Bronze.  M.  Rudeloff.  Mitt,  kdnigl.  tech.  Versuchs. 
zu  Berlin.  1895,  29—42. 

The  author  has  already  published  a  report  in  the  above 
periodica]  (1893,  292— 330  ;  this  Journal,  1894,  520)  on  the 
effect  of  heating  manganese  bronze  and  other  structural 
metals  and  alloys  as  regards  their  mechanical  properties. 

He  then   showed  that  in  the  case  of  manganese  bronze  no 


ible  i  ll'  ct  «;i-  produced  up  to  a  temperature  of  2"io  C, 
and  that  with  a  sample  nominally  containing  15  percent. 
of  manganese  a  similar  constancy  of  behaviour  obtained  up 

to  -too    C.,  the  alloy  being  thus  distinguished  from  the  other 
materials  examined,  all  these  suffering  alteration  of  strength. 

Before  proceeding  to  detail  the  results  of  the  present  si  ri 
of  experiments  it  maj  be  noted  that  the  nominal  4  and  15 
percent,  manganese  bronzes  previously  t<  sted,  proved,  upon 
analysis,   to   contain  a  somewhat   smaller  quantity  of  Mn, 
viz.,  .'J- 2  and  1.3-5  per  cent,  respectively. 

The  tests  about  to  be  descrihed  were  performed  with 
three  alloys,  containing  respectively  5*35,  7 '3,  and  9)  per 
cent,  of  manganese.  The  material  was  cast  and  then  rolled 
into  round  bars  27  mm.  in  diameter.  Two  tests  wire  made 
of  each  alloy  at  the  ordinary  temperature  of  the  testing 
room,  and  at  100°,  200"',  300  ,' and  400  C,  making  30  t. 
in  all  for  the  three  alloys.  The  same  apparatus  as  that 
previously  adopted  was  used  on  this  occasion.  The  bath 
in  which  the  heating  was  accomplished  whilst  the  test-piece 
was  between  the  jaws  of  the  machine,  contained  paraffin  for 
the  two  lower  temperatures  (100°  and  200°  C),  an  alloy  of 
tin  and  lead  for  the  tests  at  300°  C,  and  lead  alone  for 
those  at  400°  C.  In  determining  the  extension  of  the  test- 
piece  with  a  given  load,  a  correction  was  made  for  the 
elongation  of  the  head  of  the  test-piece  to  which  the  exten- 
sion gear  was  attached.  The  chief  results  obtained  may 
be  summarised  by  the  following  excerpts  from  the  table 
accompanying  the  paper.  Values,  which  for  one  reason  or 
another  are  considered  not  perfectly  reliable,  are  enclosed 
in  brackets. 


7-3  PElt   Cent.   Manganese 

"BnoNZE. 

Ordinary 

(11,800) 

(7-5) 

21-7 

35"! 

34*2 

60-7 

100°  c. 

10,450 

8-4 

20-0 

33-6 

30-5 

C4'G 

200°  C. 

-.75) 

(9-0) 

19-S 

33-6 

30-2 

co-i 

300°  C. 

8,990 

6*4 

10-0 

31-9 

(32-2) 

•• 

400°  C. 

8,885 

3-9 

13-3 

25-9 

29'0 

27-1 

9-4  per  Cent.  Manganese 

Bkoxze. 

Ordinary 

11,320 

5-1 

19-1 

32-5 

37'1 

69-8 

100°  c. 

.. 

.. 

17-8 

30-8 

32-5 

GO -4 

200°  C. 

9,925 

11-5 

18-5 

30-2 

28-5 

5'J-7 

300°  C. 

10,550) 

(5-S) 

lfi-0 

28-9 

34-3 

59-6 

400°  C. 

^■sso) 

(6-4) 

11-5 

23-2 

30-6 

2S'G 

On  reviewing  these  results  certain  general  conclusions 
concerning  the  behaviour  of  the  three  alloys  under  the 
intluence  of  temperatures  above  the  ordinary,  can  be 
arrived  at.  Thus  the  proportionality  limit,  i.e.,  the  load 
up  to  and  including  which  the  extension  of  the  specimen  is 
proportional  to  the  load,  is  raised  by  heating  to  200°  C, 
this  being  most  marked  in  the  ease  of  the  9-4  per  cent, 
alloy.  It  falls  at  higher  temperatures,  but  docs  not  disappear 
even  at  400°  C-,  save  in  the  case  of  the  alloy  containing  only 


5 '35  per  cent,  of  Mn.  The  yield  point,  on  the  other  hand, 
on  the  whole,  lowered  with  fair  uniformity ;  an  exception, 
however,  appears  in  the  figure  for  the  5*35  per  cent,  allov 
at  200°  C.  The  ultimate  strength  is  but  little  affected  up 
to  200"  C.  for  all  three  alloys,  but  is  decreased  at  higher 
temperatures.  The  extension  decreases  at  first  with  rise  of 
temperature,  and  then  increases  up  to  about  300°  C,  beyond 
which  it  again  decreases.  The  reduction  of  area  generally 
decreases  with  rise  of  temperature.     With  the  7-3  per  cent. 
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bronze  this  decrease  is  continuous,  whereas  there  is  no 
considerable  drop  between  200  and  800  ('•.  in  tin-  oase  Oi 
the  other  alloys. 

The    whole   of    the    foregoing  work,  together    with   that 
previously  carried   out  on   the  3'2   per  cent,  and    13*5  per 


cent,  (nominally  4  and  15  per  cent.)  bronzes,  is  compactly 
Btated  in  comparative  form  in  the  following  table,  the 
corresponding  values  for  the  alloys  tested  at  the  ordinary 

temperature  being  taken  as  a  standard,  and  called  J  00  in  all 
cases  :  — 


Table  III. 


°C. 


Content  of  Mil 


3-2  per  Cent,      5"35  per  Cent. 


('.•in. 


9*  t  per  Cent. 


].;■:,  per  Ci  nt. 


Proportionality  limit. 


Yield  point , 


Ultimate  strength 


Extension  on  30  mm. 


I 


100 
200 
300 
400 


100 
200 
300 
400 


100 
200 
300 
400 


131 

S52 

196 
151 


02 
S9 
89 
71 


94 
93 
01 
39 


131 
142 
118 


1 1 1> 

128 

85 
52 


99 
99 
93 


95 
95 
00 
73 


83 

8S 

89 

87 

90 

*> 

57 

7S 

175 
226 

175 
100 


95 
93 

89 
71 


S6 
78 
89 


115 
108 
152 

12 


100 

S8 

95 

92 

93 

200 

85 

10S 

91 

07 

300 

£S 

88 

77 

st 

400 

71 

66 

62 

60 

100 
96 

102 
91 


93 
07 
95 
77 


79 

100 

91 

98 


As  a  practical  upshot  of  this  investigation  the  author 
concludes  that  manganese  bronze  containing  5 — 6  percent, 
manganese  is  the  most  generally  useful  for  a  structural 
material  used  in  tension.  The  7  —8  per  cent,  alloy,  although 
having  a  high  yield  point,  and  being  on  that  account  free 
from  tendency  to  suffer  deformation,  is  not  sufficiently 
ductile  (as  shown  by  its  extension),  to  lie  considered  a 
reliable  material  ;  the  •", — 6  per  cent,  alloy  is  to  be 
preferred. 

The  influence  of  manganese  when  alloyed  with  copper 
appears  to  be  similar  to  that  which  it  exercises  upon  iron  to 
form  the  manganese-iron  alloys  which  have  been  investigated 
by  Ifadtield,  in  this  respect,  viz.,  that  the  strength  of  the 
alloy    ii.  it    first  with    increase   of  manganese,  then 

decreases,  and  finally  increases  again. —  li.  Ii. 


Action  'ii  Mi  in!,  on  Nitric  Arid.  Pari  2.  Reduction 
of  Nitric  A i nl  by  Copper  and  L<tnl.  (•.  (>.  Higley. 
A-  m.  J.  17,  1895,  18—2*;. 

I'm-  !-  a  continuation  of  an  earlier  paper  published  by  the 

author  conjointly  with  Freer  (this  Journal,  12,  1893,  601  I, 

in  which  nitric|acid  of  ip.  pr.  I  ■  I  and  copper,  were  employed, 

and  nitrogen  dioxide    was  practically  the  only  reduction 

product.      With   had,  no  acid  stronger  than  that  having 

,  ihi   be   used,   bj  of   the   spat 

y  of  the  bud   nitrate  in   the  menstruum,  and  the 

formation   of  ■<    protective  film.      Tin-    results 

of    tin-  work    indical  p.   gr.   1*30 

reduced  by  co]  per,  j  ields  only  nitre 
iri'.  i    dioxide,     thi     trios ide    increasing   and    thi 

dioxide    diminishing   rapidly    with     increasing    dilution  of 

.i  product  of  the  decomposition  of 
nitro  and  dioxide  when  th.  of  the  acid 

■   inon- ;  whilst   if  the  acid   ba 
irr.   below    1*25,  the  trioxide  is  the  only   source   of  the 


monoxide.  Lead  reacts  much  more  readily  than  copper, 
and  produces,  with  acids  of  equal  strength,  "relatively  much 
more  nitrous  oxide  and  less  of  the  higher  oxides  of  nitrogen. 
With  copper,  no  nitrous  oxide  is  produced  when  the  sp. 
gr.  of  the  acid  exceeds  1-15.  The  effect  of  varying 
temperature,  ceteris  paribus,  appears  to  be  but  slight.  'The 
author  is  of  opinion  that  the  results  of  his  work  favour  a 
theory  of  direct  de-oxidation  rather  than  one  which  pre- 
supposes the  presence  of  nascent  hydrogen.  In  a  table  of 
curves  given,  the  percentages  of  the  copper  dissolved, 
which  are  equivalent  to  the  proportion  of  each  of  the  oxides 
of  nitrogen  produced,  is  shown  for  all  strengths  of  acid  up 
to  \'4  sp.  gr.— W.  G.  M. 


Manufacture  of  Tin  Plate  in  Austria.     M.  Judd. 
U.S.A.  Consular  Report.     September,  1894. 

White  iron,  alone  or  mixed  with  a  little  grey,  is  treated  in 
the  puddling-furnace  or  refinery  at  a  cost  of  from  2-7  to 
:i-7  dols.  per  100  kilos.  Alter  shingling,  the  blooms  are 
rolled  into  plates  r.l-7  in-,  long  and  0-98  in.  thick,  which 
are  piled  and  re-rolled  for  the  better  qualities.  After 
Cutting  into   lengths,  the  plate-   are    re  -heated  on  the   hearth 

of  the  mill-furnace,  each  Btacs  being  covered  with  a 
defective  plate  for  protection;  under  these  oircumstan 
there  is  a  loss  of  from  0*S  to  i-i)  per  cent,  if  the  tempe- 
rature do  not  exceed  A  red  bent.  Alter  re-rolling, 
doubling,  re-heating,  re  rolling,  and  re-cutting  several  times, 
until  the  desired  dimensions  have  been  attained,  the  plates 
are  pickled,  either  in  warm  hydrochloric  acid  or  in  buI- 
phuric  acid,  at  7o  ( '.  (steara-heated).  They  should  be 
dipped  in  cradles  containing  from  60  to  24"  plates,  which 

eparated  from  one  ano  copper  wires  to  facilitate 

thei  -.     The  iron  loses  about  3  per  cent,  bj  weight; 

al  most,  18  lb.  of  hydrochloric  or  7  lb,  of  sulphuric 
acid  should  be  used  per   loo  lb.  of  plates.     About  10  tons 
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Coal,  H^SO,,  fat,  depreciation,  &c I'27 

Labour 0*36 

Tinning  : — 

Fat 0*60 

Coal 071 

Sulphuric  acid,  oil,  &c 0-17 

Wooden  box 0"7fi 

Tin 0-00 


1-63 


7-64 


Total 1189 

— W.  G.  M. 


of  plates,  of  from  0-018  i"  0*055  In.  in  thickness,  cau  be 
pat  through  the  pickling  process  in  12  hoars  by  two  men 
and  four  hoys.  Aftei  thorough  washing  inrnnning  water, 
which  1 1 1 : i \  sometimes  contain  u  littl.  alkali,  the  plate*  are 
re-heated  (al  a  red  heat)  in  air-tight   iron  boxes  for  from 

-    to    I-    hours,    at    an    expenditure    of   from  80   to  40  lb.  of 

coal  per  mo  lb.  of  plate,  and  with  a  waste  of  :s  to  6  per 
cent,  on  iron,  or  of  l  to  1 1  pei  cent,  on  steel  plates.  The 
annealing    boxes    last    about    a    year    if  made    of  steel,    or 

three  months  if  of  iron.  The  subsequent  pickling  is  cou- 
ducted  in  sulphuric  acid  of  '■>  to  >v  at  To  ('.  After 
scouring,  the  plates  arc-  tinned  by  passing  through  five 
kettles  containing,  successively,' melted  tallow  or  palm  oil, 
tin,  tin  at  a  lower  temperature  (brushing  kettle),  pure  tin 
covered  with  palm  oil,  and  fat  at  250  to  300°  C.  In  the 
last  kettle  are  placed  the  rollers  which  give  the  surface  to 
the  plates;  a  five  roller  machine  for  tin  plate  requiring  a 
2  h.-p.  engine,  and  for  terne  or  zinc  plates  (in  which  greater  i 
pressure  is  used),  a  4  h.-p.  engine.  The  plates  are  then  J 
thoroughly  cleansed  and  polished  at  a  temperature  above 
the  solidifying  point  of  the  fat.  Three  or  four  polishing 
hands  (girls)  and  a  like  number  of  men  are  employed  to 
each  scries  of  kettles.  When  a  fine  polish  is  required,  the 
plates  are  passed  finally  through  dry  rollers.  Even  with 
the  aid  of  the  protective  tariff  of  4 -96  florins  per  100  kilos. 
of  thick  or  G  florins  for  thinner  plates,  and  8  florins  for 
tinned  plates,  the  manufacturer  cannot  compete  with  his 
English  rivals.  Hut  the  industry  has  extended  somewhat 
since  the  introduction  of  ingot-iron  plates.  The  Austrian 
plate  has  a  heavier  coating  of  tin  than  the  English,  but  is 
less  brilliant,  because  it  is  not  polished  so  highly  prior  to 
tinning.  The  cost  of  producing  100  kilos,  of  tin-plate, 
excluding  the  iron  employed,  is  approximately  as  follows  : — 

Rolling  : — 

Florins. 

150  kilos,  coal 0'86 

Fat 0'24 

Labour 1*02 

1U 

Cleaning  and  Heating: — 


Action  of  Alkaline  Sulphides  in   Cyanide  Solutions. 
Eng.  and  Mining  J.  59,  1895,  510. 

At  a  meeting  of  the  Johannesburg,  South  Africa,  Chemical 
and  Metallurgical  Society,  Loevy  described  some  recent 
experiments  with  cyanides  containing  alkaline  sulphides. 
He  is  of  opinion  that  a  small  proportion  of  such  sulphides 
has  no  influence  upon  the  gold-dissolving  power  of  the 
cyanide,  but  that  higher  percentages  may  have  a  markedly- 
bad  influence.  Crosse  reported  a  case  in  which  tailings, 
containing  3  dwt.  20  grs.  of  gold  per  ton,  yielded  71 -2  per 
cent,  of  the  gold  to  a  '.<*  per  cent,  solution  of  pure  cyanide  in 
46  hours  ;  and  63 -G  per  cent,  to  the  same  cyanide  solution 
with  four  drops  of  ammonium  sulphide  added;  whilst  it 
gave  G5-l  per  cent,  with  the  solutions  in  actual  use  at  the 
mine.  Complete  aeration  of  the  solution  was  always 
necessary  in  cyaniding;  and  he  believed  that  the  influence 
of  the  sulphides  was  greatest  when  oxygenation  was  lowest, 
as,  for  example,  in  the  case  of  solutions  that  had  just  passed 
the  zinc  boxes.  .Small  percentages  of  alkaline  sulphides 
appeared  to  be  non-prejudicial  when  thorough  aeration  was 
ensured. — W.  G.  M. 


A  Hromo-Cyanide  Process  for  Gold  Extraction.  C.  A. 
Mulbolland.  Eng.  and  Mining  J.  59,  1895,  510.  From 
the  Australian  Mining  Standard,  April  13,  1895. 

1 1  a  gold  leaf  be  placed  in  a  flask  containing  two  or  three 
ounces  of  water  and  B  few  grains  of  dissolved  potassium 
cyanide,  and  a  portion  of  the  air  be  displaced  by  bromine 
vapour,  the  metal  will  be  rapidly  dissolved  on  shaking. 
Apparently  the  bromine  displaces  cyanogen,  which,  in  the 
nascent  condition,  readily  attacks  the  gold,  whilst  potassium 
bromate  is  formed,  the  following  equation  being  provisionally 
suggested  as  expressing  the  reaction — 

4Au  +  8KCy  +  2Br  +  07  +  H20  = 

4KAuCy2  +  2KBrOa  +  2KOH. 

With  an  excess  of  bromine,  potassium  bromide  and  hydro- 
cyanic acid  are  formed;  but  the  loss  of  acid  may  be 
prevented  by  the  addition  of  alkaline  hydrates.  The 
quantity  of  the  cyanide  required  is  less  than  in  the  ordinary 
process,  the  action  is  more  rapid,  and  the  recovery  of  gold 
more  complete.  The  reagents  should  be  added  in  the  correct 
proportion,  calculated  after  carefully  assaying  the  ore.  In 
use,  the  fine  ore  may  be  kept  agitated,  the  requisite  amount 
of  bromine  being  admitted  intermittently  ;  or  the  solution- 
may  be  caused  to  percolate  through  the  ore  in  presence  of 
bromine  vapour  ;  or  air  and  bromine  together  may  be  blown 
through  the  ore  in  the  leaching  solution.  The  bromine 
may  be  recovered  by  concentrating  the  solution  after  it  has 
passed  the  zinc-boxes,  and  treating  it  with  hydrochloric 
acid,  the  evolved  bromine  being  condensed. — W.  G.  M. 


Condition  of  Si/icon  in  Cast-Iron.     Eng.  and  Mining  J. 
59,  1895,  458. 

Refeeeing  to  Hogg's  paper  on  this  subject,  read  before 
the  Newcastle  Section  of  this  Society.  (This  Journal,  1895, 
245.)  On  this  subject,  experiments  are  quoted  supporting 
the  view  that,  while  graphitoidal  silicon  has  never  yet  been 
found,  the  silicon  may  possibly  exist  in  two  forms  corre- 
sponding with  those  of  carbon  in  quenched  and  annealed 
steei  respectively.  A  piece  of  good,  open-grained  pig-iron 
(high  class  1  X)  was  re-melted  several  times  in  succession 
in  a  plumbago  crucible,  and  cast  in  a  fine  sand  mould,  fair 
samples  from  each  running  being  analy  sed.  By  Drown's 
method,  a  silicon  determination  showed  a  slight  loss  each 
time ;  whilst  a  determination  by  combustion  in  dry- 
chlorine  showed  a  rapidly  increasing  loss  of  silicon ; 
so  that  after  each  re-melting  there  was  a  greater  discrepancy 
between  the  two  sets  of  determinations.  This  may  indicate 
that  the  silicon  can  exist  in  two  forms,  and  that  it  may- 
pass  from  one  into  the  other  by  repeated  re-meltings. 
After  each  fusion  the  iron  was  less  fluid,  and  the  pig 
produced  showed  more  blow-holes,  whilst  the  grain  became 
somewhat  ifiner,  until  at  the  fiftb  melt  there  was  a  trace  of 
chilling.  The  colour  only  became  perceptibly  lighter  after 
the  third  fusion.  From  the  first  there  was  a  gradual  change 
of  graphitic  to  combined  carbon,  and  a  very  slight  decrease 
of  the  phosphorus  and  increase  of  the  sulphur  percentages, 
which  were  very  low  throughout. — Y^.  G.  M. 


"  Flouring  "  and  "  Sickening  "  of  Mercury.     T.  A.  Eickard. 
Eng.  and  Mining  J.  59,  1895,  460—461. 

The  terms  "flouring"  and  "sickening,"  as  applied  to 
mercury,  are  often  wrongly  regarded  as  synonymous.  The 
flouring  is  a  purely  mechanical  effect,  caused  by  the 
cutting  up  of  the  mercury  into  microscopic  globules, 
through  excessive  agitation  under  the  stamps,  or  by  sharp 
grains  of  ore.  It  may  also  be  produced,  during  barrel 
amalgamation,  by  the  use  of  too  large  a  proportion  of  iron, 
or  by  a  too  rapid  rotation  ;  and  again,  it  militates  against 
the  success  of  those  amalgamators  in  which  the  ore  is  either 
passed  through  liquid,  or  mixed  with  sprayed  or  agitated 
mercury.  Amalgamation  may  be  more  perfect  after  flour- 
ing, but  the  quicksilver  is  with  difficulty  reunited.  Sickening 
follows,  and  causes  further  flouring ;  it  is  due  to  the 
formation  of  a  film  upon  each  globule,  which  prevents 
reunion.      The  film  may-  be   of  mechanical  origin — as  of 
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grease  or  ore  oxides  ;  or  it  may  be  due  to  chemical  action 
upon  the  mercury.  In  the  latter  case  the  use  of  nascent 
hydrogen  (by  sodium  amalgam  or  electrolysis)  may  In- 
remedial.  When  the  sickening  has  been  due  to  grease,  as 
in  one  instance  quoted,  through  the  use  of  condenser  water 
in  the  stamps,  the  addition  of  lime  may  neutralise  its  effects. 

— W.  G.  M. 


PATENTS. 

Improved  Method  of  Utilising  the  Waste  Gases  from  Iron- 
smelting  Blast-Furnar.es.  B.  II.  Thwaite,  Loudon. 
Eng.  Tat.  8670,  May  2,  1894. 
The  inventor  proposes  to  employ  the  above-mentioned 
waste  gases,  after  they  have  been  subjected  to  a  process 
of  purification,  for  generating  power  direct,  in  gas  engines 
and  other  "  internal-combustion  thermo-dynamie  motors." 

The  process  of  purification  consists  in  causing  the 
effluent  gases  of  the  blast-furnace  to  pass  successively 
through  four  towers.  In  the  interior  of  the  first  two  of  these 
are  arranged  the  mains  carrying  the  air  to  the  tuyeres  ; 
the  third  is  filled  with  coke,  down  which  water  trickles ; 
aDd  the  fourth,  which  is  much  smaller  than  the  others, 
contains  a  vertical  partition,  constructed  of  asbestos  cloth, 
wire  gauze,  &c.  Much  of  the  suspended  solid  matter  is 
deposited  in  the  first  tower,  and  subsides  into  a  water-seal 
arranged  at  its  base  ;  tarry  matters,  &c.,  are  caught  by  the 
coke  tower,  while  any  very  finely  divided  matters,  which 
may  have  escaped  removal  in  the  other  towers,  are  caught 
by  the  fine  screen  in  the  last. 

In  the  arrangement  of  plant  described,  the  waste  gases 
are  cooled  in  towers  1  and  2,  while  heating  the  air  supply 
to  the  blast-furnace  ;  but,  in  an  alternative  arrangement,  the 
inventor  cools  the  waste  gases  by  passing  them  through 
an  ordinary  air-cooled  condenser,  before  leading  them  to 
the  coke  tower. 

The  movement  of  the  gaseous  current  is  accelerated  by 
means  of  a  high-pressure  fan,  situate  between  the  second 
and  third  towers. — E.  IJ.  B. 


An  Improved  Process  and  Apparatus  for  the  Manufacture 
of  Zinc   Oxides,   Sulphates,   and    Sulphides   from   Zinc 
Ashes,  Zinc  Blende,  Carbonate  of  Zinc,  and  other  Ores 
of  a    Complex    Nature,    such    as    Ores    containing  Lead, 
Zinc,  Silver,  Copper,  Manganese,  Iron,  or  other  Metals 
in   Combination.     A.    Crossley,   Pontypool.     Eng.    Pat. 
11,233,  June  9,  1894. 
To  recover  zinc  from  a  complex  ore  it  is  roasted,  if  neces- 
sary, to    convert   the    sulphides    into   oxides,  and   is    then 
heated   with  sulphuric  acid.     The    liquor    is  filtered    from 
the  insoluble  lead  sulphate,  gold,  and  silver,  and  is  treated 
with  an   alkaline    sulphide    or    sulphuretted   hydrogen,  by 
which  the  copper  is  precipitated.     The  solution  is  neutralised 
with  ammonia  and  chlorine  gas,  passed  into  it  to  oxidise  the 
manganese    and    iron,  after  which   ammonia   in    excess    is 
added    and  the  manganic   oxide  and   ferric  hydrate  filtered 
off,    The  solution  is  partly  distilled  to  recover  the  ammonia, 
when    zinc  oxide    is    precipitated.     This    is    then    washed, 
dried,    arid    heated,    for    use    as    a    pigment.      Sulphide    or 
sulphate   of  zinc   may  he   obtained   hy  slightly  altering  the 
above  process,  and    the  other   metals  may  he    recovered    by 
any  convenient  method — A.  \V . 


Process  fur    Treating    Siilphuiou  I    Zinc     Ores    in    Blast- 

I 'a,  nil ■■      by  tin     Addition  of  Ferriferous   Substana 
B     I'.iewend,  Clans  thai,  Germany.     Bag.   Pat.   15,761, 
August  18,  L894 

TlIK  object   is   to    completely  cxtraet    zinc    from    itl  ores    in 

the  blastfurnace  without  a  preliminary  roasting,  and  the 
process  ii  I  on  the  fact  thai  at  a   high  temperature 

iron  decomposes  zinc  sulphide,  forming  iron  sulphide  and 

zine.     When  metallic  iron  i-  used  the  operation  i-  simple, 
but  when  ferric  oxide  is  employed  to  produce  the  iron  in 

precautions  to  prevent  the  zinc 
vapouri  becoming  oxidised  by  the  carbon  dioxide  or  by  the 


ferric  oxide.  The  furnace  gases  therefore  must  bo  freed 
from  CarbOIl  dioxide,  and!  the  ferric  oxide  thoroughly 
reduced  before  it  is  allowed  to  come  into  contact  with  the 
zinc  vapours.  For  this  purpose  a  specially  constructed 
blast-furnace  is  employed.  It  has  an  extra  set  of  tuyei 
at  the  top  of  the  furnace  near  the  charging  hopper,  and 
the  gases  and  zinc  vapours  are  led  off,  to  suitable  con- 
densers, by  means  of  passages  placed  at  about  one-third  of 
the  height  of  the  furnace,  instead  of  at  or  "ear  the  ton. 

By  this  arrangement  the  ferric  oxide  is  reduced  in  the 
upper  portion  of  the  furnace,  and  the  carbon  dioxide  thereby 
formed  is  forced  downwards  through  incandescent  heat  or 
fuel  to  the  outlet  passages,  where  as  carbon  monoxide  it 
meets  the  zinc  vapours  coming  up  from  the  reaction  between 
the  zinc  sulphide  and  iron  in  the  lower  portion  of  the  furnace. 
The  zinc  is  suitably  condensed  in  chambers,  and  the  waste- 
gases,  consisting  of  carbon  monoxide  and  nitrogen,  are 
utilised  for  heating  the  blast. — A.  W. 


Process  of  atid  Apparatus  for  Treating  and  Desulphurising 
Ores.  J.  Y.  Johnson,  London.  From  L.  Pelatan,  Paris, 
and  F.  Clerici,  Milan.     Eng.  Pat.  1514,  January  22,  1895. 

The  furnace  consists  of  a  series  of  soles,  trays,  or  beds 
placed  horizontally  one  above  the  other  in  a  fire-brick 
chamber,  so  that  a  current  of  air  entering  at  the  base  will 
travel  from  one  end  to  the  other  across  each  bed  before  it 
reaches  the  exit  at  the  top.  The  beds  can  be  removed  if 
necessary  alternately  from  opposite  ends  of  the  furnace. 
On  each  bed  is  a  hanging  rake,  by  which  the  ore  can  be 
raked  off  one  bed  on  to  the  one  next  beneath  it.  At  the 
base  of  the  furnace  is  a  fire-grate,  so  that  the  sulphide  ore 
entering  at  the  top  and  being  raked  down  from  bed  to  bed 
is  roasted  in  stages  of  increasing  temperature,  and  finally 
strongly  heated  and  completely  desulphurised  on  the  lowest 
bed.  Seven  beds  in  each  chamber  is  a  convenient  number, 
and  the  centre  one  may  be  temporarily  carried  right  along 
from  end  to  end  of  the  chamber  and  the  fuel  gases  led  off 
by  a  side  cutlet,  thus  leaving  the  roasting  of  the  new  ore 
on  the  upper  beds  to  continue  by  the  heat  of  its  own 
combustion.  The  completely  roasted  ore  is  discharged 
below  and  passed  by  spiral  carriers  into  vats,  where  it  is 
subjected  to  the  action  of  chlorine  water  to  dissolve  the 
gold.  After  filtration  the  gold  is  precipitated  by  small 
pieces  of  aluminium  or  zinc. — A.  \V. 


Method  or  Process  of  Reducing  Metals  or  Mixtures  of 
Metals  containing  Oxygen.  A.  Keichwald,  London. 
F'rom  F.  Krupp,  Essen,  Germany.  Eny;.  Pat.  6323, 
March  27,  1895. 

The  object  is  to  remove  oxygen  in  a  simple  manner  and 
render  it  innocuous  in  the  casting  of  metals  or  alloys.  This 
oxygen  combines  unless  prevented,  with  the  carbon  of  the 
east  metal  to  form  CO,  so  that  blow  holes  are  liable  to  be 
formed. 

To  prevent  the  blow  -holes  in  steel  castings,  aluminium  has 
been  employed,  thereby  producing  a  solid  oxide.  This 
oxide  is  stated  to  remain  in  the  metal  as  an  impurity.  To 
remove  it  and  produce  a  perfect  casting  there  is  introduced 
with  the  aluminium  an  element,  such  as  silicon  or  boron, 
which  will  also  reduce  the  iron  oxide,  producing  an  acid 
which  will  then  combine  with  the  alumina  to  produce  a  slag 
that  will  rise  quickly  to  the  surface  of  the  molten  metal. 

To  increase  the  fusibility  of  the  slag  it  is  advisable  to 
introduce  two  metals,  so  as  to  produce  a  double  silicate,  and 
the  mixture  that  is  recommended  consists  of  an  alloy  of 
aluminium     with     manganese     and     silicon,    the     last     two 

elements  being  obtainable  in  the  form  <>r  ferro- manganese. 
—A.  W. 

Improvements  in  the  Manufacture  of  Alloys  of  Iron  or  Steel 
with  Nickel.  .(.Johnson,  Liverpool.  Kmin  N  .  \b(  onncll, 
Mm, hall,  U.S.A.     Bug.  Pat.  7575,  April  16,  1895. 

I       ii  \\>  of  adding    metallic    nickel  OC   an  alloy    to  the  iron, 

the  nickel  is  produced  in  situ  by  the  introduction  of  oxide 

or  oxide  ore,  mixed    with   coke    dust,  to   the   metal  in  the 
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mixture  maj   be  either  w<  I  01  dry,  and  to 

i  loss  bj  furnace  currents  it  is  mixed  «iil>  about  its 

i   ol   metallic  borings  or  turnings,  preferably  of 


lui  nace. 

P 

,,iw  ol   metallic  bonnge 

iron  ,„•  steel,  to  give  i'  weight.    The  mixture  is  laid  on  the 
i  |„  arth  of  the  Ft  ind  the  solid  metal  or  steel 

placed  upon  it.     The  whole  is  then  melted,  and  the  nickel 
t,  el  or  alloj  thereby  produced.     .\.  W. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Expenditure  of  Electromotive  Force  in  Electro- Chemical 
Processes.  F.  Quincke,  /cits.  d.  Vereines  deutschcr 
[ngenieure,  39,  1 — 6« 
A  concise  explanation  is  given  of  the  units  used  in 
electrical  measurement  and  of  the  theoretical  method  of 
calculating  (from  known  heats  of  combination)  the  electro- 
motive force  required  for  the  electrolysis  of  a  given  com- 
pound. Unfortunately  the  electromotive  force  thus 
deduced  is  very  different  from  that  found  necessary  in 
practice.  The  latter  is  affected  by  changes  in  concentration 
and  temperature,  and  by  secondary  reactions.  These 
changes  cannot  be  satisfactorily  allowed  for,  even  by  using 
the  corrected  formula-  introduced  by  Helmholtz,  Gibbs, 
and,  more  recently,  by  Nernst.  Consider,  for  instance,  the 
electro-deposition  of  copper.  When  this  takes  place 
between  copper  electrodes  in  copper  sulphate,  the  con- 
ditions are  ideally  simple.  The  amount  of  copper  deposited 
on  the  cathode  is  equal  to  that  removed  from  the  anode  ; 
there  is  practically  no  energy  lost  in  overcoming  the  electro- 
motive force  of  polarisation.  Hut  as  soon  as  we  turn  to  the 
application  of  th.is  in  extracting  copper  electrolytically,  we 
find  that  complications  arise.  The  raw  material  contains, 
sav,  15  per  cent,  of  copper  ;  it  may  also  contain  iron,  which 
will  go  into  solution  ;  it  may  be  partially  decomposed,  so  that 
sulphuric  acid  and  oxygen  are  produced.  The  current  may 
not  extract  copper  from  the  anode  as  rapidly  as  it  deposits 
copper  on  the  cathode  ;  any  oxidisable  salts  exisiting  in  the 
solution  may  be  attacked",  e.g.,  FeS04  may  be  converted 
into  Ee.<S04):,.  Sulphuric  acid  present  in  the  solution  is 
decomposed,  and  large  quantities  of  oxygen  are  liberated  at 
the  anode,  and  of  hydrogen  at  the  cathode.  All  these 
represent  uncompensated  losses.  Even  in  the  electrolyse 
of  copper  sulphate  between  copper  electrodes,  Oettel  has 
shown  that  as  much  as  20  per  cent,  of  the  current  may  be 
spent  in  producing  persulphuric  acid. 

The  weak  point  in  almost  every  electrolytic  process 
at  present  employed  is  loss  of  energy  in  the  evolution  of 
hydrogen.  Take,  for  instance,  two  processes  which  admit 
of  easy  comparison,  viz.,  the  production  of  chlorine  by  the 
electrolysis  of  hydrochloric  acid,  and  the  decomposition  of 
hydrochloric  acid  by  air,  aided  by  the  contact-action  of 
copper.     In  the  electrolytic  process  we  have — 

211  |  CI  =  78  calories  for  70  kilos,  of  CI. 

(The  calorie  here  used  is  equal  to  a  million  gramme- 
calories.)  As  the  hydrogen  goes  to  waste,  only  50  per 
cent,  of  the  electrical  energy  is  used.  Only  l-.;  per  cent,  at 
most  of  the  energy  of  the  coal  is  converted  into  electrical 
energy,  so  that  under  the  best  conditions  only  6  per  cent. 
of  it  goes  to  produce  chlorine.  Hence,  in  order  to  get 
70  kilos,  of  chlorine,  we  must  use  100  x  78.6  =  1,300  cal. 
In  the  case  of  Deacon's  process  we  have — 

2H  i  CI  =  78  cal.  lost, 
11_ .  J  O  =  58   „     gained, 

leaving  20  cals.  to  be  supplied.  Now  it  is  found  that 
40  kilos,  of  coal  are  required  per  100  kilos,  of  chlorine,  i.e.. 
28  for  70.  If  we  take  the  average  calorinietric  value  of  the 
coal  as   7   cal.  per  kilo.,  this  gives  7   x   28  =  196  cal.  for 


70  kilos,  of  chlorin<  .  In  other  words,  the  process  requires 
les-  than  200  kilos,  where  the  electrolytic  process  requires 
1,800,  or  <'>k  times  as  much.  A  great  saving  would  be 
effected  if  the  hydrogen  evolved  could  he  made  to  combine 
with  oxygen  so  as  to  produce  electric  currents,  decor 
chemical  products,  and  produce  heal  and  light.  As  long 
ago  as  1889   Grove,  by  the  invention  of  bis  gas-battery, 

showed  how  this  problem  could  be  attacked;  but  it 
practically  remains  unsolved  to  this  day  a-  far  as  technical 
applications  are  concerned.  The  Dearest  approach  to  a 
practical  gas-battery  is  the  form  introduced  by  .Mond  and 
Langer  (I'roc  Hoy.  Soc.  46,  2961,  iss<j.  This  Journal, 
)  ;  but  even  this,  the  author  States,  has  been  found 
to  get  out  of  order,  and  to  require  greater  skill  than  can  be 
expected  from  workmen.  Tin;  author  looks  forward  to 
the  invention  of  a  practical  gas-battery,  fed  with  air  and 
producer-gas,  as  an  event  of  great  importance. —  D.  K.  J. 


A    New    Electro-  Chemical    Oold  -  extracting     Proa 
Dr.  Caze.    Eng.  and  Min.  J.  59,  18'J5,  442. 

Tin:  author  makes  use  of  "  chloride  of  bromine"  as  a 
solvent  for  the  gold,  precipitating  the  metal  by  electrolysis, 
and  recovering  the  chlorine  and  bromine  by  means  of 
caustic  soda.  The  solvent  is  made  in  vessels  3  ft.  in 
diameter  and  5!  ft.  deep,  in  which  are  placed  a  number  of 
porous  cells  containing  water.  The  containing  vessel  is 
filled  with  a  solution  of  chloride  and  bromide  of  sodium, 
and  in  Ibis,  as  well  as  in  each  porous  cell,  are  immersed  a 
number  of  carbon  rods.  The  whole  is  fitted  with  a  lid, 
and  the  one  set  of  carbons  connected  with  one  pole  of  a 
dynamo  and  the  other  set  with  the  other  pole.  The  salts 
are  decomposed  by  a  strong  electric  current,  the  chlorine 
and  bromine  unite  and  form  chloride  of  bromine,  which  is 
then  forced  up  into  a  vessel  above.  Thence  it  is  run  on  to 
the  crushed  ore  in  a  vat  which  can  be  made  air-tight,  air  is 
forced  in,  up  to  a  pressure  of  50  lb.  per  sq.  in.,  and  the 
whole  is  left  for  two  hours,  in  which  time  all  the  gold 
becomes  dissolved.  The  solution  is  filtered  off  and  again 
used  with  fresh  ore,  until  it  becomes  either  rich  in  gold 
or  weak  in  solvent  power,  when  it  is  electrolytically  decom- 
posed into  gold  and  "  chloro-bromic  acid."  The  solvent 
seems  to  split  up  by  use  as  the  solution  becomes  charged 
with  hydrochloric  and  hydrobromic  acids.  These  acids  are 
neutralised  with  caustic  soda,  producing  the  original  salts 
which  are  again  used  for  producing  the  solvent. — A.  W. 


PATENTS. 


improvements  in  and  connected  with  Electrolysis,  and  in 
Apparatus  connected  thereto.  E.  Gautier,  Paris,  France. 
Eng.  Pat.  10,032,  May  23,  1894. 

I'm;  improvement  consists  in  providing  means  for  cooling 
the  electrodes,  so  that  the  temperature  of  the  cell  may  be 
kept  down  to  that  of  the  best  working  conditions.  This  is 
perfectly  effected  by  causing  the  liquid  to  be  electrolysed  to 
pass  through  pipes  contained  in  the  positive  electrode,  while 
the  negative  electrode  is  caused  to  revolve,  and  is  cooled 
by  the  circulation  of  water  through  it. — G.  H.  P. 


An  Improved  Melting  and  Reducing  Furnace.  P.  Urban- 
itzky,  Linz-on-the-Dauube,  Austro-Hungary.  Eng.  Pat. 
7205.  April  9,  1895. 

Tin:  furnace  consists  of  a  short  hollow  shaft  or  circular 
chamber  made  of  refractory  basic  material  and  provided 
with  a  lid  through  which  passes  the  positive  carbon  electrode. 
The  base  of  the  chamber  consists  of  a  carbon  block,  which 
forms  the  negative  electrode.  The  lid  is  carried  on  a 
vertical  revolving  tube  and  is  supported  near  the  edge  by 
balls  running  in  a  circular  groove,  so  that  it  will  revolve 
when  a  stirring  or  recking  motion  is  imparted  to  the  bath  by 
moving  the  positive  electrodes.  The  ore,  such  as  alumina, 
for  instance,  is  introduced  through  the  tube,  which  latter  also 
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-trves  as  an  exit  for  the  gases  produced  by  the  action  of  the 
electric  current.     Wherever  possiMe  the  various  parts  are 

U-i 


lectnc  current.      \\  nerever  possible  me  various  pans  a 
Lade  hollow  and  kept  cool  by  currents  of  water. — A.  W*. 


Improved  Construction  of  Electrical  Accumulators.  G.  De 
Schrynmakers  de  Dormael,  Brussels,  Belgium.  Eng. 
Pat.  7  795,  April  18,  1895. 

According  to  this  improvement  the  peroxide  which  sur- 
rounds the  positive  electrode  is  in  direct  contact  with  the 
negative  plates  which  support  it  on  either  side  ;  or  the 
peroxide  may  be  enclosed  in  a  perforated  leaden  sheath. 

— G.  H.  R. 


XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 

Bassuood  Oil.     F.   G.  Wiechmaun.     Amer.  Chem.   J.  17, 
305—308. 

Two  samples  of  basswood  (Tilia  Americana)  from  Saginaw, 
Michigan,  were  examined.  Xo.  1  was  sound  wood  ;  Xo.  2, 
which  had  been  kept  lying  in  water  for  a  long  time,  had  a 
peculiar  stained  appearance  and  a  very  strong  odour  like 
rancid  butter.  The  oil  was  extracted  by  means  of  ether 
from  raspings  of  the  wood  placed  in  a  Soxhlet's  tube,  and 
in  the  case  of  Xo.  2  care  was  taken  to  obtain  the  raspings 
chiefly  from  the  "  stained "'  portions  of  the  wood.  The 
following  results  were  obtained  : — 


No.  1. 


Xo. 


Yield,  per  cent,  of  wood  powder  , 


-r.  of  the  oil  at  Li_  C. 
15 


Congealing  point 

Saponification  equivalent . 


Iodine  value  , 


5*24 

o-:as 

-  1"    c. 
315 


in 


Colour <  Hive  lirown. 


+  5,C. 

The  saponif.  eq. 

oould  not  be 

determined  \  it 

varied  from  152 

to  77  within  a 

fi-w  hours. 

00 

Park  brown 


Heydenreich's  i  Yellow  and        Yellow  and 

red-brov  red-brown. 


To  ascertain  the  nature  of  the  change  which  the  oil  from 
Xo.  2  sample  was  undergoing,  an  ether  exlract  of  this  oil 

Ltracted  from  ;  of  the  wood  powder)  was    saponi- 

fied by  potato,  20  hour-  being  allowed  for  the  reaction. 
Water  was  then  added,  the  mixture  placed  in  a  separating 
funnel,  shaken  with  ether,  and  the  soap  solution  and  ether 
solution  separated  and  examined,  with  the  following 
results : — 

i  :— 

0'  Kt.,1     ■  ,    i  . 

..a  combrninft  weight,  S42. 
Vol  OM  i  JL-ht.  '.I.'. 

"• 

!  0'ieifl    I 

I    is   a   glyceridc    whicfa    has    Suffered    partial 

n,  originally    induced,  most   likely,  by  tie-  pre- 
ii  albominons  matter.    The  volatile 

If)    Of    blH  uie' 

—  I,.    \. 


Purification    of    Oils     l/l/     Liquid     Sulphurous     Add.      M. 

Villon.     [/Industrie.    Through  Eng.  and  .Mining  .1.  59, 

1895,  .".-'39. 
The  oil  is  treated  with  O'OS  to   1*0  percent,  of  liquid  sul- 
phurous anhydride  in  a  boiler  lined  with  sheet  lead,  provided 

with  a  paddle  agitator.  The  sulphur  dioxide,  which  is 
introduced  in  a  tube,  becomes  vaporised  at  once,  and  acts 
upon  the  albuminous  and  proteid  matters  in  the  oil  ;  the 
action  is  stimulated  by  wanning  with  the  aid  of  a  steam- 
worm,  taking  care  that  the  pressure  in  the  boiler  never 
exceeds  13  •  7  lb.  per  square  inch.  After  cooling,  there- 
action  is  continued  for  some  hours,  and  the  oil  is  then  well 
washed  with  warm  water,  and  filtered.  The  resulting  oil  is 
clear,  slightly  yellowish,  and  very  bright ;  it  burns  well, 
without  carbonising  the  wick,  and  lubricates  satisfactorily; 
it  also  retains  its  good  qualities  for  several  months.  The 
waste  is  not  great.  When  the  oil  is  first  agitated  with  zinc 
chloride  in  syrupy  solution,  and  then  treated  as  above, 
even  better  results  are  obtained ;  hut  the  washing  must  be 
most  carefully  effected,  because  the  presence  of  but  a 
mall  quantity  of  zinc  chloride  in  the  oil  is  prejudicial  to 
combustion. — W.  G.  M. 


Investigation  of  the  Tu-itchell  Method  for  the  Determination 
of  Rosin  in  Soap.  T.Evans  and  J.  E.  Beach.  Amer. 
Chem.  J.  17,  1895,  59. 

See  under  XXIII.,  page  689. 


Modification   of  RenareVs   Method  for   the   Detection  of 
Arachis  Oil.     H.  Kreis.      Chem.  Zeit.  19,  451 — 452. 

See  under  XXIII.,  page  688. 


PATEXTS. 


Improvements  i>i  the  Treatment  of  Cotton-Seed  Oil.     F.  B. 
Aspinall,  London.     Eng.  Pat.  11.321,  June  11,  1894. 

The  crude  oil  is  heated  in  a  capacious  tank  to  about  80°  F., 
and  then  agitated  whilst  a  solution  of  common  salt  of  about 
10°  Tw.  is  run  in,  about  80  gallons  to  a  ton  of  oil.  As 
soon  as  the  oil  and  salt  solution  are  :horoughly  mixed, 
caustic  soda-lye  of  about  22°  Tw.,  previously  warmed  to 
80°  p.,  i<  added,  until  a  sample  of  the  mixture  spread  on  a 
plate  looks  clear,  although  full  of  minute  dark  spots  (a  test 
well  known  to  oil-refiners).  The  addition  of  caustic  and 
the  agitation  are  at  once  stopped,  ami  water  warmed  to 
about  lln  ]'.  is  sprinkled  over  the  mixture.  The  clean  oil 
will  then  rise  to  the  top.  Sprinkling  with  water  must  be 
continued  until  the  oil  is  free  from  clots  and  any  oil 
entangled  in  the  lower  aqueous  layer  lias  risen.  It  is  then 
drawn  off,  heated  to  16o  F.  to  remove  water,  and  finally 
brightened  for  market  by  ordinary  means. — L.  A. 


Improv  iitents  in  the  Manufacture  of  Snap.  J.  McDonald, 
Glasgow.  From  E.  J.  Pearson,  Sydney,  New  South 
Wales.     Eng.  Pat.  [1,832,  June  19,  1894. 

A  -n  .  ii  i.  uiov  for  the  production  of  a  soap  for  cleaning 
copper,  brass,  steel,  iron,  and  tinware: — 10  per  ceDt.  of 
tallow,  _' '.  per  cent,  of  caustic  soda,  and  •'!r>  per  cent,  of 
water  are  boiled  together;  when  saponified,  50  per  cent,  of 
pumice  -and  is  stirred  in,  and  I1,  percent,  of  carbolic  acid  is 
then  mixed  in,  and  the  product  i,  then   poured  into  moulds. 

—J.  .1.  K. 


Improvements  in  and  relating  to  the  Manufacture  of  Snap 
I'm-  Laundry  and  other  Purposes.  J.  P.  I'.  Field,  Lon- 
don.    Eng.  Fat.  12,072,  June  22,  1894. 

I'm;  an  improved  soap  for  laundry  purposes,  there  are  added 
to  ordinary  soap,  in  a  liquid  condition,  15  |  er  cent,  of  ■•odium 
or  potassium  carbonate,  and  10  per  cent,  of  pipe  clay,  china 

clay,  clay  marl,  or  fuller's  earth,  or   any   mixture    of    them 
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■Then  these  are  veil  mixed,  ahoul  5  per  cent,  of  turpentine, 
benzin,  benzolin,  paraffin,  li«i»>ici  ammonia  or  ammonium 
■alts,  1-  thoroughly  incorporated  therewith.  Water  is  then 
added,  and  the  soap  moulded  in  the  usual  way.  There  is 
also  a  claim  foi  the  preparation  of  a  saponaceous  compound 
for  cleaning  and  polishing  metals,  by  adding  to  liquid  Boap 
about  15  per  cent,  of  any  of  the  ahove-named  earthy  matters, 
and  incorporating  with  the  mixture  the  same  proportion  of 
can-tic-  soda  or  potash.— J.  J.  K. 


SOU]!. 


W.  Ford  and  P.  Maher,  Liverpool. 
April  2,  1895. 


Kng.  Pat.  6717, 


El  1  u.irii rs  oil  is  incorporated  with  soap,  whilst  it  is  in  a 
lie  condition,  whereby  it  is  said  to  acquire  antiseptic 
properties.  For  toilet  soap,  six  drops  of  the  oil  are  added  to 
1  lb.  of  soap,  whilst  for  household  and  dry  soap,  a  larger 
proportion  may  he  used. — J.  .T.  K. 


XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

PATENTS. 

Improvements  in  or  relating  to  the  Manufacture  of  White 
Lead  and  Salts  of  Ammonium.  II.  Wilcox,  Stanford-le- 
Hope,  Essex.  Eng.  Pat.  13,202,  July  7,  1894. 
Ammonium  sulphate  is  decomposed  by  means  of  chalk, 
either  by  boiling  the  solution  in  a  still,  or  by  heating  the  dry 
substances  in  a  retort.  The  gaseous  mixture  of  ammonia, 
carbon  dioxide,  and  steam,  cooled  if  necessary,  is  passed 
into  a  solution  of  normal  lead  nitrate,  -when  lead  carbonate  is 
precipitated  and  ammonium  nitrate  remains  in  solution. 
The  unabsorbed  carbon  dioxide  passes  forward  through  one 
or  more  receivers  containing  a  solution  of  basic  lead  acetate, 
lead  carbonate  being  precipitated  until  the  basic  acetate  has 
been  entirely  changed  into  the  normal  salt.  The  precipitate 
of  lead  carbonate  having  been  separated  from  the  solutions, 
the  ammonium  nitrate  is  recovered  in  the  usual  way,  and  the 
solution  of  normal  lead  acetate  is  reconverted  into  the  basic 
acetate  and  used  over  again. 

Instead  of  using  a  solution  of  lead  nitrate,  the  ammonia 
may  be  absorbed  in  dilute  nitric  acid  and  the  whole  of  the 
carbon  dioxide  may  be  absorbed  in  a  solution  of  basic  lead 
acetate.  Instead  of  chalk,  the  carbonates  of  sodium, 
potassium,  magnesium,  barium,  or  strontium  may  be  used, 
Also,  by  substituting  other  acids  for  nitric  acid,  other  salts 
of  ammonium  may  be  formed  instead  of  the  nitrate. — L.  A. 


Improvements  relating  to  Paints  suitable  for  Coating  Iron 
and  other  Surfaces.  H.  and  B.  Kolker  and  H.  Naphtali, 
Breslau,  Prussia.     Eng.  Pat.  7366,  April  10,  1895. 

Tin:  tar  obtained  in  the  manufacture  of  oil-gas  is  subjected 
to  fractional  distillation  up  to  the  temperature  of  250°  C. 
when  about  1 1  •  ;io  per  cent,  will  have  distilled  over.  The 
remaining  88-65  per  cent,  forms  a  glossy  black  mass,  having 
the  consistency  of  honey  and  a  specific  gravity  greater  than 
that  of  water.  It  is  dissolved  by  the  aid  of  heat  in  about 
half  its  weight  of  volatile  hydrocarbons,  such  as  benzene 
and  the  like,  and  a  paint  is  thus  obtained  which  dries  very 
rapidly,  adheres  well,  and  does  not  crack  or  fall  off.  It  will 
penetrate  through  iron  rust  and  prevent  further  oxidation  of 
the  iron.     Manganese  or  lead  driers  may  be  added  if  desired. 

— L.  A. 


XIV.-TANNING,  LEATHER,  GLUE.  AND 
SIZE. 

PATENTS. 

Improvements  in  the  Manufacture  of  Artificial  Whalebone 
from  Parchmentised  Shin.      J.    P.    O'Douuell,  London. 
From    J.   A.   Schweitzer,    Stains,   France.       Eng.    Pat. 
13,596,  July  1  1,  1894. 

Instead  of  destroying  the  nerve  of  the  skin  by  the  usual 
unhairing  processes,  the  patentee  shaves  off  the  hair ;  he 
then  dips  the  skin  into  a  bath  of  potassium  bichromate 
(10  percent.),  stretches  it  tightly  on  a  frame,  and  leaves  it 
to  dry.  It  is  then  dipped  into  a  hath  of  bisulphite  of  soda 
or  lime  (10  per  cent.),  again  dried,  and  then  cut  into  strips 
of  imitation  whalebone.  The  immersion  in  the  first  bath 
should  last  for  15 — 20  minutes,  and  in  the  second  for  from 
•18  to  72  hours,  until  the  skins  are  quite  green. — A.  G.  B. 


A   New   or    Improved    Tanning    Process.     S.    L.    Evans, 
Sittingbourne,  Kent.     Eng.  Pat.  5924,  March  21,  1895. 

The  leather  is  placed  for  a  short  time,  say  12 — 24  hours, 
after  cleansing  from  lime,  &c.  in  the  colouring  pits,  in  a 
dilute  solution  01  borax  or  boracic  aeid.  Bacteria,  &c,  are 
thus  killed,  and  the  action  of  the  solution  "  upon  the 
comparatively  untanned  hide  is  such  that  it  can  be  introduced 
into  strong  liquors  much  more  rapidly  than  is  customary 
with  advantage." — A.  G.  15. 


Improvements  in  or  relating  to  the  Tanning  of  Hides  or 
Skins.  F.  Prelli  and  B.  Demo,  Turin,  Italy.  Ens.  Pat. 
6692,  April  1,  1895. 

The  prepared  hides  are  agitated  in  a  rotating  drum,  or 
otherwise,  with  syrupy  extract  of  tannin,  such  as  is  obtained 
in  commerce,  of  a  specific  gravity  of  about  20°,  25°,  or  30 
Beaume,  the  proportion  of  extract  used  varying  with  the 
content  of  tannin  therein.  The  temperature  must  not  be 
allowed  to  rise  above  40"  C.  The  duration  of  the  process 
is  from  3  to  30  hours,  according  to  the  thickness  of  the 
hides.  The  hides  need  not  be  submitted  to  any  plumping 
process,  nor  be  degreased  ;  indeed,  the  addition  of  an 
emollient  substance,  such  as  an  oil,  fat,  solution  of  soap,  &c, 
is  to  be  recommended. — A.  G.  B. 


XV -MANURES,  Etc. 

PATENT. 

Improvements  in  the  Preparation  of  Manures.     D.  Blyth, 
Kilburn.     Eng.  Pat.  5517,  March  16,  1894. 

These  consist  in  the  addition  of  50  to  500  lb.  of  magnetic 
oxide  of  iron,  or  any  substance  containing  it,  in  a  powdery 
state,  to  one  ton  of  artificial  or  natural  manure. — J.  J.  K. 


XYI  -SUGAR.  STARCH.  GUM.  Etc. 

Decomposition  of  Beetroots.     Briem.     Oesterr.  Zeits. 
Zuekerind.  1895,  24,  1. 

The  author  communicates  the  history  of  different  theorie:- 
of  this  disease,  the  causes  of  which  are  ascribed  to  the 
nature  of  the  soil,  the  attacks  of  animals  and  vegetables, 
and  the  infection  of  the  seeds  by  bacteria.  An  enumeration 
follows  of  the  different  remedies  that  have  been  proposed  to 
combat  this  disease. — J.  L.  B. 
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Investigations  on  Phoma  Bette.     Prank,    /cits.  Kubcn/uck. 
Ind.  189.-),  45,  157. 

The  fungus  Phoma  Beta  (this  Journal,  ISO  1 ,  264  and  822) 
appears  to  occur  very  frequently  in  soils  reserved  for  the 
cultivation  of  the  beetroot.  It  has  practically  no  effect  on 
the  plants  if  they  are  properly  thinned,  and  if  the  season  be 
sufficiently  humid.  A  drought  is  unfavourable  to  the  so- 
called  core  and  dry  rot,  and  retards  rather  than  promotes 
the  development  of  the  Phoma.  But  it  does  indirectly 
favour  the  disease,  for  the  plants  commence  to  droop  and 
the  pedicles  and  leaves  are  thereby  weakened.  The  roots 
are  thus  rendered  more  susceptible  to  infection,  which, 
however,  results  only  in  parts  that  are  locally  damaged. 
The  fungus  then  confines  itself  to  the  living  parts,  and  has 
a  directly  poisonous  effect,  possibly  due  to  an  enzyme,  which 
may  promote  the  circulation  of  the  disease  by  natural  means 
and  by  inoculation.  Moreover,  an  active  inverting  enzyme 
is  formed,  not  necessarily  identical  with  the  one  above 
mentioned.  The  appearance  and  effect  of  Phoma  Beta?,  in 
addition  to  its  being  a  constant  specific  attendant  of  the 
core  and  dry  rot,  is  thus  easily  explained,  as  well  as  the 
influence  of  meteorological  conditions. — J.  L.  1!. 


Phoma  Bets'.     Frank.     Zeits.  Zuckerind.  1895,  45,  271. 

The  fruit  organs  of  Phoma  Beta-,  containing  upwards  of 
1 60,000  spores,  cause  wide-spread  infection  of  the  fields  in 
which  this  parasite  occurs.  Under  favourable  conditions  of 
humidity  and  temperature  the  spores  remain  quiescent  until 
brought  in  contact  with  beetroots  or  their  juice.  Phoma 
Beta;  has  hitherto  only  been  observed  on  the  red  and  white 
beet ;  when  taken  into  the  animal  system  it  is  destroyed 
without  injury  to  the  latter.  It  can  also  be  eliminated  by 
souring,  or  by  slicing  the  roots.  Only  indirect  methods  can 
be  employed  to  render  the  quiescent  spores  innocuous,  such 
as  the  cultivation  of  beets  in  climatically  favourable  (acid 
humid)  situations,  where  the  deeper  layers  of  the  soil  do 
not  too  readily  dry  up  ;  by  the  early  rem<  val  of  diseased 
plants  ;  and  by  the  employment  of  seeds  which  have  been 
disinfected  with  a  decoction  of  lime  and  copper  sulphate 
(this  Journal,  1894,  822).— J.  L.  B. 
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Influence  of  Invert  Sugar  on  the  Formation  of  Colonial 
Molasses.  Prinsen-Geerligs.  Chcm.  Zeit.  Hep,  1895, 
1 50. 

Tin:  author,  by  detailed  analytical  and  synthetical  experi- 
ments, has  confirmed  the  views  which  he  previously  put 
forward  (this  Journal,  1 8'J.i,  865),  to  the  effect  that  the 
amount  of  water  in  cane  molasses  is  more  than  sufficient 
to  dissolve  the  quantity  of  sugar  present,  and  that  the 
excess  is  concerned  in  the  evolution  of  soluble  compounds 
of  invert  sugar  and  salts,  especially  of  organic  salts. 
Definite  states  of  equilibrium  arise  between  cane  sugar, 
invert  sugar,  organic  salts ;  but,  as  these  conditions 
vary  considerably  with  temperature,  concentration,  &e., 
their  expression  by  co-efficients  of  general  application  is 
impossible.  If,  however,  the  salts  are  removed  by  Dubrun- 
faut's  osmose  process,  this  state  of  equilibrium  is  changed, 
and  cane  sugar  can  crystallise  out.  The  interaction  between 
cane  sugar  and  inorganic  salts  is  slight,  although  con- 
siderable with  organic  salts,  especially  if  these  are  derived 
from  weak  acids,  or  are  combined  with  feeble  bases  such 
as  ammonia.  When  solutions  of  cane  sugar  and  neutral 
salts  are  boiled,  a  partial  interchange  between  the  two 
takes  place,  accompanied  by  the  liberation  of  acid  and 
subsequent  inversion.  Invert  sugar  and  its  products  of 
decomposition,  the  so-called  caramels,  react  more  energeti- 
cally with  salts  (principally  organic)  than  cane  sugar  does, 
with  the  result  that  compounds  are  more  quickly  formed, 
and  inversion  thereby  accelerated.  The  author  does  not 
agree  with  Gunning's  theory  that  all  bases  present  iu 
molasses  are  necessarily  me'.assigenic,  but  concludes  that 
this  is  only  the  case  with  such  bases  as  have  entered  into 
combination  with  the  sugars.  In  order  to  prevent  the 
formation  of  molasses,  apart  from  physical  causes,  the 
quantity  of  salts  in  the  raw  juice  should  as  far  as  possible 
be  diminished  by  careful  defecation  and  saturation,  by  the 
neutralisation  of  acids,  and  the  precipitation  of  calcium 
salts  with  phosphoric  or  sulphurous  acid.  Calcium  salts 
can  be  replaced  by  sodium  salts,  for  the  former,  though  less 
soluble,  cause  the  syrup  to  become  thick  and  slimy,  and 
small  impure  crystals  of  sugar  to  separate. — J.  L.  S. 


The  Sugar  of  the  Agave   Americana.     W.  E.  Stone  and 
1).  Lotz.     Amer.  Chem.  J.  1895, 17,  368—371. 

The  sugar  of  the  Agave  Americana  was  investigated  by 
G.  Michaud  and  J.  F.  Tristan  (this  Journal,  1893,  940), 
who  assigned  to  it  the  formula  C^ir./),,.  They  also  pro- 
posed the  aameAgavose  for  this  sugar,  the  properties  which 
they  found  it  to  possess  differing  from  those  of  all  other 
members  of  this  group.  The  present  authors  point  out  that 
th"  properties  assigned  to  agarose — with  the  exception  of 
its  optical  inactivity — closely  resemble  those  of  sucrose. 
They  have  accordingly  submitted  the  juice  of  the  agave 
plant  to  a  careful  examination,  and  they  find  that  the 
crystallisable  sugar  present  is  identical  iu  its  properties 
with  sucrose.     The  uncrystallisable  syrup  from  which  the 

1 was    separated    contained    invert   sugar,   aid   the 

lencc  of  this   in    .Michaud   and  Tristan's  product    would 
jibly   explain   the   results   which    they    obtained.     (Sec 
also  this  Journal,  1894,  802.)— A.  K.  M. 


Electrical  Purification  of  Beetroot  Juice.     C.  Dammeyer. 
Elektrocbem.  Zeits.  1895,  2,  34. 

The  author  has  introduced,  with  favourable  results,  elec- 
trical defecation  of  beetroot  juice.  The  average  composition 
of  the  first  products,  when  obtained  by  electrical  treatment 
in  conjunction  with  an  addition  of  2  per  cent,  of  lime,  was 
89-3  per  cent,  of  sugar,  3'67  per  cent,  of  organic  non- 
sugar,  2*65  per  cent,  of  salts,  and  4-98  per  cent,  of  water, 
whilst  a  parallel  experiment  of  14  days'  duration,  conducted 
in  the  -ame  campaign,  without  electrical  defecation,  and 
with  addition  of  3  per  cent,  of  lime,  gave  as  the  correspond- 
ing value-  t  cent,  of  sugar,  431  percent,  of  organic 
non-sugar,  3-31  per  cent,  of  salts,  and  558  per  cent,  of 
water. 

numbers  below,  show  that  the  after-products  afford  a 
higher  yield  when  submitted  to  the  new  process.  A 
indicate-  the  average  composition  of  second   and  third  pro- 

obtained  in  the  at  ml  manner,  of  the  seven  campaigns 
1887-91;  15,  of  similar  products  of  the  campaign  is 
and    C,    ot     the    current    campaign    employing    electrical 

The   Carbohydrates  of  the  Gum   of  Aciuia    Decurrens. 
W.  E.  Stone.     Amer.  Chcm.  .1.  1895,  17,  196—199. 

author  finds  that  the  gum  of  Acacia  decurrens  does 
aol    essentially  differ   from    gum-arabic,   peach   gum,  or 

gum,    and    that    it    affords    another    example   of  the 

rence  of  a  galacto-araban  complex.      The   gum    is 

very  hard  and   brittle,  and   iu   the   form   of  transparent, 

amber-coloured  masses;  it  dissolves  slowly  in  cold  water, 

readily  in  a  solution  of  caustic  soda.     It-  aqueous 

solution    lias   a   slight  acid    react  on   and  a  distinct  levo 

tOTJ   action  on   polarised  light. 

i>n  distilling  the  gum   with  hydrochloric  acid,  it  yielded 
of  juice  ed  by  using  eurrenti   ol        - ,   i,  percent,  of  Purfurol,  and  when  heated   with  nitric 

•  11*89  percent,  of  mucic  acid.    These  results 

indicate  tic  pr<  ><  act  of  a  complex  carbohydrate  of  the 
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nakoto-araban  character,  and  thiais  ftnthei  confirmed  by 
the  examination  of  the  prodncta  of  hydrolysi*.  Thus  bj 
tl,,.  action  of  dilute  sulphuric  acid  on  the  gum  th<  anthoi 
.  ded  in  obtaining  arabinoae  and  a  Becond  substance 
having  a  lowej  specific  rotation,  and  which  he  believi 
daotose.     A..  K .  M. 


Oravitnetrit  Estimation  of  Dextrose,  Levulose,  and  Cane 
SiK/iir  as  Phenylglucosazone.  C.  J.  Lintner  and  K. 
Krober.     Zeits.  Ges.  Brauw.  1895,  18,  153. 

See  under  XXU1.,  page  690. 


Copper  Cyanide   Reaction  for  the  Estimation  />f  Glucose. 
A.  \Y.  Gerrard.     Pharm.  J.  and  Trans.  1895,  25,  918. 

See  under  Will., page  690. 


Analysis   of  Sugar   Ash.    F.  G.  Wiechmann.     School  of 

Mines  Quarterly,  1895,16  [2],  123. 

See  under  XXIII.,  pa$ref>89. 


PAT  I!  XT. 


XVII.-BKEWIM,  WINES,  SPIKITS,  Etc. 

Influence  of  Water  used  in  Brewing  upon  the  Colour  of 
Beer,  and  a  simple  Means  of  indicating  the  same. 
F.  Mierau.  Wochenschr.  f.  Brauerei,  12  [18],  407 — 
409. 

After  mentioning  as  an  established  fact  of  brewing 
practice,  that  waters  containing  in  solution  calcium  bicar- 
bonate never  produce  a  light  straw-coloured  beer,  whereas 
waters  containing  calcium  sulphate  are  especially  suited  for 
sucb  purpose,  the  author  attempts  to  determine  at  what 
stage  and  under  what  conditions  this  behaviour  is  manifested, 
whether  chiefly  in  the  mash-tun  or  only  in  the  copper. 
His  test  consists  simply  in  boiling  together,  under  identical 
conditions,  hops  and  waters  containing  the  various  saline 
constituents  of  natural  and  artificial  supplies ;  the  decoc- 
tions are  then  compared  for  degree  of  colour  and  brilliancy 
after  short  and  prolonged  standing,  and  deductions  drawn 
from  changes  in  both  conditions. 

When  a  chalk  water  was  compared  in  this  way  with 
distilled  water,  the  latter  was  always  found  to  give  a  paler 
and  more  brilliant  decoction :  and  further,  when  a  pale 
malt  was  mashed  according  to  the  infusion  process  with  the 
same  two  waters,  no  marked  difference  of  colour  between 
the  worts  was  perceptible,  but  when  boiled  for  the  same 
length  of  time  with  equal  weights  of  the  same  hops,  a 
considerable  increase  of  colour  was  shown  by  the  chalk- 
water  wort  over  that  made  with  distilled  water ;  experi- 
ments on  the  large  scale  confirmed  this. 


Improvements  in  the  Method  of  Purifying  and  Decolorising 
Saccharine,    Amylaceous,     and    other    Fluid    Bodies. 
David     I'.lvth.     Kilburn,    Middlesex.     Eng.    Tat.    5518,    | 
March  16,"  1894. 

The  liquid  to  be  purified  is  filtered  through  a  bed  of 
magnetic  oxide  of  iron  supported  on  an  impervious  bottom, 
the  passage  of  the  filtered  liquid  taking  place  through  holes 
in  the  bottom  in  which  regulators  are  fixed.  These  regu- 
lators have  covers  made  of  compressed  coke,  or  other 
conducting  material,  and  are  connected  by  insulated  wires 
to  a  source  of  electricity  with  the  object  of  causing  electric 
currents  to  flow  through  the  filter  bed.  Oxygen  gas  may 
also  be  forced  into  the  filter  bed. — L.  A. 


Gypseous  waters  are  known  to  yield  pal<  nd  to 

debar  the  extraction  of  harsh  rank-flavoured  constituents 
from  the  hops,  and  when  gypsam  is  present  together  with 
bicarbonate  of  lime,  brighter  and  much  paler  worts  result 
than  from  the  water  containing  bicarbonate  alone,  so  that 
water  supplies  containing  calcium  Bulphate,  whether  natural 
or  artificial,  may  contain  considerable  amounts  of  chalk, 
without  high-coloured  worts  resulting. — G.  W.  A.  T. 


The  Difference  between    Mealy   and  Hard   Malt   Corns. 
Wochenschr.  f.  Brauerei,  LS95,  12,  28. 

Priob  has  communicated  to  the  IJavr.  liraucr  Journal  the 
results  of  experiments  upon  malls  containing  white,  vitreous 

corns,  which  vitreous  condition  was  not  produced  during 
kilning,  but  rather  by  incomplete  modification  of  the  corns 
upon  the  nialting-floor. 

The  vitreous  and  mealy  corns  were  separately  mashed, 
and  the  worts  obtained  then  analysed.  The  following  are 
the  main  points  deduced  from  the  experiments  : 

The  percentage  of  water  was  identical  in  both  mealy  and 
vitreous  corns.  The  extract  yielded  was  much  greater  from 
the  mealy  than  from  the  vitreous  corns,  whilst  the  reducing 
sugars  contained  in  the  former  were  about  1  per  cent, 
greater,  and  the  cane  sugar  about  0"5  per  cent,  greater  than 
in  the  latter.  The  fermentability  was  equal  in  both  cases, 
but  they  were  not  strictly  comparable,  because  of  the 
presence  of  brown  (caramelised)  corns  in  the  mealy  corns, 
these  lowering  the  fermentability.  The  total  nitrogen  was 
the  same  in  each  case,  and  although  0"  51  per  cent,  more 
nitrogen  was  dissolved  from  the  mealy  than  from  the 
vitreous  corns,  the  precipitates  obtained  on  boiling  their 
worts  were  equally  rich  in  nitrogen.  The  mealy  corns  were 
completely  saccharified  in  45  minutes,  whereas  the  vitreous 
ones  were  not  saccharified  after  60  minutes.  The  wort 
from  the  mealy  corns  also  gave  a  better  "break  "  than  that 
from  the  vitreous  corns. — T.  A.  G. 


Evenness    of  Temperature    in    Bulks    of   Stored  Malt. 
Wochenschr.  f.  Brauerei,  1895,  12,  92—93. 

At  the  last  General  Meeting  of  the  Munich  Research 
Station,  it  was  pointed  out  by  Brand  that  malt  should  never 
be  stored  whilst  warm,  but  should  be  allowed  to  cool  before 
being  heaped  up  into  bulk.  The  reason  for  this  is,  that  a 
rancid  taste  is  acquired,  owing  to  self-heating  of  the  malt, 
which,  under  certain  conditions,  may  be  so  great  as  to  cause 
ignition.  The  seif-heating  is  really  a  maturing  or  oxidation 
process,  in  which  oxygen  is  inspired  by  the  malt,  and  car- 
bonic anhydride  respired,  the  rancid  flavour  produced  being 
attributable  to  chemical  changes  thus  brought  about  in  the 
fatty  constituents. 

It  is  pointed  out  by  Delbriick  that  not  only  carbonic 
anhj-dride,  but  also  water,  is  respired,  and  that  both  a  heap 
of  barley  and  a  heap  of  malt  become  damp  when  beating 
sets  in.  The  water  so  produced  naturally  tends  to  travel 
from  the  warmer  to  the  colder  portions  of  the  heap,  so  that 
portions  quite  out  of  contact  with  the  air  may  increase  their 
percentage  of  moisture. 

Owing  to  the  dryness  of  malt,  and  its  consequent  bygro- 
scopicity,  it  does  not  "  sweat  "  like  stored  barley,  although 
in  extreme  cases,  where  malt  has  been  stored  very  warm, 
the  outside  and  cooler  portions  acquire  so  large  a  propor- 
tion of  moisture  that  fungoid  growths  take  place,  and  produce 
objectionable  features  of  taste  and  smell.  When,  for  any 
reason,  the  malt  cannot  be  allowed  to  cool,  previous  to 
storing,  an  endeavour  should  be  made  to  so  arrange  matters 
that  the  temperature  of  a  heap  is  maintained  as  regular  as 
possible  throughout. — T.  A.  G. 


The  Sulphuring  of  Hops  as  a  Means  of  Improving  them. 
F.  Schoufeld,  Wochenschr.  f.  Brauerei,  1895,  12,  290  — 
291. 

A  description  is  given  of  the  kiln  used  for  sulphuring 
hops,  which  is  to  ail  intents  and  purposes  on  the  same 
principle  as  an  ordinary  malt  kiln,  and  is  provided  with  a 
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-t.>vofor  burning  wood,  upon  which  finely-powdered  sulphur 
is  sprinkled.  The  sulphurous  funics  pass  up  through  a 
shaft  towards  the  wire  floor  carrying  the  hops  to  be  sul- 
phured, and  being  distributed  by  means  of  a  suspended 
leaden  plate,  the  fumes  find  their  way  through  the  hops,  and 
so  escape.  The  amount  of  sulphur  to  be  used  is  determined 
readily  by  experience,  and  depends  upon  the  appearance  of 
the  hops,  their  colour,  age,  &c.  The  author  claims  that 
sulphuring  improves  the  appearance  and  aroma  of  damaged 
and  discoloured  hops,  whilst  the  keeping  properties  arc 
enhanced  alter  such  treatment.  It  is,  of  course,  advisable  to 
sulphur  hops  as  soon  after  harvesting  as  possible,  to  arrest 
any  formation  of  mould-growths,  &c.  at  the  outset.  Hops 
should  be  purchased  new,  and  immediately  sent  to  the  kiln 
to  be  sulphured. — T.  A.  G. 


The  Natural  Pure  Culture  of  Yeast.     M.  Delbruck. 
Zeits.  fur  Spiritusind.  18,  1895,  117  et  .scry. 

The  three  essential  points  of  Pasteur's  aseptic  method  of 
pure  fermentation  and  of  Hansen's  development  of  it — single 
cell  cultures — are  : — 

1.  The  employment  of  a  yeast  of  single  species,  and  one 
free  from  fission  fungi. 

2.  A  sterile  fermentable  medium. 

3.  The  prevention  of  contamination  from  external  sources. 

Strict  adherence  to  these  points  would  necessitate  fermen- 
tation taking  place  in  hermetically  closed  vessels,  supplied 
•.vith  filtered  air,  which  would  entirely  alter  the  system  of 
brewing,  or  it  would  necessitate  the  frequent  replacement 
of  the  infected  yeast  by  a  fresh  pure  culture. 

The  methods  of  treating  yeast,  employed  by  brewers  and 
distillers,  constitute  a  preferable  and  a  "  natural  "  system  of 
pure  yeast  culture,  compared  with  which  the  single  cell 
method  may  be  termed  an  "artificial  "  pure  culture  system. 

In  Germany  "  artificial "  pure  cultures  are  largely  em- 
ployed in  breweries  and  in  distilleries,  whilst  in  the  United 
States  of  America  many  brewers  use  the  same  yeast  for  six 
years  or  more  without  a  change,  and  distillers,  when  any- 
thing goes  amiss  with  their  yeast,  expose  a  suitably  pre- 
pared mash  to  infection  from  the  wild  yeasts  of  the  air  and 
cultivate  from  this. 

The  author  gives  a  list  of  the  conditions  of  natural  pure 
yeast  culture,  and  also  one  of  the  chief  racial  characteristics 
of  yeasts. 

The  simple^  method  of  natural  pure  culture  is  that  em- 
ployed in  distilleries,  viz.,  the  preparation  of  a  mash  of  malt 
and  rye,  maize  or  potatoes,  at  a  temperature  of  147°  F.,  which 
is  then  allowed  to  cool  slowly  to  117  !•'.,  whereby  develop- 
ment of  the  lactic  acid  ferments  is  encouraged.  When  the 
quantity  of  this  acid  amounts  to  one  per  cent,  the  temperature 
i>  raised  to  check  further  production.  After  cooling  again 
to  6G'J  F.,  prcs-ed  baker's  yeast  is  added  at  the  rate  of  1  kilo, 
per  100  litre".  Fi  rmentation  proceeds  for  20  hours,  pro- 
ducing an  apparent  attenuation  of  80  per  cent.,  and  a  rise 
in  temperature  from  56° — 88°  F.  Two-thirds  of  the  still 
fermenting  wort  are  then  used  to  pitch  an  actual  mash, 
whilst  the  other  third  is  cultivated  again  in  the  manner  just 
described.  After  about  six  cultivations  the  yeast  attains  its 
full  vigour  owing  to  the  elimination  of  the  fission  fungi  ami 
weak  yeasts  of  the  Laker's  yeast.  The  conditions  which  aid 
in  effecting  this  result  are  the  nature  of  the  mash,  the  absenci 
of  motion,  the  presence  of  lactic  acid  (which  retards  the 
vth  of  brewer's  yeasts  and  bacteria),  the  high  tem- 
perature of  the  fermentation,  and  the  high  percentage  of 
alcohol  present.      From   a   mixture  of  a  distillery   yeast  and 

frohberg  yeast  treated  in  this  way,  the  Frohberg  veast 

was  entirely  eliminated  after  the  fourth  cultivation.  'I  hi 
artificial  system  of  culture  is  still,  however,  of  value  t'> 
distillers,  as  it;  them  with  certainty  with  a  suitable 

•'.  begin  with,  but  it  is  useless  if  not  supplemented  by 
the  "  natural"  system. 

In  the  top  fermentation  system  of  brewing,  tlu    different 
race    of  yeast  rise  to  tie  ,t  different  times,  th< 

attennai  ndine  fit  t.    The  removal  of  tl 

differentia;  bei  are  formed,  offers  bat  little  preven- 

tion egainst  infection  by  moulds  and  bacteria,  for  which  the 
ment  of  large  quantities  of  yeast  and  the  avoidance 
of  a  quiescent  itage  are  more  effectual. 


In   the  bottom  fermentation   system,  the    mode  of   settling 

down  of  the  various  yeast  races  affords  a  means  of  separa 
tion  and  purification.  The  low  temperature  at  which  fer- 
mentation in  this  system  of  brewing  is  usually  carried  on, 
favours  the  development  of  wild  yeasts.  A  mixture  of  90  per 
cent,  of  Frohberg  and  10  per  cent,  of  wild  yeast  was  allowed 
to   ferment  at  57°F.  and  at  41°  F.     In  the  first  case  after 

three  cultures  the  wild  yeast  was  entirely  eliminated,  whilst 
in  the  second  the  wild  yeasts  increased  to  30-7,  37*5,  and 
59  "7  per  cent. 

Top  fermentation  yeasts  arc  less  exposed  to  infection  by 
wild  yeasts  on  account  of  the  higher  temperatures  employed 
in  that  system,  and  the  author  considers  it  would  be  of 
advantage  to  conduct  fermentation  at  a  higher  temperature 
in  the  bottom  fermentation  system. 

The  first  layer  deposited  after  the  commencement  of  the 
fermentation,  consists  of  dying  yeast  cells  and  of  cells  not 
suited  to  the  conditions  of  fermentation,  the  second  layer 
of  the  best  yeast  and  the  third  layer  of  wild  yeasts  mixed 
with  the  normal  yeast. 

The  fourth  portion,  consisting  chiefly  of  impurities,  is 
carried  with  the  beer  into  the  storage  vat.  For  pitching 
purposes  the  second  layer  alone  is  used,  the  others  being 
discarded,  thus  constituting  a  natural  system  of  pure 
culture. 

An  ideal  method  of  conducting  this  process  would  be  to 
carry  on  the  fermentation  in  different  vessels  for  intervals 
corresponding  to  the  deposition  of  the  different  layers,  and 
this  is  practically  the  American  system,  in  which  the  fer- 
mentation is  carried  on  in  a  series  of  four  tuns,  one  above 
the  other,  the  wort  being  run  from  one  to  the  other 
according  to  the  stage  of  the  fermentation. 

5.  apiculatus  and  the  Saaz  and  Frohberg  yeasts  differ 
in  their  power  of  converting  certain  carbohydrates  into 
available  sugars,  that  is  in  their  content  of  invertins. 
The  laws  of  natural  pure  culture  rind  a  ready  application 
here,  as  the  •$.  apiculatus  yeasts  being  able  to  ferment 
dextrose  only,  subside  first,  and  are  then  followed  by  the 
Saaz  yeasts,  which  attack  cane  sugar  and  dextrose  in  addi- 
tion. The  Frohberg  yeasts  which  ferment  all  but  the 
dextrin  subside  last  of  all.  Experiments  on  the  differentia- 
lion  of  Saaz  and  Frohberg  yeasts  by  means  of  the  separa- 
tion of  the  layers  did  not  succeed  so  completely  as  was 
expected,  although  they  demonstrated  that  the  Saaz  yeasts 
subside  first. 

In  concluding,  the  author  recommends  that  instead  of 
rushing  to  a  change  of  yeast  immediately  abnormal 
symptoms  occur  during  fermentation,  the  brewer  will 
endeavour  to  bring  about  such  a  series  of  physiological 
conditions  as  will  be  favourable  to  the  development  of  the 
good  yeasts,  and  enable  them  to  overcome  the  wild  forms. 

—J.  G.  W. 


Aluminium  Vessels  for  the  7'ranspor/  of  Birr. 
Wochenschr.  f.  liraiierei,  1895,12,  193. 

Tin;  inventor  of  iron  transport  vessels,  A.  Holle,  lias 
recently  made  experiments  upon  aluminium  as  a  material 
for  the  same  purpose.  It  was  found  to  he  quite  suitable 
provided  the  pressure  to  be  resisted  was  not  too  great,  and 
accordingly  aluminium  cannot  be  used  when  pasteurising  is 
necessary.  Further,  the  casks  must  be  well  riveted  and  not 
merely  soldered.  For  ordinary  unpasteurised  beer  the 
aluminium  casks  offer  certain  advantages.  Pitching  is  not 
necessary,  whilst  owing  to  the  light  weight  of  the  casks,  a 
very  considerable  cost  in  freight  is  saved  ;  for  instance, 
whilst  an  aluminium  cask  of  25  litres  capacity  weighs  only 
4-75  kilos.,  an  iron  one  of  equal  capacity  weighs  about  8 
kilos,  and  a  wooden  one  about  20  kilos.  Against  these 
advantages  must  be  placed  the  high  price  of  aluminium, 
the  high  cost  of  manufacture,  and  the  great  care  required 
in  cleaning  such  casks.  Greater  strength  can  be  secured 
by  using  stronger  sheets  of  aluminium  or  by  adding  supports, 

but  the  cost  of  manufacture  is  correspondingly  raised  to 
such  an  extent  as  to  neutralise  any  advantages  attending 
its  use.— T.  A.  (I. 
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I    Sourci  oj  Danger  to  Beer  caused  by  Careless  Pitching 
Ca  1    Greber,  Wecheiischr.  f .  Brauerei,  1896, 12, 

87  B8. 
I  in  author  was  led  u<  investigate  the  cause  of  turbidity  and 
unpleasant  flavour  possessed  by  certain  returned  beer,  and 
eventually  traw  d  i<  t<>  the  casks  in  which  the  beer  was  con- 
tained.  Both  new  and  old  casks  were  at  fault,  in  so  far 
that  when  taken  to  pieces  blisters  were  found  in  the  pitch 
which  harboured  quantities  of  mould,  yeast,  &c.  Such 
blisters  are  produced  when  pitching  is  performed  by 
machinery,  which  is  apt  to  carry  out  the  processat  too  low  a, 
temperature.  No  such  defects  were  caused  when  the  casks 
were  pitched  by  hand,  as  in  tbe  old  process. — T.  A.  G. 


The  Influence  of  Aeration  an  Fermentation.     YVochenschr. 
f.  Brauerei,  1895,  12,  24. 

Tin-  influence  is  attributed  by  Ban  to  the  fact  that  aeration 
causes  a  greater  secretion  by  yeast  of  the  enzyme  which 
inverts  maltose.  Yeast  which  had  not  been  aerated  was  care- 
fully dried  at  100°  C,  finely  powdered  and  again  dried  for  G 
hours  at  the  same  temperature.  When  added  to  maltose 
solution  hardly  a  trace  of  glucose  was  formed  in  24  hours 
whilst  a  similar  solution  with  aerated  yeast  yielded  a 
considerable  amount  of  glucosazone  melting  at  204°  C. 

— T.  A.  G. 


The  Preparation  of  Sake, 
Chem.  Zeit.  1895,  97- 


Shoyu,  and  Miso.     0.  Kellner. 
-98;   120—121,  and  265. 

Tiiesk  are  three  fermentation  products  which  have  been  long 
and  extensively  manufactured  in  Japan.  Sake  is  a  drink, 
Shoyn  a  sauce,  and  Miso  a  porridge. 

Sahi  is  manufactured  from  well-cleaned  rice.  Over  58 
per  cent,  of  the  entire  cultivated  area  of  Japan  is  devoted 
to  the  growing  of  water-rice,  and  also  a  portion  of  the  non- 
irrigated  land  is  devoted  to  mountain-rice,  a  variety  of 
water-rice  ;  besides  this,  another  variety  of  rice  is  grown, 
which  differs  from  the  rest,  in  that  its  starch  is  pasty,  and 
gives  a  brownish-red  coloration  in  the  iodine ;  this  is, 
however,  no  tsuitable  for  sake-brewing. 

The  process  of  sake-brewing  may  be  divided  into  four 
parts. 

(1.)  The  preparation  of  a  diastatic  ferment.  The  rice  is 
steamed  until  it  attains  the  right  consistency,  the  form  of 
the  grain  being  not  quite  destroyed,  nor  the  starch  cells 
full}-  burst.  It  is  then  spread  on  straw-mats,  and  allowed 
to  cool  to  about  28°  C.  Spores  of  a  mould  (Aspergillus 
Ori/zae  Cohn),  are  mixed  with  the  rice,  and  the  mass 
is  placed  in  a  room  at  about  2tP  C,  and  left  for  24  hours  ; 
during  this  time  the  temperature  rises  to  40°  C. ;  it  is  then 
divided  into  small  portions,  and  piled  up  in  a  warm  part  of 
the  cellar.  After  12 — 24  hours  it  is  well  kneaded  and 
allowed  to  cool,  and  if  necessary  sprinkled  with  cold  water, 
in  order  to  hasten  the  cooling.  In  from  3  to  3^  days  from 
the  steaming  of  the  grain,  the  process  is  completed,  and  the 
rice  is  permeated. with  a  fine  mycelium  ;  it  is  then  koji.  If 
the  koji  be  allowed  to  remain  longer  at  a  high  temperature, 
brown  spores  are  formed,  which  may  be  preserved  for  a 
considerable  time,  and  used  in  subsequent  operations.  In 
some  factories  it  is  customary  to  add  wood  ashes  to  the 
steamed  rice  at  the  time  of  sowing  the  mould.  This  is  no 
doubt  rendered  necessary  by  the  well-known  deficiency  of 
rice  in  mineral  constituents.  In  distilleries  pearl  barley  is 
substituted  for  rice.  During  the  growth  of  the  mould  a 
large  quantity  of  heat  is  produced  and  carbonic  acid 
evolved ;  this  must  be  accompanied  by  a  loss  of  raw 
material.  The  author  found  that  this  loss  amounted  to 
from  13 — 20  per  cent,  of  tbe  dry  rice,  which  chiefly  fell  on 
the  carbohydrate  constituents. 

Koji  contains  a  powerful  ferment  which  converts  starch 
into  dextrose,  and  inverts  cane  sugar  and  maltose. 

(2.)  The  preparation  of  the  yeast  is  carried  on  as  follows: 
A  quantity  of  freshly  steamed  and  cooled  rice  is  mixed 
with  koji  and  water  to  a  thin  paste,  it  is  well  mixed  and 
placed  in  shallow  tubs  ;  after  24  hours  it  is  kept  stirred 
and  at  a  temperature  of  4^ — 123  C.     In  time  saccharification 


takes  place,  and  finally  a  gentle  evolution  of  carbonic  acid 
indicates  the  commencement  of  fermentation.  The  fer- 
menting liquor  is  then  collected  in  large  vessels,  when  the 
temperature  begins  to  rise  and  the  yeast  to  increase  ;  the 
rise  of  temperature  is  accelerated  by  bamboo  tubes  filled 
with  hot  water.  In  about  5  days  the  temperature  has 
risen  to  25° — B0°C;  the  liquor  is  then  cooled  by  being 
again  distributed  amongst  the  shallow  vessels.  It  is  now 
moto  ;  its  composition  varies  exceedingly,  the  amount  of 
alcohol  varying  between. 3  and  14  per  cent. ;  and  it  contains 
a  quantity  of  unaltered  starch.  This  stage  occupies  about 
14  days. 

(3  )  The  primary  fermentation  is  effected  by  mixing  a 
quantity  of  steamed  rice,  moto,  koji,  and  water  in  a  large 
vessel.  The  temperature  rises  to  20  ("'.,  and  a  characteristic, 
arrack-like  smell  is  produced.  After  three  days  more 
motr>  and  koji  are  added,  and  the  whole  is  well  roused  every 
two  hours ;  more  moto  and  koji  are  subsequently  added, 
and  when  the  vigorous  fermentation  which  takes  place  is 
completed,  the  sake  is  ready  for  the  last  and  final  stage  of 
manufacture. 

(4.)  The  separation  of  the  insoluble  residue,  which  is 
effected  by  filtration  through  hempen  bags,  which  have 
been  soaked  in  the  juice  of  the  unripe  fruit  of  a  kind  of 
date-fig  (Diospyros  Kaki)  ;  the  residue  is  pressed  in  a 
wooden  press.  The  turbid  sake  is  collected  in  casks,  and 
falls  bright  in  about  14  days.  It  is  then  sometimes  steri- 
lised, either  by  boiling,  a  method  cf  great  antiquity,  or  in 
more  recent  times  by  the  addition  of  salicylic  acid. 

The  refuse  from  the  presses  is  sometimes  distilled  in  a 
current  of  steam  to  recover  the  alcohol,  and  the  residue 
is  used  for  manure. 

The  finished  sake  is  of  the  colour  of  Rhine  wine,  it  contains 
11  — 14  per  cent,  of  alcohol  and  2*5  per  cent,  of  extract; 
it  is  drunk  hot,  and  acts  vigorously  on  the  consumer.  The 
whole  process  lasts  over  a  period  of  seven  weeks,  but  is 
liable  to  wide  variation,  caused  bj*  various  external 
circumstances,  such  as  the  air-temperature,  &c.  It  is 
throughout  carried  on  in  a  most  primitive  fashion,  and  is 
capable  of  great  improvement ;  the  sake  brewer  is,  however, 
most  conservative,  and  will  not  use  the  thermometer.  Iu 
1888 — 89,  there  were  15,708  breweries,  which  had  an 
annual  output  4  million  koku  (1  koku  =  40  gallons),  and 
the  consumption  per  head  of  population  was  4j  gallons. 
Each  sake  brewer  has  to  take  out  an  annual  licence  and 
pay  a  duty  of  4  yen  per  koku. 

Shoyu  or  bean-sauce,  known  also  as  soja  or  shoja.  The 
raw  materials  are  wheat,  a  small  light  yellow  variety  of  the 
soja-bean,  salt  made  from  sea-water  and  water.  About  one 
quarter  of  the  wheat  is  ground,  steamed,  mixed  with  koji,  and 
put  in  a  warm  place.  The  rest  of  the  wheat  is  roasted 
to  a  light  yellow  colour  and  ground  in  hand  mills.  The 
soja-beans  are  steamed  and  broken  up.  These  three  pre- 
parations are  then  mixed,  and  worked  into  small  lumps, 
which  are  set  in  a  warm  room  for  some  days.  The  mass 
becomes  thus  permeated  with  koji-mould  ;  it  is  then  mixed 
with  salt  and  water  in  large  fermenting  vessels  and 
periodically  roused. 

Owing  to  the  addition  of  salt  the  fermentation  proceeds 
very  slowly,  however  in  time  the  mass  becomes  liquid,  and 
acquires  a  red  colour  and  a  fine  aroma.  In  from  8  months 
to  5  years  tbe  sauce  is  ready,  when  it  is  separated  from  the 
insoluble  residue  in  the  same  way  as  sake.  To  improve  the 
flavour  the  products  of  different  years  are  blended. 

The  finished  shoyu  has  a  sp.  gr.  1*182 — 1-193,  and 
contains  in  1  litre  287*5 — 319*2  gnus,  of  dry  substance; 
136*3 — 164*7  grms.  organic  matter;  150*S — I54'5grms. 
ash  ;  5  *  3 — 6  ■  5  grms.  of  free  acid  calculated  as  acetic  acid, 
and  7*2 — 14*5  grms.  nitrogen.  In  1888 — 89  there  were 
10,634  makers  of  this  sauce  with  an  annual  output  of  1*3 
million  koku,  and  a  consumption  per  head  of  population  of 
nearly  l£  gallons. 

Miso  is  both  manufactured  in  large  bulks  in  special 
factories  and  made  at  home.  It  is  an  important  food, 
especially  of  the  lower  classes.  The  raw  materials  are  5 
parts  soja  beans,  3—6  parts  lice,  or  barley  koji,  and  \\ — 2 
parts  salt,  and  1  part  water.  The  beans  are  steamed  and 
broken  up,  mixed  with  salt  and  water,  and  koji  added  to 
the  cooled  mixture.     If  the  miso  hi  required  soon,  a  large 
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quantity  of  koji  is  used  and  the  temperature  kept  up  ;  if  it. 
be  not  required  for  some  time  the  temperature  is  kept  as 
low  as  possible,  and  less  koji  used.  The  finished  product 
forms  a  stiff,  brownish-red  porridge  ;  its  composition  varies 
greatly,  usually  containing  50  per  cent,  of  water,  1  per  cent. 
of  alcohol,  and  a  trace  of  free  acid.  The  author  considers 
the  amount  annually  consumed  is  at  least  SO  million  kilos. 

In  reply  to  a  query  in  the  Chem.  Zeit.,  the  author  states 
that  there  are  4  well-defined  varieties  of  miso. 

1.  Shiro-miso  (white  miso),  made  from  large  soja-beans, 
rice-koji,  and  salt  ;  the  mixture  is  made  at  70° — 90°;  the 
product  is  ready  for  consumption  in  3 — 4  days,  and  will  not 
keep  longer  than  1 0  daj  s. 

2.  Ycdu-miso  is  also  prepared  from  soja-beans,  rice-koji, 
and  salt;  the  mixture  is,  however,  made  at  35° — 45°  C; 
the  fermentation  lasts  10  days  in  summer,  and  1  month  in 
winter.  The  finished  product  is  reddish-yellow  and  keeps 
4 — 15  months. 

3.  Inaka-miso  (country-miso)  made  from  barley-koji, 
well-boiled  soja-beans,  and  a  quantity  of  salt ;  the  mixture 
is  made  in  the  cold,  and  the  fermentation  lasts  11  — 12 
months,- and  the  product  keeps  1  year. 

4.  Sendui  miso. — The  steamed  beans  are  made  into  a 
paste  which  is  formed  into  prismatic  pieces  and  dried  for 
1 — H  months.  These  are  then  washed  with  tepid  water, 
rubbed  through  a  tine  sieve  mixed  with  barley-koji,  salt, 
and  cold-water,  and  placed  in  a  fermenting  vessel.  It  is 
well-mixed  every  two  months,  and  the  fermentation  takes 
I — H  years.  The  finished  miso  is  distinguished  by  its  fine 
aroma,  sweet  taste,  and  red  colour. 

( Jther  special  varieties  are  also  made,  and  in  poorer  house- 
holds the  residue  of  the  manufacture  of  shoyu  is  utilised  for 
this  purpose. — A.  L.  S. 


The  Inversion  of  Maltose  and  Isomaltose  by  Yeast. 
Wochenschr.  f.  Brauerei,  1895, 12,  23—24. 

That  maltose  is  converted  into  glucose  by  an  aqueous 
solution  of  yeast  has  been  recently  demonstrated  by  Fischer 
(  IVr.  1894,2985  and  3479),  but  die  inverting  influence  of 
yeast  on  maltose  has  been  anticipated  for  some  time.  Tn 
1892  Baa  concluded  (Wochenschr.  f.  Brauerei,  1802,273) 
that  the  addition  of  yeast  or  invertin  to  wort  causes  an 
increase  of  cupric  reducing  power,  not  merely  by  inversion 
of  the  cane  sugar  present,  but  by  acting  upon  the  starch- 
transformation  product?.  (.'.  J.  Lintner  has  also  shown 
/cits,  f  d.  ges.  Branwesen,  1892,  10G)  that  both  maltose 
:ind  isomaltose  are  changed  into  glucose  by  invertin.  He 
concludes  (Ibid.,  1*92  414)  that  the  greatest  formation  of 
glucose  is  obtained  by  the  direct  addition  of  powdered 
yeast  ;  that  an  aqueous  solution  of  yeast  is  weaker,  and 
precipitated  invertase  weakest  in  this  respect.  Isomaltose, 
moreover,  is  apparently  more  easily  inverted  than  maltose. 
Lintner  considers  this  inverting  enzyme  to  he  different  to 
ordinary  invertin,  which  ie  much  more  soluble.  In  con- 
clusion, he  attributes  the  pr<  r  glucose  in  Munich 
lager  beer  to  the  inverting  action  of  yeast  on  isomal! 
dining  storage. 

Changes  during  storage,  dm:    to   enzymatic   action,  have 
been  indicated   by  Krieger  (Amer.   Bierbraner,   1894,  329), 
by  Moritz  (Institute  of  Brewing,   1891,  111;,  Dull  (Chem. 
Zeit    1892),  and  by  Amthor  (Zeits.  f.  d.  gcs.  Brauwe 
I,  70).— T.  A.  G. 


/  vrthei   Research)     on  Invertin.     Wochenschr.  f.  Brauerei, 
1895,  12,  24.     (Compare  previous  abstract.) 

Dared  to  prevent  inversion,  whilst  not  quite 
inhibiting  fermentation,  l>\  the  addition  of  iodine  solution 
Bottom  if  iodine,  produced  some  lea 

station  of  dextrose,  and   not  of  maltose,  but  this  might 
be  due  to  the  greater  fennentabilitj   of  di 

bat  the  t  of  two  i  azymes  has  bt  en 

bed  in  yeast.    The)  both  invert  earn-  sugar,  whilsl 
one   (" dextrase "),   which   has    not    yet  been 
obtained  iii  a  pun-  state,  inverts  maltose  and  isomalto 


Mililriose,  in   solution,  was   Converted    into     levulose    and 
niclibiose  only   at    25°  C.  in    2  I    to    72    hours,  both  by   erude 

and   purified   invertin,   and   by   bottom  yeast.      Melibiose 
remained  unchanged. 

No   proof   was  obtained  that  melitriose,   in  a  concentrated 
solution,  yields  three  monoses,  as  stated  by  Sehcibler. 

— T.  A.  G. 


The  Preparation  of  Nuclein.     Wochenschr.  f.  Brauerei, 

189.r),  12,  103. 

NtJCLErN  is  prepared,  according  to  Lasehe,  as  follows  : — 

Fresh  ye  ist  is  taken  from  the  fermenting  vessel  and 
washed  with  sterilised,  distilled  water  to  remove  foreign 
particles.  It  is  then  treated  with  10  times  its  weight  of 
5  per  cent,  caustic  soda  and,  after  the  yeast  has  been 
allowed  to  subside,  the  clear  liquid  is  decanted  and 
neutralised  with  hydrochloric  acid.  Excess  of  acid  must 
be  avoided,  and  before  proceeding  further,  it  is  necessary 
that  the  liquid  should  be  quite  clear.  The  nuclein  is  pre- 
cipitated from  the  clear  liquid  by  means  of  80  per  cent, 
alcohol,  and,  after  it  has  subsided,  the  dark  coloured  liquid 
is  poured  off  and  the  precipitate  washed  with  80  per  cent, 
alcohol  until  the  washings  are  colourless. 

The  crude  nuclein  thus  obtained  can  be  used  to  demon- 
strate its  germicidal  properties.  It  can  be  purified  from 
peptone  and  other  albuminous  bodies  as  follows  :  — To  each 
lot  of  1,000  grms.  of  nuclein,  is  added  1  grm.  of  antiseptic 
pepsin  and  the  whole  is  digested  in  a  k  per  cent,  solution  of 
hydrochloric  acid  at  a  temperature  of  35°  C.  for  about  40 
hours,  or  until  the  biuret  reaction  is  no  longer  exhibited.  It 
is  important  that  only  sterilised  vessels  and  sterilised  water 
be  used.  The  purified  nuclein  is  then  fi?tered  off.  It  is  soluble 
in  alkalis,  but  precipitated  by  acids.  It  does  not  give 
the  biuret  reaction,  but  yields  a  precipitate  with  Millon's 
reagent.  The  alcohol  used  for  washing  the  purified  sub- 
stance should  not  exceed  70  per  cent,  strength,  or  its 
germicidal  properties  will  be  diminished. — T.  A.  G. 


Comparison  of  Steam-  and   Fire-boiling  of  Mashes   and 
Worls.     Wochenschr.  f.  Brauerei,  1895,12,169 — 170. 

A  number  of  experiments  were  conducted  on  the  large 
scale  with  a  view  to  comparing  steam  with  fire  as  a  means 
of  boiling,  and  his  results  have  beeu  recently  communicated 
by  Y..  Jalowetz  to  the  Vienna  Research  Station  for  Brewing 
and  Malting.  He  confirms  the  experience  of  other  investi- 
gators to  the  effect  that  no  difference  can  be  detected  in  the 
beers  yielded  by  the  two  systems. 

Exhaustive  details  are  given  of  the  processes  employed, 
together  with  analyses  of  the  malts,  worts,  and  beers  pro- 
duced. Jalowetz  expresses  his  opinion  that  steam-boiling, 
with  a  good  copper,  consumes  about  20  to  25  percent,  less 
I  than  lire-boiling,  or  as  much  as  It)  to  45  percent,  when 
a  badly-constructed  fire-copper  is  employed. — T.  A.  G. 


The  Causes  of  Starch   Turbidity  in  Seer.     Windisch. 

Wochenschr.  f.  Brauerei,  1895,  12,  1GS — 169. 

SlAKCn  turbidity  may  be  due  to  defective  malt,  to  too  rapid 
mashing,  or  to  overheating  of  the  mash.  If  care  be  not 
taken  in  mashing  a  defective  malt,  the  resulting  wort  may 
show  a  red  or  even  violet  colour  with  iodine,  although  it 
seldom  happens  that  a  malt  is  so  bad  as  to  give  the  violet 

reaction.  Malt  may  be  scalded  by  the  tOO  rapid  introduc- 
tion of  hot  water  into  the  mash  tun,  or  tile  "  Diekinaisclie  " 

may    in-    overheated,    so   that    diastatic   action  is   unduly 

impeded.  The  author  considers,  however,  that  starch- 
turbidity  is  most  probably  to  be  attributed  to  coagulation  of 
the   albumin,    which    mechanically    encloses    particles   of 

starch.      The  c  particles  pass  into   the  wort  as  starch,  or   in 

an  improperly  bydrolysed  condition, 
starch   turbidity    has   been   observed,   however,    bj    the 

author  when    perfectly   good    malts  ha\e  been  Used,  and  this 

has    been     traced   in   some  cases   to    the  employmeul    of 
essively  high    temperatures    in    the    mash  tun    through 
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relying  anon  inaccurate  mash  thermometers.  Bach  instru- 
ments, which  are  naturally  subjected  t<>  constant  removal, 
on,  and  cleansing,  are  eery  liable  to  become  erroneous 
ami  should  therefore  be  frequently  compared  with  a  standard 
thermometer.    T.  A  <  ■ 


The    "Fermentability   of   Beers  with    Saa:   and    Frohberg 
Yeasts.     \.  Munsche.     Wochenschr.  f.   Brauerei,  1895, 

12,  i.-.-i:. 

THE  paper  is  mainly  a  resume  of  experiments  carried  out 
by  various  workers  upon  comparative  fermentations  with 
Saaz  and  I'mliberg  yeasts.  The  author  calls  attention  to 
tin'  following  points  : — 

(1.)  It  has  been  proved  by  Ban  that  invertin  is  present 
in  beet  (Wochenschr.  £  Brauerei,  1892,  193). 

(•j..)  The  action  of  invertin  or  of  other  ferments  occurr- 
ing in  yeast-extract,  upon  beer-wort  has  been  established  bv 
Hau  (ibid.,  1892,  278),  and  by  Amthor  (Zeitschr.  f.  d.  ges. 
Brauwesen,  1892,57),  the  latter  of  whom  found  that  invertin 
slightly  increases  the  cupric-reducing  power  of  old  beer,  at 
the  same  time  reducing  its  optical  activity.  Also  Krieger 
pointed  out  (Ameiik.  Bierbrauer,  1894,  Xr.  .ViG)  that  the 
cupric-reducing  power  of  lager-beer  increases  on  storage, 
which  fact  he  attributes  to  enzymatic  action  on  the  carbo- 
hydrates present. 

(:s.)  The  difference  of  fermentative  attenuation  of  Saaz 
and  Frohberg  yeasts  is  due  to  the  unfermentability  of 
/8-isomaltose  (Lintner)  by  Saaz  yeast. 

The  author  concludes  that,  since  maltose  is,  according 
to  Fischer,  inverted  before  it  is  fermented,  as  is  also 
isomaltose,  according  to  Lintner,  that  the  reason  why 
Saaz  yeast  is  unable  to  ferment  £-isomaltose  is  to  be 
found  in  a  similar  direction.  In  other  words.  Saaz  yeast 
possesses  no  inverting  action  towards  the  sugar  0-isomaltose, 
whilst  Frohberg  yeast,  on  the  other  hand,  both  hydrolases 
and  ferments  it. — T.  A.  G. 


The  Vegetative  Proa  sacs  during  the  Secondary  Fer- 
mentation of  Low-system  Beers.  V.  Lindner,  Wochenschr. 
f.  Brauerei,  12,  477—480. 

By  adopting  a  simple  method  of  drop-culture  the  author  has 
overcome  the  faults  and  deficiencies  of  the  plate  and  spore- 
formation  modes  of  yeast  examination  (compare  Woch- 
enschr. f.  Brauerei,  11,  No.  23),  and  by  means  of  it  has 
made  a  large  number  of  experiments  with  material  supplied 
by  several  mid-German  breweries,  in  most  of  which  apparatus 
for  the  pure  cultivation  of  yeast  was  used,  the  remainder 
employing  outcrops  from  the  pure  supplies  of  other  breweries  ; 
in  almost  every  instance  two  varieties  were  in  use,  one  of 
high,  the  other  of  low,  attenuating  power,  and  were  worked 
separately  although  the  resulting  beers  might  be  sub- 
sequently blended. 

By  microscopically  examining  the  several  individual  drop 
cultures  during  varying  periods  of  incubation  the  ratio 
between  normal  and  wild  types  could  be  readily  observed 
and  noted,  and  also  their  respective  rates  of  reproduction. 
Yeasts  of  the  Frohberg,  Saaz,  and  Dortmund  species  were 
thus  investigated,  the  beers  produced  from  them  comprising 
characteristic  Munich  andPilsen  samples,  which  were  tested 
at  ages  varying  from  five  days  to  10  months.  The  results 
convincingly  proved  that  from  beer  existing  at  an  elevated 
temperature  in  presence  of  much  oxygen  and  with  diminished 
carbonic  acid  content,  yeast  may  stiil  derive  much  nutriment, 
which  would,  under  ordinary  trade  conditions,  be  retained 
for  the  benefit  of  the  consumer.  Also,  that  the  secondary 
yeasts  of  the  German  low-system  breweries  only  begin  to 
exercise  their  function  in  bottle.  In  support  of  these 
investigations  and  conclusions  there  are  also  recorded  some 
entirely  confirmatory  results  of  work  conducted  on  similar 
lines  by  F.  Schiinfeld,  detailed  tabular  statements  being  given 
regarding  nine  breweries,  including  their  methods  of  brewing 
and  quality  of  product,  type  of  yeast  used,  and  rate  of 
attenuation,  length  of  the  primary  fermentation,  the  age  of 
each  sample  when  tested,  and  the  ratio  between  the  normal 
and  secondary  cells  therein. — G.  W.  A.  T. 


Thi  Polarisation  and  Analysis  of  Black  Beers,  Hurts, and 
Caramels.  John  Heron.  .1.  Fed.  Inst,  of  Brewing,  1895, 
2,  no. 

See  under  XXIII.,  page  691. 


Determination  of  the  Dry   Substance    iii  Malt,    Wort,  and 

Beer.     II.  Elion.    J.  Fed.  Inst,  of  Brewing,  1895, 1  23. 
See  under  XXIII.,  page  691. 


Case  of  Bacterial  Infection  by  Air-sown  Organisms. 
II.  T.  Brown  and  (..  H.  Morris.  J.  Fed.  Inst,  of  Brewing. 
1,  14—23. 

The  authors  have  investigated  a  case  in  which  infection 
was  traced  to  direct  contamination  of  beer  with  air-sowu 
organisms.  The  beer  of  a  certain  brewery  showed,  year  by 
year,  an  increasing  tendency  to  become  ropy,  and  the 
organism  associated  with  the  disease  in  this  case  wac 
the  Bacillus  viscosus  of  Van  Laer.  but  a  small  coccus 
occurring  in  the  dyad  and  tetrad  form  closely  resembling 
I'erfii/coccus  ccrerisiee  as  described  by  Lindner,  which,  in  the 
opinion  of  the  authors  is  the  more  common  form  of  ropy 
ferment  in  this  country.  By  a  process  of  elimination  the 
conclusion  was  arrived  at,  that  the  source  of  infection  was 
outside  the  brewery.  Adjoining  the  fermenting  room  were 
some  insanitary  premises  occupied  by  a  pork  butcher,  and 
by  means  of  a  careful  bacteriological  examination,  these 
were  proved  to  be  the  source  of  infection. — J.  L.  B. 


The  Nature   and  Amount  of  the  Acids  formed  durituj  the. 
Molting  of  Barlcg.    the   Kiln-drying   and   Mashing   of 
Malt,  and  the  Boiling  of  Wort.    F.  Prior.     Wochenschr. 
f.  Brauerei,  12,  482—483. 

The  following  conclusions  are  given  as  deduced  from 
researches  conducted  upon  two  different  barleys: — The 
amounts  of  total  acidity  and  of  the  individual  acids 
produced  vary  in  different  barleys.  Throughout  the  steeping 
of  the  grain  and  the  working  of  it  on  the  malt-house  floors, 
the  general  tendency  is  for  the  total  acidity  to  more  or  less 
increase  at  varying  rates  according  to  the  stage  of  the 
process,  the  efficiency  of  the  manipulation,  and  the  regulation 
of  temperature.  Also  the  proportion  of  fixed  and  volatile 
organic  acids,  and  of  the  normal  and  acid  phosphates  vary, 
following  no  rule,  but  depending  upon  interactions  amongst 
themselves,  and  with  the  alkaline  carbonates  present  in  the 
steeping  and  sprinkling  liquors. 

At  the  kiln  temperature  of  50  K.  (144-5°  F.),  the  total 
acidity  proportion  is  not  uniform,  the  variation  being 
ascribed  to  the  influence  of  fluctuations  of  moisture  in  the 
grain. 

Comparison  between  the  embryo  and  endosperm  shows 
that,  the  former  contains  an  amount  of  acids  far  in  excess  of 
the  latter ;  calculating  upon  the  dry  substance  of  green 
malt,  the  relative  increase  of  the  volatile  organic  acids  is 
about  three  times,  and  the  fixed  organic  acids  nearly  four 
times,  while  the  acid  phosphates  are  approximated  doubled. 

So  long  as  the  temperature  remains  within  limits 
favourable  to  development  of  acid  ferments,  a  considerable 
production  of  organic  acids  occurs  in  the  mash  tun,  which 
partly  combine  with  lime  and  magnesia  in  the  water,  and 
partly  transform  the  normal  phosphates  present  into  acid 
salts.  Increase  of  acidity  occurs  during  the  decoction 
stages  of  wort  treatment  owing  to  decompositions  between  the 
acid  phosphates  and  the  calcium  and  magnesium  salts  of  the 
organic  acids,  and  also  from  attendant  concentration  of  the 
wort ;  a  further  direct  contribution  coming  from  the  hops 
during  boiling  in  copper.  At  certain  temperatures  a 
decrease  in  acidity  of  the  mash  is  possible,  caused  partly  by 
reactions  between  calcium  and  magnesium  phosphates  and 
the  free  organic  acids  present,  and  partly  by  volatilization 
of  organic  acids  during  decoction. 

Acidification  does  not  occur  in  hopped  boiled  wort  upon 
the  cooler,  even  during  its  long  detention  there  under 
unfavourable  condition-. — G.  W.  A.  T. 
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The  Action  of  Ammonia  on  Dextrose.      W.  E.  Stone. 
Amer.  Chem.  J.  1895,  17,  191— IOC. 

By  the  action  of  ammonia  gas  on  dextrose  suspended  in 
anhydrous  alcohol,  the  author  has  succeeded  in  obtaining  a 
white  crystalline  substance  to  which  he  assigns  the  formula 
C6H1206NH3.  The  product  is  apparently  stable  under 
ordinary  conditions  ;  it  has  a  sweet  taste,  is  readily  soluble 
in  water,  reduces  Fehling  solution,  and  in  appearance 
closely  resembles  pure  anhydrous  dextrose.  Its  solution  is 
alkaline  and  gives  off  ammonia  when  heated  with  caustic 
soda.  Its  specific  rotation  in  aqueous  solution  is — 
[o]D  =  22° to  22-7°; 

it  does  not  exhibit  birotation.  It  is  fermentable,  although 
less  readily  than  dextrose,  the  presence  of  the  ammonia 
group  appearing  to  have  a  hindering  action  which  extends 
also  to  the  chemical  reactions  of  the  substance. — A.  K.  M. 


Colouring  Matters  employed  in   Brewing.     R.   E.   Evans. 
J.  Fed.  Inst,  of  BrewiDg,  1895, 1,  29—42. 

Thk  author  discusses  the  employment  and  valuation  of 
amber,  brown  and  black  malts,  and  of  caramels  for  the 
coloration  of  beers.  Caramel  is  prepared  by  heating 
glucose  or  cane  sugar  in  large  iron  or  copper  pots.  The 
sugar  melts,  and  whilst  the  temperature  rises  a  small  amount 
of  moisture  is  liberated.  A  violent  reaction  then  occurs, 
accompanied  by  the  evolution  of  steam  and  of  irritating 
vapours.  The  mass  now  boils  quietly  and,  at  a  certain  stage 
in  the  process,  only  to  be  determined  by  experience,  water  is 
run  in ;  when  solution  is  complete  the  product  is  filtered 
through  fine  copper  gauze.  The  colouring  matter  can  be 
precipitated  from  its  aqueous  solution  by  strong  alcohol  as 
a  tarry  mass,  which  is  generally  again  soluble  in  water. 
After  treating  the  filtered  alcoholic  solution  with  animal 
charcoal  to  remove  the  last  traces  of  colouring  matter,  ether 
precipitates  a  large  quantity  of  a  colourless  oil  which  dries 
to  a  white  mass  ;  it  is  deliquescent,  soluble  in  water,  and 
unfermentable.  About  30  per  cent,  of  the  dry  substance  in 
commercial  caramel  consists  of  the  colouring  matter  and  the 
remander  of  this  inert  body.  The  colouring  principle  can 
also  be  isolated  by  adding  a  mineral  acid  to  an  alkaline 
solution  of  caramel.  In  this  case  it  is  insoluble  in  water, 
and  yields  yellow  broino-  and  uitro-derivatives. — J.  L.  I'.. 


Dales  as  a  Maw  Material  for  Spirit  Manufacture.  ■  Zeits. 
fur  Spiritnsind.  18,  1895,  129. 

Mi  -oi'otami  vn  dry  dates  are,  according  to  Lebnv,  worthy 
of  consideration  as  a  raw  material  for  the  manufacture  of 
spirit.  According  to  his  analysis  they  have  the  following 
d  composition  :  — 

100  parts  by  weight  consist  of  85"  1  parts  of  pulp  and 
119  of  kernel.  The  pulp  consists  of  : — fane  sugar,  0  per 
cent.;  dextrose,  66*07 ;  starch,  1-28;  nitrogenous  bodies, 
2«»7j  fat,  1-03;  gummy  bodies,  4-20;  cellulose,  4-97; 
mineral  salts,  1  '96  ;  and  water,  17-40  per  cent. 

According  to  this  analysis  loo  kilos,  would  yield  .'57 — 38 
hires  of  90    alcohol. 

Lindet  in  commenting  on  this  analysis  tays  that,  though 
these  Mesopotamia!!  datei  contain  no  cane  sugar,  yet  be 
bai  found  in  the  flesh  r*f  Tunis  dates  28  per  cent,  of  dextrose 

along  with  ';H  per  cent,  of  cane  sugar.— J.  <>.  W. 


"Determination  of  the  Extract  of  Malt  in  the  Laboratory. 

John  Heron.     .1.  Fed.  In-t.  Brewing,  1H9.">,  2,  116. 

See  under  XXIII.,  pUf/e  690. 


Analy  it  of  Bt  >  with  lotm    remarks  on  the  Unfermentable 
reducing  Rendu*     <;.  II.  Morris.    J.  I'd.  In-t  Brewing, 
2,  i  '■'>■ 

See  under  X  X 1 1 1 .,  page  691 1. 


Synthethic    Method    of    Preparing    Ethyl   Alcohol  from 
Acetylene.      N.  faro.     ('hem.  Ind.   1895,18,226. 

See  under  XX.,  paye  070. 


PATENTS. 


Improved  Method  of  and  Apparatus  Joe  Making  Vinegar 
and  Maturing  Spirits.  R,  II.  Leaker,  Bristol.  Eng. 
Pat.  8052,  May  2,  1894. 

Thk  inventor  has  already  described  his  improved  apparatus 
in  Eng.  Pat.  15,475  of  1893  (this  Journal,  1894,  055). 
In  the  present  patent  he  describes  how  old  pattern  acetificrs 
may  be  adapted  to  the  manufacture  of  vinegar  by  his 
process.  The  old  acetifying  material  is  removed  and 
substituted  by  a  series  of  frames  of  light  timber  or  other 
suitable  material,  which  are  covered  wholly  or  partially 
with  some  absorbent  material.  The  vessel  is  also  provided 
with  an  air-tight  cover.  The  process  is  then  carried  on 
substantially  as  previously  described. — A.  L.  S. 


Improvements  in  the  Treatment  of  Rice  or  other  Raw  dram, 
or  other  Starchy  Substances,  for  the  Production  therefrom 
of  a  Material  Suitable  for  Use  in  Brewing  or  for  other 
Purposes.  E.  E.  V.  Barnes,  London.  Eng.  i'at.  9880, 
May  21,  1894. 

Rue  (100  lb.)  is  treated  with  dilute  sulphuric  acid  (15 
gallons  water  and  8 — 10  lb.  sulphuric  acid)  at  130° — 150° 
F.  for  2 — 3  hours.  The  acid  liquor  is  then  drawn  off,  and  the 
rice  washed  with  water,  or  the  acid  may  be  removed  by 
adding  the  proper  quantity  of  lime  or  strontia  and  washing 
the  insoluble  sulphate  away.  The  rice  then  may  be  used 
immediately  or  dried  and  stored  away.  It  is  not  greatly 
altered  in  appearance,  but  is  whiter,  and  if  boiled  with  water 
almost  completely  dissolves  ;  it  is  also  easily  acted  on  by 
diastase  at  the  ordinary  mashing  temperature.  When  dried 
it  is  more  easily  ground. 

Hydrochloric  acid  may  be  substituted  for  sulphuric  acid, 
when  the  proportions  will  be  15  cwt.  rice,  250  gallons  water, 
and  12|  gallons  hydrochloric  acid.  Soda  is  convenient  for 
neutralisation  in  this  case,  as  the  product,  common  salt,  is 
easily  removed  by  washing  with  water. 

The  amount  of  matter  lost  during  this  treatment  is  small, 
being  about  4—5  per  cent.,  and  consists  largely  of  impurities, 
together  with  some  albuminous   matter  and  starch. 

—A.  L.  S. 


Improvements  relating  to  the  Ageing  or  Maturing  of  Wine, 
Cognac,  and  other  Alcoholic  Beverages,  and  to  Appara- 
tus therefor.  II.  H.  Lake,  London.  From  P.  W. 
Sothmann,  frunberg,  Silesia,  Germany.  Eng.  Pat. 
11,310,  June  11,  1894. 

A  RAPIDLY  alternating  induced  electric  current,  which  is 
produced  by  an  induction  coil  and  batteries  of  the  usual  kind, 
is  passed  through  the  spirit  to  be  treated.  In  from  5  to  8 
hours  the  spirit  is  said  to  be  aged. — A.  L.  S. 


Improvements  in  Apparatus  for  Treating  Haw  Grain  for 

Hi,  u  my    Purposes.      E.    II.    Ludlow,"   Langley    Green, 
Worcestershire.     Eng.  Pat.  11,888,  June  19,  1894. 

'I'm  apparatus  consists  of  an  upright  cylindrical  vessel  with 
Conical  top  and  bottom.  In  the  upper  pari  there  in-.,  malt 
and  grain  inlets,  and  in  the  lower  part  an  outlet  valve  for  the 

mash  when  finished.  There  are  also  supplies  of  hot  and 
cold  water,  a  jacket  for  heating  or  cooling  the  vessel,  and 
rakes  of  a  special  kind.  — A.  L.  s. 


Improv  d  I'n /mint,,, us  in  /„    a,,  d  i„   Brewing  and  in  th\ 
Treatment  of  Finished  Beer      A.  F.  Spencer,  Brighton. 
I'at.  12,196,  June  28,  18!)  I. 

The  preparation  consists  of  a  solution  containing  sodium 
sulphite,  extract  of  piptocalyx  moorei,  boras  or  boracic  acid, 

i)  2 
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„,,,    phosphate,   sodium    Balphote,   and     magnesium 

Mllpl. 

li  i-  intend*  d  i"  be 
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I,' ','!  intended  to  bea  hi  p-substitute  \  a  preservative  and  a 


Improvements  in   thi  Manufacture  of  Alcohol.     B.  Zdarck, 
\  ienna,  Austria.     Eng.  Pat.  13,492  July  12,  IE 

Cblmjlosi     I  jrnin,  or  cell-juice  is  boiled  under   pressure 

with  dilute-  nitric  and  sulphuric  acids,  For  from  2 — 9  hour*. 

I  in-  acid  liquid  i-  filtered,  neutralised,  and  yeast   added  ; 

i,  rmentation  takes  place  ami  alcohol  is  formed,  which  may 
parated  bj  any  of  the  ordinary  distillation  pi 

—A.  E.  S. 


Purifying  and  Ageing  Brandies,  Cognac,   Whiskey,  and 

(lui,  (aid   id    Apparatus   therefor.     !•'.  Calmant.     Eng. 

Pat  3956,  February  -2:\.  1895. 
J x  order  to  effect  a  change  in  spirits,  similar  to  that  pro- 
duced by  natural  ageing,  the  inventor  saturates  the  spirit 
with  oxygen  or  ozone  under  a  pressures  of  15 — 20  atmo- 
spheres, and  filters  the  saturated  spirit  through  vegetable 
charcoal,  sand,  animal-black,  or  pumice  stone,  &c. — A.  L.  S. 


Improvements  in  or  relating  to  the  Manufacture  of  Stout 
(did  Porter.  A.  Fraser,  Alloa.  Eng.  Pat.  4627,  March  5, 
1895. 

Tiik  inventor  proposes  to  substitute  oat  malt  for  a  portion 
of  the  barley  malt  commonly  used  in  brewing  stout  and 
porter. — A.  L.  S. 


(/i..)— SANITAHY    CHEMISTRY. 

PATENTS. 

Improvements  in  Precipitation  Tanks  and  in  Mi  mis  for 
delivering  Water  to  Filter  Beds,  for  the  Purification 
of  Sevage  and  Impure  Waters.  F.  ]'.  Candy,  l'alham. 
Eng.  Pat  8671,  May  2,  1894. 

Tin-:  first  improvement  described  relates  to  what  are  known 
as  the  "  upward  flow"  precipitation  tanks,  and  consists 
utially  in  making  the  inlet  enter  the  tanks  at  such  an 
angle  that  an  horizontal  rotatory  movement  is  imparted  to 
the  liquid  contents  by  the  influx,  thereby  causing  a  more 
rapid  diffusion.  The  second  improvement  claimed  relates 
to  the  cleansing  of  "  aerating  filter-,''  that  i-  to  say.  tilters 
in  which  a  current  of  air  i-  passing  through  the  filtering 
medium  while  the  liquid  percolates  through.  In  these 
filters  it  is  necessary  that  the  top  layer  be  a  very  fine 
material,  in  order  to  spread  the  water  evenly  over  the  whole 
surface  of  the  filter  bed.  The  improvement  consists  in  the 
employment  of  some  water-distributing  or  -spreading  arrai  j 
ment  for  coin  eying  the  liquid  as  a  shower  to  the  filter-beds. 
A  number  of  the  usual  forms  of  distributors  or  sprinklers 
are  described  for  accomplishing  this  object.—  S.  P.  K. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(4.)—  CHEMISTRY  OF  FOODS. 

PATEN  1  S. 

Improvements  relating  to  the  Preservation  of  Alimentary 
and  other  Organic  Substances.  II.  II.  Lake,  London. 
From  F.  Delangle,  Lyons,  France.  Eng.  Fat.  G010, 
March  22,  1894. 

Ir  is  claimed  that  the  forcing  of  air  into  or  through 
alimentary  and  other  organic  substance-,  prevents  or 
retards  their  decomposition. — J.  C.  C. 


Process  j'or  Reducing  the  Proportion  of  Caseine  contained 
in  Milk.  (i.  Gaertner,  Vienna,  Austria.  F'ng.  Fat. 
8044,  April  23,  1895. 

The  purpose  is  to  produce  a  product  suitable  for  the  food 
of  infants. 

Two  methods  are  proposed  :  — 

Either  (1),  the  milk  is  freed  from  a  certain  proportion 
of  meagre  milk  containing  little  or  no  fat,  by  centrifugal 
separation,  and  the  part  thus  removed  replaced  by  another 
liquid  containing  no  caseine,  such  as  sweet  whey,  decoctions 
of  amylaceous  substances,  &C 

Or  (2),  the  milk  is  mixed  with  the  liquid  containing  no 
casein,  and  then  the  mixture  treated  in  the  separator,  so  as 
to  leave  a  milk  containing  relatively  the  best  proportions  of 
fat  and  casein.— J.  C.  C 


.In  Improved  Process  for  Purifying  Sewage  and  Waste 
Water  of  a  Putrescible  Character.  Oscar  Schmidt, 
Berlin.     Eng.  Fat.  9338,  May  11,  1894. 

Instbad  of  filtering  sewage  through  soil,  finely-divided 
humus'substances,  such  as  lignite,  turf,  peat,  &c,  in  a  state 
of  suspension,  are  continuously  added  to  the  sewage  or 
waste  water,  and  thoroughly  mixed  therewith  by  means  of 
a  mixing  trough,  after  which  a  soluble  salt  of  iron, 
aluminium,  or  magnesium  is  added  in  sufficient  quantity  to 
cause  a  rapid  precipitation  of  the  humus  substance.  For 
town  sewage,  about  1  ■  5  parts  of  peat,  &c.  and  0- 12  part  of 
iron  salt  are  required  per  1,000  parts  of  sewage,  but  these 
proportions  may  have  to  be  varied.  The  water  thus  treated 
clears  rapidly  when  allowed  to  settle,  and  it  is  said  to 
contain  about  90  per  cent,  less  of  substances  reducing 
permanganate,  and  from  80  to  90  per  cent,  less  of  nitrogen 
than  the  decanted  unclariiied  sewage. — L.  A. 


Improvements  in  Apparatus  for  Supplying  Precipitating 
and  Purifying  Materials  employed  in  the  Treatment  of 
Sewage  and  oilier  Analogous  Purposes.  J.  E.  Eeirby, 
Manchester.     Eng.  Fat.  11,188,  June  9,  1894. 

Any  of  the  well-known  soluble  precipitauts  used  may, 
according  to  the  present  invention,  be  automatically 
delivered  in  solution  of  constant  or  varying  strengths,  and 
proportionately  to  the  quantity  of  sewage  under  treatment. 
The  apparatus  consists  of  a  cylinder  containing  an  inner 
cage  or  perforated  cylinder,  which  is  made  to  revolve  by 
suitable  gearing.  Within  the  cage  the  soluble  iron  salt  or 
other  precipitant  is  placed.  It  is  gradually  dissolved  by  a 
continuous  stream  of  water,  which  enters  the  outer  cylinder 
near  the  bottom.  The  outlet  for  the  precipitating  solution 
is  also  near  the  bottom,  opposite  the  inlet,  and  consists  of 
a  swivel  pipe  movable  in  a  vertical  direction,  the  height  of 
which  determines  the  level  of  the  water  within  the  cylinder 
and  conse  juently  the  amount  of  precipitant  dissolved  in  a 
given  time.  The  dissolved  precipitant  falls  into  a  tank, 
through  which  the  sewage  passes  in  its  course  to  the  culvert. 
Within  the  tank  a  suitable  float  is  placed,  which,  by  means 
of  a  connecting  rod,  raises  or  lowers  the  swivel  outlet, 
thereby  automatically  regulating  the  quantity  of  precipitant 
according  to  the  amount  of  sewage  passing  through  the 
tank.-  S.  F.  E. 

Treatment  of  Potable  Waters  by  Alkalinisation  and 
subsequent  Neutralisation, with  a  view  to  their  Sterilisa- 
tion and  Purification.  H.  J.  X.  lierge,  Brussels.  Eng. 
Fat.  14,015,  July  20,  1894. 

The  water  is  first  sterilised  by  making  it  strongly  alkaline 
with  lime,  and  neutrality  is  then  restored  by  treating  the 
water  with  carbon  dioxide  or  any  other  suitable  reagent. 

— L.  A. 
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Improvements  m  the  Method  or  Process  of  Treating  and 
Utilising  Tom  Refuse.  C.  Jones,  Baling,  Middlesex. 
Eng.  Pat.  14,927,  August  3,  1894. 

Good  fuel,  or  selected  refuse,  is  fed  into  a  destructor  gas 
producer  until  the  interior  is  very  hot,  and  then  town 
refuse,  either  mixed  with  fuel  or  in  alternate  doses  with 
fuel,  is  fed  into  the  producer.  Steam  and  air  are  forced 
through  the  fuel  in  the  producer  in  the  usual  manner,  and 
the  gaseous  products  are  led  through  a  condenser,  scruhber, 
and  purifier  into  a  gas-holder,  to  be  used  for  gas  engines  or 
for  any  other  useful  purpose. —  L.  A. 


Improvements  in  Apparatus  for  Mixing  Precipitants  with 
Sewage  mid  the  like   Liquids.     J.    Berry,  Manchester. 

Bog.  Vat.  6632,  April  1,1 

THE    object  of   this  invention  is  to    effect  the  mixing  of  the 

precipitant  and  sewage  without  the  aid  of  mechanical 
mean-.  The  apparatus  consists  of  a  circular  tank  for 
holding  the  precipitant,  through  the  bottom  of  which  a  pipe 
enters  and  projects  some  distance  upwards,  ending  with  a 
number  of  perforations  in  it-  wall,  but  closed  at  the  top. 
Water  for  dissolving  the  precipitant  or  tie-  sewage  liquor 
enters  by  this  pipe,  and  after  percolating  through  tin 
precipitant,  passes  out  at  the  bottom  ot  tin-  tank  into  a 
Channel    surrounding   the    latter,  and    finally    running   from 

thii  to  tli  by  means  of  one  or  more  outlet-. 

— s.  i'.  i; 


An  Iniju in  id  Method  of  and  Apparatus  for  Purifying 
River  Water.  V.  Brauntbausen,  Pari  .  Bng.  Pat.  7602, 
April  16,  If 

A  i  ii. i  m:  tank  i«  divided  into  a  number  of  compartments, 
each  containing  at  the  bottom  a  layer  of  large  pebbles,  and 
abovi  these,  in  order,  layen  of  gravel,  -mall  river  pebbles, 
ind,  finely  (.'round  vegetable  carbon,  -mall 
river  pebbles,  (.navel,  and,  finally,  a  top  thick   layer  of  8n< 


Improvements  in  the  Treatment  of  Sewage,  and  in  Appa- 
ratus therefor.  S.  Pitt,  Sutton  (communicated  from  the 
Drainage  Construction  Co.,  Boston,  U.S.A.).  Eng.  Pat. 
5->')l.  March  12,  1895. 

Tub  sewage  is  first  collected  in  a  suitable  tank  and  sub- 
mitted to  a  preliminary  oxidation  bj-  blowing  in  compressed 
air,  by  which  means  also  the  bulk  of  the  gaseous  products 
are  removed.  The  sewage  is  then  driven  through  a  force 
main  to  a  strainer,  containing  broken  stone,  which  holds 
back  the  coarser  matters,  after  which  it  is  distributed  by 
suitable  channels  to  the  top  of  the  filtering  beds.  The 
filters  are  constructed  as  follows: — An  excavation  is  made 
6  ft.  deep  and  10  ft.  wide,  and  as  long  as  desirable,  and 
along  the  bottom  pipes  are  laid  and  partly  embedded,  but 
the  joints  are  left  open  to  ailow  the  effluent  readily  to  pass 
away.  The  bottom  of  the  filters  (upon  the  drain  pipes) 
are  covered  with  about  8  ins.  of  broken  stone,  which  affords 
free  drainage  for  the  effluent,  and  allows  a  distribution  of 
the  air  which  is  introduced.  Above  this  is  a  layer  of  coarse 
gravel.  Clean  sand  is  then  placed  above.  Compressed 
air  is  forced  into  the  bottom  of  these  filter-beds,  and  meets 
the  effluent  as  it  percolates  through.  A  suitable  trap  is 
provided  at  the  outlet  for  the  effluent,  to  prevent  the  air 
from  passing  out  instead  of  through  the  filter.  The  filter- 
beds  are  preferably  constructed  in  pairs  in  parallel  lines, 
divided  by  an  embankment,  so  that  the  Mow  may  be  easily 
diverted  from  one  to  another.  From  the  filter  the  effluent 
passes  to  absorbing  drain-,  or  is  conveyed  to  a  reservoir, 
from  whence  it  flows  down  the  slope  of  the  irrigation  area. 
A  modified  form  of  filter  is  also  described.  An  open  tank 
or  vessel  with  a  false  perforated  bottom,  upon  which  the 
filtering  material  rests.  A  current  of  compressed  air  is 
forced  into  the  space  between  the  bottom  and  the  per- 
forated bottom,  from  whence  it  rises  through  the  filter, 
meeting  the  effluent  as  it  pa-ses  through  the  filtering 
medium. — S.  P.  K. 


river    sand.      The    water   is    purified    by    filtering    through 

these  materials,  suitable  arrangements  being  provided  for 
distributing  the  water  to  the  different  compartments  and 
for  withdrawing  the  Altered  water.  -1..  A. 


XIX -PAPER,  PASTEBOARD,  Etc. 

A   New  Raw  Material  for  the   Manufacture  of  Paper. 

W.  IUrzberg.     Mitt,  aus   d.  kdnigl.    tech.   Versuchs.  zu 

Berlin,  13,  L1].  24—29. 
For  some  time  past  experiments  have  been  made  with 
the  object  of  utilising  the  fibre  of  the  Italian  reed 
(Arundo  donax")  for  the  manufacture  of  paper  and  other 
textiles,  and  recently  the  firm  of  Hagemann,  Dittler,  and 
Co.,  of  Ludwigshafen  a/K.,  have  patented  a  process  for 
this  purpose).  (Delapierre  prepared  samples  of  paper  from 
this  plant  in  18:50  by  macerating  for  three  weeks  in  milk 
of  lime  and  afterwards  boiling  for  12  hours  (see  Diugler's 
Polyt.  J.  1832,  p.  69  ;  also  Bull,  de  la  Societc  d'Kncourage- 
ment,  December  1831).)  Experiments  upon  the  fibres  of 
this  plant  show  that  a  comparatively  weak  solution  of  caustic 
soda  (4°  to  6°  B.)  at  ordinary  temperatures  softens  the 
tissue  sufficiently  to  allow  the  parenchyma  and  epidermis 
to  be  readdy  separated  from  the  fibres,  rendering  them 
suitable  for  textile  and  paper  manufacture.  Arundo  donax, 
the  Italian  reed,  is  related  to  the  German  reed,  Phragmites 
communis.  It  is  found  chiefly  in  warm  climates,  and  grows 
to  a  larger  size  and  thicker  than  the  Phragmites,  being 
about  4  m.  Iouji  with  a  diameter  of  about  20  to  30  mm.  at 
the  thickest  parts  of  the  stem.  It  very  much  resembles 
the  young  bamboo,  for  which  it  is  frequently  employed  as 
a  substitute.  The  surface  is  yellow,  polished,  and  hard,  and 
at  almost  regular  intervals  of  about  30  cm.,  knotty  protru- 
beranees  are  found  (similar  to  those  found  in  the  bamboo) 
which  are  somewhat  darker  than  the  rest  of  the  stem.  When 
the  cut  end  of  the  stem  is  treated  with  an  acid  alcoholic  solu- 
tion of  phloroglucol,  it  turns  to  a  carmine  red,  indicating 
the  ligneous  character  of  the  fibres.  For  the  removal  of 
the  ligneous  matter  a  cold  solution  of  caustic  soda  is 
employed.  The  stems  are  first  crushed  to  facilitate  the 
penetration  of  the  liquor,  which  consi-N  of  a  solution  of 
caustic  soda  of  4° — 6°  B.  After  4 — 6  days  the  tissue  is 
sufficiently  reduced  to  allow  the  fibres  to  be  readily 
separated  by  the  ordinary  mechanical  means.  The  fibrous 
pulp  thus  obtained  is  freed  from  the  spent  liquor  by 
washing  and  pressing,  and  then  thoroughly  reduced  to  a 
uniform  pulp  in  the  Hollander.  The  pulp  is  bleached, 
washed,  and  further  treated  in  the  usual  way.  The  fibre 
can  not  only  be  used  for  paper,  but  also  for  the  manu- 
facture of  textile  fabric-.  With  flax,  hemp,  jute,  and  in 
tact  all  dicotyledonous  bast  fibres,  it  is  not  difficult  to 
remove  the  woody  matter,  but  with  monoeotyledonous 
plants,  to  which  Arundo  belongs,  the  process  of  separating 
the  various  tissues  is  more  complicated  and  requires  different 
treatment.  The  stem  is  split  into  long  strips  by  passing 
between  heavy  rolls,  and  is  then  washed  with  caustic  potash 
solution.  To  separate  the  individual  fibres  for  spinning 
purposes,  the  material  is  beaten  upon  wooden  blocks  and 
then  treated  in  the  usual  way. 

To  produce  a  fine  Bbre  it  is  better  to  allow  the  pulp 
to  rot  alter  leaving  the  liquor,  as  is  frequently  done  with 
flax.  The  refuse  or  waste  from  the  manufacture  of 
S|>iniiiiiLr  fibres  may  be  employed  in  the  production  of 
paper.      The    prepared    fibre    is    in    the    form    of    bundles   of 

a  dull    greenish  yellow  colour,  having    a  length  of   about 

.  in.,    and    -till    containing  a    considerable  quantity   of 

ligneous    matter.      At     the      Paper  testing     Institute     a. 

number  ol    samples  of  paper  made  from   Arundo  donan 

have    been   examined     and     tested.      Table-    are   given    witn 
the    breaking     length     in     metres     and     the     expansion     or 

tching    power-    m    percentage    of    their  length,  of  six 
different  sample-  of  paper,  sized  and  unsized.     The  results, 

with  drawings    illustrative  of  microscopical  examinaf s, 

an-  given  in  the  paper.—  S.  1'.  E. 
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PATENT8. 
/„,.„..  relating  to  Centrifugal  Disintegrating 

and  Muing  MM*  ot  Apparatus  Suitable/or  I  it  m  the 

1/   nu/a,  tu Treatmt  m  of  Papt  r  Pulp.     I '.  Zm  mer- 

,„;,„,,  ;,,„i    (,,  Hagemann,  Ludwigshafen  a/B.,  Germany. 
...  10,826,  May  28,  1894. 
fHig  Bppai  ites  toa  wet  centrifugal  mill  with  circula- 

tion vessel  For  disintegrating  cellulose  fibre  and  mixing 
paper  pulp  V*  a  substitute  For  knife-rollers  and  bed-plates 
there  is  a  wel  working  centrifugal  disc  disintegrator,  through 
which  tii,  pulp  passes  until  it  is  sufficiently  reduced.  The 
apparatus  is  said  to  separate  the  fibres  without  cutting  or 
crushing  them,  and  is  also  suitable  for  mixing  different 
pulps,  :i-  well  as  size,  colours,  &c—  S.  P.  E. 


Improvements  in  tht    Manufacture  of  Albumenised  Paper. 

K.    Munch,    Niederlahnsteiu  a/K.,  Germany.    Kng    Pat. 

12,978,  July  4,  1894. 
Ai.iu.mimskii  paper  is  manufactured  in  a  continuous 
manner,  and  at  tbe  same  time  the  several  difficulties  that 
are  experienced  in  manufacturing  it  by  hand  are  overcome, 
such,  e.g.,  as  unevenness  in  the  layer  of  albumin,  and  in  the 
limited  size  of  the  sheet  produced.  The  process  consist- 
in  passing  the  sheet  of  paper  to  be  albuminised  between 
several  set-  of  rollers,  whereby  a  layer  of  albumin  is  applied, 
the  thickness  of  which  depends  upon  the  number  of  sets 
employed.  Each  set  of  rollers  consist*  of  three,  arranged 
one  above  the  other,  the  lower  one  of  which  dips  into  a 
trough  containing  a  solution  of  albumin  and  carries  it  to 
the  middle  or  distributing  roller.  The  rollers  are  supported 
upon  suitable  standards,  which  also  carry  brackets  for  the 
roll  of  paper  to  be  treated,  and  guiding  and  tension  rollers 
of  the  usual  type. — S.  P.  E. 


Improvements  in  the  Manufacture  of  Waterproof  Paper 
and  Papei  Board.  \V.  Teggin,  Salford.  Kng.  Pat. 
7698,  April  17,  1895. 

\.  .  OBDTHG.  to  this  specification  one  surface  of  plain  paper 
it  coateil  with  a  waterproof  material,  which,  after  drying 
will  soften,  and  become  adhesive  when  heated  ;  such  a 
material  is  pitch  from  cotton-seed  oil.  The  material  is 
applied  by  means  of  an  ordinary  spreading  machine  as 
used  for  manufacturing  surface-coated  papers,  and  allowed 
to  dry.  In  contact  with  the  surface  thus  coated,  a  plain 
sheet  of  paper  is  applied  and  the  two  passed  between 
pressure  rol!6,  one  or  both  of  which  an-  heated  in  the 
ordinary  manner.  Any  number  of  sheets  may  be  thus 
-uperposed  and  passed  between  the  rollers,  thereby  pro- 
ducing a  paper  or  board  of  any  desired  thickness.  For 
producing  boards,  the  dry-coated  sheets  may  be  united  by 
placing  them  between  heated  press  plates.  To  produce  a 
sheet  of  greater  strength,  a  layer  of  woven  fabric  may  be 
applied  to  the  surface  or  between  the  layers. — S.  P.  E. 


An  Improved  Machine.or  Apparatus  for  Washing  Rays 

and  other  Fibrous  Materials  for  Use    in  Paper-making. 

J.  Joiner,  Bitton,    Gloucester.     Eng.  Pat.  13,620,   July 

14,  1895. 

Bt    means  of   this    apparatus   the  rags,    when    sufficiently 

•washed,  are  automatically  removed  from  the  dirty  water,  and 

the  saud  and  grit  fall  by  gravity  through  a  perforated  false 

bottom,  from  whence  they  can  be  readily  removed.     The 

apparatus  may  be  connected  to  and  worked  in  conjunction 

with  an  ordinary  washing  Hollander. — S.  P.  E. 


Improvements    in  or  connected  with  the  Boiling  of  Esparto 
or  Like  Fibrous  Material  in  the  Manufacture  of  Paper. 
J.   P.    Cornett,    Claxheugh.     Eng.    Pat.    6999,    April  5, 
1895. 
By  this  process  a  number  of  boilers  or  digesters  is  arranged 
in  a  series  or  battery,  and  so  connected  with  each  other  that 
with  the  aid  of  pumps  all  cooling  waters  can  be  successively 
and  immediately  conveyed  to  the  succeeding  boiler  in  the 
series,  to  be  used  as  a  "  hot-washing,"  and  so  on  through  the 
series  of  boilers  in  a  continuous   manner.     Each  boiler  is 
filled  successively  with  the  same  quantity   of  esparto,  and 
requires  the  same  boiling  and  subsequent  hot-washing  and 
cooling  consecutively,  until  emptied  and  again  filled.     At 
the  same   time  the  cooling  and  washing  waters  are  being 
passed  forward  in  the  process  to  meet  the  newly-boiled  un- 
washed fibres,  the  blow-off  steam  from  the  boilers  working 
under  high   pressure  is   conveyed  direct  into   the  boilers  in 
which  hot-washing  is  in  progress  and  into  the  boiler  which 
is  being  charged  with  esparto.     This  is  effected  by  having 
the  blow-off  pipe  of   every  boiler  connected  to  a  common 
exhaust  main,    which  is  also  in  communication  with  each 
boiler   by    another   pipe  entering  beiow  the    high-pressure 
inlet-valve.     By  this  means  any  one  or  more  boilers  working 
under  high  pressure  can  discharge  its  blow-off  steam  to  any 
one  or   more   boilers  in  which  hot-washing  is  taking  place. 
For  description  of  the  process  as  applied  to  a  series  of  seven 
boilers  suitable  for  treating  200  tons  of  esparto  weekly,  the 
patent  itself  may  be  consulted. — S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Synthetic    Method     of    preparing     Ethyl    Alcohol   from 
Acetylene.     N.  Caro.     Chem.  Ind.  1895,  18,  226—227. 

Apart  from  its  employment  for  heating  and  lighting, 
acetylene  has  probably  a  future  before  it  in  the  synthetic 
formation  of  organic  bodies,  for  which  its  constitution 
renders  it  specially  adaptable. 

Fr.  Kriiger  has  made  repeated  but  unsuccessful  attempts 
to  prepare  alcohol  from  acetylene,  some  of  them  by  direct 
hydration,  but  the  author,  following  up  the  same  subject, 
has  arrived  at  a  process  which,  though  as  yet  merely  of 
theoretical  interest,  may,  it  is  thought,  indicate  the  way 
to  its  technical  utilisation. 

Acetylene  is  passed  through  a  series  of  Woulffe's  bottles 
containing  concentrated  hydrogen  iodide,  by  which  means 
and  subsequent  distillation,  the  compound  CH3.CHIS  is 
obtained.  This,  on  heating  with  EHO,  parti}-  retrogrades 
into  acetylene,  but  about  45  per  cent,  is  converted  into 
ethyl  alcohol  and  potassium  acetate,  acetaldehyde  being 
apparently  formed  as  an  intermediate  product.  By  using 
moistened  silver  oxide  instead  of  KHO  only  a  small  pro- 
portion of  acetylene  is  re-produced  ;  nearly  90  per  cent,  of 
alcohol  and  potassium  acetate  being  formed  after  boiling 
with  KHO.  Heating  the  di-iodide  with  water  up  to 
140 — 150°  C.  in  a  tube  also  brings  about  the  formation  of 
acetaldehyde  along  with  hydrogen  iodide,  ethyl  iodide,  and 
some  unaltered  di-iodide,  but  it  is  probable  that  by  working 
on  a  large  scale  and  removing  the  hydrogen  iodide,  the 
yield  of  aldehyde  can  be  increased  considerably  beyond 
the  40  per  cent,  obtained  by  the  foregoing  method;  in  fact, 
70  per  cent,  has  been  obtained  on  a  small  scale  by 
removing  the  HI  by  means  of  zinc  cxide  and  zinc  dust, 
but  this  is  not  recommended  for  technical  working,  since 
the  expensive  reagent  (HI)  is  not  recoverable. 

Mention  is  made  of  the  experiments  of  Frank  and  Weyl 
on  mice  and  rabbits  proving  that  an  atmosphere  containing 
4  per  cent,  of  acetylene  is  not  poisonous  to  these  animals, 
even  after  more  than  half  an  hour  of  immersion. — C.  S. 


Cinchonine    and   Cinchotenine     Z.   H.  Skraup.     Monatsh. 
Chem.  1895,  16,  159—179. 

Cinchotenine  is  obtained  by  the  oxidation  of  cinchonine 
with  potassium  permanganate  with  the  formation  of  formic 
acid,  as  has  been  previously  shown  by  the  author  (Annalen, 
197,  181  and  376).  The  following  equation  represents  the 
change :—  CHj.X.,0  +  03  =  C^H^NA  +  H.COOH. 
The  reaction  is  general  for  the  cinchona  alkaloids,  and  has 
been  investigated  in  the  caaes  of  ciuchonidine,  quinine,  and 
quinidine. 
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Benzoyl-cinchonine  and  some  of  its  salts  are  described, 
also  benzoyl-cinchotenine  which  is  obtained  by  oxidising  it. 
The  method  of  preparation  and  properties  of  benzoyl-ciu- 
chotenine  ethyl  ester,  and  of  acetyl-einchoteniue  ethyl  ester 
are  given  in  detail.  From  the  properties  of  these  deriva- 
tives it  is  concluded  that  cinohotenine  is  a  mono-carboxylic 
acid  derived  by  the  oxidation  of  a  vinyl  group  present  in 
cinchonine,  the  relation  between  tin- two  bodies  being  shown 
by  the  formulae: —  (  l7lllsN.((  ,H:t)(()H)  (cinchonine), 
Oi7H18N2(COOH)(OH )  (cdnehotenioe).  The  vinyl  group  is 
split  at  the  double  linkage  ou  oxidation,  a  carboxyl  group 
being  formed  and  formic  acid  liberated.  Cinchonine 
readily  adds  a  molecule  of  halogen  acid,  whilst  cincho- 
tenine  appears  to  be  a  saturated  compound.  The  paper 
concludes  with  a  discussion  of  the  relation  of  cincholoi- 
ponic  acid  and  mero-quinine  to  the  above  compounds. 
Konigs  has  found  that  cincholoipone  by  oxidation  yields 
the  last-named  acid,  whilst  cincholoipone  itself  is  formed  by' 
the  oxidation  of  cinchotine,  which  occurs  in  considerable 
quantities  in  commercial  cinchonine.  Cincholoiponic  acid 
is  also  formed  by  the  oxidation  of  pure  cinchonine. 

— C.  A.  K. 


Apoquinine  and  its  Ethers.     E.  Lippruann  and  E.  Fleissner. 
Afonatsh.  (hem.  1895,16,34—44. 

Apoquimxe  was  first  prepared  by  Hesse  (Annalen,  1880, 
205),  by  the  action  of  hydrochloric  acid  of  sp.  gr.  1  ■  12.5 
on  quinine  at  140J — 150°  C.  Methyl  chloride  is  evolved 
according  to  the  equation  :  — 

CaoHjaNaQj  +  HC1  =  CV.H^X.O.  +  CH3C1. 

Hence  apoquinine  should  appear  as  the"  hydroxy  1  base  of 
quinine,  and  its  alkyl  ethers  should  be  quinine  aud  its 
homologues.  It  is  from  this  standpoint  that  the  authors 
have  Etudied  the  subject.  They  find  that  apoquinine  is  not 
the  true  hydroxyl  base  of  quinine,  but  an  isomeride,  and 
that  the  action  of  hydrochloric  acid  is  first  to  convert  the 
quinine  into  an  isomeride  and  then  detach  a  methyl  group, 
a  reaction  similar  to  that  observed  by  Hesse  in  the  case  of 
cinchonine  and  other  cinchona  alkaloids.  When  quinine  is 
heated  with  hydrochloric  acid  according  to  Hesse's  method 
the  reaction  is  only  complete  after  prolonged  heating  (15 
to  30  hours). 

The  product  formed  is  completely  soluble  in  alkali, 
but  it  is  not  a  pure  sub-tance,  containing  only  72*5  per 
cent,  of  apoquinine  and  27 •  5  per  cent,  of  its  hydro- 
chloride ;  the  hydrochloride  could  not  be  separated  from 
the  free  base.  This  hydrochloride  is  readily  obtained  by 
heating  quinine  saturated  with  hydrochloric  acid  at  0  C,  to 
150'  0.  under  pressure,  for  five  hour>  ;  in  its  properties  it 
closely  resembles  apoquinine.  The  authors  regard  Hesse's 
apoquinine  as  containing  isomerides  of  quinine  in  addition 
to  apoquinine  and  it-  hydrochloride.  Apoquinine  is  obtained 
pure  by  beating  quinine  with  bydriodic  acid  of  sp.  gr. 
1*23 — 1  •  3.5  in  scaled  tube-  for  2  1  hours;  the  hydi  iodide 
of  the  bate  is  formed,  from  which  the  free  base  can  be 
anted,  and  is   obtained  pure  by  recrystallisation  from 

ether.      It    retains     tlii-,    and    other    solvents    (wood    spirit, 

chloroform,  benzene)  with  great  tenacity.  Apoquinine 
cryi  in    the    regulai     system,    gives    none   of  the 

characteristic  quinine  reactions,  melts  at  210° C.  with  partial 
decomposition,  after  softening  at  1  <;o'J  ( '.  Analysis  points 
to  the  formula   <  YJI^NVO.  ;   of  its    -alts    the    acid    oxalate, 

hjdriodide  and  platinum  double  chloride  arechanu 

'Ih'    acid   oxalate    i-   almost    insoluble    in  cold  water,  but 

in  a  lai  water ;  it  serve*  for  the 

rtion  of  the  ba 

The  ethyl  ether  of  apoquinine-  is  obtained  by  the  action 

of  etbyl  chloride  on  the  base  in  presence  of  -odium  ctbylate. 

ft  fora  talline  ponder,  melting  at  182'  C,   and  is 

DOt  identical  with  the  ethyl  CUpreUU  obtained  bv  (irimaux 
(thii  Journal,  1801,  B50).  Its  acid  sulphate  is  soluble  with 
difficult}   as  is  a  ouble  chloride.— C.  A.  K. 


PATENTS. 

Production   of  Purified   sterilised    Liquid    Haemoglobin, 
Adolf  HommeL  Zurich,  Switzerland.      Bng.  Pat,  12,504, 

dune  27,  1894. 

iii;iMiiuiNATEi)  blood  is  freed  from  gas  at  the  ordinary  tem- 
perature under  reduced  pressure,  20  per  cent,  of  previously- 
boiled  water  containing  alcohol  or  other  volatile  antiseptic, 
is  added,  and  the  mixture  evaporated  in  vacuo  at  8d° — 
40°  C.  If  the  haemoglobin  is  not  completely  dissolved  out 
after  20  per  cent,  of  water  has  been  removed,  more  water  is 
added,  and  the  evaporation  repeated.  Under  these  condi- 
tions the  blood  does  not  decompose,  and  a  clear  deep-red 
liquid  is  obtained  which  is  perfectly  free  from  the  micro- 
organisms circulating  in  the  blood. — J.  W. 


Production  of  Aromatic  Iodo-Compounds.  H.  E.  Newton, 
London.  From  "  The  l'arbenfabriken  vormals  F.  Uayer 
and  Co.,"  Elberfeld,  Germany.  Eug.  Tat.  12,987,  July  4, 
1894. 

When  iodine,  iodine  chloride,  alkali  iodide  and  chlorine,  or 
other  iodising  agent  acts  on  hydroxytripheuylmethane  and 
its  analogues  in  alkaline  solution,  hydrogen  atoms  in  the 
aromatic  nuclei  are  replaced  by  iodine,  f  n  this  way  tri-iodo- 
auriue,  tri-iodorosolic  acid,  and  tetra-iodophenolphthalein 
have  been  obtained.  These  substances  are  strongly  acid, 
and  form  well-defined  salts. 

Iodine  can  be  made  to  act  as  a  substituting:  agent  in  the 
case  of  secondary  aromatic  amines,  such  as  diphenylamine, 
when  a  substance  like  mercuric  oxide  is  present,  which 
removes  the  bydriodic  acid  formed  in  the  reaction.  Thus, 
di-iodo-diphenylamine,  di-iodo-carbazol,  their  acetyl  and 
benzoyl  derivatives  have  been  prepared,  and  it  is  proposed 
to  use  them  for  pharmaceutical  purposes. — J.  W. 


XXL-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Action  of  Light  on  Lead  Bromide.     R.  S.  Norris.      Amer. 
Chem.  J.  1895,  17,  189—191. 

The  fact  that  light  darkens  lead  bromide  has  been  men- 
tioned by  Wells  (American  J.  Sci.  45,  134).  The  action 
is  much  slower  than  in  the  case  of  silver  salts,  and  as  it 
takes  place  merely  at  the  surface,  it  is  difficult  to  obtain  a 
product  the  whole  of  which  is  darkened.  To  overcome  this 
difficulty,  the  author  exposed  thin  layers  of  lead  bromide 
between  two  pieces  of  plate-glass.  After  several  days' 
exposure  to  light,  the  product  was  black,  and  on  dissolving 
this  in  water,  with  the  addition  of  a  drop  or  two  of  nitric 
acid,  metallic  lead  equal  to  about  1  per  cent,  of  the  original 
substance  remained  undissolved.  Analysis  showed  that 
2 — 4  per  cent,  of  the  bromine  had  been  lost.  In  another 
similar  experiment,  the  bromide  was  exposed  to  bright  sun- 
light for  two  weeks.  The  product  in  this  case  was  lighter 
in  colour,  and  entirely  soluble  in  acidulated  water,  the  pro- 
bable explanation  of  which  is,  that  the  lead  at  first  reduced 
became  oxidised  on  further  exposure. 

When  lead  bromide  is  exposed  under  water,  the  action 
of  light  is  very  slow.  The  fused  bromide  is  darkened 
rapidly  by  light.  Exposed  in  tubes  containing  either  dry 
oxygen  or  hydrogen,  the  decomposition  appears  to  take 
place  with  equal  rapidity  in  both  Gases. — A.  K.  M. 


PATJCNTS. 

Improved  Meant  for  and  Method  of  Separating  Photo- 
graphic Gelatin  Films  from  their  Supports  <>r  Bases, 
ana  Enlarging  the  sum,-.  \.  .].  ]•;.  Hill,  Kingston-on- 
Thames,  and  A.  A.  Barrart,  Esber.  Eng.  Pat.  15,217, 
August  9,  1894. 

Fob  this  purpose  citric  or  a  similar  vegetable  acid,  and  an 
alkaline  tluoride  in  .solution  in  water, are  employed  in  form- 
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ing  the  bath  in  which  the  plate  is  immersed,  the  film  in  due 
time  leavii  ipporl  and  expanding,  after  which  it   is 

washed  and,  ifneci  -  ;o\  intensified,  Sec.    -J.  C.  ('. 


Tmprovementt  in  the  Manufactun    of  Photographic  Plates. 
\V.    H    (      Clasen,   St.  Petersburg,  Russia.     Eng.    Pat. 
:.  April  19,  1895 

In  this  process  a  layer  of  resinous  soap  is  applied  to  the 
plate,  before  the  coating  with  chrome  gelatin,  which  latter 
should  contain  chromate  of  ammonia  to  which  salammoniac 
has  been  added.  The  object  is  to  produce  a  film  having 
a  durable  and  fine  grain,  and  it  is  Btated  that  with  a  film 
made  in  the  manner  described  it  i<  possible  to  take  10 
times  the  number  of  pulls  as  is  now  done  without  the  grain 
losing  its  clearness. — I.  C.  C. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

The    Annual     Report    (Nineteenth)    of    Her    Majesty's 
Inspectors  of  Explosives  for  1894. 

From  the  report  just  published  it  is  seen  that  during  the  3-ear 
1894  there  have  been  only  two  deaths  from  accident  during 
manufacture  in  explosives  factories  under  the  supervision 
of  the  inspectors,  the  average  for  the  last  10  years  being 
4-G.  Seven  new  factories  have  been  licensed  and  three 
have  become  extinct.  The  following  have  been  added  to 
the  list  of  authorised  explosives,  blasting  amberite,  cordite, 
collodion  cotton,  westphalite,  and  Von  F5rster*s  powder. 
The  amount  of  foreign  nitroglycerin  blasting  compounds 
imported  during  the  year  was  539,802  lb.,  which  is  a  large 
decrease  on  the  average  of  previous  years.  On  the  other 
hand,  there  is  a  large  increase  in  the  number  of  detonators 
imported,  showing  that  in  spite  of  the  six  factories  at  which 
detonators  can  be  made  in  this  country,  a  great  percentage 
of  this  trade  remains  in  foreign  hands.  Dr.  Dupre,  in  his 
report  to  the  inspectors,  states  that  there  has  been  an 
increase  of  work  in  his  department  during  the  year,  partly 
due  to  a  revival  of  activity  among  inventors  of  explosives, 
no  less  than  nine  new  explosives  and  modifications  of  six 
explosives  already  licensed,  having  been  submitted.  Re- 
ference is  made  to  the  Order  in  Council  prohibiting  the 
use  of  sulphur  and  potassium  chlorate  in  the  same  firework 
mixture.  Such  mixtures  have  in  the  past  given  rise  to 
numerous  accidents,  oven  mere  contact  between  the  chlorate 
and  sulphur  having  in  one  case  led  to  an  accident.  A 
chlorate  explosive,  Schnebelite,  after  satisfactorily  passing 
the  preliminary  examination  failed,  "  like  almost  every 
chlorate  mixture  hitherto  submitted,"  when  put  under  a  more 
prolonged  and  searching  examination.  Another  chlorate 
mixture,  Britainite,  is  still  under  examination.  Reference  is 
made  to  the  serious  explosion  of  nitroglycerin  at  Waltham 
Abbey  on  May  8th,  and  it  is  pointed  out  by  Dr.  Dupre  and 
also  in  the  body  of  the  inspector's  report,  that  this  un- 
fortunate occurrence  can  in  no  way  be  called  a  cordite 
explosion,  and,  indeed,  furnishes  valuable  evidence  of  the 
relative  safety  of  cordite,  inasmuch  as  in  buildings  contain- 
ing cordite,  which  were  greatly  shattered  by  the  force  of  the 
explosion,  not  a  particle  of  cordite  caught  fire  or  exploded. 
At  the  same  time,  in  regard  to  this  explosion  and  the  one 
of  gunpowder  at  Waltham  Abbey  on  December  13th,  1893, 
ths  special  committee,  of  which  Col.  Majendie  was  a  member, 
states  that  the  explosion  brought  "  to  light  very  grave 
defects  in  the  system  of  discipline  and  precautions  prevail- 
ing at  Waltham  Abbey,  and  the  urgent  necessity  for  a 
comprehensive  revision  of  the  regulations  and  for  the 
adoption  of  disciplinary  measures  for  their  more  rigorous 
enforcement.''  A  brief  account  is  given  of  the  more 
interesting  foreign  explosions,  from  which  it  is  evident  this 
country  enjovs  a  happy  immunity  from  accideuts  during 
manufacture  of  explosives  compared  with  America.  Within 
five  years,  dynamite  factories  owned  by  one  company  have 
been  blown  up  five  times,  and  nine  persons   killed,  and  at 


another   factory   the    "receiving    mill"    and   two    men    were 

blown    to  atom-,  this   being  the  filth   explosion  within   t! 

yens.  An  interesting  account  is  given  of  the-  accident  on 
March  2l-t,  1894,  whereby  15  lives  wen-  1.,-t  during  opera- 
tions to  get  rid  of  the  wreckage  ami  unexploded  dynamite, 
and  exuded  nitroglycerin   from  the  "  Cftbo  Machichaco  " 

which  blew  up  at  Santander  in  .November  of  the  previous 
year.     15y  means  of  a  pump  1,150  kilo-,  of  fluid  nitroglycerin 

were  exttacted,  but  then  it  congealed,  and  the  pumps 'could 
not  be  used.  The  divers  brought  up  clusters  of  crystals 
of  frozen  nitroglycerin,  and  it  was  while  one  diver  was  down 
that  the  explosion  took  place.  Apparently  all  the  nitro- 
glycerin was  destroyed  by  this  explosion,  but  the  affair 
shows  the  great  difficulty  and  danger  of  dealing  with  nitro- 
glycerin explosives  which  have  been  cast  into  the  sen, 
either  by  the  vessel  having  been  wrecked  through  stress  of 
weather  or  by  explosion  on  board  as  in  this  case.  An 
account  is  given  of  the  principal  outrages  both  at  home  and 
abroad,  which  unfortunately  have  been  numerous,  and  grave 
in  character.  From  experiments  which  have  been  made, 
it  has  been  decided  to  raise  the  dividing  line  between  a  cap 
and  a  detonator,  the  distinction,  being  defined  as  follows  : 
"  A  percussion  cap  to  be  one  containing  a  charge  not 
exceeding  0*5  grain  of  composition,  or  06  grain  of 
composition  where  the  quantity  of  fulminate  does  not  exceed 
one  fourth  of  such  composition  ;  in  any  other  case  the  cap 
will  rank  as  a  detODator."  Hut  it  is  pointed  out  that 
"  where  the  caps  are  raised  to  a  high  temperature  by  the 
aid  of  artificial  heat,  or  even  still  more  decidedly  when  loose 
composition  becomes  intermixed  therewith,"  the  liability 
to  explode  en  masse.  "  undoubtedly  presents  itself  in  a  very 
appreciable  and  even  a  formidable  degree." — W.  M. 


PATENTS. 


Improvements  in  Waterproofing  Cartridges.     F.  W.  Oliver, 
Limehouse,  London.     Eng.  Pat.  11,666,  June  16,  1894. 

Tins  invention  consists  in  the  employment  of  "  liquid 
celluloid  "  as  a  waterproof  coating  and  cementing  material 
in  the  manufacture  of  cartridge  cases. — W.  M. 


Improvements  Relating  to  the  Manufacture  of  Explosives. 
H.  H.  Lake.  Communicated  from  abroad  by  Dynamit- 
Actien  Gesellschaft  vormals  A.  Nobel  and  Co.,  Hamburg, 
Germany.  Eng.  Pat.  13,506,  July  12,  1894. 
The  object  of  this  invention  is  "  to  obviate,  as  far  as 
possible,  the  daDgerous  secondary  phenomena  which  still 
occur  more  or  less  frequently  with  ignitions  of  explosives, 
for  instance,  the  formation  of  pointed  flames."  This  is 
attained  by  using  as  carrier's  of  carbon,  particularly 
oxalates,  tartrates,  acetates,  and  hydrochlorates  of  the. 
amido  compounds  of  benzol,  toluol,  xylol,  and  naphthalene, 
or  their  substitution  products,  which  contain  carbonic  acid 
and  hydrochloric  acid  at  the  same  time,  or  only  one  of 
these  acids  partially  or  entirely  formed.  These  two  acids 
"  counteract  the  before-mentioned  injurious  secondary 
phenomena." — W.  M. 


Improvements  in  Ammunition,  and  in  Gun  Barrels  for  Use 
therewith.  O.  Rozvoda,  Prague-Smichov,  Bohemia. 
Eng.  Pat.  7231,  April  9,  1895. 

Thk  object  of  this  invention  is  to  enable  high  explosives 
to  be  used  as  ammunition  without  danger  to  the  gun.  The 
inventor  claims  that  this  is  attained  by  imparting  an  initial 
velocity  to  the  projectile  previous  to  the  occurrence  of  the 
explosion,  such  initial  velocity  being  generated  by  the  aid 
of  "  compressed  air,  gases,  steam,  spring,  or  springs." 
The  specification  is  accompanied  by  explanatory  figures. 

— W.  M. 
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XXIII— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 


lvtically  in  the  presence  of  hydrogen  disodium  phosphate 
and  excess  of  ammonia,  or  it  may  be  determined  eolu metri- 
cally by  means  of  standard  potassium  cyanide  with  an 
indicator  of  silver  nitrate,  followed  In  potassium  iodide. 

—A.  K.  M. 


Suitable  Apparatus  for  Absorption  of  Carbon  Dioxide 
in  Organii-  Analysis.  .1.  Bredt  and  \V.  I'osth.  'Liebig'a 
Annaleii,  1895,  285,  385—386. 

The  authors  state  that  the  "potash  bulbs  "  in  common  use 
may  be  advantageously  replaced  by  U-tubes  containing 
fresh  soda-lime.     In  order  to  indicate  the  rate  at  which  the 


combustion  is  going  forward,  the  little  tube  connecting  the 
combustion  tube  with  the  calcium  chloride  tube  contains  a 
drop  of  water.  The  same  soda-lime  should  not  be  used  for 
more  than  two  combustions  at  most. — T.  E. 


I  NOR  GANIC  CHEMIS  TR  Y.— QUALITATI VE. 

New  Method  for  the  Separation  of  Copper  and  Cadmium 
in  Qualitative  Analysis.  A.  S.  Cushman.  Amer.  Chem. 
J.  1895,17,  379-383. 

The  author  discusses  the  difficulties  sometimes  encountered 
in  separating  cadmium  and  copper,  and  describes  a  new 
method  which  he  has  devised  for  testing  for  cadmium  in  the 
presence  of  copper.  The  reaction  depends  upon  the 
solubility  of  cadmium  sulphide  in  acidified  concentrated 
solutions  of  the  alkaline  chlorides,  whilst  copper  sulphide 
is  quite  insoluble.  The  test  may  be  carried  out  as  follows  : 
— About  2  c.c.  of  the  solution  containing  the  two  metals  is 
acidified  with  hydrochloric  acid  and  about  20  c.c.  of  a 
saturated  salt  solution  added  ;  the  solution  is  warmed,  and 
hydrogen  sulphide  is  passed  through  in  excess.  The  copper 
sulphide  is  separated  by  filtration,  and  the  filtrate  collected 
in  a  dry  test-tube.  On  cautiously  adding  water  or  dilute 
ammonia  to  the  clear  filtrate,  a  yellow  line  is  formed  at  the 
junction  of  the  two  liquids,  and  is  due  to  the  separation  of 
cadmium  sulphide.  The  reaction  is  described  as  very 
sensitive. — A.  K.  M. 


INORGANIC    CHEMIS  TR  Y.— 
QUANTITATIVE. 

Separation    of  Nickel    and    Iron.      E.     D.    Campbell    and 
W.  H.  Andrews.     American  Chem.  J.  1895,  17,  164—167. 

To  a  nitric  acid  solution  of  the  metals  containing  20 — 25  c.c. 
excess  of  the  acid,  is  added  a  warm  aqueous  solution  of 
sodium  pyrophosphate,  13  grins,  of  the  latter  being  required 
for  1  grm.  of  metal  present.  The  white  precipitate  of  ferric 
pyrophosphate  is  redissolved  by  the  cautious  addition  of 
a  moderately  concentrated  solution  of  sodium  carbonate,  an 
excess  of  die  latter  being  carefully  avoided.  The  dull 
Olive-green  solution  is  filtered  through  asbestos  into  a  half- 
litre  fla-k,  and  the  nickel  i^  precipitated  as  brick-red  nickel 
xantbate  by  the  addition  of  a  freshly-prepared  solution  of 
potassium  xanthate.  The  fla-k  is  then  stoppered,  shaken 
frequent  intervals  for  i'i  minutes,  filtered  through 
asbe-t'j-,  and  ihe  precipitate  immediately  washed  with  a 
1    i  solution  of  potassium   canthate.     The  uic 

xasthat  olved   oil  the  filter  with  a  little   freeldy- 

dilnted    fuming   nitric   acid    <  1  : 1),   sulphuric   acid    (2    ■ 
slighth  dilated)  is  added,  and  the  lol  Itioo    boiled    until   tin- 
former  expelled.     The  resulting  nickel  sulphati 

d  in  a  little  water,  and  ammonia  added  to  precipitate 

any  iron  present  ;  the  latter  i-   filtered  off,  redissolved,  and 

recinitated,  the  second  filtrate  being  added  to  the  Brat 

Tw    nickel  in  the  latter  may  either  be  deposited  electro- 


Copper  Assay   at   Lake  Superior.     Q-.   L.   Heath.     Eng. 
and  Min.  J.  59,  1895,  869,  870. 

I\  referring  to  the  recent  description  by  E.  D.  Peters,  jnn., 

of  tin-  iodide  method  (this  Journal,  1895,  204),  the  author 
states  that  whilst  it  may  be  advantageously  employed  for 
the  analysis  of  sulphide  and  other  complex  ores,  it  possesses 
no  advantage  over  other  methods  for  the  assay  of  native 
copper.  Bach  district  finds  out  and  utilises  the  method  of 
analysis  best  suited  for  its  ores  and  products.  He  describes- 
the  methods  which  give  the  best  results  with  different 
classes  of  material.  The  blue  colorimetric  test  is  recom- 
mended for  rapid  working  results  with  poor  slags  containing 
not  more  than  1  •  £5  per  cent,  of  copper.  He  refers  to  the 
green  tint  which  sometimes  appears,  and  attributes  it  to  the 
presence  of  a  trace  of  organic  matter  from  the  reagents, 
preventing  the  complete  precipitation  of  the  iron. 

The  electrolytic  assay  is  said  to  be  the  best  for  native 
copper,  refined  metal,  and  various  concentrated  mill 
products.  In  valuing  large  lots  of  materials,  the  fire  assay 
is  recommended  on  account  of  the  necessarily  small 
quantity  only  which  can  be  taken  for  analysis  by  wet 
methods.  Recent  improvements  in  the  Lake  Superior  fire 
assay  are  then  described,  and  this  method,  with  care  and 
judgment  and  with  due  attention  to  all  the  necessary 
corrections,  becomes  "  as  accurate  a  test  as  other  well-known 
methods."— A.  W. 


Eng. 


and   Min. 


Determination  of  Tungsten.     F.  Cremer. 
J.  59,  1895,345. 

If  a  small  quantity  of  ore,  after  gently  heating  for  some 
time  with  aqua  regia,  and  washing  well  with  water,  gives 
an  insoluble  residue  which  appears  yellow,  the  mineral  may- 
be profitably  treated  for  tungsten. 

The  analysis  is  conducted  as  follows :  Half  a  gram  of 
the  finely-powdered  ore  is  gently  heated  with  about  6 
grms.  of  potassium  pyrosulphate  (Jv.:S.,(.)-)  in  a  porcelain 
crucible.  The  temperature  is  gradually  increased  until  the 
"highest  attainable  is  reached,  and  it  is  maintained  at  this  for 
half  an  hour.  A  platinum  rod  is  introduced  into  the  fused 
mass,  so  that  when  cool  the  cold  cake  can  be  lifted  from 
the  crucible  and  introduced  into  abeaker  containing  loOc.c. 
of  boiling  dilute  hydrocloric  acid  (2*5  parts  of  water  and 
J  part  of  acid).  The  crucible  is  also  inserted  for  a  short 
while.  After  frequent  stirring  and  continued  boiling,  the 
fused  mass  is  dissolved,  with  the  exception  of  the  VVOj 
which  remains  in  suspension.  The  whole  is  then  consider- 
ably diluted  with  boiling  water,  and  kept  boiling.  A  few 
c.c.  of  a  concentrated  solution  of  cinchonine  in  hydrochloric 
acid  are  added,  and  after  boiling  for  a  few  minutes  longer, 
the  yellow  precipitate  is  allowed  partly  to  settle,  when  it  is 
filtered  and  washed  with  water  containing  a  little  cinchonine. 
The  filter-paper  and  precipitate  are  dried  in  a  platinum 
Crucible,  carefully  burnt,  strongly  ignited,  and  weighed  as 
W03  containing  silica.  The  W08  is  dissolved  by  boiling 
ammonia,  and  the  insoluble  residue  weighed  and  deducted, 
the  difference  being  W08.  For  very  accurate  results  it.  is 
necessary  to  keep  the  filtrate  from  the  WO3  for  at  bast  48 

hours,  and  to  collect  the  small  quantity  of  precipitate  which 
further  separates. 

Ferro -tungstens  containing  above  50  per  cent,  of  W  are 
powdered  and  treated  in  the  above  manner,  but  when  they 

contain    less    than  r)ll    per  cent.,    a  preliminai  \    treatment   is 

advisable.      One  grm.  of  the   broken    fragments    or  the 

drillings  of  the  alloy  is  then  dissolved  With  a  gentle  heat  in 
T.'i  C.C.  of  hydrochloric  acid  (8*5  parts  of   water   to  10   parts 

of  acid).  When  effervescence  ceases,  the  solution,  after 
cooling,  is   filtered,  and  the  residue,  which   need  11.1    be 

thoroughly  washed,  is    finely   ground     in    a    mortar,    dried. 

ignited,  broken  up  with  a  glass  rod,  mixed  with  potassium 
pyrosulphate,  and  treated,  as  an  ore,  by  the  foregoing 
method,    -A.  W. 
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Boiling  water 

extracts  the 

colouring  matter 

and  the  fibre 

becomes  redder. 

When  concentrated 

sulphuric  :n  id  is 

added  to  the 
solution  the  colour 
changes  to  \  uilet. 

"3 

1 
5 

Uoilt'l — tin 

colouring  matter 

is  extracted.    The 

solution  is 

decoloris  >d  on 

addition  of 

soda-lye. 

□ 
o 
33 

o 

On  boiling—  li 
redder,  liquid  fainl 
i  int. 

+  ■3 

-si 

o  o 

si 

02  ** 

On  warming—fibre 

reddish-brown, 

liquid  brownish. 

On  warming— 

fibre  redder. 

liquid  faint 

reddish-violet. 

Fibre  immediately 

pale  bluish-v  iolet, 

then  gradually 

decolorised. 

1 

< 

The  fibre  con- 
siderably brighter 
shade  on  being 
boiled  with  this 

reagent. 

a 
o 
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a 
o 

Fibre  dark  red, 

liquid  rose-tint ; 

lieated— dye 

strongly  extracted. 

CD 

Cone.  —Fibre 
dull  violet-grey  colour. 

Dil.  .—Fibre  immediately 
dull  bluish-grey. 

Cone.  .—Fibre  bright 

bluish  red.  liquid 
colourless. 

DU.  .  —  fibre 
immediately  bright 

bluish-red.  liquid 

colourless  j  heated — 

liquid  reddish, 

Soda-Lye. 

Cone.  .—Warmed— lib 
almost  decolorised 
(dirty  yellowish). 

Dil. :— Warmed— 

fibred ilorised, 

liquid  colourless. 

Sulphuric  Acid. 

Cone.  .—Fibre  at  first 

dark  brown,  then 
reddish-brown    heated 

— brighter,  liquid 
brownish  :  on  addition 
of  water— fibre  greenish- 
blue,  liquid  faint  greenish, 

DU. : — Heated  -same 

as  dilute  hydrochloric 

acid. 

Cone..— Fibre 

Immediately  bright 

green. 

DM. .—Same  as  dilute 
hydrochloric  acid. 

Cone.  :—Fibre 
immediately  greenish- 
blue,  liquid  colourless. 

Dil.:     Same  as  dilute 
hydrochloric  acid. 

Nitric  Acid. 

Cone.  .—Fibre 
immediately  reddish- 
brown,  then  yellowish- 
brown  :  on  adddilion  of 
water— fibre  green. 

DU. : — Fibre 
dark  green  ;  heated- 
yellow,  liquid  colourless. 

Gone— More 

dark  red  ;  on  addition 
of  water— brownish. 

Dil.  .—Heated— fibre 

almost  decolorised  (dirty 
yellowish),  liquid 

fainl  rose  tint, 

Cone.  .-—Fibre  at  first 
greyish-blue,  then 

gradually  brighter. 

liquid  reddish  ;   healed    - 

fibre almOSl  decolorised 

(sand-coloured). 

Bil.:— Fibre 

immediately  greyish- 
blue,  liquid  colourless; 
lieated— fibre  bright 
dirty  reddish-violet, 
liquid  yellowish. 
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Cone.  .—Fibre 

at  first  reddish-brown, 

then  brighter ;  liquid 

fain!  brownish-red ; 

on  addition  of  water  the 

original  colour  is 

restored. 

Dil.:— Fibre 

greenish-blue;  heati  d 

—fibre  green,  liquid 

yellowish.     Carefully 

neutralised  with  soda  — 

violet  ;  with  excess  of 
soda— colourless.     Fibre 
rinsed  with  water— again 
blue. 

Tone.  .—Fibre 
somewhat  redder. 

Dil. : — Liquid  fainl 

rose  on  boiling. 

Cone.  .—Fibre 

immediately  greyish- 
blue,  liquid  colourless. 

Dil.  .—Fibre  greyish- 
blue,  liquid  faint  rose 

tint. 

1 
1 

129. 

kali  Violet.  [U.] 
(Animal  fibre.) 

130. 
Naphthyl  Violet. 

(Animal  fibre.) 

181. 

Congo-Corlnth  B  ? 

(Animal  and 
Vegetable  fibre.) 
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It 

.  than 
the  two 

Chromiinn  should 

be  found  in  the 

ash. 

Boiling  ammonium 

acetate  solution 

extracts  very 

little  of  the  dye, 
Forming  r  faintly 

blush  solution  ; 

on  addil  ion  of 
concentrated  sul- 
phuric  acid  to  the 
latter  it  becomes 

rose.    The  ash 
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lion. 
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Fibre  at  first 
blue,  then 

gradually 

decolorised. 

Warmed— fibre 

reddish-brown, 

liquid  brownish ; 

boiled— fibre 

brow  n,  liquid 

Ihmw  nish-orango. 

Heated  — libre 
decolorised,  liquid 

colourless. 
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No  action. 
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Soda- Lye. 

Cone.:— Fibre  some- 
what redder,  liquid 
colourless, 

D«..— Fibre 
immediately  redder, 

liquid  colourless; 

heated— liquid  faint 

rose  ;  acidified— faint 

reddish-violet. 

Cone. : — Scarcely  any 

perceptible  action. 
Dil,  .—No  action. 

Cone. . — Heated — 

fibre  black,  liquid 

colourless;  on  addition 

of  water— fibre 

violet-black. 

Dil.  .—Fibre  darker  ; 

heated  — fibre 
violet-black,  liquid 
reddish-violet  ;  acidified 
—bluish-red. 
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Sulphuric  Acid. 

Cone.  .—Fibre 
immediately  greenish- 
blue,  liquid  the  same 
(faint  colour). 
On  addition  of  water- 
fibre  navy-blue, 
liquid  fainl  \  iolet. 

Dil, ;—  Same  as 
dilute  hydrochloric,  aoid. 

Cone.  .-—Fibre  dark 
coffee-brown,  liquid 

brownish  ;  heated — 

libre  orange-brown, 
liquid  brownish- 
orange. 

Dil.  .—Fibre  reddish. 

violel  ;  heated 

— fibre  reddish-brown, 

liquid  brownish  ; 

With  excess  of  soda- 

lye— violet. 

Cone. :— Fibre 

unaltered,  liquid  violet  ; 

on  addition  of  water 

—fibre  bluish-red, 

liquid  intensely 

bluish-red. 

Dil. : — Same  a,s 
dilute  hydrochloric  acid. 
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43 
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Cone.:—  Fibre  at 

first  dark  blue,  rapidly 
changing  to  chocolate- 
brown,  liquid  the 
same.    On  addition  of 

water — fibre  decolorised. 
liquid  reddish. 

Dil.:— Fibre 
immediately  bluish- 
violet,  liquid  colourless  ; 
heated— fibre  cliocolale- 
brown. 

Cone. : — Fibre 

immediately  dark 

reddish-brown,  then 

coffee-brown,  and 

finally  brownish. yellow. 

Dil.  .—Fibre  reddish- 
violet;   hen  led — fibre 
yellow. 

Cone.  .'—Fibre  brown  ; 

heated— fibre  brighter, 

liquid  brownish. 

On  addition  of 

water— fibre 

decolorised. 

Dil.  s — Heated- 
fibre  almost  decolorised 
(dirty),  liquid  brownish. 
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Cone.:     fibre 

immediately  blue, 

liquid  colourless. 

Original  colour 

restored  on  rinsing, 

Dil.:— Fibre 

immediately  bluish- 

\  iolel .  liquid  colourless. 

Cone. : — Fibre  at 
first  reddish-violet, 

then  dark  red  ;  heated 

—  fibre  brownish. red, 

liquid  brownish. 

Dil.:—  Heated- 
fibre  coffee-brown, 
liquid  bright-brown  ; 
with  excess  of  soda-lye 

—Violet. 

Cone.: — Fibre  and 
liquid  blue;  OH  addition 

of  watei — fibre  as 
originally,  liquid  violet. 

Dil.  .—Heated- 
liquid  intensely  violel  ; 

with  excess  of  soda- 
lye— almost  decolorised 

(faint  reddish-violet). 

i 
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>-    «. 

-      & 
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■I      - 

137. 

Gallooyanln. 

[D.ll.l 

Violet  sol ide.TD.H.] 

Solid  Violet, 

[D.H.] 

[Animal  fibre.) 
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No  action. 

d 

z 

ir. 
C 

No  action. 

g 

i| 

Colour  destroyed 

on  heating,  Liquid 

greenish-blue, 

Colour  not 

destroyed,  even  on 

boiling ;  liquid 

bluish-green, 

On  boiling* — fibre 
greenish-blue, 

liquid  greenish. 

I 

es 

m 

*•* 

ft 
1 

S5 
O 

.£ 
1 
E 
S 

Fibre  decolorised, 

liquid  colourless. 
.   On  rinsing  with 
acidified  water  the 

original  colour  is 
restored. 

Fibre  decolorised, 
liquid  colourless. 

<  >n  rinsing  with 
acidified  water  the 

original  colour  is 
restored. 

Heated     libre 
decolorised,  liquid 
colourless.     Fibre 

rinsed  with 
acidified  water— 

same  colour  as 
originally. 

a 

§ 

o 

K 
P 
O 
i-» 

o 
Q 

►J 

o 
m 

Cone.  .—Fibre  bluish- 
grey,  liquid  colourless  : 
heated— fibre  brownish- 
red. 

Dil.  .-—Fibro  brownish- 
red,  liquid  colourless. 

Cone. : — Heated   -fibre 
reddish-brown,  liquid 

colourless. 

Dil. .—Heated    libre 

reddish-brown,  liquid 

colourless. 

Cone.  .—Fibre  darker. 

then  slowly  becoming 

reddish-brown ; 

liquid  colourless. 

Dil.  .-—Fibre  by  degrees 
becomes  pale  Bordeaux- 
red  (bright).    On 
rinsing  with  acidified 

water-  libre  as  originally, 

& 

-< 

g 

2 
'3 

<{ 

o 

1 

"3 
so 

Cone.:— Fibre  and  liquid 

brownish-red.     On 
addition  oi  water— fibre 
again  blue,  liquid  blue. 

Dil. .- — Same  as  dilute 
hydrochloric  acid. 

Cone. : — Fibre  dark 
brown,  then  scarlet  ; 

liquid  red.     ( In  addi- 
tion of  water  libre  and 
liquid  blue. 

DU. .— Same  as  dilute 

hydrochloric  acid, 

Cove.  .-—Fibre  at.  first 
bluish-black,  then  dark 

brown. and  finally 
reddish-brown  ;  heated   - 
liquid  mint  brownish- 
red.    On  addition  of 
water  the  original  colour 
is  restored,  liquid  blue. 

Dil.-. — Same  as  dilute 
hydrochloric,  acid. 

1 

o 

z 

o 

(^ 
w 
H 

« 

"2 
'3 

— 

Cone.  .-—Fibre  greenish, 
liquid  blue  ;  on  addition 

of  watet — fibre  yellowish- 
green. 

Dil. .— Heated — fibre\ 

green,  liquid  blue  ;  then 

by  degrees— fibre  moss- 

grcon,  liquid  green. 

Cone. ; — Fibre  blackish- 
blue,  liquid  somewhat 

blue  ;  heated     libre 

green,  liquid  greenish. 
On  addition  or  water— 
flbre  and  liquid  bright 
yellow.  ■ 

Dil.:-  Heated— fibre 
moss-green,  liquid  fairit 

yellowish  colour. 

Cone.  .—Fibre  dark 
greenish-blue,  liquid 
colourless;   heated- 
fibre  green,  liquid 
greenish.    On  addition 
of  water— fibre  yellow, 
liquid  yellowish. 

Dil.  .—Heated— fibro 

moss-green,  liquid 

greenish-yellow. 

• 

Hydrochloric  Acid. 

Cnnc  —Heated— liquid 
faint  bluish  tint. 

Dil.  .—Heated— liquid 
blue;  with.excess  of  soda- 
lye— rose. 

Cone. : — Heated — liquid 

faint  greenish  tint.     ( >n 

addition  of  water— liquid 
faint  \  iolet, 

Dil.  .—Heated— liquid 
(ttint  bluish  tint. 

Cone. : — Heated— fibre 

darker,  liquid  colourless. 

On  addition  of  water 

libre  again  brighter 

(Navy  blue). 

Dil.: — Heated-  liquid 
faint  bluish  tint. 

1 

in. 

Bavarian  Blue 

us  P. [A.] 

(Animal  fibre.) 

143. 

Aniline  Blue 

(soluble  in  spirit). 

Gentiana  Hlue  t;  B. 

[A.] 

Spirit  Hlue.  |  B.  | 

Hi.] 

Opal  Hlue.  |  11.  | 

Bleu  de  unit. 

Bleu  lumiore. 

Pine  Hlue. 

Hessian  Blue.  [L.] 

(Animal  fibre.) 

i  m. 

Alkali  Blue.  [A.] 

[B.][0.]  I.L.I  [M.] 

Nicholsons  Hlue. 

Bleu  soluble. 

Soluble  Aniline 
Hlue. 

{Animal  fibre.) 
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Dye  stronglv         The  reaction  with 
i  :e  t,  ,i  hi  the    concentrated  nitric 
cold.                   acid  serves  to 

distinguish  this  dye 
from  indigo. 

"o 

< 
+  -3" 

"_   ■  — 

S  0 

-  -; 

s  ■-- 
»a 
■/.  ~ 

a 

'3 
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S 
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Littll 

No  action. 

No  action. 

Seated—fibre  and 

liquid  brownish  •. 

thru  fibre 

>]  irised,  liquid 

1  ■■  ddish. 

Seated— fibre  and 
liquid  dirty  gri 

Heated  -fibre 
orange-yellow. 

liquid  yellowish  ; 

alter  remaining 

for  a  protracted 

perio  I— fibre 

colourless. 

H 

•a 

o     . 

11 

-  — 

3 

No  action. 

Seated  -fibre 

reddish-violet, 

liquid  faint  reddish- 

v  iolet  ;  acidified— 

both  blue, 

Cold— fibre  by 

degrees  almost 

decolorised 

(bright  grey). 

i 

o 

a 

-3 
«2 

t.:—Heated    fibre 
chirk  grey  ;  on  addition 
of  wad  r  the  original 
colour  is  restored. 

Dil. .—Heated— fibre 

dark  grey,  liquid 

colourless. 

Cone. :— Ileal  eil— fibre 
reddish-violet. 

Dil.:  -Slightly  warmed 
— fibre  reddish-^  iolet, 

liquid  colourless,      fibre 

rinsed  with  acidified 
water  -again  bine. 

Cone.:-  Slightly  warmed 

—fibre  decolorised, 

liquid  colourless. 

THl.  .—Cold— fibre  at 
first  bright  grey,  then 
praduallj  decolorised. 
Rinsed  « ith  acidified 
watei  -  the  original 
colour  is  restored. 

Cone.  .—On  addit  ion  of 

water  alter  heating— 
liquid  rose. 

Dil. :  -Liquid  after 

remaining  for  a  longtime 

in  the  cold    faint  rose. 

'5 

< 

5. 

Cone.:— Fibre 

immediately  black, 

liquid  yellowish-grey ; 

heated— fibre  and  liquid 

olive  green.    On  additii  11 

of  water— both  Violet 
blue. 

Dil.  r— Same  as  dilute 
hydrochloric  acid. 

Cone. :— Fibre  more 
greenish,  liquid  blue. 

Dil:— Same  :is  dilute 
hydrochloric  acid, 

Cmc.  .-—Fibre  olive- 
groen,  then  orange-yellow ; 
liquid  orange-yellow. 
On  addition  of  water- 
fibre  almost  decolorised, 
liquid  yellowish. 

Dil.: — Same  as  dilute 
hydrochloric  acid. 

Cone.  .—Fibre  greenish- 
black,  liquid  dirty  moss- 
green.    On  addition  of 
water— both  blue.    No 
rose-coloured  margin,  as 
in  case  of  indigo. 

Dil.  .—Same  as  dilute 
hydrochloric  acid. 

>d 
5 

- 

2 

Cone.:—  Fibre  at  first 

dark  grey,  th  sn  dark 

Bordeaux-red  ;  liquid 

Bordeaux-red. 

Dil.:— Heated    fibre 
dark  violet-grey  tint, 

liquid  ivcldish-\  iolet  : 

u iih  excess  of  soda  lye- 
pale  reddish-yiolel 
flocculent  precipitate. 

Cone.:— Fibre  black, 

liquid  violet.    On 

addition  of  water— liquid 

reddish-violet. 

Dil.  .—Heated— fibre 

dark  grey,  liquid  deep 

dirty  reddish-violet. 

Cone.  .—Fibre 
immediately  green,  thi  a 

orange-yellow.    On 
addition  of  water,  i  he 

original  colour  is  restored. 

Dil. : — Fibre  briehl 

green  ;  healed  -fibre 

greenish-yellow,  liquid 
colourless. 

Cone.  .—Fibre 

immediately  green,  liquid 

intensely  green.    On 

addition  of  water  after 

healing-    fibre  almoSl 

decolorised  (deep  dirty 
green). 

DO..— Heated  -fibre 
and  liquid  bluish-green. 

'3 

<3 
O 

J3 

0 

p 

— 

w 

Cone.:— Fibre  dark 

\  iolet,  liquid  \  iolet .    '  hi 

addition  of  water— fibre 

as  originally. 

Dil.      Heated— liquid 
faint  violet :  with  excess 
-c,  I3 1     pale  violet 
flocculent  precipitate. 

Cone.  .—Fibre  more 
greenish,  liquid  bluish. 

Dil. :— Heated— liquid 

taint  bluish:  With  excess 

of  soda-lye    bright 

reddish-violet. 

Cone.  .—Fibre  at  first 
green,  then  orange- 
yellow  ;  heated— liquid 
yellowish.    On  addition 

of  writer,  the  oi  iginal 

colour  Is  restored,  liquid 

colourless. 

Dil. :   -Fibre  bright 

bluish-green,  liquid 

Colourless. 

Cone— Fibre  dark 

greenish-blue,  hquid 

bluish.    On  a  Idit  ion  of 

water    fibre  as  originally. 

Dil.  .•— Heated— liquid 

faint  bluish  tint ;  with 

excess  ol  soda-lye  - 

colourless. 

147. 

Basle  Blue, 

h.ll. 

a 
I 

, 1 — 1           -     ' 

op    7— «  .-  0  -'"^    ~ 

—  ~~.~-~^       «  ~      "g 

-    ~  ~  ~     -'  >    3 

1  1!'. 

Woollon  nine  S. 
i     nal  fibre.) 

160. 
In, loin  BlueB  11. 
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Remarks. 

' 

Boiling  solution 

of  ammonium 

acetate  extracts 

the  dye,  forming 

a  blue  fluorescent 

solution. 

...     ( 
1 

•3 

.a 
o 

& 

-  - 

■c< 

Qs 
©J 

is 

it 
!  s&i 

1  lit  tie  action. 

1 
0 

No  action. 

Fibre  al  first 

green,  then 

slowly  decolorised. 

In  the  cold- 
fibre  becomes 
gradually  brighter. 

In  the  cold- 
no  action. 

Ammonia. 

0 
IE  ? 

1  S 

Healed     liquid 
faint  bluish  tint, 
fibre  bright  blue. 



1 

~     3 
—  _>. 

--  0 
tri 

=5 

0 

3B 

Ctmr. .--Fibre  reddish- 
brown,  liquid  colourless  ; 

on  addition  of  water— 
liquid  rose, 

Dil.:    Fibre 

immediately  dark 

reddish-brown,  liquid 

Alint  brownish  ; 

acidilied  —  faint  reddish- 

\  iolel  ;  rinsed  with 

acidilied  water    fibre 

again  blue. 

Cone.  .—Heated— fibre 
and  liquid  greenish- 
blue  ;  on  addition  of 

water— libre  brighter. 

DO.;— Fibre 

immediately  deep 

\  iolel  ;  slightly  wanned 

—libre  almost  decolorised 

(bright  blue),  liquid 

bluish  ;  acidified — 

Colourless  s  rinsed  with 

watei — fibre  is  not 

again  rendered  blue. 

Cone. : — Warmed— fibre 

greenish-blue,  liquid 

colourless. 

Dil. ;—  Fibre  greyish* 
blue,  liquid  colourless  : 

on  rinsing  w  ith  water  - 
libre  as  originally. 

Sulphuric  Acid. 

<'oi<\  .— Fibre  blaok, 

liquid  blackish  j  on 

addition  of  water — 

both  again  blue, 

Dil.  .—Same  as  dilute 
hydrochloric  acid, 

Cone.  .—  Same  as 
concentrated  hydro- 
chloric aeid. 

7;<7. :— Same  as  dilute 
hydrochloric  aeid. 

ConO.  :  —  Fibre 

immediately  bright 
green  1  on  cautious 

addition  of  water — 

again  blue. 
Dil.  .—No  action. 

-J 

a 

r. 

"=-                 .2--=  J' 

> 

e. ; — Fibre 
Immediately  red  1  on 
addition  of  water— 
brownish-orange. 

Dil.-.— In  the  cold- 
same  as  dilute 
hydrochloric  acid ; 
heated— fibre  deep 

yellow. 

Cone.  .-—Fibre 
immediately  bluish- 
red  ;  OH  addition  of 
\\  ater— bright  dirty 

greenish  colour. 

Dil..— Fibre  brighter 
and  redder  :  heated- 
fibre  bright  yellow, 
liquid  colourli  ss. 

BydroohtoriQ  told. 

•/.•.  .  —Fibre  violet- 
grey,  liquid  reddish  ;  on 
addition  of  water  the 
^  nal  colour  is 

restored,  liquid  bluish. 

Boated— liquid 
\  tolet-blue  1  with  ei 
of  soda-lye— x 

e. .—-Fibre  violet; 
on  addition  of  water— 
fibre  bright  red. 

Jul.:- Fibre  at  first 

>  iolet,  then  pale 

reddish-^  iolet,  and 

linally  bright  red  1 

liquid  colourless ;  on 

rinsing,  the  original 

colour  is  slowly  restored. 

Cone.  .-—Fibre  redder ; 

on  cautious  addition  ol 

water— again  blue. 

Diki—. No  action. 
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158. 
Naphthyl  Blue. 

(Animal  fibre.) 
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Modification  of  RenaroVi   Method  for   tin    Detection    of 

kit  Oil.  II  Kreis.  Chem.  Zeit.  19,  451—452. 
IN  i;, ,,.. i .r  method,  as  usuallj  carried  oat,  the  fatty  acids 
are  precipitated  bj  an  aqueous  solution  of  lead  acetate. 
The  l.  ad  compoun  I  foi  med  is  a  viscous,  Bticky  mass,  and  is 
difficult  to  compli  tely  exhaust  bj  treatment  with  ether.  _  By 
substituting  an  alcoholic  L  ad  acetate  solution  the  precipitate 
I-  obtained  in  a  much  mere  workable  form.  The  method  is 
thus  carried  <>nt  :  20  grms.  of  oil  are  boiled  with  10  c.c.  of 
\;i()ll  (40  per  cent.)  and  50  c.c.  of  alcohol  (90  per  cent.). 
Ann  distilling  off  the  alcohol,  the  fatty  acids  are  separated 
bj  IK'l.  washed  with  hot  water,  and  dissolved  in  100  c.c. 
alcohol.  When  cool,  run  in  with  constant  agitation,  a  solu- 
tion of  15  grms.  of  lead  acetate  in  150  c.c.  of  alcohol.  After 
two  hours  standing,  filter  through  cotton  fabric,  reduce  the 
residue  to  powder,  pack  it  into  a  little  paper  cup,  and  extract 
with  ether  for  six  hours  in  a  Soxhlet's  apparatus.  Then 
remove  the  residue  from  the  paper  and  heat  with  250  c.c.  of 
HC1  (5  per  cent. )  in  a  porcelain  basin  till  the  fatty  acids 
float  as  a  clear  oil  on  the  surface.  By  treatment  with  hot 
water  1'bCL,  is  removed.  When  cool,  the  fatty  acids  are 
dried  between  filter  paper  and  dissolved  in  100  c.c.  of 
alcohol  (of  90  per  cent,  strength).  The  vessel  containing 
the  solution  stands  in  water  at  1")  < '.,  if  no  arachis  oil  is 
present  nothing  separates  after  several  hours'  standing,  if 
5  per  cent,  be  present  a  crystalline  precipitate  is  formed 
as  soon  as  the  alcoholic  solution  has  cooled  to  the 
temperature  of  the  water. 

For  a  quantitative  estimation,  the  precipitate  is  filtered 
off  and  dried  on  a  tared  watch  glass.  Its  weight  when  dry, 
multiplied  by  110,  gives  approximately  the  percentage  of 
arachis  oil  present  in  the  original  mixture. — It.  B.  B. 


Detection  of  Glucose  ami  Milk  Sugar  in  Adulterated 
Peptones.  L.  Ruizand.  Rev.  internat.  des  falsificat.  1S95, 
8,  136. 
When  a  solution  of  the  peptone  under  examination  is 
heated  with  neutral  copper  acetate,  reduction  results,  if 
glucose  alone  be  present.  To  detect  milk  sugar,  5  grms.  of 
the  peptone  are  dissolved  in  45  c.c.  of  water,  5  c.c.  of  hydro- 
chloric acid  added,  and  the  whole  is  heated  on  the  water 
bath  for  two  hours  at  70°.  After  neutralisation  with  soda, 
the  solution  is  heated  with  phenylhydrazine.  The  hot 
liquid  is  filtered  to  remove  glucosazoue,  whilst  on  cooling, 
galactosazone  separates  from  the  filtrate.  The  latter  is 
filtered,  washed  with  cold  water,  and  purified  by  repeated 
crystallisation  ;  it  can  then  be  identified  by  the  melting 
point,  which  should  be  188°— 191°  C— J.  L.  B. 


Detection  of  Adulteration  of  Commercial  Peptones.      L. 
Husoueug.     Rev.  internat.  des  falsificat.  1895,  8,  135. 

The  author  states  that  he  has  examined  two  peptones 
adulterated  with  32  per  cent,  of  milk  sugar.  Phenyl- 
hydrazine  serves  as  a  means  for  the  detection  of  sugars, 
whilst  milk  sugar  and  glucose  can  be  differentiated  by  the 
respective  solubility  and  insolubility  in  hot-water  of  their 
phenylosa/.ones.  Milk-sugar,  which  is  characteristic  by  its 
passive  behaviour  towards  yeast,  can  be  identified  by 
Rubener's  reaction,  which  consists  in  adding  lead  acetate  to 
the  hot  dilute  aqueous  sugar  solution,  boiling,  and  dropping 
in  ammonia.  The  solution  becomes  yellow,  then  orange- 
coloured,  and  finally  red. — J.  L.  B. 


takes  place,  owing  to  the  formation  of  normal  chromate, 
involving  a  corresponding  amount  of  decomposition  of  the 
milium  salt.      The  amount  of  this  is  measured  by  comparison 

with  :i  second  c.c.  of  the  bichromate,  to  which,  after  dilution 
with  water  so  as  to  correspond  with  the  first,  decinormal 

caustic  soda  is  added  till  the  tints  exactly  match,  a  point 
which  can  be  determined  with  considerable  accuracy.  From 
the  amount  of  bichromate  converted  into  normal  salt,  is 
calculated  the  amount  of  sodium  salt  decomposed,  and  the 
ratio  of  the  undecomposed  to  the  decomposed  Bait  gives  a 
figure  expressing  the  "  affinity  "  of  the  acid  concerned,  on 
an  arbitrary  scale,  the  "affinity  of  potassium  bichromab 
being  taken  as  unity. 

The  figures  obtained  for  the  relative  affinities  of  acetic, 
formic,  butyric,  benzoic,  crotonic,  and  monobromacetic  acids 
agree  fairly  with  those  obtained  by  other  observers,  and  by 
different  methods  ;  and  for  the  most  part  the  numbers 
obtained  by  the  action  of  1  c.c.  of  bichromate  on  5  c.c.  of 
the  various  salt  solutions  bear  the  same  relation  to  one 
another  as  those  obtained  by  using  l'j  c.c.  and  20  c.c,  &c, 
in  each  case. 

The  method  is  useless  in  the  case  of  strong  acids  the 
salts  of  which  are  not  decomposed  by  the  bichromate,  and 
no  satisfactory  results  have  been  got  with  dibasic  acids  or 
acids  of  the  lactic  type  ;  but  the  authors  propose  to  carry 
out  further  determinations  on  as  many  acids  as  possible. 

—J.  T.  D. 


ORGANIC  CHEMISTRY.— QUANTITA  TIVE, 

Determination  of  the  Affinities  of  Acids,  Colorimetrically, 
by  means  of  Potassium  Bichromate.      J.  H.  Kastle  and 

B.  C.  Reiser.     Amei.  (hem.  J.  17,  443—449. 
The  authors  add  to  1  c.c.  of  decinormal  potassium  bichromate 
solution   10  c.c.  (or  other  measured  quantity)    of   normal 
;.um  acetate,  formate,  or  other  salt.      Change  of  colour 


Determination  of  Formic  Acid  by  Titration  with  Potassium 
Permanganate.  H.  C.  Jones.  Amer.  Chem.  J.  17,. 
539  —  511. 

The  solution  containing  formic  acid  is  made  alkaline  with 
sodium  carbonate,  warmed  and  treated  with  excess  of  standard 
permanganate  ;  it  is  now  acidified  with  sulphuric  acid,  and 
excess  of  oxalic  acid  run  in ;  the  excess  of  oxalic  acid  is- 
determined  by  permanganate,  and  thus  the  formic  acid  can 
be  calculated.  Trials  with  a  solution  of  pure  formic  acid 
gave  24-7,24-9,25-1  per  cent.,  whilst  alkalimetric  deter- 
mination gave  25-1  and  25  3  per  cent.,  and  specific  gravity 
determinution  gave  24  •  8. 

It  was  found  that  oxalic  and  formic  acids  could  not  be 
determined  together,  by  titrating  first  in  acid  solution  the 
oxalic,  and  afterwards  making  alkaline  and  titrating  the 
formic  acid,  as  suggested  by  Saint-Gilles,  for  invariably 
tbe  formic  acid  becomes  partially  oxidised  in  the  acid 
solution.— J.  T.  D. 


Estimation  of  Alkyl  Groups  attached  to  Nitrogen.  J. 
Herzig  and  H.  Meyer.  Monatsh.  fiir  Chem.  15, 
C13— 62G. 

The  method  adopted  by  the  authors  is,  with  slight  modifi 
cations,  that  of  Zeisel  for  the  estimation  of  methoxyl 
groups.  The  substance  (either  the  free  organic  base  or  its 
bvdriodide)  is  heated  with  excess  of  hydriodic  acid  and 
ammonium  iodide,  whereby  decomposition  takes  place  with 
formation  of  the  iodide  of  the  alkyl  group  which  was 
originally  attached  to  the  nitrogen  atom  of  the  base.  The 
amount  of  alkyl  iodide  is  determined  by  converting  it  into 
silver  iodide  by  means  of  an  alcoholic  solution  of  silver 
nitrate.  When  several  alkyl  groups  are  present  in  the  same 
molecule,  the  decomposition  must  in  general  be  repeated 
several  times.  Thus  a  sample  of  caffeine  on  the  first 
decomposition  gave  18-82  per  cent,  of  methyl  instead  of 
23-19  per  cent.,  but  a  second  and  third  decomposition 
yielded  2-60  and  0-66  per  cent,  respectively,  a  fourth 
decomposition  giving  nothing  further.  The  apparatus  used 
by  the  authors  is  specially  adapted  for  these  repeated 
decompositions,  each  of  which  takes  about  two  hours  to 
perform. — J.  W. 

Determination  of  Halogens  in  Organic  Substances  by  the 
Method  of  Carius.  F.  W.  Krister.  Liebig's  Annalen, 
1895,  285,  340—348. 
For  heating  the  substance  under  pressure  the  best  tubes 
are  those  made  by  Schoti  in  Jena.  "  Combustion  "  tubing 
may  also  be  used.     Tubes  of  ordinary  fusible  glass  are  not 
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suitable.  The  tube  should  be  taken  50  cm.  long,  12  mm. 
internal  diameter  and  should  have  walls  2  mm.  thick. 
Such  tubes  may  be  used  for  10  or  more  analyses  ;  when  the 
length  has  diminished  to  20  cm.  they  are  no  longer  sale. 
About  0-5  grin.  AgNO,  and  15 — 20  drops  of  nitric  acid 
(sp.  gr.  l'.r>)  are  introduced  into  the  tube,  the  substance  to 
be  analysed  is  then  brought  into  it,  enclosed  in  a  smaller 
tube  closed  at  one  end  and  9  mm.  internal  diameter  and 
2'5  cm.  long.  0*1  to  0-2  grin,  of  the  substance  is  taken, 
the  quantity  of  nitric  acid  mentioned  being  quite  sufficient 
for  its  complete  decomposition.  The  tube  after  scaling 
before  the  blowpipe  is  wrapped  in  a  sheet  of  filter  paper 
(experience  shows  that  this  diminishes  the  chance  of  its 
bursting),  and  heated  in  a  simple  form  of  air  bath  for  two 
hours  to  320° — 340°.  After  opening  the  tube  the  silver 
chloride  formed,  is  washed  out  with  water  into  a  porcelain 
basin,  digested  with  water  for  some  time  and  filtered  in  a 
Gooch  crucible,  dried  at  110',  and  weighed.  AgBr  or  Agl 
must  be  washed  more  carefully  than  is  necessary  with 
AgCl. 

Volhard  has  proposed  to  simplify  the  method  by  using 
known  quantities  of  AgNO,-)  and  titrating  the  excess  at  the 
end  of  the  operation  with  ammonium  sulphocyauide.  This, 
however,  yields  erroneous  results  because  the  glass  of  the 
tube  takes  up  considerable  quantities  of  silver  becoming 
dark  brown.  This  is  more  especially  the  case  with  more 
fusible  glass. — T.  E. 


Quantitative  Determination   of  Furfural.     B.  Welbel  and 
S.  Zeisel.     Monatsh.  Chem.  1895,  16,  283—311. 

Is  presence  of  12  per  cent,  hydrochloric  acid,  furfur- 
aldehyde  and  phloroglucol  very  easily  undergo  condensation, 
forming  a  dark-coloured  insoluble  compound.  The  whole 
of  the  furfuraldehyde  and  of  the  phloroglucol  is  pre- 
cipitated when  the  bodies  are  present  in  the  molecular 
ratio  3:2.  If  excess  of  one  or  other  of  the  substances 
be  present  however,  it  is  partially  precipitated.  By  using 
from  1  ■  2. j  to  3  parts  of  (anhydrous)  phloroglucol  to  one 
part  of  furfuraldehyde,  the  weight  of  the  precipitate 
obtained  bears  a  sufficiently  constant  ratio  to  the  weight  of 
aldehyde  taken  to  allow  of  the  reaction  being  used  for  its 
quantitative  determination.  The  condensation  product 
contains  chlorine,  which  is  only  partially  removed  by 
washing  with  water.  Methyl-furfuraldehyde  from  rham- 
nose  give-  no  dark-coloured  condensation  product  with 
phloroglucol. 

The  precautions  to  be  taken  in  using  this  reaction  for  the 
quantitative  determination  of  furfuraldehyde  are  as 
follows:  —  The  aldehyde  is  dissolved  in  12  per  cent. 
hydrochloric  acid  and  the  requisite  quantity  of  pure 
phloroglucol  in  -r;Ti  n.  solution  added,  together  with  so  much 
strong  hydrochloric  acid  that  the  whole  solution  shall 
contain  1  2  per  cent,  of  it.  After  standing  40— -18  hours  at 
the  ordinary  temperature,  the  precipitate  is  filtered  through 
a  weighed  asbestos  filter,  and  washed  with  cold  water, 
alcohol,  and  ether,  until  the  washings  are  colourless,  and 
finally  dried  at  100°  to  120'  in  a  current  of  hydrogen. 
Under  these  circumstances  one  pari  of  furfuraldehyde 
yield-  I '885  parts  of  the  precipitate.  Xot.  less  phloro- 
glucol than  1-2.-J  times,  nor  more  than  three  times,  the 
weight  of  the  furfuraldehyde,  must  he  u-ed.—  T.  E. 


Investigation  of  the  Twitchell  Method  for  the  1)< '.  rmina- 
tion  of  Rosin  in  Soap.  T.  Evans  and  .1.  B.  Beach. 
Amer.  Chem.  J.  17,  1895.  59—67. 

Twitchell's  process  (this  Journal,  10,   1891,  fcoij  having 

ibed  by  Lewkowitsch  (this  .Join  rial,  12,  I  893,  505) 

■i-  the  best  yel  known,  but  ai  -till  inexact,  the  authors  have 

■I   it  hi   detail  by  working  with   known  mixtui 
fatty  acids  and  pore  rosin.     In  etherizing, it  was  found  best 

to    dissolve    the    sample    m    absolute    ale., hoi    in  a    100  CO 

cylinder  surrounded   by   iced    water,     in   ti  metric 

I.'  -.r  immendation  to  wash  the  petro 

bom  ether   layer  with  a  large    rolnme  of  dilute  caustic 

potash  Mowed    with  advantage.     In   the    volumetric 

I    itcbell's  number  (846)  for  the  com- 


bining weight  of  rosin  gave  high  results,  and  328'9  was 
found  to  be  more  generally  correct.  Low  results  followed 
the  standing  over-night,  both  of  the  alcoholic  solution 
saturated  with  hydrochloric  acid  prior  to  dilution,  and  also 
of  the  alcohol  to  which  an  addition  of  sulphuric  acid  had 
been  made.  Methyl  alcohol  also  gave  lower  results  than 
ethyl  alcohol.  These  errors  are  probably  due  to  decom- 
position rather  than  to  a  slight  etheriliealion  of  the  rosin, 
since  no  rosin  ethers  could  be  isolated.  The  temperature 
during  etherification  must  not  exceed  2U",  nor  must  the 
stream  of  hydrochloric  acid  gas  be  too  rapid,  or  low  results 
will  be  obtained.  Cheek  determinations  with  hydratcd 
resin  acids,  and  fatty  acids  from  ordinary  soap  stock  gave 
equally  good  results,  showing  that  common  rosin 
(with  resin  acid  anhydrides)  and  the  specially  prepared 
fatty  acids  behaved  exactly  as  would  the  products  obtained 
in  course  of  an  ordinary  analysis.  Twitchell  found  0*97 
per  cent,  of  unetherized  matter  in  the  fatty  acids  used,  whilst 
Wilson  (this  Journal,  10,  1891,  952)  found  0-7,  and 
Lewkowitsch  2  •  28  and  5*  1  per  cent,  from  stearic  and  oleie 
acids  respectively.  The  authors'  results  more  nearly  agree 
with  those  of  the  two  first  named.  Attempts  to  etherize 
rosin  alone  led  to  a  loss  only  of  0"7  to  2-0  per  cent,  when 
ordinary  alcohol  was  used,  and  of  6  •  G  to  7  •  3  per  cent,  with 
methyl  alcohol.  The  combining  weights  of  different  samples 
of  rosiu  examined  ranged  from  328- 9  to  354 '9,  but  they 
showed  no  relation  to  the  grade  of  the  sample  as  determined 
by  colour.  Lewkowitsch  found  that  a  loss  of  10 — 15  per 
cent,  of  rosin  occurred  when  the  gravimetric  process  was 
used ;  but  it  is  possible  to  separate  the  rosin  gravimefricalry, 
determine  its  combining  weight,  and  use  the  resulting 
factor  in  the  volumetric  process.  Experiments  in  this 
direction  showed  that  the  separated  rosin  had  a  much  lower 
combining  weight  than  that  of  the  original  sample,  which 
points  either  to  the  presence  of  unsaponifiable  matter  in 
the  rosin,  or  to  partial  etherization  of  the  rosin.  Reviewing 
Lewkowitscb's  work,  the  only  place  in  which  so  high  a  loss 
as  10  per  cent,  could  occur,  would  be  in  the  petroleum 
ether  layer,  from  which  saponifiable  matter  had  been 
removed  by  caustic  potash.  In  one  experiment  the  evapora- 
tion of  this  layer  left  9-7  per  cent,  of  a  gummy  mass, 
smelling  strongly  of  turpentine,  whilst  the  rosin  obtained 
from  the  alkaline  extract  was  86  •  8  per  cent.,  making  a  total 
of  90  •  5  percent.;  corresponding  to  an  actual  loss  of  only 
0'07  grm s.  In  a  second  case  the  loss  was  0*08  grms. 
Rosins  dissolved  in  petroleum  ether  and  saponified  direct 
gave  similar  residues.  The  calculated  combining  weights 
of  the  saponifiable  portions  of  several  rosins  agreed  well, 
averaging  316,  and  would  thus  seem  to  confirm  Maly's 
view,  that  colophony  is  essentially  an  anhydride  of  abietic 
acid.  The  authors  are  continuing  their  investigations  of 
these  points.— W.  G.  M. 


Analysis  of  Sugar  Ash.    V.  G.  Wiechmann.     School  of 
Mines  Quarterly,  1895,16  [2],  128—134. 

Tin  author  propounds  the  following  scheme  of  analysis  : — 
10  grin-,  of  the  sugar  are  dissolved  in  warm  water  and  the 
solution  filtered,  evaporated  to  dryness,  and  carbonised. 
The  residue  is  boiled  with  water  for  an  hour,  the  solution 
filtered,  and  the  residue  washed,  ignited,  and  weighed  as 
insoluble  ash.  The  filtrate  is  evaporated  to  a  small  bulk, 
treated  with  ammonium  oxalate,  and  the  evaporation 
continued  to  dryness  The  residue  is  heated  to  decom- 
Oxalates,  moistened  with  ammonium  carbonate,  dried, 
heated,  and  weighed  as  soluble  ash.  The  sum  of  the 
soluble  and  insoluble  ash  represent-  the  "  total  carbonated 
iisii  "  The  whole  of  the  ash,  soluble  and  insoluble,  is 
dissolved  in  hydrochloric  acid,  and  the  solution  evaporated 
to  remove  silica,  which  is  filtered  off  and  determined.  The 
filtrate  is  precipitated  with  ammonia]  ferric  oxide  and 
alumina  (with  some  phosphate)  being  thrown  down.    The 

mixed    precipitate    IH    ignited   and   weighed.      The   filtrate    is 

I    with  ammonium    oxalate,  ovaporated    to  dryness, 

lli'  ri  idue  ignited,  ami  the  insoluble  portion  collected 
and  weighed  as  eatlnnates  of  calcium  and  magnesium, 
oluble  portion  is  evaporated,  treated  with  ammonium 
carbonate,  gently  ignited,  and  weighed  as  alkaline  car- 
bonates. 

y.  2 
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Hi,-   determination  of   the  mineral    acids  in  the   ash  is 
,„,  anothei  portion  of  10  gnus.,  which  ia  carbonised, 
extracted  with  watei   the  aolntion  being  made  "I1  to500c.c. 
and  SO  c.c.  taken  for  determination  of  CI.    The  residue 
I,. ft  by  the  aqui  raction  i-  ignited,  dissolved  in  hydro- 

chloric acid,  and  the  solution  made  up  to  250  c.c.  100  c.c. 
of  this  solution  are  mixed  with  200  c.c.  of  the  aqueous 
extract,  and  the  mixture  is  divided  iut<>  equal  portions. 
in  one  of  these,  sulphuric  acid,  and  in  the  other  phosphoric 
acid,  arc  estimated  in  the  usual  manner.  The  author  note- 
thai  a  pari  of  the  alkali  salts  is  left  in  the  carbonised 
residue,  even  after  washings  therefrom  have  ceased  to 
give  a  reaction  for  chlorine.  In  conclusion,  he  calls  atten- 
tion to  the  various  existing  methods  of  stating  the  results  of 
analyses  oi  sugar-ash,  and  advocates  the  system  of  returning 
the  percentages  of  individual  elements  without  reference  to 
the  form  of  combination  in  which  they  may  occur.  He 
appends  a  table  of  factors  for  converting  the  ordinary 
compounds,  customarily  returned  in  such  analyses,  into 
their  constituent  cleiin  nts. — B.  15. 


The  Copper  Cyanide  Reaction  for  the  Estimation  of 
Glucose.  A.  W.  Gerrard.  1'harm.  J.  and  Trans.  1895, 
25,913. 
When  a  solution  of  copper  sulphate  is  added  to  a  solution 
of  potassium  cyanide,  a  colourless  stable  potassium  copper 
cyanide  is  formed  according  to  the  equation  : — 

CuSO<  +  4KCN  =  Cu(CN).,.2KCN  +   K,S()4. 

This  double  salt  is  not  attacked  by  alkalis,  hydrogen  sul- 
phide, or  ammonium  sulphide.  The  addition  of  mineral 
acids  causes  a  white  curdy  precipitate.  If  potassium 
cyanide  be  added  to  Fehling's  solution,  the  blue  colour 
disappears  simultaneously  with  the  formation  of  the  double 
salt,  and  if  now  boiled  with  a  solution  of  glucose,  no  preci- 
pitation of  cuprous  oxide  results.  If  there  be  present  twice 
the  amount  of  Fehling's  solution  capable  of  being  decolorised 
by  the  cyanide,  the  mixture  will  be  blue,  and  when  boiled 
with  a  solution  of  a  reducing  sugar,  reduction  takes  place, 
together  with  a  steady  disappearance  of  the  blue  colour, 
and  not  accompanied  with  the  deposition  of  cuprous  oxide, 
in  this  respect  behaving  like  Pavy's  solution. 

For  the  estimation  of  sugar,  10  cc.  of  Fehling's  solution 
is  boiled  with  40  cc.  of  water  in  a  porcelain  basin.  A  5  per 
cent,  solution  of  potassium  cyanide  is  added  until  the  colour 
just  vanishes,  carefully  avoiding  excess;  another  10  cc.  of 
Fehling's  solution  is  added,  and  into  the  boiling  liquid  urine 
or  sugar  solution  is  run  in  until  the  blue  colour  disappears. 
The  volume  of  sugar  solution  thus  required  will  contain 
0-05  grm.  of  glucose.  Solutions  containing  above  0*5  per 
cent,  of  glucose  should  be  diluted  10  times  before  testing. 

—J.  L.  15. 


Determination   of  the   Extract  of  Malt  in  the  Laboratory. 
J.    Heron.     J.  Fed.  Inst.  Brewing,  1895,  7,  116—118. 

The  author  described  a  method  of  obtaining  the  normal 
extract  from  malt  (this  Journal,  1888,  267  .  He  states  that 
it  is  frequently  useful  to  determine  the  "  highest  available 
extract,'-  and  this  is  carried  out  iu  the  following  manner : — 
50  grms.  of  finely-ground  malt  are  treated  with  400  c.c.  of 
water  at  55°,  so  that  the  initial  heat  of  the  mashing  may  be 
50°.  The  temperature  is  so  arranged  that  at  the  expiration 
of  an  hour  it  has  reached  70°  ;  after  being  raised  to  88°  for 
15  minutes,  then  cooled  to  15-5,  the  mash  is  made  up  to 
515  cc.  (considered  as  500  c.c),  shaken,  and  the  specific 
gravity  determined.  The  extract  is  then  calculated  in  the 
usual  way. — J.  L.  B. 


Gravimetric  Estimation  of  Dextrose,  Leculose,  and  Cane 
Sugar  as  Phenylglucosazone.  C.  J.  Lintner  and  E. 
Krober.     Zeits.  ges.  Brauw.  1895, 18,  153 — 155. 

The  estimation  of  dextrose  in  presence  of  other  reducing 
sugars  is  attended  with  considerable  difficulty,  and  the 
authors  propose  to  estimate  it  gravimetrically  as  phenyl- 
glucosozone.     Maquenne  (Comptes  rend.  112,  799)  deter- 


mined the  amount  of  o-azone  formed  from  various  sugars, 
but  inasmuch  as  he  had  their  differentiation  only  in  view, 
his  data  were  of  no  value  to  the  authors. 

1 — 2  c.c.  of  a  10  per  cent,  solution  of  dextrose  is  heated 
on  the  water-bath  for  1—2  hours  with  18 — 19  c.c.  of  water, 
1  grm.  of  phenylhydrazine,  and  1  — 1-5  grms.  of  50  per  cent, 
acetic  acid.  The  osazone  is  collected  ou  a  tared  filter,  washed 
with  60 — 80  c.c.  of  boiling  water,  and  weighed  after  drying  for 
3  hours  at  105  — I  Hi  .  Under  these  conditions  0"  1  grm.  of 
dextrose  yields  01  grm.  of  osazone.  Ifdextrinormalto.se 
be  present  the  heating  should  be  continued  for  2  hours,  and 
the  subsequent  treatment  being  the  same,  0*1  grm.  of 
dextrose  yields  0'  104  gnu.  of  osazone. 

Levulose  is  more  quickly  converted  into  f;lucosazone  than 
glucose;  and,  under  similar  conditions,  u-]  jjrm.  of  this 
sufrar  yields  0-143  grm.  of  osazone.  Cane  sugar  is  first 
inverted  with  hydrochloric  acid  ;  and  after  neutralisation 
the  liquid  is  diluted  with  water  to  20  c.c.  and  the  osazone 
prepared;  0'1  grm.  of  cane  sugar  then  yields  0*188 
of  osazone.  The  authors  point  out  that  these  results 
are  of  considerable  importance,  since  the  estimation  of 
dextrose  in  presence  of  maltose,  isomaltose,  and  dextrins,  is 
rendered  possible,  which  otherwise  could  not  be  carried  out 
without  the  aid  of  the  polariscope  and  Fehling's  solution. 

—J.  L.  B. 


Analysis  <f  Beer,  with  some  Remarks  on  the  Unfermentable 
Reducing  Residue.  G.  H.  -Morris.  J.  Fed.  Inst.  Brewing, 
1895,1,  125—139. 

Heron  (this  Journal,  7,  267)  published  a  method  of  beer 
analysis,  the  results  of  which  gave  the  fermented  matter, 
maltose  unfermeuted,  dextrin  unfermeuted,  and  undeter- 
mined matter.  This  method  was  subsequently  elaborated 
by  H.  T.  Brown  and  the  author,  and  they  estimated 
fermented  matter,  free  maltose,  free  dextrin,  combined 
dextrin,  combined  maltose,  taking  undetermined  matter  by- 
difference.  In  consequence  of  the  recognition  of  an  un- 
fermentable reducing  residue  in  worts  and  beers,  it  was 
found  necessary  to  express  the  results  in  a  different  manner. 
The  author  now  estimates — 

The  matter  fermented, 

Low  type  malto-dextrins,  calculated  as  maltose, 

Combined  maltose    \  constituting  the  normal 

Combined  dextrin    J  malto-dextrins, 

Free  dextrin, 

Unfermentable  reducing  residue,  calculated  as  maltose, 

Undetermined  matter  (by  difference) 
by  the  following  operations  :  — 

The  original  gravity  is  determined  in  the  usual  way,  and 
the  fermented  matter  calculated  from  the  degrees  of  gravity 
lost,  corresponding  to  the  "  spirit  indication." 

The  original  reduciny  power  is  determined  on  from  3 — 10 
c.c.  of  the  beer,  according  to  the  strength  and  age.  200  c.c. 
are  then  evaporated  to  about  one-half,  to  expel  the  alcohol, 
and  the  residue  is  made  up  to  the  original  volume ;  it  is 
then  treated  in  the  following  manner  : — 

(a.)  Degradation  with  Cold  Water  Malt  Extract. — 
50  c.c  are  placed  in  a  100  c.c.  flask,  and  2-5  c.c.  of  the 
malt  extract  added  ;  the  mixture  is  then  digested  at  55°  for 
one  hour.  The  liquid  is  boiled,  cooled,  and  made  up  to 
100  c.c.  at  15-5.  After  filtering,  the  reducing  power  (in 
5  c.c.  or  10  c.c.)  and  the  opticity  are  determined  in  the 
usual  way. 

50  c.c.  of  the  malt  extract  are  digested  side  by  side  with 
the  above,  then  boiled,  cooled,  and  made  up  to  100  c.c. 
The  reducing  power  (in  3  c.c.)  and  the  opticity  are  deter- 
mined, and  the  result  applied  as  a  correction  to  the  numbers 
obtained  in  (a.). 

{b.)  Fermentation. — In  order  to  determine  the  low  type 
malto-dextrins  remaining  unfermented,  a  second  50  c.c. 
of  the  residue  are  set  to  ferment  with  0-25  grm.  of  pressed 
yeast  at  20°.  Fermentation  ceases  at  the  end  of  about  72 
hours ;  the  liquid  is  then  cooled,  a  little  alumina  cream 
added,  and  the  whole  made  up  to  100  c.c.  After  filtration, 
the  reducing  power  is  determined  in  5  c.c.  or  10  c.c.  of  the 
filtrate. 
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(c.)  Fermentation  in  the  Presence  of  Cold  Water  Mall 
Extract. — It  is  necessary  to  correct  the  numbers  in  (a) 
and  (6)  for  the  unfermentable  and  reducing  substances 
present  in  the  beer.  In  order  to  do  this,  50  c.c.  of  the  residue 
are  fermented  as  in  (6),  but  with  addition  of  2*5  c.c.  of 
cold  water  malt  extract.  When  the  fermentation  is  com- 
plete, the  liquid  is  treated  in  all  respects  as  in  the  last 
determination,  and  the  reducing  power  (in  10  c.c.)  and 
opticity  are  determined  in  the  bright  solution.  Owing  to 
the  malt  extract  containing  reducing  and  fermentable  sub- 
stances, it  is  necessary,  to  arrive  at  a  correct  result,  to 
ferment  50  c.c.  of  the  extract  side  by  side  with  the  above, 
and,  after  fermentation  is  at  an  end,  make  up  to  100  c.c. 
and  determine  the  reducing  power  and  opticity  of  the 
residue. 

The  method  of  calculation  is  as  follows  : — 
The  low  tvpe  malto  dextrins  are  obtained  by  deducting 
the  copper  oxide,  after  fermentation,  from  the  original 
reducing  power,  and  calculating  the  difference  into  maltose. 
The  combined  maltose  is  arrived  at  by  deducting  the 
reducing  power,  after  fermentation  with  cold  water  malt 
extract,  from  that  after  fermentation  alone.  The  combined 
dextrin  is  calculated  from  the  increase  in  reducing  power 
after  degradation  with  malt  extract.  The  free  dextrin  is 
found  from  the  opticity  after  degradation,  less  that  due  to 
the  total  maltose  and  the  unfermentable  residue.  And  the 
unfermentable  residue  is  obtained  from  the  reducing  power 
after  fermentation  with  cold  water  malt  extract,  the  proper 
corrections  for  the  malt  extract  itself  being  applied  when 
necessary. 

The  author  cites  experiments  to  show  that  the  unferment- 
able reducing  residues  present  in  worts  and  beers,  to  the 
average  extent  of  4-99  per  cent,  cf  the  wort  solids  calcu- 
lated as  maltose,  is  derived  solely  from  the  malt.  When 
90  per  cent,  alcohol  is  added  to  fermented  malt  extract  a 
substance  is  precipitated  partially  soluble  in  water.  The 
soluble  portion  consisted  of  a  gummy  substance,  which 
reduced  Fehling's  solution  slightly,  and  was  converted  by 
the  action  of  acid  into  a  strongly  reducing  substance,  it 
gave  the  fuifurol  reaction,  and  its  solution  caramelised  on 
heating ;  the  insoluble  portion  consisted  of  nitrogenous 
bodies  and  mineral  matter  containing  phosphates.  The 
portion  of  the  extract  soluble  in  90  per  cent,  alcohol  had 
a  considerable  reducing  power,  which  was  but  slightly 
increased  by  the  action  of  acid.  It  gave  the  furfurol  re- 
action, and  it~  solution  caramelised  when  heated.  The 
substance  was  laevo  rotatory,  and  yielded  a  phenylosazone 
crystallising  in  groups  of  needles,  melting  at  175  . — J.  L.  B. 


The  Polarisation  and  Analysis  of  Black  Beers,  Worts,  and 
Caramels.    J.  Heron.    J.  Fed.  [net.  of  Brewing,  1895,2, 

110— 110. 

This  polarimetric  analysis  of  black  beers,  wort-,  and  caramels 
cannot  be  carried  out  unless  these  are  previously  diluted. 
The  author  point-  out  that  under  these  circumstances  con- 
traction takes  place  and  that  an  error  is  thereby  introduced. 
Besides  this  the  actual  error  in  reading  is  multiplied 
according  to  the  amount  of  dilution.  As  an  alternative 
method  be  of  a  solution  freshly  prepared 

from  perfectly  dry  bleaching  powder  to  decolorise  the  liquids 
itioned,  prior  to  the  polarimetric  reading.  Experiments 
are  quoted  showing  that  bleaching  powder  solution  has  no 
influence  on  the  optical  rotations  of  solutions  of  '-.'i tie  sugar, 
inretl  ad  dextrin-maltose. — J.  L.  B. 


Determination  >>/  tht    Dry  Substana    m    Malt,  Wort,  and 
I:<t.     h.    Ebon.     J.    Fed.    [nst  of   Brewing,    1895,  1, 

2:5—29. 

Tax  author  employs  a  cylindrical  jacketed  oven  arranged 
horizontally,  the   temperature  being  maintained  at  97    bj 

:n  or  boiling  '  1    within   the   cylindei 

reduced  by  a  water  pump,  to  a  pressure  of  to  —50  nun.  and 

lall  quantity  of  air  previoo  d  through   sulphuric 

'I  he  material  to  be  dried  is  placed  Id  a 

small,  Igbing  bottle   which    can    be 


fitted  with  an  air-tight  stopper  (Zeit.  angew.,  Chem.   1890, 
2<.u   and  821).     Under  these  conditions  the  author  claims 
that    the   substance  is  dried   more    quickly,  and    with    U 
decomposition,  than  in  a  water-oven  at   the  ordinary  atmos- 
pheric pressure. — J.  L.  B. 


ANALYTICAL  AXD  SCIENTIFIC  NOTES. 

A  Laboratory    Method  for  the    Preparation   of  Potassium 
Ferricyanide.     Amer.  Chem.  J.  17,  1895,  68. 

The  usual  method  for  preparing  ferricyanide  (by  adding 
chlorine  or  bromine  water  to  potassium  ferrocyanide)  is 
unsatisfactory,  by  reason  of  the  formation  of  ferricyanides 
of  iron  The  author  prefers  to  use  potassium  permanganate. 
26  grms.  of  potassium  ferrocyanide  are  dissolved  in  200  c.c. 
of  cold  water,  8  c.c.  of  strong  hydrochloric  acid  are  added  ; 
and  then  2  grms.  of  potassium  permanganate  in  300  c.c. 
of  water  are  introduced  slowly.  The  solution  should  give 
the  usual  brown  colour,  but  no  precipitate,  with  ferric 
chloride  solution.  The  excess  of  acid  is  neutralised  with 
calcium  or  barium  carbonate,  and  the  solution  is  evaporated 
on  the  water-bath.     The  first  crystals  will  be  pure,  and  will 

v 

show  a  large  development  of  the  plane  °°P  °°  which  rarely 
appears  in  crystals  prepared  by  the  older  methods.  The 
subsequent  crystals  may  contain  chlorides,  but  are  readily 
purified  by  fractional  crystallisation. — W.  G.  M. 


The  Influence  of  Magnesia  Mixture  on    Glass.     L.  L.  De 
Koninck.     Chem.  Zeit.  19,  450 — 451. 

The  ease  with  which  the  glass  of  the  bottles  used  for 
reagents  is  acted  upon  by  the  reagents  is  a  frequent  cause 
of  complaint.  No  mention  has  hitherto  been  made  of  the 
attack  on  glass  by  magnesia  mixture  used  in  the  estimation 
of  phosphoric  acid.  The  author  found  that  when  this 
solution  is  stored  in  glass  bottles,  an  efflorescence  is  formed 
on  the  sides  which  gradually  becomes  thicker.  If  rinsed  off 
the  sides  by  shaking  the  bottle,  it  appears  as  a  scum  on  the 
surface,  lustrous  like  mother-of-pearl.  If  this  deposit  be 
entirely  removed  from  the  glass  by  rubbing,  and  the  bottle 
be  thoroughly  rinsed,  the  glass  shows  no  sign  of  having  been 
attacked. 

In  appearance  and  greasy  feel  the  substance  resembled 
talc  powder.  On  drying  at  100"  C.  it  lost  13-5—18  per  cent, 
of  water,  but  in  the  air  it  again  absorbed  moisture.  An 
analysis  of  the  substance,  brought  to  constant  weight  in  air, 
gave  :  — 

Water,  lost  at  100°,  13-43  ;  water  lost  above  100",  17-86  ; 
total  31*29  per  cent.  ;  silica  (Si02),  32-99;  magnesia 
(MgO),  :U-80;  alumina  (Al.,<);)  and  traces  of  ferric 
oxide,  0*87  ;  total,  99-95. 

1  Din  this  analysis  the  formula  18MgO,  HSiCl,,  35H-.0 
might  be  deduced,  or  possibly  more  simply  3MgO,  2Si< ").., 
6 II.,').  The  substance  shows  no  definite  crystallisation,  nor 
doe-  it  influence  a  ray  of  polarised  light.  Although  similar 
to  talc  in  physical  properties,  in  chemical  constitution  it 
resembles  serpentine  8MgO,  2Si<  >:,  2llJ  ) ;  only  differing  in 
the  amount  of  water  present.  This  is  particularly  interesting 
as  serpentine  is  a  mineral  of  secondary  formation,  i.e.,  it  is 
the  product  of  the  alteration  of  a  pre-existing  silicate,  and 
may  perhaps  result  from  the  action  of  a  solution  containing 
magnesia  on  siliceous  rocks. 

Experiments  were  carried  out  with  bottles  made  from 
various  kinds  of  glass,  and  it  was  found  that  although  some 

were  much  more  readily  attacked  than  others,  the  substance 

formed  was  the  same  in  every  case. —  H.  B.  B. 
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Chbmibtri  "i  I  rine.  \  Practical  Guide  totheAnaly- 
tlcal  Examination  of  Diabetic,  Albuminous,  and  Goutj 
Urine.      Alfred     II.     Am  i.n.    Pasl    President  of  the 

Societj     of    Public    Analyst-,    .Vc.      London:   .1.    ami    A. 

Churchill,    11,    New    Burliugtoa    Street.      189S.     Price 

Oi  cavo  volume,  bound  in  cloth,  and  containing,  besides  the 
preface  and  table  of  contents,  :->os  pages  of  subject-matter. 
The  text  is  illustrated  with  L9  will  executed  wood  engravings. 
An  alphabetical  index  terminates  the  work.  Tin-  subjects 
treated  of  are  as  follows: — General  Composition  of 
I  Ki\i.  Preliminary  Examination  of  Urine,  Diabetk 
I'iiim  .  Ai  .in  mi\(.i  s  Lis  ink.  Tin-;  Nitrogenous  CON- 
STITUENTS   <>i     I    i:l\l         COLOURING    MATTERS    OF    URINE. 

Aril  \hi\.  Very  considerable  stress  is  laid  in  this  work 
t>n  the  analytical  methods  best  adapted  for  the  determina- 
tion or  detection  of  those  substances  the  presence  of  which 
serves  to  characterise  the  urinary  disorders  under  investiga- 
tion. 


Protective  Measures.  [nfluences  on  Health.  Medical 
Attention.  Self-help  on  the  1  'art  of  the  Workpeople. 
Critique  as  to  Results.  Other  Methods  of  Chloride  of  Lime 
Making.  Special  Recipes.  Arrangement  of  the  W'oik-s. 
Periods  of  Work,  and  Wages.  Comparative  Statistics. 
Age  and  Mortality.  German  Chloride  of  Lime  Manufac- 
ture.    III.   Salt-Cake    ^nd.Htdroohxoric  Aero.      IV. 

Sulphuric  Acid.  V.  Caustic  Soda.  VI.  Chlorate  of 
Potassium  and  Sodium.  VII.  Carbonate  of  Soda.  VIII. 
Sulphur.  IX.  Chrome  Salts.  X.  Chemical  Works  in 
General.  XI.  Conditions  of  Labour  in  the  Chemical 
Works  of  Germany,  XII.  Chemical  Works  of  other 
States.  XIII.  Concluding  Remarks.  Appendix.  Recipes 
for  the  Prevention  of  Accidents  in  Various  Works. 


Chemistry,  [norgank  *nd  Organic,  with  Experiments. 
By  Charles  Loudon  Bloxam.  Eighth  Edition,  re- 
written ami  revised  by  J.  Millar  Thomson-,  Professor  of 
Chemistry,  King's  College,  London,  and  Arthur  G. 
Blox  \m.  Director  of  Chemistry  Department,  Goldsmiths' 
Institute,  New  Cross,  London.  London:  J.  and  A. 
Churchill,  11,  New  Burlington  Street.  1895.  Price 
18s.  6rf. 

I.\  the  preface  to  this  work  the  Editors  state  that  this 
Eighth  edition  "  has  been  carefully  revised  and  to  a  great 
extent  re-written,  the  main  object  being  to  preserve  as  far  as 
possible,  within  the  limits  of  a  single  volume,  the  original  j 
character  of  the  hookas  a  text-book  and  work  of  reference." 
The  book  is  of  8vo  size,  bound  in  black  cloth,  and  contains 
Preface,  Table  of  Contents,  806  pages  of  subject-matter 
illustrated  by  281  wood  engravings,  and  a  copious  alpha- 
betical index.  The  arrangement  of  the  work  somewhat 
differs  from  that  of  most  other  theoretical  text-books  of 
Chemistry,  in  that  an  additional  chapter  is  added  in  the 
portion  dealing  with  inorganic  chemistry,  devoted  to  sundry 
branches  of'  Applied  Inorganic  Chemistry,"  and  a  similar 
one  at  the  end  of  the  branch  devoted  to  Organic  Chemistry, 
devoted  to  certain  branches  of  "  Applied  Organic  Che- 
mistry.'" 


Ueber  Geiahrex  for  die  Arbeiter  ix  Chf.mischen 
Fabrikex,  Unfai.lyerhutuxgsmittel  u.\d  Arbeits- 
bedinguxgen.  Eine  durch  den  englischen  Parlaments- 
bericht  von  1893  veranlasste  kritische  Besprechung 
englischer  und  deutscher  Industrieverhaltnisse,  von 
Dr.  Koxrad  W.  Jurisch,  Docent  an  der  Koniglichen 
Technischen  Hochschule  zu  Berlin.  Mit  vier  Tafeln. 
1895.  Price  6s.  Berlin  :  R.  Gaertner's  Verlagsbuch- 
handlung,  Hermann  Heyfelder,  Schonebergerstrasse  26. 

This  work  consists  of  a  full  critical  report  "  On  the  Dangers 
for  Workpeople  in  Chemical  Factories,  with  Means  for 
Preventing  Accidents,  and  a  Consideration  of  the  Working 
Conditions."  It  was  occasioned  by  the  appearance  of  the 
English  Parliamentary  Report  of  1893,  and  it  covers  the 
ground  both  for  the  German  and  English  Chemical 
Industries,  and  is  thus  more  or  less  of  a  comparative 
character. 

The  book  is  contained  in  paper  cover,  contains  130  pages 
of  subject-matter,  four  sheets  of  engravings  illustrating 
items  of  plant,  and  a  full  Table  of  Contents  serving  also  as 
Index.  The  following  are  the  branches  of  Manufacture 
dealt  with  from  the  standpoint  mentioned,  and  to  trive 
general  illustration  of  the  method  of  treatment  in  each  case, 
the  items  under  the  first  branch,  Chloride  of  Lime,  will  be 
given: — I.  General  Remarks  and  Introduction.  II. 
Chloride     of    Lime.        Description     of      Manufacture. 


Handworterbuch  deb  Piiabmacie.  Praktisches  Iland- 
bnch    fiir    Apotheker,    Aertzte,    Medicinalbeamte    und 

Drogisten.  Ilerausgegebeu  von  A.  Bkbstowbkx  Wien 
und  Leipzig  :  Wilhelm  Braumuller,  k.  u.  k.  Hof-  und 
Lrnivei-i;  its-liuchhandler.  1895.  London  :  II.  Grevel 
and  Co.,  33,  King  Street,  Covent  Garden. 

In  continuation  of  Vol.  II.  of  this  Dictionary  of  Pharmacy, 
Parts  21  and  22  are  now  issued.  Part  21  begins  with 
"  Stereoisomerie"  and  concludes  with  "  Thymelseacex,'''  the 
latter  article  being  continued  into  Part  22,  which  ends  with 
Vitaeen\  The  conclusion  of  this  article  will  be  found  in  Part 
23,  yet  to  appear. 

The  Science  and  Art  of  Bread  Making.  Chemistry 
and  Analy  sis  of  Wheat,  Flour,  and  other  Materials  em- 
ployed in  Baking  By  William  Jago,  Chemist  to  the 
National  Association  of  Master  Bakers  and  Confectioners 
of  Great  Britain  and  Ireland,  &c.  London  :  Simpkin, 
Marshall,  Hamilton,  Kent,  and  Co.,  Limited.  1895.  Price 
1 5.v. 

This  is  an  8vo  volume,  bound  in  cloth,  and  containing 
preface,  table  of  contents,  an  introductory  chapter  contain- 
ing definitions  of  the  principles  of  heat,  and  of  chemical 
principles.  Including  this  chapter  the  work  contains  637 
pages  of  subject-matter  and  a  carefully  arranged  alphabeti- 
cal index.  The  text  is  illustrated  by  some  81  engravings. 
The  general  style  and  plan  of  the  work  will  be  gathered 
from  the  following  synopsis  of  its  contents  : — Chap.  I. 
Introductory.  II.  Description  of  Chemical  Elements  and 
their  Inorganic  Compounds.  III.  Description  of  Organic 
Compounds.  IV.  The  Microscope  and  Polarisation  ot 
Light.  V.  Constituents  of  Wheat  and  Flour  :  Mineral  and 
Fatty  Matters.  VI.  The  Carbohydrates.  VII.  The  Pro- 
teids.  VIII.  The  Enzymes.  IX.  Fermentation.  X.  Bac- 
terial and  Putrefactive  Fermentation.  XL  Technical 
Researches  on  Fermentation.  XII.  Manufacture  and 
Strength  of  Yeast.  XIII.  Physical  Structure  and  Physiology 
of  the  Wheat  Grain.  XIV.  Chemical  Composition  of 
Wheat.  XV.  Chemical  Composition  of  Flour  and  other 
Milling  Products.  XVI.  Bread  Making.  XVII.  Special 
Breads  and  Bread-Making  Processes.  XVIII.  Bakehouse 
Design.  XIX.  The  Machine  Bakery  and  its  Management. 
XX.  Analytical  Apparatus.  XXI.  Commercial  Testing  of 
Wheats  and  Flours.  XXII.  Determination  of  Mineral  and 
Fatty  Matters  in  Wheats  and  Flours.  XXIII.  Soluble 
Extract,  Acidity,  and  Proteids.  XXIV.  Estimation  of 
Carbohydrates,  and  Analysis  of  Bodies  containing  the  same. 
XXV.  Bread  Analysis.     XXVI.  Adulteration. 


JaHRF.SBERICHT  i'llEE  die  Leistu.xgen  der  Chemischen 
Techxologie,  jut  besoxderer  Berucksichtigung  der 
Gewerbestatistik  fur  das  Jahr  1894.  Von  Dr. 
Ferdinand  Fischer.  Mit  206  Abbildungen.  Leipzig  : 
Verlag  von  Otto  Wigand.  London  :  H.  Grevel  and  Co., 
33,  King  Street,  Covent  Garden.     1895.     Price  24s. 

Annual  Report  of  the  progress  and  condition  of  Chemical 
Technology,  with  trade  statistics,  for  the  year  1894, 
especially  as  regards  the  German  Empire.  Fischer's 
Jahresbericht  for  1893,  contained  1209  pages  of  subject- 
matter.     The  present  one  for  1894,  contains  1150  pages, 
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-whilst  its  complete  alphabetical  indexes  for  authors  and 
subject-matter  extend  from  page  1151  to  1 109,  i.e.,  over  48 
pages.  An  index  of  German  Patents  completes  the  volume, 
and  it  fills  9  pages. 

The  text  is  illustrated  with  206  engravings  referring 
to  plant  and  apparatus.  The  following  is  an  epitome  of  the 
subjects  treated  of  in  the  volume  classified,  and  the  extent 
of  each  group  denoted  by  the  pages  filled.  Grout  1. 
Chemical  Technology  ob  Fuul  (pages  5  to  133). 
II.  Metallurgy  (pages  135  to  313).  III.  Electro- 
Chkmisthy  (pages  344  to  429).  IV.  Chemicai.  Manu- 
factures, Inorganic  (pages  430  to  367).  V.  Chemical 
Manufai  tubes,  Obganic  (pages  5G8  to  734).  VI.  Glass, 
Pottery,  and  Eabtheswabe  ;  Cements,  Artificial 
Stone,  &c.  (pages  735  to  789).  VII.  Foodstuffs  (pages 
790  to  977).  VIII.  Chemical  Technology  of  the 
Textile  Fibres  (pages  978  to  iOG5).  IX.  Other 
Organic  Chemical  Industries  (pages  1066  to  1150). 

A  comparison  of  the  literature  of  this  volume  with  that 
of  the  Jahresbericht  for  1893  indicates  the  addition  in  the 
latter  of  a  new  group,  viz.,  Group  III.,  devoted  to  Electro- 
chemistry. 


Craue  fteport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

From  the  Board  of  Trade  Journal. 

Russia. 
Modification  of  Duty  on  Cream  of  Tartar. 

Note.—GoH  rouble  (100  copecks)  =  3s.  2d.  Poud  = 
36  lbs.  avoirdupois. 

A  despatch,  dated  18th  June  last,  has  been  received  by 
the  Foreign  Office  from  Sir  Frank  Lascelles,  Her  Majesty's 
Ambassador  at  St.  Petersburg,  in  which  it  is  stated  that,  by 
a  decision  of  the  Imperial  Council,  confirmed  by  His 
Majesty  the  Emperor  on  the  20th  of  May  last,  and  pro- 
mulgated in  the  "Official  Gazette"  of  the  12th  of  June 
1895,  the  following  modification  of  the  duty  under  section  95 
of  the  Russian  Customs  tariff  relating  to  cream  of  tartar  is 
decreed. 

The  modification  in  question  consists  in  a  distinction 
being  made  between  the  raw  and  the  semi-refined  product, 
the  latter  now  paying  a  higher  rate  of  duty  than  the 
fomier : — 

Section  95,  point  1. — Cream  of  tartar,  raw  (unrefined), 
tartaric  acid,  lime,  raw  (unrefined),  60  copecks  gold  per 
poud. 

Point  2. — Cream  of  tartar,  senii-rclini-d  (not  in  powder), 
frith  its  natural  tinge,  75  copecks  gold  per  poud. 

Norway. 

Tariff  Changes. 

In  a  list  of  alterations  made  in  the  Norwegian  tariff  which 
came  into  operation  on  the  1st  July  last  the  following 
occur  ; — 


in 

Tariff. 
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Rat 

ir«v. 

Old. 

M 
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Oil*,  naphtha  ol  petroleum  and 
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Stain. 
Tariff  Changes. 

A  despatch,  dated  1st  July  1895,  has  been  received  at  the 
Foreign  Office  from  Sir  II.  Drummond  Wolff,  notifying 
alterations  in  the  import  duties  on  certain  articles,  anil 
especially  calling  attention  to  the  fact  that  the  extra  duty 
on  foreign  coal  and  coke  is  1  peseta  per  ton,  instead  of  2\ 
pesetas  as  originally  proposed. 

The  following  are  the  alterations  referred  to  : — 

Art.  18.  Sections  8  and  9  of  tariff  to  be  modified. 

(K.)   Naphtha  oil,  vaseline,  and  raw  petroleum  to  pay 

30  pesetas  per  100  kilogs. 
(9.)    Benzine,   gasoline,    and    refined    petroleum,    &c, 
12  pesetas  per  100  kilogs. 

Art.  49.  Foreign  mineral  coal  and  coke  to  pay  an  addi- 
tional peseta  per  ton  of  1,000  kilogs. 

Coal  employed  for  metallurgic  and  siderurgic  purposes  is 
exempted  from  this  additional  duty. 

Art  50.  The  importation  of  phosphorus  can  only  be  made 
through  the  Matchmakers'  Association,  this  association 
being  obliged  to  supply  other  industries  which  used  it  at 
cost  price. 

Art.  53.  The  duty  on  powder  and  explosives  created  by 
Article  49  of  the  law  of  5th  August  1893  shall  be  regulated 
on  the  following  scale  : — 

Ordinary  sporting  powder,  40  centimos  per  kilog. 

Wasting  powder,  10  centimos  per  kilog. 

Dynamite  and  other  explosive  mixtures,  including  nitra- 
mite,  30  centimos  per  kilog. 

An  association  of  manufacturers  may  be  formed  to  sub- 
stitute for  this  duty  a  yearly  contribution  of  at  least 
600,000  pesetas. 

Victoria. 
Tariff  Decisions. 

Crucibles  (injector)  and  lids  made  of  fireclay,  bound 
with  metal,  are  assessed  for  duty  at  20  per  cent,  ad  valorem 
as  fireclay  goods. 

Multiscript  ink  is  dutiable  at  10  per  cent,  ad  valorem  as 
writing  ink. 

Pepsiue  and  diastase  wine,  "  Chassaing's,"  is  dutiable  at 
25  per  cent,  ad  valorem. 

Coal  tar  soap,  "  Jeyes',"  is  dutiable  at  Ad.  per  pound. 

Dog  soap,  "  Jeyes',"  is  dutiable  at  2c?.  per  pound. 

Household,  No.  1,  white  soap,  "  Jeyes',"  is  dutiable  at  2</. 
per  pound. 

Perfect  purifier  soap,  "  Jeyes',"  is  dutiable  at  2d.  per 
pound. 

Sublime  toilet  soap,  "  Jeyes',"  is  dutiable  at  Ad.  per 
pound. 

Wharfage. — Chloride  of  lime  is  dutiable  at  3s.  per  ton  of 
40  cubic  feet. 

The  following  articles  are  free  of  duty  , — 

Drugs,  &C.  (when  not  recommended),  viz. : — 
Euonymin,  in  1  oz.  bottles. 
Podophyllin,  in  1  oz.  bottles. 

Extracts  and  essences — all  extracts  and  essences  entirely 
free  from  alcohol,  and  not  coming  under  the  heading  of 
medicine  or  any  other  heading  in  the  tariff  shall  from  this 
date,  25th  January  1895,  be  admitted  as  essences  not  con- 
taining alcohol. 

Lactic  ferment  "  Danish,"  for  ripening  cream. 

Leather — The  undermentioned  descriptions  of  leather 
imported  on  and  after  1st  November  1894,  maybe  admitted 
free  of  duty,  viz. :  — 

Leather — kid  dressed  and  tanned  (known  as  Dongola). 

Leather  known  as  chrome-dressed  glace  kid. 

Multiscript  composition. 

Multiscript— perfect)  "  Herberts." 

Powder     surgical  dusting,  ".leyes',"  is  a  disinfectant. 

Purifier— perfect  fluid,  "  .Jeyes',"  is  a  disinfectant. 

Boot-beer — "  Hires,"  an  extract  not  containing  alcohol. 
Sanitas  iH  a  disinfecting  fluid. 
Vclkine  is  a  (\yc:. 
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GENERAL   TRADE  NOTES. 

Decadence  oj    Bbitibb  Tbade  chbougb  Trieste. 

A  despatch,  dated  June  4th  last,  has  been  received  al  the 
Foreign  Office,  from  Mr.  J.  <i.  Haggard,  Her  Majesty's 
Consul  at  Trieste,  with  reference  to  the  decline  of  British 
trade  through  Trieste,  in  which  he  reports  that,  in  con 
sequence  of  the  \>m  numerous  applications  from  tradesmen 
and  merchants  in  England  for  assistance  in  trade  matters, 
and  the  consequent  inquiries  made  by  the  Consulate,  it  has 
recently  be<  n  prominently  drawn  to  his  attention  how  trade 
with  England  through  Trieste  is  waning  in  many  different 
directions  through  the  high  duties,  and  since  the  abolition 
of  the  free  port. 

Another  important  branch  of  British  trade  that  has  now 
become  extinct  i-  the  importation  of  cement;  in  fact,  export 
of  the  Austrian  article  has  already  commenced  to  British 
territory;  but  details  seem  unnecessary;  there  is  generally 
a  less  demand  through  Trieste  for  English  goods  of  almost 
all  kinds,  chiefly,  perhaps,  through  increased  home  pro- 
duction protected  by  heavy  tariffs  and  dues. — Board  of 
Trade  Journal. 

Adulteration  of  Olive  Oil. 

Her  Majesty's  Consul  at  Leghorn,  in  a  reporl  to  the 
Foreign  Office,  dated  April  23rd  last,  says  that  adulteration 
is  still  prevalent  with  a  certain  class  of  trade,  as  also  the 
practice  of  selling  a  very  inferior  article  and  calling  it  Lucca 
oil.  Only  recently  it  was  proved  in  one  of  the  London 
police  courts  that  a  firm  of  oilmen,  owning  a  number  of 
shops,  were  in  the  habit  of  supplying  their  customers  with 
a  mixture  of  seed-oil  with  olive  oil,  the  latter  necessarily  of 
the  lowest  quality. 

Oil  in  so-called  Florence  flasks  should  be  entirely 
avoided  by  consumers  in  England,  since,  through  the 
unscrupulousness  of  some  traders,  these  flasks  have  cotton- 
seed oil  pure  and  simple,  or  some  adulterated  rubbish, 
put  into  them.  As  bearing  upon  this,  it  should  be 
mentioned  that  the  Italian  Customs  authorities  hardly 
seem  to  appreciate  the  importance  to  Italy — the  leading 
olive  oil-producing  country  of  the  world — of  prohibiting 
the  adulteration  of  olive  oil.  For  otherwise  they  would 
hardly  permit  the  mixing  of  cotton-seed  oil  with  common 
olive  oil  to  be  carried  out  in  the  entrepot,  or  Government 
bonded  warehouses  (the  cotton-seed  oil  being  in  bond), 
for  the  sole  purpose  of  exportation.  It  is  hardly  necessarj- 
to  add  that  export  houses  of  repute  here  in  the  fine  olive 
oil  trade  are  not  guilty  of  such  a  practice  ;  as  also  that 
pure  and  fine  Tuscan  oil  is  exported  hence,  largely  to 
London  and  other  markets.  Still,  the  only  guarantee  the 
public  in  England  can  have,  lies  in  the  name  and  standing 
of  well-known  firms  of  good  repute,  who,  importing  the 
article  direct,  are  able  to  vouch  for  it,  and  who  place  it  on 
the  market.  A  practice  followed  by  some  second-rate 
concerns  of  supplying  retailers  with  bottled  oil  bearing 
only  the  names  of  the  exporters,  not  the  names  of  the 
importers,  is  not  to  be  recommended.  It  is  too  often  a 
cloak  for  a  cheap  and  nasty  article,  since  the  object  is 
generally  to  make  a  larger  profit  than  would  be  obtainable 
by  selling  fine  Lucca  oil  guaranteed  to  be  such  by  an 
importing  firm  of  repute.  It  is,  no  doubt,  owing  to 
dishonesty  in  trade  that  many  acquire  a  dislike  for  olive 
oil  as  food  simply  because  a  good  part  of  what  is  sold  is  of 
very  inferior  quality,  and  perhaps  also  adulterated — stuff, 
in  short,  fit  for  soap-making  or  other  industrial  purposes, 
but  not  certainly  for  the  table.  (iVo.  1,550,  Foreign 
Office  Annual  Series.] 

Olive  Oil  in  Sicilt. 

More  than  one-fifth  of  the  olive  oil  produced  in  Italy  is 
made  in  Sicily,  its  manufacture  being  the  chief  industry  in 
that  island.  The  factories  are  usually  small,  employing 
from  10  to  12  men,  and  are  of  one  storey  only.  Upon  a 
platform  constructed  of  heavy  masonry  and  about  one  yard 
high,  an  edge-runner  of  stone  weighing  about  16  cwt.  and 
1  ft.  thick,  revolves  slowly,  the  motive  power  being  a  horse 
or  a  mule.     The   olives,  which  should  be  perfectly  ripe,  are 


thrown  by  hand  under  the  revolving  stone?,  and,  when 
crushed,  arc  removed  by  means  of  a  shovel.  The  output  is 
about  1  cwt.  of  crushed  olives  in  half  an  hour.  The  paste 
is  next  placed  in  soft,  flat  rush  bags  having  a  very  small 
opening.  About  15  such  bags  are  piled  one  above  the 
other,  the  openings  being  upwards.  Pressure  is  then  applied 
by  means  of  a  strong  wooden  -crew  worked  by  six  or  eight 
men.  The  pressure  is  at  first  applied  very  gently,  then  gradu- 
ally increased.  The  oil  runs  through  a  trough  into  a  tub  more 
than  half  full  of  water.  The  coarser  impurities  are  deposited 
at  the  bottom  of  the  water,  on  the  surface  of  which  the  oil 
floats.  "When  the  bags  have  been  under  pressure  for  about 
five  minutes  they  are  taken  out,  and  their  contents  again 
placed  under  the  edge-runner.  This  operation  is  repeated 
three  times.  The  press-residues  are  then  heaped  up  in  a 
dark  room  to  a  d<jpth  of  about  1  ft.  4  ins.,  and  allowed  to 
remain  for  three  days,  when  they  heat  spontaneously.  They 
are  then  brought  to  the  press  for  a  fourth  and  last  time. 
The  final  residue,  which  amounts  to  about  70  per  cent,  of 
the  weight  of  the  olives,  was  formerly  used  for  fuel,  but 
much  of  it  is  now  sent  to  larger  oil-mills,  where  it  is  treated 
a  fifth  time.  The  crude  oil  is  removed  to  a  room  where  the 
temperature  is  as  near  66°  F.  as  possible.  In  about  a  week 
it  loses  its  turbid  appearance,  and  it  is  then  transferred  to 
other  vessels,  in  which  it  is  kept  until  required  for  sale  or 
use.  Although  a  few  small  steam  oil-mills  have  been 
recently  erected  in  Sicily,  the  greater  bulk  of  the  olive  oil 
produced  is  made  as  described. — Imperial  Institute  Journal. 

The  French  Sugar  Tka.de  in  1894. 

The  "  Journal  Officiel"  of  the  14th  June  last,  publishes 
detailed  statements  of  the  amount  of  sugar  imported  into 
and  exported  from  France  in  the  year  1894.  From  these 
it  would  appear  that,  according  to  the  Customs  declarations, 
161,263,000  kilogs.  were  exported,  or  153,443,000  kilogs. 
expressed  in  refined  sugar. 

During  the  same  period  179,648,000  kilogs.  were 
imported,  of  which  119,322,000  came  from  the  French 
colonies  ;  59,330,000  were  cane,  434,000  beetroot,  and 
562,000  "  vergeoises  "  or  bastard  sugar.  Of  the  foreign 
sugar,  the  Dutch  Indies  and  Egypt  together  furnish  by  far 
the  largest  amount  (over  56,000,000  kilogs.),  and  England 
supplies  two-thirds  of  the  beetroot  and  four-fifths  of  the 
vergeoises  imported. — Board  of  Trade  Journal. 

Russian  Sugar  Syndicate.* 

Some  interesting  information  has  been  lately  published 
with  regard  to  the  Russian  sugar  syndicate  (Xe  Syndicat 
des  Sucres)  taken  from  Les  syndicats  industrials  of  M. 
Yanjoul,  professor  of  political  economy  at  the  university  of 
Moscow. 

The  Government  having  refused  to  undertake  the  control 
of  the  sugar  production,  the  parties  concerned  had  resort  to 
a  private  agreement  amongst  themselves.  On  the  28th 
April  1887,  171  manufacturers  (out  of  a  total  of  219) 
formally  signed  at  Kief,  before  a  notary,  an  agreement  to 
determine  for  the  remainder  of  the  season  1886-37,  and  the 
two  following  seasons,  the  maximum  of  sugar  to  be  placed 
on  the  home  market  by  each  manufactory.  This  maximum 
was  first  fixed  at  95  per  cent,  of  the  average  production  of 
the  five  years  preceding,  or  at  66^  per  cent,  of  the  highest 
figure  to  which  the  production  had  attained  during  either  of 
the  seasons  1881-82,  1885-86.  Any  amount  produced  in 
excess  to  be  exported.  A  committee  formed  by  the 
syndicate  was  charged  with  the  surveillance  of  the  mem- 
bers ;  and  would  notify  to  them  to  stop  the  exportation  as- 
soon  as  the  price  of  sugar,  including  duties,  should  reach  4 
roubles  50  kopecks  on  the  Kief  Exchange. 

This  agreement  was  renewed  in  1888  for  two  years,  and. 
in  1890  till  the  1st  September  1895.  In  1888,  the  number 
of  subscribers  was  190  (out  of  221),  and  in  1890,  193  (out 
of  223).  Since  the  arrangement  of  1888,  the  contingents*  of 
the  members  have  been  modified  on  a  basis  of  production. 


*  '*  Bulletin  Eusse  de  Statistique  Financiere  et  rte  Legislation, 
May  1895.  .    , 

Note.  —  Dessiatine  =  -2-7   acres.       Poud  =  33   lbs.    av  >ir  lupoid 
Itoubk'.  (gold)  =  3*.  •_'</, 
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power,  and  this  has  increased  the  quota  of  (18  manufactories. 
In  1890,  the  duties  having  been  increased  by  1  5  kopecks, 
it  was  decided  not  to  stop  exportation  till  the  prices  should 
touch  4  roubles  65  kopecks.  Finally,  the  convention  was 
prorogued  (on  the  30th  September  1894)  for  four  years,  to 
date  from  the  1st  September  1895.  The  new  arrangement 
permits  of  the  following  amendments  :  — 

The  Syndicate  is  obliged  to  form  a  reserve  of  3,000,000 
poudsto  supply  the  market  in  the  eventuality  of  a  bad  beetroot 
harvest  or  an  exceptional  rise  in  prices  ;  exportation  must 
cease  if  prices  rise  to  5  roubles  in  winter,  and  5  roubles 
25  kopecks  in  summer ;  the  agreement  authorises  members 
to  form  groups  for  the  collective  exploiting  of  their  share. 
In  addition,  if  a  factory  be  destroyed  by  fire  it  will  have  the 
right  to  cede  to  another  the  amount  which  it  is  authorised 
to  sell  in  Russia.  Finally,  as  in  previous  agreements,  the 
syndicate  has  a  right  to  compensation  for  an}-  unfulfilled 
engagement ;  penalties  are  inflicted  not  only  in  the  case  of 
sales  made  over  and  above  the  authorised  amount,  but  also 
in  the  case  of  any  delay  in  the  exportations. 

M.  Yanjoul  goes  on  to  say  that  the  formation  of  the 
syndicate  has  shown  beneficial  results,  it  being  an  undeni- 
able fact  that  without  such  an  arrangement  as  was  come  to 
in  1887,  the  crisis  would  have  developed  into  a  catastrophe 
for  a  large  number  of  factories.  It  is  said  that  a  third  of 
the  existing  establishments  would  have  been  involved  in  ruin. 
Another  point  in  favour  of  the  syndicate  is  the  stability  in 
the  price  of  sugars  since  1887.  Except  in  1893  (follow- 
ing on  the  bad  harvest  of  1892),  the  prices  of  sugars  have 
been,  under  the  syndicate,  infinitely  more  stable  than  during 
the  antecedent  period. 

The  object  of  the  syndicate  is  not  to  limit,  as  do  many 
other  similar  organisations,  the  production  of  the  article  in 
order  to  regulate  the  price  of  it ;  but.  according  to  a  docu- 
ment published  by  the  syndicate  itself,  to  divide  fairly 
among  the  factories  the  exportation,  which  must  be  carried 
on  at  a  loss,  without  diminishing  the  amount  exported  or  the 
country's  production  of  sugar. 

It  is  on  this  basis  that  the  syndicate  of  sugar  is  constituted. 
If  the  production  imposes  a  loss  on  the  export  trade,  the 
manufacturers  are  obliged  to  cover  this  loss  by  raising  their 
prices  in  the  country  itself.  So  the  foreign  consumer's 
gain  is  the  Russian  consumer's  loss.  The  manufacturers 
themselves  are  beginning  to  understand  that  the  present  is 
an  abnormal  state  of  affairs.  A  pamphlet  published  three 
years  ago  by  the  committee  of  the  syndicate,  on  the  sugar 
industry  of  Kussia  and  Germany,  came  to  the  conclusion 
that  it  would  be  rash  to  found  the  future  of  the  Russian 
sugar  industry  on  the  hope  of  an  everlasting  victorious 
competition  with  the  German  product  on  the  Western 
markets.  It  appears  desirable,  says  M.  Yanjoul,  in  conclu- 
sion, to  limit  the  production  of  sugar  in  Kussia  to  the  needs 
of  the  country's  consumption. 

The  following  figures  are  taken  from  the  official  statistics 
for  the  years  given: — Area  planted  with  beetroot,  1892, 
255/410  dessiatines  (1S'J1,  281,140).  Amount  produced, 
1892,235,880,000  ponds  (4891,  966,081,000).  Number  of 
manufactories,  1891  92,  226  {4890-91,828).  Amount  of 
beetroot  used,  1891-92,  262,556,000  ponds  (4890-91, 
101,990,000).  Duty  paid  oil  native  sugars,  1893,  80,042,8  L9 
roubles  (1891,  27023,430).— Ibid. 
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The  following  are  the  principal  bounties  ami  drawl 
granted  in  Germany-  :  — 

According  to   tie-  Imperial    law   of   May  81,   1891,   all 
sugar  manufactured  in    Germany  from    beetroot,  with   or 
without    the    admixture    of    other    raw    materials,   pays   an 
luty  (Verbrauchssteuer)  of  9     per  cwt.     This  duty 
olleeted  when  the  sagas  passes  from  the  control  of  the 
revenue  officers  (under  whose  supervision  the  manufacture 
ed  on)  into  free  inland  commerce.     Bugar  which  is 
•I  from  Germany,  oi   deposited  in  a  bonded  ware- 
bouse  under  Government  seal  without  leaving  the  control 
Be  authorities,  pays  no  duty,  but  if  it  has  once 
v  is  not  returned  on  exportation.     In  the  i 

i         ,  however,  in  the  preparation   of 
1  ed,  the  Federal  <  ouncil  may 


order  the  refund,  upon  exportation,  of  the  excise  duty  paid 
upon  the  amount  of  sugar  which  they  contain.  German 
beet  sugar  (waste)  intended  for  feeding  cattle,  or  for  any 
purposes  other  than  human  consumption,  is  free  of  excise 
duty. 

The  law  in  question  further  provides   that  sugar  of  the 
three  following  classes  — 

(«.)    Raw  sugar  containing  at   lca9t  90   per   cent.,  or  re- 
fined sugar  containing  between  90  and  98  percent, 
of  pure  sugar ; 
(b.)  Candy,  and  sugar  in  hard  white  1  taves,  blocks,  discs, 
sticks,    or  cubes,    and    crystallised    sugar    of  any 
other  description,  containing  at  least  99j  per  cent, 
of  pure  sugar  ; 
(c.)   All  other  varieties  of  hard  dry  sugar  (with  less  than 
1  per  cent,  of  water),   and  containing  at  least  98 
per  cent,  of  pure  sugar,  except  those  included  in 
class  b  ; 
when  exported  in  quantities  of  more    than  half  a   ton  (500 
kilos.),  should  receive  a  bounty  on  exportation  derived  from 
the  proceeds  of  the  excise  duty  on  sugar,  amounting  to — 


Per  Cwt. 

Per  100  Kilos. 

Class  A  

s.    d. 

o  n 

1     0 
0  10 

Marks  pf. 
1    25 

„     B   

2    00 

„     C 

1    65 

if  exported  at  any  time   between  August  1,  1892,  and  July 
31,  1895  ;  or  of— 


Per  Cwt. 


Per  100  Kilos. 


Class  A 
„     B 

,.     C 


s.    d. 
0    6 

0  lOi 

0    8* 


Marks  pf. 
1    00 

1    75 

1    40 


if  exported  between  August  1,  1895,  and  July  31,  1897. 

The  bounty  must  be  refunded  if  the  sugar  is  taken  from 
a  bonded  warehouse  to  a  sugar  factory,  or  is  otherwise  sold 
into  the  interior. 

The  import  duty  on  foreign  sugar  is  18.s\  per  cwt.  (36 
marks  per  100  kilos.).  When  imported,  however,  for 
further  treatment  in  a  sugar  refinery,  one-half  of  the  duty, 
viz.,  9.v.  per  cwt.,  is  remitted,  an  amount  corresponding  to 
the  exeise  duty  to  which  it  then  becomes  liable.  It  is 
proposed  by  the  Government  to  increase  both  the  excise 
duties  and  the  bounties  on  sugar. 

By  the  law  of  June  24,  1887,  the  excise  duty  or  tax  on 
consumption  ( V erbrauchsabya.be)  on  spirits  amounts, 
within  the  limits  of  the  States  to  which  the  law  applies, 
to  2.v.  A<i.  for  every  gallon  (50  pf.  per  litre)  of  pure  alcohol 
produced,  provided  that  the  total  amount  of  spirits  manu- 
factured within  those  States  in  one  year  does  not  exceed 
one  gallon  (4\  litres)  per  head  of  the  population  according 
to  the  last  census.  Alcohol  manufactured  in  excess  of  this 
amount  pays  3*.  2d.  per  gallon  (7o  pf.  per  litre). 

This  duty  is  not  levied  on  spirits  intended  for  exporta- 
tion, or  which  are  to  be  used  for  purposes  other  than 
human  consumption. 

In  ease  of  the  exportation  of  manufactured  articles 
containing  alcohol  which  has  paid  excise  dutj .  the  Federal 
Council  can  allow  a  drawback  to  bo  conceded  to  them  at 
the  rat.'  of  2v.  4<l.  for  every  gallon  (50  pf.  per  litre)  of 
pure  alcohol  used. 

Besides  the  excise  duty,  the  so-called  agricultural  dis 
tilleries  (i.e.,  those  which  chiefly  use  grain  or  potatoes 
for  th<'  manufacture  oi  spirits  on  a  small  scale),  and  dis- 
tilleries of  molasses  and  beetroot,  pay  a  tax  of  I*.  3d.  pei 
hectolitre  (22  gallons)  of  vat-contcnts ;  and  distilleri 
which  nse  fruit,  grapes,  and   wine  in  the  manufacture  of 

spirits    pay    a    lax    up    to    LOflT,    per    hectolitre-   on    such   raw 

materials. 
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Distilleries  n.>t  subject  to  th<  se  taxes  pay  a  supplementary 
dutj  of    al  !■•« --t   Mi/,  pei  gallon  o£    pure  alcohol, 
which  i~  also  refunded  on  exportation. 

.  maximum  import  dutii  -  on  npirits  are: — 


PerCwt. 


1.  On  Liqueuj s 

2.  All  other  spirits— 

1 1 


[b.)  In  bottles,  si. .11.  I her  vessels. 


4  10    0 


3    2    0 
1  10    0 


—Ibid. 
The  Pbodi  otion  of  French  Brandt. 

During  the  course  of  a  debate,  which  recently  (19th  June 
last )  took  place  in  the  French  Chambers,  and  which  was 
reported  in  the  Journal  Officiel,  the  following  statements 
were  made  with  regard  to  the  production  of  brandy  in 
[Trance.  In  the  year  1850  the  total  production  of  alcohol  of 
every  sort  was  891,500  hectolitres  or  19,613,000  gallons  ; 
out  of  this  total  815,000  hectolitres  or  17,930,000  gallons 
were  made  from  wine,  cider,  or  from  other  fruit  products  ; 
there  remained,  consequently,  only  75,500  hectolitres  or 
1,661,000  gallons  of  trade  brandy  {ulcool  (/'Industrie). 

In  1876  the  total  production  of  brandy  had  risen  to 
1,709,000  hectolitres  or  37,598,000  gallons,  of  which 
1,054,000  hectolitres  or  23,188,000  gallons  were  trade 
brandy  {alcool  d' Industrie),  and  655,000  hectolitres  or 
14,410,000  gallons  were  made  from  wine,  cider,  or  fruit. 

At  this  date  the  phylloxera  made  its  appearance,  and,  as 
a  consequence,  the  amount  of  brandy  made  from  wine 
decreased  steadily,  whilst  on  the  other  hand  the  production 
of  trade  brandy  increased  enormously,  and  quite  out  of 
proportion  to  the  diminution  which  occurred  in  the  pro- 
duction of  wine  brandy  ;  indeed,  for  1  hectolitre  or  22  gallons 
of  wine  brandy  which  disappeared,  no  less  than  3  hecto- 
litres or  66  gallons  of  trade  spirit  made  from  corn,  molasses, 
or  beetroot  took  its  place.  Thus  in  the  year  1886,  out  of  a 
total  production  of  2,052,000  hectolitres  or  45,144,000 
gallons,  no  less  than  2,000,000  hectolitres  or  44,000,000 
gallons  were  trade  spirit  {alcool  d' Industrie). 

In  1889  there  was  so  much  over-production  that  the 
Chambers  thought  fit  to  decree  by  law  of  the  8th  of  July 
1890  an  import  duty  of  3  francs  per  100  kilogs.  on  maize 
and  on  rice,  with  the  view  of  diminishing  the  amount  of 
brandy  produced  from  farinaceous  substances.  As  a  con- 
sequence of  the  imposition  of  this  duty  the  amount  of  brandyr 
produced  from  this  substance  declined  from  758,000  hecto- 
litres or  16.676,000  gallons  in  1889  to  392,000  hectolitres  or 
8,624,000  gallons  in  1891.  As  far  as  the  production  of 
alcohol  from  maize  and  rice  was  concerned  the  object  was 
attained,  hut  the  general  situation  did  not  change.  It  is 
true  that  there  was  a  diminution  of  350,000  hectolitres  or 
7,700,000  gallons  from  farinaceous  substances,  but  on  the 
other  hand  there  was  a  corresponding  increase  in  the  amount 
of  brandy  produced  from  beetroot  and  from  molasses.  The 
fabrication  of  trade  spirit  was  still  further  developed,  and  in 
1893  the  total  production  of  alcohol  had  reached  the 
extraordinary  figure  of  2,476,000  hectolitres  or  54,472,000 
gallons. 

The  consumption  had  at  the  same  time  augmented,  but 
not  in  the  same  proportion.  The  following  figures  will  speak 
for  themselves : — 




Hectolitres. 

Gallons. 

In   1888   there   was   a   home   pro- 
duction of. 
In  lsss  there  was  an  importation  of 

2,162,483 
117,875 

47,574,626 
3,253,250 

Total 

2,310,358 

2,159,S51 

50,827,876 
17,516,722 

Excess  product  remaining  in 
hand. 

150,507 

3,311,154 

1 1  ectolitres. 

Gallons. 

In  i^s'.i  there  was  mi  exa  u  product 

remaining  on  band  of. 
In  L890  the  excess  product  «.'is 

It  7,000 
UfiOO 

8,284,000 
868,000 

82.0 

704000 

In  1898 

86,000 

792,000 

In  1893  the  figures  were  as  follows  : — 


Hectolitres.         Gallons. 


Production  . 
Importation 


2.476,000 
1  M.000 


54,472^)00 
BOM 


Total 

2,620,000 
2,896,000 

325,000 

1 

57,>i  10,000 
50,490,000 

Excess  product  remaining 
in  hand. 

7,150,000 

As  a  natural  consequence,  the  surplus  stock  of  alcohol 
on  hand  on  the  31st  of  December  1893  was  found  to  be 
2,980,895  hectolitres  or  65,579,690  gallons.  The  amount 
in  hand  is  no  doubt  serious,  but  it  becomes  all  the  more  so 
in  view  of  the  vintage  of  189?.  The  wine  produced  in  the 
month  of  September  IH'.cj  would  not  in  the  natural  course 
of  things  be  made  into  brandy  until  the  month  of  February 
or  March  1894.  As  the  amount  of  wine  turned  into  brandy 
increases,  by  so  much  will  the  trade  brandy  {alcool 
d' Industrie)  be  put  on  one  side,  and  the  natural  brandy- 
will  regain  its  original  position.  The  situation  is  regarded 
in  France  as  very  serious  for  the  departments  of  the 
North,  where  the  greater  part  of  the  trade  brandy  is  now 
produced. — Ibid. 

The  Swiss  Alcohol  Monopoly. 

The  United  States  Consul  at  Zurich  reports  as  follows : — 

In  order  to  better  regulate  the  manufacture  and  sale  of 
alcohol,  prevent  adulteration,  restrict  consumption  among 
the  poorer  classes,  and,  at  the  same  time,  create  a  much 
needed  revenue  for  the  cantons,  the  Federal  Government, 
by  virtue  of  the  authority  vested  in  it  by  the  federal  con- 
stitution, on  December  23rd,  1886,  enacted  a  law  by  which 
the  right  to  manufacture  and  sell  alcohol  became  the 
exclusive  privilege  of  the  Federal  Government.  This  law 
was  immediately  put  in  operation. 

The  manufacture  of  alcohol  is  under  the  supervision  of 
the  "  Federal  Alcohol  Administration,"  and  the  sales  thereof 
are  made  by  that  authority.  None  but  pure  spirits  are  sold 
to  the  manufacturers  and  rectifiers  of  beverages,  druggists, 
&c,  and  the  product  of  home  distillers  is  invariably  given  the 
preference.  All  spirits  obtained  otherwise  than  from  the 
distillation  of  the  grape,  wines,  pomace,  lees  of  wine, 
apples,  pears,  cherries,  plums,  prunes,  &c,  are  subject  to  the 
federal  monopoly  and  can  only  be  sold  by  the  Government. 
Such,  however,  as  are  obtained  from  the  distillation  of  the 
above-named  home  products  are  free  and  can  be  sold  by  the 
parties  producing  them. 

The  Government  obtains  its  alcohol  supplies  by  contract 
with  Swiss  distillers,  whose  distilleries  must  be  under 
Government  control.  Agricultural  home  corporations, 
distilling  from  grains  and  potatoes,  are  given  the  prefe- 
rence. 

Foreign  spirits  are  imported  exclusively  by  the  Govern- 
ment; so-called  Qualitaets-Spirituosen,  i.e.,  liquors  con- 
taining not  over  72  per  cent,  of  alcohol,  and  imported  by 
others,  pay  a  monopoly  tax  of  80  francs  per  100  kilos.  (16 
dols.  per  220  lb.),  plus  a  customs  duty  of  20  centimes  (3-86 
cents)  for  each  alcoholic  degree. 

Exported  articles,  in  the  manufacture  of  which  alcohol  is 
consumed,  receive  a  drawback  in  a  proportion  equal  to  the 
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quantity  of  spirits  used,   provided  that  the  quantity   con 
-unied  for  any  one  shipment  is  not  less  than  20  litres  (28 
quarts) ;  for  le^s  quantities,  no  drawback  will  be  paid. 

All  sales  of  alcoholic  spirits,  except  in  quantities  of  not 
less  than  40  litre-  (42*3  quarts'),  by  licensed  wholesale 
dealers,  is  prohibited  by  law.  Swiss  formers,  however,  are 
allowed  to  sell  the  products  of  their  own  stills,  when  dis- 
tilled from  fruits  of  their  own  farms,  in  quantities  of  not 
less  than  5  litres  (5-28  quarts). 

The  execution  of  the  law  devolves  upon  the  federal 
council,  with  the  assistance  of  the  respective  cantons.  For 
the  purposes  of  supervision  and  execution,  the  federal 
council  appoints  ten  supervisors  for  a  term  of  not  more 
than  three  years,  whose  duties  are  :  (1)  To  take  charge  of 
the  product  of  Swiss  distillers,  distilling  on  contract  with  the 
Swiss  Government,  and  to  control  the  output ;  (2)  to 
periodically  take  account  of  the  administration's  stock  ;  (3) 
to  supervise  exports  subject  to  drawbacks  ;  (-4)  to  super- 
vise the  denaturalisation  of  spirits  ;  (5)  to  keep  a  record  of, 
and  report  upon  infringements  of  the  law  ;  (6)  to  perform 
the  administration's  office  and  other  work.  The  country  is 
divided  into  nine  supervising  districts,  with  one  supervisor 
at  its  head. 

Strict  supervision  is  kept  over  distilleries,  as  to  the  loca- 
tion of  premises,  apparatus  used,  cleanliness,  working 
hours,  kinds  of  materials  used  for  distillation,  &c,  and  the 
supervisors  must  at  all  times  have  free  access  to  the 
distilleries  during  the  distilling  period.  The  distilling 
period  is  limited  to  from  seven  to  eight  months  of  each 
year,  beginning  any  time  after  the  15th  of  September.  All 
the  distillery  establishments  must  be  closed  and  sealed  by 
May  15. 

The  net  revenues  of  the  alcohol  administration  are  dis- 
tributed among  the  cantons  in  a  ratio  proportionate  to  their 
population,  as  shown  by  the  latest  census,  but  each  canton 
is  held  duty  bound  to  set  aside  10  per  cent,  of  such  net 
revenue  for  the  exclusive  purpose  of  restricting  alcoholism 
and  for  the  support  of  institutions  created  for  the  purpose 
of  curing  and  redeeming  drunkards. 

Alcohol  is  purchased  from  contracting  distillers  in 
quantities  of  not  less  than  150  nor  more  than  1,000  hecto- 
litres (3,965  and  20,417  gallons)  at  a  time,  and  at  a  price 
fixed  from  time  to  time  by  the  federal  council,  which, 
however,  can  not  be  lower  than  130  francs  (25  dols.)  nor 
higher  than  150  franc-:  (28 "95  dols.)  per  hectolitre  (26 '417 
gallons)  of  proof  alcohol,  cash,  exclusive  of  packages. 

Four  kinds  of  spirits  are  sold  for  the  manufacture  of 
beverages  :  — 

(1.)  Wine  spirits,  95  per  cent.,  monopoly  brand 
"  A.  V.  W."  -imilar  in  quality  to  the  best  absolutely 
neutral  German  wine  spirits,  distilled  from  filtered  potato 
spirits,  at  175  franc-  per  100  kilos.  (33*76  dols.  per  220 
lb.)  net,  or  142*50  fraucs  per  hectolitre  (27 '50  dols.  per 
20-417  gallons),  95  per  cent,  naked.  (100  kilos,  spirit  at 
per  cent,  are  equal  to  122-7  litres  of  95  per  cent.,  or 
116*6  litres  proof.) 

(■i.)  Prime  spirits,  monopolj-  brand  "  A.  V.  1'.,"  95  per 

-ponding   in   quality   with   the    finest  German 

.to   ipirits,    at   170    francs  per    100  kilos.   (32*87  dols. 

per  220  lb.),  or  138*53  francs  per  hectolitre  (26-74  dols. 

26'  117  gallons),  95  pel  cent,  naked. 

|      line     spirit-,      95      pel     cent.,     monopoly     brand 

"  A.  V.  V."  same  quality  a-   rectified  German  or  Austrian 

spirit.-,  at   107   franc-    pet  100  kilo-.    (82*28    dols.   per  220 

lb.)   net,  or  186*08   Iran'-,   pel    hectolitre   (26*26   dols.   per 

20-417  gallons;,  95  per  cent,  naked. 

(4.)  Crude  ipiriti  of  rari  of  strength,  Bay,  as 

a  rule,  from  90  to  95  pei  eent.  from  the  product  of  don 
distilleries,  at  143*85  francs  per  hectolitre  (27*67  dols, 

pet  2 f i '  4  I  7  gallon-;,  100  I  vithout  package. 

Spii  m  the  arts,  for  technical  purposes,  or  in  the 

household    as   fuel,    an-    sold   at     cost    hy   the   Government, 

after   being    denaturalised    and    thereby    made   unfit    foi 
drinking  purpc 
To  denaturalise    alcohol,  two  methods  are  resorted   to, 

viz.,  the  absolute  and  the  relative-.     The  absolute  method 

o  -pirits  to  be  n  lamps  oi  other 

m  tb     I  nidi  iseholds,  and  is  denaturalised 


by    tin;  addition   of  coal-tar   oil,    pyridine   bases,  pyrox\  lie 
spirit,  or  other  similar  substances,  to  the  pure  alcohol. 

The  alcohol  administration  changes  its  method  of  mixture 
from  time  to  time,  so  as  to  prevent  reraturalisation. 

Alcohol  consumed  in  the  arts  or  in  industrial  pursuits  is 
denaturalised  BO  as  to  avoid  neutralisation  of  its  usefulness. 

For  instance,  if  alcohol  is  wanted  for  the  manufacture  of 
vinegar,  acetic  acid  is  the  mixture  ;  for  varnish,  camphor, 
turpentine,  or  shellac ;  for  perfumery,  a  solution  of  castor- 
oil  soap ;  for  other  industries,  naphthaline,  pyroxyline, 
benzine,  nitric  acid,  ether,  &c.  Spirits  with  relative 
denaturalisation  are  sold  only  to  bona  fide,  well-known 
manufacturers  in  possession  of  a  federal  finance  depart- 
ment's licence,  who  must,  upon  receiving  the  spirits, 
subscribe  to  an  obligation  agreeing  to  use  it  only  for  their 
own  account.  They  are,  in  addition,  subjected  to  a  strict 
control,  and  must  at  all  times  be  prepared  to  show  con- 
clusively the  quantity  of  denaturalised  spirits  consumed  in 
their  establishments. 

Denaturalised  spirits  are  sold  as  follows  j  — Absolute,  for 
fuel  and  other  similar  purposes,  94  to  95  per  cent.,  at  55 
francs  per  100  kilos.  (10-62  dols.  per  220  lb.)  net,  or 
4525  lb.  per  hectolitre  (8-73  dols.  per  26-417  gallons), 
95  to  94  per  cent,  naked.  Relative,  for  industrial  purposes, 
per  100  kilos.  (220  lb.)  net — wine  spirit,  06  francs  (12-74 
dols.);  prime  spirit,  58  francs  (11-19  dols.);  fine  spirit, 
53  fraucs  (10-23  dols.);  and  crude  spirit,  45  francs  per 
hectolitre  (8*68  dols.  per  26-417  gallons),  100  per  cent. 

Orders  must  be  sent  to  the  alcohol  administration  at 
Berne,  and  will  be  filled  from  one  of  the  federal  depots 
nearest  to  the  point  of  the  parties  ordering  the  same. 

The  penalties  for  infractions  of  this  law  vary  as  to  cir- 
cumstances from,  say,  200  to  10,000  fraucs  (39-60  dols.  to 
1,930  dols.),  or  30  times  the  value  of  the  amount  involved. 
For  a  second  offence,  the  penalty  can  be  doubled,  and,  in 
addition  thereto,  imprisonment  not  exceeding  six  months 
can  be  imposed. 

The  net  profit  on  the  sale  of  spirits  by  the  federal 
alcohol  administration  was,  for  the  year  1894,  about 
5,000,000  francs  (965,000  dols.),  which  sum  was  divided 
among  the  cantons  according  to  law. —  CS.  Consular 
lleports,  June  1895. 

Frke  Alcohol  fob  Medicines. 

It  is  reported  from  Washington  that  U\o  trial  cases 
under  the  free-alcohol  section  of  the  Tariff  Act  have  been 
prepared,  one  of  them  based  on  the  claims  filed  by  Sharp 
and  Dohine,  of  Baltimore,  manufacturing  druggists,  and  the 
other  by  a  hatter.  A  trial  is  expected  in  the  autumn, 
ltoth  the  Department  of  Justice  and  the  Treasury  consider 
a  verdict  for  the  claimants  to  be  a  foregone  conclusion.  The 
free-alcohol  section  was  introduced  as  an  amendment  to 
the  Tariff  Act  by  Senator  Hoar,  of  Massachusetts.  It  was 
pas-ed  with  little  discussioD,  and  at  the  time  was  considered 
by  the  officials  to  be  inoperative,  but  druggists  have  a 
different  idea,  and  the  claims  referred  to  are  the  upshot. 
<  Cmmissiouer  Miller  estimates  that  9,000,000  gallons  of 
alcohol  are  annually  used  for  manufacturing,  exclusive  of 
that  used  in  bitters,  cordials,  and  other  preparations.  On 
this  basis  the  loss  of  revenue,  in  the  event  of  a  decision 
against  the  Government,  would  amount  to  nearly  10,000,000 
dols.  yearly,  and  should  the  manufacturers  of  proprietary 
medicines  Likewise  recover  by  judgments  through  the 
Court  of  Claims,  it  might  reach  15,000,000  dols.—  Chemist 
ditil  Druggist. 

\l  \\i  rw  Ti  i:i:   or   SULPHUBIC   AciD   IN    It\ii. 

Ettore  Candiani,    Chun.  I  ml.  18,  152—183. 

i  mil  the  year  L856  the  manufacture  of  sulphuric  acid 
on    a  large  scale   was    practically   unknown    in    Italy,  hut 

sinee  then  the  output  has   been  st.-adily  Increasing,  until 

in  1K79  it  reached  1 ,000,000  kilo-.,  worth  about  1,148,000 
frs.       rhis,  however,  did    not    nearly  meet    the  demand,  and 

large  quantities  were  still  imported  from  Prance.     In  1880 

further  progress  had  been  made,  the  output  amounting  to 
12,870,000  kilos.,  and  in  the  same  year  the  first  Glover 
and  Gay-LussaC  tOWeri  were  erected. 
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I  p  to  1880  all  sulphuric  acid  in  Italy  had  been  made 
from  Sicilian  sulphur  in  :i  eery  primitive  way,  by  heating 
the  inlpliur  on  mom  plates  bj  means  of  wood  fires. 
These,  however,  soon  bad  to  make  way  Cor  properly 
constructed  kilns,  raid  Ihe  sulphur  was  replaced  bj  pyrites. 
\i  present  all  Factories  in  [taly  use  pyrites;  some,  how- 
ever, in  addition  make  small  quantities  of  pun-  acid  for 
laboratory  purposes  from  sulphur.  Pyrites  is  found  in 
man]  parts  of  [taly,  the  most  important  mines  being 
those  of  Torea  and  Pre"  St.  Diedier,  and  latterly  very  im- 
poi  taut  b(  ds  have  been  discovered  in  Sicily.  The  percentage 
of  sulphur  varies  between  43  and  48,  and,  as  in  other 
countries,  the  burnt  ore  is  treated  for  the  recovery  of 
copper. 

The  price  of  labour  varies  between  2'50  and  3 "50  frs. 
a  day.  and  thai  of  coal  between  32*50  and  40  frs.  a  ton. 

Greal  difficulties  were  experienced  in  making  suitable 
bricks  for  the  Glover  and  Gay-Lussac  towers,  but  these  are 
being  overcome. 

Concentration  is  usually  done  in  platinum  vessels,  but 
last  year  two  winks  introduced  Negrier's  system,  with  very 
pood  results. 

All  factories  use  lead-chambers  of  the  usual  pattern,  a 
trial,  in  one  instance,  of  Harbier's  system,  which  dispenses 
with  lead-chambers,  having  given  unsatisfactory  results. 

Liquid  sulphurous  anhydride  and  fuming  sulphuric  acid 
are  not  manufactured  in  Italy,  there  being  no  demand  for 
them,  but  a  certain  amount  of  sulphuric  acid  is  used  for 
making  saltcake  for  glass-works. 

Many  works  only  make  enough  sulphuric  acid  for  their 
own  manufacture  of  artificial  manure. 

The  following  contains  a  list  of  all  Italian  sulphuric  acid 
works,  with  their  lead-chamber  space  (in  cubic  metres), 
those  only  making  for  their  own  consumption  beinjr  marked 
with  the  letter  D  :— 

Guiseppe  Candiani,  Milauo ia.000 

Barletta 4000 

Antunio  Biffi,  E.  C.  Milano 10,700 

Ing.  L.  rogel,  E.  C.  Milano 9,000 D 

A.  Eredi  Curletti,  Milanoe  Treviglio 10.000D 

„         Loreo 4,000  D 

Carlo  Elba.  Milano 3,000 

Societa  T)i  Romano,  Romano 2,500  D 

Polenghi  E.  Cirio,  Seengnago 2.000D 

Vertua,  A.,  Quinzano 2.000D 

Alvergno  E.  Gramisrnola,  Cremona 2,000 D 

Banc.  I)i  Genova,  Vercelli 2.O0OD 

Sclopis  E.  Co.,  Torino 9,000 

Dinamite  Nobel,  Avigliana io.OOO 

Societa  Colle  E.  Concimi,  Torino 2,0001) 

Stearineria  [taliana,  Genova 2,000 1> 

Ularcbi  E.  Co.,Pesira  3,0001) 

Ducco  E.  Alettis,  Rifredi 5,300 

Societa  Per  L'Allumc  Romano,  Civitavecchia    2,000 

Walter  E.  Co.,  Napoli 1,500 

Nascio  Aveline,  Messina 2,000 

Magni  E.  Co.,  Vincenza 5,000 

Conte  Carnerini,  Palazzolo 3,000 

Lanza,  Torino 1,200 1) 

Bertelli,  51.,  E.  Co.,  Milauo 1.200D 

The  following  list  gives  the  import  and  export  of  sul- 
phuric acid  during  the  last  six  years,  and,  as  will  be  seen, 
last  year  the  export  exceeded  the  import:  — 


Import  Value. 

Export  Value. 

100  Kilos. 

Lire. 

100  Kilos. 

Lire. 

1889 

3,O0G 

21,012 

197 

1,379 

1890 

3,120 

21,840 

34G 

2,122 

lsitl 

8,0G2 

56,434 

840 

.".SSI, 

1892 

1,519 

31,643 

435 

3,045 

1893 

1,411 

10,087 

1,072 

7,504 

1894 

599 

4,193 

860 

6,020 

— J.E. 


rVATEHPBOOFINc;    IllUCKS    AND    Sanus  tone. 

At  a  recent  meeting  of  the  Australian  Association  for  the 
Advancement  of  Science,  Professor  Liversidge  read  a  paper 

on  the  "  Waterproofing  of  Urick  and  Sandstone  with  Oils." 
Experiments  were  made  with  the  new  of  ascertaining  the 
length  of  time  that  brick  and  sandstone  are  rendered  ■water- 
proof or  protected  by  oil.  The  oils  used  were  tin-  three 
commonest  and  most  readily  obtainable  for  such  purposes, 
viz.,  linseed  oil,  boiled  linseed,  and  the  crude  mineral  oil 
known  as  "blue  oil,''  used  for  preserving  timber.  The 
weatherings  were  made  upon  a  flat  portion  of  the  laboratory 
roof,  fairly  exposed  to  the  sun  and  weather.  Good,  sound, 
machine-made  bricks  were  experimented  on.  The  amount 
of  oil  anrl  water  taken  up  by  the  sandstone  was  very  much 
less  than  that  absorbed  by  the  brick,  although  the  area  of 
the  sandstone  cubes  was  much  greater  than  that  exposed  by 
the  bricks.  Equal  amounts  of  raw  and  boiled  oils  w 
absorbed;  the  blue  oil,  however,  was  taken  up  in  much 
greater  quantity  by  both  brick  and  sandstone,  but  by  the 
end  of  12  months  "the  whole  of  the  13^  oz.  of  blue  oil  had 
apparently  evaporated  away,  and  the  brick  had  returned  to 
its  original  we'ght.  The  bricks  treated  with  raw  and  boiled 
oils  remain  unchanged.  After  the  second  oiling  in 
November  1890,  and  exposure  for  nearly  four  years  and 
two  months,  they  had  practically  retained  all  their  oil, 
inasmuch  as  they  had  not  lost  weight,  and  were  also 
nearly  impervious  to  water.  It  was  noticeable  that  the 
sandstone  cubes  treated  with  raw  and  boiled  oils  returned  to 
their  original  weights,  but  do  not  appear  to  have  lost  the 
beneficial  effects  of  the  oils,  being  also  practically  water- 
proof.— Engineering  and  Mining  Journal. 

A  New  Refractory  Substance. 

A  correspondent  of  the  Colliery  Guardian,  s;,ys,  under 
the  name  of  apyrite,  Herren  Schiffer  and  Kircher,  of  Grun- 
stadt,  in  Rhenish  Bavaria,  work  a  mineral  containing  about  93 
per  cent,  of  silica,  and  consequently  very  refractory.  When 
mixed  with  water,  it  forms  a  plastic  and  adhesive  mass, 
which,  after  desiccation,  becomes  firm  and  resisting,  while 
its  volume  does  not  change  when  exposed  to  the  fire. 
.Moreover,  it  is  scarcely  attacked  by  metals  and  scoria  in 
fusion,  which  either  do  not  stick  to  the  surfaces  made  with 
it,  or  are  easily  removed  without  the  least  detriment  to  the 
furnace.  In  the  neighbourhood  of  the  mines  apyrite, 
tempered  with  water,  is  used  instead  of  lime  mortar,  and 
also  for  plastering.  Slightly  damped,  this  substance  is 
punned  so  as  to  supersede  firebrick  lining,  as  in  the  case 
of  various  furnaces,  and  a  large  foundry  cupola  can  thus 
be  lined  in  a  day  by  two  men,  while  such  a  lining  last 
longer  than  one  of  the  same  substance  made  up  into  bricks. 
For  repairs  to  the  firebrick  lining  of  furnaces,  apyrite  is 
also  very  useful,  while  its  low  price,  and  the  fact  that  it  Is 
a  good  non-conductor  of  heat,  recommend  it  in  the  case  of 
blast-furnaces,  puddling  and  heating  furnaces,  foundry 
cupolas  and  crucible  furnaces.  The  following  is  the  com- 
position of  two  qualities,  the  pure  and  the  rich  : — SiO.„ 
92-37  and  90-95;  Al2Os,  5-1  and  9-45;  Fe.j03,  CaO, 
MgO,  and  K20  together,  0-37  and  1-05;  and  H,,0,  1-73 
and  2.  Among  other  ironworks  apyrite  is  used  at  those  of 
de  Wendel  at  Hayange,  Moyeuvre  and  Styring-Wendel  in 
Lorraine,  those  at  Fseh-sur  l'Alzette  in  the  Grand  Duchy 
of  Luxemburg,  belonging  to  the  Rothe  Erde  Company,  and 
those  of  the  Luxemburger  Bergwerks  of  the  Saarbrucken- 
Hutten-Actien-Gesellschaft  at  Burbach  in  Rhenish  Prussia. 

Petroleum  in  Galicia. 

The  Austrian  Minister  of  Finance,  according  to  Le 
Monde  Economique,  reports  that  during  late  years  the 
production  of  petroleum  in  Galicia  has  increased  by 
600,000  quintals  yearly,  while  the  importation  of  Russian 
petroleum  into  the  dual  state  has  diminished  by  400,000 
quintals,  and  that  of  the  United  States  has  been  reduced 
to  80,000.  The  excise  on  petroleum  has  increased  by  two 
millions  of  florins  yearly.  A  company  formed  at  Fiume 
is  engaged  in  active  prospecting  for  petroleum  in  the  Car- 
pathians, and  also  in  Croatia,  where  enormously  rich 
springs  are  found. — Board  of  Trade  Journal, 


July  31, 1895.] 
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Liquid  Fuel. 

The  use  of  petroleum  as  a  liquid  fuel  for  steam  engines 
appears  to  be  gradually  increasing  in  oil-bearing  countries, 
where  the  cost  is  small,  and  it  is  said  to    have  been  intro- 
duced for  this   purpose  into    some    of   the   vessels   of  the 
Russian   Navy.     It  has  been  stated  that   petroleum,  when 
burned  in  a  suitable   furnace,  will  give  out  twice  as  much 
heat  as  a  like  weight  of  coal,  but  this  assertion  has  been 
found  to  be  somewhat  incorrect.     The  specific  gravity  of 
crude  petroleum   is  about   0-87   and  it  consists  of  85  per 
cent,  of  carbon,  13  per  cent,  of  hydrogen,  and  2  per  cent. 
of  water ;  its  average  evaporative  efficiency,  as  shown  by  a 
number  of  samples  tested,  is   about  20,000  thermal  units, 
while  that  of  carbon  is    14,500  units.     The   petroleum  oils 
produced  by  distillation   from  the  crude  liquid  give  much 
higher  results,  approaching  almost  twice  the  efficiency  of 
coal.     These  oils,  however,  are  far  too  dear ;  their  specific 
gravity  is  little  more  than  0"  7,  and  they  ignite  at  about  86°. 
Therefore,  although  it  might  be  quite  possible  to  use  them 
in  an  oil  engine,  they  would  be  utterly  unsuitable  for  boiler 
work  on  account  of  their  dangerous  character.     The  form 
of  petroleum  oil  best  adapted  for  producing  steam  is  astaki, 
that  is  the  thick  re-idue  left  in  the  stills   after  the  lighter 
benzine  and  paraffins  have  been  driven  off.     It  is,  weight 
for  weight,  nearly  50  per  cent,  better  than  coal  as  a  heat- 
producer,  but  it  has  the  disadvantage  of  being  double  the 
price  in  most  countries,   on  account  of  carriage.     In  the 
Mediterranean  and  Black  Seas,  where  the  price  of  coal  is  as 
much  as  2/.   10s.  a  ton,  it    would  be  advantageous  to  use 
astaki,  as  it  can  be  had  at  Batoum  almost  for  the  cost  of 
loading  it.     To  utilise  this  fuel    properly,   marine  boilers 
should  be  constructed  so  as  to  be  able  to  burn  either  the  oil 
or   coal  indiscriminately ;  by  this  means  vessels  on  their 
voyages  would  be  in  a  position  to  use  whichever  kind  was 
the  cheaper  and  more  easily  obtainable.     Many  methods 
have  been  invented  for  spraying  and  burning  liquid  fuel. 
Steam  and  compressed  air  have  been  employed,  but   the 
great  secret  lies  in  so  arranging  that  the  flame  will  not  put 
itself  out  and  prevent   the   oil  from    being   properly  con- 
sumed.    The  jet  of  oil  should  enter  near  the  grate  bars,  but 
the  precise  height   is  a  matter  of  adjustment.     Instead  of 
"  spraying,"  the  oil  might  be  driven   in   by  heavy  pressure 
through   very  fine  nozzles,  needled  if  desired.     This  device 
has  been  employed  in  oil  engines,  and  there  does  not  seem 
to  be   any  objection   or  difficulty  in  adapting  it   to  furnaces. 
If  this  could  be  effected  it  would  get  rid  of  several  serious 
objections  to  the  use  of  liquid  fuel   at   sea,  and  petroleum, 
in  spite  of  its  cost,  might  be  employed  largely  on  our  ocean 
steamers,  where    the  saving   of    space  is   of  very  material 
importance. — Imperial  Institute  Journal. 

Salk  of  Chilian  Nitrate  Fields. 

In  a  report  to  the  Foreign  Office,  dated  May  21st  last, 
Mr.  Joseph  W.  Warburton,  Her  .Majesty's  Consul-General 
at  Valparaiso,  states  that  the  nitrate  grounds  and  work- 
belonging  to  the  Chilian  Government  were  offered  for  sale 
on  the  1 5th  May  last,  but  only  three  were  disposed  of,  for 
a  total  amount  of  1  08,092/. 

nitrate  trade  has  been  much  depressed,  owing  to  the 
Opening  of  new  work-  and  the  over-production  of  nitrate, 
and  some  of  th<r  smaller  works  have  been  closed. 

It  is  not  the  present  intention  of  the  Government  to  offer 
tin  for  sale  any  of  those  lots  which  remain  unsold. — 
Board  of  Trade  Jout  nal. 

Xlil:  LIE    '.l     Soda. 

The  consumption  in  Enrope  for  the  first  six  months  of  the 
past  three  yean  has  been  as  follows  :  — 


— 

i -:•.'!. 

1894. 

Is'.'.',. 

Tons. 
WL0O0                508,000 

71.                       ooo 

1    MIIS. 

569,000 

Sj.ll'lO 

'  tOO                  1,000 

640,000 

whilst  the  consumption  of  the   world  for  the   12   months 
ending  30th  June  1893,  1894,  and  1895  has  been  :  — 


— - 

1893. 

1894. 

1895. 

Tons. 
648,000 

104,000 

100,000 

Tons. 
734,000 

111,000 

100,000 

Tons. 
805,500 

110,000 

100,000 

The  shipments  for  the") 
same    period    have  > 

847,000 
700,000 

918,000 
1,004,000 

1,015,500 
1,109,000 

W".  Montgomery  &  Co. 

American  Shipments  of  Iron  Ore. 

It  is  a  fact  worthy  of  note  that  iron  ore  is  now  being 
shipped  from  New  York  City  to  Rotterdam,  Holland,  for 
the  use  of  furnaces  making  iron  for  basic  steel  purposes. 
It  is  likely  that  before  long  shipments  will  also  be  made  to 
England.  This  ore,  from  the  Port  Henry  ore  beds,  in  the 
northern  part  of  New  York  State,  contains  over  1  ■  70  per 
cent,  phosphorus  and  about  61  per  cent.  iron.  It  is,  there- 
fore, eminently  suited  for  the  manufacture   of  basic  pig, 

Thus  far,  about  1,500  tons  have  been  shipped Engineering 

and  Mining  Journal. 

Trial  of  Cornstalk  Cellulose. 

In  some  recent  tests  of  the  Marsden  American  cellulose 
and  English  cocoa  cellulose,  made  at  Indian  Head  proving 
grounds,  the  results  were  in  favour  of  the  former.  The 
Marsden  material  is  made  of  the  pith  of  cornstalks.  It  was 
made  into  a  cofferdam  and  shipped  to  the  proving  grounds. 
A  cofferdam  of  the  English  product  was  also  made  and 
it  was  sent  to  the  proving  grounds.  There  the  two  were 
set  up  side  by  side,  and  a  6-in.  and  an  8-in.  shell  fired  into 
each.  The  interior  of  the  dams  was  then  filled  with  water, 
and  it  was  found  that  both  practically  held  all  the  liquid. 
After  a  short  time,  however,  a  few  drops  of  water  were 
seen  to  trickle  through  the  cocoa  cellulose,  but  none  pene- 
trated the  cornstalk  product. — Ibid. 

German  Trade  with  India. 

The  direct  importation  of  pharmaceutical  articles  from 
Germany  into  Madras  in  1894  shows  a  decrease  over  1893. 
The  total  value  of  all  German  imports  has  also  fallen  by 
about  12  per  cent.     The  following  figures  give  details:  — 


-       Alkali. 
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—  Chemist  and  Druggist. 

Glassworks  in  Genoa. 
Vetraria   di   Sarazna"  glassworks    (reports   the 


British  Consul  at  Genoa)  have  lately  enlarged  their  factory, 
The  daily  output  is  now  30,000  bottles  and  demijohns,  and 
thru  three  1'urnaecs  (Siemens')  work  night  and  day  for  ten 
months  out  of  the  twelve.  The  demijohns  are  white  or 
black  — the  white  ones  for  acids,  the  blark  ones  for  wine 
ami  oil.  The  bottles  ale  of  four  colours:  green,  gold  black, 
olive  black,  and  white.  They  vary  in  capacity  from  \  litre 
to  2\  litres.  The  bulk  of  the  works  output  is  used  in  Italy, 
liiprnents    bave    been    made    lo    Massowah,    < 'bib,  and 

Haytl.    The  workmen,  who  number  over  .ooo,  arc  Italians, 
but  the  hading  blowers  are  Germans  and  Austrians.     They 

are    paid    by    the   piece,   and    the   average  daily   earnings  of 
a  glassblower  is  8«.,  <>f  his  assistant  4.v.,  and  of  a  boy  2*. 
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'I  i,.-v  work  light  hours  cral  of  the  twenty-four,  and  dweilin 

provided   rent    free  for  those   who  have  no  homes  in 
Karzana      Women  are  aUo  emplojed   to  cover  the  aenu 
Johm  with   wickerwork,  for  which  they  are  paid  at  the  rate 
of  l  '  ■:'.  per  . l.-in i.j« »1 1 1 1 . —Ibid. 

Cvvmi,i     m     I'., i  \--li  M    I  OK    Bfi  \/m  . 

For  some  reara  past  il  has  been  found  possible  to  work 
certain  gold  mines  in  Brazil  at  a  small  profit  by  mi 
the  cyanide  process.  Worked  byanyother  known  process 
theywould  be  profitless,  and  would  have  to  he  abandoned. 
It  is  manifest,  therefore,  that  it  is  for  the  interests  of  the 
country  that  the  materials  needed  for  tins  process  should  be 
admitted  and  transported  to  the  mines  on  the  easiest  possible 
term-.  Recently  one  of  the  mining  companies  in  Minas 
Geraes  imported  a  large  quantity  of  cyanide  »i  potassium 
for  the  purpose  of  working  up  some  poor  gold-bearing 
material.  The  duty  on  the  chemical  is  higfc,  but  even 
with  this  it  was  possible  to  secure  a  smali  profit.  When 
the  cyanide  was  despatched  on  the  Central  Railway, 
however,  the  officials  of  that  road  classified  the  article  as 
an  explosive,  and  obliged  the  senders  to  pay  the  special 
rate  charged  on  dynamite,  which  so  increased  its  cost  as 
to  destroy  every  chance  of  using  it  at  a  profit.  The 
company  have  appealed  against  this  classification,  which, 
if  upheld,  will  necessitate  the  suspension  of  many  small 
mining  enterprises  in  Minas  Geraes. —  Ibid. 

Inspection  of  Factories  and  Workshops. 

The  official  report  of  the  Chief  Inspector  of  Factories 
and  Workshops  for  the  year  1894  is  a  bulky  volume  of 
520  pages,  and  its  contents  are  largely  statistical,  yet  it 
contains  overwhelming  evidence  of  the  care  with  which  the 
State  protects  the  health  and  lives  of  British  artisans. 
Special  rules  have  been  made  for  the  protection  of  the 
operatives  in  the  following  "  dangerous  "  trades,  namely  : — 

Bichromate-works. 
Lucifer-ma) ch  works. 


White  lead. 

lied  and  orange  lead. 

Yellow  lead. 

Electric-accumulator 
works. 

Paints  Pvnd  colours. 

Lead  smelting. 

Enamelling  of  iron- 
plates. 

Chemical-works. 


Dinitro  benzole. 

Earthenware. 

Quarries. 

Flax-spinning  and  linen- 
factories. 

Tinning  and  enamelling  of 
metal  hollow-ware  and 
cooking-utensils. 


The   committee  of  inquiry    upon    the   brass    trades    is 
expected  to  report  shortly.     The  various  inspectors  report 
favourably  of  the  establishment  of  local  offices  at  Birming- 
ham, Sheffield,   Manchester,    and  elsewhere,  but  evidently 
need  proper  clerical  assistance  in  order  to  render  the  office 
of  proper  use  to  the  public.     Mr.  Knyvett,   Birmingham, 
reports  at  length  on  the  subject  of  the  apathy  of  the  work- 
people in  the  enamelled-iron  plate  trade,  and  the  sad  results 
in   some  cases,  despite  the  care  and  trouble  taken  by  the 
employer-.     Mr.  Johnson,  Newcastle-on-Tyne,  reports  that 
the  special  rules   in  the  white-lead  trade  are  beginning  to 
have  good  effects,  and   the   same  result  is   reported  from 
Sheffield  by  Mr.  Uodgson.     The  latter  gentleman,  however, 
alludes  in  strong  terms  to  the  "  vile  condition  "  of  many  of 
the    local    tenement  factories,    and   thinks    it  irremediable 
without  legislation.     Mr.  Sedgwick,  Walsall,   shows  that  he 
had  to  prosecute  before  he  could  get  the  operatives  in  an 
enamelled-iron  plate  works  to   wear  the  necessary  cambric 
respirators.     As  to  the  eight  hours'  movement,  the  reports 
show   that  Kynoch   and  Co.    (Limited),  Birmingham,  two 
pottery  firms   at   Stoke,  and  one   chemical  firm  at  Glasgow 
have  "adopted    it    with    success  ;  but,  so  far  as  the  reports 
serve   to  indicate,   the    movement    does   not  appear  to  be 
spreading  at  all  rapidly  or  generally. — Ironmonger. 

TlNPLATE-M.VKTXG    ABROAD. 

The  American  Consuls  have  been  instructed  by  their 
Government  to  report  upon  the  manufacture  of  tinplat. •-. 
for  the  benefit  of  the  firms  who  are  engaged  in  that  trade 


in  the  I  lilted  States.  These  inquiries,  it  maybe  remarked, 
are  the  outcome  of  a  request  made  by  a  firm  of  consulting 
engineers  at  Pittsburg,  who  told  their  Government  that  the 
progress  of  the  industry  had  been  "  much  held  back  by  the 
cost  of  producing  the  sheets  :  the  hulk  of  the  tinplates  pro- 
duced  in  the  United  State-  is  made  from  sheets  exported 

from  Wales,  and  simply  coated  with  tin  here."  The 
questions  put  to  the  Consuls  by  the  Department  of  State 
were  : — 

(l.)  State  whether  Bheets  are  of  iron  or  steel. 

(2.)  Purpose  to  which  sheets  are  put. 

( :',.)  Size  of  billet  used,  and  cost  of  same. 

(  I.)  How  many  rollings. 

(5.)  Kind  of  mills  used  to  do  rolling. 

(6.)  Number  of  men   at   each   mill,  or  at  each   stage  of 

process,  and  wages  paid. 

(7.)  Special  method  used  in  cleaning  and  surfacing  -beets. 

In  re-ponse,  the  reports  furnished  by  the  Consuls  ;irc 
very  full  and  instructive,  although  they  are  of  relatively 
slight  interest  to  those  who  are  not  actively  engaged  in  the 
manufacture  of  tinplates.  from  Austria  it  is  reported 
that  a  fine  quality  is  produced,  by  processes  very  different 
from  that  in  use  in  Wales  ;  but  although  the  quality  is 
alleged  to  be  superior  to  that  of  the  English  plates, 
the  latter  are  sold  in  Austria,  and  have  a  more  brilliant 
surface  than  the  home  made  article.  In  Belgium  the  trade 
has  died  out,  the  last  factory  having  been  closed  in  187.5. 
In  France  a  considerable  business  is  still  done,  there  being 
eight  concerns  which  make  tinplates.  In  Germany  there 
are  six  makers,  who  are  syndicated,  and  sell  through  a 
central  office  at  Cologne.  From  England  and  Wales  the 
consular  reports  are  long  and  well  done,  but  naturally  they 
give  nothing  which  would  be  news  to  our  readers.  In  all 
he  reports  there  are  evidences  of  the  want  of  practical 
technical  knowledge,  but  considering  that  the  United  State- 
Consuls  must  depend  upon  other  persons  for  their  informa- 
tion, they  report  well  and  with  singular  freedom  from 
glaring  errors.  Our  own  tinplate-makers  might  do  worse 
than  peruse  the  reports.  If  they  cannot  procure  them 
elsewhere  our  own  copy  is  at  their  service. — Ibid. 

German  Trade  with  New  South  Wales. 

The  German  Consul  in   Sydney,  in  his  annual  report  on 
the  trade  of  New  South  Wales,  which  has  just  been  pub- 
lished,   makes    some   interesting   remarks   concerning    the 
progress  of  German  direct  trade  with  the  colony.    He  points 
out  that,  mainly  in   consequence  of  the   financial  crisis  of 
two  years  ago,  the  colony's  imports  have  decreased  greatly 
all  round.     While,  however,  the  total  value  of  the  imports 
in  1894  decreased  by  about  12|  per  cent,   compared  with 
1893,  the  imports  from  Germany  only  decreased  by  7i  per 
cent.     Entering  into  details,  the  Consul  reports   as  follows 
concerning  pharmaceutical    articles: — "The  reputation  of 
German  chemicals  has  considerably  increased  within  recent 
years,    the   complaints    formerly  made   on   the  ground  of 
slovenly  appearance   of  the   goods  having  been  generally 
taken  to  heart  in  Germany.     The  first  condition  of  success 
in   creating  a  trade  with  New    South   Wales  is  to  supply 
always    the    best    goods,    and    a   uniform  quality.     It  is  a 
great  error  to  think  that  soods  of  doubtful  quality  can  be 
shot  out   into  the  Australian  market   with    impunity.     In 
addition  to   fine    chemicals,  such  as    alkaloids,   glucosides 
i    antipyrin,    salicylic  acid,   &c,  New  South   AY  ales  imports 
almost  exclusively  German  glycerine,  and  large  quantities 
of  German  caustic  soda,  potash,  cyanide,  and  aniline  colour-. 
There  is  a  1  ig  field  in  the  colony  for  the  sale  of  medicine- 
bottles,  but  it  is  exploited  mainly  by  American  makers,  who 
supply  goods  of  excellent  workmanship  and  quality.  German 
bottles  are  not  at  present  made  to  suit  English  dispensing 
methods,  and  in  cheap  perfume  bottles  the  Belgians  under- 
sell the  Germats.    Photographic  papers  are  mostly  imported 
from  Germany,  the  three-star  brand  being  especially  popular. 
Mounts  are  also  mainly  of  German  make,  but  in  lenses  and 
plates  Britain  rules  the  market.     Cameras  are  also  entirely 
British.     This  is  an  article  in  which  German  makers  might 
do   a  big    trade    by   studying   English    taste    and    habit. 
,    Efforts  were  made   some  time  ago   to   introduce    German 
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cameras  in  New  South  Wales,  but  they  were  unsuccessful, 
as  the  German  cameras  were  not  of  the  measurements 
required  here  and  were  much  clumsier  in  appearance  ;md 
heavier  than  the  British  article. — Chemist  and  Druggist. 


Experiments  ox  the  Rusting  of  Metal  Structures. 

Mr.  E.  Guber,  a  member  of  the  American  Society  of 
Civil  Engineers,  recently  examined  a  large  number  of  iron 
and  steel  bridges,  with  a  view  to  ascertaining  the  best 
means  of  preserving  such  structures  from  rust.  In  all 
cases  rust  was  found  beneath  the  paint.  In  some  instances 
the  amount  was  very  little,  but  in  others  the  condition  of 
affairs  was  much  worse.  In  most  cases  the  rust  occurred 
in  spots.  The  smoother  the  surface  the  less  the  rust,  plates 
being  generally  much  freer  than  angles,  and  eye-bars  were 
also  usually  clean.  Parts  that  had  been  heated  in  the  process 
of  manufacture  also  showed  less  rust  than  others.  In  cases  in 
which  the  metal  had  been  oiled  in  the  shops  there  was  much 
less  rust  under  the  paint  than  where  this  precaution  had 
been  omitted.  As  the  rust  spots  under  the  paint  were  no 
worse  in  the  old  bridges  than  in  the  new  ones,  it  was 
concluded  that  the  corrosion  was  not  proceeding  actively. 
Iron  oxide  paint  seemed  to  get  tougher  and  more  adherent 
with  agp,  save  where  the  coating  was  very  thick,  as  in  cases 
in  which  the  repainting  had  been  done  at  short  intervals. 
It  was  then  comparatively  soft,  and  could  be  easily 
removed.  In  the  case  of  the  bridges  which  had  been 
painted  with  red  lead,  the  paint  was  universally  brittle  and 
very  easily  removed ;  and  in  the  case  of  one  painted  with 
white  lead  as  a  finishing  coat,  the  paint  was  cracking 
wherever  exposed  to  the  sun. — Engineering  and  Mining 
Journal. 


Report  on*  Metric  Weights  and  Measures. 

The  Select  Committee  appointed  to  inquire  whether  any, 
and  what,  changes  m  the  present  system  of  weights  and 
measures  should  be  adopted,  have  agreed  to  the  following 
report,  which  has  been  published  as  a  Parliamentary 
paper:  — 

They  have,  in  the  first  place,  received  evidence  from 
witnesses  representing  many  different  interests — (1)  official, 
(2)  commercial,  (3)  manufacturing,  (4)  trade,  (.J)  educa- 
tional, (0)  professional. 

They  have  also  received    from    numerous    corporations, 
school  boards,  and  other  public  bodies  resolutions  without 
exception    in    favour    of    the    adoption    of    the    metrical 
tern. 

Vour  committee  find  that  almost  all  the  witnesses  express 
a  strong  opinion  us  to  the  complicated  and  unsatisfactory 
condition  of  our  present  weights  and  measures,  ar.d  of  the 
distinct  and  serious  drawback  to  our  commerce,  especially 
our  foreign  trade,  which  this  system  entails,  differing  as  it 
does  from  the  system  (metrical)  now  adopted  by  everj 
European  nation  except  ourselves  and  Russia,  as  well  :^ 
by  far  the  majority  of  non-European  countries  with  which 
this  kingdom  trade-.  The  evidence,  however,  goe-  furtbi  r 
to  show  that  not  only  is  onr  foreign  trade  in  every 
branch  seriously  handicapped,  but  that  the  borne  trade 
would  be  benefited  if  more  simple  and  uniform  standards 
weights  and  measures  than  those  now  existing  were 
adopted. 

Moreover,  Strong  evidence  was  brought    forward  as  to  the 

ons  loss  of  time  incurred  by  English  school-children  in 
having  to harn  the  complicated  vystem  of  tables  of  existing 
and  measures,  and  the  argent  need  of  the  adoption 
of  a  simpler  system.     It    nrai    tated  that  no  less  than  one 
cbool  time  would  be  saved  if  the  metrical  system 
taught  in  place  of  thai  now  in  use, 
Evidences   from     competent    witnesses    proved    to    the 
■ion  of  your  committee  thai  a  compulsory  chan 
from  an  old  and  complicated  system  to  the  metrical  bad 
ii  Germany,  Norway  and  Sweden,  Switzerland, 
Italy,  and  many  other  European  countriei  without 
opposition  or  inconvenience]  that  this  change  was  carried 
oat  in  a  comparatively  short  period  ;  and  that  a     soon 
the  simple  character  of  them  inderstood  it 


was  appreciated  by  all  classes  of  the  population,  and  no 
attempt  to  use  the  old  units  or  to  return  lo  the  old  system 
was  made. 

In  the  United  States,  where  a  system  founded  on  the 
English  units  exists,  a  commission  is  at  present  engaged  in 
an  investigation  of  the  same  character  as  that  with  which 
your  committee  is  charged,  and  the  Federal  Government 
has  this  year  passed  an  Act  rendering  the  metrical  system 
compulsory  for  pharmaceutical  [imposes. 

Vour  committee  believes  that  the  adoption  of  the  metrical 
system  by  England  would  greatly  tend  to  render  that  system 
universal. 

Vour  committee  recommend  :  — 

(«.)  That  the  metrical  system  of  weights  and  measures  be 
at  once  legalised  for  all  purposes. 

(6.)  That  after  a  lapse  of  two  years  the  metrical  system 
be  rendered  compulsory  by  Act  of  Parliament. 

(c.)  That  the  metrical  system  of  weights  and  measures 
be  taught  in  all  public  elementary  schools  as  a  necessary 
and  integral  part  of  arithmetic,  and  that  decimals  be 
introduced  at  an  earlier  period  of  the  school  curriculum 
than  is  the  case  at  present. 

The  Select  Committee  was  constituted  as  follows  ■.- 
Sir  John  Parran,  Mr.  Burt,  Mr.  Crombie,  Mr.  Woods  (in 
the  place  of  Mr.  C.  Fenwick),  Mr.  Alban  Gibbs,  Mr.  God- 
son, Sir  Edward  Hill.  Mr.  Justin  McCarthy,  Sir  Samuel 
Montagu,  Mr.  Jasper  More,  Sir  Albert  Rollit,  Sir  Henry 
Roscoe,  Mr.  James  Stevenson,  Mr.  Stewart  Wallace, 
Mr.  Webster,  Mr.  Whiteley,  and  Mr.  Wrightson.—  Chemical 
Trade  Journal. 


Alum  Deposits  ra  New  Mexico. 

A  large  deposit  of  alum  has  been  opened  on  the  Gila 
River,  New  Mexico,  U.S.A.  It  is  reported  to  be  of  great 
commercial  value,  and  is  now  being  worked  with  proper 
railway  facilities.  These  alum  beds,  along  with  those  of 
gypsum  and  soda  known  to  exist  in  the  State,  are  probably 
destined  to  become  the  most  productive  properties  in  New 
Mexico. —  Chemist  and  Druggist. 


Phosphates  in  Tunis. 

Since  Tunis  became  a  French  protectorate,  its  mineral 
resources  have  been  examined,  and  one  of  the  results  has 
been  the  discovery  of  large  beds  of  phosphates  which  can 
be  advantageously  worked.  The  exploration  of  some  of 
thes.  beds  ha?  been  undertaken  by  two  English  companies, 
which  are  preparing  to  operate  on  a  large  scale.  The 
present  difficulty  is  to  find  cheap  transportation,  but  work 
lias  been  begun  on  a  railroad  which  will  give  the  mines  a 
direct  outlet  to  a  seaport,  and  enable  them  to  put  their  pro- 
duct on  the  market  at  a  low  price.  Other  companies  have 
applied  for  concessions  also,  so  that  a  large  output  is  prob- 
able.—  Engineering  and  Mining  Journal. 


Sampling  of  [mported  Lead  ()uks  by  Contract. 

Under  the  provisions  of  tin;  latest  approved  Act,  the  rate 
on  lead  ore  and  lead  dross  is  three-fourths  of  a  cent  per 
pound  ;    and  it  is  provided  thai  silver  ore,  and  all  other  ores 

containing  lead,  shall    pay   a  duly  of   three-fourths  of  a  cent 

per  pound  on  the  lead  contained  therein,  according  to 
sample  and  assay  at  the  port  of  entry,  the  method  of 
sampling  and  assaying  to  be  that  usually  adopted  for  com- 
mercial   purposes  by   public    - ;  1 1 1 1  ( >  1  i  1 1 "  works    in    the  United 

The  Treasury  Department  lias  determined  that  the 

sampling  and  assaying  of  these  ores  shall    be   done   by  COD 

tract,  which  probably  will  be  let  to  the  lowest  bidder.  The 
department  already  has  solicited  proposals,  which  will  he 

Opened    on  July  20th.      The    service    is    to    be    the    Name    as 

that,   usually    adopted  for  commercial  purposes  by  public 

sampling    works    in    the    United    States,   and   bidders    must 

state,  under  oath,  the  facilities  under  t heir  control  for  per- 
forming the  service,  and  the  method,  in  detail,  which   they 

propose  to  use.      Bidders,  at  their   option,    may  submit    bids 

for  the  entire  business  of  sampling  and  assaying  lead  ores 
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imported  al  all  ol  the  port-  in  the  United  State*,  or  for  one 
porl  t .ni % , <t  i c.i  leTeraJ  ports.  Contract*  \>ill  be  made  for 
i)„.  term  ol  ne  year,  from  Jnly  1st,  1895,  to  June  80th, 
L896.  The  work  will  be  done  under  such  supervision  as 
the  department  maj  deem  advisable,  and  the  contractor* 
«ill  be  held  responsible  f><r  the  result*  of  their  sampling 
and  assay,  —  [bid. 

Patbni   Office. 

Twelfth  "Report  of  tht  Comptroller-General  of  Patents, 
Designs,  mid  Trade  Marks,  with  Appendices,for  the  Year 

14.     (C — 7750.)     Price  2±d. 

This  annual  report  is  issued  by  the  Comptroller  of  the 
Patent  Office  in  pursuance  of  the  requirements  of  the  102nd 
section  of  the  Patents,  Designs,  and  Trade  Marks  Act, 
l  (46  &  17  Vict,  cap.  57). 

Thefollowing  statement  shows  the  total  number  of  ap- 
plications for  patents,  designs,  and  trade  marks,  and  amount 
of  gross  receipts  and  expenditure  in  each  year,  from  1884 
to  1894  inclusive  : — 


fears 

Patents. 

Designs. 

Trade 
Marks. 

( !  ross 
Receipts. 

Cross 
Expen- 
diture. 

Snurle. 

Sets. 

1884 

No. 

17.1111 

No. 
19,516 

No. 

2:ss 

No. 

7.1nl 

£ 
108327 

C 
64,123 

1885 

10,101 

20,388 

387 

8,026 

88,509 

77,739 

188G 

17,178 

23,717 

321 

10,677 

106,751 

109,567 

1887 

18,051 

25,784 

399 

10,586 

124,279 

•81,577 

1888 

19,103 

25,923 

316 

13,315 

149,623 

83324 

1889 

21,009 

2  l,:J70 

335 

11,316 

172,820 

7: ',2s.; 

1890 

21.307 

22,235 

318 

10,258 

192,600 

83.240 

1891 

22.SS8 

21,678 

■J77 

10,787 

203,520 

*  103,180 

1892 

2 1,169 

19,269 

258 

9,101 

L99.859 

»!  16,822 

1893 

25,116 

19,174 

306 

8,075 

tl74,878 

•95,103 

1894 

25,386 

21,230 

1,025 

8,013 

181,855 

*96,o;.2 

*  Including  expenditure  on  account  of  new  offices  and  buildings. 
t  The  diminution  in  the  gross  receipts  was  caused  by  a  reduction 
in  the  amount  of  renewal  fees. 

It  is  stated  in  the  report  that,  while  the  number  of  appli- 
cations for  patents  in  the  year  1894  continued  upon  an 
ascending  scale,  being  270  above  that  of  the  previous  year, 
this  increase  was  considerably  less  than  that  of  the  normal 
average  of  the  preceding  seven  years.  The  uumber  of  ap- 
plications for  patents  has,  however,  more  or  less  annually 
increased,  from  17,176  in  the  year  1886  to  25,386  in  1894, 
being  at  the  rate  of  48  per  cent. 

The  number  of  readers  frequenting  the  Patent  Office 
Library  during  the  year  showed  an  advance  upou  that  of 
the  previous  year,  113,374  persons  having  availed  them- 
selves of  its  use.  The  lighting  of  the  library  has  recently 
been  improved  by  the  employment  of  incandescent  gas- 
burners. 

The  construction  of  the  new  warehouse  and  sale  branch 
adjoining  the  main  building,  mentioned  in  the  last  report, 
was  completed  by  the  end  of  the  year.  This  building  con- 
tains room  for  about  six  miles  of  shelving,  as  well  as  a 
photographic  studio  for  the  reproduction  of  drawings 
attached  to  specifications  of  patents.  A  new  block  is  now 
in  course  of  construction  on  the  south  side  of  Staple  Inn. 


BOARD  OF  TRADE  RETURNS. 

SUMMARY    OF    IMPORTS. 


Articles. 


Months  ending 30th  June. 


1894. 


1885. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 
9,937,728 

.'2,881 

19,243,684 


211,004,995 


£ 
8.953,000 
8,681,988 

3,762,156 

17,852,888 


203,063,298 


Summary  of  Exports. 


Six  Mouths  ending  30th  June. 

Articles. 

1894. 

1895. 

Metals  (other  than  machinery)  .... 

£ 
18,90 

l.|.'is,.-,71 
13,919,705 

£ 

1 3, 112,219 
1,1'">s,17s 

15*350  266 

106,883,475 

106,117,516 

Imports  of  Metals  for  Six  Months  ending  30th  June. 


Articles. 


Copper  :— 
Ore Tons 

Regulus „ 

Unwrought 

Iron : — 
(yre« ...... ..«•••      „ 

Bolt,  bar,  4c. ...      ,, 

Steel,  unwrought. .      „ 

Lead,  pig  and  sheet     „ 

Pyrites , 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


Quantities. 

Values. 

1894. 

1895. 

1894. 

18E5. 

£ 

£ 

84,781 

43,003 

231,723 

269,464 

38,518 

13  768 

898,476 

1,091,233 

29,310 

24,210 

1,239,009 

1,004,879 

2,328,428 

2,015,861 

1,597,017 

1,361,055 

22,989 

19,930 

204,322 

156,146 

4,173 

4,114 

41,303 

40,457 

85,816 

78,498 

793,397 

760,659 

329,130 

296,812 

5111,952 

404,295 

3,499,761 

3,387,615 

271,917 

302.S27 

•  • 

•  • 

1,383,970 

954,033 

382,649 

371,116 

1,359,770 

1,152,407 

24,522 

28,899 

379,310 

423,362 

•• 

•  • 

972,563 

942,183 

i 

•  a 

•  • 

9,937,729 

8,953,000 
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Imports  of  Oils  foe  Six  Months  knding  30th  Junk, 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Cocoa-nut ,  Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 
Total  value  of  oils  . . . 


123,707 

11,011 

581,268 

72,253,839 

13,719 

9,765 

93,273 


175,871 

7,200 

62S,855 

82,994,282 

20,070 

8,817 

137,519 


£ 

149,812 

495,985 
645,465 
1,133,024 
314,246 
170,845 
102,139 
521,167 


3,532,983 


£ 

202,211 

253,083 
659,979 
1,507,039 
404,343 
14^,959 
147,659 
438,883 


3,762,156 


Imports  of  Raw  Material    for    Non-Textile 
Industries  for  Six  Months  ending  30th  June. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc C  wt. 

Gum  :— 

Arabic „ 


Lac, 4c 

Gutta-percha  . 

Hides,  raw:— 
Dry 


Wet, 
Ivory . 


32,865 


£ 

22,331  60,006 


1,324,714  1  1,743,052        198,866 


Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :  — 
ii':wn Loads 

8»™ 

Staves  

Mahogany Tons 

Other  articles ...  .Val  u  k 


169,097 

26,702 
09,19 1 
30,087 

248,992 

269,818 

19,  M0 
11,-25 
83,568 

175,051 

325,752 

8L682 

100.3H 

138361 

750,105 


173,825     1,885,871 


33,111 
63,828 
26,814 


67,733 
303,000 
306,669 


212,007        583,005 


109,021 

5,275 

27,1  -S3 

88,164 

82,752 

178,307 

11,078 

792,101 


5       1,075,231 

J7,ilo         14,728 


1,017,019      IfitOfitiS 

57/ ■ 

31,177  20/100 


Total  value  , 


513.22S 

195,110 

93,818 
212,003 
790,674 

317,111 
336,691 
X2.715 
172,800 
862,182 

101,201 

1,203,170 

11,768 

1,778,618 
8,709,988 

(,704,672 


19.213,051 


£ 

42,302 

237,360 
1,980,200 

72,032 
351,125 
233,971 

549,126 
810,468 
218,074 

220,783 
167,618 
684830 
310,162 
862,424 
107,821 
882,188 
057,502 
191,110 
1,275,130 

8,910 

1,5  ',5,9 13 

2,419,5X0 

2dO,272 

168,641 


1,883 


h<i  above,  drug*  to  the  vnlu«  ol  151,855',  weie 
121,157/.  in  l  hi  104, 


imj. 


Exports  of  Mktals  (othkr  than  Machinhhy)  for 
Six  Months  ending  30th  June. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1895. 


Brass Cwt. 

Copper  :— 
Unwrought 

Wrought , 

Mixed  metal , 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead „ 

Plated  wares . . .  Value  £ 

Telegraph  wires        „ 

Tin Cwt. 

Zinc 

Other  articles  . .  Value  £ 

Total  value 


58,282 

52,:  iX3 

£ 

21 3,0 12 

£ 

19X.C01 

181,122 

255,995 

410,800 

658,6  )2 

150,134 

150,797 

412,880 

105,306 

167,837 

153,815 

352,169 

310,312 

•  • 

•  • 

900.X52 

861,065 

•  • 

•  • 

591,1)20 

587,003 

1,271,396 

1 ,286,481 

9,005,039 

8,994,321 

25,305 

22,786 

277,971 

263,019 

•  • 

•  ■ 

122,007 

136,712 

.. 

•  • 

883,741 

226,260 

59,211 

50,100 

224,752 

188,097 

88,591 

90,708 

02,745 

61,503 

«  • 

•  t 

383,255 

348,338 

•  • 

■  • 

13,900,849 

13,142,219 

Exports  of  Miscellaneous  Articles  for  Six  Months 
ending  30th  June. 


Articles 

Quantities. 

Values. 

. 

1894. 

1895. 

1894. 

1895. 

1,086,700 

3,215,300 

£ 

88,270 

£ 

77,190 

Military  stores. 

Value  £ 

•  • 

•  * 

601,923 

1,174,415 

Value  £ 

3,834,200 

•  * 

11,062,100 

•  • 

155, 150 
512,282 

193,187 

501,997 

220,881 

185,940 

373,395 

299,301 

Products  of  coal 

Value  £ 

•  * 

•  • 

642,931 

843,806 

Earthenware  ... 

i> 

•  • 

•  • 

709,040 

851,256 

M 

•  • 

•  • 

78,675 

75,101 

Glass:— 

662,466 

052,050 

36,084 

35,027 

99,319 

151,555 

81,122 

Flint 

.    fiwt. 

10,551 

45,113 

92,980 

335,930 
71,102 

320,001 
101,371 

159,018 

59,710 

Other  kinds.., 

•        II 

Leather : — 
Un wrought .. 

•        II 

69,006 

82,201 

826,066 

',889 

Value  £ 

•  • 

•  • 

115,337 

143,012 

.    Tons 

9  1,223 

10,380,600 

27,020 
12,217,000 

718,382 

3X1,790 

688,682 

431,219 

Sq.  Yds. 

Painters' materials  Val.£ 

•  • 

.. 

709,518 

713,981 

159,170 

15 1,50 1 

718,227 

714,244 

27,1x2 
29   . 

24,512 
819,062 

168,003 

510,3X0 

I  10,654 

533,711 

•  • 

" 

L8,949,706 

16,350,268 
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Articles. 


Quantities. 


1S94. 


1895. 


Values. 


1891. 


1895. 


Alkali Cwt. 

Bark  (tanners',  Ac.)    ,, 

Brimstone... > 

Chemicals Valued 

Cochineal  Cwt. 

Cutch  and  gambler  Tons 

Dyes  :— 
Alizarin Value  £ 

Aniline  and  other    ,, 

Indigo  Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 


£ 

92,861 

45,010 

134,974 

17,752 

886,409 

•  ■ 

•  • 

753,838 

2,101 

2,268 

12,246 

15,729 

11,870 

830,023 

iHontblp  patent  list* 

*   The  dates  given  are  the  dates  of  the  Official  Journals  in 

which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 

ion  at  the  Patent  Office  immediately,  and  to  opposition 

w  ithin  two  months  of  the  said  dates. 


km:2 

139,824 
12,852 


123,549 

122,858 

67,175     1,033,542 

112,754        130,355 

19,799        102,17! 

1,1105,838 


£ 
54,333 

591,967 

15,346 

262^252 

144,182 

190,155 

1,175,814 

104,817 
216,429 
818,286 


Total  value  of  chemicals 


3,822,881     3,681,933 


Exports  of  Dbugs  and  Chemicals  foe  Six  Months 
ending  30th  June. 


Quantities. 

Values. 

Articles. 

1894. 

1895. 

1894. 

1895. 

2,708.606 
595,707 
17S.307 

•  • 

681,934 
155,049 

•  • 
t  • 

£ 

782,858 

236,902 

1,293,297 

491,121 

1,634,393 

£ 

743,798 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles 

245,860 
1,077,437 

502,215 
1,598,868 

•  • 

•  • 

4,138,571 

4,108,178 

I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

11,813.  S.  T.  Y/ellman  and  C.  H.  Wellman.  Improve- 
ments in  melting  furnaces.  Complete  Specification. 
June  18. 

11,815.  J.  B.  Terrace.    Improved  Bunsen fkanc.    June  18. 

11,888.  W.  P.  Gibbons  and  G.  B.  A.  Gibbons.  Improve- 
ments in  apparatus  for  charging  gas  retorts.     June  18. 

11,934.  J.  Birchall  and  J.  Astley.  Improvements  in  the 
furnaces  of  ovens,  kilns,  or  similar  structures.     June  1!). 

12,093.  D.  Halpin  and  J.  B.  Alliott.  Improvements  in 
apparatus  for  cooling  and  evaporating  liquids.     June  21 . 

12,134.  A.  Dunolly.  Improved  means  for  automatically 
charging  gas  retorts  with  coal.     June  22. 

12,184.  A.  W.  Stokes.  Improvements  in  apparatus  for 
determining  volumetric-ally  the  amount  of  fat  in  milk  or 
other  articles.     June  24. 

12,320.  C.  A.  Jensen.  —  From  A.  Sinding-Larsen. 
Process  for  preventing  the  chemical  action  of  acids  and 
other  corrosive  liquids  on  metal  containers,  conduits,  and 
the  like.     June  25. 

12,383.  E.  Hart.  Improvements  in  condensing  and 
cooling  apparatus  for  acid  vapours.     June  26. 

12,395.  A.  J.  Boult. — From  M.  E.  Strau-s.  Improve- 
ments in  or  relating  to  anti-freezing  attachment  for  faucets, 
valves,  and  the  like.     Complete  Specification.     June  2G. 

12,528.  C.  Linde.  Process  and  apparatus  for  liquefying 
gases  or  gaseous  mixtures  and  for  producing  cold,  more 
particularly  applicable  for  separating  oxygen  from  atmo- 
spheric air.     June  28. 

12,584.  J.  Foster.  Improvements  in  and  relating  to 
evaporating  apparatus,  part  of  the  improvements  being 
applicable  also  to  other  purposes.     June  29. 

12,819.  W.  Southcott.  Improvements  in  appliances 
employed  for  ensuring  complete  combustion  of  fuel  in 
boiler  furnaces.     July  3. 

12,936.  R.  J.  White  and  C.  W.  Clayton.  An  improved 
valve  for  retaining  liquids  or  gases  under  pressure. 
July  4. 

13,075.  M.  A.  Champion.  Improvements  in  apparatus 
for  the  distillation  of  water.  Complete  Specification. 
July  6. 

13,134.  J.  Foster.  Improvements  in  and  relating  to 
evaporating  apparatus.     July  8. 

13.15S.  J.  S.  Rigby.  Improvements  in  or  relating  to 
apparatus  for  decomposing  chlorides  of  sodium  and  potas- 
sium.    July  8. 

13,160.  A.  L.  G.  Dehne.  Improvements  in  filter  presses. 
Complete  Specification.     July  8. 

13,188.  A.  Barr  and  W.  Stroud.  Improvements  in 
apparatus  tor  the  production  of  high  vacua.     July  9. 
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13,317.  A.  Goodwin  and  T.  Clay,  Improvements  in 
apparatus  for  raising  or  forcing  liquid  and  Bemi-liquid 
Bubstances.     Complete  Specification.     July  10. 

13,480.  K.  Zimmermann.  Improvements  in  the  means 
for  preventing  anil  removing  incrustations  in  or  from  steam 
generators.     Complete  Specification.     July  13. 

Complete  Specifications  Accepted.* 

1894. 

13,857.  G.  Fletcher.  Improvements  in  multiple-effect 
and  other  vessels  for  evaporating  liquids.     June  12. 

14,014.  E.  J.  Barbier.  Improvements  in  or  relating  to 
condensing  towers.     June  26. 

15,773.  J.  L.  Oshorc. — From  C  Xeuhans.  Improve- 
ments in  apparatus  for  burning  liquid  fuel.     July  10. 

16,043.  YY.  Spencer.  Improvements  in  kilns  for  burning 
or  calcining  limestone  or  lik°  substances.     July  17. 

16,235.  A.  Crerar. — From  W.  R.  Boon  and  'O.  A.  Han- 
cock. An  improved  process  of  and  apparatus  for  evaporat- 
ing or  concern  rating  saccharine  and  other  liquids.     July  3. 

17.21-2.  T.  Glover  and  J.  Brock.  Concentrating  and 
evaporating  vessels.     July  17. 

1895. 

7390.  J.  Laidlaw.  Improvements  in  centrifugal  machines 
for  separating  fluids  of  different  densities. 

10,625.  H.  B.  Watson  and  J.  S.  Watson.  Evaporating 
apparatus  applicable  for  obtaining  fresh  from  salt  -water  or 
analogous  purposes.     July  3. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

11,815.  J.  B.  Terrace.     See  Class  T. 

11,820.  U.  Gardner.  From  La  Soc.  Franeaise  deL'Helio- 
gene.  Improved  method  of  combining  air  and  gas  for 
incandescent  lighting  purposes.     June  18. 

11,848.  H.  H.  Luke. — From]].  X.  Dicker-on.  Improve- 
ments in  processes  and  apparatus  f  ir  the  utilisation  of  com- 
bu-tible  gas.     Complete  Specification.     June  18. 

1 1,887.  II.  Gardner. — From  La  Soc.  Franeaise  de  L'Helio- 
gene.  An  incandescent  irradiator  for  gas  without  the 
preliminary  admixture  of  air.     June  18. 

l],»H3.   W.    V.    Gibbon-    and    G.    B.    A.    Gibbons. 
is  I. 

11,966.  A.  B.  Willuay.  Improved  construction  and 
arrangenv  nt  of  container  for  ether  bi  turationof  oxygen  for 
limelight.     June  1 9. 

12,020.  8.  Hersey   and   Kirkham,    Elulett,  and  Chandler, 
Lim.     Improvements  in  apparatus  for  trashing  or  scrubbing 
Jut  i-  20, 

12,110.  M.  I;  Jones.     Improvements  in  promoting  per- 
ombustion.    Jnne  22. 

12,245.    \.  Sweetser.     improvements  in  apparatus  for  the 

production  oi  June  2  I. 

12, .'fit.  J-    II     Exley,     Improvements  in   apparaiua  for 

geM  rating  acetylil  I 

>o.  T.   Thorp  and  T.  G    Harsh,     improvements  in 
apparatus  for   the   production  of  heating   and  illuminal 

:<; 

W.    Wh.athy  and  J.   M.  Somerrille.     [mpi 
oti  in  or  connected  with  the  m  re  of  carboretted 

th<-  appantni  therefor.    June  29. 

Z  I    rag   bydrocai  bon  oils   and 

July  I. 


13,230.  P.  Mayer,     [mprovementa   in  apparatus  for  the 
manufacture  of  oil-gas.    Complete  Specification.     July  '.» 

13,510.  J.Green.     An  improved  method  or  process  foi 

u-<-  in  obtaining  hydrogen  gas  from  water  and  means  lor 
obtaining  by  the  aid  of  Mich  method  or  process  carburetted 
hydrogen  and  other  combinations  of  hydrogen,  and  appa- 
ratus for  use  in  such  method  or  process.     July  13. 


Complete  Specifications  Accepted. 

1894. 

13,114.  K.  T )aus.  Improvements  in  the  manufacture  of 
heating  and  illuminating  gas.     July  in. 

13,299.  J.  B.  Taylor.  Improvements  in  the  manufacture 
of  fuel.     June  20. 

17,873.  H.T.Blake.     Dowson  gas  enricher.     July  10. 

19,65<t.  W.  G.  Smith.  Manufacture  of  night-lights. 
July  3. 

22,036.  W.  II.  Biggs  and  R.  R.  Greenhow.  Manufacture 
of  artificial  fuel.     June  20. 

22,452.  II.  A.  Allport  and  A.  Cro--ley.  Improvements 
in  coke  ovens  and  in  the  method  of  removing  and  utilising 
the  products  of  combustion  from  such  coke  ovens.     June  26. 

23,602.  J.  Henderson.  Improvements  relating  to  gas 
retorts  and  such  like  apparatus.     July  3. 

1895. 

6158.  F.  L.  Slocum.  Improvements  in  and  relating  to 
scrubbing  or  purifying  of  gases  and  ia  apparatus  therefor. 
June  20. 

9550.  C.  C.  Walker.  Apparatus  for  washing  and 
scrubbing  gas.     July  3. 

10,145.  A.  Gueguen.     Gas  retorts.     June  26. 


III.— DESTRUCTIVE  DISTILLATION,  TAR- 
PRODUCTS,  Etc. 

Application. 

12,527.  F.  J.  IVrgmann.  A  process  for  the  extraction 
of  distillation  products  from  sawdust,  wood  waste,  and  the 
like.     Complete  Specification.     June  28. 

Patent  Abandoned. 

1891. 
17,221.  E.  Binney.     See  Class  XIII. 


•  Met  Hots  (*)  on  pm  ions  i 


I V.— COLOURING  MATTERS  and  DYES. 

Applications. 

11,757.  II.  E.  Newton. — From  The  Parbenfabriken  rot- 
uial-  1'.  Bayer  and  Co.  The  manufacture  of  chemical 
compounds  suitable  tor  tie-  production  of  colouring  matter-. 

in  bulk  ot  "i  fibl  e.      June   1  7. 

11,848  II.  I  Newton.— From  The  Parbenfabriken  nor- 
mals P.  Bayer  and  Co.  The  manufacture  or  production  ol 
dyestuffs.    June  in. 

12,094.  <  >.  [mray.  —  From  The  Parbwerke  vormaln 
Meister,  Lucius,  and   Brfining.     Manufacture  of  purpurine- 

lulpho  acid.      June  'J  I  . 

i    a 
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12,119    t      Kattnei      An   unproved   method   or  methods 
iki  ■  01  .11  alogou* colouring  matters.    June  22. 

12,162.0.  Imray.  From  The  Farbwerke  vormals 
Meister,  L>u    us,  and  Krflning.     Process  for  the  part 

,,,,.,!  ,i,  jti  H  i. ,>n  ol  bi  ta-naphthol   on  the  fibre  by  oxidation 
;.\  means  ol  persulphatcs.     June  22. 

12,221.  <  i>-  Abel. — From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  colouring  matters 
dyeing  yellow  with  mordants.     June  24. 

12,303.  J.  V.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  poly-azo 
dyes  of  tlif  benzidine  and  analogous  serii  s.     June  25. 

1 2,441?.  Brooke,  Simpson,  and  Spiller,  Lim.,  and  W.  S. 
Simpson.     Improvements  in  colouring  matters.    June  27. 

12,40.").  A.  Zimmermann.— From  The  Chemischc  Fabrik 
auf  Actien  vormals  E.  Schering.  Production  of  y-oxy- 
piperidinecarboacids,  their  nitrites,  and  derivatives  there- 
from.    June  27. 

1.2,529.  C.D.Abel. — From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Improvements  in  the  manufacture  of 
azo  colouring  matters.     June  28. 

12.607.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  anil  Bruning.  Manufacture  of  new  brown 
to  black  azo  colouring  matters  dyeing  direct  on  cotton. 
June  29. 

12.608.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  azo  colouring  matters. 
June  29. 

12,607.  II.  E.  Newton. — From  The  Farbwerke  vormals 
F.  Haver  and  Co.  The  manufacture  or  production  of 
derivatives  of  hydroxyanthraquinone.     July  1. 

13,032.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Improvements  in  the  production  of  blue, 
bluish-black,  or  greenish-black  polyazo  dyes  on  vegetable 
or  animal  fibre.     July  5. 

13,210.  C.  M.  Pielsticker.  Improvements  in  the  method 
of  and  apparatus  for  manufacturing  Paris  green.     July  9. 

13,291.  J.  Weller  and  W.  Brauns.  Improvements  in 
the  manufacture  of  colouring  matters.  Complete  Specifica- 
tion.    July  10. 

13.4G0.  J.  Y.  Johnson.— From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
nitrosamine  compounds  suited  for  use  iu  the  preparation  of 
diazo  compounds  and  of  azo  dyes.     July  12. 

Complete  Specifications  Accepted. 

1894. 

16,530.  C.  D.  Abel. —  From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  colouring  matters 
dyeing  blue  with  mordants.     June  26. 

16,559.  G.W.Johnson. — From  Kalle  and  Co.  Manufac- 
ture or  production  of  ortho-  and  para-oxy-ortho-toluic 
acids  and  meta  cresol.     July  10. 

17.048.  ( (.Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  a  yellow  basic  colour- 
ing matter.     July  17. 

17.049.  O.  Imray. —  From  The  Farbwerke  vormals  Meister, 
Lucius  and  Bruning.  Manufacture  of  yellow  basic  dye- 
stuffs.     July  17. 

17,133.  E.  Straub. — Manufacture  of  hydrazo  compounds 
from  aromatic  nitro  hydrocarbons.     July  10. 

18.588.  C.  D.  Abel.—  From  The  Actien  Gesellschaft  fiir 
Auiliu  Fabrikation.  Manufacture  of  new  condesation  pro- 
ducts, and  colouring  matters  derived  therefrom.     July  17. 

18.589.  O.  Imray. — From  The  Society  of  Chemical  In- 
dustry in  Basle.  Manufacture  of  basic  orange-yellow 
olouring  matters.     July  19. 


1895. 

(,.   W.  Johnson.— From   F.   von    Heyden.       The 
in  inufacture    and   production   of   benzo  Bulphonimides   or 

their  nitro  or  halogen  substitution  derivatives.      June  2'i. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Eto. 


Applications. 

12.M12.  H.  Schirp.  Improvements  in  the  treatment  of 
wool  with  hot  gases  and  vapours  of  muriatic  acid  and  sul- 
phuric acid,  and  in  the  apparatus  used  therein.  Complete 
Specification.    June  20. 

12,218.  1!.  W.  E.  Maclvor  and  J.  Chester.  Improve- 
ments in  the  treatment  of  rhea  or  ramie  (bochmeria  tena- 
cissima)  and  china  grass  (bochmeria  nivea).     June  24. 

12,366.  S.  Hopkinson  and  W.  P.  Kinsman.  Improve- 
ments in  apparatus  employed  in  the  preparation  of  slivers 
from  cotton  and  woollen  waste.     June  26. 

12,G4."i.  C.  F.  Fecker.  Improvements  in  the  preparation 
of  wool  for  underclothing.    Complete  Specification.    July  1. 

12,857.  G.  Philips.  A  process  for  the  acidulation  of 
wools,  woollen  rags,  or  tissues  intended  to  be  carbonised  or 
bleached.     July  3. 

13,232.  ().  Duckworth  and  II.  I'ettit.  Improvements  in 
apparatus  for  drying  yiirn.     July  9. 

13,325.  L.  Boccard.  Improvements  in  the  manufacture 
and  production  of  decorated  woven  fabrics.     July  10. 

13,370.  W.  Jackson.  A  new  or  improved  textile  fabric. 
Complete  Specification.     July  11. 


Complete  Specifications  Accepted. 


1894. 

14,363.  II.  S.  Close  and  W.  O.  Roff.  Improvements  in 
or  in  connection  with  retting  flax,  jute,  or  other  similar 
fibrous  materials,  and  eliminating  the  gummy  or  other 
matter  therefrom,  and  utilising  the  resultant  residuals. 
July  10. 

14,788.  J.  S.  Lenton  and  1!.  15.  Caldicott.  Manufacture 
of  textile  fabrics,  and  apparatus  therefor.     July  3. 

16,785.  G.  Jacober  and  A.  Rabourdin.  Manufacture  of 
filamentous  products  from  cellulose.     July  17. 

17.205.  A.  Dicktus.  Treatment  of  wool  and  other  textile 
materials  with  liquids,  and  apparatus  therefor.     July  10. 

17,370.  0.  Riche  and  A.  Rivet.  A  process  and  apparatus 
for  separating  burrs  and  other  foreign  matters  from  wool. 
July  17. 

1895. 

10,918.  F.  Raschig.  A  process  for  washing  crude  wool. 
July  10. 


10,988.  J.  II.  Lenton  and  R.  B.  Caldicott. 
of  textile  fabrics,  and  apparatus  therefor. 


Manufacture 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

12,398.  .1.  Helouis  and  C.  de  Saint  Pere.  An  improved 
process  of  dyeing  with  photographic  mordanting.     June  2G. 

12,439.  F.  W.  Golby.— From  N.  Piveteau.  A  mordant 
for  use  in  dyeing  stuffs  black.     June  27. 

12,746.  N.  Browne. — From  A.  Koebig.  Method  and 
apparatus  for  spreading  colours  on  both  sides  of  paper 
simultaneously.     Complete  Specification.     July  2. 

12,857.  G.  Philips.     See  Class  V. 

Complete  Specifications  Accepted. 

1S94. 

16,252.  J.  W.  Sanderson.  Process  of  indigo  dyeing,  and 
apparatus  employed  therefor.     July  3. 

16,987.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Process  for  the  production 
of  red  tints  by  combining  on  the  fibre  paranitraniline  with 
mixtures  of  beta-naphthol  and  its  sulphonic  acids.     July  10. 

17,172.  J.  Pritchard  and  F.  A.  Blair.  Apparatus  for 
dyeing  yarns  and  slubbings  or  rovings,  or  otherwise  treating 
the  same  with  liquids.     July  17. 

1895. 

10,004.  C.  M.  White.— From  T.  B.  Bowers.  A  new  or 
improved  machine  for  washing  or  dyeing  wool,  cotton,  rags, 
waste,  or  the  like.     June  26. 

11,087.  H.  II.  Lake.— From  H.  Schweitzer  and  E.  N. 
Dickerson.  An  improved  process  of  printing  on  aniline 
black.     July  10. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

11,786.  B.  von  Schenk.  Improvements  in  the  manu- 
facture and  production  of  polysulphides  of  potassium  and 
sodium.     June  17. 

11,947.  J.  S.  Wallace  and  F.  L.  Ball.  Improvements  in 
or  connected  with  the  manufacture  of  carbon  dioxide. 
June  19. 

12,082.  R.  Matthews.  An  improvement  in  the  obtain- 
ed en  t  of  sodium  or  potassium  nitrate.     June  21. 

12,316.  J.  I).  Darling.  Process  for  utili-irif;  nitre-cake 
and  other  acid  sulphate*.    Complete  Specification.    June  25. 

12,320.  C.  A.  Jensen. — From   A.  Binding- Larsen.     See 

(Ja--  I 

12,370.    P.    (  unnell'Bonil.      Improvements    in   the    treat- 
of  metallic  oxides.    Jane  26. 

12,720.  I!.  Addie.  Process  for  extracting  cyanides  from 
blast-furnace  du-t  and  Other  crude  salts  containing 
cyanogen.     July  2. 

12,953.  The  Chloride  Electrical  Storage  Syndicate,  Lim., 
and  J.  (/.  A.  Rhodin.  Manufacture  of  chloride  of  lead. 
Complete  Specification.    July  I. 

13,120.   S.  Trivick.      Improvements   in  ami  relating  to  the 

manufacture  of  cyanides.      July  8. 

13,171.  J.  D.  Darling.     Improvements  in   the  manufac 
tore  of  sulphuric  acid  and  In  products,  and  in  apparatus 
pted    to    inch    manufactory    Complete    Specification. 

I  July  8.      Date  applied  for  January  H,  1895,  being  date 
plication  in  United  staieH. 


18,456.  \V.  liaydt.  An  improved  process  for  obtaining 
carbonic  acid  from  gas-mixtures  iii  the  dry  way,  and 
apparatus  therefor.     July  12. 

18,461.  T.  T.  Best,  A.  Kay,  and  J.  Brock.  Improve- 
ments in  the  manufacture  of  chlorine  from  hydrochloric 
acid  gas.     July  12. 

Complete  Specifications  Accepted. 

1894. 

14,894.  C.  P.  Peak,  J.  Peak,  II.  Peak,  and  A.  G.  Haddock. 
Manufacture  of  soda  crystals  or  washing  soda.     July  K). 

16,014.  li.  Louvenherz.  Method  cf  producing  solid 
persulphate  of  sodium.     July  10. 

16,3  20.  E.  Biicksc.  Process  and  apparatus  for  obtaining 
magnesium  manganite  and  hydrochloric  acid  from  the 
double  chloride  of  manganese  and  magnesium,  or  for 
utilising  certain  residual  licmors  produced  in  the  manufac- 
ture of  chlorine.     July  10. 

17,112.  N.  McCulloeh.  A  new  or  improved  method 
for  oxidising  the  proto  salts  of  iron  to  the  persalts. 
July  17. 

21,447.  J.  Y.  Johnson.— From  N.  Basset  and  W.  de 
Baranoff.  Treatment  of  alkaline  salts  or  the  salts  of 
alkaline  earths.     July  3. 


t 


1895. 


4856.  N.  P.  Pratt.     Improvements  in  or  relating  to  the 
manufacture  of  sulphuric  acid.     July  17. 

Patent  Abandoned. 
1891. 

17,130.  F.    Perez-Gutierrez.       A    process    for    moulding 
common  salt  (chloride  of  sodium)  by  melting  it  previously 
July  10.  J 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

13,104.  W.  Ulingworth.     Improvements  in   machines  for 
casting  pottery  ware.     July  6. 

13,151.  F.   G.    Schluder    and    W.    G.    Verstandig.      An 

improved  process  and  means  for  producing  clear  plate  glass 
in  cuvette  furnaces.     Complete  Specification.     July  8. 

13,520.  F.  S.  Tomey.  An  improvement  in  the  manufac- 
ture of  thermometer  tubing.     July  13. 

13,522.  W.  Ulingworth.  Improvements  in  or  applicable 
to  ovens  or  kilns  for  firing  pottery  ware  and  the  like 
July  13. 

Complete  Specifications  Accepted. 
1894. 

1 : i . 7 '. ' 7 .  J.  Slayfor.  Improvements  in  moulds  for  casting 
ball-  of  -las-  or  like  materials.     July  17. 

15,792.  W.   L.   Pilkington.      Production   of   corrugated 

sheet  ^la~s,  and  apparatus  employed  therein.      June  21^, 

1895. 
7914.    C.    1).  d'Enghien,    A.    I>.  d'Engbien,  and  s.   D. 

d'Enghien.        Improvements     in    kilns    or    ovens    for   firing 
terra-COtta  and  Other  like  materials.      JuJj    |7. 

9714.  W.  I..  Wise.— From  T.  Lefevre  and  L.  Micbau. 
Manufacture  of  glass  plates.    June  26. 

9801.  J.  \.  Baker,  \V.  K.  Baker,  and  G.  S.  Baker. 
Machines  for  treating  plastic  material.    June  26. 
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[I.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

am.  CEMENTS. 

Applications. 

11,930.  II  Sadin.  Employment  ol  schist  in  the  manu- 
facturi  !>-   i'"'  building  purposes.    Complete  Speci- 

n.     June  19. 

e   and   B.   Snook.     New    or    improved 
building,    and    like    purposes,   and 
the  same.     June  19. 

12,242.  E.  M.  Arndt  aud  G.  de  Bruyn.  Improvements 
in  the  manufacture  of  artificial  stone.     .1  une  2  I. 

12,382.  .1.  .1.  Hloomfield.  Improvements  in  the  manu- 
facture of  plaster.     June  26. 

12,391.    W.   Joy.     Improvements    in   arrai  -   for 

drying  shiny  by  the  waste  heat  from  cement  kiln-. 
June  26. 

13,073.  C.  A.  Allison. — From  The  Margnetelle  Mosaic 
Company.  An  improved  substitute  for  wood  and  the  like. 
July  6.  ' 

13,154.  M.  15.  Church.  The  manufacture  of  an  improved 
compound  for  coating  and  decorating  walls  and  other 
surfaces,  and  for  the  production  of  casts  or  mouldings 
and  foi  analogous  purposes.  Complete  Specification. 
Filed  July  8,  Date  applied  for  April  2,  1895.  lu  lieu  of 
revoked  patent  No.  21,199  of  1891. 

Complete  Specifications  Accepted. 

1894. 

14,934.  A.  Muirhead  and  G.  Hackford.  Manufacture  of 
artificial  stone  and  the  like.     July  10. 

17,208.  1  .  li.  Lenders.— From  C.  Bertin.  An  improved 
composition  a  substitute  for  stone,  marble,  plaster, 

aud  the  like.     July  10. 

18  210.  G.  S.  Cory.  An  improved  composition  for 
roads,  pavements,  and  floors.     July  10. 

1895. 

4048.  G.  von  Breymann-Schwertenberg.  Improved 
portable  solid  structures  or  blocks  for  building  purposes. 
July  10. 

10,744.  J.  F.  de  Navarro.  Apparatus  for  treating 
cement-making  materials.     July  10. 


12,088.  T.  Shepherd.    A  new  or  improved  alloy.    June  20. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 
11,813.  S.  T.  Wellman  and  C.  H.  Wellman.     .See  Class  I. 

594,  F.  S  D.  Scott.  A  gold-saving  machine,  suitable 
for  the  treatment  of  auriferous  sand,  alluvial  deposits, 
pulverised  ore,  and  the  like.     June  19. 

11,958.  J.    A     May-.     Process    of    aud    apparatus     for 
reducing  lead  from  lead  aud  zinc  sulphide  ore-.     June  19. 

10.  J.  P.  L.  Bentham  and  J.  Judge.  The  utilisation 
of  certaiu  by-products  in  blast-furnaces  to  increase  the 
economical  production  of  pig-iron.     Jum 

12,011.   EL   1.  Kirkpatrick-Picard.     Improvements  in  or 
relating  to  the  treatment  of  ores.     June  20. 

IS.  L.  Mond.  A  process  and  apparatus  for  reducing 
certain  metallic  oxides  by  means  of  amalgams  of  alkaline 
metals.     June  20. 


12,088.  S.  Learoyd  and  G.  Jarmain.  Improvement'-  in 
or  relating  to  alloys  of  aluminium  and  the  hardening  and 
tempering  thereof,  and  to  their  application.    June  21. 

12,102.  A.  de  Courey  Scott.  Improved  process  and 
apparatus  for  treating  ore-  and  liquors  containing  gold  or 
silver,  or  both.      J  une  21. 

12,171.  M.  Gledhill.  Improvements  in  the  manufacture 
of  Steel  plates.     June  22. 

12,224.  A.  Y.  Newton. —  From  A.  Nobel,  Sweden.  Im- 
provements in  the  manufacture  of  armour  plates.     June  24. 

12.290.  J.  J.  Crooke.  Improvements  in  and  relating  to 
the  extraction  of  gold  and  silver  from  its  ores.  Complete 
Specification.     June  2.5. 

12.291.  J.  J.  Crooke.  Improvements  in  and  relating  to 
the  extraction  of  silver  from  its  ores.  Complete  Specifi- 
cation.    June  25. 

12,448.  It.  W.  Papineau  and  The  Technical  Association 
of  London,  Lim.  An  improved  method  of  obtaining 
solidity  in  casting  aluminium  and  its  alloys,  and  other 
metals  and  alloys.     June  27. 

12,452.  H.  E.  Fry,  J.  David,  and  C.  le  Doux.  Improve- 
ments in  the  extraction  of  lead  with  silver,  gold,  or  other 
metals  from  galena  or  sulphides  of  lead  and  zinc,  and  from 
mattes  and  refractory  on  -.     June  27. 

12,455.  A.  A.  Dickson.  Improvements  in  the  reduction 
of  metallic  sands  and  pulverised  ores.     June  27. 

12,608.  J.  A.  Mays.  Process  and  apparatus  for  sepa- 
rating metals  from  substances  containing  zinc  oxide. 
July  1. 

12,6^2.  A.  J.  Boult. — From  P.  A.  Gasse,  France.  Im- 
provements in  or  relating  to  the  treatment  of  refractory 
ores.     July  1. 

12,974.  H.  L.  Sulman  aud  F.  L.  Teed.  Improvements  in 
obtaining  metals  from  their  ores,  oxides,  or  compounds. 
July  1. 

12,990.  C.  L.  Jackson  and  D.  Horsburgh.  Improvements 
in  casting  and  moulding  metal.     July  5. 

13,072.  C.  Rainey.  Improvements  in  dry  concentrators 
for  the  treatment  of  ores.     July  6. 

13,204.  W.  Galbraith.  Improvements  in  or  relating  to 
the  manufacture  of  compound  armour  plates  and  other 
plates  or  bars.     July  9. 

13,254.  J.  15.  Torres.  Improvements  in  metallurgical 
furnaces  for  the  reduction  and  refining  of  ores  and  metals. 
July  9. 

13,534.  E.  A.  Ashcroft.  Improvements  in  the  treatment 
of  zinc-bearing  ores  aud  ziue-bearing  products.     July  13. 

13.536.  M.  Crawford. — From  E.  Keck.  Improvements 
in  treating  slimes  from  ores  of  the  precious  metals. 
July  13. 

13.537.  M.  Crawford.  A  process  for  precipitating  gold 
and  other  precious  metals  from  solutions. used  for  extracting 
such  metals  from  their  ores.     July  13. 


Complete  Specifications  Accepted. 

1894. 

14,327.  A.  F.  B.  Gom«-s.  Manufacture  of  aluminium 
and  aluminium  allovs,  and  electro  deposition  of  same. 
July  7. 

14,481.  A.  Mieg.  Manufacture  of  tungsten  articles  and 
apparatus  therefor.     July  3. 

15,891.  K#  A.  Smith.     A  new  metallic  alloy.     July  3. 
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17,820.    W.    P.    Thompson. —From    0.    Nicolai.      Au 

improved  solder  for  soldering  aluminium,  aluminium  alloys, 
and  other  metals.     July  8. 

25,010.  M.  Crawford.      Process  of  extracting   precious 
metals  from  their  ores.     July  ](> 


1895. 

7351.  0.  Imray. — From  W.E.Corey.  Manufacture  of 
compressed  carbonised  steel  and  armour  plates  and  other 
articles  therefrom.     June  26. 

8536.  E.  D.  Kendall.  Process  for  the  recovery  of  gold 
and  silver  from  solutions.     July  10. 

9072.  E.  E.  Lungwitz.  New  or  improved  process  and 
apparatus  for  reducing  or  smelting  ores.     July  3. 

11,478.  J.  Y.  Johnson. — From  L.  Pelatan  and  F.  Clerici. 
Apparatus  for  the  eloctrolytical  separation  or  precious 
metals  from  their  ores  or  other  materials  containing  them. 

July  17. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

11,728.  W.  Shaw.  Improvements  connected  with  gal- 
vanic batteries  and  switches  therefor.  Complete  Specifi- 
cation.    June  17. 

11,752.  E.  Andreoli.  Electro  deposition  of  gold  and 
silver.     Complete  Specification.     June  17. 

11,832.  A.  J.  Boult. — From  X.  II.  Edgerton.  Improve- 
ments in  or  relating  to  secondary  batteries.     June  18. 

11,864.  P.  Ribbe.  An  improved  plate  for  electric  accu- 
mulators or  storage  batteries.  Complete  Specification. 
June  18. 

11,944.  C.  Raleigh.  Improvements  in  the  electrolytic 
deposition  of  metals  and  in  means  applicable  therefor. 
June  19. 

12,244.  J.  C.  Graham.  Improvements  in  electro  depo- 
sition.    June  '24. 

12,';I2.  A.  (r.  Saunders.  Improvements  in  stamp  bat- 
teries.    Complete  Specification.     June  25. 

12,  tl7.  C.  II.  Weise.  Improvements  in  the  manufacture 
of  positive  plati  iry  electrical  batteries.     Com- 

plete Specification.    June  27. 

!2.i_'0.  C.  H.  Weise.     Improvements  in  the  manufacture 

of  plat>  i  ilary    electrical    batteries,      complete 

cification,    .June  27. 

12,521.  J.  B.  TorreB.     Improvements  in  and  c 
with  the  electrol  dts,  and  other  compounds, 

jam 

12,622.  A.    Mailer.       Improvements    in    -■  condai 
inlator  cells.     Complete  Specification.     Juni 

i^, <;.",]     )'..  Heathfleld  and  W.  8.  Bawson.     Improvements 
ctrolvtical  apparatus.    July  1. 

trical   Sto  Lim., 

sod  '/.  A.  Grind le.     An  Improvement  in  secondary  voltaic 
i  ompli  fication.     July  i. 

J.  <;.  \  in.-.     I  be  earth  battery.     July  6. 

-   7.  '!<•  Fi  rranti.     ImproN  emu  ■ 

July  0. 

I     B    Tot  re  ,     [mprovemenl  -.  in    app:  i  • 


13,425.  '.'.  Oppermann.  An  improved  process  for  the 
electro  deposition  of  aluminium  alloys.    July  12. 

13,434.  Siemens  Bros,  and  Co.,  Lim.  —  From  Siemens 
and  FTalske.  Improvements  in  the  electrolytical  produc- 
tion of  zinc  from  its  ores  and  apparatus  therefor.  Com- 
pete Specification.     July  12. 

Complete  Specifications  Accepted. 

1894. 
1  1,327.  A.  F.  B.  Gomess.     See  Class  \. 
17,369.  L.  Epstein.     Secondary  voltaic  batteries.  July  17. 

1895. 

7108.  O.  Imray. — From  La  Societe  Anonyme  Raffinerie. 
See  Class  XVI. 

8011.  G.  Hiibener.  Improvements  in  the  electrodes  or 
plates  of  electric  storage  batteries.     July  10. 

9806.  R.  Comboul.  Improvements  in  diaphragms  for 
use  in  electrolytical  apparatus.     July  10. 

10,836.  C.  Payen.     Storage  batteries.     July  17. 

10.929.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
Apparatus  for  electrolysing  chloride  solutions.     July  17. 

10.930.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
Apparatus  for  electrolysing  chloride  solutions.     July  10. 

Patent  Abandoned. 

1891. 

18,097.  C.  N.  Souther.  Improvements  in  galvanic  bat. 
tcries.     July  10. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

11,788.  F.  J.  "White.  Improvement  in  the  manufacture 
of  palatable  oils.     June  18. 

11,948.  V.  Camiz  and  A.  Bettoni.  Improvements  in 
apparatus  for  the  recovery  and  purification  of  waste  oil. 
Complete  Specification.     June  19. 

11,972.  J.   Peters.     A  mixing  and  purifying  machine  for 

the  manufacture  of  hot  neck  grease.     June  20. 

12,512.  Read,  Holliday,  and  Sons.,  Lim.,  and  T.  Holliday. 
Improvements  in  the  manufacture  ofsoap.     June  28. 

13,107.  F.  B.  Aspinall  and  The  Electrical  Oil  Refining 
Co.,  Lim.  Improvements  in  the  treatment  of  cotton-seed 
ther  oil.    July  6. 

13,119.  E.  S.  Wilson  and  Stewart,  Bros.,  and  Spencer. 
Improvements  in  the  manufacture  of  soap.    July  8. 


Complete  Specifications  Accepted. 
1894. 
17,3'.ir,.  M.  Evans.    Improvements  in  bar  soup.    July  17. 

1895. 
11,111.  M.  II.  Wilson.     Improvements  in  soap.     July  17. 


XIII.— paints,  PIGMENTS,    VARNISHES, 
RKSIN'S,  [NDIA-BUBBEB,  I- ■ 

Applications, 
11,766,   li.ll.   Lake. — From  F.  Rose*  and  Co.     improve- 
ments  1  ■  the  product") 1   currii  1  '  blacl<  and  to 

utilisation  of  the  same   fi  1    cl    paint  and  the 

like.     June  17 
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12,249.  J.  Bibby.     Artificial  robber,     Jane  25. 
12,788.    -I    Timpson.       Improvements  in   or   conm 
with  whitewash  or  colouring  compositions.     Jnly2. 

18,457    G    Rocklifle.     An  improved  anti-fouling  compor 
.inl\  12. 


Comiikik  Si-i  i  incATio.Ns  Accepted. 


1894. 
Hutchinson.      Improvements 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Application. 

12,722.  A.  H.  Baldwin  and  T.  J.  Clarke.  Improvements 
in  the  machinery  for  the  manufacture  of  leather  pulp. 
July  2. 

Complete  Specification  Accepted. 

1894. 

10,611.  S.  H.  Epstein.  Treatment  of  fancy  leather. 
July  3. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

11,905.  C.  H.  Langdale  and  A.  W.  Langdale.  Improve- 
ments in  the  treatment  of  ground  slags  intended  for  use  as 
fertilisers.     June  19. 

12.470.  H.  Mehner.  Improvements  in  fertilising  by  the 
aid  of  artificial  nitrogenous  manure.     June  27. 

12.471.  II.  Mehner.  Improved  method  for  producing 
nitrides  and  ammonia.     June  27. 

12,566.  II.  P.  Pease.  An  improved  hematite  slag 
manure.     Complete  Specification.     June  29. 

12,769.  D.  T.  Day.  Process  of  making  phosphate  of 
lime  fertilisers.     Complete  Specification.     July  2. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

12,624.  0.  Beusterein.  Improvements  in  and  relating 
to  the  manufacture  of  starch.  Complete  Specification. 
July  I. 


in     treating 


16,664.    R. 
bulb}  tree-gum.    July  •'!. 

17,113.  X.  McCnllocli.  A  new  oil-improved  process 
for  making  red  oxide  of  iron  pigment-  from  liydrated 
peroxide  of  iron.     July  17. 

1895. 

9713.  M.  J.  Volcker  and  M.  W.  G.  Bergmann.  Process 
of  tanning  with  mineral  agents.     June'26. 

9953.  C.  Heitemeyer.  A.  new  or  improved  process  of  and 
apparatus  for  liming,  bateing,  or  tanning  hides  and  skins. 
June  26. 

11,037.  A.  .Seymour-Jones.  Improvements  in  machines 
for  treating  hides  and  skins.     July  10. 

Patent  Abandoned. 

1891. 

17,221.  E.  Binncy.  Apparatus  for  the  manufacture  of 
lamp-black,  carbon-black,  &c.     June  26. 


13,244.  ('.  Hellfriecb.  An  unproved  process  for) the 
manufacture  of  starch.    July  9. 

Complete  Specifications  Accepted. 

1894. 

16,285.  A.  Crerar.— From  W.  R.  Boon  and  E.  A. 
Hancock.  An  unproved  process  of  and  apparatus  for 
evaporating  or  concentrating  saccharine  and  other  liquids. 
July  3. 

18,858.  II.  C.  E.  Wilmot.  Improvements  in  the  treat- 
ment of  starch  or  starchy  matter,  or  crystallisable  sugar, 
for  the  obtainment  therefrom  of  products  more  especially 
suitable  for  use  in  brewing.     July  10. 

1895. 

7108.  O.  Imray. — From  La  Societe  Anonyme  Raffinerie, 
Say.  Purification  of  saccharine  juices  by  electrolytic 
treatment,  and  means  employed  for  that  purpose.     July  10. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

12,823  C.  L.  A.  F.  Buttner  and  C.  F.  Meyer.  Improve- 
ments in  and  connected  with  a  method  of  and  an  apparatus 
for  drying  malt.     Complete  Specification.     July  3. 

13,349.  J.  W.  Phillips  and  H.  C.  Pullm.  An  improved 
refrigerator  for  cooling  wort.     July  11. 

Complete  Specifications  Accepted. 


15,833. 
June  26. 


A.      W. 


1894. 
Billings. 

1895. 


Manufacture     of     beer. 


4741.  L.  Egyedi,  J.  Weiss,  J.  Pupelka,  and  A.  Mlady. 
Improvements  in  and  connected  with  the  treatment  of 
brewers'  grains  and  similar  materials.     Julv  17. 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. —  Chemistry  of  Foods. 

12,481.  1).  Temple  and  E.  H.  Taylor.  A  process  for 
preserving  new  milk  by  fermentation.     June  28. 

12,743.  J.  Y.  Johnson. — From  F.  von  Heyden,  Nach- 
folger.  Preserving  and  sweetening  food  and  licmors. 
Complete  Specification.     July  2. 

12,759.  P.  A.  Bachelerie.  An  improved  process  for 
preserving  organic  and  more  particularly  alimentary  sub- 
tances,  and  apparatus  therefor.  Complete  Specification. 
July  2. 

12,800.  T.  F.  Edgeworth.  An  improved  method  of 
manufacturing  a  starchless  food.     July  3. 

13,176.  F.  V.  Friderichsen.  A  new  or  improved  process 
of  manufacturing  fodder.     Complete  Specification.     July  8. 
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B. — Sanitary  Chemistry. 

11,933.  R.  H.  Williams.  Improvements  in  or  relating  to 
the  method  of  applying  or  the  manufacture  of  certain 
agents  or  mediums  for  disinfecting,  deodorising,  preventing 
putrefaction,  and  for  other  purposes.     June  19. 

12,067.  J.  II.  Osbourn.  Improvements  in  the  method 
of  and  apparatus  for  softening  and  purifying  water. 
June  21. 

12,279.  H.  F.  C.  Ebeling.  New  or  improved  process 
and  apparatus  for  purifying  liquids.  Complete  Specifica- 
tion.    June  25. 

12,803.  W.  Ackroyd.  Treatment  of  sewage  or  impure 
potable  water.     July  3. 

13,106.  J.  Y.  Johnson. — From  F.  von  Heyden.  Im- 
provements in  disinfecting  and  preserving.  Complete 
Specification.     July  6. 


C. — Disinfectants. 

11,785.  G.  R.  Morrison.  An  improved  sheep  dip  and 
antiseptic  dressing  and  preservative  for  hides  and  the  like. 
June  17. 

11,908.  G.  Dawson.  Improvements  in  the  manufacture 
of  disinfecting  preparations.  Complete  Specification. 
June  19. 

13,271.  E.  Chedaille  and  F.  Lasseaux.  Improvements 
in  insecticides.     Complete  Specification.     July  9. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1894. 

13,003.  H.  H.  Lake. — From  F.  Delangle.  Improved 
food  preparations.     June  26. 

15,558.  D.  A.  Sutherland.  An  improved  process  and 
mean?  used  therein  to  effect  the  preservation  of  perishable 
substances.     July  3. 

B. — Sanitary  Chemistry. 

1894. 

16,724.  E.  W.  Ives.  Improvements  in  screening  and 
mixing  chambers  for  precipitating  tanks  and  the  like  for 
treating  sewage  and  other  foul  or  waste  waters.     July  10. 


1895. 


9071.  E.  Fischer,  E.  Klein,  and  I'.  Mahlstedt.  A  new 
or  improved  resistance  regulator  for  apparatus  employed 
in  the  separation  of  amalgam  and  other  metallic  molecules 
from  sludge.     June  26. 


C. — Disinfectants. 


1891. 


15,805.  P.  Nusebaum.     A  new  process  of  making  eom- 
kles   ton    medical  and   disinfecting   pur] 
26. 


XIX.— PAPER,  PASTEBOARD,  Etc. 


Applications. 

12,461.  L.  de  Naeycr.  Improvements  in  apparatus  for 
treating  paper  pulp.     June  27. 

12,998.  J.  Collins,  Lim.,  and  I).  Dobbie.  Improvements 
in  the  manufacture  of  paper  and  in  apparatus  therefor. 
July  5. 

13,355.  J.  S.  Rigby.  An  improvement  in  the  manufac- 
ture of  vegetable  parchment  and  utilising  the  waste 
product  obtained.     July  12. 


Complete  Specifications  Accepted. 
1894. 

20,358.  H.  H.  Lake.— From  Arndt  and  Frost.    Manu- 
facture of  photographic  printing  paper.     July  3. 

1895. 

9987.  T.   C.  Cadwgan  and   The  O.  S.  Kelly  Co.     An 
improved  process  for  preparing  paper  stock.     June  26. 


XX.— FINE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

11,830.  A.  J.  Boult.— From  J.  F.  Theurer.  Improved 
manufacture  of  a  colouring  and  flavouring  extract  for 
liquids.     Complete  Specification.     June  18. 

12,295.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.  Improvements  in  the  manufacture 
of  a  pharmaceutical  substance,  and  in  the  purification  of  the 
same.     June  25. 

13,060.  F.  Sykes. — From  R.  Hirsch.  An  improvement  in 
the  mode  of  producing  saccharine.     July  6. 


XXL— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Complete  Specifications  Accepted. 
1894. 
A   process   for  photographing  in 


17,758.   V.  Mathieu 
colour-.     July  17. 


20,358.     H. 
(   las-  XIX. 


II.    Lake. — From    Arndt    and   Trost.      See 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

19,825.  E.  Ungania.      An   improved   smokeless  powder 
and  manufacture  of  same.  Complete  Specification.  June  25. 
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Thompson.      [mprovements    in    fuzes  fori  Complete  Specifications  Accepted. 

explosive  projeofiles  01  sheik.     Jum  1894. 

[8,738    I     A     Mlison.    -From   P.  W.  Bawden.     An  im-  15,977.  E.  W.  Anderson.      Match  igniters  or  strikers. 

I  explosh  i  .     Jul]  June  26. 

L2768.  II.  II.  Lake.— From  Th<    International    Powder  18,496.    F.   W.   Bawden.        An    improved    explosive. 

Company,     improvements  in  smokeless  powder.    Complete  July  10- 

Specification.    July  2.  1895. 

18,161.  J.  Lux.     Improvements  in    explosive   cartridges           11,424.  8.  R.  Divine.       Improvements    in    blasting   com- 
more    (    peciallj    intended   for   use   in   mines.      Complete      pounds.     July  17. 
Specification.    July  8.  
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NOTICES. 

The  Soci«  ty's  Office  will  ii<'  closed  from  September  1st  to 
Si  ptember  16th  next. 


Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Bnle  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  and  also  those  elected  since  the  hut  Annual 
General  Meeting,  who  do  not  pay  subscription  for  lH'j-i, 
will  be  required  to  pay  an  entrance  fee  of  one  guinea.  In 
ordance  with  the  same  rule  the  Lilt:  Composition  Fee  will 
20/.,  instead  of  15/.  aa  heretofore,  after  the  1st  January 

I  HOT). 
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Asm    m     (,i  m  i.  m     Mi  i   mm.. 

In  consequence  of  the  General  Election,  the  Annual 
Qeni  ral  M«  ting  was  postponed  i  mm  July  17th  to  Jul  j  81st, 
Bc  announced  on  the  cova  of  the  June  issue.  A  full 
BCfl i  ui   tbe  proceedings,  the  President's  address,  and 

•  I,,.  visits  to  works  and  i  scnrsion  appear-  In  tins  issue. 


('(.II  K.<  Tl\  I     I  M'l  \. 

A  collective  index,  embracing  the  whole  Journal  from 
tli.  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
uill  be  ready  in  1896.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application  v>ith  remittance,  not  later  than 
June  30,  1896,  on   a   form  to  be   hereafter 

provided 5s. 

To  Members  (see  Kules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and   Exchanges  on   the   Society's   List,  and 

Past  Members  (see  Eule  30) 10s. 

To  Subscribers 12s.  6d. 

To  others 15s. 


Bankers'  Orders, 

For  the  convenience  of  Members,  the  Treasurer  has' 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  in  town  and  country ; 
and  Members,  who  have  not  already  done  so.  are  invited  to 
till  up  and  sign  the  Banker's  Order  enclosed  with  the 
December  1803  number  of  the  Journal,  which  should  then 
be  sent  to  the  Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East 
London  Soap  Works,  Bow,  E. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  31st  JULY  1895. 

Bohm,  Jos.   A.,  co    Actieu-Gesellschaft  fur  Chemische 
Industrie,  Mannheim,  Manager. 

Bowman,  W.  P.,  7,  White  Horse  Street,  Leeds,  Whole- 
sale Druggist. 

Eastick,   Samuel   P.,    130,  Fleet   Street,   London,   E.C., 
Chemist. 

Furness,  H.  B.,  Smith  and  Augusta   Streets,  Cincinnati, 
Ohio,  U.S.A.,  Chemist. 

Halliwell,  Edw.,  Alexandra  Crescent,  Dewsbuiy,  Yorks, 
Analyst. 

Lucas,  Alf.,  Governmeut  Laboratory,  Somerset   House, 
W.C.,  Assistant  Analyst. 

Put/,,  Mrs.  Helen,  16/17,  Great  St.  Helens,  London,  E.C., 
Chemical  Merchant. 

Vanderpoel,  Dr.   Frank,  191,  Itoseville  Avenue,  Newark, 
N.J.,  U.S.A.,  Chemist. 

Wood,  W.  H.,  3,  New  Road,  Halifax,  Yorks.  Analytical 
Chemist. 


CHANGES  OF  ADDRESS. 
Allen,  R.  L.,  1  o  BrookfLelds;  Newton  Farm,  Middle wich, 
Archbutt,  L..  l/o  Charnwood  Street  ;  The  Yews,  Madeley 
Street,  Derby. 


Baly, E.  C.  t'.,  lo  Tooting;  University  College,  Gower 
Street,  U'.C. 

Buchanan,  Josh.,  l/o  Johannesburg;  Buffelsdoorn,  via 
Potchefetroom,  8.A.B. 

Colquhoun,  L.,  l/o  Stcvenston  ;  c/o  British  and  Colonial 
Explosives  Co.,  Lim.,  Perranporth,  R.S.O.,  Corwall. 

Colquhoun,  Wm,,  l/o  Cardiff;  Pontrhydyrun,  near 
Pontypool. 

Doidge,  II.,  l/o  Nottingham  ;  retain  Journals  until  further 
notice. 

Duxbury,  Tfaos.,  l/o  Danven;  14,  Grosvenor  Chambers, 
Dcansgate,  Manchester. 

Eenshaw,  Jno. ;  Journals  to  Green  Lane,  Brook  Street 
Manchester. 

Ilorrocks,  S.,  l/o  Parkfield  Road;  \?.,  Southtrood  Road, 
Liverpool,  S. 

Ingle,  Dr.  Harry,  l/o  Leeds:  Technical  School,  Bond 
Street,  Hull. 

Ivatts,  Harold  E..  1  o  East  Ham  ;  27,  Wellington  Square, 
( Ihelsea,  S.W. 

James,  Alfred,  l/o  Kinnirg  Park;  108a,  Hope  Street, 
(ilasgow. 

Knight,  J.  J.,  l/o  Gorton  Brook;  13,  Grafton  Street, 
West  Gorton,  Manchester. 

Lascelles,  J.  II.,  l/o  New  Southgate ;  P.O.,  Calcutta, 
India. 

Macfarlane,  K.  I'..  1  o  Felling  ;  T'narsis  Copper  Works, 
Fast  Moors,  Cardiff. 

Maxim,  Hudson,  l/o  New  York;  55,  Charing  Cross 
Mansions,  London,  \V.<  . 

Neiman.  H.  S.,  l/o  Albany;  8,  Fast  97th  Street,  New 
York  City,  U.S.A. 

Rettie,  Theodore,  l/o  Glasgow;  P.O.,  Johannesburg, 
S.A.R. ;  and  (Journals)  16,  Great  King  Street,  Edinburgh. 

Robertshaw,  C.  Dawson,  l/o  Leeds ;  c/o  Dr.  Lewko- 
■witsch,  Lancaster  Avenue,  Fennel  Street,  Manchester. 

Sexton,  Prof.  A.  IL,  l/o  Falkirk  ;  204,  George  Street, 
(ilasgow. 

Smith,  Bernard  E.,  l/o  Newcastle;  45,  Percy  Park, 
Tynemouth. 

Smith,  Jas.  F.,  l/o  Brunswick  Road;  5,  Peach  Road, 
Sparkbrook,  Birmingham. 

Stephens,  H.  O'Reilly,  l'o  Kensington;  191,  Aldersgate 
Street,  London,  E.C. 

Turnbull,  G.  W.,  l'o  Darlington;  14,  Scotlaud  Road. 
Carnforth,  Lancashire. 

Wardman,  G.  B.,  l/o  Michoacan;  c/o  La  Gran  Fundi - 
cion  Central  Mexicana,  Aguas  Calieutes,  Mexico. 

Wilkinson,  Dr.  S.,  l/o  Coleman  Street;  The  Grove  Co., 
Ltd.,  Marsh  Gate  Lane,  Stratford,  E. 


MEMBER  OMITTED  FROM  LIST. 
Stewart,  Ebenezer,  Oil  Seed  Mills,  Rochester,  Kent. 
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Leathart,  Jas.,  Lead  Works,  Neweastle-on-Tyne. 
Riley,  W.  G.,  Hapton,  near  Accringtou. 
Roques,  Adolphe,   36,  Rue  Stc.  Croix  de  la  Bretonnerie, 
Paris. 
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PROCEEDINGS 

FOURTEENTH  ANNUAL  MEETING. 


The  Annual  Meeting  of  the  Society  was  held  in  the 

Chemical  Lecture  Theatre  of  the  Yorkshire  College,  Leeds, 
Oil  Wednesday,  the  31st  July. 

The  Secretary  having  read  the  Minutes  of  the  last 
General  Meeting,  held  at  Edinburgh,  Messrs.  Westmoreland 
and  Borrell  were  appointed  scrutators,  and  they  proceeded 
to  collect  the  ballot  papers. 

The  President  then  declared  the  ballot  closed. 

Report  of  the  Couxcir,. 

The  Secretary  read  the  Report  of  the  Council  as 
follows :  — 

We  have  the  honour  to  report  that  the  number  of  members 
on  the  register  is  now  2,89"),  as  compared  with  2,828  at  the 
last  Annual  Meeting.  During  the  year  229  new  members 
have  been  elected,  as  compared  with  251  last  year;  and  1G0 
members  have  been  removed,  as  compared  with  207  last 
year.  The  number  of  new  elections  to  some  extent  depends 
on  the  personal  efforts  of  the  members,  who,  by  persuading 
others  to  join,  may  contribute  to  the  permanence  of  the 
Society  and  the  increase  of  its  usefulness. 

Among  those  who  have  died  are  Dr.  C.  R.  Alder  Wright, 
F.R.S.,  a  chemist  of  the  first  rank,  many  of  whose 
researches,  of  more  or  less  technological  bearing,  are 
recorded  in  our  Journal ;  Win.  Topley,  F.R.S.,  the 
geologist ;  S.  M.  Burroughs,  the  pharmacist ;  and  Eckley 
B.  Coxe,  one  of  the  foremost  of  American  mining 
engineers. 

During  the  past  session  85  papers  have  appeared  in  the 
Journal,  as  against  77  last  year.  The  excess  of  revenue 
over  expenditure,  as  will  be  seen  from  the  treasurer's 
report  already  in  your  hands,  amounted  last  year  to 
178/.  10s.  2d.,  as  against  574/.  17s.  Od.  in  1893.  For  this 
diminution  in  the  balance  at  the  end  of  the  year,  the  increase 
in  the  size  of  the  Journal  is  entirely  responsible  ;  for  the 
actual  revenue  showed  an  increase  of  nearly  100/.  Even- 
effort  is  being  made  to  keep  down  unnecessary  expense,  but 
the  Council  considers  it  of  first  importance  to  bring  before 
the  members  each  advance  in  that  applied  science  for  the 
promotion  of  which  the  Society  exists.  Meanwhile  this  year's 
volume  bids  fair  to  equal  if  not  exceed  the  largest  of  its  pre- 
decessors. The  compilation  of  the  collective  index  from  the 
beginning  of  the  Journal  to  the  close  of  the  current  year, 
which  is  now  in  the  hands  of  Mr.  Renaut,  will  entail  a 
further  outlay  of  about  1,000/.  The  Council  would  direct 
the  attention  of  members  to  a  notice  appearing  month  by 
month  on  the  second  page  of  the  Journal,  which  gives  the 
terms  on  which  the  index  may  he  obtained.  Due  notice 
will  be  given  of  the  approaching  completion  of  the  work, 
which  will  probably  be  in  the  hands  of  members  before  our 
next  Annual  Meeting. 

No  new  Section  ha^  been  formed  daring  flu;  year,  but 
era!  of  those  already  existing,  notably  th;it  in  New  York, 
show  greater  activity .  Two  local  secretaries,  Dr.  J.T.  Dunn 
and  Mr.  B.  Lloyd  Whitelcy,  who  have  given  their  services 
from  the  first,  have  now  been  transferred  to  other  ccntr- 
and  the  Council  takes  this  opportunity  of  tendering  them  its 
thanks  for  their  voluntary  labours,  and  of  wishing  them 
every  sucec-s  in  their  new  quart) 

A  suggestion  having  been  made  last  autumn  that  the 
supply  of  paper  -  to  the  various  Sections  would  he  stimulated 

by  the  institution  of  premiums  or    prizes  similar  to  those  of 

the  Institution  of  Civil  Engineers  and  other  societies,  a 
commit-  ppointed,  which  suggested  that  it  might  be 

of  advantage  to  make  an  occasional  presentation  of  a  medal 
in  recognition  of  exceptional  merit  in  technological  work. 
'I  his  suggestion  being  approved  by  the  Conncil,  a  design 
has  Keen  prepared  under  the  direction  of  the  President  and 
John  Kvans. 

'!),<•  institution  of  an  international  fond  to  erect  a  -tatue 
to    Lavoisier   has  given   to    tin:    Council    an    opportunity  of 

identifying  tie  Society  with  a  movement  which  reeogn 
that  nee  arc  rendered,  not  to  one's  own 

cuntry  only,  hut  to  the  wot  Id. 


The  President  invited  observations  upon  the  Report  of 
i lu  Council. 

Mr.  VV.  K.  Kioto  asked  how  the  1,0007.  for  tin:  expendi- 
ture on  the  Index  was  lo  be  paid — out  of  the  funds  mi  hand 
or  from  the  sale  of  the  index? 

Mr.  E.  Riim:k  Cook,  Hon.  Treasurer,  said  the  new 
Index  was  to  be  paid  for  in  part  by  those  members  who 
chose  to  have  it  ;  and,  moreover,  they  had  not.  invested  the 
balance  of  receipts  over  expenditure  of  last  year,  and  did 
not  propose  to  invest  the  balance  that  might  he  earned  in 
the  current  year,  so  that  in  all  probability  the  expense  of 
the  Index  would  be  paid  out  of  the  ordinary  funds  of  the 
Society  without  touching  the  reserves. 

Prof.  Smitjiui.i.k  moved  the  adoption  of  the  Report, 
and  said  :  I  see  from  the  figures  on  the  blackboard  before 
us  that  there  is  every  likelihood  that  the  President  will 
make  some  interesting  comments.  On  behalf,  therefore,  of 
those  not  on  the  Council  who  belong  to  the  Society,  but 
who  have  the  fullest  confidence  in  those  gentlemen  who 
are  giving  their  services  on  its  behalf,  I  am  sure  you  will 
have  no  hesitation  in  accepting  the  proposition. 

Dr.  Lewkowitsch,  in    seconding  the  motion,  said:    In 

the   figures   which  have    been  quoted  we  find  signs  of  a 

steady  growth,  except  in  one  column.    I,  however,  looked  at 

the  matter  from  the  point  of  view  of  the  industrial  chemist 

and  the   commercial  man.     This  leads  me  to  ask  how  had 

this  particular  increase  of  expenses  come  about,  and  I  find 

that  it  has  been  perfectly  justified.     It  has  been  caused  in 

the   attempt  to  increase  the  usefulness  and  output  of  our 

,   plant.     We  have  increased  our  expenses  in  order  to  increase 

|   the  usefulness  of  our  journal,  and  there  is  no  doubt  this 

[   outlay   will    be    repaid   with    compound   interest     to    the 

satisfaction   of  the   members  of  the  Society.     We  are  all 

proud    to    know    that    the   journal    is  unquestionably    the 

leading  journal,  so  far  as   chemical  industry  is  concerned, 

in  the  world.     No  doubt  we  shall  be  able  to  make  up  for 

the  decrease  of  profit  if  we  take  to  heart  the  remarks  made 

in  the  first  paragraph  of  the  report,  and  each  try    to  win 

new  members  for  the  Society.     I  have  great  pleasure   in 

seconding  the  adoption  of  the  Report. 

The  resolution  was  carried  unanimously. 

The  Treasirer's  Statement. 

Mr.  Rider  Cook  submitted  a  statement  relating  to  the 
finances  of  the  Society.  He  said:  As  regards  the  receipts 
i  and  expenditure  of  last  year,  the  receipts  amounted  to 
1,962?.,  including  a  balance  of  245/.  brought  forward. 
The  expenditure  reached  the  same  amount,  including  a 
balance  of  339/.  carried  forward.  As  regards  the  statement 
of  account  of  revenue  and  expenditure — not  the  receipts 
and  payments — the  revenue  of  last  year  consisted  of  3,304/. 
from  annual  subscriptions,  196/.  interest  on  securities, 
508/.  from  advertisements  in  the  Journal,  and  292/.  Ills. 
from  the  sale  of  the  Journal.  The  principal  item  of 
expenditure  is  3,o  18/.  11$.  Id.,  the  editorial  and  printing 
expenses  of  the  Journal.  The  rest  of  the  expenditure  is 
made  up  of  salaries,  stationery,  &c.  As  stated  in  the  Report, 
the  balance  of  revenue  over  expenditure  last  year  was  only 
178/.  lo.v.  2d,  The  Society  seems  now  to  have  reached 
practically  something  like  its  maximum  of  members,  unless 
some  fresh  effort  is  made  to  extend  it.  That  is  a  fact  which 
the  Council  has  recognised,  and  is  giving  a  great  deal  of 
attention  in  the  Council  meetings  to  prevent  the  expenditure 
from  growing  larger. 

Mr.  I!.  BETNOLD8  moved  that  the  best  thanks  of  the 
Society  be  given  to  the  Treasurer  for  his  statement  and  for 
his  services  during  the  past  year.  None  would  wish  to 
measure  his  services  by  the  number  of  pounds  in  the  balance. 
Money  might  very  well  lie  expended,  as  it  was  going  to  be, 
on  the  Index,  which  would  be  a  more  decisive  test  of  the 
health  ol'the  Society  than  if  the  monej  were  left  in  its 
coffers. 

Mr.  Gsoroe  Ward,  in  seconding  the  proposal,  said  that 

those   who   knew   the    very   admirable    and    efficient    way   in 
which    the    Society's    accounts  were    kept   could    not,   fail   to 

appreciate  the  services  of  the  Treasurer. 

The  vote  having  been  put  and  carried, 

Mr.  I..  BlDl  1:  Cook  said  in  reply:  Having  regard  to  the 
manj  year-  which  have  passed  since     I   left  college,  and  the 
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.,,;.,,  .  Ili;i,i..  ;,,  Boienee  since  that  time,  I  feel  thai  [now 
know  vcn  little  indeed  aboul  modern  chemiBtry,  and  toe 
,,„,  ,  ,  ,,,;.  do  ieto  leaTe  the  scientific  part  to  those  more 
capable,  and   endeavour  to  render  service  to  the  Society 

b»  the  com rcial  and  business  knowledge  which  1  have 

erhapg  In  the  Bame  degree  as   I  Lave  lost  my 
■(•!.(  mistry. 

I'm ■miu  m  -     \iu>i:i  --. 

The  President,  who  was  cordially  received,  then  delivered 
his  address.     He  Baid  :—  .       . 

I  cannot  take  the  Chair  on  this  occasion,  and  in  tins  room, 
tvithoul  some  expression  of  the  gratification  which  1  feel 
thai  It  Bhould  fall  to  my  lot  to  occupy  my  present  position 
in  a  town,  and  in  a  college,  with  which  1  am  connected  by 
so  many  and  Buch  pleasant  associations.  By  the  kind  con- 
sideration Of  my  friends,  I  occupied  a  somewhat  similar 
position  on  the  occasion  of  the  last  visit  of  the  British 
Association  to  Leeds.  I  have  no  doubt  my  friends  of  the 
Societj  of  Chemical  Industry  are  actuated  by  the  same 
kind  thought,  that  if  anything  could  enhance  in  my  eyes 
the  honour  which  has  been  thrust  upon  me,  it  would  he  the 
pleasure  and  satisfaction  of  wearing  that  honour  amongst 
my  old  colleagues  and  former  townsmen.  That  satisfaction 
is  in  no  Bmall  degree  augmented  by  the  thought  that,  being 
amongst  friends  of  so  many  years'  standing,  I  can,  with 
a  greater  confidence,  rely  upon  their  charity  to  condone  the 
many  shortcomings  in  the  exercise  of  my  office,  ■which  I 
am  afraid  no  amount  of  partiality  on  their  part  will  render 
them  blind  to,  however  much  they  may  be  willing  to  forgive 
and  forget  them. 

As  you  will  have  gleaned  from  the  Council's  Report,  the 
year  which  has  elapsed  since  our  meeting  in  Edinburgh  has 
seen  no  great  changes  in  the  fortunes  of  our  Society.  To 
paraphrase  a  saying  which  has  become  almost  trite  — happy 
is  the  society  whose  history  is  monotonous.  Each  succes- 
sive report  tells  very  much  the  same  story  of  uninterrupted 
prosperity.  The  list  of  our  members  continues  to  lengthen, 
and.  as  "you  have  heard,  the  names  on  the  register  now 
number  2,895.  The  only  note  of  sadness  is  in  the  reference 
to  those  we  have  lost  by  death.  Of  one  of  these— Charles 
Romley  Alder  Wright— there  is  due  from  me  more  than  the 
passing  reference  of  the  official  record.  Friends  in  boyhood 
and  fellow-Students,  I  early  learned  to  admire  his  intellectual 
vigour,  and  to  value  the  many  qualities  of  heart  which  were 
reflected  in  his  bright,  sunny  nature,  in  his  generous  im- 
pulsiveness, and  in  the  constancy  and  staunchness  of  his 
friendships.  One  of  the  earliest  of  our  members,  Wright 
was  a  man  we  could  ill  afford  to  lose.  A  well-trained 
chemist,  of  varied  knowledge  and  wide  experience,  he  gave 
to  his  work  all  the  powers  of  a  mind  singularly  acute,  and 
disciplined  by  that  scientific  habit  of  thought  which  is  to 
be  seen  on  every  page  of  his  published  writings.  Cut  off  in 
the  maturity  of  his  mental  strength,  we  had  every  hope  that 
for  many  vears  to  come  he  would  have  been  amongst  us, 
contributing  by  his  pen,  and  by  his  remarkable  power  of 
lucid  exposition  and  felicitous  speech,  to  the  proceedings 
of  our  London  Section.  What  we  have  lost  can  alone  be 
gauged  by  what  we  still  possess. 

Now  that  our  Society  has  arrived  at  the  period  of  adoles- 
cence, it  may  not  be  uninteresting  to  throw  a  glance  back- 
wards and  to  spend  a  few  moments  in  tracing  its  growth  in 
numerical  strength  during  the  13  years  of  its  existence. 
The  subjoined  figures,  taken  from  the  annual  official  returns, 
serve  to  show  how  far  this  growth  has  been  steady  and 
continuous:  — 


Vein. 


l'lace  of  Annual  Meeting.  No.  of  Members. 


issi-2  Manchester 

lss-j  :;  London ■ 

1883-4  Newcastle-on-Tyne . 

1884  -6  London 

1883  8  Liverpool 

1886-7  Manrli.  stor 

iss;-s  Glasgow 

1888  9  London 

1889-90  Nottingham 

1890-1  Dublin 

1891  2  London 

1892-3  Liverpool 

1893-  ^  Edinburgh 

is'.it  -:,  Leeds 


1,140 

1,390 
1,809 
2,090 
2,271 
2J302 
2,:i!i5 
»,445 
2,895 
2.697 

2,782 

2,784 
2,828 
2,895 


Although  there  was  a  Blight  check  in  its  fifth  year,  and 
although,  as  I  am  credibly  informed,  it  mewled  and  pewked 
a  little  in  it«  nurse's  arms,  the  Society  has  been  singularly 
free  from  the  ailments  incidental  to  childhood  ;  and  at  eight 
years  of  age,  when  it  spent  its  holiday  at  Nottingham,  it 
was  remarkably  active  and  vigorous.  And  so  it  has  gone 
on,  growing  in  stature  and  (Trace,  until  it  is  the  healthy  robust 
youth  you  now  see,  actuated  by  the  conviction  that  it  has 
a  useful  and  honourable  part  to  play  in  the  world,  and  full 
of  hope  and  of  confidence  in  a  bright  and  successful 
future. 

Davy  once  said  that  analogy  is  the  fruitful  parent  of 
error,  and  I  therefore  naturally  hesitate  to  push  this  analogy 
too  far,  but  I  may  point  out  that  the  growth  of  our  Society 
as  regards  numerical  stature  resembles  the  growth  of  an 
organised  being,  in  that  its  rate  is  at  no  period  a  linear 
function  of  its  age.  We  cannot  expect,  therefore,  under  our 
present  conditions  of  existence,  to  greatly  augment  our  rate 
of  numerical  increase.  It  would  be  unwise,  of  course,  to 
generalise  too  far  from  statistics  which  extend  only  over 
some  13  years,  but  it  may  be  interesting  to  note  that  a 
graphical  representation  of  the  numbers  above  given  affords 
a  fairly  regular  curve  for  which  a  mathematical  expression 
may  be  found  reproducing  the  actual  numbers  with  a  degree 
of  accuracy  which  as  a  mean  is  within  2  per  cent.  This 
seems  to  show  that  the  increase  has  been  in  accordance  with 
the  operation  of  a  natural  law,  and  that  the  Society  is  not 
only  following  the  expansion  of  the  chemical  arts,  hut  is 
growing  in  consequence  of  a  more  extended  recognition  of 
the  necessity  of  applying  sound  theoretical  principles  to 
practice. 

Whatever  be  the  underlying  causes  which  determine  its 
course,  the  form  of  the  curve  seems  to  indicate  that  the 
conditions  upon  which  our  augmentation  in  numbers  must 
depend,  are  fairly  definite  and  stable ;  and  that,  there- 
fore, so  long  as  these  conditions  obtain,  we  can  ascertain 
with  approximate  accuracy  our  numerical  strength  in  the 
near  future.  The  value  of  this  observation  lies  in  the  appli- 
cation of  it.  What  the  application  may  be  you  will  see  in 
a  moment.  1  may,  however,  be  permitted  to  point  out,  as 
one  indication,  that  we  are  collectively  useful,  and  that  our 
organisation  meets  a  necessity,  that  few  societies  having 
relation  to  a  special  branch  of  science,  whether  pure  or 
applied,  can  show  a  much  longer  roll  of  fellows — a  fact  the 
more  significant  when  it  is  remembered  that  we  offer  none 
of  those  collateral  and  adventitious  advantages,  personal  or 
professional,  which  make  membership  of  some  societies 
more  or  less  eagerly  sought  after  and  less  or  more  eagerly 
paid  for.  As  evidence  of  the  position  we  hold  in  public 
opinion,  I  should  have  liked,  if  I  could  be  permitted  to  lift 
ever  so  slightly  the  seal  which  official  reticence  imposes, 
to  have  quoted  the  minute  of  the  acute  lawyer  who  had  to 
advise  one  of  the  Public  Departments  which  I  have  the 
honour  to  serve,  as  to  whether  this  Society  rightly  came 
w  ithin  the  technical  meaning  of  the  word  "  charity,"  used 
in  the  Act  which  exempts  certain  bodies  from  the  obligation 
to  contribute  to  the  National  Purse.  No  stronger  testimony 
could  be  adduced  to  show  how  worthily  and  consistently 
this  Societ\-  has  kept  to  the  path  marked  out  for  it  by  its 
progenitors. 

Although  it  is  very  far  from  my  intention  to  trouble  you 
with  statistical  details,  it  is  necessary  for  the  purpose  I 
have  in  view  to  compare  our  increase  in  numerical  strength 
with  the  financial  development,  if  I  may  use  such  a 
phrase,  of  the  Society.  Obviously,  it  would  be  unreason- 
able to  expect  that  a  society  with  such  aims  and  objects  as 
ours,  should  respond  precisely  to  the  same  tests  as  would 
be  employed  to  determine  the  prosperity  of  a  business 
concern.  The  primary  object  of  our  Society  is,  of  course, 
not  to  make  money,  and  therefore  big  balances  are  not 
necessarily  a  criterion  of  success.  Provided,  however,  it 
can  be  shown  that  the  Society  is  actually  fulfilling  its 
proper  functions,  a  balance  of  revenue  over  expenditure  is  at 
least  a  test  of  good  management  and  economy.  For  some 
years  past  our  Treasurer  has  published  a  financial  state- 
ment, in  addition  to  the  usual  balance  sheet,  which  allows 
the  members  to  compare  at  a  glance  the  actual  revenue  of 
the  Society  with  its  total  expenditure  for  any  particular 
vcar.     Without    going  into  details,  which  will   he  found  in 
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the   statements   themselves,   the   main  facts  may  be  thus 
summarised  :  — 


Year. 

Total 

Total 

Balance  of 
Etevenue  over 

Journal 

Revenue. 

Expenditure. 

Expenditure. 

Expenses. 

£ 

c 

<j 

c 

1886 

•2.77  t 

2,481 

340 

1,784 

1SS7 

8,270 

2.7S:j 

1S7 

2,019 

1888 

3,881 

.',7(;:5 

918 

i,!ir,i 

1889 

8,768 

3,161 

607 

2,257 

1890 

4,015 

3,908 

107 

8,031 

ISlll 

1,185 

3,604 

531 

2.577 

1892 

1,181 

3,690 

.V.H 

2,642 

1898 

4571 

3,696 

.-,7.". 

2,690 

1891 

4,861 

1,182 

179 

3,049 

It  will  be  seen  that  whilst,  as  we  should  expect,  the 
revenue  of  the  Society  increases  at  a  rate  which  bears  a 
fairly  definite  relation  to  the  increase  in  the  number  of  its 
members,  the  total  expenditure  fluctuates  in  a  most 
irregular  manner,  and  when  we  search  for  the  cause  of  this 
it  is  found  to  be  mainly  due  to  variations  in  the  annual  cost 
of  the  Journal.  It  is  not  easy  to  explain  in  a  few  words 
the  cause  of  these  somewhat  abrupt  and  irregular  variations. 
That  there  must  be  a  constant  tendency  towards  increased 
expenditure  on  this  head  will  be  obvious.  The  annual 
increase  in  membership  necessitates,  of  course,  a  larger 
issue  from  year  to  year,  and  each  year  sees  a  larger  and 
larger  mass  of  material  to  be  dealt  with  by  the  editor  and 
the  abstractors.  The  fact  that  the  published  work  of 
every  organisation  related  to  chemistry,  which  is  not  in  a 
stagnant  or  moribund  condition,  increases  in  volume  year 
by  year  necessarily  reacts  upon  the  size  of  our  own  publica- 
tion. Moreover,  the  cost  of  production  shows  no  tendency 
to  diminish.  All  these  are  factors  to  be  reckoned  with. 
Of  course  I  am  well  aware  that  in  both  pure  and  applied 
science,  there  are  periods  of  activity  and  of  comparative 
quiescence,  and  such  periods  must  have  their  influence 
upon  our  own  Journal,  which  seeks  to  be  at  once  the 
mirror  and  the  measure  of  the  movement  in  the  application 
of  chemical  principles  to  industry.  But  the  fluctuations  I 
am  speaking  of  are  not  to  be  wholly  accounted  for  by  these 
periods  of  ebb  and  flow  ;  these,  after  all,  can  only  have  a 
very  partial  and  secondary  effect.  The  point  which  I  wish 
to  make  is,  I  think,  vital  in  the  interests  of  the  Society.  In 
the  present  phase  of  our  development  it  seems  to  rue  abso- 
lutely necessary  that  the  expenditure  on  our  Journal  should 
be  made  to  bear  an  approximately  fixed  and  definite  ratio 
to  our  income.  In  fact  we  must  in  this, as  in  other  matters, 
cut  our  coat  according  to  our  cloth.  This  problem  of  how 
to  reconcile  the  ever-growing  demands  of  the  editor  and 
printer  with  the  necessity  of  setting  aside  the  annual  gam 
which  is  required  to  meet  the  various  contingencies  which 
an  active  and  expanding  society  gives  rise  to,  is  exercising 
the  treasurer  of  every  scientific  body  with  which  I  am 
acquainted.  It  is  an  open  secret  that  in  some  societies  with 
a  turn  for  speed  which  length  of  years  seems  only  to 
increase,  the  most  drastic  measures  have  had  to  Ik-  resorted 
to  in  order  that  the  constable  might  not  be  outrun.  I  take 
it  for  /granted  that  there  is  in  our  Society  that  buoyant 
elasticity  of  temperament  which  is  one  of  the  characteristic 
signs  of  self-reliance  and  resourceful  energy,  and  that  being 
voting  we  have  no  misgivings  as  to  our  financial  future. 
Onr  adolescent  Society  even  now  manages  to  put  by  every 
rear  a  far  larger  cam  than  corresponds  with  Mr.  Micawber's 
idea  of  perfect  financial  security.     Bat  I  venture  to  think 

a  Considerably  greater  margin  might  be  secured  by  a  more 
rigorous  selection  and  treatment  of  tin-  ma^  of  matter,  ami 
especially  of  foreign  matter,  which    has   to  bit  dealt,    with  by 

Publication  Committee.     I  trust  I  -bail  not  wound  even 

tie-  tendere-t  Teutonic  susceptibility  if  I  say  that  a  certain 

amount  of  the  material  which    i-   made  in  Germany  i-  hardly 

worth  the  eott  of  importation. 

I  once    heard  ely  BrgUed    that    it  \\a-    part    of   the 

proper  buriness  of  the  library  of  a  icientific  locietj  to  buy, 
appeared,  all  those   books  which   Charier,   [jamb 
ribed   a,  no  books,  in  the    peclal  domain  ol 
with  which  that  society  concerned  it  i  if,  in  ordi  r  to  prot<  cl 

the     pockets    of    it-    fellow;     and     1    believe    I     bftve     heard 


something  to  the  same  effect,  and  for  the  same  reason,  in 
regard  to  a  certain  style  of  Patent  Literature  which  occa- 
sionally finds  its  way  into  our  Journal.  In  turning  over  its 
pages,  it  has  occasionally  struck  me  that  it  is  possible  to 
purchase  comprehensiveness  too  dearly,  and  that  in  the 
desire  to  make  our  organ  a  faithful  reflex  of  all  that  is  going 
on,  proximately  and  remotely,  in  connection  with  chemical 
technology,  we  may,  to  use  Franklin's  well-known  phrase, 
be  paying  too  much  for  our  whistle.  I  have  felt  it  my  duty 
to  dwell  upon  this  matter  at  this  length  in  view  of  the  fact 
that  the  cost  of  our  Journal  is  now  greater  than  ever,  whilst 
the  difference  between  revenue  and  expenditure  has  sunk  to 
a  point  which,  with  one  exception,  is  lower  than  in  any 
previous  balance  sheet.  Another  consideration  has  also 
led  me  to  draw  attention  to  the  subject  on  this  occasion. 
The  Report  of  the  Council  makes  mention  of  the  question 
of  the  Collective  Index  which  is  in  course  of  preparation 
by  Mr.  Kenaut.  Excellent  as  our  annual  indexes  are, 
everybody  who  has  had  occasion  to  use  our  Journal  to  any 
large  extent  for  the  purpose  of  verification,  or  for  the 
putting  together  of  information,  must  have  deplored  the 
want  of  a  complete  general  index.  For  upwards  of  13  years 
we  have  been  collecting  and  storing  all  sorts  of  chemical 
treasures,  but  it  is  only  within  the  preseirt  year  that  we 
have  decided  to  provide  ourselves  with  a  proper  key  to  the 
treasure  chest.  For  some  years  past  I  have  had  to  spend  a 
considerable  fraction  of  my  working  time  in  the  compilation 
of  a  work  on  applied  chemistry.  I  naturally  turned  to  our 
Journal  as  one  of  the  main  sources  of  my  information,  and 
the  fact  was  rather  painfully  borne  in  upon  me  that,  freely 
as  the  Society  has  cast  its  bread  upon  the  waters — at  a  cost, 
in  the  aggregate,  of  some  27,0007., — it  occasionally  required 
an  inordinate  number  of  days  to  find  it.  It  must  be  obvious 
that  the  practical  value  of  the  mass  of  material  distributed 
over  some  12,000  pages  is  enormously  curtailed  by  the 
absence  of  a  ready  access  to  it.  It  required  no  arguments 
to  convince  the  Council  of  the  abstract  desirability  of  a 
general  index,  but  the  expediency  of  undertaking  it  at  the 
present  time,  in  view  of  our  financial  position,  was  not 
so  easily  determined,  and  I  think  my  fellow-members  of 
Council  will  bear  me  out  when  I  affirm  that  no  single  step 
of  ours  during  the  past  Session  was  more  carefully  or  more 
anxiously  deliberated  upon.  I  have  myself  no  misgivings  as 
to  the  wisdom  of  the  step  we  eventually  took.  We  felt  we 
did  not  bring  the  difficulty  any  nearer  to  solution  by 
continued  postponement.  If  it  were  done,  then  't  were 
well  it  Mere  done  quickly.  It  was  true  economy  to  lay 
down  the  plan  of  the  work  in  such  manner  that  future 
compilations  of  the  same  kind  should  be  consistent  and  in 
harmony  with  it.  Hut,  gentlemen,  the  preparation  of  such 
a  collective  index  at,  say,  decennial  periods,  constitutes 
precisely  one  of  thos<;  contingent  charges  for  which  provi- 
sion should  be  made,  even  at  the  cost  of  sacrificing  a  few 
dubious  specifications,  and  of  excising  all  matter  in  our 
abstracts  or  reports  which  has  obviously,  and  on  the  face  of 
it,  no  permanent  value.  Our  Journal  is  really  incomplete 
in  the  absence  of  such  periodical  collective  indexes  ;  and  I 
hope  the  day  is  not  far  distant  when  the  Society  will  be  in  a 
position  to  follow  the  good  example  of  its  elder  sister  the 
Chemical  Society,  and  supply  such  indexes  free  of  charge  to 
its  members. 

The  past  year  has  not  seen  any  very  striking  new 
departures  in  the  application  of  chemical  principles  to 
industry,  although  in  any  irsitnu'  of  recent  progress  a 
number  of  matters  may  fittingly  claim  attention  by  reason 
of  their  immediate  or  prospective  interest.  The  extinction 
of  the  gas-making  industry,  which  was  so  confidently 
predicted  a  few  years  aea>,  seems  as  far  oil'  as  ever. 
Threatened  manufactures,  like  threatened  men,  sometimes 
live  long.  The  very  struggle  for  existence  seems  occasion- 
ally to  enhance  their  vigour  and  to  increase  their  vitality, 
and  they  gather  tiew  Strength  by  the  exercise  of  innate 
power.  So  many  industries  are  now  dependent  upon  the 
manufactory     that    it    is    like    a    town  with    many  .staple 

trades,  each  of  which  acts  and  reacts  upon  the  prosperity 

and    development    of    the    others.     This     very    potentiality 

indeed    affords  the  strongest   assurance  of   its   continued 

existence,  and  with  each  fresh  economy  in    production,  with 
each     new      improvement     in     utilisation,     with     each     new 
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applications  I   power,  with  everj  new.disoovery 

hi  the  u-  to  which  the  conntlesa  product!  of  destructive 
distillati  m  be  put,  the  indnstry  acquires  a  new 

life,     li    thin   industry    baa   afforded   to    science 
opportunities  for  dii  which  are   among   the    most 

brilliant  ol  her  triumphs,  science  has  repaid  the  obligation 
an  hundred  fold,  : t t «•  t  the  gas  manufacturer  fully  realises 
thai  it  is  only  by  the  intolligent  application  of  her  lessons 
thai  Ins  industry  can  continue  to  bold  its  own  in  the  struggle 
for  supremacy.  Th<  tendency  of  modern  life  is,  more  and 
more,  t<>  turn  night  into  day,  and  "  light,  more  light."  i-  the 
ever  constant  cry.  At  the  present  time  the  question  of 
enrichment  i-  engaging  the  attention  of  every  gas  engineer. 
Si\  pears  ago  cannel,  which  up  to  that  time  had  been 
almost  exclusively  used  in  the  enrichment  of  coal-gas,  had 
ri-i  u  in  price  to  such  an  extent  that  gas  engineers  were 
driven  to  seek  for  other  methods  by  which  the  illuminating 
value  of  the  gas  could  Le  increased  so  as  to  satisfy  statutory 
and  other  requirements.  This  enrichment  may  be  effected 
by  three  methods  1  (1)  by  causing  the  gas  to  take  up  the 
vapour  of  volatile  hydrocarbons ;  (2)  by  mixing  the  coal- 
gas  with  oil-gas  obtained  by  decomposing  oils  by  heat;  or 
('■'>)  by  mixing  the  coal-gas  with  carburetted  water-gas 
made  by  decomposing  oils  in  heated  chambers  whilst 
subjected  to  a  current  of  water-gas. 

The  idea  of  carburetting  coal-gas  with  volatile  hydro- 
carbon vapours  is  of  course  not  new.  About  -to  years  ago 
the  late  Dr.  l.etheby  sought  to  put  this  idea  into  practice, 
but  without  success,  and  it  is  not  difficult  to  determine  the 
causes  of  his  failure.  The  hydrocarbons  he  employed  were 
far  from  uniform  in  character  ;  they  were  of  very  different 
degrees  of  volatility,  and  of  varying  illuminating  value,  so 
that  after  the  gas  had  passed  through  or  over  the  euricher 
for  some  time,  the  more  volatile  portions  having  been 
evaporated,  the  residual  hydrocarbon  was  more  likely  to 
decrease  than  to  increase  the  illuminating  value  of  the 
coal-gas.  lu  the  Maxim-Clarke  process  this  difficulty  is 
obviated  by  using  a  light  spirit  of  fairly  uniform  composition, 
which  is  volatilised  into  the  gas  as  required,  and  there  is 
little  doubt  that  if  benzol  continues  at  its  present  price,  it 
would  constitute  the  best  and  cheapest  enricher  that  can  be 
obtained. 

The  fall  in  the  price  of  oils  which  took  place  a  few  years 
ago,  naturally  gave  an  impetus  to  the  manufacture  of  oil- 
gas,  and  to  its  utilisation  for  the  purpose  of  enrichment. 
Considerable  difference  of  opinion,  however,  has  existed  as 
to  the  permanency  of  the  gas  when  used  on  the  large  scale  ; 
this  would  seem  to  be  wholly  dependent  upon  the  temperature 
at  which  the  oil  was  "retorted,"  for  a  properly  made  oil-gas 
is  at  least  as  permanent  in  illuminating  character  as  ordinary 
coal-gas,  even  if  it  is  not  more  so.  Of  the  various  oil-gas 
processes,  that  introduced  by  Mr.  W.  Young,  of  Peebles, 
may  be  specially  mentioned.  In  this  process  the  oil  to  be 
decomposed  is  made  to  wash  the  oil-gas  escaping  from  the 
retorts,  which  is  thereby  freed  from  any  vapours  which 
would  be  liable  to  condense  in  the  mains  and  pipes. 

Enrichment  by  oil-gas  has  been  largely  adopted  in 
Scotland  and  in  many  English  works,  and  most  gas- 
managers  who  have  given  the  process  a  fair  trial,  have 
abandoned  the  idea  of  returning  to  cannel,  as  oil-gas 
enrichment  is  not  only  far  cheaper,  but  it  is  more  easily 
worked,  and  the  illuminating  value  of  the  gas  as  sent  out 
is  more  under  control. 

The  cost  of  oil  enrichment  will  of  course  vary  with  the 
locality,  which  to  a  great  extent  governs  the  price  of  oil;  but 
Professor  Vivian  Lewes  informs  me  that  with  oil  at  3l.  a 
ton,  it  costs  0-3  of  a  psnny  to  raise  1,000  cub.  ft.  of 
coal-gas  one  caudle  in  illuminating  value. 

Enrichment  by  carburetted  water-gas  is  also  making 
headway  in  England;  and  for  some  time  past  London,  north 
of  the  Thames,  has  been  supplied  with  coal-gas  containing  a 
liberal  admixture  of  carburetted  water-gas,  whilst  large 
installations  are  at  work  in  Belfast,  Liverpool,  Glasgow,  and 
other  places. 

The  relative  merits  of  oil-gas  and  carburetted  water-gas 
as  methods  of  enrichment  largely  depend  upon  the  conditions 
under  which  the  gas-works  has  to  produce  illuminating  gas. 
Oil-gas  gives  enrichment  with  very  little  increase  in  the 
bulk  of  gas  made,  whilst  carburetted   water-gas   not  only 


gives  enrichment,  but  also  considerably  increases  the  volume 

of  the  product  It  is  indeed  seen  under  the  most  favourable 
conditions  when  quantity  as  well  as  quality  is  required,  and 
this  in  the  case  of  sudden  i'og,  for  example,  is  of  great 
advantage  to  the  gas-manager.  Moreover  in  large  towns 
where  the  ground-area  at  the  disposal  of  the  gas-works  is 
usually  limited,  the  power  of  turning  out  very  large  volumes 
of  gas  from  a  small  space  is  of  great  importance. 

As  regards  relative  cost  of  enrichment,  I  am  informed  by 
Professor  Lewes  that  it  is  practically  the  same  as  that  of 
oil-gas  within  a  range  of  from  1 7  to  2G  candles. 

A  serious  drawback  to  the  employment  of  carburetted 
water-gas  is  that  it  contains  30  per  cent,  of  carbon  monoxide, 
and  although  its  introducers  into  this  country  have  been 
successful  in  persuading  gas-managers  that  this  does  not 
constitute  any  real  danger,  and  although  the  Hoard  of  Trade 
has  not  yet  taken  any  steps  to  limit  the  amount  of 
carburetted  water-gas  that  may  be  mixed  with  coal-ga^  for 
distribution,  there  can  be  no  question  that  its  use  is  attended 
w  ith  very  great  risk.  Ordinary  coal-gas  as  at  present  made 
may  contain  from  3  to  4  per  cent,  of  carbon  monoxide,  and 
when  enriched  with  water-gas  to  the  extent  employed  in 
London,  the  quantity  is  increased  to  from  7  to  8  per  cent., 
whilst  in  sonic  county  towns  using  water-gas  in  foggy 
weather,  or  under  conditions  which  necessitate  a  rapid 
make  of  gas,  the  percentage  has  been  known  to  rise  as  high 
as  20.  To  anyone  acquainted  with  the  intensely  poisonous 
action  of  carbon  monoxide — and  I  speak  from  some  practical 
experience  of  this  action,  having  been  in  jeopardy  from 
accidentally  inhaling  it — the  distribution  of  so  deadly  an 
agent  into  our  houses  will  be  viewed  with  serious  apprehen- 
sion. If  the  public  mind  once  realises  this  danger,  the  gas 
industry  may  suffer  a  blow  from  which,  with  the  electric 
light  on  its  flank,  it  will  not  readily  recover 

WShler's  discovery  of  calcium  carbide,  and  of  the  mode 
of  its  decomposition  by  water  (Liebig's  Annalen,  124,  220), 
after  lying  dormant  for  more  than  30  years,  seems  about  to 
bear  fruit.  We  have  in  this  compound,  which  is  now  being 
produced  on  a  relatively  large  scale  by  means  of  the  electric 
furnace,  a  ready  means  of  producing  large  quantities  of 
acetylene  of  a  high  degree  of  purity.  This  substance  can  be 
made  to  burn  under  proper  conditions  so  as  to  produce  a 
flame  of  extraordinary  luminiferous  value  and  character. 
It  remains  to  be  seen  what  practical  application  can  be  made 
of  this  fact. 

Unfortunately  acetylene  is  hardly  less  dangerous  to 
breathe  than  carbon  monoxide.  Should  either  of  these 
gases  ever  come  into  general  use  in  connection  with  gas- 
lighting,  some  more  stringent  test  as  to  the  character  of 
our  gas-fittings  and  mode  of  distribution  will  have  to  be 
insisted  upon,  or  the  public  health  will  suffer. 

The  remarkable  explosions  which  occurred  last  winter 
in  the  electric  mains,  and  which  formed  the  subject  of  a 
Hoard  of  Trade  inquiry,  showed  the  danger  which  arises 
from  leaky  gas-mains.  There  can  be  no  question  that  the 
escape  of  such  gases  as  carbon  monoxide  and  acetylene 
into  the  air  from  this  cause  must  affect  the  vitality  of 
people  who  are  compelled  to  spend  the  greater  portion  of 
their  lives  in  towns. 

The  determination,  within  reasonable  limits  of  accuracy, 
and  by  a  sufficiently  simple  and  generally  applicable 
method,  of  the  illuminating  value  of  coal-gas,  is  a  problem 
which  concerns  alike  the  manufacturer  and  the  consumer. 
Hence  we  have  all  watched  with  interest  for  the  results 
of  the  somewhat  protracted  labours  of  the  Photometric 
Standards  Committee  which  was  appointed  by  the  Board  of 
Trade  in  1891,  whose  report  has  recently  been  published. 
Most  people  who  have  had  experience  of  photometric  work 
have  had  cause  to  complain  of  the  vagaries  of  the  sperm 
candle  during  the  35  years  that  it  has  done  duty  as  a 
standard  of  light,  and  there  has  been  a  growing  conviction 
that,  like  the  familiar  spirit  in  Mr.  Walter  Pollok's 
amusing  story,  it  has  outgrown  its  period  of  usefulness. 
The  candle,  indeed,  cannot,  in  the  very  nature  of  things, 
fulfil  the  conditions  of  an  exact  standard.  This  has  been 
repeatedly  pointed  out  in  successive  reports  to  various 
public  bodies,  but  the  difficulty  has  been  to  find  an  efficient 
and  wholly  satisfactory  substitute.  Of  the  various  sug- 
gestions which   have,  from  time  to  time,  been  put  forward, 
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Mr.  Vernon  Harcourt's  pentanc  standard,  or  some  modifi- 
cation of  it,  seemed  to  constitute  the  only  practicable 
solution,  and  the  Photometric  Committee  has  now  found 
that  Mr.  Dibdin's  10-candle  pentanc  Argand  apparently 
affords  the  requisite  conditions  for  a  standard  burner. 
The  recommendations  of  the  Committee  have  still  to  he 
legalised  by  Parliament,  and  it  remains  to  be  seen  what  the 
attitude  of  the  gas  companies  will  be  when  the  matter  comes 
up  for  legislative  consideration. 

In  connection  with  the  subject  of  destructive  distillation, 
I  may  be  allowed  to  make  a  passing  reference  to  the 
great  improvement  in  tar  -  distilling  which  has  been 
recently  effected  by  Mr.  F.  Lennard,  of  Messrs.  Forbes, 
Abbott,  and  Lennard,  Greenwich,  in  the  construction  of 
his  continuous  still.  In  this  arrangement  the  tar  is  allowed 
to  flow  in  continuously,  whilst  the  distillates  and  pitch  pass 
out  without  intermission.  Stills  capable  of  dealing  with 
20,000  to  30,000  galls,  of  tar  in  24  hours  are  now  in 
operation  at  the  works  referred  to. 

Although  tar  has  many  virtues,  tar-works  are  not  usually 
regarded  with  much  favour  by  those  who  happen  to  live 
near  them.  Hence  Mr.  Lennard's  process,  which  obviates 
the  nuisance  incidental  to  intermittent  work,  will  no  doubt 
be  warmly  welcomed  by  the  sanitary  authorities. 

The  application  of  electrical  energy  to  the  decomposition 
of  alkaline  chlorides  either  for  the  production  of  chlorine,  or 
of  alkali,  or  of  both  products,  has  been  made  the  subject  of 
many  patents.  The  great  majority  of  these  processes  have 
been  stillborn,  and  even  of  those  which  were  stimulated 
into  vitality,  the  existence  has  been  but  short  and  feeble. 
With  a  sounder  knowledge  of  the  conditions  under  which 
success  is  alone  possible,  the  problem  is  once  more  attracting 
the  attention  of  technologists,  and  the  chemical  world  is 
watching  with  great  interest  the  results  of  two  or  three 
electrolytic  processes  which  are  now  being  worked  out  on 
the  large  scale.  One  of  these  is  the  invention  of  our 
member,  Mr.  Hamilton  Castner,  which  has  been  in 
practically  continuous  operation  for  nearly  12  months  at 
the  Aluminium  Company's  works  at  Oldbury.  In  Mr. 
-tner's  process  the  difficulties  connected  with  the  use 
of  diaphragms  and  the  liability  to  recombination  of  the 
products  to  form  hypochlorite  are  obviated,  whereby  the 
<li  -traction  of  the  electrodes  is  prevented  and  a  much 
higher  electrical  efficiency  is  obtained.  I  am  indebted  to 
Mr.  Castner  for  the  following  account  of  the  method:  — 
The  essential  feature  of  the  process  is  the  emploj'ment  of 
a  moving  body  of  mercury,  which  completely  separates  the 
products  of  electrolysis,  and  by  its  movement  takes  the 
place  of  a  diaphragm,  the  sodium  amalgam  formed  being 
decomposed  as  it  is  formed.  The  cell,  which  is  divided 
into  three  compartments,  is  capable  of  being  continuously 
rocked  or  tilted,  so  as  to  cause  the  mercury  to  flow  from 
side  to  side.  The  two  outside  compartments  contain  the 
alkaline  chloride  solution  and  the  carbon  anodes,  while  the 
middle  compartment  contains  an  iron  cathode  and  the 
caustic  solution.  The  solution  of  the  chloride  is  con- 
tinuously circulating  through  the  outside  compartments, 
wherein  it  is  being  electrolysed,  and  then  returns  to 
satunttors,  where  it  is  re-eharged  with  salt.  The  electric 
current  traversing  the  salt  solution  liberates  chlorine  and 
forms  sodium  amalgam.  The  chlorine  escapes  from  each 
cell  through  an  aperture  into  a  collecting  main,  while  the 
sodium    amalgam,    by    the     continuous    baek-and-forward 

tilting  of  the  cell,  passes  to  the  centre  compartment,  where 

it  act-,  as  an  anode  during  the  passage  of  the  current,  the 
-odium  goin<_'  into  solution  a-  caustic,  A  regulated  quantity 
of  water  is  admitted  hourly  to  the  centre  compartment  "t 

b  sell,  causing  the  pure  solution  of  caustic  to  overflow 
through  a  discharge  pipe  into  a  large  collecting  pipe  eon 
Deetmg  all  the  cells.    The  '-'lis  art    electrically  connected 

in    series,    and    aie   capable   of    being    eut    out    or    put    into 

operation  at.  will. 

The  following  numerical  detail-  hare  been  furnished  by 
Mr.  <  'astner:  — 

1.  The  electrical  efficiency  is  po  per  cent  This  high 
efficiency  is  die-  to  tie    particnlai   features  of  the  pro© 

and   aJsO  to   the  fact    that    tin-    odium    is   removed    from    the 

mercury  eleclrolytically  a#  rapidly  as  it  Is  formed,  so  that, 


actually,  the  mercury  in  circulation  rarely  contains  more 
than  0-02  per  cent,  of  sodium. 

2.  No  hypochlorites  are  produced.  The  small  loss  of 
efficiency  below  the  theoretical  is  not  represented  by 
chlorine  combining  with  caustic,  but  by  chlorine  and  sodium 
reconibining  to  form  6alt. 

3.  The  solution  forming  and  carrying  the  electrolyte  is 
in  continuous  use. 

4.  The  wear  of  carbon  anodes  is  so  small  as  not.  to  he 
of  importance  to  the  commercial  result.  In  addition  to 
the  advantage  the  carbons  possess  in  this  process,  owing 
to  the  absence  of  hypochlorites,  they  are  previously  treated 
by  a  special  process  which  enables  them  to  withstand  the 
electrical  action.  So  treated,  it  has  been  found  possible 
to  employ  the  ordinary  pressed  carbon  instead  of  retort 
carbon. 

5.  The  electromotive  force  required  for  each  cell  is  but 
4  volts  for  a  current  of  550  amperes.  This  low  electro- 
motive force  is  accounted  for  by  the  peculiar  features  of 
the  process,  the  non-accumulation  of  sodium  in  the  mercury, 
and  particularly  to  the  fact  that  the  electrodes,  cathode 
and  anode,  are  brought  almost  into  contact. 

6.  Each  cell,  which  is  G  ft.  long,  3  ft.  wide,  and  6  in. 
deep,  decomposes  5G|  lb.  of  salt  daily,  producing  38-|  lb. 
of  caustic  and  34^  lb.  of  chlorine  in  24  hours,  for  an  ex- 
penditure of  3|  indicated  horse-power. 

7.  The  caustic  solutions  produced  contain  20  per  cent, 
of  caustic  soda,  and  yield  by  direct  evaporation  a  solid 
caustic  of  99 5  per  cent,  purity. 

8.  The  chlorine  gas  is  of  95  to  97  per  cent,  purity,  the 
balance  being  hydrogen. 

9.  The  cells  in  operation  are  practically  automatic,  and 
require  little  or  no  attention.  They  are  so  simple  in  con- 
struction that  a  cell  in  full  operation  may  be  stopped, 
emptied,  taken  completely  apart,  put  together  again,  and 
started  in  less  than  two  hours  by  the  labour  of  two  men. 

A  cell  in  operation  running  at  an  efficiency  of  88  per 
cent,  gives  the  following  actual  results  : — 

Per  hour  decomposes 1,058  grins,  of  salt. 

produces 724  grins,  of 

caustic. 

..                ..        642  grms.  of 

chlorine. 

Per  day  decomposes 5GHb.  of  salt. 

„        produces 384  lb.  of  caustic. 

34J  lb.  of  chlorine. 

Actual  electrical  horse-power Per  cell  3 

Indicated  horse-power „       :)', 

Salt  decomposed  per  ampere  hour  l'92grms. 

watt          , 0-48     „ 

.,                  ,.          kilowatt     l'OOlb. 

„  indicated   horse-power 

hour 295  gnus. 

Caustic  produced  per  indicated  horse-power 

hour 209    „ 

Chlorine  produced  per  indicated  horse- 
power hour 183    „ 

Ball  decomposed  per  indicated  horsepower 

day ic-00  lb. 

(  a  list  ic  produced  per  indicated  horse-power 
day  ii-oo  „ 

Chlorine  produced  per  indicated  horse- 
power day 9-80  „ 

The  present  plant,  which  has  been  erected  by  the 
Aluminium  Company,  Limited,  to  demonstrate  on  a  large 
Male  the  commercial  success  of  this  process,  consists  of 
30  cells,  and  has  a  daily  output  of  1,200  lb.  of  pure  caustic 
soda,  and  1,000  lb.  of  chlorine,  with  an  expenditure  of  110 
indicated  horse-power. 

I  am  informed  that  the  process  and  patents  for  the 
United  States  have  passed  into  the  hands  of  the  Mathieson 
Alkali  (  ompany  of  New  York  and  Virginia,  and  large 
works    are  in    course  of  erection    in  America.     The  erection 

of  works  will  also  shortly  he  commenced  in  Germany  and 
elsewhere  on   the  Continent     Plans,  &c,  relative   to  the 

erection  of  works  on  a  large  scale  here  in  England  have 
been  completed,  and  upon  the  proper  site  being  selected 
ami  other  business  arrangements  concluded,  the  process  will 
be  put   in  operation  in  this  coiiiiIin  . 

In  the  process  of  Mr.  Vaoliii,  whom  we  also  have  the 
honour    to  inimhei    amongst   our   members,  which    has  been 
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tried  onaamall  manufacturing  scale  atMessrs.  Harrison, 
Utah    aud  Co.'s  works  at  Kearsley,  fused  sail    is  employed. 

I,   ,, a  bath  of  molten  lead,  which  forms  the  cathode, 

the  a I(  i g  •■■  bar  of  carbon  immersed  in  the  Bait.    The 

method,!  believe,  is  at   present  only  in  the  experimental 
stage,  and  it    remains  to   be  seen   whether  the  difficult! 
connected  with  the  high  electrical  resistance  and  the  neces? 
narilj  large  wear  and  tear  of  apparatus  will  be  successfully 
ovi  rcome. 

The  pro©  bs  of  Messrs.  Holland  and  Richardson  is  known 
t.,  me  only  through  the  last  report  of  the  alkali  inspector. 
In  tlii-  method,  the  soda  solution  formed  about  the  iron 
cathode  Hows  away,  and  the  caustic  is  separated  by  concen- 
tration from  the  undecomposed  salt,  whilst  the  chlorine 
vise-  and  may  be  absorbed  by  lime  or  converted  into 
chlorate.  From  the  same  authority  I  gather  that  the  pro- 
is  about   to  be    tried   on    the  large   scale  at    St.  Helens, 

where  works  are  being  erected  capable  of  turning  out  a 
wrekl\  yield  of  10  tons  of  caustic  soda  and  80  tons  of 
bleaching  powder. 

An  important  new  departure  in  the  manufacture  of  nitric 
acid  is  seen  iu  the  continuous  process  invented  and  patented 
by  our  late  member  of  Council,  Mr.  Manning  Prentice,  of 
Stow  market,  in  which  large  quantities  of  the  acid  are  now 
produced  with  great  economy  of  plant,  fuel,  labour,  and 
wear  and  tear.  Nitric  acid  of  full  strength,  of  a  pale  yellow 
tint,  and  containing  not  more  than  1  per  cent,  of  the  peroxide, 
can  in  this  way  be  produced  directly.  As  nitric  acid  is 
extensively  made  in  East  Lancashire  and  Yorkshire  we 
shall  no  doubt  soon  see  this  principle  of  continuous  working 
more  generally  applied. 

In  view  of"  the  repeated  warnings  that  in  our  chemical 
industries  we  are  falling  behind  our  Continental  competitors, 
it  is  satisfactory  to  note  that  in  at  least  one  important  manu- 
facture we  are  more  than  able  to  hold  our  own.  In  the 
manufacture  of  glycerin,  and  we  may  include  the  manufac- 
ture of  explosives  in  which  nitroglycerin  is  a  basis,  our 
neighbours  are  left  far  behind  in  the  race.  As  you  are 
aware,  large  quantities  of  glycerin  are  now  made  from  waste 
soap  lyes,  and  since  1890  chemically  pure  glycerin  has  been 
prepared  from  this  source  in  Leeds.  We  are  now  not  only 
independent  of  the  Continental  supply  of  glycerin— a  matter 
of  some  concern  to  us  so  long  as  such  explosives  as  cordite 
have  to  be  relied  upon  for  national  defence, — but  we  are 
able  to  teach  our  friends  the  enemy  how  to  make  their 
dynamite-glycerin,  and  to  supply  them,  if  necessary,  with 
the  material  for  the  purpose. 

In  this  connection  it  may  be  noted  that  there  is  one  other 
by-product  of  the  wool-scourer  which  has  for  some  time 
attracted  the  attention  of  technologists,  but  which,  as  yet, 
lias  not  been  utilised  to  any  satisfactory  extent,  viz.,  wool- 
tat.  Considering  the  enormous  quantities  of  this  material 
which  are  now  wasted  in  this  district  alone,  it  is  to  be 
hoped  that  the  problem  of  extracting  and  utilising  it  more 
profitably  will  soon  be  solved. 

The  manufacture  of  edible  fats  has  now  assumed  large 
proportions,  and   however  much  we  may  sympathise   with 
agriculturists   under  the    long-continued  depression  which 
has   overtaken  'them,  it  is  useless  to  shut  our   eyes  to  the 
fact   that    the    trade    in    so-called   fictitious    butters    lias 
acquired  a  recognised  position  in  commerce.     It  may,  how- 
ever, be  satisfactory  to   those  persons  who   shudder  at  the 
sound  of  the  word   margarine,  to  know   that    the  amount 
imported  into  the  country  has  been  steadily  decreasing  for 
some  vears  past.     For  the   six  months  ending  June  3oth 
of   this  year,  the   quantity  was   448,187  cwt.,  for  the  corre- 
sponding period  last  year  it  was  602,049  cwt.,  and  for  that 
of    1893   it   was    029,242    cwt.      On    the    other   hand,    the 
amount  of  butter  imported  has  steadily  increased  ;   during 
the  six  months  ending  June  30th,  1893,  it  was  1,208,204  cwt., 
during   the   same    period   in    1894    it    was    1,340,784  cwt., 
whilst    in    1895    it   was    1,450,690   cwt.     In    other   words, 
whereas  the  amount  of  margarine  imported  in   1893   was 
more  than  half  that  of  the  butter,  in   1895  it  is  less  than 
one-third.     It   has    been   alleged   that    large   quantities    of 
margarine  pass  through  the  <  iustoms   under  a  false  declara- 
tion  at  the  port  of  entry.     I   am  in  a  position  to  say  that 
such   is  not  the  case.     The  false  declaration,  if  any,  is  to 
the  consumer,  and  the  remedy  for  this  rests  with   the  local 


authority  under  the  powers  conferred  by  the  Sale  of  Food 
and   l)ni|-s  Act. 

In   connection  with   the  cbcmi>try  of  textiles,  referi 

may  he  made  to  the  resuscitation  of  an  old  procc>s  which 
originated  with  John  Mercer  many  years  ago,  by  means  of 
which  the  calico-printer  is  now  able  to  imitate  the  so-called 
"  crepons  "  of  the  weaver.  The  process  consists  in  the 
local  application  of  a  strong  solution  of  caustic  soda,  which 
has  the  effect  of  giving  the  fabric  the  characteristic  crinkled 
appearance. 

The  attempts  which  have  been  made  for  some  time  past 
to  introduce  soluble;  gun-otton  as  a  silk  substitute  have 
been  so  far  successful  that  this  substance  is  now  employed  in 
association  with  wool  or  cotton  fibres  the  former  giving  the 
lustre  and  the  latter  the  strength.  Beautiful  as  the  material 
is,  it  may  be  questioned  whether  its  use  is  not  attended  with 
ri>k.  Some  time  since,  the  application  of  nitro-Cellulose  for 
textile  purposes  was  altogether  prohibited  in  some  Con- 
tinental countries,  but  whether  the  prohibition  still  exists  I 
am  unable  to  say. 

The  discovery  of  new  coal-tar  colouring  matters  proceeds 
with  ever  increasing  activity.  Numerous  dyestuffs  have 
been  added  to  the  list  during  the  past  10  years,  some 
belonging  to  already  existing  groups,  others  representing 
new  classes,  e.g.,  the  oxyketines,  thia/.ones,  thia/.oles,  rho- 
damines,  rosindulines,  pyromines,  &c.  Further,  numerous 
scientific  investigations  have  been  made  which  have  either 
thrown  light  upen  the  chemical  constitution  of  colouring 
matters  already  known  (e.g.,  the  indulines),  or  have' 
suggested  new  synthetical  methods  which  have  proved  useful 
in  practice. 

Perhaps  the  most  marked  advances  have  been  those 
connected  with  the  azo  colours,  particularly  that  group  to 
which  the  well-known  Congo  red  belongs.  This  colouring 
matter,  so  sensitive  to  acids,  and  hence  regarded  askance  by 
the  colour  manufacturer  in  1884,  the  year  of  its  discovery 
by  Pottiger,  has  proved  to  be  the  precursor  of  a  multitude 
of  dyestuffs  possessing  the  most  varied  and  useful  properties, 
e.g.,  fastness  to  acids,  alkalis,  light,  and  other  influences. 

Although  the  characteristic  feature  of  the  early  colours  of 
this  class,  was  their  property  of  dyeing  cotton  direct,  there 
are  now  those  which  are  usefully  applied  to  wool  as  acid 
colours,  and  others  which,  owing  to  the  presence  of  certain 
atomic  groups,  are  veritably  mordant  colours. 

In  connection  with  this  latter  point,  the  study  by  Kosta- 
ne3ki  and  others  of  the  influence  of  constitution  upon  the 
properties  of  colouring  matters,  especially  as  regards  the 
necessity  of  employing  metallic  salts  as  mordants,  has  been 
of  considerable  service  to  the  colour  manufacturer,  who  in 
the  production  of  mordant  colouring  matters  no  longer  finds 
himself  confined  to  the  alizarin  group.  The  increased 
employment  by  the  colour  manufacturer  of  salicylic  acid  aud 
other  similarly  constituted  compounds  is  due  to  the  recog- 
nition of  Kostanecki's  theory  concerning  the  value  of  the 
atomic  group  — 

/°    (1) 
\OH(2) 

in  conferring  the  character  of  a  mordant  dyestuff  on  a 
colouring  matter. 

Another  group  of  colouring  matters,  to  which  less 
numerous,  though  very  valuable  additions  have  been  made, 
is  that  of  the  oxy-quinones.  of  which  alizarin  is  the  type. 
The  peculiar  oxidising  property  of  fuming  sulphuric  acid, 
containing  a  high  percentage  of  iSO:j,  first  utilised  by 
B.  Holm  in  connection  with  alizarin  blue,  has  been  employed 
with  marked  success  for  the  purpose  of  introducing 
additional  bydroxyl  groups  into  alizarin  and  allied  colouring 
matters,  with  the  result  that  such  valuable  indigo  substitutes 
as  the  alizarin  cyanines,  anthracene  blue,  &c.,  have  been 
discovered. 

The  same  year  (1890)  in  which  these  discoveries  were 
made,  witnessed  renewed  attempts  on  the  part  of  Heumann 
and  others  to  prepare  indigo  itself  artificially,  by-  new  aud 
improved  methods,  and  although  such  simple  substances  as 
aniline  and  acetic  acid  may  be  used  as  starting  points  for 
the  purpose,  we  do  not  even  now  appear  to  have  reached  the 
goal  of  the  successful  industrial  manufacture  of  artificial 
indigo.     Nevertheless,  the  synthesis  of  indigo  will  always 
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rank  with  the  commercially  more  successful  synthesis  of 
alizarin  as  a  brilliant  chapter  in  the  history  of  colouring 
matters. 

The  natural  colouring  matters  of  unknown  constitution 
are  still  numerous,  hut  considerable  light  has  recently  been 
thrown  upon  the  constitution  of  those  contained  in  quercitron 
bark,  fustic,  &c.,  which  arc  evidently  to  be  classified  as 
derivatives  of  xanthone.  Gentisin,  the  colouring  matter  of 
gentian  root,  has  already  been  prepared  artificially  by 
Koslanceki  and  Tambor,  and  we  may  be  on  the  eve  ot 
similar  discoveries  respecting  the  better  known  dyestuffs 
above  referred  to.  Indeed,  if  we  can  accept  the  statement 
contained  in  an  abstract  of  patent  appearing  in  the  June 
number  of  our  Journal,  which  specially  refers  to  the  pro- 
duction of  a  substance  possessing  the  properties  of  catechin, 
by  a  modification  of  the  process  there  described  the  colouring 
matter  of  quercitron  bark  can  already  be  prepared  artificially, 
as  well  as  those  of  logwood,  brazilwood,  and  aunato. 

The  novelties  and  improvements  recently  introduced  in 
the  dyeing  and  printing  of  textile  fabrics  are  intimately 
connected  with  the  advances  in  colour  manufacture  above 
alluded  to. 

Here,  too,  the  direct  dyes  of  the  tetrazo  group  have 
plaved  the  most  prominent  part.  Their  employment  for 
all  classes  of  fabrics  has  notably  increased  during  the  past 
few  years,  and,  owing  to  the  varied  characteristics  of  the 
individual  colours,  they  have  proved  of  service  in  niany 
different  branches  of  the  dyeing  and  printing  industries. 

Even  those  engaged  in  such  an  old  and  well-established 
branch  as  that  of  Turkey-red  dyeing,  and  who,  up  till 
recently,  could  afford  to  maintain  a  somewhat  conservative 
attitude,  have  felt  compelled  to  recognise  the  existence  of 
such  dyes  as  those  of  para-nitraniline  red,  uitrosamine  red, 
&c.,  and  even  pay  them  some  attention,  because,  though 
less  permanent,  their  brilliancy,  and  the  facility  with  which 
they  can  be  produced,  render  them  rivals  of  Turkey-red, 
too  formidable  to  be  despised. 

The  method  by  which  the  above-mentioned  dyes  are 
produced  is  of  general  application,  and  constitutes  one  of 
the  newer  methods  of  cotton  dyeing  due  to  the  initiative  of 
the  colour  manufacturer.  It  consists  in  passing  the  fabric 
previously  impregnated  with  an  alkaline  solution  of  a 
phenol  and  dried,  into  a  solution  of  a  diazo  compound. 
(  ombination  between  the  two  thus  takes  place,  and  an 
insoluble  azo  colour  is  produced  in  situ  upon  the  fabric. 

A  -imilar,  and  yet  quite  distinct,  method  of  dyeing,  now 
largely  employed  by  the  cotton-dyer,  is  that  in  which  the 
direct-dyeing  tetrazo  colours  containing  free  amido  group- 
are  employed.  After  dyeing  the  cotton  with  these,  according 
to  the  usual  method,  the  material  is  passed  into  a  nitrous 
acid  bath,  in  order  to  change  the  dye  upon  the  fibre  into 
a  dia/.o  compound;  by  a  subsequent  passage  into  the 
solution  of  an  amine  or  a  phenol,  there  is  developed  a  new 
dye  differing  both  in  colour  and  properties  from  the 
original.  This  method  of  developing  amido-azo  dyes 
already  fixed  upon  the  fibre,  has  doubtless  had  its  origin  in 
the  mode  of  applying  primuline  discovered  by  our  member 
Mr.  A.  G.  Green. 

Not  only  have  these  developed  colours  found  favour 
with  the  cotton-dyer,  but  also  with  the  calico-printer, 
because  (hey  are  no  well  adapted  to  the  production  of 
patterns.  I''or  this  purpose  it  suffices  to  print  the  desired 
pattern   with   a  thickened   solution  of  the  phenol,  before 

developing.  1"  urther  effects  are  obtained  by  utilising  the 
Sensibility  to  reducing  agents  which  the  dye  obtained 
possesses  in  common  with  all  azo  colours.  CaHeodyed  or 
printed  with  the  direct  on  the  developed  colours,  is  printed 
with  other coloun  containing  stannous  acetate;  a  subse 
qnent  steaming  suffices  to  discbarge  the  d\e  in  the  printed 

part-,  and  in  -on  to  develop  B    new   colour.      In  this 

oner  rariegated  discharge  patterns,  e.g.,  those  of  the 
Turkey  red   chintz   style,   *<.<■.,  are  imitated   in   the  m 
perfect  manner. 

Onld  fake    too  long  to   multiply  example-,  but    it  may 

rally   that  the  arts  ol    dyeing  and   calico 

printing  are  daily  losing  their  old  empirical  character  by 
the    employment    of  method  lentiflc    as   Mies 

interesting. 


The  subject  of  photography  as  a  branch  of  applied 
chemistry  properly  comes  within  the  purview  of  this 
Society,  and  as  a  fascinating  pursuit  it  has,  no  doubt, 
interest  for  a  number  of  our  Fellows  who  have  no  concern 
in  it  otherwise.  As  regards  the  chemical  side  of  photo- 
graphy, no  very  striking  new  departures  have  been  made 
during  the  past  12  months.  The  main  advances  have  been 
from  the  optical  side  and  in  photo-mechanical  processes. 
Considerable  improvements  have  been  made  in  the  manu- 
facture of  the  most  rapid  dry  plates,  and  both  in  certainty 
of  action  and  in  keeping  qualities  they  are  but  little  behind 
the  slower  plates.  The  general  adoption  of  Messrs.  Hurler 
and  Driffield's  method  of  speed-testing,  first  indicated  in  a 
paper  contributed  to  this  Society  in  i890,  has  afforded 
photographers  a  more  rational  idea  of  relative  rapidity. 
A  very  considerable  advance  has  been  made  in  the  prepa- 
ration of  so-called  iso-chromatic  or  colour-sensitive  plates. 
The  well-known  firm  of  Lumicre  Bros.,  of  Lyons,  have 
placed  on  the  market  plates  which  are  far  in  advance  of 
anything  hitherto  commercially  obtainable.  They  exhibit 
a  wide  sensitiveness  to  colour,  and  are  remarkable  for  their 
keeping  qualities.  The  use  of  such  plates  has  given  a 
considerable  impetus  to  the  three-colour  process  of  photo- 
graphy in  natural  colours. 

Important  advances  have  also  been  made  in  "  printing- 
out  "  papers,  and  the  English  papers  especially  leave  little 
to  be  desired  both  as  to  quality  and  cost.  Constant  addi- 
tions are  of  course  being  made  to  our  stock  of  developers. 
Among  the  more  noteworthy  of  recent  additions  are  the 
aromatic  amido  compounds  and  phenol  derivatives,  as 
amidol,  metol,  glycin,  and  para-amidophenol. 

Attempts  to  connect  the  action  of  organic  developing 
agents  with  chemical  constitution  have  not  been  wholly 
successful,  although  certain  broad  generalisations  arc 
possible.  It  appears  that  for  an  aromatic  organic  substance 
to  act  as  a  developer,  it  must  contain  at  least  two  hydroxyl 
or  two  amidogen  group*,  or  one  of  each,  in  its  molecule. 
Hydroxylamine  was  long  ago  shown  to  serve  as  a  developer, 
and  it  has  lately  been  proved  that  hydrazine  and  hydrogen 
peroxide  are  equally  effective. 

With  regard  to  the  so-called  photography  in  natural 
colours,  the  most  satisfactory  results  from  a  practical  point 
of  view  are  obtained  by  what  is  known  as  the  three-colour 
process.  There  is  doubtless  great  room  for  development, 
but  the  researches  of  Vogel,  Eder,  Yalenta,  Hiibl,  and 
others  have  done  much  to  show  the  way,  and  it  may  be 
confidently  predicted  that  before  another  year  comes  round 
a  notable  advance  will  have  been  witnessed. 

Before  leaving  this  part  of  my  subject,  1  would  impress 
upon  those  engaged  in  the  higher  branches  of  photographs 
the  absolute  necessity  of  a  good  preliminary  training  in 
physics  and  chemistry.  Photography  is,  after  all,  a  branch 
of  applied  science,  and  the  more  science,  truly  so-called,  is 
put  into  it,  the  more  rapid  and  the  more  certain  will  be  its 
development.  There  are  wide  and  fruitful  fields  of  re- 
search connected  with  the  scientific  side  of  photography 
waiting  to  be  tilled  by  the  competent  worker.  Many  a  man 
who  is  dimly  conscious  of  the  undiscovered  country  in  front 
of  him,  lucks  the  courage  or  the  means  to  enter  and  take 
possession.  He  fain  would  climb,  but  that  he  fears  to  fall. 
A  good  laboratory  training,  and  some  familiarity  with  the 
habit  and  methods  of  scientific  research,  would  dispel  many 
of  his  doubts  and  hasten  his  action.  Even  if  he  were  not 
immediately  fortunate  in  his  search,  the  discipline  could 
not  fail  to  fie  serviceable  in  whatever  branch  of  manipulative 
photography   he  might   be  engaged,     \ud    what   is  true 

of  this  particular  branch  of  applied  chemistry  is  equally 
true  of  every  other.  1  suppose  it  goes  without  saying 
that  the  principles  of  a  science  must  be  known  before  that 
nee  can  be  intelligently  applied,  but  the  experience  of 
aquiittei  of  a  century  as  a  teacher  has  convinced  me  that 
we  in  England  have  yet  to  realise  all  that  is  thus  implied. 
There  is  certain  to  be  a  rude  awakening  before  very  long 
from  the  optimism  which  dreams  that  things  will  goon  in 

the    future    as    they    have    gone    on    in    the    past,    and    that 

energy,  capital,  and  all  that   is  comprised    in   the  phrase 
"business  aptitude,"  are  the  sole  factors  of  success.     I  am 

not    going    to    still    further  weary  you  with    platitudes   about 

technical  education,  oi  to  repeal  the  shibboleths  which  do 
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dntj  on  the  platforms  of  night  schools  and  mechanics' 
institutions.  Oar  manufacturing  supremacy,  in  so  far  as  it 
is  dependent  on  science,  is  not  going  to  be  sustained  by 
these  things.     It   is  rather  to  the  setting  aside  oi  a  few, 

ed  on  the  principle  of  the  survival  of  the  fittest,  and 
ed  to  think  and  to  apply  the  knowledge  gained  in  olass- 

1,  hooks,  and  laboratories,  that  we  must  look  for  our 

tion.    [n  ■  word,  all  those  industries  which  depend  npon 

science  depend  upon  the  existence  and  development  of  such 

places  as  that  in  which  we  arc  now  assembled.  Aud  by 
development  1  mean  the  creation  of  a  school  of  research  in 
which  young  men,  no  longer  haunted  by  the  dread  of 
impending  examinations,  may  have  time  and  the  opportunity 
to  give  exercise  to  the  spirit  of  enquiry,  and  to  strengthen 
their  intellectual  powers  in  attempting  to  enlarge  the 
boundaries  of  science.  One  of  the  greatest  object-lessons  in 
so-called  technical  education  that  1  know  of  is  to  be  seen 
on  the  banks  of  the  Rhine  at  Ludwigshafen,  and  I  recall, 
as  if  it  happened  yesterday,  the  vivid  impression  made 
upon  me  by  the  sight  of  the  wonderful  works  of  the 
Badisehe  Anilin  und  Soda  Fabrik,  with  their  well-equipped 
laboratories — the  like  of  which  is  not  to  be  seen  in  any  I 
educational  establishment  in  the  world — and  their  scores  of 
university-trained  chemists  at  work  on  problems  of  chemical 
industry  needing  the  highest  skill  and  knowledge  for  their 
solution.  And  this  place  is  only  one  of  many  such  in  1 
Germany.  What  they  mean  to  Germany  and  to  German 
commerce  you  know  as  well  as,  or  better  than,  I  do.  "  And 
to  whom  do  you  think  we  owe  all  this  ?  "  asked  Professor 
von  Itaeyer,  of  Munich,  as  I  told  him  of  my  visit  and  of 
the  profound  impression  it  made  upon  me.  1  anticipated  the 
answer.  It  was  to  Liebig.  The  little  laboratory  on  the  Lahu 
was  as  the  leaven  that  leaveneth  the  whole  lump.  The 
movement  which  Liebig  created  and  fostered,  and  which 
has  been  quickened  by  the  labours  of  those  who  have  been 
actuated  by  his  spirit,  has  been  the  real  factor  in  this 
wonderful  development ;  and  no  ruler  ever  did  a  wiser  or 
more  beneficent  act  than  was  done  by  the  Grand  Duke  of 
Hesse-Darmstadt  when  he  endowed  theGiessen  Laboratory, 
ihe  first  of  its  kind  in  Europe.  Liebig's  influence,  and  the 
influence  of  his  method  of  studying  and  teaching  chemistry, 
have  spread  throughout  the  civilised  world,  and  it  is  only  by 
the  practical  recognition  of  his  spirit  in  our  chemical  schools 
and  laboratories  that  chemistry  can  progress,  or  that  the 
arts  which  are  dependent  on  the  application  of  chemical 
principles  can  flourish. 

In  the  compilation  of  the  "  abstracts  and  brief  chronicles 
of  the  time,"  which  constitute  the  bulk  of  what  I  fear  is  a 
somewhat  disjointed  address,  I  am  indebted  to  many  friends. 
I  have  especially  to  thank  my  former  colleague,  Professor 
Hummel ;  my  former  pupil,  Mr.  C.  \V.  Gamble  ;  Professor 
Vivian  Lewes  ;  Dr.  Lewkowitsch  ;  Mr.  Forbes  Carpenter, 
the  Chief  Alkali  Inspector ;  Mr.  Hamilton  Castner  ;  and 
Mr.  Chapman  Jones,  for  the  readiness  with  which  they 
have  placed  their  knowledge  at  my  disposal. 

The  Election  op  Officehs. 

The  ballot  for  the  election  of  officers  was  announced  as 
follows : — 

President  :  Thos.  Tyrer.  Vice-Presidents :  Thos.  Fair- 
ley,  Boverton  Redwood,  Sir  H.  E.  Roscoe,  F.R.S.,  Prof.  T. 
E.  Thorpe,  F.R.S.  Ordinary  Members  of  the  Council : 
K.  Le  Neve  Foster,  Douglas  Herman,  C.  C.  Hutchinson, 
Ivan  Levinstein,  J.  8.  McArthur,  Sir  Robert  Pullar.  Hon. 
Treasurer :  E.  Rider  Cook.  Hon.  Foreign  Secretary  : 
Ludwig  Mor.d,  F.R.S. 

The  Council  for  1895 — 1896  is  therefore  composed  as 
follows  :  — 

President  : 
Thos.  Tyrer. 

Vice-Presidents  : 


Ordinary  Mi mbtn  ufdu- 


.1.  S.  liaoArthur. 
I     \    Pawritt. 
It.  Le  Neve  Foster. 
w.  Douglas  Herman. 

I  >ai  id  Howard. 

1'rof.  A.  K.  Huntington. 


CO.  Hutchinson. 
in:  I*  1  Instem. 
Sir  Ro!)t.  Pullar. 
G.  N.  Stoker. 

Win.  Thorp,  IS.Sc. 
Frank  Wilson. 


Sir  F.  A.  Abel,  Bart.,  F.R.S. 

Horace  T.  Brown,  F.R.S. 

John  Culdcrwood. 

<  lias. Dreyfus. 

Dr.  A.  Dupre,  F.R.S. 

Sir  John  Evans,  K.C.B.,  F.R.S. 


T.  Fairley. 

Boverton  Redwood. 

Sir  H.  E.  Roscoe,  M.P.,  F.R.S. 

E.  C.  C.  Stanford. 

Dr.  T.  K.  Thorpe,  LL.D.,  F.R.S. 

Prof.  W.  A.  Tilden,  F.R.S. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer: 

I..  Hale]-  Cook. 

Hon.  foreign  Secretary  : 

Ludwig  Blond,  I'. U.S. 

Mr.  TvuEit :  It  falls  upon  me  to  propose  a  vote  of  thanks 
to  the  President  for  his  address.     We  have  had  Presidents 
since  1881,  beginning  with  one  whose  name  will  be  received 
with   pleasure  and  satisfaction,  here  certainly — Sir   Henry 
Roscoe,  who  was  our  first  President.     You  have  had  many 
since,  and  the  good  rule  of  alternating,  for  practical  purposes, 
what  have  been  called  technological  Presidents  and  scientific 
or  professorial  ones,  has  been  exceedingly  beneficial  to  the 
Society.     I  believe  it  to  be,  to  a  large  extent,  still  true  that 
our  scientific  men  have  not  been  and  are  not  still   in  touch 
with  the  members  of  our  Society — that  is  to  say,  that  those 
who  have  to   do  with  applied  chemistry  are  not  so  ;  and  if 
any  argument  were  needed  to  support  the   statement,  you 
have  it   in   the  closing  part  of  the  President's    invaluable 
address.     And   yet   I    think   it  will   be   admitted  that  this 
Society  has  helped  to  bring  the  two  sections    of  the  army 
of  workers  in  chemistry  together,  and  the  addresses  we  have 
had   from    such   men    as    Roscoe,   Abel,  VVeldon,   Perkin, 
Dewar,  Moud,  and  others,  whose  personalities  you  will  be 
able  to  recall,  have    proved  the  wisdom  of  the  alternative 
selection  of  President.     I   think  the  suggestive  address  we 
have  just  heard  will  bear  fruit  in  the  case  of  the  younger 
technologists.     Dr.  Thorpe's  reference  to   those  splendidly 
equipped    works    on   the  Rhine  must,    I  think,  have  good 
effect.     We  have  had  our    attention  called  to  the  fact  many 
times,    and    particularly    in    the    eloquent   lament    of    the 
Chairman  of  the  Scottish   Section  not  very  long  ago.     It 
cannot   be   too   often    repeated ;  and   though    comparisons 
are    said  to  be  odious,   it   must  be   admitted  that   in   this 
case  comparison  is  not  creditable  to  us  as  chemical  techno- 
logists.     In    following   the    men    who  have   occupied   the 
chair  of  this  Society  I  may  be  pardoned  for  referring  to  a 
purely  personal  matter.     In  the  early  days  of  the  Society, 
before  it  had  become  really  constituted,  I  was  appointed  a 
colleague  of  the   first  honorary  secretary,  Mr.  George    E. 
Davis,  the  duties  being  divided,  I  being  called  the  Metro- 
pclitan  secretary,  while  Mr.   Carey,  late  Chairman  of  the 
Liverpool  Section,  was  my  Northern  colleague.     I  see   a 
gentleman    present,    Mr.    Douglas    Herman,   whose    name 
appears  for  the  first  time  on  the  list  of  Council,  and  it  is  to 
Mr.  Herman  that  I  owe  the   position   I   occupy  to-day.     I 
was  unknown  both  to  Sir  Henry  Roscoe  and  to  Mr.  Davis, 
and  you  well  appreciate  my  feeling  when  I  say  that  I  regard 
it  as  no  small  honour  to  have  been  assocated  with  such  a 
galaxy   of   men  as  have  filled   the  presidential  chair.      It 
occurred  to  Mr.  Douglas  Herman  to  suggest  my  name  for 
the  secretaryship ;  I  was  wired  to,  asking  whether  I  would 
accept  the  office  ;  aud  when   I  tell  you  that,  though  I  had 
not  heard  there  was  such  a   society,  I  wired  back  "  Yes." 
You  will  understand  my  audacity.     I  felt  thus,   that  such  a 
Society  ought  to  exist,  and  that  if  it  did  exist  the  sooner  I 
was  in  it  the  better — for  myself,  I  mean.     The   desire  to 
gratefully  acknowledge  the  kindness  of  Mr.  Herman  in  the 
first  degree,  and  of  my  colleague,  Mr.  George  Davis,  in  the 
second,  must  be  my  excuse  for  refering  to  this    personal 
matter.     There  can  be  no  doubt  about  our  indebtedness  to 
Dr.  Thorpe  for  his  very  useful  and  suggestive  address.     He 
has  followed,  as  you  have  observed,  somewhat  the  classifica- 
tion in  our  Journal.     He  told  us  that  our  Publication  Com- 
mittee must  take  care  to  learn  what  to  avoid.     It  is  one 
thing  to  have  a  great  mass  of  matter  put  before  us,  but 
quite  another  to   have   before  us   such  matter   as  we,  the 
officers  of  the  Society   and  the  guardians  of  its  purse,  can 
select  in  the  best  interests  of  the  members  ;  and  I  am  sure 
the  editor,  while  giving  us  the  most  valuable  matter  to  be 
had  in  the  whole  world  (for  the  Council  in  no  way  stints 
him),  will  take  the  delicate  hint  of  the  President.     Not  only 


Aug.  31, 1895.]        THE  JOURNAL  OK  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY. 


72'.i 


may  the  Society  be  congratulated  on  having  such  a  Presi- 
dent as  Dr.  Thorpe,  but  the  nation  may  bo  congratulated 
on  having  in  its  service  one  who  has  been  lor  25  years  a 
popular  and  successful  teacher  of  chemistry,  and  who  has  at 
the  same  time  made  it  his  business  to  know  what  is  going 
on  in  the  technical  world  around  him  in  the  applications  of 
chemical  science  ;  and  the  nation  may  be  considered  fortunate 
that  such  a  man  has  been  placed  at  the  head  of  what  may  be 
called  the  Government  laboratory.  It  is  an  immense  relief 
to  know  that  we  have  at  the  head  of  that  laboratory  a  man 
so  well  acquainted  with  scientific  principles,  and  so  sympa- 
thetic with  regard  to  the  technical  difficulties  of  applying 
science.  I  ask  you  to  accord  your  warmest  thanks  to 
Dr.  Thorpe,  not  only  for  his  services  to  the  Council  and 
Society,  but  also  for  the  able  address  he  has  given  us 
to-day. 

Mr.  C.  P.  Tetley,  in  seconding  the  motion,  said  :  It 
gives  me  much  pleasure,  as  Chairman  of  the  Leeds  Section 
of  this  Society  of  Chemical  Industry,  to  second  the  vote 
of  thanks  which  has  been  proposed  so  ably  by  Mr.  Tyrer. 
May  I  say  on  my  own  behalf,  and  on  behalf  of  the  governing 
body  of  the  building  in  which  we  now  stand,  it  gives  me 
very  great  pleasure  to  be  able  to  welcome  you  here,  and 
especially  our  old  friend  Dr.  Thorpe  as  your  President. 
Dr.  Thorpe  is  one  of  the  trio  who  first  began  work  in  the 
Yorkshire  College  in  1874,  and  you  will  see  from  the 
building  in  which  we  are  now  assembled  the  impetus  that 
he,  Prof.  Rueker,  and  Prof.  Green  were  able  to  throw  into 
the  work  they  had  before  them,  and  you  will  feel,  with 
me,  that  certainly  we  were  lucky  to  get  a  gentleman  like 
Dr.  Thorpe  at  the  head  of  our  infant  chemical  department. 
I  congratulate  him  on  the  advancement  he  has  recently 
obtained,  and  I  do  so  more  particularly  because  I  am 
directly  under  the  supervision  of  that  department,  and, 
having  an  old  friend  like  Dr.  Thorpe  at  its  head,  I  feel  I 
shall  obtain,  at  any  rate,  full  justice.  As  large  consumers 
and  manufacturers  of  gas  we  can  congratulate  ourselves 
that  we  have  here  our  most  worthy  Mayor,  and  I  hope 
that  we  may  receive  from  the  address  of  Dr.  Thorpe  some 
benefit  in  the  manufacture  and  distribution  of  gas  in 
Leeds.  I  listened  with  very  much  attention  and  with  very 
much  plea-ure  to  his  statements  of  various  methods  of 
enriching  gas,  and  I  hope  we  shall  soon  be  in  a  position 
to  benefit  by  these  remarks,  and  that  our  Corporation 
will  not  be  behind  the  private  manufacturer  of  gas  in 
the  rest  of  the  country. 

The  resolution  having  been  adopted,  the  President 
acknowledged  the  vote  of  thanks. 

Mr.  Ueiiver  moved  that  Me>sr-.  Theobald  Brothers 
and  Miall  be  asked  to  continue  the  office  of  auditors  at  the 
remuneration  of  10/.  10*.  for  the  year. 

Dr.  Kohx  seconded  the  motion,  which  was  adopted. 

Mr.  \V.  F.  Bbid  then  moved  that  Mr.  Rider  (  ook  be 
nominated  to  represent  the  Society  on  the  Governing  Body 
of  the  Imperial  Institute. 

Mr.  GlBgOH  seconded  die  motion,  which  was  carried. 

On  the  motion  of  Mr.  Xewi.amis,  who  promised  that  no 
general    election   should   interfere  with   their   meeting  next 
eeonded  by  Mr.  Chbtstxl,  it  was  resolved  to  hold 
the  next  year's  meeting  in  London. 

Dr.  Tbobpe  then  said  :  There  devolves  upon  me  the 
pleasant  duty  of  proposing  that  we  offer  our  best  thanks 
to  the  Council  an'l  Officers  of  the  Yorkshire  College  for 
their  kind  hospitality  in  placing  this  room,  and  1  may  a'ld 
this  building,  at  our  disposal.     I  think  you    will  agree  that 

we  esjold  not  have  had  a  better  meeting-place  than  in  this 

theatre,    and    I   have    a   personal    reason    for    saying    thi>, 

having  to  occupy  a   very  large   proportion  of  _\our 

time  m  delivering  an  address,  I  Dad  naturally  some  concern 

to  the  character  of  the  room  in  which  the  addresi  ihonld 

he  given.  Now,  ai  f  happened  to  know  all  about  the 
properties  of  thi->  room,  they  having  occasioned  me 
iii  t,ne  -  past  a  considerable  amount  of  consideration,  I 
felt  a  sense  of  relief  in  knowing  that  I  was  going  to  ipeas 
m  a  si      'ii  tins  respect  I  bad   no  m 

giving*.      I  hep  to  propose  thai  we  do  ollei  to  the  Govei  ning 


Body  of  the  Yorkshire  College  our  most  sincere  and  grateful 
thanks  for  the  manner  in  which  they  have  placed  this  building 
at  the  disposal  of  the  Society  of  Chemical  Industry. 

Mr.  IIowaiu):  It  gives  me  the  greatest  pleasure  to 
second  the  motion,  and  for  every  reason — not  only  that  in 
this  building  we  have  a  noble  monument  of  that  public 
spirit  for  which  Leeds  is  so  well  known  all  over  England, 
but  a  magnificent  building  which  is  the  home  of  that  very 
scientific  training  of  which  our  President  has  spoken  so 
wisely  and  truly.  And  may  I  say  that  the  experience  of 
practically  applied  science  in  chemistry  enables  me  to  echo 
every  word  he  said  on  the  subject,  and  enables  me  to 
appreciate  the  honourable  work  which  is  done  in  this 
College,  and  to  congratulate  the  Council  of  the  College  on 
the  work  that  they  have  done.  I  beg  to  second  the 
motion. 

The  resolution  was  carried  unanimously. 

Prof.  Smithells  said  :  As  temporary  tenant  of  this  room, 
I  will  take  upon  myself  the  duty  of  acknowledging  your 
kind  expressions.  When  we  heard  the  Society  of  Chemical 
Industry  was  coming  to  Leeds  there  was  no  hesitation  on 
the  part  of  the  authorities  of  the  College  in  placing  their 
building  at  the  disposal  of  the  Society.  The  Society  itself, 
from  the  nature  of  its  work,  is  assured  of  a  warm  welcome 
at  a  college  like  this,  which  has  already  signified  its 
interest  in  chemistry  as  applied  to  industiy.  But  when 
we  heard  in  addition  that  the  President  was  to  be  Dr.  Thorpe 
— one  of  the  small  band  who  were  the  founders  of  this 
Institution  in  a  really  practical  sense — the  gratification  of 
the  authorities  was  the  more  sincere.  With  respect  to  the 
college  buildings,  so  far  as  the  chemical  department  is  con- 
cerned, together  with  the  departments  of  dyeing  and  leather 
industries,  I  think  that  it  will  arouse  your  interest  to  know 
that  it  owes  its  existence  to  the  ingenuity  of  Dr.  Thorpe. 

The  Mayor  of  Leeds  then  addressed  the  gathering.  I 
am  no  authority,  he  said,  in  matters  chemical.  I  have 
some  little  interest  in  chemistry,  and  it  is  the  little  that  I 
have  that  has  in  a  great  measure  brought  me  here  to-day 
to  give  you  gentlemen  from  various  parts  of  the  Empire  a 
hearty  welcome  to  Leeds.  I  hope  that  while  you  are  in 
our  midst,  you  will  make  the  best  of  your  opportunities. 
We  have  a  great  many  things  in  Leeds  that  are  worth  your 
inspection.  I  do  not  know,  Mr.  President, that  you  could 
have  taken  your  Society  into  any  city  in  England,  Ireland, 
or  Scotland  where  there  is  a  greater  variety  of  industries  to 
claim  your  attention  ;  and  I  will  say  this,  that  our  gas- 
works are  worth  looking  at.  The  gas  may  not  he  as  rich 
in  illuminating  power  as  your  President  and  some  people 
in  Leeds  might  desire,  because  I  may  tell  you  that  in 
Leeds  we  want  a  pennyworth  for  a  penny-,  whether  it  is 
or  anything  else.  Put  you  may  buy  light  too  dear. 
When  1  tell  you  that  a  single  candle  in  our  gas  got  by 
enriching  it  by  cannel  coal  involves  an  expenditure  of 
20,000/.  a  year,  I  can  only  say  it  is  not  worth  it.  With  regard 
to  this  laboratory  on  the  Rhine  that  the  Professor  has  been 
talking  about,  we  have  one  or  two  in  Leeds  beside  that  at 
the  Yorkshire  College.  If  1  could  give  you  a  slight  idea  of 
the  changes  that  have  been  brought  about  for  the  better  in 
this  matter,  you  would  be  amazed.  In  one  of  our  estab- 
lishments,  where  a  laboratory  has  been  fixed,  I  may  tell 
you    they   are  producing  more  in   that  works  to-day   of  a 

tain  article  than  was  produced  10  years  ago  in  the  whole 
of  Yorkshire.  I  hope  that  our  friends  will  make  the  most 
of  their  opportunities,  and  they  may  learn  a  thing  or  two  in 
Leeds. 

The  business  proceedings  then  terminated,  and  the 
libers  were  afterwards  shown  round  the  College,  and 
entertained  at   luncheon  by  Mr.  C.  F.  Tetley. 

In    the  afternoon  they  were  conveyed  in   wagonettes  on 
M-its  of  inspection  to  some  of  the  prinoipal  foundries  and 

manufactories    in    Leeds,    amongst     the    places   to     be    seen 
being  tin-  Monkbridge    Iron     and    Steel    Company's    works, 

the  generating  station  of  tin;  Ilouse-to-IIoiise  Electric 
(Supply  Company,  the  central  station  df  the  Thomson* 
Houston  IJectric  Tramway,  the  engineering  works  of 
Messrs.  Greenwood  and  Bailey,  and  the  works  of  the  British 
I  ompany,  Limited. 
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Attn  tbe  conclusion  of  the  morning's  business,  an  inspec 
t,  ,„  u;,.  made  of  the  Yorkshire  College,  more  especially  of 
ili,  chemical  and  technological  departments,  including  the 
agricultural,  textile,  leather,  and  dyeing  laboratories,  repre- 
sented respectively  by  Profs.  Smithclls,  Hummel,  and 
Beaumont,  and  II.  R.  Procter.  On  the  invitation  of  C.  F. 
Tetley,  Esq.,  luncheon  was  then  partaken  of  in  the  college 

hall. 

The  company  uumbered  about  150.  Mr.  Tetley  welcomed 
the  members  in  a  Bhort  speech,  and  subsequently  lii-  health 
wa«  proposed  bj  the  President,  who  alluded  in  warm  terms 
in  the  prominent  place  occupied  by  him  in  the  public  life  of 
Leeds,  and  especially  in  relation  to  the  Yorkshire  College, 
of  the  Council  of  which  he  was  a  member. 

Alter  lunch,  the  following  groups  of  works  were  visited. 

The  Monkbridge  [row  and  Steel  Company's 
Works. 

Leader  :    It.  Reynolds,  Esq. 

The  "  best  Yorkshire  iron  "  produced  by  this  firm  is  made 
from  a  superior  quality  of  ironstone  and  coal,  in  each  case 
the  same  as  used  by  the  Low  Moor  Iron  Company,  and  by 
Messrs.  Taylor  Bros,  and  Co.,  at  the  Clarence  Iron  and 
Steel  Works.  The  iron  is  produced  from  cold-blast  pig- 
iron,  which  is  refined  and  reheated  before  its  introduction 
to  the  puddling  furnace.  In  this  furnace,  the  charge  of 
about  3  cwt.  is  collected  into  three  or  four  balls,  which  are 
usually  hammered  into  blooms  weighing  80-90  lb.  each  ; 
these  small  blooms  are  carefully  examined  and  sorted,  those 
of  each  quality  being  heated  together  and  welded  into 
larger  blooms.  After  again  heating,  the  blooms  are  rolled 
into  plates  or  bars,  or  under  the  hammer  are  converted  into 
cranks,  straight  axles,  &c.  At  the  same  works  steel  of  a 
high  quality  is  made  by  the  Siemens-Martin  or  open-hearth 
process.  Pig-iron  and  scrap  steel  are  heated  together  on 
the  hearth  of  a  regenerative  gas  furnace  for  about  ton 
hours,  the  metal  is  then  cast  into  ingots,  tyre  blooms,  &c. 
The  latter  are  then  punched  and  flanged  under  the  steam 
hammer,  and  finally  rolled.  These  firms  also  forge  steel 
ingots  and  axles  by  tbe  hydraulic  press,  and  make  cranks, 
straight  axles,  and  other  forgings  under  the  hammer. 

Tiik  Clarence  Iron  and  Steel  Works  sell  every  year 
about  5,000  tons  of  best  Yorkshire  iron  and  2,600  tons  of 
the  highest  class  of  steel.  They  use  annually  about 
50,000  tons  of  coal,  8,000  tons  of  cold-blast  pig-iron,  6,000 
tons  of  Swedish  pig,  and  2,400  tons  of  coke. 

Messrs.  Taylor  showed  the  visitors  the  chief  points  of 
interest  in  these  works. 

The  Yorkshire  House-to-Holse  Electricity  Supply 
Co.,  Ltd.,  Whitehall  Works,  Leeds. 

The  Company  was  formed  in  April  1892,  and  the  station 
was  formally7  opened  in  May  1893.  The  system  adopted 
was  tbe  High-tension  Alternating,  with  transformers,  the 
specification  being  prepared  by  Hammond  and  Co.,  and  the 
sUt ion  plant  being  supplied  by  John  Fowler  and  Co.,  Ltd. 

The  buildings  were  designed  to  admit  of  easy  extension, 
and  at  first  700  h.p.  was  installed,  but  the  demand  has 
increased  so  much  that  an  additional  700  h.p.  has  already 
had  to  be  added. 

The  station  abuts  on  the  river,  so  that  a  supply  of  water 
and  coal  is  easily  obtained.  The  boilers  are  of  tbe 
Lancashire  type,  30  ft.  long  and  8  ft.  in  diameter,  and  are 
fitted  with  Bennis's  mechanical  stokers.  The  Green 
economiser  is  used,  and  the  filters  and  boiler  feed  pumps 
are  in  duplicate.  The  steam  pipes  are  arranged  on  the 
ring  system,  so  that  repairs  can  be  effected  on  any  part  of 
the  plant  without  interfering  with  the  working  of  the  station. 
Coupled  compound  horizontal  condensing  engines  running  at 
a  slow  speed,  drive  by  means  of  ropes  the  Lowrie-Parker 
dynamos,  which  supply  alternating  currents  at  a  pressure  of 
2,000  volts.  The  armatures  are  stationary  and  the  field 
magnets  revolve,  the  exciting  current  being  obtained  from 
continuous-current  dynamos  rope  driven  from  the  alternator 
shafts.  The  switchboard  is  on  the  exchange  system,  so 
that  the  alternators  can  be  run  separately  or  in  parallel  on 
any  of  the  circuits    supplying   the  various  districts.      The 


current  is  distributed  by  insulated  cables,  laid  in  8  miles 
of  cast  iron  pipes,  the  distance  of  the  farthest  lamp  from 
the  station  being  2|  miles. 

The  Bubhactoftb  Works  or  the  Leeds 
I  tRECLAY  ( '<».,   Ltd. 

Leader  :   Dr.  ./.  Lewkowitsch . 

The  clay  used  occurs  in  the  strata  underlying  the  Better 
Led  coal  measures  ;  it  is  fairly  pure  and  contains  no 
impurities  to  inlet  fere  either  with  the  colour  or  refractory 
properties  of  the  ware  produced.  The  clay  has  the  char- 
acter of  a  strong  blue  marl,  sometimes  striated,  and  is  got 
by  mining,  and  lias  usually  to  be  blasted  on  account  of  its 
tenacity  and  hardness.  The  principal  "  Buroaantofts 
specialities  produced  at  these  works  are  glazed  bricks, 
architectural  terra-cotta,  and  faience  tiles,  artistic  pottery, 
sanitary  ware,  firebricks,  &c. 

The  Rotjndhay   Electric  Tramway  Company. 

The  line  consists  of  5|  miles  of  track,  with  a  maximum 
gradient  of  1  in  20  ;  the  permanent  way  consists  of  98  lb. 
girder  rails,  and  was  originally  constructed  by  the  Leeds 
Corporation  for  steam  traction.  The  electric  equipment  has 
now  been  in  operation  about  four  years,  and  was  installed 
as  a  pioneer-  or  example-line  on  the  Thomson-Houston 
system  as  installed  in  America. 

Electric  roads  in  Dublin,  with  16  miles  and  -10  cars,  and 
in  Hristol  with  6  miles  and  12  cars,  are  now  being  installed 
on  the  same  general  plan,  but  with  improvements  in  detail. 

The  Boundhay  line  has  overhead  wires  on  what  is  known 
as  the  cross  suspension  method,  i.e.,  steel  poles  are  set  6  ft. 
in  the  ground  along  the  kerb  on  each  side  of  the  road,  and 
a  steel  wire  stretched  between  the  two  poles.  These  poles 
are  set  in  concrete.  From  the  steel  wire  is  suspended 
a  trolley  wire  of  hard-drawn  copper  0-34  in.  diameter. 
There  are  six  cars,  each  of  the  standard  American  pattern. 
(Dublin  and  Bristol  are  being  equipped  with  double-decked 
cars  of  English  make.)  Each  car  is  equipped  with  two 
Thomson-Houston  motors  of  15  h.p.  each,  and  the  old  form 
of  rheostat  control  is  used. 

The  generating  station  contains  a  boiler  by  Bahcock  and 
Wilcox,  with  mechanical  stoking.  The  engine  is  of  Ameri- 
can type,  built  by  Mcintosh  and  Seymour,  and  indicates 
200  h.p.  at  200  revolutions,  with  fly-wheel  governor,  main- 
taining a  speed  constant  within  2  per  cent.,  no  matter  how 
widely  the  load  fluctuates.  The  electric  generators  consist 
of  two  Thomson-Houston  dynamos,  each  of  62  k.w.  capacity. 
Carbon  brushes  are  used,  set  radially,  and  are  self-feeding. 
The  switchboard  is  of  the  standard  railway  type.  The 
engine  is  high  pressure  and  is  non-condensing,  so  that  the 
cost  of  steam  is  relatively  high.  The  number  of  cars  is 
small,  and  yet  the  working  expenses  are  exceedingly  low, 
the  total  cost  amounting  to  only  51 55 Id.  per  car  mile.  If 
traction  expenses  only  are  taken,  leaving  out  office  and 
general,  the  average  cost  for  the  past  year  is  about  3d.  per 
car  mile. 

Messrs.  Greenwood  and  Batley,  Limited. 

Leader  :   C.  F.  Tetley,  Esq. 

This  business  was  originally  established  in  the  year  1856, 
at  the  Albion  Foundry,  in  premises  still  belonging  to  the 
Company,  and  occupying  about  an  acre  of  land  in  East 
Street,  Leeds,  with  a  frontage  and  wharfage  on  the  river 
Aire  (Aire  and  Calder  Navigation),  the  buildings  on  which 
are  now  used  as  warehouses  and  storage  for  the  main 
portion  of  the  large  and  valuable  collection  of  models;  the 
property  of  the  Company. 

In  IS 59,  these  premises  being  found  too  small,  new  and 
more  commodious  workshops  were  built  on  a  site  contain- 
ing upwards  often  acres  of  land,  fronting  on  Armley  Road, 
Leeds,  and  having  a  wharfage  behind  on  the  Leeds  and 
Liverpool  Canal,  and  these,  the  Albion  NVotks,  have  since 
been  very  largely  extended,  so  that  at  present  the  total 
shop  area  is  31,594  square  yards,  and  the  establishment 
gives  employment  in  fairly  brisk  times  to  some  2,000  work- 
people, and  is  equipped  with  upwards  of  1,500  machine 
tools. 

The  works  are  connected  to  the  Great  Northern  Railway 
system  by  a  small  branch  line,  and  railway  trucks  caD  be 
taken  into  every  workshop. 
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The  business  is  worked  by  departments,  the  main 
being : — 

1.  Special  and  general  machine  tool  making,  including 
the  construction  of  machinery  used  in  the  manufacture 
of  war  materials  of  all  kinds,  testing  machines,  forging 
machinery,  minting  machinery,  wood  working  machinery, 
cloth  cutting  machinery,  &c. 

S.  Oil  and  flour  mill  and  general  millwright  department, 
including  machinery  for  warehousing  and  crushing  every 
kind  of  seed  and  refining  oil. 

3.  Textile  machinery  department,  embracing  all  machinery 
for  the  preparation  and  spinning  of  silk,  silk  waste,  china 
grass,  and  other  fibres. 

4.  Electrical  department,  for  the  manufacture  of  every 
kind  of  electrical  plant. 

5.  Engineering  department,  for  the  construction  of  high- 
class  steam  engines,  viz.,  the  Armington-Sims  patent  high 
speed  engine,  and  steam  engines  with  Frikart's  patent 
improved  Corliss  valve  gear. 

6.  Torpedo  department  for  the  supply  of  the  Whitehead 
fish  torpedo. 

7.  Cartridge  and  ordnance  department,  for  the  production 
of  small  arms,  cartridges,  guns,  projectiles,  horse  shoes, 
&c.,  &c. 

H.  Printing  and  sewing  machine  department,  viz.,  the 
"  Sun  "  patent  platen  and  other  printing  machines  ;  patent 
boot  and  shoe  sewing  machines,  and  machinery  for  makiDg 
and  sewing  leather  belts,  &c. 

C.  2.  The  British  Screw  Co.,  Ltd. 

Manufacturers  of  wood  and  machine  screws,  bolts,  rivets, 
&c.  With  one  exception  the  largest  concern  of  the  kind  in 
England.  The  works  have  been  recently  erected  for  the 
purpose  for  which  they  are  used.  The  ventilating  and 
heating  apparatus  is  especially  worthy  of  notice.  The 
following  operations  arc  performed  in  the  manufacture  of 
screws  of  all  descriptions,  both  large  and  small  :  — 

1 .  Heading. — A  coil  of  wire  is  fed  into  the  machine, 
which  cuts  off  a  piece  of  the  required  length  and  forms  the 
head. 

2.  Shaving  and  Nicking. — The  head  of  the  blank  is 
turned  true,  and  then  the  slot  cut  by  a  small  circular  saw. 

.'$.  Threading.— The  thread  is  formed  on  the  screw  by 
a  -mall  cutting  tool,  which  travels  al  >ng  the  blank  until 
the  thread  is  the  required  depth. 

4.   ('leaning.— Washing  in  soda  solution. 

.">.  Assorting  and  Parking. 

The  ingenious  machines  in  all  these  processes  are  quite 
automatic  in  action  ;  the  principle  of  those  performing  the 
MM  operation  is  the  same,  but  the  details  vary  according 
to  the  size  and  material  of  the  screw. 

This  series  of  visits  was  timed  to  he  completed  so  as  to 
enable  the  party  to  return  to  the  City  Square  by  about 
5.80  p.m.,  to  afford  sufficient  time  to  prepare  for  the — 

Km  ki-tio.v  and  Conversazione  i:>  the   Leeds  Town 

Ham.. 

In  this  brilliant  reception  and  entertainment  the  Mayor, 
Mr.  Alderman  Gilston,  emphasised  the  welcome  accorded 
to  the  members  in  the  earlier  part  of  the  day,  and  between 
000  and  700  ladies  and  gentlemen  accepted  hit  Worship  and 

Mr-.  OiUton'l  hospitality.  The  guests  were  received  by 
the  Mayor  and  Mayoress  in  the  Victoria  Hall,  which  was 
handsomely  decorated  tor  the  occasion,  and  was  largely 
patronised  during  the  evening  by  the  company  as  a  pro- 
menade arid  lounge.  During  the  evening  the  hand  of  the 
Leedl  Rifles,  under  the  direction  of  Mr.  J.  Sidney  Jones, 
performed  a  charming  selection  of  music,  'I  he  Mayoi  i 
rooms  had  also  been  specially  prepared  for  the  reception  of 

the  company,  and    during   the   evening  a    leriei    of   musical 

rendered  by  Madame  Goodall,  soprano; 
Mr.  Tom  Child,  principal  tenor  Leeds  Parish  Church  ;  Mr. 
John  Browning,  principal  has-  Leeds  Parish  Church;  and 
.Mr  W.  N.  Hudson,  pianist.  The  programme  was  varied 
and  interesting,  and  each  of  the.  vocalist  b<  ing  in  good 
the  concert  was  very  much  enjoyed,  as  also  were  the 

played    by  Dr.    Spark    on    the  grand   organ.      At. 
nine  o'clock   Mr    Godfrey  I'.mgley  gave  an  BOUT'S  lecture    in 

tie    Council   Chamber,   entitled  "A    Tour  in   Yorkshire," 
I  the  Cil  ■  i  -  in  partment,  offi- 


ciating at  the  lime  light  lantern.  The  whole  of  the  room  - 
and  corridors  in  the  building  were  utilised  for  the  reception 
and  accommodation  of  the  company. 

SECOND  DAY.— Thursday,  August  1. 

The  Thursday  visits  to  works  will  be  best  divided  into 
two  main  groups: — Leeds  and  District,  and  Bradford  and 
District;  with  alternatives  in  each  group. 

Messrs.  Joshua.  Teti.ev  and  Sons,  Thk  Brewery, 
Hi  nslkt  Road. 

Leaders:  W.  McD.  Mackey  and  A.  C.  Wright,  Esq*. 

The  original  brewery  was  started  about  50  years  ago,  and 
the  present  one,  commenced  in  1855,  now  covers  an  area  of 
over  six  acres.  The  site  of  the  old  brewery  is  occupied 
by  the  present  square  room,  with  extensive  cellarage  under- 
neath and  hop  store-room  above.  A  new  malthouse  was 
built  in  18G6,  and  at  the  same  time,  and  again  in  subsequent 
years,  the  brewhouse  and  fermenting  rooms  were  largely 
increased.  There  are  two  large  steam  coppers,  of  14  and 
15  ft.  diameter,  in  addition  to  four  older  ones  heated  by 
fire.  The  fermenting  vessels  are  all  on  the  Yorkshire 
square  system,  most  of  them  of  slate,  erected  by  Messrs. 
Alfred  Carter  and  Co.,  of  Liverpool.  There  are  eight 
corrugated  copper  refrigerators,  each  capable  of  cooling  40 
barrels  per  hour  down  to  within  40°  F.  of  the  temperature  of 
the  cooling  water  used.  Hydraulic  machinery,  supplied  by 
Sir  Wm.  Armstrong  and  Co.,  is  used  for  working  piston- 
hoists  for  casks,  and  chain-hoists  for  passengers  and  goods, 
and  sack-hoists.  In  the  makings,  grain  is  distributed  by 
elevators,  and  by  an  india-rubber  carrying  band,  with  dis- 
charging appliance,  which  were  also  supplied  by  Sir  Wm. 
Armstrong  and  Co.  There  are  10  large  boilers,  supplying 
steam  to  11  engines  of  various  sizes,  and  of  about  200 
aggregate  nominal  horse-power.  Steam  is  also  largely 
used  for  heating,  boiling,  and  washing  purposes.  The 
supply  of  water  for  brewing  is  obtained  from  a  well  00  ft. 
deep ;  it  greatly  resembles  the  Burton  water.  The  water 
used  for  cooling  and  washing  purposes  is  obtained  from 
two  artesian  wells,  GOO  ft.  deep.  The  firm  do  the  principal 
part  of  their  own  malting,  and  manufacture  and  repair 
on  the  premises,  their  own  casks,  drays,  &c.  ;  they  employ 
altogether  over  400  hands.  The  casks  are  all  washed  by 
machinery,  which  does  away  with  the  necessity  of  un- 
loading and  heading  up  again. 

The  visitors  were  shown  over  the  works  by  (.'.  F.  Tctley, 
Esq.,  and  his  managers. 

Leeds  Steei.  Works,  Ltd. 

These  works  adjoin  the  Midland  Railway  Company  at 
Hunslet,  and  cover  an  area  of  25  acres  of  land.  The 
plant  consists  of  three  blastfurnaces  for  the  smelting  of 
basic  pig  iron.  Each  furnace  is  capable  of  making  650 
tons  of  pig  iron  per  week. 

Raw  material  used  per  annum  :  :{ 10,000  tons.  Finished 
products,  52,500  tons. 

The  iron  is  in  part  cast  on  the  pig  bed,  and  in  part  taken 
away  in  a  molten  state'  in  a  10-ton  ladle  to  the  steel  works. 
The  steel  works  plant  consists  of  four  basic-lined  Bessemer 
converters,  capable  of  casting  12  tons  of  steel  at  one  time. 
The  blowing  engines  for  the  Bessemer  department  were 
made  by  Fowler,  of  Leeds  Steam  1'lough  Works.  The 
lasting  and  ingot  crane 8  are  all  worked  by  hydraulic  power, 
and  are  top-supported.      These  were    made    by  the    Bowling 

Company.     The   rolling  mill  consists  of  a  B2-in.  train  of 

three  pairs  of  rolls,  t be  cogging  being  driven  by  a  pair  of 
way  engines,  geared  up  to  the  mill  at  2  to  1  ;  and  (Hie 
roughing  and  finishing  rolls  driven  by  B  pair  of  powerful 
engines  made  by  Davy  Bros.  This  mill  is  employed  in  the 
Killing  of  mild  steel  blooms,  billets,  and  tin  plate  bar,  also 
various  sections  of  Steel  joists,  channel  ban,  girders,  tram 
rails  for  street  tramway,  flats,  rounds,  &0.  Some  of  the 
I  joists  are  lolled  in  lengths  of  70  ft.,  and  weigh  35 
cut.  each. 

There    is    al   o    a    girder  building    department,    in    wdiich 
■  riveted  together.      The  testing    and    analysing  of 

■■  ei  made  is  earned  ont  on  a  very  extensive  scale.    The 

output  of  the    works  ||  i, bout    50,000   tons  of   finished    lte<  I 

n 
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I 'i  r  uuiitim.  A  luge  quantity  of  basic plag  is  made,  and 
i-  converted  into  slug  manure  by  the  Leeds  Phosphate 
Works 

Mjcssbi   Jaokbok   lnd  Son's,  Ltd.,  Tannbby. 

Leaden     Mi   srs.  T.  Fairleydn&G.  Ward.  Esqs. 

IIm  principal  raw  material  is  the  "  East  India  kip,"  the 
hide  of  the  small  cattle  of  Hindustan,  which  is  cured  by 
drying  after  rubbing  in  a  -alt  earth  containing  calcium  and 
-odium  sulphates  and  cai  Donates,  together  with  traces  of 
suit.  After  soaking  in  water  for  a  week  or  more,  the  hides 
arc  softened  in  the  "  Btocks"  or  fulling  mill,  and  are  then 
placed  in  milk  of  lime  till  tlie  hair  is  sufficiently  loosened 
to  ho  worked  off  by  a  second  stocking.  The  adhering 
flesh  is  removed  with  a  two-handled  knife  on  a  sloping 
beam,  and  the  hides  arc  now  treated  with  a  fermenting 
infusion  of  hen  or  pigeon  dung,  or  "  bate,"  to  remove  lime 
and  bring  the  pelt  into  a  suitable  condition  for  tanning. 
This  is  again  assisted  by  a  short  stocking,  and  sometimes 
by  a  fermented  bran  infusion  (drench),  which  completes 
the  removal  of  lime  by  its  lactic  and  acetic  acids. 

The  goods  are  tanned  by  immersion  for  about  six  weeks 
in  infusions  of  valonia  (the  cup  of  an  Oriental  oak), 
mimosa  bark  from  Australia,  and  gambier  (a  dried  extract 
of  the  leaves  and  twigs  of  an  East  Indian  climbing  shrub). 
The  strength  of  these  liquors  is  gradually  increased  till  the 
goods  are  tanned.  These  are  then  washed  in  a  warm 
sumach  liquor,  and  either  oiled  and  dried  for  sale,  or  sent 
to  the  currying  shop. 

At  Messrs.  Jackson's,  not  only  their  own  tannage,  but 
immense  numbers  of  kips  tanned  in  India  are  prepared  for 
tbe  upper  leathers  of  strong  boots.  The  leather,  after 
softening,  first  undergoes  a  scouring  process  to  remove 
superfluous  tan  and  dirt,  and  is  then  partially  dried  and 
"  stuffed  "  by  tumbling  with  warm  grease  in  a  drum.  The 
remaining  processes  are  mainly  mechanical,  the  leather 
being  finished  in  a  great  variety  of  ways,  both  in  black  and 
colours. 

The  capacity  of  production  of  this  firm  represents,  as 
regards  the  tanning  department,  1,500  to  2,000  East  India 
hides  per  day,  according  to  size  and  weight.  In  tanning 
material  the  firm  uses  about  40—45  tons  per  week.  As 
regards  the  currying  department,  the  production  of  which 
is  almost  entirely  of  waxed  kip  butts,  the  capacity  of  pro- 
duction is  slightly  under  the  equivalent  of  that  of  the 
tanning  department. 

The  visitors  were  shown  over  the  works  bv  the  Right 
Hon.  W.  L.  Jackson,  M.P. 

Messrs.  J.  J.  Flitch  and  Sox's  Leather  Works. 

The  principal  manufactures  of  this  firm  are  calf  kid  and 
imitation  Russias  for  boots  and  shoes,  also  morocco  and 
sheepskins  for  upholstery,  bookbinding,  and  other  purposes. 

The  skins  employed  for  calf  kid  are  unhaired  by  liming, 
and  freed  from  lime  by  "  drenching  "  with  bran  infusions ; 
the  flesh  is  removed  by  machinery.  The  hair  is  taken  off  by 
hand  labour  on  a  beam.  They  are  then  "  tawed  "  by  treat- 
ment in  a  drum  with  a  mixture  of  flour,  egg,  oil,  alum,  and 
salt,  reduced  to  a  suitable  thickness  by  mechanical  and  hand 
labour.  They  are  finally  dyed  black  and  softened  by  a 
process  known  as  "  grounding,"  and  finished  by  a  suitable 
composition.  About  50  tons  of  egir  yolk  are  annually  used 
in  this  manufacture  by  Messrs.  Flitch,  whose  firm  treats 
fully  10,000  dozen  large  calf  skins  or  veals  per  annum. 

Morocco  and  its  imitations  are  made  from  sheep  and 
goat  skins,  many  of  them  tanned  in  the  East  Indies,  and 
known  in  the  trade  as  "  Persians.1'  Skins,  after  washing 
and  dyeing,  undergo  a  variety  ot  manipulations  to  produce 
grain  and  gloss,  much  machinery  being  employed  in  the 
manufacture.  This  firm  employs  about  300  hands,  and  its 
various  products  may  be  roughly  stated  as  equivalent  to 
10,000  skins  per  week. 

The  chief  processes  are  : — 

I. — Preparation  of  the  Skins,  which  are  home  or  foreign  : 
the  latter  partially  cured  hy  Drying  and  Salting  : — (a.) 
Soaking  in  water  and  washing.  (/;.)  Liming  and  unhairing. 
(<\)  Fleshing  bv  hand  or  machine,  (rf.)  "  Pureing,"  by 
drenching  in  fermented  bath  of  bran,  &c.  (e.)  "  Scudding  " 
or  scraping,  and  preparing  for  following  processes. 


II. — Alternative  Processes: — (a.)  Tawing,  by  treatment 
with  alum,  salt,  egg  yolk,  flonr,  &c. ;  or  (b)  Tanning  with 
infusion-  ol  bark,  gambier,  &e. ;  or  (<•)  Combination  of 
(a)  and  (I/)  to  produce  "  ooze  leather." 

1 1 1 . —  Dressing  and  Finishing  of these  Prepared Leathers, 
the  Processes  being  varied  in  nature  and  sei/uence,  accord- 
ing to  the  finished  article  required,  but  including  '/en,  - 
rally  : — (a.)  Shaving  or  splitting  and  trimming  of  the  skins 
(before  or  after  dyeing,  when-  coloured  leathers  are  re- 
quired), and  diving  in  hot  chambers.  (/;.)  Graining  by 
hand  or  machine,  embossing  and  finishing  :  by  varied  treat- 
ment to  make  different  kinds  of  fancy  leather. 

The  visitors  were  shown  over  the  work-  by  J.  J.  Flitch, 

Esq. 

Messrs.  Breffitt  and  Co.,  Ltd.,  Gust  Hottle  Works. 
Leader:  E.  G.  Meliretney. 

This  is  one  of  the  oldest  works  of  its  kind  in  the  district, 
employing  upwards  of  800  hands,  and  capable  of  producing 
nearly  half-a-million  bottles  weekly.  Here  may  be  seen  the 
various  processes  of — batch  mixing,  pot  making,  founding, 
bottle  making  and  annealing,  sorting,  fitting,  and  packing, 
mould  fitting,  case  making,  &c,  beginning  with  the  raw 
material  and  ending  with  the  finished  product  ready  packed 
for  export.  The  materials  are  melted  together  in  gas 
tanks,  i.e.,  large  tanks,  which  may  contain  as  much  as  120 
tons  of  molten  glass,  heated  by  a  regenerative  and  rever- 
beratory  gas  furnace,  or  in  "  pot  shops,"  i.e.,  furnaces  filled 
with  earthenware  pots  which  contain  only  as  much  as  30 
cwt.  of  molten  glass.  Some  of  the  most  improved 
machinery  used  in  the  trade  will  be  seen  in  these  works. 

The  average  annual  production  of  bottles  by  this  firm  is 
120,000  gross,  with  a  consumption  of  about  8,000  tons  of 
raw  materials  and  nearly  30,000  tons  of  fuel.  The  largest 
tank  holds  about  140  tons  of  "  metal." 

Messrs.  Pope  and  Pearson,  Ltd.,  Colliery. 

The  tubs  containing  the  coal  having  arrived  at  the  top  of 
the  shaft,  their  contents  are  automatically  emptied  over  a 
rocking  screen,  through  which  the  small  coal  and  dirt  fall, 
the  large  coal  passing  on  to  the  separating  tables.  There 
are  endless  belts  passing  before  women,  who  pick  out  the 
lumps  of  stone,  &c.  The  separating  tables  expose  1,300  ft. 
of  picking  surface  per  minute,  and  deal  with  1,150  tons  of 
coal  in  eight  hours.  The  small  coal  from  the  screen  has 
now  in  its  turn  to  be  freed  from  stones  and  earth  ;  this  is 
accomplished  by  means  of  Baum's  patent  coal-washing 
machinery ;  the  small  stuff  is  automatically  sorted  into  it- 
different  sizes,  each  size  being  separately  dealt  with.  By 
means  of  compressed  air,  water  is  forced  at  regular  intervals 
through  a  fine  screen,  into  which  the  coal  is  fed,  the 
coal  and  dirt  separate  into  layers,  the  coal  on  the  top  ;  both 
escape  by  openings  provided  for  them. 

The  mines  are  ventilated  by  means  of  a  "  Schiele  "  fan, 
propelling  150,000  cub.  ft.  of  air  per  minute.  Power  is 
transmitted  through  tbe  workings  by  means  of  compressed 
air  produced  by  engines  working  on  both  the  wet  and  dry 
principles,  i.e.,  the  compression  cylinders  are  cooled  either 
by  water  inside  or  by  a  water-jacket. 

There  is  an  electric  lighting  installation  used  both  for 
surface  and  underground  requirements. 

Messrs.  Barran  and  Sons,  Clothing  Factory. 

The  manufacture  of  ready-made  clothing  was  commenced 
in  Leeds  in  1856  by  Mr.  John  Barran,  recently  created  a 
baronet ;  now  it  is  one  of  the  chief  industries  of  the  city. 
Almost  the  whole  of  the  work  in  Leeds  is  done  in  factories, 
and  not  in  the  homes  of  the  workpeople  in  small,  and  often 
unsanitary,  workrooms.  Under  this  system  the  organisa- 
tion and  division  of  labour  are  very  perfectly  carried  out ; 
the  operatives  earn  good  wages,  and  work  under  the  best 
sanitary  conditions. 

Messrs.  Illingworth.  Ingham,  and  Co.,  Wood- 
working Machinery. 

The  machinery  at  this  establishment  is  used  for  sawing, 
planing,  and  moulding  wood.  The  ground  floor  contains 
two  band  saw  mills,  circular  saws,  and  floor-board  making 
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machines.  The  first  and  second  floors  contain  moulding 
machines,  circular  saws,  lathes,  and  square  turning 
machines.  Automatic  saw  sharpeners  are  to  he  found  in  a 
special  room  on  the  first  floor. 

The  school  furniture  and  door  and  window  shops  contain 
various  special  machines  for  each  manufacture,  and 
generally  for  making  furniture.  The  stove  is  heated  hy 
exhaust  steam  from  the  engine. 

Messrs.  Good.u.l,  Backhouse,  and  Co.,  Leeds. 

This  firm  is  known  for  its  household  specialities,  and 
particularly  for  "  Yorkshire  Relish,"  The  whole  establish- 
ment is  on  an  enormous  scale  ;  the  parts  shown  comprised 
the  powder-mixing  room,  where  baking  powder,  ginger-beer 
powder,  egg  powder,  blancmange  powder,  and  custard 
powder  are  made  from  their  various  ingredients ;  and  pack- 
ing rooms,  where  the  powders,  "  Yorkshire  Relish,"  wines, 
and  the  various  other  products  of  the  firm  are  packed  ready 
for  sending  away  for  home  or  foreign  use.  In  addition, 
the  dried  drug  store  and  patent-medicine  department  were 
seen. 

Bradfobd  and  District. 

The  Bradford  Technical  College  was  thrown  open 
to  the  inspection  of  the  visitors,  with  its  departments 
devoted  to  the  five  following  branches  of  science,  local 
industry,  and  technology  : — Chemistry  and  Dyeing,  Mecha- 
nical Engineering,  Textiles,  and  Art.  The  total  number  of 
students  in  all  departments  is  1,300. 

Works  Visited. 

Messrs.  Sir  Titus  Salt,  Bart.,  Sons  and  Co., 
Limited,  Saltaire. 

Leader:  G.  W.  Slalter,  Esq. 

Few  places  are  better  known  in  the  whole  world  than 
the  works  aDd  town  of  Saltaire,  the  name  of  which  is  derived 
from  the  combination  of  the  name  of  the  river  upon  which 
it  i<  built — the  Aire — and  the  surname  of  its  great  founder, 
Titus  Salt. 

The  visitor  to  the  town — after  noting  its  munificent  pro- 
vision for  the  social,  religious,  and  educational  requirements 
of  its  inhabitants — will  no  doubt  feel  that  it  has  justly 
earned  the  name  of  "The  Model  Village,"  by  which 
Saltaire  if;  almost  equally  well  known. 

The  works  cover  an  area  of  about  10  acres,  and  their 
situation,  as  regards  facilities  of  transport  by  canal  and 
rail,  are  unique  ;  the  raw  material  being  lifted  by  machinery 
directly  from  the  boat  or  railway  wa_ggon  into  any  room  in 
the  warehouse. 

The  manufacture  of  various  classes  of  textile  goods  from 
the  raw  material  to  the  finished  cloth  will  be 

The  material  used  comprises  :  Mohair  from  Turkey, 
'.'ape  of  Good  Hope,  Natal,  and  Persia  .  alpaca  from  Pern  ; 
iere  from  China,  Russia,  and  India  ;  sheep's  wool 
from  all  parts  of  the  world  ;  and  also  spun  silk. 

Sorting. — The  first  process  in  wool  manufacture  is  that 
of  sorting  the  fibres  of  the  fleece,  according  to  length, 
fineness,  and  soundm  pie. 

Washing. — The  process  of  washing  (which  is  the  next 

after  sorting;  removes  from  the  wool   th  substance 

termed  "yolk,"  with  which  it  is  naturally  impregnated,  and 

lie  dirt  and  Other  matter  with  which  it  may  he  ro\  ered, 

This  process  requires  a  machine  consisting  of  several  tanks 

or  howls,  in  which  the  wool  is  immersed  in  prepared  liquor; 

automatic  rakes,  moving  constantly  backward*  and  forwards, 

carry  the  wool  forwards  to  the  drying  chambers,  from  which 

I       id]  for  tin-  carding  or  preparing.    The 

ity  of  the  modern  scouring  machine  used  ;it   Saltaire 

ii  as  to  wa   b   I  .'.00  lb.  of  wool  pet  hour. 

rding  and   Preparing.— The   next  pro<  either 

earding  or  preparing.    The  object  in  carding  i-  to  produce 

hand     oi  r,"     in    which     the     fibp 

d   in  every  direction.    'I  in-  machine  effecting  this 

purpo  '  ■<  Dumber  of  cylinder-   of  vaiious  dimen 

tiring  in   opposite   directions,  and   at   different 

ded   and   uncombed    wooli  are  chiefly    a  ed    in   the 
tods,  but  wonted  yai  di  are  made 
from  combed  wool. 


(Jombing. — The  next  process  is  combing,  the  object  of 
which  is  twofold,  first  to  thoroughly  adjust  the  fibres  in  a 
parallel  form,  and  secondly  to  automatically  separate  the 
short  curly  fibres,  "  noils,"  from  the  long  and  straight  fibres, 
"  top."  The  noils  are  used  principally  by  makers  of  lower- 
grade  woollens,  not  being  suitable  for  the  Bradford  trade. 

Drawing  and  Spinning. — The  top  next  undergoes  the 
process  of  drawing  and  spinning.  The  object  in  "  drawing  " 
is  to  reduce  the  sliver  and  produce  a  continuous  and  even 
thread,  "  roving,"  attenuated  to  such  a  degree  that  it  is 
ready  to  be  put  into  a  spinning  frame,  and  from  which  a 
yarn  capable  of  bearing  the  strain  of  weaving  may  be 
produced. 

The  object  of  spinning  is  to  produce  different  sizes  or  thick- 
nesses of  yarn,  suitable  for  fabrics  of  all  kinds,  and  these 
sizes  are  spoken  of  as  "counts."  G0,000  spindles  were 
seen  at  work. 

The  yarns  for  warp  are  wound  on  to  large  bobbins,  and 
for  weft  on  to  spools. 

Great  .skill  is  required  in  the  spinning  of  yarns,  as  they 
must  be  correct  in  count  or  size,  and  also  even. 

Wearing. — Weaving  is  the  making  of  cloth  from  the 
yarns  or  threads  ;  at  Saltaire  yarn  is  woven  into  all  classes 
of  material,  every  description  of  plain  and  fancy  coatings, 
dress  goods,  linings,  &c. 

Dyeing  and  Finishing. — These  goods  are  afterwards 
dyed  with  the  fastest  dyes,  such  as  indigo,  and  then 
finished. 

The  works  are  driven  by  five  sets  of  compound  Corliss 
engines  of  the  latest  type  and  indicating  1,700  horse-power, 
and  these  are  supplied  with  steam  from  a  set  of  boilers 
working  up  to  140  lb.  pressure  per  square  inch. 

Messus.  Eiuvard  RirLEY  and  Son,  Bowling  Dyeworks, 
Bradford. 

Leader:    Thorp  Whitaker,  Esq. 

This  is  the  largest  dyeworks  in  the  district,  and  one  of  the 
largest  in  the  world.  It  was  established  about  a  century 
age.  The  firm  is  occupied  in  the  dyeing  and  finishing  of 
the  better  class  of  goods  produced  in  the  neighbourhood  for 
the  Home,  American,  and  Continental  markets.  The  fabrics 
dealt  with  are  chiefly  mohair  dress  and  coating  cloths; 
wool  dress  goods,  such  as  serges,  coverts,  crepons,  bouclcs, 
&c. ;  worsted  coatings  and  coat  linings. 

The  firm  passes  through  its  hands  goods  to  the  value  of 
upwards  of  1,500,000/.  sterling  per  annum,  employs  about 
l.dOl)  men,  consumes  100  tons  of  coal  per  day,  and  pumps 
from  a  considerable  depth  over  1,000,000  gallons  of  water 
per  day,  on  the  quality  of  which  it  largely  depends  for  the 
superiority  of  the  goods  dyed  and  finished. 

MBS6B9.  John  Shite  and  Sons,  Limited,  Field 
Bead  Mills,  Bradford. 

Leaders:    Waller  Leach,  Esq.,  Henry  Grandage,Esq. 

This  firm  lias  for  nearly  50  years  carried  on  the  business 
of  worsted  spinning,  twisting,  and  warping,  as  well  as  the 
preliminary  treatment  of  the  wool  fibre  in  washing,  carding, 
ami  combing. 

The  greasy  raw  wool,  containing  40  to  50  per  cent,  of 
grease,  and  about  4  per  cent,  of  potash  salts,  is  washed  in 
two  series  of  washing  bowls,  consisting  of  4  bowls  each, 
then  carded  by  the  large  carding  engines,  which  pull  out  and 
under  parallel  the  tibres  ;  it  then  goes  through  two  bowls 
'.f  oup  solution  to  remove  oil  and  dirt,  and  is  then  eombeil, 
whi  n  by  the  long  and  short  wool  fibres  are  automatically 
separated  into  top  and  noil  respectively. 

After  being  combed,  the    top   goes  to  he  drawn  and  spun, 

ami   here  two  systems  of  spinning  will  be  seen,  viz.,  tho 

continuous  or  English,  ami  the  intermittent, mule  or  French 

'in,  as  well  as  numerous  modifications  of  the  former,  as 

cap,  flyer,  and  ring  spinning. 

The  yarn  when   spun  goes   to  the    manufacturer  lo   he 

as  weft  in  tin-  making  of  piece  goods. 
In    making   Warpi    the    yarn    is    twisted,  i.e.,  tWO   or  more 
threads  "I    yam  are  twisted  together  to  form  one  compound 

thread. 

the    linn    hare    two    sets    of   washing    bowls,    86  carding 

36  combing  machines,  ami   50,000  spindles,  10,500 
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of  which  spindles  are  ran  on  the  mole  system.    The  | 
for  working  the  machinery  ia  obtained  from  three  engines 
of  1,000,  500,  and  350  horse-power  reHpectively.     It  has 
been  estimated  that  the  wool  from  nearly   2,000,000  sheep 
i-  manipulated  at  these  works  per  annum. 

ill.  various  processes  of  dyeing  and  finishing  of  wool 
stubbing  in  1 1  •  <•  ball  wire  also  Bhown,  the  fastest  dyes  only 
being  used.  A  large  plant  for  water-softening  was  inspected. 
The  water  before  use  lias  a  hardness  equal  to  16' ,  and  after 
treatment,  8*9   to  :>-o°. 

LiUKOH. 

Lunch  was  provided  for  all  the  parties  visiting  the 
Bradford  eentres  of  manufacturing  interest  at  the  Great 
Northern  Victoria  Hotel,  at  2  p.m. 

Mr.  T.  Tykkr  (President-elect)  presided,  and  in 
thanking  the  Bradford  sub-committee  for  its  hospitality, 
proposed  the  health  of  the  representatives  of  the  various 
linns  who  bad  opened  their  works  for  inspection  on  the 
occasion  of  the  meeting,  viz.: — Messrs.  G.  W.  Slatter, 
.1.  Briggs,  and  Nay  lor  (Messrs.  Sir  Titus  Salt,  Hart.,  Sons, 
and  Co.,  Ltd.);  II.  Sutcliffe  (Messrs.  E.  Ripley  and  Sons)  ; 
W.  Leach  (Messrs.  J.  Smith  and  Sons)  ;  II.  Grandage 
(Messrs.  W.  Grandage  and  Co.);  P.  Smithson  (Messrs. 
I'ickles,  Smithson,  and  Pickles);  J.  Clapham  (Messrs. 
A.  S.  Henry  and  Co.)  ;  W.  Hinns  (Messrs.  Milligan, 
Forbes,  and  Co.);  A.  Dawson  (Messrs.  M.  Dawson  and 
Sons)  ;  J.  II.  McKwan  and  J.  Poster  (Messrs.  Rule, 
(ireenlees  and  McKwans)  ;  and  coupling  with  them  the 
names  of  Mr.  Thorp  Whitaker  and  Mr.  C.  Rawson,  who 
were  responsible  for  the  general  arrangements.  The  toast 
was  received  with  enthusiasm,  and  Messrs.  Sutcliffe, 
Clapham,  Rawson,  and  Whitaker  responded. 

Messks.  Wh  Grandage  and  Co.,  Low  Horn  and 

BBOWNBOID    DYKWOKKS,    BuADlOlil). 

This  well-known  firm  has  been  extensively  engaged  in  the 
dyeing  industry  for  upwards  of  30  years.  In  addition  to 
the  Bradford  works,  Messrs.  Grandage  have  large  dyeworks 
in  Brighouse,  as  well  as  offices  in  Bradford,  Manchester, 
and  Glasgow.  The  three  works  form  one  of  the  largest 
establishments  of  the  kind  in  the  country.  There  are  four 
large  wells  on  the  premises  for  supplying  water. 

At  the  Low  Royd  Works,  cotton  and  silk  yarns  are  dyed, 
both  in  the  warp  and  in  the  hank.  Innumerable  shades  are 
constantly  being  dyed,  and  as  these  warps  and  yarns  are 
used  for  making  fancy  goods,  both  union  and  all  cotton 
cloths,  great  care  and  skill  must  be  exercised  in  choosing 
the  exact  kind  of  colouring  matter  best  fitted  for  each 
particular  requirement.  The  Brownroyd  Works  is  known 
as  the  piece  department,  where  all  kinds  of  dress  goods 
for  ladies'  wear,  as  well  as  linings  and  shirtings,  are  dyed 
and  finished. 

At  the  Calder  Dye  Works,  Brighouse,  wool  in  the  raw 
state  and  in  the  form  of  sliver  or  slubbing,  and  also  in  the 
form  of  yarn  of  various  qualities,  is  dyed.  Sliver  or 
slubbing  is  wool  in  the  form  of  a  loose  rope  after  the 
combing  operation.  It  is  sent  to  the  dyer  iu  the  form  of 
a  ball  or  top.  In  some  cases  the  top  is  dyed  in  special 
machines  as  such,  but  the  more  usual  method,  at  the 
present  time,  is  to  reel  the  top  into  hanks,  and  dye  in 
rectangular  vessels.  Slubbing,  as  well  as  yarn,  is  also  now 
being  dyed  in  machines  on  the  Klauder  system. 

Mksshs.   Picki.es,    Smithso.v,  and   Pickles,  Ltd., 

CllKMK'AL     WoiiKS,     K.\Vl-NsT]IORl'E, 

Leader  :  Christopher  Rawson,  Esq. 

This  firm  was  established  in  1862.  The  Tanhouse 
Chemical  Works  were  erected  in  1869,  for  the  manufacture 
of  nitrate  of  iron,  pyrolignite  of  iron,  ammonia,  and  various 
other  liquors  and  products  used  by  dyers.  In  1872  the  firm 
began  to  cut  dyewoods  (logwood,  fustic,  camwood,  &c), 
and  grind  myrabolams.  In  both  of  these  departments 
special  machinery,  which  greatly  economised  labour,  was 
invented  by  one  of  the  members  of  the  firm  (Mr.  S.  Smith- 
son).  In  1885  the  extraction  of  dyewoods  and  tannin 
materials  was  commenced.  During  the  last  three  years 
Mr.  Smithson  has  been  actively  engaged  in  the  construction 


of  three  machines,  all  of  which  were  on  view  and  iu  work. 
The  first  machine  is  a  combined  wood  extracting  and  dyeing 
machine.  It  was  described  iu  this  Journal,  1892,  906. 
The  colouring  matter  of  dyewoods,  &c,  is  extracted  and 
utilised  to  the  best  advantage,  and  at  the  same  time 
ib'  spent  dvewood  can  be  easily  and  thoroughly  removed 
without  fear  of  polluting  the  streams.  This  machine 
may  be  said  to  consist  of  three  divisions — one  for  the 
water  used  in  dyeing,  the  second  for  the  logwood  or 
other  dyeware,  and  the  third  a  space  to  enable  the  circula- 
tion of  the  water  through  the  dyewoods  in  one  division, 
extracting  the  colouring  matters,  and  then  back  again  to 
the  first  division,  where  it  is  used  for  dyeing  the  material 
in  the  usual  way. 

By  these  means  the  dyeing  of  any  suitable  material  may 
be  carried  on  without  direct  contact  with  colouring  matters 
other  than  those  which  are  extracted  in  a  soluble  condition. 

The  circulation  of  the  liquor  in  the  various  divisions  is 
due  to  a  novel  steam-pipe  arrangement  in  a  confined  space. 
On  it  the  whole  success  or  otherwise  of  the  machine  seems 
to  depend. 

In  an  ordinary  dye  vessel  the  perforated  copper  steam- 
pipe  lying  on  the  bottom  simply  causes  the  steam  to  blow 
direct  into  the  dye  liquor,  the  goods  being  mostly  protected 
by  a  partition  from  direct  action  of  the  steam,  but  without 
any  special  attempt  being  made  to  utilise  the  issuing  steam 
as  a  means  of  causing  the  circulation  of  the  liquor  in  the 
vessel. 

In  this  particular  machine  this  action  is  taken  advantage 
of,  the  steam  pipe  being  perforated  with  a  double  row  of 
holes,  which,  instead  of  allowing  the  steam  to  blow  out 
horizontally,  as  is  usually  the  case,  cause  it  to  issue  in  an 
upward  or  vertical  direction.  By  this  means  the  injective 
action  of  the  steam,  more  especially  when  the  water  is 
Bearing  the  boiling  point,  is  taken  full  advantage  of.  In 
addition  to  these  two  more  important  features,  the  usual 
plant  for  cutting  and  preparing  dyewoods,  grinding 
myrabolams,  extracting  dyewoods,  preparing  tannins  and 
other  extracts  used  in  dyeing,  was  open  to  the  inspection  of 
the  visitors. 

Another  machine  is  one  designed  to  treat  town  refuse. 
Although  all  evil-smelling  and  disagreeable-looking  materials 
are  got  rid  of,  the  apparatus  is  not  in  the  ordinary  sense  of 
the  word,  a  "  destructor."  The  essential  feature  of  the 
machine  is  a  large  revolving  iron  cylinder  through  which 
the  refuse  passes,  and  is  dried  by  the  waste  heat  of  furnace 
gases.  The  dried  matter  is  separated  by  mechanical  means 
into  a  coarse  portion  and  a  fine  portion.  The  former, 
containing  a  large  amount  of  combustible  matter,  is  used 
for  generating  steam  in  ordinary  steam  boilers,  and  the 
latter  used  as  manure.  The  machinery  in  motion  (dye- 
wood  cutting,  myrabolam  grinding,  &c),  during  the  day 
of  the  visit,  was  run  entirely  by  power  obtained  from 
the  burning  of  this  refuse.  In  close  proximity  to  the 
works,  growing  crops  of  various  kinds,  showing  the  effect 
of  the  fine  portion  of  the  refuse  as  a  fertiliser,  were  on 
view.  The  apparatus  is  described  with  illustrations  in 
this  Journal,  December  1893,  999  and  1000.  The  third 
machine  referred  to,  is  an  apparatus  for  economising 
the  waste  heat  of  furnace  gases.  It  consists  of  a  large 
iron  cylinder  made  from  the  outer  shells  of  two  Lan- 
cashire boilers.  Inside  this  shell  a  great  number  of 
inch  and  a  half  pipes  are  arranged,  running  through  the 
entire  length  of  the  cylinder.  The  waste  furnace  gases  are 
made  to  pass  through  the  cylinder  and  play  around  the 
small  pipes  on  their  way  to  Ihe  chimney.  Some  ashes  are 
thrown  into  the  cylinder,  which  is  caused  to  revolve  slowly, 
and  in  this  way  the  pipes  are  kept  free  from  any  sooty 
deposit.  The  small  pipes  furthest  away  from  the  furnaces 
are  open  to  the  air,  whilst  at  the  hottest  point  they  are 
boxed  in,  and  from  this  chamber  the  hot  pure  air  may  be 
drawn  off  for  any  requirement.  At  the  Ravensthorpe 
Works,  the  hot  air  is  caused  to  pass  through  pipes  running 
along  the  boiler  flues  to  the  front  of  the  furnaces.  The 
furnaces  are  thus  fed,  as  it  were,  with  a  hot  blast,  and 
the  result  is  that  combustion  is  obtained  without  smoke. 

In  addition  to  the  Chemical  Works,  Messrs.  Pickles, 
Smithson  and  Pickles,  Ltd.,  have  large  indigo  and  general 
piece-dyeworks  at  Dewsbury. 
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Mks-ks.    A.    am>   S.    Ill  m;\     \nh  Co.,    I. ID.,    AM)    MK88B8, 
Mll.l.KiAN,    FOHBES     \M>    CO.,    liliAIHOKD. 

Leaders:  •/.  E.  Bedford,  Esq.,  F.  W.  Branson,  Esq. 

These  firms  are  of  merchants  who  distribute  all  kinds  of 
dress  goods  made  in  the  district,  both  for  the  home  markets 
and  to  all'  parts  of  the  world. 

These  and  other  similar  firms  in  the  town  receive  the 
goods  direct  from  the  loom,  passing  them  on  to  the  dyer 
and  finisher  with  instructions  as  to  the  shade  of  colour 
desired  l>y  them,  and  the  particular  style  of  finish  necessary 
to  show  the  cloth  to  the  greatest  advantage. 

When  returned  by  the  dyer  the  goods  are  made  up  into 
the  various  styles  to  suit  the  particular  market  for  which 
they  are  intended. 

Stocks  of  immense  value  of  all  the  different  fabrics  are 
kept  by  these  firms  and  were  on  view. 

MeSSKS.  Bill:.  di:l.i  N'LEES,    \Mi  MrEwANS,   Sl'RIM.l'IKJ.Ii 

Mills,  Bb  ideobd. 

Leaders:  Christopher   Rawson,  Esq.,  and 

A.  C.  Wright,  Esq. 

This  firm,  whose  headquarters  are  at  Glasgow,  only  com- 
menced busine-s  here  nine  or  ten  years  ago,  but  such  has 
been  its  progress  that  it  may  now  be  said  to  rank  amongst 
the  very  foremost  houses  in  the  Bradford  trade.  Dress 
goods  ol  infinite  variety  to  meet  the  ever-changing  demands 
of  fashion  are  here  produced,  and  the  350  looms  working 
on  the  premises  are  often,  and  indeed  at  this  moment, 
supplemented  by  an  even  larger  number  outside  the  firm's 
own  premises. 

The  warehouse,  which  adjoins  the  weaving  shed,  and  has 
recently  been  largely  extended,  is  fitted  up  in  the  most 
modern  fashion  (including  electric  lighting)  for  the  carrying 
out  of  various  processes  of  the  business,  and  for  designing, 
stock  and  sale  rooms,  offices,  &c,  whilst  adjoining  there 
lias  also  been  lately  added  a  two-storey  building  for  the 
making  up  and  packing  of  the  immense  quantity  of  goods 
-ing  through  the  firm's  hands  from  year  to  year. 

The  only  resident  partner  is  Mr.  J.  II.  McEwan,  under 
whose  management  the  business  has  reached  its  present 
large  proportion-. 

Messes.  Muck  Dawson   uro  Sox,  Si-rim. in  w> 

Mill-,    BliAIil  Oltll. 

At  these  mills  the  spinning  of  Botany,  crossbred,  and 
nappe  yarns  were  seen.  Messrs.  Dawson  employ 
700 — 600  workpeople,  and  have  about  70,000  spindle- 
running.  They  produce,  on  an  average,  about  80,000  lb. 
of  yarns,  of  various  classes,  per  week.  These  yarns  are 
chiefly  crossbreds,  and  arc  used  principally  for  the  manu- 
facture of  serges,  braid-,  estamenes,  crepons,  &c. 

Annual  Dinner. 

The  annual  dinner  of  the  Society  was  held  on  Thursday, 
August  1-t.  at  the  Queen's  Hotel,  Leeds.  Cover- were  laid 
for  about  120  gentlemen.  The  President  occupied  the  chair, 
and  he  was  supported  by  the  Mayor  of  Leeds  (Alderman 
Gilston),  the  Lord  Mayor  of  York  (Alderman  McK 
Mr.  W.  L.  Jackson,  Ml'.,  Mr.  Thomas  Tyrer  ( President 
elect),  Mr.  C.  E.  Tetley,  Chairman  of  the  York-hire  Bection, 
Mr.  J.  IE  Wortzburg,  Chairman  of  the  Leeds  School  Board, 
Professor  Bmithelis,  Mr.  Rider  Cook,  Mr.  J.  Whitaker, 
President  of  the  Society  of  Dyers  and  Colourists,  and 
Mr.  Week-,  President  of  the  American  Institute  of  Mining 
Engineer-  and  Metal! 

r  the  repast  had  been  served,  the  President  submitted 
the  toast  of  "  I  be  Queen."  The  toast  was  duly  honoured,  the 
company  singing  the  National  Anthem. 

ItiMn  Hon.  W.  E.  Jacksov,  M.IV,  was  next  called 
upon,    ll    said       "  M  has  been  allotted  to  me  to  prop 
for  your  acceptance  the  toast  of  the  Society  of  Chemical 

Industry.      You  may  think  that   it  is    very  mur.li  the  I 
jot  <d  health,  but  I  would  like  rather  to  widen  it  from 

that  personal  aspect.  Tbii  Society  has  been  formed  within 
recent  y<  ars,  but  it  has  ahead}  reached  a  position  of  great 
importance,  and  I  siety  was  formed 

in  the  year  •  godfathi  really  Sir  Henrj 

oce   to-night    I    am   sure    every   man 


present  regrets.     From  that  time  to  this  I  believe  Sir  Henry 
Hoscoe    has   taken   the   deepest    interest   in  everything  that 
affects  its  interest-.      Like  many  other   societies,  this  had    a 
very  small  beginning,  but  to-day  the  number  of  its  members 
approaches  8,000.     That  in  itself  is  sufficient  evidence  that 
not  only  were  those  who  conceived  the  idea  of  forming  the 
Society  wise   in   their  generation,  but  that  they  met   e 
want.     The  Society  is  divided   into  sections,  one  of  which 
exists  in  nearly  every  one  of  the  large  cities  and  towns  in 
the  country.        Hut    there   is  also  this    remarkable    fact — 
which  is  unique  in  connection  with  societies  formed  in  this 
country — that  one  of  these  sections  is  in    New  York,  anil 
the  XewYork  Section  forms  an  integral  part  of  this  Society, 
just   as  much  as  the  sections  in    London,   Manchester,  or 
Leeds  do.     Of  course  one  might  extend  that  and  show  what 
enormous   advantages   science    confers   ou   countries    and 
people,  that  it  unites  them  in  a  common  bond  which  nothing 
can    separate   or   destroy.     But  there  is  also  another  very 
unique  feature.     I  am  told  on  very  good  authority  that  the 
Society  has  more  members  in  Japan  than  it  has  in  liussia. 
That  is  rather  an  interesting  fact  at  this  particular  moment. 
In  a  way  it  is  not  a   surprising  fact,  because  for   some  time 
past  Japan   has    been    makiDg   great  strides.     In  fact,  one 
of  the  greatest  industries  in  this  country  has  been  threatened 
—  I  will  not  say  in  a  serious  sense,— but  at  any  rate  it  has 
been  stated  that  the  Lancashire  cotton  manufacturers  have 
really  to  take  account  of  the  competition  of  Japan  in  some 
of  the  European  markets.     If  Japan  is  so  progressive  it  is 
not    surprising   that   there    should   be   connected  with  this 
Society  a  considerable  number  of  members  in  that  country. 
It  seems  to  be  the  fashion  nowadays  for  every  body   of 
men,  every  section  of  society,  to  be  represented  in  the  press 
independently  and  separately.     But  in  this  particular  case 
the  Society's  Journal  is  really  a  valuable  publication.     No 
matter  to  what  department  of  industrial  commerce  or  manu- 
factures   a    particular    member    may  belong,   if    he    reads 
carefully  the   Journal   published  monthly    he  will  find  the 
latest   information,    absolutely   reliable,   of   what    is    beiug 
done  in  his    particular  department    in    every   part    of  the 
world.     If  the  Journal  is   entitled  to  half  the  praise  I  have 
given  it  I  say  it  is  performing  a  great  work  ;  because  it  brings 
to  you  in  a  compact  form,  valuable  to  every  member  of  the 
Society,   the    latest   improvements   in   connection   with  his 
particular  industry.     We  live  in  an  age  which  is  called  an 
age  of  progress,  and   if  there  is  any  country  in   the  world 
which  is  to-day  dependent  upon  its  manufacturing  industries 
for  its  prosperity  it  is  the  country  in  which  we  live.     I  am 
old  enough  to  remember  the  time  when  there  was  in  this 
country  a  very  large  trade  (and   therefore  we  may  assume 
some    profit)    representing    only   the    merchant's   business. 
If  you  take   India  as  an  example,  prior  to  the  opening  of 
the  Suez    Canal,    London    was    the    main    port    for   India. 
Practically  the   continent    of   Europe   was    supplied   from 
India.     The  opening  of  the  Sue/   Canal   has  made  a  great 
alteration  in   that  respect.     A  very  large  proportion  of  the 
trade  of   Austria  and  Germany   now  goes  direct  and  does 
not    come  to   Eondon  at   all.     We  have  therefore  lost  an 
enormous  trade  which  even   within   my  time  came   to  this 
country,  and  left    no  doubt  a  considerable  amount  of  profit 
and   gave  a    considerable  amount   of    employment    to    the 
pi  ople.      I  need  hardly  refer  to  the    fact   that  agriculture   in 
this  country   i*  at   this   moment  not    in   a  very  prosperous 
condition.      I    have   no  doubt  the  agriculturists  will  be  very 
fill   to   you   gentlemen   who   devote  your  minds  to  the 
solving  of  problems,  which  I  suppose  are  the  more  interest- 
ing the  more   difficult   they  are,  if  you  are  able  to  find  some 
means   by  which  the  distress  in  agriculture  can  be  relieved. 
But    at    all    event-,  agriculture,  eo  far  as   this  country   is 
concerned,  is  no   longer  a  source  of  |TTeat  wealth  OX  revenue. 
I  am  only  pointing  to  this  in  order  to  prove  the   proposition 
I  have  put  before  you,  that    this  country  is  more  than  ever 
dependent  upon  the  maintenance  of  the  supremacy  of  its 
manufacturing  industries.  The  next  question  is,  Sow  arc  we 
going  to  retain  that  supremacy  P    Wt  talk  of  our  trade  and 

commerce.  In  Leeds  most  of  us  are  dependent  for  out 
daily  bread  on  the  SUCCESS  of  our  manufacturing  industries. 
You  see  in  every  part  of  the  world  a  disposition  not  to 
follow  the  lines  which  have  been  adopted  in  this  country 
of     what    we    call    free    trade    and     free     imports,    but    an 
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increasing  tendency,  I  i  aild  weJli  of  protection  for 

and  native  industries.      We  maj    regret  it,  bul  we 
have  i"  face  the  tot,      in  a  noana&oturing  country  we  are 
dependent  qoI  only  on  "in-  home  consumption,  but  on  our 
export  trade.     ifou    may   take   any   period^  you  like »  yon 
will  find  thai   the  period  which  Knows  an   increase  in  our 
exports   means  an  increase  <>f  prosperity  in  this  country. 
Thai    is  only  another  way  of  Baying  that  we  are  >  capable 
<-t  milking  more  stuff  than  we  can  consume,  and  if  we  gel 
outside  customers  we  arc  prosperous,     [f  we  are  dependent 
on  our  export  trade  for  our  prosperity,  then  we  must  l>e 
able  to  compete   successfully   with   every  country    in  the 
world.     Bow  are  we  going  to  carry  on  competition?     We 
have  a  climate,  --ay  what  you  will  about  it,  in  which  work  is 
more  easily  carried  on  than  in  any  climate    in  the    world. 
We  have  a  people  whose  physique  has  not  degenerated.    We 
have  also  the  Anglo-Saxon  persistency  and  dogged  deter- 
mination which  is  just  as  strong  as  it  ever  was.     But  we  live 
in   an  age  of  progress,  and   though  you  may  have  a  good 
physique  and  persistent  industry,  it'  you  have  not  knowledge 
and  skill  you  will  fail  in  the   race,  aud  it   is  on  this  ground 
that  1  shall  appeal  to  you  for  your  support.     This  Society- 
was  founded  with  the  object  of  increasing  the  knowledge  of 
every    member,  no  matter  what  connection  he  may  have 
with  manufactures.      1  was  brought  up  in  my  trade  without 
scientific   or  technical   knowledge,  except  that  which  I  got 
by  working  in  the  concern — rule  of  thumb  you  call  it,  and 
no  doubt  truly, — but  rule  of  thumb  is  only  another  term  for 
observation  and  experience  in  an  industry.     You  have  gone 
a  step  beyond  that,  and  we  are  expecting  you  will  go  a  step 
further  still.     We   are   a  peculiar  people    in  this  respect  : 
we  have  all   the   prejudices,  and  if  you  like,  the  narrowness 
of   an   insular  people.     We   are  afraid  to  admit  our  com- 
petitors into  our  works  lest  they  should  learn  what  we  are 
pleased  to  call  our  secret   processus.     Most  of  our  secret 
processes  might  be  described  truthfully   as   mere  conceit. 
The  fact  is  you  cannot  go  about  in  the  world — you  cannot 
go  into  a  concern,  even  though  it  may  be  less  successful 
than  your  own,  without  learning  something.     You  apply  the 
lesson  possibly  in  your  own  establishment  with  even  greater 
success  than  it  was  applied  in  that  you  have  left.     It  would 
be  better  if  we  could  only  realise  that  the  raising  of  the 
standard  of  the  knowledge  of  all  would  not  in  any  degree 
lessen  the  effect  of  the  law  of  the  survival  of  the  fittest.     If 
you  could  raise  the  standard  for  all  we  should  have  better 
workmen  to  direct  and  more  successful  work  ;  and  really  the 
question,  so  far  as  this  country  is  concerned,  is  not  one  of 
individual  success,  but  whether  we  are  going  to  maintain 
the    supremacy    of    our    manufacturing    industries.     This 
Society   is  a  great  power  in  that  direction.     At  the  same 
time  we  must  recognise  that  it  has  great  responsibilities. 
Technical  education  has  made   great   progress;    scientific 
teaching  has  taken  tremendous  strides  forward.     We  have  a 
great   illustration  of  it  in  that  magnificent  institution,   the 
Yorkshire   College.     To   such  institutions   doing  the  work 
silently  every    day   this   and   kindred    societies   owe  much. 
It  makes  one  shudder  to  think  what  would  happen  if  every 
one    of    the    3,000    members    of    this    Society    possessed 
the  knowledge  and  capacity  of  your  President.     And  yet 
this  is  the  ideal  at  which  you  have  a  right  to  aim.     We  who 
are  too  old  to  take  part  in  this  forward  movement  look  to 
you  and  put  upon  you  the  responsibility  of  teaching  our  sons 
how*  they  are  to  maintain  the  supremacy  of  the  manufac- 
turing industries  of  this  country.     We  look  upon  you  as  a 
great  reservoir  of  knowledge  from  which  they  shall  draw, 
aud  which  shall  give  our   industrial  communities  vitality  in 
the  future.     I   am  sure  this  Society  may  be  depended  upon 
to  do  its  part,  aud  therefore  without  further  word  I   shall 
give  you  the  toast  of  "  The  Society  of  Chemical  Industry," 
coupled   with   the   name  of  the    President,  a  man  who  is 
honoured  in  Leeds,  a  man  who   leaving   here  for  that  great 
hub  of  civilisation,   London,  has  shed  lustre  on  that  great 
centre,  and  who  in  his  present  position  has  it  in  his  power 
to  do  much,  aud  1   am  sure  he  will  do  much.     In  coupling 
his  name  with  this  toast  1  feel   I  am  on  firm  ground,  aud  I 
give  you  Dr.  Thorpe  as  your  ideal. 

The  toast  having  been  duly  honoured  :  — 

The  PuKSiuExr,  in  responding,  said  : — As  I   crossed  the 
threshold  of  this  house  I  recalled   an   observation  which  I 


heard  on  a  recent  festive  occasion,  when  the  distinguished 
painter,  who  for  the  time  did  duty  as  the  President  of  the 
Royal  Academy,  reminded  his  audience  of  ;i  saying  of  a 
verj  celebrated  state-man,  Lord  Beacon-field,  namely,  that 
main  as  had  been  the  occasions  on  which  he  had  attended 
the  Academy  dinner  he  never  had  enjoyed  one,  because 
beneath  his  plate  he  .-"aw  the  spectre  of  a  speech.  That,  I 
thought,  would  be  my  fate  this  evening, — that  1  should 
see  the  ghost,  the  nebulous  Bhade  of  a  speech  under  my 
plate.  I  am  bound  to  tell  you,  however,  that  the  distin- 
guished guests  on  my  right  band  aud  on  rny  left  (the 
Mayor  of  Leeds  and  the  Lord  Mayor  of  York)  have 
done  their  best  during  these  two  or  three  hours  to  dispel 
the'  spectre.  Mr.  Jackson  has  made  some  allusion  to  my 
connection  with  this  town,  and  1  am  truly  grateful  to  him 
for  the  very  kind  terms  in  which  he  has  recalled  to  me 
some  most  pleasurable  memories.  Lor.  gentlemen.  I  have 
for  this  city  an  affection  as  strong  as  ever  child  had  for  its 
mother.  1  date,  indeed,  from  my  association  with  Leeds 
what  1  may  call  a  point  of  departure  in  my  career,  and 
whatever  success  I  may  have  achieved  I  date  from  my 
association  with  the  Yorkshire  College,  aud  attribute  it  to 
the  generous  encouragement  which  was  given  to  me  by 
friends  whom  1  learnt  to  know  during  my  eleven  years' 
connection  with  that  institution.  Mr.  Jackson  has  also 
made  some  reference  to  the  origin  of  this  Society.  As  a 
Lancashire  man  I  am  proud  to  know  that  this  great  Society 
had  its  rise  in  that  county.  It  has  been  said,  and  recent 
events  seem  to  show  there  is  some  truth  in  it,  that  in  the 
political  world  what  Lancashire  thinks  to-day  England 
thinks  to-morrow.  I  venture  to  think  that  this  remark  is  at 
least  as  applicable  in  the  world  of  science.  Lancashire 
afforded  a  home  to  the  creator  of  modern  chemistry.  John 
Dalton  gave  the  strongest  exemplification  to  the  great  law 
of  the  conservation  of  mass,  out  of  which  has  arisen  modern 
chemistry.  James  Prescott  Joule,  another  Lancashire  man, 
gave  the  starting-point  to  the  development  of  modern 
physics.  What  one  man  had  done  for  the  conservation  Df 
mass  the  other  did  for  the  conservation  of  energy.  These 
two  great  principles  are  at  the  foundation  of  all  science, 
whether  pure  or  applied.  Therefore  I  think  I  can  say" that 
Lancashire  has  done  its  part  nobly  in  the  creation  of 
modern  science.  You  have  been  told  by  Mr.  Jackson  of 
the  part  Sir  Henry  Roscoe  played  in  the  creation  of  this 
Society.  I  am,  however,  bound  to  tell  you  that,  much  as  I 
have  reason  to  respect  and  revere  the  fame  of  my  distin- 
guished teacher  and  predecessor  in  this  chair,  Sir  Henry 
Roscoe,  and  grateful  as  we  are  and  ever  shall  be  to  him  for 
the  service  he  then  did  for  us,  he  was  not  the  only  Lanca- 
shire man  who  put  his  shoulder  to  the  wheel,  and  did  his 
best  to  create  and  mould  this  Society.  There  are  gentlemen 
in  this  room  who  have  played  tbeir  part  in  making  this 
Society  what  it  is — Lancashire  men,  all  of  them.  We  are 
honoured  at  this  meeting  by  the  presence  of  Mr.  Hargreaves, 
Mr.  Herman,  and  Mr.  Davis,  while  we  have  had  at  our 
recent  meetings  Mr.  Lusta.ce  Carey.  All  did  their  share 
contemporaneously  with  Sir  Henry  Roscoe  in  giving  this 
Society  its  start  in  life.  I  reeal,  as  if  it  were  yesterday, 
how  I  was  summoned  from  this  towu  by  Sir  Henry  Roscoe 
to  do  rny  little  part  in  helping  him  to  give  form  aud  shape 
to  the  Society.  The  Society  had  its  origin  in  South  Lanca- 
shire, having  immediate  and  direct  connection  with  the  great 
industries  of  that  district,  but  it  was  by  the  efforts  of  these 
gentlemen  that  it  was  placed  on  the  larger  and  more  catholic 
basis  on  which  it  now  stands.  The  day  of  small  beginnings 
was  even  smaller  than  Mr.  Jackson  is  aware  of.  It  is  to 
the  credit  of  these  gentlemen  that  it  was  developed  from  a 
mere  provincial  association  into  the  large  and  all-embracing 
society  which  you  row  behold — a  society  which  is  clearly 
destined  to  include  all  English-speaking  people.  The  day 
is  not  far  distant  when  we  sball  have  sections  of  this  Society 
in  Canada,  Australia,  aud,  in  fact,  in  every  country  where 
the  iuhabitants  speak  the  English  tongue.  Of  Ibe  value  of 
the  Society  we  have  the  most  cogent  evidence.  I  was 
personally  very  much  pleased  to  hear  it  publicly  stated 
to-day  by  a  gentleman  who  is  eminently*  fitted  to  form  and 
to  express  a  judicial  opinion,  that  of  all  organisations  which 
publish  a  technical  journal,  this  Society  with  its  journal  takes 
the  most  prominent  and  paramount  position.     The  Journal 
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of  the  Society  of  Chemical  Industry  is  as  much  respected 
and  as  much  looked  up  to  in  Germany  and  France  as  it  is 
in  this  country.  <  >u  behalf  of  the  Society  1  thank  yon,  Mr. 
Jaokson,  and  you,  gentlemen,  most  cordially  for  the  vex\ 
kind  manner  in  which  you  have  drunk  to-night  the  health 
and  prosperity  of  our  vigorous  Association.  Wo  are  still 
young;  Ave  have  all  the  vigour,  the  hopefulness,  and  the 
energy  of  youth,  and  we  all  wish  that  we  may  carry 
forward  to  the  future  the  same  vitality,  the  same  energy,  • 
and  the  same  power  of  usefulness  which  have  distinguished 
us  in  the  past.  To  you,  Mr.  Mayor,  I  would  tender,  on 
behalf  of  the  Association,  our  most  cordial  acknowledg- 
ments of  the  splendid  hospitality  you  have  extended  to  us. 
I  have  not  heard  that  on  any  occasion  has  a  visit  to  any 
of  our  towns  been  so  enjoy;\ble  and  resulted  in  such  pleasure 
as  that  to  Leeds.  We  have  fortunately  been  favoured  with 
admirable  weather.  If  it  has  not  been  sunny,  it  has  at  least 
not  been  too  hot  to  prevent  us  from  freely  moving  about 
from  place  to  place  to  see  all  those  works  which  have  been, 
in  the  most  liberal  and  open-handed  way,  opened  for  our 
inspection.  I  wish  to  convey  to  all  who  have  in  this 
manner  thrown  open  their  establishments  for  our  edification 
and  instruction  our  most  cordial  and  grateful  thanks. 

.Mr.  Howard  then  submitted  the  toast,  "Local  Indus- 
tries.'* This  is,  he  said,  a  very  wide  subject,  for  although 
the  golden  fleece  figures  prominently  in  the  city  arms  it  is 
by  no  means  to  that  alone  the  energies  of  the  great  pre- 
cursors of  the  industries  of  Leeds  have  been  confined.  It 
is  difficult  to  say  what  branch  of  industry  is  not  prominent 
here  and  practically  successful,  for  Leeds  has  ever  been  in 
the  van  of  industrial  progress.  In  passing  from  the  past 
to  the  present,  and  from  the  present  onwards,  we  may 
well  consider  what  is  the  future  prospect  of  these  great 
industries.  We  all  know,  only  too  well  most  of  us,  how 
tremendous  is  the  competition  that  has  to  be  met,  how 
increasingly  difficult  it  is  to  keep  up  with  the  times.  But 
surely,  if  there  be  any  great  centre  of  industry  to  which 
one  may  look  with  great  expectations  of  progress  and 
prosperity  it  is  this  great  city,  which  is  in  itself  a  monu- 
ment of  industry,  zeal,  and  skill  of  the  Yorkshiremen 
who  have  made  it.  I  think  we  may  go  further.  You,  Mr. 
Mayor,  reminded  us  yesterday  most  aptly,  that  chemistry 
extends  a  great  deal  further  than  that  which  is  narrowly 
called  chemistry.  Legally,  none  are  chemists  but  those 
who  are  pharmacists.  Taking  chemistry  in  its  wider  sense, 
however,  it  is  difficult  to  say  which  of  the  great  industries  of 
Leeds  does  not  in  actual  practice,  it  may  be  without  quite 
knowing  it,  make  use  of  the  great  principles  of  chemical 
science.  It  is  to  the  science  of  chemistry  that  I  look  for 
future  progress.  The  time  has  passed  for  rule  of  thumb, 
though  1  confess  I  have  the  profoundest  respect  for  the 
i-ummed-up  wisdom  of  our  ancestors.  It  would  be  unwise 
to  throw  it  aside  recklessly;  it  is  a  foundation  on  which  to 
build  future  progress.  And  may  I  again  recal  the  some- 
what quaint  supporters  of  the  city  arms — the  birds  of 
Minerva,  the  goddess  of  wisdom.  Nowhere  is  there  more 
opportunity  of  learning  tl  e  true  principles  of  scientific 
thought  than  at  the  Yorkshire  College  of  Science.  1  do 
not  know  anywhere  where  that  linking  together  of  pure 
Dtific  knowledge,  which  has  been  and  ever  must  be  the 
only  basis  for  industrial  science,  and  which  never  can  be 
(dated  from  successful  industry  and  the  applied  blanches 
of  leienee,  is  so  worthily  conceived  and  so  happily  carried 
out.     [regard  that  great  and  magnificent  institution  as  an 

omen  of   the    highest  kind    for  the  future  prosperity   of   the 
industries  of  Leeds.     Just  as   in   the   pact,  yoa   found   here 
the  traditional  methods  of  the  art  and   mystery  of   busim 
so  well  marked,  you  will  now  find   the   art    and    science  of 
basil  jually  well  carried  out,      I  cannot  more  happily 

couple  the  toast  than  with  the  name  Of  the  Mayor  of  Leeds, 
who  has  shown  himself  so  appreciative  of  the  work  of  this 
iety,  and  so  magnificently  hospitable  to  its  members. 

I  hi  then  honoured. 

The  Mwor:  Di  I, mi>-,  in  responding,  -aid       I   hardly 
know  what  I  am  I  mi  to  hold  the  field. 

I  watt  rather  ^orry  to  hear  the  Pri  v  he  belonged  to 

Lancashire;  I  thought  he  was  almost   good    enough   for 

York-hire.       Hut     from    wherever    In-    came    we    made   him 
what     he     !f.      I    am     not    going  tO    make    any    Comparisons 


between  the  industries  of  Leeds  and  other  places,  because 
it  would  be  to  their  disadvantage.  There  are  some  places 
that  are  noted  for  one  thing  and  they  live  and  sometimes 
thrive  by  it.  Leeds,  I  am  glad  to  say,  is  dependent  on  no 
one  industry.  I  daresay  it  would  take  Mr.  Jackson  and 
myself  all  our  time  to  tell  you  to-night  which  is  the  staple 
trade  of  Leeds.  We  not  only  make  cloth,  but  we  have  one 
linn  that  can  supply  10,000  suits  of  clothes  in  a  single  week. 
That  does  something  to  clothe  humanity,  whether  it  betters 
it  or  not.  The  variety  of  our  industries  to  my  mind  is 
but  an  evidence  of  the  versatility  of  the  genius  of  our  people. 
I  sometimes  say  that  London  is  what  we  have  made  it  and 
that  it  could  not  exist  without  us  ;  for  whenever  we  have  a 
man  who  seems  to  rise  above  the  common  herd  he  is  taken 
to  Loudon.  Even  when  we  had  made  Professor  Thorpe 
what  he  is  they  would  not  let  him  remain  ;  they  took  him 
to  London  that  he  might  raise  the  standard  of  intelligence 
of  the  people  there.  That  is  no  uncommon  practice  with 
Leeds  people.  In  the  leather  industry  I  believe  we  are  second 
to  none.  We  not  only  make  the  leather,  but  we  supply  all 
creation  with  shoes.  People  go  so  far  as  to  say  that  by 
means  of  recent  discoveries  the  hides  of  cattle  bought  in  our 
markets  on  Wednesdays  and  taken  to  Mr.  Jackson's,  on 
Friday  night  reappear  as  ladies'  shoes.  You  have  seen 
through  the  steam-plough  works.  We  have  supplied  creation 
with  the  means  of  husbandry.  You  have  seen  Greenwood 
and  Batleys,  where  we  can  destroy  creation  with  almost 
equal  ease.  I  have  no  fear  as  to  the  future  of  this  country, 
if  genius,  skill,  perseverance,  and  intelligence  are  allowed 
fair  play  in  the  development  of  our  industries.  We  have 
not  only  iron,  machinery,  flax,  cloth,  linen,  glass,  and 
porcelain  works,  but  we  have  an  industry  in  this  town 
unknown  almost  to  you.  I  daresay  not  manyr  know  that 
Leeds  is  a  wine-producing  centre  ;  but  you  might  have  had 
your  suspicions  raised  if  you  had  gone  round  and  seen  the 
fields  of  rhubarb  we  cultivate.  By  the  railway  over  which 
Mr.  Jackson  so  abhy  presides  it  is  no  uncommon  thing  to 
send  out  2">0  to  300  tons  of  rhubarb  in  a  single  month  to  be 
made  into  wine.  It  was  worth  coming  to  Leeds  to  get 
to  know  that.  But  to  my  mind  the  great  aim  and  object  of 
the  Society  is  not  to  lessen  the  means  of  production,  nor 
the  amount  of  employment  for  our  artizau  population,  but 
it  is  to  economise  and  recover  what  has  been  hitherto  waste 
material.  This  will  not  only  have  to  be  taught  in  our  colleges 
but  put  into  practice  in  our  workshops.  I  was  through  a  large 
chemical  works  a  short  time  ago  and  1  saw  a  great  pile  of 
refuse  from  the  making  of  alkali.  When  I  was  a  boy  I  saw 
that  heap  being  piled  up,  waggon  after  waggon,  as  a 
nuisance  because  it  occupied  nseful  ground.  What  did  1 
find  the  other  day  ?  After  it  had  lain  there  for  GO  years 
they  were  working  that  heap  over  again  and  converting  it 
into  sulphuric  acid.  This  is  one  of  the  provinces  of 
chemistry.  We  have  been  mahing  useful  what  has  been 
useless.  We  are  making  profitable  that  which  was  unprofit- 
able in  the  past,  and  Leeds,  from  its  great  variety  of 
industries  and  the  skill  and  intelligence  and  frugality  of  its 
people,  is  in  the  van  of  progress.  When  you,  gentlemen, 
have  taught  us  how  to  utilise  the  carbon  we  send  out  of  our 
chimneys,  the  produce  of  our  labour  will  be  less  costly  and 
the  atmosphere  more  pure.  I  am  satisfied  that  England 
has  not  yet  arrived  at  her  greatest  development,  and  if 
English  skill  is  left  "  free  "  from  fetters  of  an  artificial  kind, 
I  will  back  England  against  creation  in  her  manufactures. 
We  shall  be  able  to  hold  our  own  if*  we  are  wise,  but  I  fear 
that  our  recent  lines  have  not  always  indicated  wisdom.  I 
hope  in  the  future  these  things  will  be  put  on  one  side,  that 
the  workman  will  be  free  to  give  to  his  industry  the  highest 
skill  that  is  in  him,  and  that  the  employers  will  see  that 
such  skill  and  such  determination  meet  with  their  jusl 
ird.  Employers  and  employed  ought  to  work  together 
in  harmony.  Their  interests  arc  mutual.  Let  us  be  careful 
lesl  pounds,  shillings,  and  pence  take  the  place  of  patriotism. 
We  are  to  be  held  up,  not  by  the  genius  of  any  one  mind, 
but  by  the  combined  genius  of  the    English  people.     This 

has  been  the  cause  of  our  past  stability,  and  we  -hall  have 
to  rely  upon  it  in  the  future.  You  may  talk  aboul 
mnidcipalisation    and    nationalisation,   but    the   thing    which 

nationalisei  is  the  genius  of  your  sons  and  the  thrift  of 
mothers  and    daughters,  and    not    the   nirinfl  of  newfangled 
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gehetnei      The  loientist  belongs  to  ao  county  or  country. 

He  is  the  oomi propert]  ol  humanity.     We  all  admire 

his  genius,  and  ire  live  bt  the  i<  salts  of  his  labour. 

Mi.  Ttbhr,  in  submitting   tli.  t<>:>->t  of  "The  Guests," 

-aid  :-  I  ihink  we  slionM  all  be  glad  if  each  i)i'  our 
guests  were  able  to  reply  to  the  toast  1  am  proposing. 
I  bare  < >n ! \  to  mention  their  names  to  satisfy  von  on  thai 
point.  I  regrel  that  the  1-ord  Mayor  of  York  has  to  leave. 
He  was  down  to  reply  to  the  toast.  The  President 
told  yoil  that  we  had  with  us  Mr.  George  E.  Davis,  but 
during  the  evening  I  received  the  following  telegram  :  — 
••  Prevented  from  supporting  the  President  to-night.  Wish 
you  every  BUCCeSS  ;  the  Society  prosperity  ;  the  Journal  long 
hie.  Davis."  Our  first  honorary  general  secretary,  Mr. 
Davis,  whose  acquaintance  with  .journalism  enables  him  to 
form  a  correct  estimate  of  the  Journal,  has  always  main- 
tained that  it  would  be  the  backbone  of  the  Society.  It  is  a 
justifiable  pride  to  see  that  the  Journal  he  and  Mr.  Mond  so 
Strongly  advocated  has  succeeded.  We  have  with  us 
Mr,  Scattergood  of  the  Medical  Department  of  the  Yorkshire 
College,  also  the  Town  Clerk  of  Leeds  (Mr.  John  Harrison), 
and  Mr.  Wurtzburg,  who,  it  may  not  be  known  to  all, 
is  Chairman  of  the  Leeds  School  Board  ;  and  if  the  youth  of 
Leeds  have  their  education  supervised  with  anything  like 
the  skill  displayed  in  the  local  industry  with  which  he  is 
connected,  the  outlook  is  indeed  as  hopeful  as  the  Mayor  has 
predicted.  There  is  another  gentleman  whom  I  associate 
with  this  toast,  Mr.  Weeks,  who  is  connected  with  the 
United  States  Geological  Survey.  We  have  had  a  grace- 
ful reference  to  the  New  York  Section  of  the  Society, 
and  the  predictions  concerning  it  1  hope  will  be  justified. 
Last  year's  Journal  shows  how  active,  mentally  and  otherwise, 
our  New  York  Section  has  been,  but  the  postponement  of 
our  meeting  has  deprived  us  of  at  least  two  other  American 
visitors,  Prof.  Ira  Kemsen  and  Dr.  Hart,  of  Lafayette 
College,  Editor  of  the  Journal  of  the  Ameiican  Chemical 
Society.  It  was  also  likely  that  we  should  have  had  with 
them  Dr.  Otto  X.  Witt,  but  that  was  not  to  be.  I  am  quite 
sure  that  the  mention  of  these  names  does  not  lessen  your 
acceptance  of  the  toast.  I  may  take,  perhaps,  a  wider  view 
of  the  term  "guests  and  visitors,"  by  expressing  for  myrself 
and  all  not  of  this  district,  our  profound  gratitude  and  thank9 
for  the  way  in  which  you  have  treated  us.  We  have  indeed 
been  welcome  and  happy  guests  at  Leeds  and  Bradford,  and 
1  am  sure  we  shall  carry  all  through  the  Dext  year  and  far 
beyond  it  a  grateful  recollection  of  your  many  kindnesses. 
I  beg  to  propose  the  toast  of  "  Our  Guests,"  coupling  with 
it  the  name  of  Mr.  Weeks,  of  the  Geological  Survey  of  the 
United  States. 

Mr.  Weeks,  in  responding  to  the  toast,  said  : — I  do  not 
know  whether  to  call  myself  a  guest  or  not  to-night.  I 
feel  when  I  am  on  English  soil  that  I  am  at  my  old  home, 
although  my  ancestors  went  out  from  this  old  home  to 
found  a  new  one  across  the  sea.  We  speak  the  same 
language,  we  have  the  same  thoughts,  we  have  in  many 
respects  the  same  history,  we  have  the  same  hopes,  we  have 
the  same  aspirations,  and  I  think  that  in  the  future,  as 
humanity  marches  onward  and  seeks  higher  aims  and 
cherishes  loftier  aspirations,  the  Americans  and  the  English 
will  be  found  side  by  side  through  all  the  centuries.  I  have 
listened  with  a  great  deal  of  attention  to  what  has  been  said 
to-night.  This  is  my  first  experience,  though  I  have  been 
in  England  many  times,  of  an  English  public  dinner.  I 
confess  freely  that  I  hardly  expected  to  hear  such  speeches 
as  we  have  all  heard  to-night.  I  think  I  never  heard 
better  after-dinner  speeches  than  some  I  have  heard  here. 
I  had  the  impression  from  what  I  had  been  told  ou  the 
other  side  that  there  was  not  always  quite  so  much  wit  at 
an  English  public  dinner  as  there  turns  cut  to  be.  I  shall 
carry  back  an  altogether  different  story.  Moreover,  I  have 
heard  to-night  what  struck  me  as  being  words  of  the 
greatest  wisdom.  We  have  started  out  to  fight  with  nature. 
We  arc  trying  to  learn  her  secrets.  We  are  endeavouring 
to  perform  al!  over  this  world  what  in  America  we  call 
"  production."  \Ye  stand  beside  dull  inert  matter  and 
command  that  out  of  it  shall  come  living  form,  things  of 
beauty,  things  for  the  use  of  man  ;  and  there  was  never  a 
truer  word  said  than  bv  one  of  the  gentlemen  who  spoke 
this  evening,   that   we  take  things  and   make  out  of  them 


men.  We  have  been  troubled  in  our  country  to  describe 
what  raw  material  was  and  what  the  finished  was.  There 
is  but  one  thing  that  can  be  called  raw  material,  and 
that  is  what  God  has  given  u<.  There  is  but  one  finished 
product,  and  that  is  man.  I  see  before  me  some  of  the 
grandest  finished  products  the  world  has  ever  seen.  I 
am  reminded  to-night  of  a  picture  I  saw  in  one  of  our 
comic  papers  a  while  ago.  The  scene  represented  was 
a  garden,  on  a  seat  there  was  a  beautiful  lady,  suppose 
we  call  her  England.  Behind  her,  looking  over  in  a 
very  languishing  way,  was  a  gentleman.  Suppose  we  call 
him  1'ncle  Sam.  She  looked  up  to  him  and  said,  "  Who 
do  you  love  the  best  in  the  world  ?  "  and  he  replied,  "  My 
dear,  can  you  ask  me  that  question  ?  You  know  whom  I 
love  best !  "  Her  answer  was,  "  Yes  yes,  I  know  ;  but  who 
comes  next  to  him  ?  ''  If  you  will  allow  me  to  say  so,  that  is 
just  the  way  I  feel  to-night,  and  you  may  say,  "  Who 
comes  next  to  him  ?  "  and  I  will  say  look  on  the  seat.  Another 
thing  I  heard  to-night  which  impressed  me  greatly  was  the 
statement  that  the  thing  we  have  to  do  in  the  future,  not 
only  here,  Mr.  Mayor,  but  elsewhere,  if  any  nation  is  to 
take  its  proper  place  in  this  struggle  for  industrial  supre- 
macy, is  to  look  after  the  waste.  If  there  is  any  nation  in 
the  world  that  has  got  to  look  after  the  waste  it  is  my  own 
country.  If  I  were  to  express  the  difference  in  the  methods  of 
working  of  the  two  nations,  I  should  say  we  were  economical 
of  labour  and  wasteful  of  material,  whilst  other  nations 
are  wasteful  of  labour  but  economical  of  material.  That  is 
a  thing  we  have  to  do — to  be  economical  of  material.  A 
hundred  years  hence  the  captains  of  industry  will  be 
surprised  at  the  way  we  wasted  things.  I  have  been  in  the 
North  of  England  and  seen  that  wonderful  industry  in 
Durham,  the  making  of  coke.  There  they  arc  throwing 
into  the  air  every  year  millions  and  millions  of  pounds  of 
materials  which  you,  gentlemen  of  this  Society  of  Chemical 
Industry,  have  told  us  how  to  save.  Another  thing  we 
have  to  do  in  the  United  States  and  also  here,  is  in  some 
way  to  make  more  effective  the  supplies  of  coal  we  have 
underneath  our  feet.  We  are  using  these  with  the  greatest 
lavisliness,  as  though  the  supply  were  going  to  last  for 
ever.  Yet  we  know  what  the  result  of  this  must  be.  The 
end  is  not  far  off.  Your  Mayor  has  said  that  the  supremacy 
of  England  depends  on  your  manufacturing  supremacy,  but 
no  people  can  retain  their  supremacy  in  manufactures  unless 
they  have  fuel  in  abundance  ;  and  by  wasting  our  supplies 
of  fuel  you  here  and  we  in  our  country  are  throwing  away 
the  greatest  blessing,  in  a  material  sense,  with  which  the 
Creator  has  endowed  us.  Why  should  we  be  spendthrift 
when  we  know  better  ?  So,  gentlemen,  work  out  this 
question.  Do  the  thing  that  is  put  before  you.  There  has 
been  a  good  deal  said  about  "  rule  of  thumb  "  men.  To-  . 
day  the  people  who  used  to  call  them  "  rule  of  thumb  men  " 
speak  of  them  as  practical  men,  as  if  there  were  something 
higher  and  holier  in  the  theoretical  man  than  in  the  practical 
man.  What  we  want  is  more  practical  men,  who  know 
what  they  are  doing.  I  sometimes  define  engineering  to 
be  an  intelligent  choice  of  evils.  Tn  practical  life  you  have 
always  before  you  something  to  do.  Whatever  you  choose 
to  do,  you  will  wish  you  had  done  the  other  thing.  As 
engineers,  as  practical  men,  we  have  to  decide  what  is  the 
wisest  thing  to  do  in  view  of  all  the  circumstances.  The 
theoretical  man  can  possibly'  tell  you  all  the  things  you  can 
do,  but  he  cannot  tell  you  which  is  the  right  thing  to  do,  for 
he  is  not  a  practical  man.  We  want  in  business  a  man 
who  knows  what  he  wants  to  do  aDd  how  to  do  it.  And 
now  allow  me  to  thank  you  for  the  honour  you  have  con- 
ferred on  me  to-night.  I  cannot,  however,  believe  that  this 
honour  is  bestowed  on  me  as  an  individual,  because  you  do 
not  know  me.  I  have  the  honour  of  being  the  President 
of  the  American  Institute  of  Mining  Engineers  and  Metal- 
lurgists, and  I  feel  you  are  honouring  the  societies  I 
represent  On  their  behalf  I  return  to  you  sincere  thanks. 
If  ever  you  come  to  the  Ignited  States  and  attend  any  of  our 
meetings  we  shall  be  glad  in  some  way  to  reciprocate  the 
friendly  feelings  you  have  displayed  towards  us  to-night. 

Mr.  Stafford  next  proposed  the  toast  of  "  The  York- 
shire Section."  He  .-aid: — The  President  and  the  Mayor 
have  struck  on  the  good  old  British  principle  that  there  is 
no  country  like  ours,  and  "  if  you  want  to  see  a   county. 
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come  to  mine."      Were  I  a  nativo  of  Cumberland,  I  should 
have  claimed  Dr.  Dalton  as  belonging  to   that  county,  and 
had   I  been  Mayor  of   Leeds    I  should  have  claimed   Dr. 
Priestley  for   this    city.     We    are   meeting   the    Yorkshire 
Section  on    their  own  invitation  for  the  first  time.     This 
year  our  meeting  has  been  postponed  by  the  elections,  and 
it  must  be  a  comfort  to  the  President-elect  to  hear  that  the 
Chairman  of  the   London   Section  has   arranged    that    no 
general  election  shall  interfere  with   the  next  annual  meet- 
ing.     It  is  a  great   thing  to  be  behind  the  scenes,  as  Mr. 
Newlands    apparently    is.     I    hope    he    is    right    in    his 
prognostication.      We  have  seen   a  great  number   of  the 
industries  of  this  district.     We  have  been  glad  to  find  that 
those  in  Bradford  are  all  in  most  active  work.     In  fact,  as 
a  clever  friend  remarked  to-day,  there  was  only  one  part  of 
the  plant  not  going,  and   that  was  the  sunshine  recorder. 
That,  of  course,  was  in  Bradford.     In  Leeds  such  a  thing  is 
entirely  unknown.     Sunshine  is  invariably  to  be  found  here 
by    those    delicate    modern     instruments    which    modern 
scientists  produce.     I  confess  that  there  is  no  other  place  in 
the  world  where  there  are  so  many  manufactures  and  where 
they    are    carried    on    with    so    much    atmospheric   effect. 
But    I    have    admired,    as    I    have    admired   no    building 
of  the  same    sort — the  Town  Hall.     One  thing  I   admire 
more     than    all,    and    that    is    the    Yorkshire    Technical 
College.     I  represent  perhaps  the  oldest   technical  college 
in  the  kingdom,  possessing  the  greatest  number  of  students, 
and  which  provided  you  with  your  President.     At  present 
it  inhabits  a  number  of  different  houses,  but  we  hope  some 
day    to   emulate  the    Yorkshire    College,   which   has  been 
already  selected  as   the  model  of   our  future  building  when 
we  can  afford  to  have  it.      I   feel  that  this  young  section, 
supported  as  it  is  by  these  splendid  industries  all  around, 
and  with  the  Yorkshire  College  to  back  it,   must  be  very 
successful      In  speaking  of  the  section,   I  would  mention 
particularly  the  name  of  Sir  James   Kitson,  who  would,  I 
hear,  have  been  with   us   to-night  had  it  been  possible.     To 
him  this  section  was  indebted  for  its  first  start,   and  a  very 
excellent  one  it  was.     After  him  they  had  the  services  of 
Prof.    Smithells,   and    now   they  have    Mr.  Tetley.     I    am 
going  to  ask  you  to  allow  me  to  associate  his  name  and  that 
of  Mr.  Rawson  with  this  toast,  and  to  express  our  sense  of 
debt  to  the  hospitality  of  Mr.  Tttley. 

Mr.  C.  F.  Tkti.j.v,  in  responding,  said  : — It  gives  mo  much 
pleasure,  on  behalf  of  the  Yorkshire  Section,  to  respond  to 
this  toast,  and  to  thank  you  all  for  the  exceedingly  band- 
some  way  in  which  you  have  referred  to  my  name.  It 
has  been  a  great  pleasure  to  the  section  to  be  able  to  offer 
sufficient  inducement  to  you  gentlemen  to  come  here.  I 
hope,  with  the  Mayor,  that  the  opportunities  we  have 
afforded  have  been  accepted  by  those  who  have  been  among 
us  and  that  the  insight  they  have  obtained  into  our  methods 
may  be  of  Dse  to  them.  I  wouid  particularly  think  Mr. 
Stanford  for  the  magnificent  jihra>e  lie  applies  to  (he  un- 
happy smoke  producer.  The  phrase,  adulterated  argon, 
-hould  certainly  count  as  one  masking  a  mofll  delicate 
MlCMm.  We  are  glad  to  hear  there  is  a  goal  before  us 
towards  which  we  must  ;ill  strive.  We  hope  thai  the  more 
scientific  member!  of  this  section  will  arrive  at  some  degree 
of  perfection  before  very  long.  I  ought,  as  chairman  of 
this  teetioo,  to  point  out  that  you  owe  thanks  to  a  gentle- 
man who  has  taken  very  largely  on  bis  shoulders  the  work 
of  organising  our  meeting.  During  the  illness  of  Mr. 
Procter,  Mr.  Wright  baa  nobly  stood  in  the  gap,  and  any- 
thing that  has  been  well  done  has  been  due  to  him.  I  hope, 
therefore,  before  we  separate  there  will  be  an  opportunity  of 
offering  Mr.  Wright  our  thank-  for  the  way  in  which  be 
ne  the  work. 
Mr.  I'uv-,'.  (Bradford), who  also  responded,  said:  — 
Thi-  Yorkshire  Section  occupies  a  rather  unique  position 
among      the     section-      of      this     Society,    inasmuch     as      it 

i  Deludes  a  great  number  of  large  manufacturing  towns,  of 
which  Leeds  and  Bradford  are  the  principal.  .Most  of  the 
other  sections  are.  sections  of  one  large  town  only.     We 

decided  to  divide  the  excursion  into  two  group-,  and   I 
tore  to  think  that  ba    bee,,  a  satisfactory  arrangement. 

In  tin-  great  manufacturing  eent?)    are  bare  not  so  much 
of  a  purely   ebetnical    industry   to   -how  you,  but   in  the 

[/rent    man ufaet ur  ing    COHCeTOK    Win    SAW  yesterday    and     to 


day  there  are  a  great  number  of  chemicals  used.  There  is 
scarcely  an  operation  but  involves  some,  great  principle  of 
chemistry.  The  meetings  we  have  bad  in  Leeds  have  been 
very  successful.  We  have;  had  excellent  papers,  and  in  a 
great  measure  we  are  indebted  to  the  start"  of  the  York- 
shire College.  Then  on  many  of  the  papers  we  had 
interesting  discussions.  I  should,  however,  like  to  see  more 
of  our  members  taking  part  in  these  discussions,  because  I 
believe  that  in  these  debates  the  greatest  amount  of  good  is 
to  be  derived.  On  behalf  of  the  Bradford  side  of  the  York- 
shire Section,  I  beg  to  thank  you  for  the  way  in  which  you 
have  received  this  toast. 

Mr.  Nkwlands  was  next  called  upon.  lie  said  : — I 
have  been  very  much  struck  on  my  visit  to  the  works  to-day 
with  the  excellent  management  apparent  in  all  departments, 
and  also  with  the  good  feeling  which  seems  to  exist  between 
the  managers  and  their  men.  The  management  of  a  meeting 
is  somewhat  like  that  of  a  works.  There  must,  of  course, 
be  some  who  are  humble  workmen  and  others  managers. 
To-day  we  have  in  this  Section  two  men  who  have  specially 
distinguished  themselves  as  leaders.  I  do  not  wish  for  one 
moment  to  detract  from  the  merits  of  others  who  have  also 
done  their  best  to  render  this  meeting  a  great  success  ;  but 
I  think  you  will  agree  with  me  that  the  success  would  have 
been  nothing  like  so  complete  if  it  had  not  been  for  the 
work  of  one  or  two  men.  I  need  hardly  say  that  one  of 
these  is  Prof.  Smithells.  Another  gentleman  who  was 
certainly  the  right  man  in  the  right  place  is  our  friend  Mr. 
Wright.  I  know  from  communications  which  have  passed 
between  this  Section  and  London  during  the  troublesome 
times  we  have  had  recently,  that  Mr.  \Vright  and  Prof. 
Smithells  have  worked  in  the  most  admirable  way,  and  I  ask 
you  to  drink  their  health. 

Prof.  Smithells  :  This  is  quite  an  unexpected  honour 
and  I  must  not  detain  you  more  than  a  moment.  I  am,  it 
is  true,  a  Lancashire  man,  but  one  of  no  particular  distinc- 
tion. What  I  may  eventually  turn  out  to  be  under  the 
tuition  of  the  Mayor  it  is  not  for  me  to  say.  I  can  only 
entertain  hopes.  With  regard  to  the  meeting  of  the  Society 
in  Leeds,  it  has  been  an  honour  to  us  to  receive  you.  We 
have  done  our  best  to  make  your  visit  an  agreeable  one,  and 
it  is  gratifying  to  hear  your  warm  words  of  thanks.  I  have 
had  but  a  small  share  in  it.  When  the  work  came  upon 
us,  it  was  hoped  that  Mr.  Procter,  who  has  served  this 
section  so  admirably  in  many  ways,  would  be  able  to 
undertake  it,  but  unfortunately  he  has  not  been  able  to  do 
so,  owing  to  circumstances  we  all  regret.  I  was  pressed  to 
do  the  work  but  felt  unable  to  undertake  it,  and  so  I  told 
Mr.  Wright  I  thought  it  w^s  an  opportunity  for  him  to 
distinguish  himself.  I  think  he  has  availed  himself  of 
it  to  the  full.  The  closing  hour  in  Leeds  is  1 1  o'clock, 
and  I  believe  we  have  already  rendered  ourselves  liable 
to  a  prosecution.  If  any  particular  official  were  held 
responsible  it  would  be  the  treasurer ;  you  will  therefore 
excuse  me  from  saying  more. 

THIRD  DAY.— Friday,  August  2. 

Visit    \mi   Kmxksion  TO   Wiiakikhw.i:. 

About  1 30  members  and  friends  had  a  most  enjoyable 
excursion  to  Wharfedale.  The  day  opened  dull  and 
threatening,  but  in  the  afternoon  it  was  beautifully  bright 
and  warm.  The  party  arrived  by  special  train  about  10.30 
at  Skipton  Station,  and  were  met  there  by  char-a-bancs  and 
waggonettes,  and  conveyed  by  way  of  Bylstoiie,  Cracoc, 
and  Linton  to  liurnsall,  where  at  one  o'clock  luncheon  was 
partaken  of  in  a  marquee  on  the  village  green,  near  the 
May-pole.  After  spending  B  short  time  looking  round  this 
ancient  village,  the  journey  was  continued  to  Harden  Tower. 
Here  the  party  left  the  carriages,  and,  alter  inspecting  the 
tower,  walked  down  the  river-side,  through  the  fields,  to  the 
Strid,  and   thence  through  the  WOOda   to  the  wooden  bridge, 

where  tea   irai   nerved  in    Mrs,   Hibbert's   marquee.     The 
party  then  rejoined  the  carriages  and  drove  to  the  abbey, 

where   they    inspected    the    beauties    of    the   Old    abbey   and 

the    neighbourhood.      Eventually    the    visitors    drove    to 
Bolton  Abbe]   station,  where  al    seven  o'clock   a   special 

train  wa«  in  readiness  to  convey  them  back  to  Leeds. 
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\    rerj    interesting  description  of    the    route  thri 
Wharfedale  was  specially  contributed,  for  die  guidance  and 
pleaiun    of  the   visitors  and  memben  of  the  Society,  by 
Prof  Miall,  of  the  Korkshire  College,  abstracts  from  which 
are  hero  jlven :  — 

Sunn  i  ro  Skiptow. — Airedale,  between  Shipley  and 
sk,  tibtte  a  pretty  regular  succession  of  sandstones 

iles,  belonging  to  the  Millstone  Grit  formation, 
which  underlies  the  coal  measures.  The  coarse  sandstones 
often  form  vertical  cliffs  along  their  outcrop,  while  the 
shales  form  g<  ntle  grassy  slopes.  The  table  land  between 
the  vall'\N  is  covered  by  moors,  which  extend  with  little 
inter  ruption  into  Scotland. 

The  strata  in  this  part  of  Airedale  dip  down  the  valley 
towards  Leeds,  and  lower  and  lower  rocks  reach  the  surface 
as  we  approach  Skipton.  Here  the  mountain  limestone 
appears,  having  been  squeezed  up  in  a  much  contorted  mass, 
which  is  exposed  in  the  great  quarries  of  Skipton  Rock. 

Skipton. — Skipton,  until  within  the  memory  of  persons 
still  living,  was  a  clean  and  quiet  market  town,  the  centre 
of  a  large  grazing  district.  It  contained  hardly  more  than 
one  wide  street,  which  was  overlooked,  as  it  still  is,  by  the 
Castle  and  the  Church.  During  the  last  40  years,  factories, 
and  the  dwellings  of  factory  workers,  have  greatly  multiplied, 
and  the  appearance  of  the  town  has  undergone  a  great 
changi . 

The  older  parts  of  the  Castle  date  from  the  fourteenth 
century.  Additions  of  great  extent  were  made  in  the  time 
of  Henry  VHL  The  estate  was  for  more  than  300  years 
in  the  hands  of  the  Cliffords,  a  family  which  served  many 
kings  in  succession,  both  in  peace  and  war,  and  was  some- 
times enriched  by  grants  of  land,  at  other  times  impoverished 
by  forfeiture.  The  Cliffords  were  conspicuous  in  the  long 
wars  in  France  and  in  the  wars  of  the  Roses.  The  "  black- 
faced  Clifford,"  or  "  the  butcher,"  was  a  leader  on  the 
Lancastrian  side  at  Wakefield,  and  was  slain  just  before 
Tow  ton.  For  24  years  afterwards  the  heir  of  the  Cliffords, 
the  "  Shepherd  lord,"  lived  in  close  retirement,  but  he 
regained  his  estates  when  Henry  VII.  came  to  the  throne. 
He  built  Harden  Tower,  above  Bolton,  and  commonly  lived 
there.  Skipton  Castle  was  held  against  the  revolt  known 
as  the  Pilgrimage  of  Grace,  and  in  a  later  age  was  besieged 
for  three  years  by  the  Parliamentary  forces,  in  the  Civil 
War.  In  1648  it  stood  a  second  siege  for  the  king,  and 
when  taken  was  condemned  to  be  "  slighted  "  or  demolished. 
The  work  was  not  effectually  done,  and  the  owner,  Anne 
Clifford,  (  ountess  of  Dorset,  Pembroke,  and  Montgomery, 
ventured  to  rebuild  it  in  1656,  when  she  also  rebuilt  the 
tower  of  the  adjoining  church. 

Skipton  to  Bolton. — Between  Skipton  and  Rylstone 
the  country  is  occupied  by  sandstones  and  shales.  To  the 
left  is  the  moorland  hill  called  Flasby  Fell,  or  Sharpa ;  to 
the  right,  Fmbsay  Moor.  As  we  approach  Rylstone,  the 
square  tower  of  the  Nortons  appears  on  the  edge  of  the 
moor.  The  Nortons  figure  in  the  old  ballad  of  the  "  Rising 
of  the  North,"  as  well  as  in  Wordsworth's  "  White  Doe  of 
Rylstone.  Neither  the  ballad  nor  the  modern  poem  tell 
the  tale  truly.  After  the  rebellion  came  to  an  end,  old 
Richard  Norton  escaped  to  Flanders,  and  only  one  of  his 
eight  sons  suffered.  The  Nortons  and  Cliffords  were  long 
neighbours,  rivals,  and  enemies.  Under  Henry  VIII.  the 
Cliffords  were  courtiers,  changed  tbeir  faith  when  the  king 
changed  his,  and  married  into  the  royal  family.  The 
Nortons  were  often  in  opposition,  and  at  length  broke  into 
rebellion.  After  the  "  Rising  of  the  North,"  the  estates  of 
the  Norton-  were  forfeited  to  the  crown,  and  came  before 
long  into  the  hands  of  the  Cliffords. 

At  Cracoe,  a  range  of  conical  limestone  hills  appears. 
These  are  believed  by  Mr.  Tiddeman  to  be  reefs  of  the 
mountain  limestone  sea,  which  stand  up  out  of  contem- 
poraneous evenly-bedded  black  limestones.  "  It  is  highly 
probable,"  he  says,  "  that  the  black  limestones  are  successive 
floors  of  the  ocean  bed  of  carboniferous  times,  and  that  the 
white  limestones  (composing  the  conical  hills)  are  the 
islands  which  dotted  its  surface." 

The  road  curves  round  between  Threshfield  and  Embsay 
Moors  to  Linton,  where  is  a  hospital  for  aged  women. 
This  pare  of  the  limestone  district  of  Craven  abounds  in 
veins  of  lead,  which  have  long  been  worked. 


BurnsalL  on  the  Wharfe,  is  prettily  situated,  hut  not 
otherwise  notable. 

From  this  point  we  descend  the  Wharfe.  The  most 
interesting  features  of  the  route  are  liolton  Priory  and 
Bolton  Woods. 

IUiidkn  Towbb. — This  grange  was  built  by  the  shepherd 
lord,  Henry  ( 'lifTord,  and  was  restored  upwards  of  a  hundred 
and  fifty  years  later,  by  Anne  Clifford.  It  was  in  tolerable 
repair  at  the  end  of  the  last  century,  but  is  now  unroofed 
and  neglected.  The  building,  though  finely  situated  and  rich 
in  interesting  associations,  has  no  architectural  importance. 
Here  Bolton  Woods  begin,  extending  some  four  miles  along 
the  Wharfe  to  Holton  Rridge. 

BOLTON  PbiOUY. — The  priory  (for  Augustiniau  monks) 
was  transferred  from  Embsay,  near  Skipton,  in  1151.  The 
building  was  erected  at  various  times  between  1 151  and  the 
Dissolution  in  1540  ;  at  the  latter  date  the  tower  was  still 
incomplete.  It  is  probable  that  there  was  at  one  time  a 
central  tower.  The  conventual  buildings  were  situated  on  the 
S.  and  W.  of  the  church. 

The  origiual  west  front  is  partly  concealed  by  the  tower. 
It  exhibits  a  deeply  recessed  doorway,  surrounded  by  three 
lancet  lights,  and  enriched  with  a  series  of  arcades. 

The  north  side  of  the  nave  is  more  recent  than  the  south, 
and  is  extended  into  an  aisle.  At  the  east  end  of  this  aisle 
is  a  chantry  chapel  occupying  the  space  of  a  single  arch. 
Beneath  it  is  the  vault  of  the  Claphams  of  Beamsley. 

The  north  transept  is  nearly  perfect,  but  only  the  west 
wall  of  the  south  transept  remains.  The  choir  is  an  excellent 
example  of  the  decorated  style.  Two  tries  of  round-headed, 
intersecting  arches  occupy  the  inner  surface  of  both  walls. 

The  wooden  screen  and  the  painted  roof  are  the  work  of 
Prior  Moon,  who  erected  the  unfinished  western  tower,  as 
the  inscription  over  the  west  door  shows. 

Bolton  Hall,  a  residence  of  the  Duke  of  Devonshire, 
includes  the  gateway  of  the  Priory.  The  more  ancient  part 
was  erected  shortly  before  the  Dissolution,  but  considerable 
additions  have  been  made  in  modern  times. 

The  Smoking  Concert. 

In  the  large  room  of  the  Queen's  Hotel,  Leeds,  a  large 
number  of  members  of  the  Society  were  entertained  at  a 
smoking  concert  given  by  the  members  of  the  Priestley 
Club.  Dr.  J.  Lewkowitsch,  President  of  the  Club,  occupied 
the  Chair,  and  an  attractive  programme  of  recitations, 
humourous  speeches,  and  narratives,  with  some  excellent 
vocal  and  instrumental  music,  was  gone  through. 

At  its  close,  Mr.  Thomas  Tyrer,  President-elect,  thanked 
the  members  of  the  Priestley  Club  in  the  name  of  the 
members,  for  its  hospitality.  He  congratulated  the  Society 
upon  one  of  its  most  interesting  and  ably  organised  meetings, 
and  referred  particularly  to  the  excellence  of  the  Bradford 
arrangements  which  had  been  committed  to  a  sub-com- 
mittee. 


Pontoon  £>ertioiu 


The  Chemical  Society's  Rooms,  Burlington  House,  W. 

Chairman  :  B.  E.  R.  Newlands. 
Vice-Chairman  : 

Committee : 
\V.  G.  Blasdcn.  E.  O'Neil. 

B.  Blount. 
V.  P.  Cross. 
S.  Hall. 

E.  Grant  Hooper. 
T.  A.  Lawson. 
R.  Messel. 
H.  de  Mosenthal. 


S.  Rideal. 

E.  G.  Adair  Roberts. 
A.  Shearer. 

F.  Napier  Sutton. 
Win.  Thorp. 
Lewis  T.  Wright. 


Hon.  Local  Secretary  :  John  Heron, 
74,  North  Side,  Clapham  Common,  S.W. 
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gtberpool  Section* 


University  Collkgk,  Brownlow  Strket. 


Chairman :  G.  Schack-Sommer. 

Vice-Chairman:  Eustace  Caroy. 

Committee : 

E.  Scott. 


A.  Smetham, 
Frank  Tate. 
H.  Tate,  jun. 
A.  Watt. 


P.  Bateson. 
W.  D.  Herman. 
C.  L.  Higgins. 
P.  Hurter. 

C.  A.  Kohn. 

E.  K.  Muspratt. 

Hon.  Treasurer :  W  P.  Thompson. 
Son.  Local  Secretary : 
T.  Lewis  Bailey,  University  College,  Liverpool. 


i¥lanri)es;ter  &tttio\L 


ltoOMS    OF    THE    CHEMICAL   CLUB,   VICTORIA    HOTEL. 


Chairman :  G.  E.  Davis. 

Vice-Chairman :  P,  Hart. 

Committee : 


O.  H.  Bailey. 

R.  Forbes  Carpenter. 

R.  S.  Dale. 

C.  Dreyfus. 

H.  Grimshaw. 

J.  M.  Irving. 


It  J.  Langdon. 
I.  Levinstein. 
W.  H.  Perkin,  jun. 
Sir  H.  E.  Roscoe. 
E.  Schunck. 
W.  Thomson. 
Hon.  Local  Secretary  s 
J.  Carter  Bell, 
Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


$,etorasitle  Section* 


Chairman :  G.  T.  France. 
Vice-Chairman :  Alf.  Allhusen. 


P.  P.  Bedsson. 
T.  W.  Hogg. 
T.  W.  Lovibond. 
N.  H.  Martin. 
W.  Martyn. 
John  Morrison. 


Committee : 

John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Rennoldson. 
W.  A.  Rowell. 
T.W.Stuart. 
John  Watson. 


Hon.  Local  Secretary  and  Treasurer: 
Saville  Shaw,  Durban  of  Science,  Newoa»fcle-on-'J.'yne. 


ftotttngftam  Section* 


Univkrmity  College,  Nottingham. 


Chairman  1  I'.  J,  l:.  Cai ulla. 

Vice-  Oh  airman:  J .  M .  < ' .  Paton. 

Committee  : 


L  Arehbutt. 
V.  Clovem. 

J .  t.  Coleman, 
fl    Forth. 

W .   <  . .    J  r ,  I 

J.  K.  Kempson. 


T.  Kaaon. 

J.  O'Sulhvan. 
0.  Taylor. 
(..  J.Ward. 
K.  Lloyd  Wh.t 


Treasurer:  S.  J.  Penteooat, 
Hon.  Local  Si  rrilary  I 

/. T.  Wood,  ':■<.  M     tei    lioad   W(   I  Bridgeford,  Nottingham. 


Sovtefoivt  Section* 


Chairman :  C.  P.  Tetlcy. 
Vice-Chairman :  J.  J.  Ilumniel. 

Committee : 


H.  E.  Aykroy.l. 
J.  10.  Bedford. 
P.  W.  Branson. 
T.  Fairley. 
N.  Farra.nl. 
A.  Hess. 


W.  Leach. 
W.  Mc'D.  Mackoy. 
A.  G.  Perkiu. 
C.  Rawson. 

G Word. 

Thorp  Whitaker. 


Hon.  Local  Secretary  and  Treasurer  : 
H.  R.  Procter,  Yorkshire  College,  Leeds. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


£>rotttsi)  5>ectfom 


G.  Beilby. 

R.  Cox. 

J.  Gray. 

D.  Harris. 

G.  G.  Henderson 

W.  I.  Macadam. 

J.  S.  Macarthur. 

A.  Macdonald. 


Chairman :  John  Clark. 

Vice-Chairman:  J.  B.  Readman. 

Committee : 

R.  C.  Men/.ies. 


E.  Ostlere. 

T.  L.  Patterson. 
Sir  R.  Pullar. 
H.  Rose. 
P.  Rottenburg. 
E.  C.  C.  Stanford. 
D.  R.  Steuart. 


Hon.  Secretary  and  Treasurer : 
J.  Stanley  Muir,  Chemical  Laboratory,  The  University,  Glasgow. 


J^eto  §)orfe  £>wttom 

Chairman :  Alfred  H.  Mason. 
Vice-Chairman:  Arthur  McGeorge. 
Committee : 
T.  Lynton  Briggs.  1        E.  G.  Love. 

G.  T.  Bruckmnnn.  T.  Lungwitz. 

V.  (oblcntz.  John  McKesson. 

H.  Comer.  Thos.  J.  Parker. 

H.  Endemann.  J.  H.  Wainwright. 

S.  W.  Pairchild.  ]).  Wesson. 

Jas.  Hartford. 

Hon.  Treasurer  :  R.  C.  Woodcock. 

Hon.  Local  Secretary : 
Hugo  Schweitzer,  159,  r'nml  Street,  New  York,  U.S.A. 
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I  -GENERAL  PLANT,  APPARATUS.  AND 
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t'si  of  Chromates  for  the  more  Complete  Prevention  of 
Boiler  Incrustation.  A.  Nieske.  Wochenschr.  f. 
liiaucrei,  1895,  215-216. 

'I'm is  process  is  based  on  the  observation  that  under  the 
conditions  of  pressure  in  a  boiler,  calcium  carbonate  and 
sulphate  are  decomposed  \ty  a  soluble  chromate  with  the 
formation  of  calcium  chromate,  which  is  said  to  be  deposited 
in  the  shape  of  a  light,  non-adherent  sludge.  The  chromate 
(usually  sodium  bichromate)  is  dissolved  in  the  feed-water, 
or  put  into  the  boiler.  It  is  claimed  that  the  salt  exerts 
no  corrosive  action  whatever  on  the  boiler-plates,  that  the 
formation  of  scale  is  prevented,  the  plates  remain  quite  clean, 
even  after  protracted  working;  arid  that  the  sludge  is 
readily  expelled  by  hlowing-off. — II.  T.  1'. 


( 'arborundum :  History,  Physical  Properties,  and  Chemistry, 
J.  A.  Mathews,  School  of  Mines  Quart,  Columbia  College. 
U.S.A.  16,  [1],  73. 

See  under  XI.,  page  755. 


PATENTS. 

Improvements  in  and  relating  to  Drying  and  Kvaporating 
Apparatus.      C.   F.  J.   Moller,   Beriin,  and  P.  Pfeifer, 

lirunswick.     Eng.  Pat.  8545,  April  30,  1894. 

In  this  invention  the  latent  and  sensible  heat  of  steam 
escaping  from  material  being  dried,  is  made  available  for 
drying  by  means  of  condensation.  Various  forms  of  appa- 
ratus are  described.  In  one  form  the  material  to  be  dried 
is  placed  upon  trucks  and  moved  through  a  drying  chamber. 
At  one  end  of  the  latter  there  is  a  furnace,  the  hot  gases 
from  which  pass  through  an  arrangement  of  pipes,  and  this 
heats  the  drying  chamber  sufficiently  to  drive  off  the  water 
capable  of  being  expelled  from  the  material  under  treatment. 
At  the  hottest  part  of  the  drying  chamber  there  is  a  pipe 
through  which  the  vapour  driven  off  is  exhausted,  passing 
along  a  set  of  pipes,  situated  in  the  cooler  part  of  the 
chamber,  in  which  it  is  condensed,  and  yielding  up  its  latent 
and  sensible  heat,  thus  assisting  the  drying  process. 

—P.  B.  P. 

Improvements  in  Apparatus  for  Heating,  Evaporating,  or 
Condensing.  I).  1>.  Morison,  Hartlepool.  Eng.  Pat. 
11,220,  June  9,  1894. 

Tins  invention  relates  to  the  construction  of  evaporators 
which  can  be  used  for  heating  or  evaporating  liquids — boiler- 
feed  water,  for  instance  ;  or  for  condensing  steam  exhaust. 

The  apparatus  consists  of  nests  of  tubes  placed  in 
suitable  chambers.  The  steam  space  of  the  evaporating 
vessel  contains  a  set  of  tubes  which  constitute  an  additional 
cooling  surface  supplementary  to  that  of  the  tubes  in  the 
lower,  or  water,  space  of  the  vessel. —  R.  15.  P. 


Improvements    in    Furnaces  applicable  in   Metallurgical, 

( 'In  mil  a/,  anil  other  Purposes.    .1.  Wilkinson,  Pudsey, 
Vork.     ling.  Pat.  11,354,  June  12,  1894. 

in    furnace  described,  is  designed  for  heating  a  number  of 

ovens  or  iniiflles  with  as  much  economy  a-  possible.  The 
ovens  are  built  in  a  shell  over  the  furnace,  the  products  of 
combustion  from  which  are  caused,  by  means  of  appropriate 
baffle  arches,  to  pass  along  flues  formed  by  spaces  left 
between  the  ovens  themselves,  and  between  the  ovens  and 
the  nails  of  the  shell.  In  this  «  ay,  the  ovens  arc  equably 
heated  on  all  sides.  The  shell  maybe  lined  with  incom- 
bustible non-conducting  material,  such  as  slag-wool,  to 
hinder  radiation.— A.  G.  P. 


Improvements  in  Vacuum  Pumps.     B.  D.  Chaplin,  Nantick, 

Mass.,  [J.S.A.     Eng.  1'at.  11,377,  .June  12,  L894. 

Tins  invention  especially  refers  to  pumps  for  exhausting 
incandescent  lamp  bulbs.  It  is  usual  to  exhaust  such  bulbs 
in  two  stages. 

According  to  the  present  invention,  the  disadvantage*  of 
the  older  types  of  pumps  are  said  to  be  obviated.  The 
improved  vacuum  pump  has  two  pump  pistons  each  inde- 
pendently actuated  by  its  own  power  piston,  and  working 
one  within  the  other.  The  outer  piston  thus  serves  to 
cover  and  uncover  an  air-inlet  formed  in  the  side  of  the 
pump  cylinder,  the  action  of  the  pistons  being  such  that 
the)'  commence  their  suction-stroke  in  unison  and  thereupon 
the  inlet  is  immediately  uncovered  by  the  outer  piston. 
They  then  contact  with  one  another  upon  the  completion  of 
the  stroke  by  the  inner  piston,  and  then,  on  the  commence- 
ment of  the  return  stroke  of  the  inner  piston,  the  air-inlet 
is  immediately  covered  by  the  outer  piston,  thus  causing  the 
air  previously  drawn  into  the  cylinder  to  be  forced  into  the 
space  between  the  two  pistons.  The  air-inlet  is  thus 
opened  and  closed  quickly  at  the  proper  times,  so  that  none 
of  the  air  drawn  into  the  pump  cylinder  can  expand  back 
into  the  bulbs.— K.  P.  P. 


An  Improved  Steam  Van  for  Boiling  Sugar  or  other 
Liquids.  G.  Fletcher,  Litchurch,  Derby.  Eng.  Pat. 
11,525,  June  13,  1894. 

The  specification  describes  a  steam  pan  for  boiling  sugar 
and  syrups,  the  beating  drum  of  which  can  be  raised  from 
the  pan  for  cleaning  purposes,  and  again  lowered  therein, 
without  breaking  and  re-making  joints.  — P.  15.  P. 


Improvements    in     Filters.       A.    Turnbull,     Pishopbriggs, 
Lanark.     Eng.  Pat.  13,012,  July  14,  1894. 

The  filter  is  arranged  to  carry  a  continuous  web  or  roll 
of  filter-cloth,  having  means  for  replacing  the  clogged 
filter-cloth  by  a  fresh  portion  from  the  roll,  without 
removing  the  cover  of  the  casing. — R.  B.  P. 


Improvements  in  Multiple-Effect  and  other  Vessels  for 
Evaporating  Liquids.  G.  Eletcher,  Litchurch,  Dei  by. 
Eng.  Pat.  13,857,  July  18,  1894. 

The  improvements  mainly  consist  in  curving  the  bottoms 
of  the  chambers  or  vessels  inwards,  from  the  sides  towards 
the  centre,  either  concentrically  or  eccentrically  with  the 
said  vessels.  A  continuous  and  uniform  flow  of  liquid  is 
thus  said  to  be  induced.  The  liquid  is  also  distributed 
equally  to  the  uuder-side  of  the  heating  tubes,  and  so 
ensures  a  continuous  circulation  until  the  required  density- 
is  attained.  A  claim  is  also  made  for  the  combination 
with  vessels  of  a  similar  kind,  with  a  condensed  water-trap. 
This  water-trap  has  a  discharge  valve  of  the  equilibrium 
type,  and  it  is  controlled  by  a  suitable  float. — R.  B.  P. 


Improvements  in  Stoves  for  Vulcanising  and  Deodorising 
Waterproof  Garments.  I.  Frankenhurg,  Selford.  Eng. 
Pat.  14,375,  July  20,  1894. 

See  under  XIIL,  page  759. 
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An  Improved  Process  of  and  Apparatus  for  Evaporating 
or  Concentrating  Saccharine  and  other  Liquids.  A. 
Crerar,  London.    Bog.  Pat.  16,235,  August  2.'),  1894. 

See  under  XVI.,  page  762. 


Improvements  in  or  relating  to  Means  for  Protecting 
Metal  Surfaces,  or  Surfaces  containing  Metals,  against 
Corrosion  bi/  Water  or  other  Fluids.  J.  A.  I'askin  and  W. 
Aekroyd,  Halifax.     Eng.  Pat.  10,886,  September  5,  18<J1. 

The  surfaces  are  coated  with  gutta-percha,  either  melted  or 
in  solution. — F.  H.  L. 

Improvements  in  Apparatus  for  Extracting  Juice  from 
Canes,  Boots,  and  the  like.  A.  G.  Berry,  Glasgow. 
Eng.  Pat.  5897,  March  21,  1895. 

See  under  XVI.,  page  762. 


Improvements  in  or  relating  to  Boiling  Pans,  Heaters, 
Coolers,  and  the  like.  C.  Postranecky,  Lobtan  Dresden, 
Saxony.  Kng.  Pat.  7345,  April  10,  1895. 
This  specification  describes  a  method  of  constructing 
jacketed  heating  pans  and  such  like  apparatus.  The  rivets 
usually  employed  for  securing  the  jacket  to  the  pan 
are  dispensed  with,  and  as  an  improved  joint,  an  annular 
cup  is  fitted  to  the  boiler,  into  which  the  outer  edge  of  the 
jacket  is  inserted  and  molten  metal  poured  therein.  The 
edges  of  the  jacket  are  perforated,  corrugated,  or  otherwise 
formed  so  as  to  ensure  a  good  joint. — K.  B.  P. 


Improvements  in  Centrifugal  Machines  for  separating 
Fluids  of  Different  Densities.  J.  Laidlaw,  Glasgow. 
Eng.  Pat.  7390,  April  11,  1895. 
Thk  improvements  relate  chiefly  to  cream  separators  In 
place  of  a  single  drum,  two  or  more  are  grouped  symmet- 
rically round  a  central  driving  shaft.  Each  drum  is  rotated 
upon"  its  own  axis  by  suitable  gearing  from  the  central 
shaft,  and  fed  from  a  common  regulating  chamber,  discharges 
into  au  annular  channel  common  to  all  the  drums. — R.  B.  P. 


A  New  or  Improved  Process  for  Preparing,  by  the  Aid  of 
Caseous  Mixtures,  Liquefied  (ias  by  Compression. 
¥.  Kuhn,  Uetikon,  Zurich.  Eng.  Pat.  8374,  April  27, 
189.0. 

A'  COKDIIG  to  this  invention,  only  dry  gases  are  operati >d 
on,  and  corrosion  of  the  apparatus  is  consequently  avoided. 
The  cold   produced  by   the  expansion   of  dry  compressed 

1  one  mixtures,  is  used  to  effect  the  separation  of  the 
liiaiefiable  constituents. 

A  suitable  gaseous  mixture  is  taken,  e.g.,  that  produced 
from  heating  minerals,  containing  from  1  to  10  per  Cent,  of 
sulphur  dioxide,  or  products  of  combustion  containing 
carbon  dioxide,  and  suitably  compressed.  The  compressed 
mixture  i-  cooled,  if  nece-sarv  passed  through  a  purifier, 
and  then  conducted  into  the  compressing  apparatus,  in  the 
upper  part  of  which  there  are  several  coils,  through  which 
tin-  non-liquefied  elements  of  the  gaseous  mixture  escape, 
after  expansion  in  a  motor,  with  the  object  of  utilising  the 
pressure  of  the  compressed  gaseous  mixture  for  re-cooling 

the   gaseous  mixture.  —  It.  B.  I'. 


In  mam   cases    of  destructive   distillation  ethylene  is   one 

of  the  principal  products;  it  is  therefore  of  great  import- 
ance to  ascertain  the  precise  eauses  of  its  formation.  The 
present  experiments  were  instituted  to  ascertain  the  effect 
( 1 )  of  rate  of  flow,  (•> )  of  area  of  heated  surface,  and  (3)  of 
dilution,  upon  the  reaction. 

The  apparatus  and  analytical  methods  were  the  same  as 
those  previously  employed  (this  Journal,  1894,  505),  except 
that  the  platinum  tube  was  736  mm.  long,  with  a  diameter 
of  14  mm.  Temperatures  were,  as  before,  measured  by  the 
Le  Chatelier  thermo-couple. 

The  results  of  the  numerous  experiments  may  he  sum- 
marised as  follows  :  — 

1.  The  initial  decomposition  of  ethylene,  by  heat,  is  very 
rapid,  and  requires  but  a  short  flow  through  a  heated  con- 
taining vessel  ;  such  primary  decomposition, however,  being 
but  slowly  completed,  owing  to  secondary  reactions,  which 
tend  to  re-form  ethylene.  Thus,  with  a  gas  containing  97 
per  cent,  of  ethylene,  the  decomposition,  which  nearly  all 
occurred  in  the  first  inch  of  the  tube,  was  as  under : — 

Percentage  of  Ethylene  decomposed. 


II.-FUEL.  GAS.  AND  LIGHT. 

The   Action   0/  Heal   u]><hi  Ethylene.    II.     V.  \>-   Lewes. 

iv,<-.  Boy.  Soe.  57(  ::'.»)-  -404. 

I  Part  I.  of  this  communication  (Proc.  Roy.  Soc.  55,  90 ; 
this  .Journal,  1894,  505,  87:;;  die  author  showed  that  ethy- 
lene injected  to  heat,  was  converted  into  acetylene 
and    methane    (3C,H<      24  .11        2CH4);    this    acetyl 

1  1  al  once  polymerising  into  secondary  products  or 
decomposing,  to  carbon  and  hydrogen,  according  to  the 
temperature  at  which  the  reaction  was  being  conducted. 


Length  of  Tube  heated. 


1  Inch.     6  Inches. 


18  Inches. 


Rate  of  flow    5  c.c.  per  minute. 
i,  I"?    H  i)  ■ 

40     „ 


80-10  I  83-43 
70-83  i  7H-42 
50-58  63-17 


93'76 

"JO -31 
87-15 


2.  Dilution  has  but  little  effect  in  retarding  the  decom- 
position of  ethylene,  unless  it  be  very  large  (over  75  per 
ceut.). 

3.  Increase  in  rate  of  flow  diminishes  the  amount  of 
decomposition  when  the  heated  area  is  small,  but  rapidly 
diminishes  in  effect  as  the  length  of  flow  through  a  heated 
area  increases. 


4.  Radiant  heat, 
is  the  chief  cause 
this  is  so  is  proved 
diluted  ethylene  is 
contact  had  been  tl 
number  of  impact 
heated  surface,  wou 
the  decomposition 


and  not  contact  with  heated  surfaces, 
of  the  decomposition  of  ethylene.  That 
especially  by  the  experiments,  in  which 
passed  through  the  heated  tube ;  for,  if 
te  active  factor,  dilution,  by  reducing  the 
s  of  hydrocarbon  molecules  with  the 
Id  have  led  to  a  considerable  decrease  in 
effected.     (See  supra,  2.) — E.  B.  B. 


Dimensions  of  Gasworks  Apparatus.       Kcissner.     J.  fur 
Gasbeleuchtung,  1895,  17. 

V  vuions  rules  are  in  use  for  determining  the  dimensions  of 
the  apparatus  on  a  gasworks ;  these  are  sometimes  based 
upon  the  experience  at  a  particular  works  and  may  then 
only  be  applicable  to  special  conditions  ;  but  the  averages 
of  the  experience  from  a  number  of  works  are  of  more 
general  use.  Keissner,  the  manager  of  the  Berlin  Municipal 
(iasworks,  has  drawn  up  the  following  rules,  which,  after 
many  years'  experience,  have  been  adopted  in  the  various 
works  under  his  charge. 

For  estimating  the  necessary  dimensions  of  the  various 
apparatus  the  maximum  gas  production  of  a  December  day- 
is  taken,  and  from  this  the  so-called  normal  dimensions  are 
calculated. 

Retorts. — With  SUesian   coal,  15   per  cent,  of  retorts  in 
i  ve,  but  if  in  any  one  of  the  four   or   five  works   some 
benches    are    unavailable    for   one    whole    winter     in    con- 
sequence of  rebuilding,  &c,  then  a  reserve  of  10  per  cent. 
may,  as  an  exception,  be  regarded  as  sufficient. 

Condensers. — A  minimum  of  8*65  Bq.  ft.  of  cooling 
Surface  per  1,000  cub.  (t.  of  gas  per  2l  hours,  or,  for 
completely  furnished  worl  -*>\.  ft.  of  cooling  surface 
pel  1 ,000  "cub.  ft.  of  gas.  The  Berlin  form  of  condenser  is 
a  cylinder  4*26  ft.  diamctei  and  28"86  ft.  high,  with 
II     internal    cooling    tubes     I    ins.    in    dil iter  j   tin-  outer 

together  with  the  connecting  pipe  t"  tin-  adjoining 

cylinder,  having  nearly  the  same  air-COOliog  surface  as  the 
Water-COOling  surface  of  the  inner  pipes. 


; 
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(Scrubbers,  filled  with  board*.  \  minimum  of  5  cub,  ft. 
capacity  per  1,000  enb.  ft.  of  gas  per  24  hour?,  and  for 
c pletel.i  famished  work*,  6  cub.  ft 

Exhauster*.     One  ixhaustei  in  reserve  at  oaok  works. 

Purifier*  -Five  Irayi  with  oxide  of  iron  in  each, 
1-17  >|  ft.  of  area  per  1,000  cub.  ft.  of  gas  per  24  hours j 
where  there  ire  four  purifers,  all  are  included  in  the 
calculation  In  Cases  Of  necessity,  tor  one  -winter,  and 
with  tolerably  fresh  purifying  material,  1  sq.  ft.  area  per 
l,l cub.  ft.  of  gas  will  suffice, 

Catch'Purifier. — With  four  to  six  trays  of  sawdust,  one 
c  itch  purifier  to  each  four  oxide  purifiers  and  of  the  same 
dimensions. 

Station-MetefS. — A  maximum  of  80  revolutions  of  the 
drum  per  hour.  On  account  of  unavoidable  irregularities 
iu  the  production,  the  maximum  quantity  of  gas  passing  per 
hour  should  be  estimated  at  10  per  cent,  above  the  average 
hourly  production. 

Gasholders. — A  minimum  of  80  per  cent,  of  the  greatest 
daily  production.  Iu  Berlin  it  is  at  times  difficult,  with  this 
minimum,  to  keep  all  the  retorts  regularly  charged,  especially 
on  Mondays. 

Works  Connections. — Outlet  main  from  five  beds  of  nine 
retorts  in  each,  12 '5  ins.  diameter.     From  the  point  where   [ 
the  mains  from  the  retorts  unite  into  large  mains,  the  latter 
in  Berlin   are  37  4  ins.,  39   ins.,  and  39*37   ins.  diameter,   j 
giving  an  estimated  velocity  of  9-84  ft.  to  the  gas.     With 
smaller  mains   the   velocity  should  be  between   6"  56  and   j 
9-8  1  ft. 

Cross  Connections  between  two  mains  on  the  same  works 
may  have  a  velocity  for  the  gas  not  exceeding  12  ft.  For 
the  outlet  main  from  the  works  to  the  town  it  is  estimated 
that  in  Berlin  there  is  a  loss  of  pressure  in  the  large  mains 
of  one  inch  in  2,734  to  3,280  yards  length  of  main,  with  I 
the  greatest  hourly  output  on  a  maximum  December  day, 
and  this  maximum  output  is  about  one-eighth  of  that  of 
24  hours. 


Cause  of  Luminosity  in  the  Flames  of  Hydrocarbon  Gases. 
V.  B.  Lewes,  Proc.  Royal  Soc.  57,  450-468. 

Tn  previous  communications  (this  Journal,  1892,  231)  the 
author  has  shown  that  the  hydrocarbons  (ethylene,  buty- 
lene,  benzene,  methane,  and  ethane)  of  the  inner  non- 
luminous  zone  of  illuminating-gas  flame,  are  converted, 
by  the  baking  action  of  the  flame-walls,  into  acetylene  ;  so 
that,  at  the  moment  when  luminosity  commences,  over 
80  per  cent,  of  the  unsaturated  hydrocarbon  present  is 
acetylene.  Again,  (See  Proc.  Royal  Soc,  1893  and  1895; 
this  Journal,  page  737;  and  1894,  505  and  893)  he 
has  also  shown  that,  above  1,200°  C,  all  acetylene 
(whether  that  already  in  the  nou-ltiminous  zone,  or  that 
which,  at  this  temperature,  is  produced  from  methane)  is 
decomposed,  to  C  and  H.  It  is  clear,  therefore,  that  the 
luminous  bodies  cannot  be  the  "  dense  vapours  "  of 
Frankland,  the  author  having  shown  that  luminosity 
commences  at  1,340°  C.  and  continues  to  1,875°  C. 

Admitting  then  the  "  solid  particle  "  theory,  and  allowing 
as  has  hitherto  invariably  been  done,  that  the  incandescence 
of  the  carbon  particles  is  maintained  by  their  combustion 
and  by  that  of  the  surrounding  hydrogen  and  carbon 
monoxide,  it  would  appear,  that  with  flames  of  given  size, 
burning  from  like  jets,  the  luminosity  ought  to  vary  with — 

A.  The  temperature  of  the  flame,  and 

B.  The  number  of  carbon  particles  in  a  given  area, 

so  that  the  higher  temperature  of  the  flame,  the  whiter 
would  be  the  light ;  also  that  a  flame  with  many  solid 
particles,  but  with  low  temperature,  would  be  more  lurid 
than  one  with  the  same  number  or  fewer  particles,  but 
having  a  higher  temperature. 

The  observations  of  the  author,  which  form  the  subject 
of  the  present  communication,  disprove  the  above  ex- 
planation of  the  cause  of  the  incandescence.  He  shows, 
taking  more  accurate  readings  of  the  temperatures  of  flame,  by 
means  of  the  thinner-wired  platinum  and  platinum-rhodium 
thermo  couple,  which  he  now  describes,  that  acetylene, 
ethylene,  and  coal-gas  have  their  ratios  of  temperature  and 
illuminating  value  directly  opposed  to  each  other,  thus  : — 


Portion  of  Flan*  .         ,  Acetylene. 

Ethylene.      Coal-jriis. 

°C. 

»c. 

952 
1S40 

1866 

°C. 
1028 

Commencement  of  luminosity          itn 

.Near  top  of  luminous  zone  ...            ! •"/ 1 7 

1668 

>l\c, 

Illuminating  Value  Calculated  to  5  cub.  ft.  per  Hour. 

Acetylene  240-0,  ethylene  68-5,  coal-gas  10-8. 

From  these  and  other  considerations,  the  author  states 
that  there  is  no  apparent  relation  existing  between  the 
temperature  of  the  flame,  the  number  of  its  carbon 
particles,  and  its  luminosity. 

On  the  other  hand,  acetylene  ;s  a  highly  endothermic 
body,  and  at  the  moment  of  its  decomposition  there  must, 
therefore,  be  a  very  sudden  liberation  of  a  large  quan- 
tity of  heat ;  indeed,  Berthelot  has  calculated  that  the 
temperature  developed  by  the  detonation  of  acetylene,  at 
constant  volume,  is  no  less  than  6,220°  C.  If  this  heat  be 
suddenly  imparted  to  the  carbon  particles  resulting  from 
the  decomposition  of  acetylene,  at  the  moment  of  their 
liberation,  they  would  be  raised  to  incandescence. 

To  prove  this  point,  the  author  describes  several  experi- 
ments, the  most  striking  of  which  are  perhaps  those  in  which 
he  passes  acetylene  through  heated  tubes,  obtaining,  as  the 
temperature  rises,  a  sudden  jump  from  800°  to  1,000°  C.  in 
one  case,  and  in  another,  incandescence  of  the  liberated 
carbon. 

If,  however,  the  incandescence  be  thus  due  to  the  endo- 
thermicity  of  acetylene,  it  is,  at  first  sight,  not  easy  to 
account  for  the  non-luminosity  of  the  cyanogen  flame,  seeing 
that  the  endothermicity  cf  the  latter  is  greater  than  that  of 
the  former.  (Heat  of  formation  of  acetylene,  C:IL>  = 
—  47,770;  of  cyanogen,  CSNS  =  —  65,700.)  Cyanogen, 
however,  is  much  more  stable  at  high  temperatures  than  is 
acetylene,  and  is  not  decomposed  in  the  flame  before  it 
burns,  in  spite  of  this  flame  being  hotter  than  either  that  of 
acetylene  or  that  of  ethylene,  and  about  as  hot  as  is  that  of 
coal  gas.  When,  however,  a  hydrogen  flame  was  burnt 
from  the  open  end  of  a  9-mm.  platinum  tube,  and  a  2'5-mm. 
tube  was  passed  up  through  the  broad  tube  to  the  apex  of 
the  inner  zone,  and  cyanogen  was  admitted,  the  flame  at 
once  became  luminous  ;  and  upon  surrounding  the  hydrogen 
flame  with  an  oxygen  atmosphere,  that  luminosity  increased. 
The  luminosity  of  the  cyanogen  flame  depends,  therefore, 
on  the  temperature  ;  and  if  it  wer>2  burnt  in  a  flame  suffi- 
ciently hot  to  rapidlyr  decompose  it,  it  would  probably  give 
nearly  as  high  an  illuminating  value  as  does  that  of  acetylene. 

The  author  summarises  his  results  as  follows  :  "  (1.)  That 
the  luminosity  of  hydrocarbon  flames  is  principally  due 
to  the  localisation  of  the  heat  of  formation  of  acetylene  in 
the  carbou  and  hydrogen  produced  by  its  decomposition. 
(2.)  That  such  localisation  is  produced  by  the  rapidity  of 
its  decomposition,  which  varies  with  the  temperature  of  the 
flame  and  the  degree  of  dilution  of  the  acetylene.  (3.)  That 
the  average  temperature  of  the  flame  due  to  combustion 
would  not  be  sufficient  to  produce  the  incandescence  of  the 
carbon  particles  within  the  flame." 

The  author  states  that  it  is  now  possible  to  give  "  a  fairly 
complete  description  of  the  actions  which  endow  hydro- 
carbon flames  with  the  power  of  emitting  light."  When 
the  hydrocarbon  gas  leaves  the  jet  at  which  it  is  being 
burnt,  the  portions  in  contact  with  the  air  are  consumed, 
and  form  a  wall  of  flame  around  the  issuing  gas.  The 
radiant  heat  emitted  by  the  flame- walls  converts  the  hydro- 
carbons present  into  acetylene,  methane,  and  hydrogen. 
"  The  temperature  of  the  flame  quickly  rises  as  the  distance 
from  the  jet  increases,  and  a  portion  of  the  flame  is  soon 
reached  at  which  the  heat  is  sufficiently  intense  to  decompose 
the  acetylene  with  a  rapidity  almost  akin  to  detonation, 
and  the  heat  of  its  formation  localised  by  the  rapidity  of 
its  decomposition  raises  the  liberated  carbon  particles  to 
incandescence,  thus  giving  the  principal  part  of  the  lumi- 
nosity to  the  flame.  The  particles  heated  by  the  com- 
bustion of  the  flame  gases  still  continue  to  glow,  until 
finally  themselves  consumed,  this  external  heating  and 
final  combustion  adding  but  slightly  to  the  light  emitted." 
Any  unsaturated  hydrocarbon  which  has  escaped  conver- 
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sion  into  acetylene,  and  any  methane,  become  converted 
into  acetylene  in  the  hotter  regions  of  the  flame,  then  suffer 
decomposition  to  ('  and  II,  and  thus  increase  the  light- 
giving  area  of  the  flame. — E.  B.  B. 

Technical  Synthesis  of  Acetylene.     O.N.  Witt.    Chem. 
Ind.  18,  72—75. 

CmVBBSAI.  interest  has  been  excited  with  regard  to  the 
process  of  T.  L.  Wilson  for  the  preparation  on  a  manu- 
facturing scale  of  nearly  pure  actylene.  The  method  is  an 
extension  of  Wiihler's  observation  in  1862,  that  calcium 
carbide  CaC2  is  decomposed  by  water  into  calcium  hydroxide 
and  acetylene.  An  intimate  mixture  of  the  t<vo  substances, 
lime  and  anthracite,  is  subjected  to  the  action  of  the  electric 
arc  in  a  Cowle's  furnace.  At  the  high  temperature  the 
carbide  fuses,  sinks  to  the  bottom  of  the  furnace  and  can  be 
drawn  off  into  moulds.  It  is  generally  cast  into  rods  which 
have  a  blackish-grey  colour  and  are  crystalline.  They  are 
not  easily  affected  by  the  atmosphere,  but  are  very  rapidly 
decomposed  by  water  giving  off  acetylene  of  98  per  cent, 
purity.  For  laboratory  purposes  this  is  most  conveniently 
done  in  a  Kipp's  apparatus.  A  similar  method  is  employed 
on  a  manufacturing  scale,  a  suitable  cast  iron  vessel,  pro- 
vided with  manholes  for  charging  and  draw-off  cocks  for  the 
lime  sludge,  being  used.  The  gas  which  is  colourless  has  a 
specific  gravity  compared  with  air  of  0  •  9 1 ,  and  smells  of  garlic. 
It  can  be  condensed  at  0°  C.  and  21  •  5  atmospheres  to 
a  colourless  mobile  liquid,  which  like  liquid  carbonic  acid, 
when  allowed  to  expand  quickly,  solidifies  owing  to 
absorption  of  heat.  The  acetylene  snow  so  formed  is 
inflammable  and  burns  without  melting  or  leaving  any 
residue.  The  gas  is  easily  soluble  in  various  liquids  ;  water 
at  the  ordinary  temperature  and  pressure  dissolves  1  •  1  times 
its  volume,  alcohol  dissolves  large  quantities  of  the  gas  and 
petroleum  dissolves  2  ■  6  times  its  volume,  whilst  brine  only 
dissolves  0-05  volume.  Mixtures  of  air  and  acetylene  are 
explosive  when  in  the  proportion  of  1*35:1,  the  most 
explosive  mixture  being  one  expressed  by  the  ratio  of  1 2 : 1 
(this  Journal,  1894,  1182),  whilst  the  mixture  is  no 
longer  explosive  when  the  volume  of  the  air  is  more 
than  20  times  that  of  the  acetylene.  As  regards  other 
properties  of  the  dry  calcium  carbide  it  can  be  heated 
in  the  air  without  change,  but  burns  in  oxygen  to  calcium 
carbonate.  Chlorine  at  250'  C.  attacks  it,  yielding  carbon 
and  calcium  chloride,  whilst  sulphur  reacts  with  the 
formation  of  calcium  sulphide  and  carbon  bisulphide.  It 
also  forms  compounds  with  arsenic  and  antimony.  Up  to 
the  present,  the  principal  use  proposed  for  acetylene  has 
been  for  illuminating  purposes,  and  when  burnt  from  a  large 
aperture  it  gives  a  strongly  luminous  but  smoky  flame.  By 
the  use  of  suitable  burners,  however,  it  is  possible  to  obtain 
thin  flames  which  without  smoking  emit  a  light  of  very  high 
luminosity,  in  addition  to  which  the  flame  does  not  flicker, 
and  possesses  scarcely  any  non-luminous  zone. 

To  obtain  the  best  results  it  requires,  however,  to  be 
burnt  at  a  pressure  of  about  60  mm.  of  water.  Smoking 
can  also  be  prevented  by  mixing  the  gas  with  ?  its  volume 
of  air,  and  burning  it  from  an  ordinary  fish-tail  burner. 
With  regard  to  the  consumption  of  the  gas  compared  with 
ordinary  coal  gas  about  0*6  litre  of  acetylene  are  required 
per  candle-hour  as  against  1 1  •  5  litres  in  an  ordinary 
burner,  10  litre*  in  ;i rj  Argand,  ■'!  •  7  litres  in  a  new  Siemens 
lamp,  No.  00,  and  2*7  litres  per  candle-hour  in  a  WelBbach 
burner  for  ordinary  gas.  Tin-  heat  given  out  by  an 
acetylene  flame  is  also  considerably  less,  and  for  equal 
illuminating  effects  only  about  half  as  much  carbonic 
and  water  are  given  off  as  in  the  case  of  coal  gas.  The 
importance  of  acetylene  as  an  enricher  is  alluded  to  by  the 
author  who  i-  also  of  opinion  that  it  renders  possible  the 
construction  of  an  absolute  photometric  standard.  The 
stages  attending  the  dm  of  acetylene  as  an  illnmi- 
;ent  are  its  poi  ind  its  property  of 

forming  explosive  componndi  with  cupric  oxide.     Owing  to 

its  powerful    Smell,   however,  it    is    unlikely    that,   any    large 

ties  of  the  g:,-  could  escape  without  detection  and 
howi]  that  only  copper  and   llrei  acetylide 

vlnl-t    iron,    lea'l,    and    tin,  the    metals    most 

conrmonly  used  for  the  necessary  apparatus,  do  not  form 
explosive  componndi 


The  author  quotes  figures  given  by  Dr.  Frank  in  a 
lecture  in  Berlin  giving  t'11-'  relative  cost  of  illuminating  by 
coal-gas  and  acetylene,  from  which  it  would  appear  that 
in  Berlin,  roughly,  10  tons  of  coal,  giving  2,800  cub.  in.  of 
16  candle-power  gas,  cost  M.  135,  whilst  considerably  more 
than  this  amount  of  illuminating  effect  can  be  obtained  by 
decomposing  1  ton  of  calcium  carbide,  which,  allowing  for 
the  lime  produced,  would  cost  about  M.  08  (cf.  this  Journal, 
1895,  5G1).  The  technical  production  of  acetylene  is, 
however,  not  only  of  importance  in  the  gas  industry,  but  a 
much  larger  field  is  open  in  other  branches  of  chemistry, 
reference  being  made  to  Bert  helot's  benzene  synthesis  and 
also  to  syntheses  in  the  fatty  series  by  reducing  acetylene 
to  ethylene,  from  which,  by  the  addition  of  water,  there 
results  ethyl  alcohol.  Figures  are  also  given  comparing 
the  cost  of  producing  alcohol  synthetically  as  against  the 
potato  starch  method.  A  good  potato  harvest  produces 
16,000  kilos,  of  potatoes  per  hectare,  containing  18  per 
cent,  of  starch,  or  2,880  kilos.  One  kilo,  of  starch  gives, 
theoretically,  0*5679  kilos,  of  alcohol,  but  the  best 
distilleries  only  obtain  an  85  per  cent,  yield,  which  is 
equal  to  1391-6  kilos,  of  spirit.  Assuming  theoretical 
yields,  1  ton  (1,000  kilos.)  of  calcium  carbide  converted  into 
ethylene,  ethyl  sulphuric  acid  and  alcohol  would  give 
718"  1  kilos,  of  absolute  alcohol,  or  more  than  8  tons  of 
very  good  potatoes.  With  a  bad  harvest  only  producing 
three-fourths  of  the  above  amount  of  potatoes  containing 
12  per  cent,  of  starch,  the  yield  of  alcohol  would  be  only 
695 '8  kilos.,  or  less  than  the  theoretical  amount  from 
I  ton  of  calcium  carbide.  The  possibility  of  other  syntheses 
such  as  those  of  oxalic  and  acetic  acid  and  aromatic 
compounds  is  also  mentioned,  as  well  as  the  preparation  of 
hydrocyanic  acid  according  to  the  equation — 

C.H,  +  X.  =  2HCN. 

It  is  also  possible  that  calcium  carbide  itself,  without 
previous  conversion  into  acetylene,  may  be  employed  in 
various  chemical  reactions,  of  which  the  author  suggests 
the  carburation  of  cast  iron  and  other  metallurgical 
operations.  (See  also  this  Journal,  1895,  135,  353,  and 
470.)— T.  A.  L. 


PATENTS. 


B. 


Improvements  in  the  Manufacture  of  Patent  Fuel.     J. 
Taylor,  Hath.     Eng.  Pat.  13,299,  July  10,  1894. 

The  claim  is  for  the  shape  and  construction  of  the  blocks, 
which  are  made  of  the  usual  materials.  The  improvements 
comprise  perforating  the  blocks,  making  indentations  on 
their  surfaces,  and  bevelling  or  rounding  their  corners  or 
edges.— A.  G.  B. 

Improvements  in  Methods  of  and  Apparatus  jor  Heating 
Crucibles  by  Means  of  Electricity.  A.  C.  (lirard  and 
E.  A.  Q.  Street,  Paris,  France.  Fng.  l'at.  15, G32,  August 
16,  1894. 

Tm  heating  is  effected  by  a  voltaic  arc,  which  is  made  to 
rotate  round  the  axis  of  the  crucible  by  the  action  of 
magnetic  fields.  The  crucible,  which  is  preferably  made  of 
carbon,  is  suspended  in  the  centre  of  the  furnace  by  its 
upper  flange,  which  rests  upon  a  shoulder  provided  in  a 
carbon  block,  contained  in  the  hollow  of  a  block  of 
refractory  material,  such  as  magnesia  or  silica.  The 
crucible  is  shut  in  above  and  below  by  two  blocks  of 
similar  material,  and  two  inner  pieces  of  carbon  complete 
the  whole  interior  of  the  furnace.  The  whole  is  surrounded 
by  a  cylinder  of  iron  (dosed  at  its  ends  by  covers  of  bronze, 
which  are  insulated  from  the  iron  tube  while  making  a  joint 
'herewith.  The  blocks  at  the  lower  part  of  the  furnace  are 
pierced  to  permit  of  the  passage  of  a  carbon  electrode,  shaped 
is  to  surround  the  lower  part  of  the  crucible,  without 
however  touching  it.  This  electrode  is  pierced  with  a  small 
hole  along   its   :i\is,  to    provide   iui;ins  for   striking  the    BIO, 

either  by  a  fine  eaxboa  rod  or  by  a  pneumatic  device 
There  is  electrical  connect  ion  between  the  upper  and  lower 
plates  closing  the  iron  tube,  and  the  crucible  and  electrode 
and  these  plotst  arc  also  in  connection  with 
Mm- pole-  of  a  suitable  source  of  electricity,  outside  the 
iron  envelope  arc  wound  two  solenoids,  which  when  travel  g<  d 


.in 
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by  an  electric  carrent,  cause  opposite  poles  to  be  formed 

;it  it.-,  two  rinN.  thus  producing  a  rotation  of  the  arc 
around  the  axis  of  tin-  crucible.  When  the  material  in  the 
crucible  is  at  the  melting  point,  it  is  discharged  by  causing 

tin'  whole  apparatus  t<>  turn  about  a  horizontal  axis  perpen- 
dicular to  a  tap  bole  ami  suitable  channel  provided  in  the 
i  ruoible  and  side  of  the  furnace.  The  axis  of  oscillation  is 
in  two  parts,  which  are  insulated  from  one  another  and  the 
material  ot  the  furnace,  hut  arc  in  connection  with  the 
opposite  electrode,  so  that  the  crucible  can  be  emptied 
without  extinguishing  the  arc.  When  the  arc  is  required 
to  turn  on  the  upper  surface  of  the  crucible,  the  envelope 
is  preferably  made  of  some  non-magnetic  material.  The 
magnetic  field  is  excited  by  an  iron  ring  concentric  with  the 
furnace,  and  round  the  ring  are  wound  four  coils,  two  coils 
which  are  at  opposite  ends  of  a  diameter  forming  one 
circuit,  and  the  other  two  coils  forming  the  second  circuit. 
The  circuits  ate  so  joined  that  consequent  poles  arc  formed 
in  the  iron  rings,  and  the  alternating  currents  passing 
through  these  two  circuits  differ  in  phase  by  a  quarter 
period.— 6.  B.  E. 

Improvements  in  the  Manufacture  of  Artificial  Fuel. 
W.  II.  Biggs,  Cardiff,  Glamorgan,  and  It.  R.  Greenhow, 
Llanishen,  Glamorgan.  Eng.  Pat.  22,036,  November  14, 
1894. 

Anthracite  briquettes  have  heretofore  failed  as  fuel 
because  the  material  has  never  been  used  in  a  sufficiently 
finely-divided  state.  According  to  this  invention,  anthra- 
cite small  coal  ("  duff")  is  passed  through  a  disintegrator 
which  will  deliver  it  in  such  a  condition  that  it  will  all 
pass  through  a  sieve  of  at  least  20  wires  per  linear  inch,  a 
finer  condition  being  preferable.  It  is  then  mixed  with 
(say)  I!  per  cent,  of  equally  finely-powdered  pitch,  and  the 
mixture  is  passed  on  to  a  pug-mill,  wherein  (say)  6  per 
cent,  of  coal-tar  or  other  liquid  hydrocarbon  is  incorporated 
with  the  mass.  The  mixture  prepared  in  this  way,  is  heated 
by  superheated  eteam  and  compressed  into  briquette  moulds 
at  ii  pressure  of  about  2  tons  per  square  inch.  If  it  be 
desired  to  render  the  briquettes  smokeless,  they  may  be 
gradually  heated  to  about  800°  or  900°  C.  It  is  claimed  for 
these  briquettes  that  each  cakes  separately  in  the  furnace, 
that  they  are  not  deteriorated  by  rain,  and  that  they  are 
hard  enough  to  bear  tipping  from  a  waggon  or  from  sacks. 

-A.G.  13. 

Improvements  in  Coke  Ovens,  and  in  the  Method  of 
Removing  and  Utilizing  the  Products  of  Combustion 
from  such  Coke  Ovens.  H.  A.  Allport,  Barnsley,  York, 
and  A.  Crossley,  Pontypool,  Monmouth.  Eng.  Pat. 
22,452,  November  20,  1894. 

Thk  claim  is  for  the  combination  of  the  process  of  with- 
drawing the  products  of  combustion  through  openings  in 
the  bottom  of  the  oven  by  means  of  exhausting  apparatus, 
with  the  process  of  expelling  them  by  means  of  air  forced 
into  the  oven  above  the  coal. — A.  G.  B. 


Improvements  in  Incandescent  Lamps  for  Liquid  Fuel. 
L.  Friedlander  and  T.  Midler,  Berlin,  Germany.  Eng. 
Pat.  7673,  April  16, 1895. 

The  construction  of  the  actual  burner  of  this  improved  lamp, 
is  j-imilar  in  principle  to  that  of  those  already  in  use, 
but  differs  from  these  in  some  details,  for  which 
claim  is  made.  The  chief  novelty  consists  in  the  arrange- 
ment for  vapourising  the  oil  before  it  issues  from  the 
injector  orifice.  The  valve  regulating  the  flow  of  vapour, 
is  situated  in  a  chamber  immediately  below  this  orifice,  and 
the  oil  supply-pipe  is  provided  with  a  side  tube  at  a  point 
just  below  its  opening  into  the  said  chamber.  This  branch 
tube  terminates  in  a  narrow  jet,  which  is  curved  over  so 
that  the  flame  of  the  oil  which  flows  from  it,  may  play  upon 
the  junction  of  the  main  tube  with  the  branch  tube  and 
upon  the  chamber.  In  this  way  both  tube  and  chamber 
are  kept  sufficiently  hot  to  vaporise  the  oil.  The  auxiliary 
jet  is  furnished  with  a  regulating  valve. — A.  G.  B. 


Improvements  in  Furnaces  for  Coal  Dust  and  Small  Fuels. 
F.  Pelzer,   Dortmund,  Germany.     Eng.  Pat.  8447,  April 

29,  is'.t.V 

Tin;  figure  shows  a  section  of  the  grate-bars  of  the  furnace. 
Each  bar  consists  of  two  rails  inclined  towards  each  other, 
but  separated  by  a  central  slot,  and  connected  at  suitable 


intervals  by  cross  ridges  or  supports.  The  slots  are  over- 
lapped by  curved  rails  secured  to  the  ridges.  Below  the 
bars,  and  immediately  opposite  the  openings,  are  perforated 
pipes  for  supplying  jets  of  water,  which,  by  impinging  on 
the  hot  bars,  cool  these  and  at  the  same  time  furnish  steam 
to  aid  the  combustion  of  the  fuel.  Secondary  air  must  be 
admitted  above  the  fuel,  to  burn  carbon  monoxide  and 
hydrogen. — A.  G.  B. 

Improvements  in  Burners  for  Heavy  Hydrocarbons. 
W.  P.  Thompson,  Liverpool,  Lancaster.  Erom  A.  and 
O.  Huff,  Berlin,  Germany.     Eng.  Pat.  9231,  May  9,  1895. 

In  this  burner  the  heavy  hj-drocarbon  flows  through  an 
annular  pipe  situated  immediately  above  the  luminous 
portion  of  the  illuminating  flames,  so  that  it  becomes  very 
hot ;  the  vapourised  oil  then  passes  into  a  second  annular 
pipe  concentric  with  the  first  and  situated  over  the  non- 
luminous  portion  of  the  flames.  From  this  second  pipe 
there  springs  a  tube  which  pa'sses  over  the  end  of  a  vertical 
cylinder,  rising  from  the  burner  head  and  passing  through 
the  common  centre  of  the  two  pipes  first  referred  to.  A 
hole  in  this  tube,  situated  immediately  over  the  end  of  the 
cylinder,  permits  the  vapourised  oil,  which  has  a  consider- 
able pressure  owing  to  the  confined  space  in  which  it  is 
generated,  to  issue  into  the  cylinder;  in  doing  so  it  draws 
in  air,  so  that  the  cylinder  becomes  a  mixing  chamber  and, 
at  the  same  time,  a  superheater.  A  shade,  provided  with 
holes  at  the  top  for  admission  of  air,  covers  the  mixing 
chamber  and  protects  it  from  being  chilled  by  a  draught. 

—A.  G.  B. 

Improvements  in  or  relating  to  Furnaces.  T.  and  G. 
Wilton,  Beckton,  Essex.     Eng.  Pat.  9309,  May  10,  1895. 

This  invention  relates  to  furnaces  wherein  no  grate  bars 
are  used,  but  the  fuel  is  placed  in  a  mass  upon  or  around 
a  perforated  blast  pipe  or  pipes  disposed  centrally  at  the 
base  of  the  furnace.  With  the  blast  pipe  or  pipes  is  also 
an  arrangement  of  side  injection  pipes  having  steam  and  air 
nozzles  at  the  furnace  front,  in  combination  with  the  blast 
pipe  or  pipes.  There  is  also  claimed  in  such  a  furnace,  the 
use  in  combination  with  the  blast  pipe,  pipes,  or  chambers, 
of  a  screw-conveyor  and  casing  therefor,  this  central  con- 
veyor acting  in  combination  with  the  blast  pipes,  &c, 
and  having  for  its  object  the  facilitating  of  the  removal 
of  clinker.  The  conveyor  consists  of  a  bar  carrying 
arms  and  set  in  suitable  bearings  ;  it  rotates  in  a  circular 
casing  which  is  open  at  the  top  so  that  the  clinker 
may  fall  into  it  and  be  carried  to  the  front  of  the  furnace, 
whence  it  is  ejected.  The  conveyor  case  may  be  cast  in  the 
same  sections  as  those  which  constitute  the  blast  pipes,  in 
which  event,  orifices  should  be  provided  between  the  pipes 
and  the  conveyor  case,  to  permit  of  the  latter  being  kept 
cool  by  the  blast.— A.  G.  B. 


An  Improved  Process  of  and  Apparatus  for  the  Utilisation 
of  the  Smoke  and  Products  of  Combustion  from  Furnaces. 
E.  Edwards,  London.  Erom  M.  Richter,  Midlenau, 
Easpenau,  Bohemia.     Eng.  Pat.  9620,  May  15,  1895. 

The  smoke  is  conducted  through  a  smoke  consumer 
inserted  in  the  exit  flue,  completely  occupying  its  cross 
section.  This  consumer  consists  of  a  system  of  tubes  con- 
ducting the  feed-water  for  the  boiler  aud  the  air  for  the 
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combustion  of  the  fuel  in   the  grate;  it  is  heated    with 
smokeless   Fuel  like  coke,   or  with   a  mixture  of  this  and 

smoking  fuel,  or  smokeless  fuel  mingled  with  heat-retaining 
materials.     The  tubes  are  best  arranged  concentrically,  the 

inner  one  conveying  the  water  and  the  outer  one  the  air. 

— A.G.  B. 


IIL-DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

Ozokerite.     E.   B.   Gosling.     School   of    Mines   Quarterly 

(Columbia  College,  U.S.A.),  16,  [1],  41—68. 
Ozokerite,  the  principal  solid  hydrocarbon  mineral,  was 
discovered  in   1833  by  Dr.  Mayer,  at  Slanic,  in   Koumania, 
and  was    examined   in   the   same   year  by   Glocker,   who 
named  it  ozokerite,  from  o£u>  and  Kr\pos. 

The  chemical  composition  of  ozokerite  varies,  as  is  shown 
in  the  following  table  :  — 


Locality. 

Carbon. 

Hydrogen. 

Authority. 

Slanic 

84-43 
84-62 
84-94 
85-78 
86-80 
85-4-1 
85-75 

14-39 
14-29 
14-87 
14-29 
14*00 
14-4.3 
15-15 

Schroetter. 

Borvslaw,  A 

B 

„     B 

Walter. 

Hofstadter. 

». 
Johnston. 
Smith. 

Similarly,  all  the  physical  characteristics  also  vary  :  thus, 
the  melting-point  varies  from  56" — 100°,  the  boiling  point 
from  210°  to  300°  and  over,  and  the  specific  gravity  from 
0*85  to  0-97. 

These  variations  no  doubt  largely  depend  upon  the 
amount  of  liquid  hydrocarbon  (petroleum)  admixed  with 
the  ozokerite,  but  the  chemistry  of  this  substance  is  still 
very  obscure.  Probably  both  defines  and  paraffins  are 
present  in  it,  but  even  this  is  uncertain. 

Geologically,  ozokerite  is  always  accompanied  by 
petroleum,  and,  like  it,  occurs  principally  in  tertiary  and 
cretaceous  strata  ;  where  both  occur,  the  petroleum  is  found 
at  the  lower  level. 

By  fractionation,  the  same  substances  are  obtained  from 
either  body,  though  in  different  proportions,  thus  :  — 


Component  Bodies. 


American 

Petroleum. 


Ozokerite. 


Naphtha  and  benzene. 

Lubricating  oils 

Paraffin-like  body 

Residue  and  lot 


17—28 
16—20 

30-31) 
10-20 


100 


to  the  origin  of  the  heavy  hydrocarbons,  which 
-titutc  the  bulk  of  ozokerite,  the  author  leans  towards 
the  view  that  they  were  formed  from  petroleum  hydro- 
carbons by  oxidation,  with  elimination  of  water. 

The  elimination  of  the  water  is  in  nature  assisted  by  the 
-alt  clays  and  similar  deposits  found  near  ozokerite 
deposit-:;  in  the  American  petroleum  fields,  where  no  such 
material  is  present,  vaseline-like  substance*  take  the  place 
of  ozokerite-. 

My   far  the   largest   known   deposit    of  ozokerite    is  that 


Here  the  mineral  is  found,  at, 
irregular  series  of"  true  veins, 
millimetres  to  many  metres. 
miocene    sand   stones.       The 


Q  depth  of    10 — 80  in.,  in    .in 

"  varying  in  width  from  a  few 

The    containing    rocks  are 

mineral     is     won    by   aid    of 


timbered  shafts  (12,000—13,000  in  1887)  and  galleries. 
The  ozokerite  obtained  from  the  lowest  levels  is  softer  than 
that  obtained  nearer  the  surface,  owing  to  its  containing  a 
large  percentage  of  liquid  and  gaseous  hydrocarbons.  The 
yield  of  wax  is  about  4 — 8  per  cent,  of  the  mineral  mined. 

Besides  the  Carpathian  deposits  of  Austria  and  of 
Koumania,  ozokerite  is  yielded  along  the  north  side  of  the 
Caucasian  Mountains  and  on  the  islands  and  along  the 
shores  of  the  Caspian  Sea.  It  occurs  also  in  the  trans- 
caspian  region  of  Russia,  in  Central  Asia  (shores  of  Lake 
Bal-Kash),  Italy,  England  (Urpeth),  Scotland,  New  Zea- 
land, Egypt,  Algeria,  anil  the  United  States.  The  most 
important  deposits  in  the  latter  country  are  in  paraffin-oil 
shales,  on  the  eastern  flank  of  the  Wahsatch  Mountains  of 
Utah.  These  shales,  which  are  probably  of  miocene  age, 
extend  into  Colorado,  Arizona,  and  Ne.v  Mexico. 

The  mineral,  as  brought  to  the  surface,  consists  partly  of 
fairly  pure  lumps,  which  are  clarified  by  treatment  with  hot 
water  or  steam,  the  melted  ozokerite  being  subsequently 
run  off  and  cast  into  cakes  ready  for  shipment ;  and  partly 
of  earthy  matter,  rich  in  ozokerite.  The  earthy  mineral  is 
first  stirred  up  with  cold  water,  much  of  the  ozokerite 
floating  to  the  surface  and  being  removed,  and  then  treated 
with  hot  water,  as  arc  the  lumps  before  mentioned. 
The  final  residues,  which  contain  about  1 — 1*5  per  cent,  of 
ozokerite,  are  extracted  by  benzine. 

In  England,  at  Messrs.  Field  and  Co.'s  works,  the  refining 
of  ozokerite  in  conducted  as  follows  : — About  5,000  lb.  of 
the  imported  crude  cakes  are  melted  in  tanks  by  the  aid  of 
steam  coils.  The  melted  mass  is  run  into  retorts,  whence 
it  is  distilled  at  a  high  temperature  by  steam,  assisted  by 
direct  heat  under  the  retorts.  The  distillate  cools  to  an 
oily  mass,  and  this  is  then  subjected  to  hydraulic  pressure, 
The  press  cake  is  melted  and  treated  with  sulphuric  acid  in 
steam-jacketed  vessels  provided  with  agitators.  After 
settling  and  clarifying,  it  is  drawn  off  into  forms,  and  left  to 
solidify.  In  this  way,  a  white,  hard  wax,  of  melting  point 
60°— 65°  C,  in  amount  about  equal  to  60 — 70  per  cent,  of 
the  crude  cake  is  obtained.  It  is  suitable  for  candle-making. 
Sometimes  the  mass,  after  treatment  with  acid,  is  washed 
with  hot  water  and  filtered  through  animal  charcoal. 

The  method  of  refining  adopted  in  Russia  is  very  similar 
to  the  above.  Several  other  processes  (mostly  patented) 
have  been  proposed,  and  are  described  by  the  author  at 
length. 

Ozokerite  vaseline  is  obtained  by  allowing  melted 
ozokerite  to  pass  through  12 — 1 3  filters  of  animal  charcoal, 
or  through  double  that  number,  if  a  perfectly  colourless 
product  be  required.  The  mass  is  then  treated,  for 
3 — 4  hours,  with  superheated  steam  (250  ('.).  About 
'>:> — 30  per  cent   of  product  is  obtained. 

To  estimate  the  quality  of  ozokerite,  before  refining  on 
the  manufacturing  scale,  Each  heats  100  grms.  of  ozokerite 
with  20  of  fuming  sulphuric  acid  to  170' — 180°  C.  until  no 
more  fumes  are  evolved,  determines  the  loss  due  to  evapora- 
tion, adds  10  grms.  of  the  residues  of  potassium  t'erroeyanide 
manufacture,  heats  to  110,  stirs,  and  allows  to  cool.  Of 
the  product,  l/lCth  part  is  extracted  with  boiling  benzene 
and  the  wax  obtained  by  evaporation  of  this  solution.  The 
method  is  accurate  within  1  per  cent.  Sauerlandt's  process 
i-  by  distillation  with  superheated  steam. 


which  has  been  worked  since  [859,  at  lioryslaw,  in  Galicia. 

Average  /•'<  nh  >,j  Distillation  »f  Ozokerite,  from  Different  Localities. 
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The  prinoipal  refineries  of  ozokerite  arc:— (in  Austria) 
in  Auswg,  I'li.ri-dorf,  Drohobicz,  Lemberg,  Newpest,  Her- 
manstadt,  Stockerau,  Vienna;  (in  Germany)  Halle, 
Prankfbrt,  Homburg ;  (in  Russian  Poland)  Strzemujzya, 
Soanowice;  mil  England)  Battersea;  (in  France)  near 
I'siriH ;  (In  the  United  States)  Greenpoint,  Long  Island. 

The  Austrian  production  was  16,000  tons  in  1892,  and 
from  1877—1890,   varied  between  0,170  and   18,925   tons, 


averaging  about  11,000  tons.  The  Russian  production  is 
about  2,000  tons.  The  United  States  produced,  at  Soldier's 
Summit,  Utah,  in  18i'0,  about  150  tons  ;  and,  in  1892, 
about  60  tons.  In  1890,  the  United  States  imported 
1,000,241  lb.  of  mineral  wax. 

In  the  original  paper  is  a  complete  bibliography  of  the 
literature  of  Ozokerite,  in  which  the  following  references 
are  indicated  by  the  author  as  of  special  interest:  — 


Date. 


1 837 


1869 
ls71 

1S72 


ls;s 


1880 
1887 


JSSS 

1889 


1888 
1S9L 

1892 


1893 


Literature  of  Ozokerite,     E.  15.  Gosling.     Sch.  of  Mines  Quarterly,  16,  [1],  62— 08. 


Name  "f  Publication. 


Ann.  der  Chem.  and  Pharm.  .. 
Innalen  der  Chomie and  Pbys. 

Wagner's  Jahresbericht 


Antilles  (Ics  Mines. . . . 
Wagner's  Jahresber... 
Ilandhuch  der  techn. 

pratt). 
Wagner's  Jahresber... 
Dingl.  poly.  Journal  . . 


Chem,  (Mas 


Handbueh  der  techn.  Chemie  (Mus- 

pratt). 
Jahrburh   dtr    K.K.,    Geol.    Reich. 

Anstalt. 
Verb,  der  K.K.  Geol.  Reicn.  Anstalt 

(Vienna). 

Chemiker  Zeitung 

Kng.  and  Mining  Journ 

This  Journal 

Wagner's  .Jahresber 

Handworterbueh  der  Chem.  (Fehling 

and  Hell). 

This  Journal 

Annates  des  Mines 

This  Journal 


Annates  des  Mines. 
This  Journal 


This  Journal 

This  Journal 
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Discrimination  between  a-  and  P-tiaphthol,  fyc. 
Zeits.  Anal.  Chem.  34,  [2],  228. 

See  under  XXIII.,  page  771. 


Aymonier. 


PATENTS. 

A  Process  for  obtaining  Cyanogen  or  its  Compounds  from 
the    Gases    resulting    from    the    Dry     Distillation     of 
Substances  of  Organic  Origin.     H.  Drehschmidt,  Berlin. 
Eng.  Pat.  16,149,  August  24,  1894. 

The  gases  described  in  the  title  are  brought  into  contact 
with  solid  and  porous  mixtures  containing  approximately 
one  or  two  molecules  of  an  alkaline  earth  metal  (as 
magnesium  or  calcium)  oxide  or  carbonate,  with  one 
molecule  of  the  oxide  or  carbonate  of  a  heavy  metal  (as 
iron,  manganese,  or  zinc)  such  as  mayjform,  in  combination 
with  cyanogen,  double  compounds  not  decomposable  by 
hydrogen  sulphide  or  carbonic  acid  ;  and  such  mixtures  are 
to  be  obtained  by  cbemical  precipitation.  One  method 
by  which  the  required  porous  mass  is  obtained,  consists  in 
suspending  in  water,  powdered  oxides,  hydrates,  or  carbon- 
ates of  the  alkaline  earth  metals,  and  adding  a  solution  of 
the  iron  or  other  heavy  metal  in  the  proportion  required  to 
give  the  product  specified.  The  alkaline  earth  may  be 
replaced  by  an  alkali  or  alkaline  carbonate.     The  precipitate 


is  separated,  washed,  dried,  and  powdered.  Modifications 
of  this  process  are  also  described.  The  manner  of  utilising 
the  porous  mass  in  absorbing  cyanogen  from  gases,  is 
similar  to  that  in  which  ordinary  gas-purifyiDg  materials  are 
applied.  When  the  porous  mass  is  saturated  with  cyanogen, 
it  is  removed  and  treated  in  any  way  to  obtain  the 
cyanogen  compounds. — E.  S. 


Manufacture   of  Alkaline    Cyanides   and   Ferrocyanides. 
G.  Kraemer,  Berlin.    Eng.  Pat.  16,529,  August  30,  1894. 

See  under  VII.,  page  750. 


IV.-COLOURING  MATTERS  AND  DYES, 

Artificial  Mordant  Colouring  Matters.     K.  Nietzki. 
Chem.  Ind.  18,  76—80. 

The  paper,  after  a  short  introduction  in  which  colouring 
matters  are  arranged  in  four  classes,  gives  an  account  of  the 
growth  of  the  mordant-dyeing  colour  industry.  According 
to  the  author,  dyestuffs  are  divisible  into:  (1)  basic  colour- 
ing matters  ;  (2)  acid  colouring  matters  ;  (3)  direct  cotton 
colours  ;  and  (4)  mordant  dyestuffs.  Those  in  the  first 
class   are   generally   neutral   salts   of  organic   bases,   dye 
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animal  fibres  and  certain  woody  fibres,  such  as  jute,  from  a 
neutral  bath,  produce  insoluble  compounds  with  tannin,  ami 
dye-tannined  cotton.  Acid  dyestuffs  arc  almost  always 
sul[)honic  acids.  They  dye  animal  fibres  from  an  acid  batli, 
but  have  no  affinity  for  cotton.  The  colouring  matters  of 
the  third  class  are  mostly  disazo  compounds,  together  with 
certain  natural  products,  such  as  turmeric  and  safllowcr. 
Unlike  the  acid  colouring  matters,  they  dye  both  animal 
and  vegetable  fibres  from  a  faintly  alkaline  bath.  The  term 
mordant  colouring  matter  is  applied  to  those  dyestuffs  which 
form  lakes  with  certain  metallic  oxides,  a  reaction  which  takes 
place  on  the  fibre,  and  give  varying  shades,  often  differing 
considerably  from  the  original  colouring  matter,  according 
to  the  particular  mordant  employed.  This  property  was 
known,  in  the  case  of  madder,  to  the  ancient  Egyptians  and 
Indians,  but,  until  about  10  years  ago,  the  employment  of 
mordant  colouring  matters  was  only  very  limited.  The 
principal  reasons  for  the  increased  use  of  these  dyestuffs  is 
ascribed  to  the  fact  that  on  the  one  hand  certain  relations 
have  been  found  to  exist  between  their  properties  and 
constitution,  which  have  led  to  the  synthetic  preparation 
of  several  compounds  of  this  class ;  whilst  a  second  cause  is 
the  use  cf  chrome  mordants,  which  in  some  cases  has  alone 
rendered  possible  the  use  of  certain  dyestuffs  possessing 
the  necessary  fastuess.  Such  a  substance  is  naphthazann, 
which,  although  discovered  30  years  ago,  has  only  been  in 
general  use  about  10  years,  since  the  introduction  of  chrome 
mordants,  with  which  it  gives  a  very  fast  black.  The 
metals,  of  which  the  oxides  are  true  mordants,  are 
aluminium,  iron,  chromium,  copper,  cobalt,  and  nickel.  It 
might  be  assumed  that  all  substances  which  give  insoluble 
compounds  with  a  colouring  matter,  would  act  as  mordants, 
but  such  is  not  the  case.  Alizarin,  for  example,  forms  an 
insoluble  barium  sail,  but  it  cannot  be  dyed  upon  a  fabric 
impregnated  with  barium  carbonate,  as  the  lake  formed 
washes  out.  It  would  therefore  appear  as  if  the  oxides 
form  a  compound  with  the  fibre,  and  that  this  combination 
continues  to  exist  after  the  lake  formation  has  taken  place. 
Microscopically  examined,  a  cotton  fibre  mordanted  with 
alumina,  and  dyed  with  alizarin,  even  under  a  high  power, 
appears  uniformly  dyed,  and  no  solid  dyed  particles  can  be 
discerned.  The  presence  of  acids  or  alkalis  generally 
retards  the  formation  of  a  lake,  but  when  the  latter  is  once 
formed  on  the  fibre,  it  is  not  easily  decomposed.  It 
appears,  however,  that  other  oxides  are  present  in  the  lake, 
calcium  always  accompanying  alumina,  in  fact  satisfactory 
alizarin  dyeings  cannot  be  obtained  if  calcium  be  entirely 
excluded,  a  fact  which,  in  earlier  times,  appeared  to  confine 
the  Turkey-red  indu-try  to  certain  districts.  In  the  case  of 
chromium  oxide  lakes  magnesium  always  appears  to  be 
present,  the  dyeing  being  performed  iu  presence  of  chromic 
acid  together  with  the  chromium  oxide.  This,  which 
probably  had  its  origin  in  the  logwood  black  industry,  is 
carried  out  practically  by  boiling  the  wool  with  bichromates, 
with  or  without  sulphuric  acid,  chromic  acid  and  chromium 
oxide  being  precipitated  on  the  fibre.  The  first  artificial 
mordant  colouring  matter-  were  derivatives  of  anthraquinone, 
purpurin,  i-o-  and  ilavopurpurin,  nitro-alizarin,  and  alizarin- 
blue.  Anthragallol,  discovered  by  Sauberlick  in  1*77  l>\ 
condensing  gallic  and  benzoic  acids,  was  not  used  technically 

until    10   years    later,   after    the    introduction   of    chromium 

mordants.    In  l >i h l  gallocyanine  was  introduced,  the  first 

i  Dtative  of  the  oxazine  colouring  matters.  This 
Substance,  obtained  by  the  action  of  nitro-odimeihylaniline 
on  gallic  acid,  pi  both  feeble  basic  and  acid  properties, 

but  dye-  a  somewhat  reddish-blue  OH  a  chromium   mordant. 

Subsequent   to   this   di  found   that  certain 

or   quinone-oximes  give  dark   green    lakes 

ron  -ait-.    To  this  class  of  colouring  matters  belong 

dinitri  inol,   the   o-nitrosonaphthols    and    their  sul- 

phonic  acids,  and  certain  nitrosodibydroxynaphtbalenes, 

According   to    Kostanecki,    only    the   o - nitrosopbenols 

thi    properties  of  a  mordant  colouring  matter,  and 

mtinnation  of  this   investigation  in  conjunction  with 

rmano,  in  which  it  was  found  that  in  the  case  of 
mordant-dyeing  antbraquinoni  two  hydroxy!- 

m  the  ortbo  position  were  r,  Kostanecki  has  sug 

i  that  all  mordant  colouring  matters  contain  two  and 
the  ortho  position.     Although  this  has  not  pi 


to  be  an  absolute  rule.it  is  certain  that  in  those  cases  in 
which  it  is  fulfilled  the  mordant-dyeing  properties  are  more 
Strongly  pronounced.  The  firHt  azo  colours  which  dyed  on 
mordants  were  those  obtained  by  combining  the  diazo  com- 
pound of  amido-benzoic  acid  with  /3-naphthol  or  diphenyl- 

aiuine,  but  owing  to  the  instability  of  their  lakes  it  was  not 
until  Nietzki  discovered  Alizarin  Yellow  GG  by  combining 
m-nitrodiazobenzene  with  salicylic  acid,  that  this  class  of 
colouring  matters  had  any  technical  importance.  It  appears 
that  this  property  is  common  to  almost  all  azo-salicylic  acid 
compounds,  of  which  another  example  is  Diamond  Yellow. 
Other  similar  colouring  matters  are  obtained  by  combining 
diazosalicylic  acid  derivatives  (the  derivatives  of  the  diazo 
compound  of  amido-salicylic  acid)  with  various  compounds. 
One  such  colouring  matter  is  Diamond  Mack,  obtained  by 
combining  the  diazo  compounds  of  amido-salicylic  acid 
("  diazo-salicylic  acid  ")  with  a-naphthylamine,  diazotising 
the  resulting  amido-azo  compound,  and  combining  it  with 
1  ^-naphthol  sulphonic  acid.  The  dyestuff  gives  a  black  on 
chromed  wool.  A  further  step  in  the  production  of  mordant 
azo  colouring  matters  was  the  discovery  of  the  dihydroxy- 
naphthalene  dyestuffs.  The  first  representative  of  this  class 
was  derived  from  1'2-dihydroxynaphthalene  (/3-naphthhydro- 
quinone)  and  its  sulphonic  acid,  but  it  proved  too  costly  for 
technical  purposes.  Of  practical  value  are  those  colouring 
matters  derived  from  dihydroxy naphthalene,  in  which  the 
hydroxyl  groups  are  in  the  1  ■  1',  or  peri  position.  The 
disulphonic  acid  of  this  compound,  in  which  the  sulphonic 
acid  groups  have  the  positions  3 '3',  is  of  especial  interest, 
and  is  known  as  the  chromotrope  acid.  By  combination 
with  diazo  compounds,  disazo  derivatives  are  obtained  which 
dye  unmordanted  wool  the  same  shade  as  the  colouring 
matter,  but  are  altered  subsequently  by  treatment  with  a 
mordant.  Certain  of  these  dyestuffs,  for  instance,  which 
dye  a  bright  red,  are  converted,  when  the  fibre  is  boiled 
with  bichromate,  into  a  deep  blue-black. 

Another  class  of   colouring  matters    is    that   of  the  tri- 
hydroxyketones,  of  which  gallacetophone — 

CII:j.CO.Cf>H2(OH)3 
obtained  by  the  action  of  acetic  acid  on  pyrogallic  acid  (pyro- 
gallol)  in  presence  of  a  condensing  agent,  is  a  representative. 
It  dyes  on  alumina  with  a  yellow  and  on  chrome  mordants  with 
an  olive-green  colour.  Another  colouring  matter  probably- 
belonging  to  the  oxyketone  class  is  galloflavin,  obtained  by 
oxidising  an  alkaline  gallic  acid  solution.  Further  investi- 
gation in  the  alizarin  series  has  led  to  the  discovery  of  the 
introduction  of  hydroxyl  groups  by  the  action  of  fuming 
sulphuric  acid,  and  the  production  of  tetra-  and  penta- 
hydroxyanthraquinones,  which  are  known  as  Alizarin  Bor- 
deaux and  Alizarin  cyanin.  Alizarin  blue  treated  iu  this 
way  gives  Alizarin  green  and  Alizarin  indigo-blue.  By 
acting  with  sulphuric  acid  on  dinitroanthraquinone,  Anthra- 
cene blue  i-  produced,  which  is  a  hexahydroxyanthraqtiinone. 
The  chrome  lakes  of  all  these  colouring  matters  are  the 
most  valuable.  Another  anthracene  blue  is  obtained  from 
L.8.8'.l'  -  tetrahydroxyanthraquinone  (antbrachrysone), 
which  is  obtained  by  condensing  symmetrical  dihydroxy 
benzoic  acid  by  means  of  sulphuric  acid.  This  substance 
is  nitrated  and  reduced,  yielding  a  di-amido  compound 
which  dyes  wool  yellow  from  an  acid  bath.  Ily  subsequent 
boiling  with  chromium  fluoride  the  yellow  colour  turns 
blue.  A-  already  mentioned,  Naphthazarin  only  came  into 
general    use    after   the   introduction  of    chromium    as    a 

mordant,  and  the  same  applies  to  (iallem  and  (  irrulein,  two 

colouring  matters  discovered  about  20  years  ago  by  Baeyer. 

The  latter  gives    a    dark   green  on  a  chrome  mordant.     The 
colouring  matter,  Anthracene  yellow,  is  a  hydroxycoumarin, 
aid    obtained    by    condensing    pyrogallol   with    accto-accli< 
i  her  and  subsequent  (nomination  of  the  dih)  drox yeoumarin 
obtained.      Mention    i-   also    made  of  a  mordant    triphcnyl- 

metbane  colouring  matter,  Aurin-trioarboxj  lie  acid,  obtained 
by  condensing  salicylic  acid  with  formaldehyde^  It  gives 
violet  shades  on  chromium  mordants,  and  is  used  to  a  small 

ii  in  printing. 
In  conclusion,  the  author   points  out    thai,   the   fastness   of 
the    modern   artificial    dycstulTs,   and    more    especially    the 

mordant  dyeing  colouring  matters,  towards  light,   alkalis, 

and  acids,  is  considerably  greater  than  that  of  natural 
colouring    matters,  such    at   logwood,  fustic,  and   camwood; 


;  it 
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an  I   allliough   at    preienl  the  artificial   mordant  colouring 

matteri  cannot   compete  with  these  natural  products  in  the 

,   ,,i   price,  still   the  latter  are  being  gradually  super- 

i   i,\    tin-  formei    >"   those  cases   where   more  stable 

products  are  requin  'I-     T.  A.  L. 


fiote    "ii     il"     Artificial    Mordani    Colouring    Matters. 
V.  V.  Kallah.     Chem.Ind.18,  215. 

Thr  author  points  cut  that  he  was  the  discoverer  of 
Oililei's  Cloth  Bed  (i  ami  Ii,  which  wen-  on  the  market 
two  years  hefore  Alizarin  Yellow  G  G,  and  were  tin-  first 
representatives  of  mordant-dyeing  azo  colouring  matters. 
Cloth  Red  G  in  the  sodium  salt  of  amido-azo-toluene-azo- 
0-naphthol  mlphonic  acid  (Schaeffer  acid;,  whilst  (loth 
Bed  1!  is  the  corresponding  R-salt  derivative. — T.  A.  L. 


Art  tin  Magentas  Ethers  or  Sails.'   A.  Eosenstiehl.   Hull. 
Soc.  Ind.  de  Mulhouse,  April  1895,  98—105. 

Tiik  production  of  a  salt  from  rosaniline  and  hydrochloric 
acid  is  accompanied  by  the  formation  of  1  mol.  of  water. 
The  question  is  therefore  one  of  the  position  occupied  by 
the  atom  of  chlorine  in  the  molecule  of  the  magenta.  If  it 
be  fixed  to  the  nitrogen,  the  constitution  of  magenta  is 
that  of  a  salt  ;  if  it  be  attached  to  the  carbon,  then  magenta 
possesses  the  constitution  of  an  ether.  The  fact  that  the 
rosanilines  are  capable  of  fixing  one  atom  of  halogen  only, 
although  they  contain  three  amido  groups,  seems  to 
indicate  that  the  magentas  possess  the  constitution  of  the 
ethers,  or  rather  of  amido-ethers. — ('.  ().  W. 


Analogi/  between  the  Functions  of  Rosaniline  and  its 
Sulphonated  Derivatives.  A.  Kosenstiehl.  Hull.  Soc. 
Ind.  de  Mulhouse,  April  1895,  105—106. 

Tiik  introduction  of  the  sulphonic  group  into  the  phenyl 
residue  of  the  rosanilines  does  not  interfere  with  the  basic 
functions  of  the  amido  groups  which  are  in  the  para  position 
to  the  methane  carbon.  If  rosaniline  be  a  strong  base,  the 
same  remark  must  hold  good  in  the  case  of  the  sulphonated 
rosanilines.  The  sulphonated  rosaniline  will  exhibit  the 
functions  of  a  base  so  soon  as  the  sulphonic  group  has 
been  saturated.  The  acid  functions  having  then  dis- 
appeared, the  alkaline  functions  of  aromatic  amido-alcohol 
become  apparent.  Hoth  rosaniline  and  sulphonated  rosani- 
line are  basic  bodies,  the  only  difference  between  them 
being  that  the  former  is  insoluble  whilst  the  latter  is  soluble 
in  water.— C.  O.  W. 


The  dissociation  of  the  last  compound  of  this  equation  on 
boiling,  would  then  lead  to  the  reaction  expressed  by  the 
equation — 

Na ..(  ().,  +  2(HG  -  C        [(  ,11  .SO  Na  .XII._  . ,)  = 
COj  +  H,0  +  2(NaQ  -  C       [<il  .S03Na.NH,],) 
A    solution   of    magenta    decolorised   with    caustic    soda 
regains  its  colour  on  treatment  with  a  current  of  carbonic 
acid.     <  )n    boiling,    the  solution    returns   to  the    colour!' 
state    by   a    reaction   analogous    to  that  expressed  by  the 
above  formula.     If,  however,  acid  magenta  be  decolorised 
by  means   of  barium    hydrate,  treatment   of  the  colourless 
solution  with  carbonic  acid  restores  the  colour,  but  without 
any   barium   carbonate    being    precipitated.      On    boiling, 
decolorisation  again  takes  place,  also  without  precipitation 
of  barium.     This  solution  therefore  appears  to  contain  the 
body — 

HO-C        [C6II,.SO.;Na.Nll. 

in  the  colourless  state.  This  body  combines  directly  with 
carbonic  acid,  forming  a  coloured  product,  which,  on  boiling, 
again  undergoes  dissociation  and  decolorisation.  Indeed 
rosaniline  itself  on  treatment  with  carbonic  acid  dissolves, 
forming  a  coloured  solution,  which,  on  boiling,  again  becomes 
colourless.  These  experiments  lead  to  the  following 
conclusions:  — 

1.  The  alkaline  salts  of  the  sulphonated  diamido-  and 
triamidotriphenyl  carbinols  are  colourless.  These  bodies 
possess  the  functions  of  hydroxylated  bases. 

2.  The  salts  of  these  bases  are  coloured. 

3.  Commercial  acid  magenta,  according  to  the  proportion 
of  acids  employed  in  its  manufacture,  is  or  can  be  a  mixture 
of  the  colourless  — 

HO  -  ('       [C6H3.S03Na.NH,]3 

and  of  the  coloured — 

CI  -  C       [CeH3.SO3Na.NH,], 
or  even  of  the  latter  and  of  the  coloured  compound — 

CI  -  C  =  [C6H3.S03H.NH2]3 

— c.  o.  w. 


The  Sulphonated  Triphenylmethane  Dyes.  M.  Prud'homme. 
Bull.  Soc.  Ind.  de  Mulhouse,  April  1895,  93—98. 

A  SOLUTION  of  commercial  magenta  exactly  decolorised 
by  a  hot  solution  of  caustic  soda,  on  the  addition  of  a  cold 
solution  of  ammonium  chloride  at  once  re-assumes  a 
magenta  tint,  the  intensity-  of  which  very  rapidly  increases. 
If  the  decolorised  solution  contain  the  body — 

Xa()  -  ('        [C6H3.S03Na.NH2]3, 

this  reaction  would  be  expressed  by  the  equation — 

NII.C1  +  (XaO  -  C       ]C6H3.S03Na.NH2]3)  = 

Nat  1  +  (NH40-  C  __  [C6H3.S03Na.NHJ3) 

This  ammonium  salt  should  be  of  a  highly  dissociable 
nature,  and  its  NH40  group  should  therefore  readily 
conduce  to  the  formation  of  the  coloured  compound — 

HO  -  C        [C6H3.S03Na.NH2]3 

Indeed  on  treating  a  cold  solution  of  magenta  writh  ammonia, 
decolorisation  takes  place,  but  on  warming,  the  red  tint 
reappears.  If  instead  of  ammonium  chloride,  the  car- 
bonate be  employed,  the  colourless  solution  recovers  its 
colour,  but  on  boiling,  the  coloration  definitely  disappears. 
The  result  would  have  to  be  expressed  by  the  equation  — 

C03(NH4),  +  2(NaO-  C    -  [C6H3.S03Na.NH2]3)  = 
Na2C03  +  2(NH,<>  -  C       [C6H3.S03Na.NH2]3) 


Diphenylmethane  Dericatives.  New  Process  for  their 
Preparation  and  Transformation  into  Colouring  Matters. 
J.  Walter.     Hull.  Soc.  Ind.  Mulhouse,  1895,  82—87. 

Foil  each  molecule  of  pure  formaldehyde  in  the  crude 
product,  add  2  mols.  of  dimethylaniline  together  with  an 
excess  of  5 — 10  per  cent,  of  the  latter,  and  a  weight  of 
HC1  equal  to  that  of  the  dimethylaniline.  Heat  to  just 
below  100°  C.  for  24  hours,  and  the  second  day  boil  with 
upright  condenser-  Add  excess  of  XaOH  and  distil  off 
excess  of  dimethylaniline.  Oa  cooling,  the  oily  product 
changes  to  white  crystalline  leaflets,  which,  on  crystallisation 
from  alcohol,  yield  pure  tetramethyldiamidodiphenylmethane 
melting  at  88° — 91°  C. 

This  can  be  used  for  the  production  of  colouring  matters 
by  oxidation  together  with  aromatic  amines,  e.g.,  dimethyl- 
aniline, dibenzylaniline,  &c.  The  oxidation  is  effected  with 
CuS04  and  XaCl,  as  in  the  production  of  methyl  violet. 
The  colouring  matters  resulting  are  violets  and  blues. 
With  phenylnaphthylamine  two  distinct  colouring  matters 
are  obtained,  one  soluble  in  water,  the  other  in  spirit.  The 
former  is  extracted  from  the  melt  withHCl  and  precipitated 
with  salt.  It  dyes  tannin-mordanted  cotton  a  reddish-blue. 
The  spirit-soluble  colour  is  extracted  from  the  residue  with 
alcohol.  On  precipitation  with  water  a  useful  blue  for 
printing  results,  or,  on  evaporation  of  the  alcoholic  solution 
to  dryness,  a  spirit  blue  with  a  coppery  lustre,  similar  to 
the  older  spirit  blues.  With  care  this  can  be  converted 
into  the  corresponding  water-soluble  sulphonic  acid 
analogous  to  "  soluble  blue." 

Hy  heating  tetrainethyl  diamidodiphenylmethane  with 
sulphur  in  the  presence  of  zinc  chloride  and  ammonia, 
there  is  produced  a  basic  yellow  colouring  matter  similar 
in  properties  and  shade  to  auramine. 

The  dimethylaniline  of  the  original  reaction  can  be  re- 
placed by  aniline  or  other  aromatic  amines  ;  e.g.,  with  aniline 
there    is    formed    dianiidophenylmethane.     On   diazotising 
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this,  both  aiuido  groups  arc  attacked,  and  the  diazo  deriva- 
tive produced  can  he  combined  with  phenols  ami  amines. 
Thus,  with  a-naphthylamine  sulphonic  acid  a  reddish- 
orange  results.  This  is  very  sensitive  to  acids,  hut  if  again 
diazotised  and  combined  with  phenols,  &c,  useful  aeid 
colouring  matters  from  reddish-yellow  to  deep  brown  are 
obtained.  Or  the  di-diazophenylmethane  can  be  further 
transformed  into  an  amido-azo  body  by  heating  with 
aniline.  This  derivative  may  be  employed  in  the  manu- 
facture of  colouring  matters,  by  re-diazotisation  and  com- 
bination with  amines  or  phenols.  The  colouring  matters 
are  yellow,  orange,  scarlet,  and  even  violet-black  acid  dyes. 

When  equal  molecules  of  diamidophenylmethane  and 
aniline  hydrochloride  are  heated  with  nitrobenzene  and 
a  trace  of  ammonium  vanadate  to  180  C,  a  red  colouring 
matter  can  be  extracted  from  the  melt,  which  appears  to  be 
para-magenta. 

Tetramethyldiamidodiphenylmethane  and  its  analogues 
can  also  be  prepared  by  mixing  methyl  alcohol  with  sodium 
biehromate  and  ILSO,  in  the  cold,  and  using  this  mixture 
in  place  of  the  crude  formaldehyde,  but  the  yield  is  much 
smaller. 

By  oxidising  tetramethyldiamidodiphenylmethane  by 
means  of  CuS04  and  common  salt,  or  in  slightly  acid 
solution  with  PbO;  or  MnO^,  a  violet  -  blue  colouring 
matter  is  formed,  which  yields  useful  shades  on  tannin- 
mordanted  cotton. — K.  B.  B. 


New  Syntheses  of  Triphenylmethune  Derivatives.  J. 
Walter.  Bull.  Soc.  Ind.  Mulhouse,  Feb.— March  1895, 
80—81. 

"When-  perchlorinated  methyl  formic  ether  is  mixed  with 
dimethylaniline,  especially  in  the  presence  of  aluminium  or 
zinc  chloride,  a  bluish-violet  colour  is  obtained  on  heating. 
According  to  the  proportions,  conditions  of  temperature,  dye, 
the  products  of  the  reaction  may  be  true  colouring  matters, 
leuoo-bases  of  the  same,  or  perhaps  terramethyldiamido  - 
benzophenone.  If  this  last,  it  may  be  transformed  by 
reduction  to  benzhydrol  (diphenylcarbinol),  or  by  other 
reactions,  to  hydrochlorides  of  substituted  benzophenones. 
These  compounds  yield  colouring  matters  on  condensation 
with  amines. 

Dimethylaniline  may  be  replaced  by  other  aromatic 
amines,  and  less  chlorinated  products  may  he  substituted 
for  the  perchlorinated  methyl  formic  ether.  These  ethers 
set  in  a  similar  way  to  phosgene  gas,  and  being  liquids,  are 
more  convenient  to  use,  besides  being  metre  readily  pre- 
pared in  the  pure  state. 

The  colouring  matter  prepared  from  dimethylaniline  as 
above  is  a  readily  crystallisable  violet-blue. 

On  heating  formic  acid  or  a  formate  with  dimethylaniline 
and  zinc  chloride  there  results  the  leuco  base  of  a  violet, 
which  is  probably  hexamethyltriamidotriphenylmethanc. 

— B.  15.  15. 


Constitution  of  Coerulein.     M.  Prud'homme.     Bull  Soc. 
ind.  Mulbouse,  ](*'.>:,,  72     ::,. 

H'iikn  coerulein  is  melted  with  aniline  hydrochloride  a 
Colouring  matter  results,  which  yields  bluish-greens  with 
iron   and   chromium,  and   blue    with    aluminium    mordants 


Hut  if  the  base,  aniline,  be  substituted  lor  its  hydrochloride, 

1  part  of  coerulein  being  heated  with  li — 4  parts  of  aniline 
and  the  excess  of   aniline  distilled  oil',   a  violet   powder  with 

brownish-red  reflex  remains.  The  increase  of  weight  corre- 
sponds to  the  fixation  of  two  molecules  of  aniline  and  tin; 
loss  of  one  molecule  of  water,  If  the  product  is  dissolved 
in  concentrated  II,S(),  and  diluted  with  water  a  blue 
solution  is  obtained,  from  which  alkalis  precipitate  a  green 
base  soluble  in  dilute  acids  to  a.  fine  blue  solution;  the 
acetate  of  this  base  dyes  wool,  silk,  and  tannin-mordanted 
cotton  in  greenish-blue  shades  not  fast  to  soaping. 

Since  this  colouring  matter  cannot  he;  fixed  by  mordants 
it  is  probable  that  the  hydroxy  1  groups  of  the  coerulein 
have  disappeared,  and  as  these  arc:  removed  by  the  fixation 
of  aniline,  two  hydroxyls  have  left  the  coerulein  molecule. 
Buschka's  formula,  when  modified  to  account  for  the  loss 
of  water  in  the  transformation  of  gallein  into  coerulein, 
only  shows  one  hydroxyl  group  in  the  latter.  Hut  if  the 
two  Oil  groups  of  gallein  be  preserved  iulact,  coerulein 
must  be — 

.CO 


C6H, 


\ 


C 
\ 


o 


/ 


:Cr,H(OH).() 

C6H(OH).6 


and  not — 


w 


/ 


CO 


\c' 


\o/ 


-Cr,H(OH).(> 

->o 

Cr,H.,  () 


•     (Busehka's  formula.) 

The  existence  of  two  hydroxyls  in  the  coerulein  molecule 
corresponds  with  its  known  properties.  According  to 
Liebermann  and  Kostanecki  only  these  oxy-ketonic  colour- 
ing matters  arc:  fixed  by  mordants,  which  contain  two 
OH  groups  in  the  ortho  position  in  the  same  benzene 
nucleus.  But  it  would  appear  from  the  constitution  of 
coerulein,  as  here  indicated,  that  this  rule  might  be  extended 
thus  : — Only  those  oxy-ketonic  colouring  matters  which 
contain  two  hydroxyl  groups  in  the  nearest  relative  position 
arc  capable  of  application  with  mordants. — B.  H.  B. 


Difficulty  in  Detecting  Chlorine  in  Methylene  Blue ;  also 
Notes  concerning  Methylene  Blue.  \V,  Lenz.  Zeits. 
Anal.  ('hem.  1895,  34,  3'.). 

See  wider  XXIII.,  pa^e  772. 


Acid  Compounds  of  someN  atural  Yellow  Colouring-matters. 
Part  I.  A.  G.  Perkin  and  L.  Pate.  l'roc.  ('hem.  Soc. 
18!>5,  [153],  126—127. 

I  *  a  previous  communication  by  one  of  the  authors,  in  con- 
junction with  . I.  . I.  Hummel  (Her.,  15,  z.'S.'iT  ),  an  account 
was  given  of  some  peculiar  acid  compounds  formed  by  the 
action  of  mineral  acids  upon  haunateiu  and  brazilein,  the 
colouring-matters  of  logwood  and  brazilwood.  In  continua- 
tion of  this  work,  the  behaviour  of  acids  towards  various 
natural  yellow  colouring-matters  has  been  studied,  the 
results  of  which  arc  embodied  in  the  following  tabic  :  — 


use,. 

III:.. 

EC1. 

III. 

(,.11    0  ill:. 
No  act  ion 
i. 

r    M,/',  Hi:, 

1    ,11  ,,o  llltr 

No  act  ion 

C,,H,0OTHC]                         On  llm'/VIII 

No  act  urn                                      No  action 

1      II     1  >    II 

ilin    X!i 

" 

H10O«H01 
«  ,.  HwO,  BC1                      <:,;.  BioOr'Hl 

ar,  produced  In  the  form  of  lustrous  aeid  ;  and   a  similar  result  occurs  when  the  hydrochloric 

car  lei  needles,  which  cannot   be   recrystallised  acid  compounds  are  heated  for  some  time  to  100°. 

'.Mt    d<  '■■                r,      C)n    treatment   with    water,   Ihey  As  is  well    known,   the   colouring-matters   here   studied 

decomposed  into  the  origtnal  colouring-mattei  and  free      belot  o  different  els  «?*,  onh i  of  which  therefore 
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,tiii,    which    i-    obtained   from    Datit 
,  Schunck  and  Marchlewski,  Annah  «,  277,  261  )• 


77,,  Colouring  and  other  Constituents  contained  in  Chay 
Pari    II      A.   G.   Perkin   and  J.   .T.  Hummel. 

Proc.  (  hem.  Soc.  1805.  [154],  150—151. 
A  i-i:i  \  [01  -  examination  of  chay-root  (this  Journal,  1894, 
lmi  ).  showed  that  it  contained  rubichloric  acid,  two  waxes, 
cane-sugar,  ruberythric  acid,  alizarin,  two  dimethyl  eO 
of  anthragallol  (A)  and  (15).  meltidg-point  209°,  and 
225  —227  ;  an  alizarin  mouomethyl  ether,  and  iK-bydroxy- 
anthraquinone.  By  the  investigation  of  very  large  quantities 
of  the  root,  2  cwt.  obtained  through  the  [mperial  Institute, 
two  nev  substances  have  been  isolated. 

One  substance,  C,5Hj0O4,  wasobtained  as  orange-coloured 
needles  melting  at  232  .  When  heated  with  hydrochloric 
acid  to  180°  it  yielded  hystazarin,  and  was  found  to  contain 
one  methoxy  group.     Ft   is  therefore  an  hystazarinmono- 

methyl  ether. 

A  second  constituent,  C16Hi205,  formed  minute  orange- 
red  needles  melting  at  212°— 213°,  and  its  acetyl  compound 
at  100'.  It  contained  two  methoxy  groups,  and  by  the 
action  of  hydrochloric  acid  at  180°  was  converted  into 
anthragallol!  It  was  consequently  an  anthragallol  dimethyl 
ether,  and  it  is  interesting  to  note  that  chay  root  therefore 
contains  the  three  possible  dimethyl  ethers  of  anthragallol. 

Since  the  publication  of  the  previous  communication 
(lor.  cit.),  Schunck  and  Marchlewski  (Trans,  (hem.  Soc, 
1894,  182)  have  prepared  the  alizarin  0-monomethyl  ether 
from  alizarin.  This  is  not  identical  with  that  found  in 
chay  root,  which  must  consequently  be  the  o-compound — 


CO  OCH3 


azo-orseillinc  can  be  obtained  by  fusing  1  kilo,  of  Congo  red 
with  2  —  .')  kilos,  of  caustic  potash  at  160 — 170°  C, with 
constant  agitation  for  about  one  hour,  until  ammonia  is  no 
long*  1  evolved,  the  melt  being  worked  up  in  the  usual 
manner. — T.  A.  L. 


The  readiness  with  which  this  is  decomposed  into  alizarin 
by  boiling  with  dilute  alkalis,  readily  accounts  for  its  non- 
production  by  the  usual  methods. 


PATENTS. 

Manufacture   of  Azo-Colouring   Matters,   Derivatives    of 
the    1:4  a-Naphtholsulphonic  Acid  from    corresponding 
Azo-Colouring  Matters  of  Naphthionic  Acid.    O.  Imray, 
London.      From    ,:  The    Farbwerke    vormals    Meister, 
Lucius,   and  Briining,"  H6chst-on-the-Maine,  Germany. 
Eng.  Pat.  14,056,  July  21,  1894. 
According  to  the  method  described,  azo-colouring  matters, 
which  are  obtained  by  combining  a  diazo-  or  tetrazo-com- 
pouud  with  naphthionic  acid,  may  be   converted  into  the 
corresponding  derivative  of    1'4-naphthol   sulphonic   acid 
by  heating  with  an  aqueous  solution  of  caustic  potash  in  an 
open  vessel  from  120°  to  150°  C.     In  some  cases,  especially 
with  the  tetrazo  colouring  matters,  it  is  necessary  to  use 
caustic  alkali  by  itself  without  the  addition  of  water,  and 
also  to   employ  a  higher  temperature,  but  in  no  case  does 
this  exceed  200°  C.     The  method   presents   distinct  advan- 
tages over  those  now  in  use,  since  the  azo  colours  from  1  ■  4- 
naphthol  sulphonic  acid  are   much  more  easily  produced 
from  the  naphthionic  acid    colours   than   is   1'4-naphthol 
sulphonic    acid    from    naphthionic   acid   itself.      The    two 
following  examples  illustrate  the  method :—  1  kilo,  of  the 
colouring  matter,  obtained  by  combining  diazotised  naph- 
thionic acid  with  naphthionic  acid,  is  mixed  with  3  kilos, 
of  40  per  cent,  caustic   potash  solution,  and  heated  with 
constant   agitation   in    an   open    vessel    to    130° — 140"    G. 
Ammonia  is  given  off  and   the   heating  is   continued  for 
about   half  an  hour.     The  melt   is  then  dissolved  in  water, 
neutralised  with  hydrochloric  acid,  anil  the  colouring  matter, 
"  fast  red,"  is  precipitated  with  salt.     In  a  similar  manner, 


Manufacture  of  a,  /3,  Naphthylamine  Sulphonic  Acid. 
().  Iinray,  London.  From  "The  Farbwerke  vormals 
.Meister,  Lucius,  and  Binning,"  Bochst-on-the-Maine, 
Germany.     Eng.  Pat  15,067,  August  7,  1894. 

By  heating  the  salts  of  0-naphthylamine  o-sulphonic  acid  to 
200° — 230   C.,  they  are  converted  into  the  salts  of  /3-naph- 
thylsulphamic    acid,    whilst   those    of    a-n.iphthylsulphamic 
acid  behave   differently,  being  converted  at  a   much  lower 
temperature  into  the  salts  of  a-naphthylamine  o-sulphonic 
acid.     Thionaphthamic   acid  or  a-naphthylsulphamic   acid 
was   obtained   by  Piria,  together  with   naphthionic  acid   by 
heating  a-nitronaphthalene  with  aqueous   alcoholic  ammo- 
uium  sulphite.     A  better  method  is  that  of  Traube  (Ber.  23, 
1653  and  24,  360),  which  consists  in  reacting  on  an  excess 
of  a-naphthylamine  in  presence  of  a  solvent  with  chloro- 
sulphonic  acid,  sulphuric  anhydride,  or  with  fuming  sulphuric 
acid.     The    a-naphthylsulphamic  acid  is  separated  as  am- 
monium   salt,   and    this    by  the    action  of   caustic  soda  or 
sodium  carbonate  is  converted  into  the  sodium  salt  which  is 
sparingly  soluble  in   cold  water,  or  it   can   be  separated  in 
anhydrous    lamina'   by  the    addition    of   salt.     In  order  to 
convert  it  into  1 '2-naphthylamine  sulphonic  acid,  the  well- 
dried  sodium  salt  of  the  u-naphthylstilphamic  acid  is  heated 
in  a  current  of  dry  carbonic  acid  gas  to  1853 — 190°  C.  until 
a  sample   dissolved  in  water,  boiled  with   hydrochloric  acid 
and   supersaturated  with   caustic  soda,  no   longer   contains 
a-naphthylamine.       A    higher    temperature    can    also    be 
employed  as  the  1' 2-naphthylamine  sulphonic  acid  salt  can 
be   heated  to  240°  C.  without  decomposition,  and  on   the 
other   hand   the    transformation   can  take   place,  although 
more  slowly,  at  170°  C.— T.  A.  L. 


The  Manufacture  of  New  Dyes  of  the  Rhodamine  Serii  s 
and  Intermediate  Products  and  Leuco-compounds  related 
thereto.  J.  Y.  Johnson,  London.  From  "  The  Badisehe 
Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng. 
Pat.  15,859,  August  20,  1894. 

Under  suitable  conditions,  chloral  hydrate  and  a  dialky- 
lated  m-amidophenol  can  be   condensed  in  such  a  manner 
that   the  ultimate  product  of  the   reaction  is  a   colouring 
matter  of  the  rhodamine  series.     The  reaction  takes  place 
in  four  stages  as  follows: — 1.    The  dialkylated  m-amido- 
pheuol    and    chloral    hydrate    combine    in   equimolecular 
proportion  with  elimination  of  one  molecule  of  water.     The 
resulting  product   is   colourless  and  insoluble  in  water,  but 
may  be  crystallised  from  alcohol,   acetone,  chloroform,  or 
benzene.     2.  One  molecular  proportion  of  the  condensation 
product  so  obtained,  when  heated  under  suitable  conditions, 
combines  with  another  molecular  proportion  of  a  dialkylated 
/H-amidophenol.    3.  The  product  so  obtained  is  a  leuco  base, 
which   on  oxidation  gives   a  blue  colouring  matter.     The 
oxidation  may  be  carried  out  by  exposing  the  leuco  base  to 
the    action    of  the   air    in    presence  of   ammonia,  but  it  is 
preferable  to  carry  out  the  oxidation  in  solution  by  the  use 
of  ferric   chloride,    chromic    acid,    peroxides,  or   the    like. 
4.  These  blue  colouring  matters  when  heated  in  solution  are 
rapidly  converted  into    rhodamines,   and    since    different 
dialkylated  m-amidophenols  can  be  used  in  the  second  stage, 
from  those  employed  for  the  first  condensation,  the  process 
is  applicable  for  the  production  of  asymmetrical  rhodamines 
of  a  new  series  which  hitherto  have  not  been  practically 
obtainable.     The   following  example  describes  the  method 
employed  for  obtaining  such  a  rhodamine.     Molecular  pro- 
portions of  chloral  hydrate  and  dimethyl-m-amido  phenol  are 
ground  together  for  about  half-an-hour.     The  mixture  first 
liquefies  and  then  becomes  solid.     One  molecular  proportion 
of  diethyl-m-amidophenol  is  then  ground  in  and  the  product 
after  spreading  in  thin  layers  on  trays,  is  heated  for  12  hours 
at  a  temperature  which  is  gradually  raised  from  40°  to  70°  C. 
After  powdering,  the  leuco  base  so  formed  is  suspended  in 
50   times   its   weight    of   water  and  dissolved  by  carefully 
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adding  dilute  acid.  A  5  per  Cent,  solution  of  ferric  chloride 
is  then  run  in  with  constant  agitation  until  no  further 
formation  of  colouring  matter  takes  place,  which  is  deter- 
mined by  salting  out  the  colouring  matter  and  adding  ferric 
chloride  to  the  filtered  solution.  When  this  is  the  case,  salt 
or  sodium  nitrate  is  added  and  a  blue  colouring  matter  is 
obtained  as  a  hydrochloride  or  nitrate.  It  dyes  tanniued 
cotton,  blue  shades  which  turn  reddish.  In  order  to  convert 
it  into  the  unsymmetrical  rhodamine,  the  blue  colouring 
matter,  preferably  as  hydrochloride,  is  dissolved  in  water 
and  allowed  to  stand  for  12  hours  or  until  the  desired 
change  has  taken  place.  This  is  determined  by  adding 
sodium  acetate  to  a  sample  and  extracting  with  ether,  when, 
if  no  blue  colouring  matter  is  extracted,  the  change  is 
complete.  On  adding  dilute  nitric  acid  until  the  colour  of 
the  solution  has  changed  from  red  to  bluish-violet,  shining 
green  crystals  of  the  new  rhodamine  separate  out.  The  new 
colouring  matter  dissolves  in  water  and  alcohol  giving 
bluish-red  solutions  with  a  yellow  fluorescence.  It  dyes 
wool  bluish-red  and  tannined  cotton  violet-red  shades. 

— T.  A.  L. 


Improved  Manufacture  of  Colouring  Matters  Dyeing  Blue 
toilh  Mordants.  C.  D.  Abel,  London.  From  "  The 
Actien  Gesellschaft  fur  Anilin  Fabrikation,"  Berlin, 
Germany.     Eng.  Pat.  16,530,  August  30,  1894. 

This  is  an  extension  of  Eng.  Pats.  23,311  of  1893,  and  9856 
of  1894  (this  Journal,  1894,  1189,  and  1895,  478).  In 
connection  with  the  colouring  matters  referred  to,  it  has 
been  found  that  the  o-naphthoquinone  compounds  employed 
in  the  second  of  the  above  specifications,  may  be  replaced 
by  hydroxy-o-naphthoquinones  and  their  sulphonic  acids. 
These  products  may  be  obtained  by  treating  mtroso-di- 
hydroxy naphthalenes  with  sodium  bisulphite  and  oxidising 
the  resulting  dihydroxynaphthalene  disulphonic  acids  to 
the  corresponding  quinone  compounds.  The  nitroso 
derivative  from  29  kilos,  of  ethyl-benzylaniline  sulphonic 
acid  is  reduced  to  ethyl-benzyl-p-phenylene  diamine  sul- 
phonic acid,  and  an  alkaline  solution  of  this  compound  has 
added  to  it,  with  constant  agitation,  43  ■  5  kilos,  of  2' .  1 . 2 . 4- 
hydroxynaphthoquinone  sulphonic  acid.  The  condensation 
product  is  salted  out,  filter-pressed,  and  dried.  In  order  to 
convert  it  into  a  blue  dyestuff,  20  kilos,  of  it  and  4  kilos. 
of  flowers  of  sulphur  are  dissolved  in  160  kilos,  of  fuming 
sulphuric  acid  containing  23  per  cent,  of  SOri.  The  mixture 
is  well  stirred,  heated  to  40^ — 60°  C.  for  4 — 6  hours,  and 
poured  into  ice-water.  The  solution  is  then  gently  warmed, 
when  a  precipitate  separates  out.  This  is  filtered  off, 
te-dissolved  in  dilute  soda  solution,  again  filtered,  and  the 
dyestuff  precipitated  from  the  filtrate  by  salt.  It  gives 
blue  shades  on  chrome  mordanted  wool,  fast  to  light,  acids, 
and  alkalis.— T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL,  SILK,  Etc. 

The    "  Mercer isation"    of   Cotton.      A.    Schcurer.      Bull. 
Soc.  Ind.  de  Mulhouse,  May  1895,  125. 

BtfiBCBB,  in  his  patent  of  1851,  recommends  that  the 
caustic  used  shall  be  cold  and  concentrated.  The  author 
in  1883  Studied  the  action  of  caustic  soda  on  the  cotton 
fibre  under  varying  conditions  of  concentration,  time,  and 
temperature,  with  results  as  tabulated  below: — 


Contra 
Produced  by 

Mi  m -criwj. 
tion. 


9,  Untreated  tissue 

J.  r    1  minute,  . 
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Length  at 
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10. 
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minute. . 
minutes. 
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750  grms.  Caustic  Soda  at  38°  B.  +  250  grms.  of  Water. 


13. 

C  1  minute.. 

84-5 

107 

11 

14.  At  20°  C. 

;    5  minutes. 

84-0 

107 

120 

15. 

(20  minutes. 

86  "0 

110 

116 

16. 

C  1  minute. . 

HV5 

107 

11 

17.  At  50°  C. 

<    ">  minutes. 

86"  5 

110 

11s 

18. 

(20  minutes. 

82-5 

103 

122 

500  grms  of  Caustic  Soda  at  38°  B.  +  500  grms.  of  Water 


19. 

(  1  minute. . 

86-5 

110 

115 

20.  At  20°  C. 

]   5  minutes. 

87-0 

112 

113 

21. 

(20  minutes. 

8(!0 

110 

116 

22. 

C  1  minute.. 

WO 

118 

106 

23.  At  50°  C. 

\    5  minutes. 

92-0 

117 

108 

24. 

(20  minutes. 

92-0 

117 

108 

25. 

r  1  minute.. 

95-0 

121 

105 

26.  At90°C.- 

5  minutes. 

95-0 

121 

104 

27. 

L 20  minutes. 

930 

118 

106 

The  length  of  the  untreated  tissue  is  taken  at  100  and 
the  other  measurements  are  compared  with  this  standard. 
Similarly,  the  resistance  to  rupture  is  also  compared  with 
that  of  the  untreated  cotton  taken  at  100,  the  experiments 
being  made  on  the  weft  of  the  tissue  with  bands  containing 
an  equal  number  of  threads. 

The  above  numbers  show  that  a  lye  of  a  concentration 
beyond  that  of  750  grms.  soda  38°  B.  +  250  grms.  of  water, 
does  not  sensibly  increase  the  contraction  of  the  fibre,  that  an 
immersion  of  one  minute  is  sufficient  to  complete  the  action, 
and  they  confirm  Mercer's  observation  that  the  action, 
proceeds  most  effectively  in  the  cold.  The  numbers  given 
must  not  be  taken  as  absolute,  being  true  only  for  the 
particular  tissue  (68  portees  alsacien),  and  will  vary  with 
the  nature  of  the  cotton  and  the  twist  of  the  thread. 

— W.  E.  K. 


Silk  Coating  for  Cotton  Fabrics.     Trade  Journals  Review. 
July  1895,  20. 

The  proposal  has  frequently  been  made  to  "  ennoble " 
cotton  fabrics,  by  chemically  coating  them  with  a  layer  of 
silk. 

The  process  comprises  several  distinct  and,  in  part,  pre- 
paratory operations.  The  first  is  that  of  "  mercerising  " 
with  acid  or  alkali,  the  second  impregnating  with  silk  solu- 
tion, the  third  the  precipitation  of  the  silk,  and  the  fourth 
the  polishing.  Previous  to  mercerising  the  cloth  is  boiled, 
calendered,  and  beetled.  It  then  passes  on  a  stretch,  and. 
guided  by  a  system  of  drawing  and  squeezing  rollers,  goes 
through  sulphuric  acid  of  about  1-53  sp.  gr.,  contained  in 
a  shallow-jacketed  iron  vessel,  and  kept  at  5°  — 8°  C.  The 
rollers,  submerged  in  the  acid,  are  glass,  porcelain,  bronze, 
or  lead-lined.  Those  fixed  above  the  bath,  and  arranged 
for  the  purpose  of  squeezing  out  the  superfluous  acid,  are 
rubber.  Pressure  and  speed  are  regulated  according  to  the 
weight  of  the  fabric,  one  yard  of  cloth  passing  in  from  five 
to  30  seconds.  Leaving  the  squeezing  rollers  the  cloth  at 
once  plunges  into  a  lead-lined  wooden  tank,  divided  into 
several  compartments,  all  of  whieli  are  traversed,  whilst  a 
constant  stream  of  water  flows  in  the  direction  opposite  to 

the  travelling  fabric.  When  every  trace  of  the  acid  is  thus 
washed  away,  the  cloth  is  fixed  upon  a  tenter  frame  where 
it  is  dried  on  the  stretch,  whilst  alternate  jerking  move- 
ments of  the  bands  or  chains  of  the  frame-  replace  each 
thread  in  its  proper  place.     Calendering  and  beetling  follow. 
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,d  of  sulphuric  acid,  oaustio  soda  or  potash  free  from 

mate,  ofaboul  1-86— 1  -i  ip.gr..  and  at  i   -8°C.  may 

mployed.      Manipulation   remains  the  same,  but  the 

material  for  the  roller*  and  tanks  lias  to  be  selected.    The 

essential  feature  of  the  process  is  of  course  the  prepai 

of  the  -ill-  solution.  Concentrated  solution  of  -ilk  is  obtained 

, micallj    with   hydrochloric  or  sulphuric    acid,    with 

potash  or  soda;  or ammoniacal  copper  solution  ma}' 
nee.  Mr.  Kayser  observes  that  "after  all 
implj  ■■'  question  of  the  dissolving  power  of  hydrated 
of  copper,  obtained  by  careful  precipitation  of  a  cold 
ami  dilute  copper  salt  with  one  equivalent  of  caustic  alkali, 
filtering  and  washing  in  strong  ammonia  at  a  low  tempera- 
ture and  to  the  point  of  saturation."  The  solution  is 
finally  -trained  through  asbestos  cloth  into  a  jacketed 
vessel,  fitted  with  an  agitator.  Then  at  8°  C.  silk  of  any 
kind  is  added  gradually  until  a  point  is  reached  when  the 
la-t  handful  ceases  to  swell  up.  The  agitation  is  continued 
and  the  thick  pasty  mass  gradually  becomes  fluid,  when  it 
is  in  the  proper  condition  for  use.  It  is  then  transferred  to 
a  box  furnished  with  guiding  rollers,  and  with  a  cover 
having  slits  for  the  admission  and  egress  of  the  fabric. 
Cloth  prepared  as  indicated  runs  through  the  silk  fluid,  and 
immediately  on  leaving  the  bath  enters  a  hot  flue,  where 
both  the  ammonia  and  the  water  evaporate,  leaving  a  deposit 
of  oxide  of  copper  and  of  silk.  From  the  former  the  fibre  is 
fired  by  rnnning  the  cloth  through  dilute  acid  and  thence 
through  the  washing  machine.  Drying  on  the  frame 
finishes  this  part  of  the  process,  unless  the  manipulation  is 
repeated  to  provide  a  particularly  heavy  silk  covering.  The 
cloth  may  now  be  bleached  either  by  stoving  or  with  per- 
oxide of  hydrogen,  as  is  customary,  or  the  silk  may  be 
dyed  or  printed.  It  has,  however,  whatever  course  he 
adopted,  to  undergo  mechanical  treatment,  such  as  calen- 
dering, beetling,  and  polishing  before  the  full  lustre  can  be 
developed.  In  order  to  he  ahle  to  do  the  work  with  due 
regard  to  economy,  it  is  necessary  to  take  steps  for  the 
recovery  of  the  copper  and  ammonia  used  in  the  process. 
Of  course  other  solvents  heside  ammoniacal  copper  hydrate 
can  be  used.  Solutions  of  silk  in  caustic  alkali  and  sul- 
phuric acid,  respectively,  would  he.  found  to  co-operate 
successfully.  They  are  placed  in  separate  vessels,  and  the 
fabric  is  passed  through  each  in  turn.  The  alkali  which 
adheres  from  the  first  bath  becomes  neutralised  in  the  acid, 
with  the  result  that  the  silk  substance  is  precipitated  upon 
the  fibre. 

PATENT. 

Improvements  in  the  Method  of  Producing  Ornamental  and 
other  Designs  upon  the  Surface  of  Textile  and  other 
Fabr-ics.  L.  Mistovski,  Heywood,  Lancashire.  Eng. 
Pat.  1297,  January  19,  1895. 

This  patent  refers  to  the  ornamentation  of  ordinary  single- 
texture  waterproof  fabrics.  To  the  fabric  is  given  a  coat  of 
shellac  in  ammoniacal  or  other  suitable  solution,  and  on 
this,  before  or  after  vulcanisation,  any  design  may  be 
printed  in  the  usual  way,  a  coating  of  transparent  rubber 
solution  being  afterwards  applied  as  a  protection. — F.  H.  L. 


VI.-DYEING,  CALICO  PRINTING,  PAPEE- 
STAINING.  AND  BLEACHING. 

New  Methods  for  the  Production  of  Azo  Colours  on 
Cotton,  Woollen,  and  Silk  Fabrics.  J.  Pokorny.  Pull. 
Soc.  Ind.  de  Mulhouse,  May  1895,  137—139. 

The  author  has  previously  shown  that  cotton  prepared 
with  tannin  and  tartar  emetic  has  the  property  of  absorb- 
ing and  fixing  certain  diazo-  and  tetrazo-compounds. 
Such  a  prepared  tissue  is,  for  example,  coloured  brown  by 
the  diazo  compound  of  a-naphthylamine,  orange  by  the 
corresponding  ^-compound,  and  brown  by  the  tetrazo-com- 
pound  of  dianisidine.  These  colours  resist  a  strong 
washing  with  cold  water.  The  dianisidine  compound 
combines  on  the  fibre  with  the  naphthols,  amines,  &c, 
giving  a  deep  violet  with  /3-naphtholate  of  soda  and  a  dark 
puce  with  the  hydrochloride  of  toluykne  diamine.      These 


new  colours  resist  soap  well.  The  author  has  found  that 
wool  and  silk  exhibit  a  similar  property  of  absorbing  dia/.o- 
and  tetrazo-compounds  and  combining  on  the  fibre  with 
nnphthols  and  amines,  and  that  cotton  prepared  with  tartar 
emetic,  also  wool  and  silk,  will  in  like  manner  absorb 
diamines  from  their  aqueous  solutions;  for  instance,  the 
hydrochlorides  of  dianisidine  and  toluylene  diamine,  which 
may  then  be  diazotised  and  combined  with  naphthols,  &c, 
on  the  fibre.  The  author  finds  further  that  cotton  prepared 
with  an  alkaline  sulpho-ricinate  behaves  exactly  in  these 
respects  as  if  prepared  with  tannin  and  tartar  emetic. 

—  W.  E.  K. 

Method  of  Printing  Alkaline  Cceruletn  and  Alizarin-Blue 
Colours  on  Turkey  Red.  F.  Minder.  Pull.  Soc.  Ind. 
Mulhouse,  May  1895,  136.  (Sealed  note  of  April  29, 
1886.) 

The  process  is  based  on  the  reduction  of  the  colours  by 
zinc  in  presence  of  caustic  soda.  The  colours  are  dissolved 
in  caustic  soda  at  38°  P.,  the  zinc  is  then  added,  and  the 
mixture,  after  lying  12  to  24  hours,  is  thickened  by  means 
of  British  gum  and  gum  dragon.  After  printing,  the  pieces 
are  steamed  4  or  5  minutes,  washed  off,  and  soaped  at  the 
boil.  In  the  case  of  the  (,'cerule'in  colour  it  is  advantageous 
to  chrome  after  steaming.  A  similar  result  may  be  obtained 
by  reducing  the  ordinary  bisulphite  compounds  of  the  colours 
by  means  of  zinc  and  then  adding  the  caustic  soda. 

— W.  E.  K. 

Discharge  Effects  produced  by  means  of  Chlorates  and 
Prussiates.  P.  Jeanmaire.  Pull.  Soc.  Ind.  Mulhouse, 
May  1895,  134.     (Sealed  note  of  April  2,  1885.) 

The  method  is  based  on  the  action  of  the  chlorates  upon 
the  prussiates  at  80°  to  100°  C,  observed  by  the  author  six 
or  seven  years  previously,  and  is  applied  to  the  discharging 
of  colours  in  general,  hut  in  particular  of  vat  indigo  blue. 
The  white  discharge  is  effected  by  means  of  the  chlorates  of 
soda,  baryta,  &c,  applied  at  a  suitable  strength  with  an 
admixture  of  4  to  20  grms.  ferricyanide  of  potassium  per 
litre  of  printing-colour.  For  red  discharge,  chlorate  of 
aluminium  is  used  with  the  ferricyanide,  and  by  preference 
a  persalt  of  tin  is  also  added.  After  printing,  the  tissue  is 
steamed  in  a  Mather-Platt  steamer,  and  then  washed,  dyed, 
&c,  as  usual.  The  discharge  may  also  be  used  with 
pigment  colours.  It  may  be  applied  to  the  discbarge  of 
alizarin  blue  and  most  colours  fixed  by  means  of  oxide  of 
chrome.  The  action  is  said  to  be  due  to  the  alternate 
reduction  of  the  ferri-  to  ferrocyanide,  and  its  re-oxidation 
by  means  of  the  chloric  acid. — W.  E.  K. 


PATENTS. 


Improvements  in  or  appertaining  to  Dyeing  Machines. 
M.  Cockroft  and  S.  J.  Pegg,  Leicester.  Eng.  Pat.  14,334, 
July  26,  1894. 

This  machine  is  designed  for  the  dyeing  of  yarn  or  of 
tacked  lengths  of  hose  or  socks.  Py  means  of  an  arrange- 
ment of  rod-carrying  blocks  and  rod-grips  or  jaws,  in 
conjunction  with  an  endless  chain,  the  rods  bearing  the 
yarn,  &c.  are  carried  through  the  dye-bath.  The  yarn  is 
partially  immersed  when  in  the  upper  line  of  traverse,  and 
wholly  below  the  surface  of  the  liquid  when  in  the  lower 
line.  When  the  extremity  of  each  circle  of  motion  is 
reached,  the  rod -grips  automatically  open  to  allow  of  the 
removal  of  the  rods  or  their  transference  to  a  washing-off 
machine.     Economy  of  steam  and  dyestuff  is  claimed. 

— B.  P.  P. 

Improvements  iji  Kiers  or  Vessels  for  Bleaching  Textile 
Fabrics.  P.  Walsh,  Manchester.  Eng.  Pat.  14,374, 
July  26,  1894. 

The  improved  kier  is  intended  for  the  use  of  caustic  soda 
instead  of  lime  and  sodium  carbonate.  In  combination 
with  an  ordinary  kier,  is  an  auxiliary  chamber  for  use  as  a 
reservoir.  In  this  vessel  the  liquor  is  heated  by  means  of 
steam  coils  to  the  desired  temperature,  and  circulated 
thence  through  the  kier.     The  vessel  is  connected  with  the 
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kier  by  two  pipes,  to  one  of  which  is  attached  a  circulating 
pump. 

The  necessity  for  pipes  or  coils  in  the  kier  is  obviated, 
and  other  advantages  claimed  are  greater  economy  of 
working,  a  saving  in  chemicals,  steam,  labour,  and  water, 
and  a  greater  production,  with  a  thorough  bleach  and  DO 
tender  cloth.— R.  15.  15. 


Improvements  in  Dyeing  certain  Colours  on  Cotton  Yams 
and  Fabrics.  H.  Wylie  and  J.  Morton,  Kenton.  Eng. 
Tat.  15,433,  August  14,  1894. 

A  mixture  of  the  oxides  of  iron  and  chromium  is  fixed 
on  cotton  by  passing  through  a  bath  containing  the 
bisulphites  of  those  metals.  Fixation  is  completed  by 
drying  and  steaming,  or  by  means  of  phosphate  or  carbonate 
of  soda.  The  shades  vary  from  olive-green  to  olive-brown, 
according  to  the  proportions  of  the  two  ingredients. 

— R.  B.  B. 


Improvements  in  and  relating  to  the  Printing  of  Cotton 
Fabrics.  W.  E.  Kay  and  The  Thornliebank  Co.,  Lim., 
Glasgow.     Eng.  Pat.  19,388,  October  12,  1894. 

This  invention  has  for  its  object,  the  production  of  printed 
fabrics,  of  which  certain  parts  have  a  crinkled  appearance, 
due  to  "  mercerisation  "  of  the  remaining  portions.  The 
fabric  is  first  printed,  in  the  parts  which  are  to  appear 
crinkled,  with  a  gum  resist,  or  resist  and  colour.  This  is 
followed  by  an  all-over  application  of  caustic  soda,  with  or 
without  colour,  whereby  those  portions  not  covered  by  the 
resist  are  mercerised  and  shrank.  The  printing  of  strongly 
caustic  colours  is  thus  avoided,  and  the  necessity  for 
registering  the  background  print  against  the  pattern,  as  in 
the  direct  printing  method,  is  removed. — R.  B.  B. 


Improvements  in  or  relating  to  Printing  in  several  Colours 
by  one  Impression.  F.  Barnwell,  Manchester.  Eng. 
Tat.  20,423,  October  25,  1894. 

Oudixaky  printing  inks  are  treated  with  three  mixtures 
successively.  The  first  contains  castor  oil,  turpentine, 
glycerin,  oil  of  tar,  and  copaiba  balsam.  The  second  con- 
sist! of  sulphuric  ether  and  chloroform,  the  third  of  liquid 
ammonia,  spirits  of  ammonia  (arom.),  and  ipecacuanha. 
After  pouring  off  any  liquid,  the  ink  is  ready  for  use.  Inks 
of  various  colours  60  prepared,  may  be  used  side  by  side  on 
the  same  inking  roller  without  in  the  least  flowing  sideways 
and  mixing  with  one  another,  and  thus  several  colours  may 
be  printed  in  one  impression. — K.  B.  B. 


7II.-ACIDS.  ALKALIS,  AND  SALTS. 

Automatic  Acid  Egg  Air-Valve.     Chem. Trade  J.  429,  82. 

I!r  the  use  of  this  valve  the  air  is  instantly  anil  automatically 

shut    off,    thus    preventing    waste.     The   acid  entering  the 

rids  to  lift  the  wooden    float  C   (which  barely  touches 

-tea. 


the  bottom  when  the  egg  is  empty),  and  this  lifts  valve  B. 
When  the  egg  is  full,  and  the  necessary  connections  opened 
to  direct  the  liquid  where  required,  the  air-tap  attached  to 
the  automatic  valve  is  opened,  the  compressed  air  rushes  in, 
acting  both  on  rubber  diaphragm  A  and  valve  B,  which, 
being  open,  allows  the  air  to  pass  down  and  force  the  acid 
out  of  the  egg.  As  the  last  few  inches  of  liquor  descend, 
the  float  does  the  same,  and  the  valve  B,  being  in  perfect 
equilibrium,  is  shut,  cutting  off  the  air-supply.  The  air-tap 
must,  of  course,  be  shut  by  the  attendant  before  refilling. 
By  lifting  or  depressing  the  projecting  spindle  end,  it  will 
be  ascertained  at  once  if  the  valve  is  working  rightly. 


New  Method  for  the  Gas  Volumetric  Determination  of 
Nitrogen  in  Nitrates.  F.  Gantter.  Zeits.  Anal.  Chem. 
1895,  34,  25- 

See  under  XXIII.,  page  770. 


New  Volumetric  Method  for  the  Determination  of  Phos- 
phoric Acid  in  its  Pure  Solutions.  K.  Segalle.  Zeits. 
Anal.  Chem.  1895,  34,  33. 

See  under  XXIII.,  page  770. 


Use  of  Chromates  for  the  Absolute  Prevention  of  Boiler 
Incrustation.  A.  Nieske.  Wochenschr.  f.  Brauerei, 
1895,  215. 

See  under  I.,  page  736. 


PATENTS. 


J. 


Improvements  in  or  relating  to  Condensing  Towers.     F 
Barbier,  Paris.     Eng.  Pat.  14,014,  July  20,  1894. 

Each  tower,  whether  one  or  a  series  is  used,  may  be  pro- 
vided with  a  central  vertical  cooling  shaft,  admitting 
through-passage  of  cold  air.  At  a  convenient  height  from 
the  bottom,  immediately  above  the  inlet  opening,  a  per- 
forated plate  is  placed  to  support  a  series  of  bells  or  inverted 
cells  formed  with  perforated  ends,  arranged  to  fill  the  space 
between  the  shaft  and  the  walls  of  the  tower  up  to  near  the 
top.  The  cells  are  preferably  of  cylindrical  or  truncated 
conical  shape,  formed  with  a  number  of  walls,  the  perforated 
ends  being  made  concave  and  of  basin  shape,  the  better  to 
retain  any  solid  particles  that  may  be  carried  over.  These 
cells  facilitate  condensation  by  cooling  and  by  producing 
multiplied  eddying  currents  of  the  vapours  or  gases  about 
moist  surfaces.  Towers  used  in  series  are  connected  by 
pipes,  each  pipe  leading  from  the  top  of  one  tower  to  near 
the  bottom  of  that  next  it.  When  gases  are  to  be  dissolved 
or  washed,  a  suitable  liquid  is  caused  to  flow  upon  the 
superposed  cells.  If  metallurgical  fumes  are  being  treated, 
the  cells  are  removed  from  time  to  time  to  remove  the 
condensed  products.  Each  tower  is  provided  with  an  outlet 
pipe  at  the  bottom,  for  flow  of  liquid  into  a  suitable  vessel. 
— E.  S. 

Improvements  in  the  Filling  of  Towers  used  in  the  Purifi- 
cation of  Acid,  and  for  such  like  Purposes.  II.  L. 
Doulton  and  L.  E.  Saneeau,  Lambeth,  Surrey.  Eng. 
Pat.  1  1,767,  August  1,  1894. 

K  wtTHKNwuti.  tiles  or  bricks  having  holes  formed  vertically 
through  them,  are  used  to  replace;  coke  for  charging  the 
tower*  described  in  the  title.  A  convenient  size  for  the 
blocks  is    about  '.»  ins.  square  by  4   or  5   ins.   deep,   each 
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having  four  hole  of  8  ina.  or  more  acrois.  When  such 
bloc  m  piled  up  bo  as  to  break  joint  In  Bucoenive  layers, 
ngs  will  be  left,  though  nol  in  a  vertical  line 
viih  ill.  and  below.  The  holes  may  be  round  or 
■quare.  rhe  illustration  given,  shows  the  manner  of  piling 
the  blooks.— E.  S.  

Improvements  in  or  relating  to  the  Manufacture  oi  Treat- 
ment of  Bicarbonate  of  Soda.  W.  L.  Wise,  London. 
From  Solvay  and  Co.,  Brussels,  Belgium.  Eng.  Pat. 
1  1,985,  August  4,  1804. 

The  sodium  bicarbonate  produced  by  the  ammonia-soda 
process  is,  in  its  wet  state,  placed  in  a  cylinder  having  a 

pervious  false  bottom  to  drain.  When  no  more  mother- 
liquor  passes  off,  a  quantity  of  water,  or  preferably  of 
solution  of  pure  bicarbonate,  equal  in  volume  to  the 
ammoniacal  mother-liquor  retained  by  the  drained  salt, 
is  added,  without  agitation.  The  supernatant  liquid  then 
displaces  the  mother-liquor,  "  molecularly,  so  to  speak,  and 
in  the  order  of  the  densities  of  the  liquids  present.-'  The 
bicarbonate  thus  washed,  is  allowed  to  flow  into  a  trough, 
within  which  a  bollow  cylinder  is  mounted  so  as  to  revolve 
horizontally.  The  cylinder  has  solid  ends  and  a  periphery 
of  perforated  sheet  metal  coated  externally  with  a  filtering 
medium,  such  as  metallic  cloth  covered  with  flannel.  A 
partial  vacuum,  of  about  25  to  30  centimetres  of  mercury, 
is  produced  within  the  revolving  cylinder,  and  the  bicar- 
bonate in  the  trough  is  kept  in  agitation.  The  crust  of 
nearly  dry  bicarbonate  that  forms  upon  the  cylinder,  is 
removed  from  time  to  time  by  a  scraper,  for  transference 
to  a  suitable  receptacle. — E.  S. 


Improvements  in  or  relating  to  the  Manufacture  of  Blench- 
ing Powder  and  other  Hypochlorites.  W.  L.  Wise, 
London.  From  E.  Solvay,  Brussels,  Belgium.  Eng. 
Pat.  14,986,  August  4,  1394. 

When  sodium  chloride  is  electrolysed  for  the  manufacture 
of  caustic  soda,  the  evolved  hydrogen  and  chlorine  are 
mixed,  as  produced  in  many  forms  of  apparatus,  and  such 
a  mixture  is  liable  to  have  the  gases  present  in  such  pro- 
proportion  as  to  be  explosive,  either  by  contact  with  a 
flame,  or  under  the  influence  of  light.  It  is  found  that 
the  presence  of  hydrogen  does  not  interfere  with  the 
absorption  of  chlorine  by  lime ;  but  with  the  mixture  of 
gases  described,  it  is  preferred  to  employ  small  continuous- 
action  chlorinators,  such  as  a  revolving  cyliuder  arranged 
with  its  axis  at  a  slight  inclination  to  the  horizon,  and 
having  internal  helical  ribs. 

Another  process,  by  which  all  risk  of  explosion  of  the 
gaseous  mixture  is  obviated,  and  which  permits  of  using 
ordinary  chlorinating  chambers,  consists  in  collecting  the 
practically  pure  hydrogen  issuing  from  the  outlet  to  the 
chambers,  and  mingling  it  with  the  entering  gaseous 
mixture.  The  excess  of  hydrogen  thus  added,  renders 
the  mixture  non-explosive.  In  the  manufacture  of  other 
hypochlorites,  in  which  the  gases  are  passed  through  a 
liquid,  the  mixture  of  electrolytic  chlorine  and  hvdrogen 
may  be  used  without  inconvenience. — E.  S. 


Improvements  in  or  relating  to  the  Separation  of  Caustic 
Alkalis  from  the  Liquors  obtained  by  the  Electrolysis  of 
Alkaline  Salts.  W.  L.  Wise,  London.  From  Solway 
and  Co.,  Brussels,  Belgium.  Eng.  Bat.  14,987,  August  4, 
1894. 

Only  about  10  per  cent,  of  caustic  alkali  is  stated  to  be 
usually  obtained  in  the  electrolysis  of  alkaline  chlorides, 
and  the  object  of  the  invention  is  to  effect  the  separation 
of  such  unconverted  chlorides.  The  solution  may  be 
concentrated  until  the  chloride  separates,  and  the  mixture 
of  salt  and  caustic  solution  then  treated  as  described 
below.  But  preferably,  a  strong  solution  of  caustic  soda, 
of  about  40°  B.,  is  added  to  the  original  solution,  to  cause 
precipitation  of  the  chloride.  The  soft  mud  thus  produced, 
is  placed  in  a  cylinder  jacketed  for  steam-heating,  and  pro- 
vided with  a  permeable  false  bottom,  with  a  device  for 
admitting  the  washing  liquid  at  its  upper  part,  and  with 


a  discharging  device  at  its  lower  part.  Saturated  brine, 
equal  in  volume  to  the  caustic  .solution  to  be  displaced, 
is  admitted  in  such  manner  as  not  to  agitate;  the  con- 
tents, and  the  discharge-cock  at  the  bottom  of  the  vessel  is 
opened,  when  the  "caustic  solution  is  expelled  practically 
in  successive  horizontal  layers,  and  is  replaced  by  the  salt 
water  without  any  mixture  taking  place."  The  discharge- 
cock  is  closed  in  time  to  prevent  flow  of  the  brine.  The 
process  is  carried  out  at  a  temperature  of  about  100°  C., 
obtained  by  passing  steam  through  the  jacket  to  the 
cylinder.  The  Blight  causticity  of  the  mother-liquor  (the 
washing  brine)  does  not  interfere  with  its  fitness  for  a 
succeeding  operation. — E.  S. 


A  Process  for  obtaining  Cyanogen  or  its  Compounds  from 
the  Cases  resulting  from  the  Dry  Distillation  of  Sub- 
stances of  Organic  Origin.  II.  Drehschmidt,  Berlin. 
Eng.  Pat.  16,149,  August  24,  1894. 

See  under  III.,  page  742. 


Manufacture   of  Alkaline   Cyanides    and  Ferrocyanides. 
G.  Kiaemer,  Berlin.     Eng.  Pat.  16,529,  August  30,  1894. 

Anthracene  residues,  rich  in  carbazol,  are  heated  with  a 
proportional  quantity  of  caustic  potash  or  soda,  in  a  cast- 
iron  vessel,  the  temperature  necessary  to  obtain  potassium 
carbazol  being  260°  to  280  ( !.,  and  about  60°  higher  for  the 
sodium  salt.  The  melt  is  run  into  suitable  moulds,  and, 
after  cooling,  the  cake  of  potassium  (or  sodium)  carbazol 
is  readily  separated  from  the  upper  layer  of  solid  anthracene 
hydrocarbons.  The  proportions  used  to  obtain  the  potas- 
sium carbazol  are,  200  parts  of  anthracene  residue  containing 
40  per  cent,  of  carbazol,  and  30  parts  of  potassium  hydroxide. 
The  crude  potassium  carbazol  is  converted  into  potas- 
sium cyanide,  with  separation  of  carbon,  by  heating  to 
bright  redness  in  a  suitable  vessel,  the  addition  of  a  little 
potash  assisting  the  reaction.  It  is  stated  that  50  per  cent, 
of  the  nitrogen  of  the  carbazol  is  thus  converted  into 
cyanide.  If  a  ferrocyanide  be  required,  iron  powder  is 
added  to  the  carbazol  compound  which  is  to  be  converted. 
Similar  results  are  obtained  with  sodium  carbazol,  but  the 
temperature  of  reaction  is  higher. — E.  S. 


Improvements  in  or  connected  with  the  Transport  of  Sul- 
phuric, Hydrochloric,  Nitric,  and  other  Corrosive  Acids. 
B.  England,  London.  Eug.  Pat.  16.536,  August  30, 
1894. 

Stnr  vule  neutral  absorbent  substances,  such  as  kieselguhr, 
peat,  &c.  are  to  be  used,  instead  of  the  whiting,  sawdust, 
ashes,  &c,  stated  to  be  ordinarily  used  for  packing  bottles 
or  vessels  containing  such  acids — E.  S. 


Improvements  in  the  Treatment  of  Alkaline  Salts,  or  the 
Salts  of  Alkaline  Earths.  J.  Y.  Johnson,  Londou. 
From  N.  Basset  and  W.  de  Baranoff,  Paris.  Eng.  Pat. 
21,447,  November  7,  1894. 

Sodium  chloride,  mixed  in  a  moist  state  with  sand  or  the 
like,  is  moulded  into  balls,  which,  when  dried,  are  acted 
upon  in  heated  apparatus  (which  is  described)  with  dry  air 
and  sulphurous  acid  gas  if  chlorine  is  to  be  obtained  as  a 
by-product,  or  with  steam  and  sulphurous  acid  gas  when 
hydrochloric  acid  is  to  be  produced.  Solution  of  the  sodium 
sulphate  thus  obtained,  is  decomposed  by  calcium  di-hydrogen 
phosphate  by  aid  of  heat  and  agitation,  to  produce  the  cor- 
responding sodium  phosphate  and  calcium  sulphate.  The 
sodium  phosphate  solution  is  precipitated  by  milk  of  lime 
to  throw  down  tri-calcium  phosphate,  to  be  again  utilised  in 
the  process,  solution  of  caustic  soda  being  thus  obtained, 
which  may  be  saturated  with  carbonic  acid,  produced  in 
another  stage  of  the  process,  hereafter  described,  to  obtain 
sodium  bicarbonate,  from  which  other  sodium  salts  are  pro- 
ducible b}-  usual  means. 

Calcium  sulphate,  either  natural  or  a  by-product  in  the 
above-described  processes,  is  heated  with  carbon  in  a  retort. 
The  carbonic  acid  gas  evolved  is  stored  for  use,  and  the 
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calcium  sulphide  is  moistened  and  treated  in  a  olose  cham- 
ber with  carbonic  acid  gas.  The  hydrogen  sulphide  given 
off  is  burned  into  sulphurous  acid,  for  application  in  the 
first-mentioned  process.  Part  of  the  sulphurous  acid  is 
also  applied  to  obtain  the  soluble  calcium  phosphate  used 
in  decomposing  sodium  sulphate,  the  process  consisting  in 
agitating  powdered  tri-calcium  phosphate  with  heated  water 
whilst  the  sulphurous  acid  gas  is  injected.  The  solid  pro- 
duet,  calcium  sulphite,  is  used  with  or  in  place  of  calcium 
sulphate,  in  obtaining  carbonic  acid  gas,  calcium  sulphite, 
and  sulphurous  acid  in  succession. 

The  described  processes  are  equally  applicable  in  treating 
potassium  chloride,  which,  however,  is  obtained  as  carbonate 
instead  of  as  bicarbonate. — E.  S. 


Improvements  in  the  Manufacture  of  Sulphuric,  Nitric, 
and  Nitrous  Acid,  and  of  Sulphate  of  Soda,  Oxide  of 
Iron,  and  Alumina.  W.  Garroway,  Glasgow,  N.B.  Eng. 
Pat.  2466,  February.!,  1S95. 
A  mixturk  of  ferrous  sulphate  and  sodium  nitrate  in  equi- 
valent proportions,  is  heated  to  dull  redness  in  an  iron  pot 
or  retort  such  as  is  commonly  used  in  the  manufacture  of 
nitric  acid.  Sodium  sulphate  and  ferric  oxide  are  formed, 
whilst  nitric  acid,  accompanied  by  nitrous  acid,  is  volatilised. 
The  acid  vapour  may  be  led  into  sulphuric  acid  chambers, 
for  use  there,  or  may  be  recovered  by  condensation. 
Sodium  sulphate  is  lixiviated  out  of  the  fixed  residue,  and 
the  solution  concentrated  to  obtain  Glauber's  salt.  The 
ferric  oxide  remaining  is  stated  to  be  of  superior  quality  for 
application  as  a  pigment. 

Aluminium  sulphate  or  alum  may  be  substituted  for 
ferrous  sulphate  in  the  process,  in  which  case  the  residue 
contains  alumina,  which  is  separated  from  sodium  sulphate 
by  dissolving  out  the  latter.— K.  S. 


Improvements  in  and  connected  icith  th<-  Manufacture  oj 
Alkaline  Carbonates.  W.  von  Paranoff,  Paris.  Emr. 
Pat.  9555,  May  14.  1895. 
The  difficulty  experienced  in  obtaining  an  approximately 
complete  decomposition  of  barium  sulphate  into  sulphide 
when  the  former  is  heated,  as  is  usual,  with  carbon  in  excels, 
is  stated  to  be  due  to  the  use  of  the  ex  :ess  of  carbon.  The 
inventor,  therefore,  heats  an  intimate  mixture  of  finely- 
ground  barium  or  strontium  sulphate  with  only  the  theo- 
retically necessary  quantity  of  carbon,  or  thereabouts,  a- 
required  by  the  equation  I5aS<),   +  21  BaS  +  2C02. 

The  barium  or  strontium  sulphide  thus  obtained  is  finely 
ground,  and  treated,  as  far  as  possible,  out  of  contact  of 
air,  with  solution  of  an  alkaline  sulphate,  and  without 
filtering,  carbonic  acid  gas  is  directly  passed  in,  hydrogen 
sulphide  being  evolved.  The  solution  of  alkaline  carbonate 
obtained  may  then  be  separated,  and  the  barium  or  stron- 
tium sulphate  reproduced  be  used  for  regenerating  the 
sulphide  formed  in  the  first  reaction.  This  procedure  is 
adopted  to  prevent  the  formation  of  hyposulphite,  thiosulphate, 
or  the  like. —  I     - 


Process  of  Manufacturing  Alkaline  Bichromates.     M.  \V. 
likgy,  Tenefly,  New  Jersey,  U.8.A.     Eng.  Pat.  9558, 
May  14^  [09 

FmCLT  ground    chrome    ore    is    mixed    with    lime,  and  "  an 
oxygenated  compound  of    'lie  radical    metal    of    the   alkali," 

of  which  it  is  desired  to  obtain  the  bichromate i  the  mass 
armed  into  bricks,  and  roasted  at  about  the  temperature 

of  melting  silver,  until  the  neutral  chrornatc  of  the   alkali  i- 

rolry  formed;  the  mas-  is  then  kept  at  a  higher  tempera 
tun  until  the  reaction  is  completed,  as  indicated  by  the 
colour  or  by  chemical   tests.    On   lixiviating  the  cooled 
rot  ,  tin:  double  ehromate  of  line-  nod  the  alkali 

under  treatment  into  solution.    The   solution    of 

double  ehromate  is  fed  into  a  coarse  filter,  preferably  of 

asbestos,  impregnated  with   an    insoluble  fatty  acid,  such 
oleic  acid.      The  lime   Constituent  is    withdrawn  by  the  fatty 
I,  forming  a  calcareous  soap,  and  solution  of  the   alkaline 
bichromate    filters    through,    and    may    be  concentrated    to 

obtain  solid  bichromate.     I  be  fiber  after  washing,  is  treated 


with  dilate  hydrochloric  acid  and  the  calcium  chloride  formed 

washed  through;  the  regenerated  fatty  acid  remaining  on  the 

filter,  can  then  be  used  again.— E.  S. 


T7I1I.-GLASS,  POTTERY,  ENAMELS. 

The  "Expansion  of  Ceramic  Pastes  and  Glazes.  If.  Le 
(hatelier,  Bull,  de  la  Soc.  d'Encouragement  pour  l'Ind. 
Xat.     February  1895,  181—184. 

One  of  the  most  difficult  problems  in  the  manufacture  of 
porcelain  and  pottery,  is  to  obtain  glazes  perfectly 
adapted  to  the  pastes  used.  When  this  is  not  the  case, 
they  expand  unequally  on  heating,  and  cracks  are  produced 
in  the  glaze.  With  the  object  of  discovering  the  relation 
between  the  chemical  composition  and  the  expansion,  the 
author  has  examined  different  varieties  of  silica,  clay,  and 
baked  porcelain. 

The  expansion  of  quartz  and  quartz  sand  on  heating  is 
shown  graphically,  being  measured  on  a  millimetre  scale. 

It  is  also  shown  for  different  varieties  of  silica,  but  there 
is  a  little  uncertainty  in  the  relative  expansion  of  the 
amorphous  silica  and  tridymite,  on  account  of  the  presence 
of  the  lime  used  to  agglomerate  them.  The  general  law 
appears  to  be  that  all  varieties  of  silica,  with  the  exception 
of  amorphous  silica,  at  certain  temperatures  show  abrupt 
changes  in  dimension,  and  these  are  also  likely  to  occur, 
though  to  a  less  extent  in  ceramic  pastes,  all  of  which 
contain  free  silica. 

The  expansion  of  a  number  of  ceramic  pastes  and  glazes, 
is  also  represented  graphically.  Porcelain  alone  shows 
expansion,  increasing  regularly  with  the  temperature,  which 
seems  to  indicate  that  the  partial  vitrification  lias  led  to 
the  transformation  of  the  quartz  into  amorphous  silica.  A 
specimen  of  Saxony  porcelain  also  showed  a  very  feeble 
expansion — about  7  per  cent.  The  stoneware  from  Vosges 
clay  was  baked  in  the  laboratory,  the  temperature  and 
length  of  time  of  baking  being  less  than  is  given  in  the 
industrial  process.  It  is  probable  that  the  greater  part  of 
the  quartz  did  not  change  its  condition,  which  no  doubt 
accounts  for  its  difference  from  porcelain  in  this  respect. 
The  Bordeaux  earthenware  was  made  from  a  very  pure  Dor- 
dogne  clay,  which  contained  about  10  per  cent,  of  quartz. 
It  was  baked  for  three  hours  at  1,.)00°  C.  The  Nevers 
earthenware  was  baked  at  l.OOO1  C,  the  normal  temperature 
for  this  variety.  The  presence  of  lime  accounts  for  its 
greater  expansion  ;  paste  of  this  kind  contains  about  25 
per  cent,  of  calcium  carbonate.  The  curves  in  the  case  of 
the  different  ceramic  pastes  must  only  be  regarded  as  pro- 
visional, since  the  experiments  were  not  sufficiently  exact 
to  allow  the  angular  points  in  the  expansion  curves  to  be 
indicated,  although  these  must  have  existed  in  most,  on 
account  of  the  presence  of  quartz. 

The  curves  of  expansion  of  glazes  are  very  regular,  the 
coefficient  of  expansion  increasing  very  slightly  with  the 
temperature — ('.  A.  M. 


Adhesion  of  Aluminium  and  other  Metals  to  Class. 
Charles  Margot,  Arch,  des  Sciences,  Phys.  et  Xat., 
Geneva,  18'^:.,  161.  Proc.  Inst.  Civil  Eng.  121,  i'i-, 
1895,  105. 

.See  under  X.,  page  753. 


PATENTS. 


Improved    Methods   of  Preparing    Transfers    for  Use    in 
Decorating  Pottery  Ware.    .1.  'J.  Bailey,  Stoke-on-Trent. 
■    Pat.  1  1,875,  August  8,  1*94. 

Tin-,  required  design  is  produced  Qpon  a  lithographic  stone, 
and  transfers  obtained  in  lithographic  varnish  upon  transfer 
paper  in  the  usual  way,  and  the  design  is  then  imprinted 
on    the    ware,  dusted    with    the    requisite    colours    and    fired. 

The  application  of  two  or  more  colours  may  be  facilitated 

by  the  use  of  suitable  stencils.— B.  II. 
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Improved  Methods  of  Obtaining  Prints  or  "  Transfei 
I),   igns,  Patterns,  or  Pictures,  and  Reproducing  such 
Designs,    Patterns,   or    Pictures   upon    the  sin/arc   of 
China,  or  the  like  Articles.     Sir  II.   Doulton,  Lambeth, 
and   .1.   Slator,   Burslem.     Eng.   Pat.   15,041,  August  7, 
1894. 
Tin   design   is  painted  in  Brunswick  black  on  glass  and 
reproduced  photographically  upon  gelatin,  a  gelatin  print- 
ing surface  being  ultimately  obtained  in  the  usual  manner. 
Mercuric  oxide  or  "  ammoniated   mercuric  chloride  "  is 
spread  upon  the  printing  surface  and    transfers  obtained 
and    transmitted    on    to    the    vitrified  surface  of   china   or 
earthenware.     Colours  are  then  dusted  on  with  or  without 
the  aid   of  stencils,   and  the   ware   fired.     The  design  may 
also   be  transferred   to   copper,  the   plates  then  etched  with 
acid    and    transfers   in   mercuric  oxide  obtained   therefrom 
and  used  ns  before. — P>.  11. 


Improvements  in  the  Manufacture  of  Glass  Plates. 
T.  Lefevre  and  L.  Michau,  Paris,  France.  Eng.  Pat. 
9714,  May  16,  1805. 

Glass  is  cast  upon  a  table  and  a  second  layer  of  glass  of 
a  different  colour  then  cast  upon  the  first,  the  thickness  of 
each  element  of  the  compound  sheet  being  determined  by 
the  vertical  height  of  its  allotted  roller,  by  the  traverse  of 
which  the  plastic  mass  is  spread.  Designs  maybe  impressed 
upon  the  glass  through  one  or  more  of  the  several  layers 
forming  the  compound  sheet.  The  designs  are  produced  by 
the  use  of  a  descending  plate  bearing  the  device  desired  and 
moving  with  its  lower  face  strictly  parallel  to  the  table. 
The  designs  may  extend  completely  through  the  sheet  of 
glass  and  the  recesses  produced  may  be  filled  in  with 
coloured  enamels. — B.  B. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

PATENTS. 

An   Improved   Composition   and   the  Production  therefrom 

of  Blocks,  Slabs,  Vessels,  or  like  Articles,  more  especially 

intended  for  the  Production   of  Paving  Blocks  or  Slabs, 

or    Conduits  for    Electric    Cables.     C.    .lost,   Frankfurt 

o/M.,  Germany.     Eng.  Pat.  15,095,  August  7,  1894. 

2*5  parts  by  weight  of  "petroleum  residue"  is  heated  in 

a   boiler  to    80°    C.    and   8    parts    of   graphite    stirred    in. 

10  parts  of  finely-powdered  slate  are  then  added  and  the 

stirring   is   continued    until  a    dry   sandy  product   results. 

12  parts  by  weight  of  purified  Trinidad  asphalt  are  heated 

and   added   to   the  mixture    prepared    as    above,    and    25 

parts    of   "  asphalt   in    powder "    added    to    the    resulting 

material.     The    finished  composition    is  moulded  under  a 

pressure  of  about  120  kilos,  per  sq.  cm. — B.  B. 


Improved  Apparatus  for   Coating  Paving   Blocks,  other 
like   Blocks,   and  lengthy  supple   Subjects  with  Tar-Oil 
Pigments   or   other   Liquids.     '£.    Willmot,  Toongabbie, 
New  South  Wales,  and  M.  T.   Morgan,  Arncliffe,  New 
South  Wales.     Eng.  Pat.  7968,  April  22,  1895. 
A    tank    filled    with    the    preservative    liquid    (heated    if 
necessary)  is  fitted  with  a   perforated  shoot,  curved  down- 
wards in  the  middle  so  that  it   dips  below  the  surface  of  the 
liquid.     The  blocks  or  other  objects  to  be  coated  are  filled 
in  at  the  end  of  the  shoot,  pass  through  the  liquid,  and 
emerge  at  the  other  end  between  scrapers,  which   remove 
the   adhering  surplus    of  preservative    material.      Flexible 
articles,  such  as  laths,  may  be  similarly  treated. — B.  B. 


Improved  Apparatus  for  Impregnating  Wood  with  Liquids. 

L.  M.  G.  J.  Lonstalot,   Paris,   France.     Eng.   Pat.   9247, 

May  9,  1895. 
The  apparatus  consists  of  a  vessel  divided  into  longitudinal 
compartments  and  enclosed  in  a  steam  jacket.     In  place  of 


septa  formmg  the  compartments,  the  vessel  may  consist  of 

ies  of  horizontal  tubes,  the  whole  set  being  enclosed 

in  a  jacket.     Closure  of  the  cells  may  be   made  by  a  hinged 

door  opening  outwards  and  bearing  on  a  rubber  washer, 

the  door  when  open  falling  back  into  a  suitable  recess.  In 
this  case  the  door  may  also  be  held  up  by  a  swinging 
piece  pivotted  on  its  outer  >-ide  to  prevent  its  opening 
when  a  vacuum  is  formed  in  the  compartment  to  which  it 
belongs.  Several  members  identical  in  design  may  be 
joined  in  series.  The  process  of  impregnation  consists  in 
raising  the  temperature  of  the  contents  of  the  cells,  par- 
tially evacuating  and  injecting  the  preservative  liquid.  The 
apparatus  may  be  supported  on  trunnions  to  facilitate  loading 
and  discharge. — 15.  B. 

An  Improved  Method  and  Apparatus  for  Testing  Sand 
used  for  Bui/ding  Purposes  and  for  other  Purposes  of 
the  like  hind.  J.  C.  Cleghorn,  Calcutta,  India.  Eng. 
Pat.  9792,  May  17,  1895. 

See  under  XXIII.,  page  770. 


X.-METALLTJRGY. 

Improvements  in  Metallurgy.     Dingl.  Polyt.  J.  1895, 
296,  45—47. 

Tin. — By  heating  tin-plate  scrap  to  1,000"  C.  in  the 
absence  of  an  oxidising  atmosphere,  e.g.  in  a  closed  vessel, 
the  tin  almost  completely  separates  from  the  iron  and 
collects  upon  the  bottom  of  the  vessel,  leaving  the  iron 
with  a  surface  so  clean  that,  if  in  the  form  of  sheet,  it  may, 
for  example,  be  used  for  ferrotype  plates.  (W.  L.  llrock- 
way,  of  New  York,  in  Ger.  Pat.  66,350  of  1891.)  G.  Vort- 
mann,  in  Vienna,  and  A.  Spitzer,  in  Buda-Pest  (Ger.  Pat. 
7  3,826  of  1893),  treat  tin  scrap,  ore,  or  waste  tin  com- 
pounds by  fusiDg  them  in  closed  vessels  with  50  per  cent, 
of  a  mixture  of  1  part  of  sulphur  with  2  parts  soda,  and 
then  leaching  with  water,  or  by  digesting  them  direct  with 
a  solution  of  sodium  sulphide.  The  resulting  sodium 
sulpho-stannate  solution  is  electrolysed  with  lead  anodes 
and  thin  tinned  copper  cathodes. 

Arsenic  Recovery  in  Enyland. — Arsenical  pyrites  con- 
taining 23 — 30  per  cent.  Fe  and  12-5 — 14  per  cent.  As  is 
hand-sorted  and  crushed,  then,  after  mixing  with  coal  of 
low  value,  it  is  roasted  in  reverberatory  furnaces  with  con- 
densing chambers  attached.  The  impure  arsenious  acid 
deposited  is  refined  by  sublimation  in  rotating  iron  cylinders. 
Three  men  can  thus  prepare  300  tons  As.,0,  per  month. 

— W.  G.  M. 

Improvements  in   Metallurgy.     Dingl.  Polyt.  J.  1895,  296, 

112—114. 

W.  H.  Greene  and  W.  H.  Wahl,  of  Philadelphia,  prepare 
manganese  free  from  iron  and  carbon  lrom  an  impure 
manganese  ore  as  follows  :  — The  crushed  ore  is  treated 
with  sulphuric  acid  (sp.  <rr.  1  -84)  diluted  with  two  or  three 
volumes  of  water,  which  should  dissolve  the  whole  of  the 
iron  (down  to  0-l  per  cent.),  but  practically  no  manganese. 
The  residual  manganese  dioxide  is  well  washed,  and  con- 
verted into  Mn304  by  heating  to  400°— 500°  C.,  and  then 
into  MuO  by  further  heating  in  gaseous  or  volatile  hydro- 
carbons or  in  carbon  monoxide.  Solid  carbon  should  not 
be  employed,  lest  some  of  the  oxide  become  converted 
into  metal,  and  combining  with,  fix  a  proportion  of  car- 
bon. The  pure  MnO  is  then  reduced  by  an  equivalent 
weight  of  aluminium  or  magnesium,  in  a  crucible  lined  with 
lime  or  magnesia  ;  fluorspar  or  cryolite  (or  both)  being 
added  as  a  flux.  The  resulting  manganese  is  free  from 
silicon,  carbon,  and  iron,  and  resists  atmospheric  oxidation 
well  (German  Patent,  70,773  of  1893).  Lebcdeff,  who  has 
patented  the  reduction  of  metallic  oxides  by  carbon  mon- 
oxide produced  by  the  infiltration  of  carbon  dioxide  through 
a  graphitic  partition  (see  this  Journal,  1891, 10,  838  ;  1892, 
11,  923  ;  and  1893,  12,  694),  states  that  sulphur,  phos- 
phorus, or  arsenic  may  be  eliminated  from  metals  by 
similar  means,  owing  to  the  dissociation  of  carbon  monoxide 
in    the   presence   of  the    metal,    which  combines  with  the 
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carbon,  whilst  the  resulting  carbon  dioxide  oxidises  the  metal- 
loid. Sternberg  and  Deutsch  prepare  ferro-molybdenum 
containing  35  per  cent.  Fe,  60  per  cent.  Mo,  and  5  per 
cent.  C.  as  a  fused  regulus,  by  heating  a  crucible,  containing 
ferrous  molybdate  mixed  with  27  per  cent,  of  carbon,  to  an 
incipient  white  beat.  Cupro-iuolybdenum,  carrying  50  per 
cent,  of  M.O,  may  be  made  in  a  similar  manner  from  cuprie 
molybdate  mixed  with  21  per  cent,  of  carbon. — W.  G.  M. 


Cyanide  Practice.     A.  James.     Inst,  of  Mining  and 
Metallurgy,  May  15,  1895. 

Tins  paper  treats  the  subject  in  a  general  sense  under  the 
three  headings: — (1.)  The  preliminary  investigation  of 
samples;  (2)  Plant;  and  (:5)  Extraction.  The  author  states 
that  the  addition  of  oxidising  agents  to  accelerate  solution  has 
proved  ineffective  in  practice.  "  The  solution  itself  contains 
more  than  sufficient  oxygen  for  the  reaction,  as  does  also  the 
charge  to  be  treated,  and  as  has  already  been  pointed  out, 
ferricyanide  of  potassium  is  also  frequently  present,  so  that 
any  such  addition  is  quite  unnecessary."  Cyanogen  bromide 
is  successful  with  metallic  gold,  but  with  ores  or  tailings 
there  is  stated  to  be  no  improvement  in  the  results  obtained, 
but  there  is  an  increased  consumption  of  cyanide.  In 
conclusion,  the  author  states  that  the  presence  of  a  consi- 
derable amount  of  caustic  potash  or  soda  is  essential  to  the 
regenerating  reactions,  and  he  advises  the  addition  of  it 
when  starting  with  fresh  solutions  of  cyanide.  It  is  said 
not  only  to  protect  the  cyanide,  but  actually  to  improve  the 
extraction  and  to  lessen  the  consumption. — A.  "W. 


Improvements  in  Gold  Extraction.     H.  L.  Sulman.     Inst. 
of  Mining  and  Metallurgy,  February  20,  1895. 

The  author  gives  a  full  account  of  his  cyanogen  bromide 
and  potassium  cyanide  process  of  gold  extraction.  He 
enters  largely  into  the  chemistry  of  the  subject,  and 
details  many  satisfactory  experiments,  both  on  a  small 
and  on  a  fairly  large  scale.  It  is  found  that  a  better 
solvent  is  obtained  by  adding  the  already  formed  haloid 
compound  than  by  forming  it  in  situ,  besides  which  a 
saving  of  half  the  bromine  is  effected.  The  haloid 
cyanogen  compounds  are  not  themselves  solvents  of  gold, 
and  a  mixture  of  them  with  potassium  cyanide  will  remain 
stable  for  an  indefinite  time,  the  presence  of  gold  deter- 
mining the  chemical  upset  of  the  system.  Free  silver  will 
also  rapidly  dissolve  in  the  mixture,  but  this  metal  is 
generally  found  as  sulphide,  upon  which  the  haloid  com- 
pound has  no  specific  action,  so  that  the  silver  extraction 
may  be  said  to  be  unaffected. 

The  author  sees  no  objection  to  cyanogen  bromide  as  a 
commercial  article.  The  assumptions  as  to  its  highly- 
poisonous  nature  have  little  foundation,  and  it  is  com- 
paratively innocuous  as  compared  with  hydrocyanic  acid. 
It  is  anhydrous,  and  may  be  exported  in  tins  with 
an  interior  coating  of  paraffin-wax,  and  can  be  preserved 
for  indefinite  periods  in  well-closed  vessels.  In  practice, 
trength  of  the  solution  should  never  exceed  0*6  per 
cent,  of  potassium  cyanide  and  0*8  per  cent,  of  cyanogen 
bromide,  otherwise  decomposition  si;t-  in  with  the  formation 
of  brown  paraeyanogen.  The  bromine  need  not  be  wattl  d, 
as  the  addition  to  the  liq  iom  of  any  ■■ubstance  capable  of 
liberating  it  from  the  potassiam  bromide  will  enable  it  to 
re-form  cyanogen  bromide  with  the  free  cyanide  present. 
In  testing  the  liquor-,  cyanogen  bromide  is  unaffected  bj 
silver  nitrate,  so  thai  the  free  cyanide  may  be  titrated  with 
standard  lilver  solution.  The  cyanogen  bromide  may  be 
iated  by  rendering  it  acid  with  hydrochloric  acid, 
adding    slight  of     potassium    iodide    solution     and 

titrating    with    sodium    thlosnlphate    using  itarcfa   as  an 

indicator.    One  c.c.  of  decinormal  thiosulphate  corresponds 

inogeu  bromide. 

lor    precipitating    the  gold,    sine    fume,  obtained    by 

cond<  metallic    vapour,   is    recommended.      It  is    a 

lie  floui  coated  with  oxide,  which,  however,  can  be 

tfa  a  solution  of  ammonia,  ammonium 

'•blonde  or  carbonate.    'I  In-  fame  shontd  not  be 

layer,  ■  uti   p  r<  olation     bat  w  an 


emulsion,  it  forms  an  effective  precipitant.  With  a  eon- 
sumption  of  less  i  ban  half  a  pound  of  tunic  per  ion  of  ore 
97  to  98  per  cent,  of  the  total  fjold  has  been  obtained. 
The  precipitation  is  almost  absolute,  and  solutions  corre- 
sponding to  the  strength  of  the  final  waste  liquors  from  the 
ordinary  zinc  boxes  and  from  the  Siemens-Halske  process 
yielded,  respectively,  98  and  96  per  cent,  of  the  small 
quantity  of  gold  in  them.  The  author  has  devised  an 
apparatus  by  which  the  fume  may  be  added  in  any  definite 
proportion  according  to  the  rate  of  flow  of  the  liquors. 

if  a  small  amount  of  coagulum  be  formed  in  rejected 
slime  effluents  it  is  found  that  the  minute  particles  of  ore 
and  gold  are  rapidly  precipitated,  and  for  this  purpose  soap 
is  added  and  then  milk  of  lime.  The  sticky  calcium  stearate 
so  produced  coagulates  and  carries  down  all  the  solid 
particles  in  suspension.  Although  not  tried  on  a  practical 
scale  percolation  through  such  a  precipitate  18  ins.  deep 
was  fairly  rapid.  84-6  per  cent,  of  the  gold  was  obtained 
by  cyanide  from  a  slime  so  treated,  whilst  the  original  slime 
was  valueless  on  account  of  its  impermeability.  The 
chloride  of  tin  test  gave  no  indication  with  the  effluent  when 
some  gallons  of  it  were  evaporated  to  dryness,  thus  showing 
the  complete  arrest  of  metallic  particles.  The  lime  soaps 
are  without  action  on  potassium  cyanide  or  potassic-auro- 
cyanide,  and  do  not  hinder  the  extraction  by  cyanide  of  the 
gold  in  them.  The  cost  for  this  soap  treatment  works  out 
to  about  3d.  per  ton  of  original  ore. — A.  W. 


Treatment  of  Pyritous  Concentrates    by   Cyanide.     A.  T. 
Crosse.     Eng.  and  Mining  J.  1895,  59,  559—560. 

This  paper  was  originally  read  before  the  Chemical  and 
Metallurgical  Society  of  South  Africa.  The  author  points 
out  that  the  presence  of  insoluble  basic  ferric  sulphate  in 
concentrates,  &c.  causes  a  considerable  decomposition  of 
cyanide.  It  is  not  therefore  sufficient  that  the  soluble 
iron  and  free  acid  should  be  removed.  The  basic  material 
may  be  removed  by  treatment  with  weak  acid.  Experi- 
ments showed  that  the  cyanide  destroyed  by  the  un- 
treated concentrates  was  5'3  times  as  much  as  by  some 
of  the  same  material  which  had  been  digested  with  weak 
hydrochloric  aeid,  whilst  51  8  per  cent,  and  84-3  per 
cent,  were  the  respective  yields  of  the  gold  present.  Hypo- 
sulphite of  soda  was  tried  to  convert  the  basic  ferric  sul- 
phate into  soluble  ferrous  sulphate,  but  it  was  only  partially 
successful.  Experiments  were  also  tried  with  the  object  of 
utilising  the  fact  that  ferric  hydrate,  when  heated  to  121°  C. 
under  a  pressure  of  one  atmosphere,  is  partially  dehydrated, 
and  has  no  farther  action  on  cyanide,  but  they  failed,  as 
there  remained  the  ferrous  hydrate  to  contend  with.  How- 
ever, by  beating  the  concentrates  to  just  below  dull  redness 
or  till  sulphurous  aeid  was  given  off,  successful  results  were 
obtained,  as  the  basic  ferric  salts  were  thereby  converted 
into  soluble  ferrous  salts  and  ferric  cxide.  The  concen- 
trates, after  heating,  should  be  thoroughly  washed  with 
i\ater  till  free  from  the  soluble  iron  salt,  and  then  once 
washed  with  lime  water.  By  then  treating  with  cyanide 
in  the  usual  way,  88  per  cent,  of  the  gold  was  obtained. 
—A.  W. 

A  illusion  of  Aluminium  and  other  Metals  to  Glass. 
C.  Margot.  Arcb.  des  Sciences  Phys.  et  Nat.  Geneva, 
1895,  161  ;  Proc.  Inst.  Civil  Eng.  121,  Hi.  1895,  105. 

Iiii.  author  finds  that  on  heating  glass  to  the  melting  point 
of  aluminium,  the  adhesion  Of  the  metal  is  very  marked. 
It  is  possible  to  spread  the  aluminium  over  the  surface  of 
the  glaai    with    an   iron  spatula.      It    is    suggested    that   this 

property  may  be  utilised  for  cementing  together  the  parts 

of  glass  apparatus  used  in  laboratories. 

Magnesium  also  adheres  much  more  easily  when  heated, 
but  the  facility  with  which  it  is  oxidised  renders  it  less 
suitable    lor  tin:    purpose,    and   the    lame    may    be    said    of 

■  eiiniiim.    Zinc,  at  moderately  high  temperatures,  possesses 

similar  properties. 

Ordinary  plumber1!  solder,   alloyed   with   ;i    small   per- 

of  magnesium,  can   he  ipread  upon  hot  ^lass  like 

ling  wax;  but   unfortunately  these  alloys  are  speedily 

attacked  by  the  moisture  of  the  atmosphere. 
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Tin   alloyed   with    10  pet  cent,   of  aluminium   spi 

and  ii  more  itnble,  bal  reqnirea  a  higher  temperature 

.,,!    an    alloy  of  tin   with  from    2    per  cent,  to 

i.  <if  zinc  was  found  to  work  well. 
1 1  ie  advisable  not  to  raise  the  temperature  too  high, 
otherwise  oxidation  becomes  energetic.  An  ordinary 
soldering  iron  may  l»-  used,  but  an  aluminium  bit  is 
preferable.  No  flux  is  required,  but  the  glass  must  l>e 
perfectly  clean. 

The  Hate  of  Solution  of  Gold  in  Cyanide  Solutioni 
W.  Warwick.     Bug.  and  Mining  J.  1895,  59,  604—605. 

[Vo  years  ago  the  author  commenced  some  experiments  to 
ascertain  the  rate  at  which  gold  is  attacked  by  cyanide 
solutions  and  the  influences  which  affect  it.  Small 
rectangular  thin  plates  of  gold  were  used,  being  weighed 
before  and  after  the  experiment.  The  loss  in  weight  in 
milligrammes  divided  by  the  area  of  the  gold  in  square 
centimetre-  gave  the  number  of  milligrammes  of  gold  dis- 
solved in  a  given  time  per  square  centimetre.  The 
conditions  varied  as  to  (1)  temperature,  (2)  strength  of 
solution,  (3)  impurities  in  the  cyanide,  (I)  rate  of  action 
upon  gold-silver  alloys,  and  (5)  the  action  of  other 
cyanides. 

The  curves  show  that  with  a  slight  increase  of  tempera- 
ture the  action  of  the  cyanide  is  greatly  accelerated.     As 
regards  the  effect  of  the  presence  of  a  metallic   cyanide,  it 
was  found  that,  while  the  rate  of  solution  in  pure  cyanide 
was  uniform,  the  action  of  cyanide  containing  zinc  was  to 
gradually  deposit   a  grey  film  on  the  gold  until  all  action 
ceased.     The  effects  of  nickel  and  copper  were  so  much 
alike  that  separate  curves  could  not  be  plotted.     The  result 
in  each  case  was  that  the  rate  of  solution  or  the  decompo- 
sition of  cyanide  was  not  perceptibly  affected  until  about 
300  hours  after  starting  the  experiment.      On   the  other 
hand,  the  presence  of  gold,  added  as  the   chloride,  greatly- 
accelerated  the   solution   of  the  gold  plate  in   the  cyanide. 
This  could  not  be  due  to  cyanide  cf  gold,  since  the  action 
of  pure  cyanide  does  not  increase  as  the  dissolving  con- 
tinues.    It  is  probably  due  therefore  to  the  formation  of 
cyanogen  chloride,  according  to  the  following  equation — 
2AuCl3  +  6KCN  =  2KAu(CN)2  +  4KC1  +  2CNC1. 
The    author    then     tried    experiments    with     cyanogen 
chloride,   bromide,    and   iodide,   with  greatly   accelerating 
results,  but  he  doubts  the  practical  efficacy  of  these  sub- 
stances.    The  accelerating  influence   he   attributes   to  the 
halogen  cyanide  acting  as  an  oxygen  carrier.     Consequently, 
he    differs    from  Salman's   opinion    that  the    reaction   is 
independent  of  any  supply  of  oxygen. 

It  is  the  nascent  oxygen  in  the  last  equation  which 
enables  the  potassium  cyanide  to  act  more  readily  on  the 
gold,  and  which  is  therefore  the  real  cause  of  the  greater 
rapidity  of  solution. 

Solutions  of  potassium  ferrocyanide  and  sulphocyanide 
were  tried  for  dissolving  the  gold,  hut  they  were  both  found 
to  be  slow  solvents,  the  latter  much  more  so  than  the 
former. — A.  W. 

Dry   Assay  for   Lead.      M.   W.  lies.      School   of  Mines 
Quarterly,  15,  336—345. 

See  under  XXIII.,  page  770. 


metals  may  he  economically  separated  and  recovered.  The 
powdered  matte  is  treated,  according  to  the  patentee's 
previous  specifications,  with  a  solution  of  cupric  chloridi  , 
which  dissolves  the  sulphides  with  the  formation  of  cuprous 
chloride.  The  solution  is  then  electrolysed  in  a  bath  with 
a  diaphragm  between  the  electrodes.  It  is  thus  partly 
freed  from  silver  and  copper,  and  the  residual  solution,  after 
precipitating  the  iron,  if  necessary,  is  again  electrolysed  to 
produce  pure  nickel  and  cobalt.  The  chlorine  which  is 
evolved,  is  utilised  to  reconvert  the  cuprous  into  cupric 
chloride. — A.  W. 

Improvements  in  connection  with  Ike  Manufacture  of 
Armour  Plates.  J.  Iv  RogCTSOD,  Wolsingham,  via 
Darlington.     Eng.  I 'at.  11,868,  June  19,  1894. 

Tin:  fluid  steel  is  run  into  a  mould  of  the  size  and  shape 
required  for  the  finished  plate,  the  mould  having  its  internal 
surface  composed  of  carbonaceous  material  on  the  sides 
corresponding  to  the  surfaces  of  the  plate  that  are  to  be 
hardened.  The  depth  of  the  hardening  may  be  increased 
by  heating  the  plate  to  a  cementing  temperature,  without 
removing  it  from  the  mould.  Bars  of  iron  may  be  intro- 
duced into  the  mould  before  teeming  the  metal,  so  as  to 
form  cores  within  the  plate.  The  metal  may  be  subjected 
to  pressure  during  solidification. — W.  G.  M. 


Electrolytic  Copper  -  refining  in  North  America.  E. 
Sederiiolm.  Jeknisk  Tidschrift,  Afdelu.  for  kemisch. 
Metallurgi,  1895,  1. 

See  under  XL,  page  756. 


PATENTS. 

An  Improved  Method  or  Process  for  the  Treatment  of 
the  Ores  of  Nickel  or  Cobalt.  C.  Hoepfner,  Giessen. 
Germany.     Eng.  Pat.  11,307,  June  11,  1894. 

The  oxide,  carbonate,  or  silicate  ores  of  nickel  and  cobalt 
are  mixed  with  ores  or  mattes  containing  sulphides  of 
copper,  silver,  or  other  valuable  metals,  and  smelted  to 
produce  a  matte  from  which  the  nickel,  cobalt,  and  other 


Improvements  relating  to  the  Manufacture  of  Tungsten 
Articles,  and  to  Apparatus  therefor.  A.  Mieg,  Heidel- 
berg.    Eng.  Pat.  14,481,  July  27,  1894. 

Articles  composed  of  tungsten  (the  patentee  suggests 
shrapnel  bullets)  are  made  by  mixing  finely-divided  metallic 
tungsten  with  5  grains  of  a  very  fusible  metal,  and 
moulding  the  mixture  under  pressure  at  the  softening  or 
fusing  point  of  the  added  metal,  the  composition  of  which 
is  varied  according  to  the  purpose  to  which  the  object  is  to 
be  applied.  A  special  press  may  be  used,  in  which  round 
projectiles  are  prepared  between  dies,  having  hemispherical 
cavities,  so  adjusted  that  they  do  not  quite  meet,  but  leave 
a  baud  on  the  pressed  sphere,  to  be  subsequently  turned 
off.  If  preferred,  the  tungsten  is  pressed  alone  and  then 
soaked  in  the  fused  soldering  metal  until  saturated  with  it, 
the  intention  being  in  all  cases  to  surround  the  grains  of 
tungsten  (or  of  tungsten  mixed  with  other  comparatively 
infusible  metal)  with  a  network  of  fusible  alloy  of  suitable 
character.  — W.  G.  M. 

A    New  Metallic  Allot/.     R.  A.  Smith,  Plumstead.     Eng. 
Pat.  15,891,  August  21,  1894. 

The  alloy  is  formed  by  adding  chromium  to  bronzes, 
German  silver,  or  other  well-known  alloys  in  the  propor- 
tion of  from  1  to  7|  per  cent.  The  chromium  may  be 
added  as  ferro-chromium,  as  oxide,  or  as  a  rich  alloy  of 
copper  and  chromium,  and  the  metals  are  melted  together 
in  a  crucible.  No  definite  composition  is  given,  but  the 
alloy  is  stated  to  be  especially  suitable  for  heavy  machinery 
bearings. — A.  W. 

An  Improved  Solder  for  Soldering  Aluminium,  Aluminium 
Alloys,  and  other  Metals.  W.  P.  Thompson,  Liverpool. 
From  O.  Nicolai,  Wiesbaden,  Germany.  Eng.  Pat. 
17,820,  September  19,  1894. 

In  a  "previous  patent  (Xo.  4980,  1894),  the  author  claims 
the  use  of  a  solder  consisting  of  a  cadmium  halogen  salt. 
The  efficacy  of  this  "  solder  "  is  now  increased  by  the  addi- 
tion of  chloride  of  sodium,  preferably7  in  the  proportion  of 
two  parts  of  the  latter  to  ten  parts  of  the  former. 

Zinc  halogen  salts  are  also  suitable  for  aluminium  solders, 
especially  if  mixed  with  one-fourth  of  their  weight  of 
chloride  of  sodium.  The  two  salts  should  be  mixed  in 
solution  and  evaporated  to  dryness. — A.  W. 


Improvements  in  Enamelling  Metal.  J.  Cochran,  Brooklvn, 
U.S.A.  Enij.  Pat.  7892,  April  19,  1895.  Date  claimed 
under  International  Convention,  Novemher  19,  1894. 

The  article  to  be  enamelled  is  given,  by  electrolysis,  a  thin 
coating  of  cobalt  or  "  analogous  oxidisable  metal,"  and  on 
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this  is  applied  the  enamelling  mixture,  which  is  dried  and 
hurut  as  usual.  The  invention  relates  especially  to  the 
treatment  of  steel,  to  which  enamel  does  not  properly 
adhere,  and  also  to  the  production  of  mottled  enamels, 
which  are  prepared  by  the  action  of  acids  on  the  steel  base, 
the  acid  being  applied  either  through  the  film  of  cobalt  or 
in  the  glaze  itself.  The  result  of  this  acid  treatment  is  to 
produce,  where  it  is  applied,  a  layer  of  oxide  on  the  steel, 
which,  showing  through  the  enamel,  gives  it  a  darker 
colour  than  elsewhere. — F.  II.  L. 


An  Improved  Process  for  the  Extraction  of  Gold  from  its 
Ores,  and  Apparatus  employed  therefor.  L.  ('.  Daumas, 
Paris.     Eng.  Pat.  23,006,  November  27,  1894. 

A  solution  of  sulphur  chloride,  impregnated  with  chlorine, 
is  employed  with  heat  and  pressure  to  dissolve  the  gold, 
and  the  double  chloride  of  gold  and  sulphur  so  obtained 
is  decomposed,  while  hot,  with  powdered  charcoal  or  other 
suitable  material.  The  apparatus  is  very  elaborate,  and 
the  parts  with  which  the  reagents  come  in  contact  are 
preferably  made  of  glass  or  stoneware,  whilst  all  joints  are 
made  of  lead,  coated  with  platinum  foil.  The  specification, 
in  which  there  are  13  claims  with  drawings,  is  not  suitable 
for  a  detailed  abstract. — A.  YV. 


Manufacture  of  Compressed  Carbonised  Steel,  and  Armour 
Plates  and  other  Articles  therefrom.  O.  Imray,  London. 
From  W.  E.  Carey,  Munhall,  Pa.,  U.S.A.  Eng.  Pat. 
7351,  April  10,  1895. 

The  plate  or  ingot  to  be  treated,  is  heated  in  contact 
with  finely-divided  carbon  on  the  side  or  sides  which  are 
to  be  hardened,  the  temperature  being  gradually  raised 
from  1,066°  C.  to  1,190"  C.  It  is  then  slowly  cooled  to 
870°  C-,  and  reduced  in  thickness  by  a  hydraulic  press, 
capable  of  giving  a  pressure  of  (say)  10*5  tons  per  sq.  in. 
of  plate  area,  until  a  sufficient  reduction  has  been  effected. 
The  plate  is  next  annealed  by  covering  the  hardened  side 
with  from  two  to  four  inches  of  carbon,  and  then  a  layer 
of  dolomite,  magnesite,  or  lime,  in  the  state  of  powder,  to 
exclude  air,  and  heating  the  whole  to  a  temperature  of 
730'  C.  for  12  hours.  It  is  then  slowly  cooled  during 
eight  hours  in  situ,  straightened,  and  machined  to  the 
required  dimensions,  when  it  is  re-heated  to  730J  C.  with 
the  same  precautions  to  prevent  oxidation,  cleansed  from 
scale,  and  quenched  by  means  of  a  copious  water-spray 
applied  on  the  carburised  surface.  If  at  all  deformed  by 
the  hardening  process,"  it  is  re-heated  to  a  low  temperature, 
such  as  88°  C"  and  straightened.  The  depth  of  carburisa- 
tion  may  be  tested  after  the  first  heating,  by  cooling  and 
drilling  out  samples,  in  which  case  the  plate  must  be  re- 
heated to  H70'  C.  before  compression.  The  carbon  protec- 
tion during  re-heating  is  especially  necessary  when  nickel 

•  1  is  under  treatment,  as  this  material  is  very  liable  to 
scale.  —  W.  G.  M. 

Method  of  or  Process  fur  Improving  or  Perfecting  Steel 
Armour  Plate*  and  other  Sleet  Articles.  A.  Beichwald, 
London.  From  F.  Krupp,  Essen,  Germany.  Eng.  Pat. 
Ho  17,  April  28,  I 

It  is  sought  to  combine  die  maximum  of  hardness  on  the 

I  of  an    armour  plate    with    the   maximum  of   toughness 

where.       The    plate    is    first     unproved     in     quality    by 

heating   to  a  temperature   at   which    the    molecules    are 

capable  of  et  rangement,  followed  by  quenching  ;  by 

means  it  be  extremely  fine-grained,  and  is  in 

the  condition  to   acquire  the   highest   possible   toughness 

afterward-.     It  it  then  tempered  and  bent  to  shape,  either 

an  it  cools,  or  when  cold  ;  in  the  latter  case,  the  temperature 

being  below  that  at  which  hardening  ooold  be  effected,  the 

plate  may  be  suddenly  cooled.     Alter  machining,  the  plate 

I,  unequally,  thai  the  face  i-   at  a  temperature 

•  vi:  the  hardening  point,  «h:lst  the   hark  is  at  such   a 

ture    thai    the    maximum   of   toughness    (but   no 

I  l»y  quenching.    The  whole  plati 

then  suddenly  cooled  by  Immersion  in  a  hardening  liquid, 

or  by  spraying      In  -ohm  nly  the  face  of  the  plate 

ched.    The  heating  i-  best  effected  by  exposing  the 


face  to  the  higher  temperature,  or  by  embedding  the  bark 
in  sand  or  placing  it  upon  a  cool  hearth.  The  process  is 
applicable  to  chrome-,  tungsten-,  nickel-,  chrome-nickel-, 
cement-,  and  compound-steel  plates.  When  the  alteration 
in  shape,  caused  by  the  first  exposure  to  a  very  high 
temperature  for  the  improvement  of  the  grain,  is  of  no 
consequence,  the  plate  may  be  shaped  prior  to  this 
treatment,  and  the  intermediate  heating  for  bending  and 
machining  may  be  dispensed  with. — \V.  G.  M. 


A  New  or  Improved  Resistance  Regulator  for  Apparatus 
employed  in  the  Separation  of  Amalgam  and  other 
Metallic  Molecules  from  Sludge  E.  Fischer,  E.  Klein, 
and  F.  Mahistedt,  Breslau,  Germany.  Eng.  Pat.  9071, 
May  7,  1895. 

This  specification  relates  to  apparatus  for  regulating  the 
distance  between  electrodes  leading  a  current  of  electricity 
into  sludge,  such  as  is  produced  in  gold  extraction  by 
amalgamatiou.  The  cathode  is  a  well  of  mercury,  above 
which  a  rotating  anode  is  suspended.  This  anode  is  raised 
or  lowered  by  the  action  of  a  solenoid,  "  according  to  the 
resistance  in  the  decomposition  cell." — J.  C.  It. 


New  or  Improved  Process  and  Apparatus  for  Reducing  or 
Smelting  Ores.  E.  E.  Lungwitz,  Brooklyn,  U.S.A. 
Eng.  Pat.  9072,  May  7,  1895. 

It  is  proposed  to  smelt  ores  containing  volatilisable  metals 
under  a  pressure  greater  than  that  at  which  the  metals 
would  volatilise  at  the  temperature  existing  at  the  time  of 
reduction.  For  this  purpose,  a  specially  constructed 
cupola  is  employed,  with  arrangements  for  obtaining  and 
maintaining  a  high  pressure  in  the  interior,  so  that  a  metal, 
such  as  zinc,  when  reduced  from  its  ores,  does  not  volatilise, 
but  remains  in  a  molten  state  and  runs  down  under  the 
slag  ready  for  tapping. — A.  W, 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Carborundum  :  History,  Physical  Properties,  and  Che- 
mistry. J.  A.  Mathews.  School  of  Mines  Quarterly, 
Columbia  College,  U.S.A.  16,  [1],  73—79. 

A  works,  capable  of  turning  out  300  lb.  a  day,  has  been 
established  to  manufacture  "  carborundum  "  (this  Journal, 
1893,  847).  The  manufacture  is  conducted  in  a  furnace, 
the  walls  of  which  are  built  of  vitrified  bricks,  upon  a 
masonry  foundation,  3  ft.  wide  by  8  ft.  long.  From  the 
end  walls  project  the  carbon  electrodes  ;  these  may  be  as 
many  as  nine  in  number,  and  each  of  them  is  1  ft.  long  by 
2  in.  in  diameter;  the  carbons  of  one  end  arc  separated  from 
those  of  the  other  by  a  distance  of  5  to  5\  ft. 

The  charge,  which  is  a  mixture  of  4  parts  of  coke, ground 
to  an  impalpable  powder,  with  five  of  good  glass  sand  and 
one  or  two  of  salt,  fills  the  furnace,  except  the  region 
between  the  electrodes,  where  is  laid  a  core  of  loose 
carbon. 

The  current  supplied  by  the  dynamo  is  an  alternating 
one,  thus  preventing  any  electrolytic  action. 

After  the  current  has  passeil  for  about  eight  hours,  and 
the  furnace  has  cooled,  a  hollow  cylindrical  mass,  4  or  5  in. 
thick,  of  carborundum  crystals,  is  found  surrounding  the 
carbon  core,  whilst  a  thin  layer  of  soft,  greasy-feeling 
graphite,  separates  the  carbon  from  the  carborundum. 
Beyond  the  latter  is  a  thin  layer  of  light-coloured, 
amorphous    carborundum,  and    beyond    Ibis    again,  Dart   of 

the  charge,  unaltered,  except  that  the  salt  has  been  fused, 

raw  product  is  crushed  in  a  pan  by  hard  steel  rolleis, 

boiled  for  a  week   in  dilute  Bulphuric  acid  to  remove  Ircn 

and  sodium   silicat.-,  silted,  and  the  finest    powders  (dis- 
tinguished as   1-,  ;i-,  or  4-minute  powder)  graded  by  the 

length    Of   time    they    are    found    tO    float    upon  water  when 

■  d  up  therewith. 
The  carborundum  is  non  fit  for  use  as  a  polishing  powder, 
or  to  be  made  up  into  grindstones  of  any  size. 
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(  arborundum  crystallise!  in  the  hexagonal  system, 
flattened    rhombohedra    being     the    nsual     form-.      The 

■v.-  v;ii  \  in  size  from  a  fraction  of  a  millimetre  to 
8  mm.  in  their  largest  dimensions ;  they  have  a  >j«»ciiic 
gravity  of  3' IS,  and  the  colour,  which  is  probably  due  to 
the  -mall  percentage  of  impurities,  viz.,  FejOs,  AMI,,  CaO, 
&c,  varies  from  greenish  (the  usual  tint)  to  yellow 
and  sapphire-blue. 

With  regard  to  hardness,  it  is  still  uncertain  whether 
carborundum  is  not  harder  than  diamond;  the  difficulty  of 
demonstration  is  caused  by  the  brittleness  of  the  crystals. 
Though  not  serviceable  for  the  first  rough  treatment  of 
diamond,  it  is  successfully  used  for  polishing  it. 

I  non  analysis  it  is  found  to  accord  with  the  formula 
Si(  .  the  reaction  of  its  formation  being  represented  as 
SiO  +  3C  =  SiC  +  2CO.  It  is  unaltered  by  any  heat, 
short  of  that  of  the  electric  arc,  and  is  entirely  unattacked 
by  the  ordinary  mineral  acids.  Prolonged  treatment  with 
HF  and  1I..SO,,  only  slightly  affect  its  weight,  and  this  loss 
is  probably  due  only  to  silica  present  as  an  impurity,  and 
not  to  combined  silicon.  At  a  red  heat,  in  a  current  of  O, 
a  trilling  amount  of  carbon  is  lost,  and  this  carbon,  it  is 
supposed,  was  present  also  as  an  impurity. 

Analysis  is  effected  by  fusing  carborundum  with  either 
caustic  or  carbonated  soda  for  some  time,  when  the  entire 
mass  becomes  black,  from  the  separated  carbon,  and 
sodium  silicate  is  formed.     Eventually  the  carbon  burns  off. 

(  arborundum  appears  to  be  suitable  for  most  abrasive 
purposes,  and  there  is  especially  a  large  application  for  it 
in  glass  grinding  and  cutting,  "  the  same  amount  of  material 
doing  much  more  work  and  acting  more  quickly  that  any 
abrasive  now  used.  Wheels  made  from  carborundum  are 
used  in  grinding  the  necks  of  the  Wesliughouse  incandescent 
electric  light  globes,  and  unless  the  wheels  grind  from 
12  to  15  times  as  many  globes  as  the  emery  wheels 
formerly  used,  they  are  returned  marked  '  not  good.'  " 

— E.  E.  B. 

Elect roli/tic  Copper-refining  in  North  America.  E.  Seder- 
holm.  Teknisk  Tidskrift,  Afdelu.  forkeinisch  Metallurgi, 
1895,  1.     Through  Dingl.  Polyt.  J.  1895,  296,  284—288. 

Ores  and  mattes  are  not  electrolysed  direct  in  America, 
only  converter  copper  with  98— 99*3  per  cent,  and  blister 
copper  with  99  "5  per  cent,  of  Cu,  being  thus  treated.  The 
vats  are  of  pitched  wood,  either  lined  with  lead,  which  is  in 
the  end  more  satisfactory,  as  in  the  new  works  in  Salt  Lake 
City  ;  or  uulined,  as  at  Great  Falls,  in  the  works  of  the 
Boston  and  Montana  Copper  and  Silver  Mining  Co.  From 
30  to  60  cm.  space  is  allowed  between  the  lowest  portions  of 
the  electrodes  and  the  bottom  of  the  vat,  to  allow  for  the 
accumulation  of  slime  and  solid  matter;  and  a  cock  is 
provided  for  the  withdrawal  of  the  slime  into  a  channel, 
communicating  with  all  the  vats,  and  leading  to  a  single 
reservoir.  Along  each  side  of  the  vat  runs  a  square  copper 
rod,  one  rod  forming  the  positive,  the  other  the  negative 
lead,  the  anodes  being  so  suspended  that  the  supports  rest 
on  one  of  these  rods  at  one  end,  but  are  insulated  from  the 
other  rod  by  means  of  a  slip  of  wood.  The  cathodes  are 
similarly  but  conversely  connected  and  insulated.  Thus  the 
electrodes  (20  of  each  kind)  in  each  bath  are  in  parallel 
circuit,  but  the  baths  themselves  are  in  series.  Fresh 
solution  is  introduced  through  a  pipe  placed  above  the  vats, 
and  each  vat  ^subject  to  some  modifications)  has  an  over- 
flow pipe  connected  with  a  common  reservoir.  The  solution 
is  here  brought  up  to  the  right  acid  strength ;  or  if  very 
impure,  the  copper  is  extracted  electrolytically  or  by  means 
of  iron,  refined,  and  cast  into  anode  plates  again.  The 
Chicago  Copper-refining  Co.,  however,  crystallise  out  the 
copper  sulphate,  and  then  recrystallise  it  to  separate  the 
co-precipitated  arseaious  oxide.  Both  products  afterwards 
find  a  good  market.  The  dynamos  are  of  all  possible  types, 
the  voltage  depending  upon  the  number  of  baths  in  series  ; 
but  the  larger  works  generally  have  a  "  Special  Exciter  ;  " 
it  being  found  that  a  more  constant  current  is  obtained,  by 
employing  a  special  small  motor  for  the  magnetisation  of  the 
electro-magnets.  The  older  machines  usually  gave  a  current 
of  6 — 30  volts,  but  now  the  interpolar  voltage  ranges  from 
100  to  200.  At  the  Great  Falls  installation,  for  example, 
four  Thomson-Houston  four-poled  dynamos,  excited  by  two 


-mailer  machines,  arc  used,  and  cacti  generator  gives  a 
current  of  1,000  amperes  and  200  volts,  the  number  of  baths 
in  operation  being  288.  The  difference  of  potential  in  the 
baths  is  secondarily  controlled  by  altering  the  space  between 
the  electrodes,  as  it  is  important  that  the  voltage  be  not  too 
high  when  the  solutions  are  impure.  The  current  strength 
varies  from  70  to  150  amperes,  which  is  much  higher  than 
that  recommended  in  Europe.  The  systems  of  Stalmann, 
Smith,  and  Hayden  are  used  in  America,  the  second  in  one 
works  only,  the  latter  in  many.  In  all  of  them  the  electrodes 
arc  placed  in  series,  and  (with  some  modifications)  each 
plate  serves  both  as  cathode  to  the  preceding  plate  and  as 
anode  to  that  which  follows,  until  the  original  plate  has  been 
completely  replaced.  In  the  older  (multiple)  system,  the 
anodes  are  cast  direct  from  the  reverberatory  furnace  or 
couverter  into  plates  2- 5 — 3  mm.  thick.  By  running  from 
the  converter,  as  proposed  by  Thofern,  labour  is  saved,  but 
the  metal  is  less  homogeneous  ;  and  being  unequally  attacked 
in  the  vats,  it  tends  to  break  up,  so  that  large  fragments  of 
copper  may  fall  with  the  slime  to  the  bottom  of  the  bath, 
which  seriously  interferes  with  the  economical  working  of 
the  process.  The  cathodes  are  usually  thin  sheets  of  electro- 
deposited  (not  rolled)  copper,  and  the  process  is  ultimately 
allowed  to  proceed  until  they  are  8 — 12  mm.  thick.  The  solu- 
tion generally  contains  initially  150 — 200  grins,  of  crystal- 
lised copper  sulphate  and  50  grms.  of  sulphuric  acid  per  litre, 
and  must  be  kept  up  to  this  strength  throughout.  For 
very  powerful  currents,  a  stronger  solution  is  employed. 
In  use,  the  electrodes  are  removed  every  second  day,  the 
anodes  being  cleansed  from  slime,  and  the  cathodes  being 
freed  from  projections  ;  both  are  then  returned,  unless  the 
former  are  dangerously  thin  or  irregular,  when  they  are 
re-cast. 

The  problem  of  treating  the  anode  slime  has  been  attacked 
in  many  ways.  Treatment  with  hot  strong  sulphuric  acid 
dissolves  most  (but  not  all)  of  the  silver,  which  may  then  be 
precipitated  by  means  of  granulated  metallic  copper ;  but 
this  process  is  wasteful  of  acid.  The  silver,  however,  is 
fairly  pure  (99-5  per  cent.).  The  residual  silver  left 
undissolved  by  the  sulphuric  acid,  is  in  combination  with 
selenic  and  antimonic  acids.  It  remains  thus  undissolved 
along  with  some  gold.  Ulke  dissolves  the  whole  of  the 
copper  out  of  the  slime  by  means  of  warm  dilute  sulphuric 
acid  through  which  air  is  blown,  thus  leaving  a  residue 
which  may  contain  90  per  cent,  of  silver.  Usually,  slime 
is  smelted  so  that  the  copper  passes  into  the  slag,  which  is 
then  treated  in  the  blast-furnace,  and  a  metal  carrying 
60—90  per  cent,  of  Ag  results;  this  is  cast  into  ingots 
which  are  passed  on  to  the  silver  refinery.  The  St.  Louis 
Smelting  and  Kenning  Co.  and  another  large  works  in 
Pittsburg  are  using  the  Moebius  process  (see  this  Journal, 
1888,  571).  Aluminium  wire  is  employed  to  suspend 
the  silver  anodes  in  the  dilute  nitric  acid  and  is  said  not 
to  be  attacked.  With  a  current  of  180  amperes  and 
100  volts  (interpolar)  passing  through  70  vats  in  series, 
14  kilos,  of  silver  are  obtained  from  each  vat  (980  kilos,  in 
all)  in  24  hours ;  the  current  density  being  300  amperes  per 
square  metre. — W.  G.  M. 


PATENTS. 


Electrical  Deposition  of  Zinc  and  Alloys  of  Zinc,  and 
Apparatus  therefor.  R.  Heathfield  and  W.  S.  Rawson, 
London.     Eng.  Pat.  5537,  March  16,  1894. 

Affabatos  and  methods  are  herein  described  for  depositing 
on  iron,  steel,  or  other  metallic  articles,  zinc  or  its  alloys. 
The  articles  to  be  treated  are  first  electrolytically  coated 
with  mercury  from  a  salt  of  mercury,  and  then  treated 
electrolytically  in  a  zinc-salt  solution.  For  the  first 
electrolyte  the  ammonia-sulphate  or  ammonia -chloride 
solution  may  be  employed,  "  using  such  an  electro-motive 
force  as  causes  a  free  disengagement  of  hydrogen." 
Ammonia-chloride  of  zinc,  zincate  of  potash,  or  other 
zinc  salt,  may  be  employed  for  the  zinc-depositing  bath  ; 
and  it  is  added,  "  in  order  to  obtain  a  rapid  and  sound 
deposit  we  agitate  the  articles  treated,  or  the  liquid  in  the 
bath."— J.  C.  R. 
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A  New  or  Improved  Process  for  the  Electro-Deposition  of 

Aluminium  and   Aluminum   Alloys.      A.    IT.    B.   (iomess, 
London.     Eng.  Pat.  7205,  April  11,  1894. 

The  object  of  this  invention  is  to  obtain  deposits  of 
aluminium  or  alloys  of  aluminium  clectrolytically.  The 
electrolyte  employed  is  tartrate  of  aluminium  AL(C,II406):„ 
in  conjunction  with  the  chloride  of  an  alkali,  to  which  may 
be  added  the  iodide  or  bromide  of  an  alkali. 

The  following  are  the  compositions  of  certain  baths  which 
the  inventor  finds  to  answer  in  practice:  — 

I.  Tartrate  of  aluminium  AL(C4H40B)s,  10  parts,  chloride 
of  alkali  (preferably  ammonium  chloride  XIi,(T),  \  part, 
water,  100  parts. 

II.  Aluminium-ammonium-tartrate,  10  parts,  water,  160 
parts,  and  chloride  of  alkali  (preferably  ammonium  chloride), 
1  part. 

A  temperature  of  "from  80°  to  115°  F."  is  given  as 
suitable  at  which  to  work  the  baths.  The  process  may  he 
carried  on  successfully  "  in  a  cold  bath."  Where  aluminium 
is  not  employed  for  the  anode,  the  strength  of  solution  is 
maintained  by  adding  freshly  precipitated  aluminium 
hydroxide.  When  an  aluminium  anode  is  used,  the  bath 
is  neutral  or  slightly  alkaline.  "For  the  deposition  of 
aluminium,  the  voltage  found  suitable  is  from  4  to  10  volts 
and  upwards." — J.  C.  R. 


Improvements  in  Electric  Storage  or  Secondary  Batteries. 

J.   E.  Liardet,   London.     Eng.    Pat.    14,847,   August  2, 

1894. 
Is  the  improved  cell  the  positive  electrode  is  formed  either 
of  a  thin  sheet  of  lead  built  in  a  composite  form,  or  of  a 
hollow  lead  tube,  such  plate  or  tube  being  perforated  to 
allow  of  the  free  circulation  of  the  fluid  through  the  cell. 
The  tube  or  casing  is  filled  with  shot,  granulated  lead,  or 
lead  filings,  well  mixed  with  pieces  of  lead.  A  rod  or  bar 
of  lead,  to  which  is  made  a  suitable  connection,  is  placed  in 
the  casing,  and  the  whole  charge  is  pressed  into  a  solid 
mass.  The  negatives  consist  of  thin  perforated  sheets  of 
lead.— G.  II.  R.  

Improvements  in  Methods  of  and  Apparatus  for  Heating 
Crncibtes  by  Means  of  Electricity.  A.  C.  Girard  and 
E.  A.  G.  Street,  Paris,  France.  Eng.  Pat.  15,632, 
August  16,  1894. 

See  under  II.,  page  739. 


Impf  in  Gait/unit  Batteries,    d    Buhner,  i. 

bach  bei  Baden,  German j.    Bog.  l'at.  21,330,  November  0, 

1 N  1 
'I  mi  relates   to  the   u-e  in  dry  batteries  of  the  slimy  liquid 
produced  by  treating  wood  cellulose  with  alkali,  and  adding 
carbon  bisulphide  as  di  a  Bug.  Pat  19,934,  October 

i 'j,  iH'.af  this  Journal,!  *,:»:,,  198),  but  omitting  the  use  of  oxide 
i     The  cathode  a  .i  highly  porous  carbon  cell 

filled  with  a  plastic  mas-,  formed  by  mixing  the  slimy  liquid 
dai  retort  carbon  and  the  oxides  oi  copper,  iron, 

.ry,  or  silver.      Tub's  are  inserted  into  tin-  plastic  mass 

to  provide  foi  '  aeration  by  the  circulation  of  atmos- 

II  i-  composed  of  sine  and  the 


space  between  it  and  the  carbon  cathode  is  filled  with  the 

slimy  material   alone,  anil   the  cell  is  sealed  with  a  layer  "I 

plaster  of  Paris. — G.  II.  1!. 


An  Improvement  in  Copper  Castings  for  Electrical  Pur- 
pose*1.     Siemens    Brothers    and   Co.,    Limited,    London. 
From  E.  Obach,  Thuringen,  Germany.    F.ng.  Pat.  15,899,   j 
August  21,  1894. 
This    invention    consists    in   mixing    with    copper   of  high    i 
conductivity,  a  small  proportion  of  pure  lead.    Such  addition    : 
of   lead    renders    the    metal    much  more  fluid   when    in    a 
molten  state,  thus  enabling  much  sounder  castings  to  be 
made  than  with  pure  copper  alone.    "  It  ha-  been  discovered   ' 
that   the    addition    of  a    certain    proportion    of  pure    lead,   i 
preferably    from   0*5  to    1*5    per  cent,  detracts    but   very 
little  from    the   conductivity  of  the  metal,   and,   so   fur   as 
experiments  have  been  made,  in   a  far  less    degree   than  the 
addition   of   either   tin    or   zinc,  which  metals  have  hitherto 
generally  been  employed  to  improve  the  castings." — J.  C.  I> 


Improvements  in  or  relating  to  Secondary  Batteries  or 
Electric  Accumulators.  W-  A.  Boese,  Berlin,  Germany. 
Kng.  Pat  4610,  March  4,  1895. 

This  invention  is  an  improvement  on  that  described  in 
Kng.  Pat.  11,532,  June  20,  1892  (this  Journal,  1893,  527), 
and  consists  in  preparing  the  active  material  for  plates  for 
electric  accumulators,  by  dissolving  phenol-like  bodies  in 
alcohol,  ether,  or  benzol,  with  or  without  the  addition  of 
fixed  hydrocarbons,  mixing  them  with  lead  oxide,  and  then 
forming  the  mixture  into  plates,  which,  when  dry,  are 
immersed  in  dilute  sulphuric  acid. — G.  II.  Ii. 


Improvements  in   Insulating  Material  for    Electric   Pur- 
poses.    A.  J.  Boult,  London.     From  The  Virginia  Phos- 
phate  and  Paint  Company,  Washington,  U.S.A.     Eng. 
Pat.  8537,  April  30,  1895. 
Ax  excellent  insulator  is  said  to  be  obtained  by  a  combina- 
tion  of  the  titanic  minerals,  "  menaecanite,  rutile,  anatase, 
and  brookite  "  (found  in  a  phosphate  ore  of  Nelson  County, 
Virginia,  U.S.A.,  and  constituting  about  70  per  cent,  of  the 
same),  a  hydrocarbon  snch  as   asphaltum,  and  a  silicious 
material.     To  form  this  insulating  compound  the  propor- 
tions given   for    every    100    parts   are  :     75    to    85  titanic 
mineral,  10  to  20  asphaltum,  and  about  5  of  rice  hulls. 

The  mineral  is  preferably  ground  to  a  fine  powder  and 
mixed  intimately  with  the  asphaltum  by  heat  and  stirring, 
adding  the  rice  hulls  either  during  or  after  the  mixing  of 
the  other  ingredients. — J.  C.  R. 


XIII -PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 
Report  on    Samples   of    Limestone   and   Hxmatite   Paints, 
submitted  for  examination  by  the  Agent-General  for  New 
Zealand.     Imp.  Inst.  J.  August  1895. 

/• — Limestone.  The  sample  consisted  of  irregular  lumps  of 
a  very  dense  and  highly  crystalline  limestone,  for  the  most 
part  of  a  bright  white  colour,  hut  with  dark  grey-coloured 
streaks  and  occasional  rusty-yellow  patches.  An  average 
sample  was  prepared  and  its  constituents  determined.  The 
following  figure's  were  obtained: — Lime,  54-65;  carbonic 
acid,  13-24;  silicic  acid,  I'll;  ferric  oxide  and  alumina, 
0-135;   magnesium,  twee  ;  moisture,  0-48  percent. 

It  thus  appears  that  this  limestone  is  a  very  pure  carbonate 
of  lime,  the  impurities  amounting  at  most  to  less  than  2  per 
cent,  (excluding  water).  A  special  examination  was  made 
for  phosphorus,  with  a  negative  result. 

II. — Heematite  Paints.  The  samples  were  of  two 
colours,  yellowish-brown  and  purple-brown,  the  latter  being 
evidently  produced  by  exposing  the  original  (yellow-brown) 
material  to  heat.  Both  corresponded  in  character  to  (  alley's 
"  brown  "  and  "  purple-brown  "  Torbay  paints. 

The  brown  paint  contained  somewhat  over  2  per  cent,  of 
water,  while  the  purple-brown  paint  contained  somewhat 
than  1  per  cent.  The  proportion  of  siliceous  matter 
varied  from  9  to  20  per  cent.,  and  the  ferric  oxide  in  Un- 
original yellowish-brown  paint,  from  69  to  76  per  cent.: 
in  two  samples  of  the  purple-brown  paint,  83  and  87  per 
cent,  respectively. 

Moth  paints  are  well  ground.  They  have  been  submitted 
to  practical  tests  in  comparison  with  the  Torbay  paint  in  a 
well-known  extensive  Government  establishment,  in  which 

Torbay  and  other  iron  oxide  paints  have  been  largely 
employed. 

The  New  Zealand  paint  worked  out  well,  with  good  bodj  . 

There  was  no  sediment  in  pot  as  the  woik  proceeded. 

The  Torbaj  paint  worked  out   well,  with  fair  body,  nor 
therein  iny  sediment  in  pot  as  work  proceeded. 

I  he  New  Zealand  oxide  is   a  better  paint  than    Torbay.  m, 

far  as  covering  power  is  concerned  and  the  difference  in 
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UftOUOl  <•!  in  .  iiiiriil  in  making  up  the  Hew  Zealand 

o\i,l,  ml  the  Torbsj    dees  not  even  liring  the  latter 

pigment  up  to  the  former. 

The  rotated  purple-brown  point  required  exactly  the  nune 
proportions  of  oil  driers  and  turpentine  as  the  yellow-brown 
paint;  26  lb.  covered  ISO  yard*  inpl.,  a*  against  140  yards 
lor  the  some  Weight  of   the  unroasted  oxide. 

The  price  paid  for  the  Torbay  paint,  which  was  tried 
against  the  New  Zealand  samples,  was  24*.  6d.  per  cwt., 
ground  in  oil  to  paste. 

PATENT. 
Improvements  in  or  Relating  to  Dump-proof  Paints  or  the 
like.      A.  J.  Moult,  London,  from  G.  Philipps,   Brussels 
Bug.  Pat.  22,100,  Novemher  15,  1894. 

Ski;  also  Eng.  Pat.  19,858,  1894  (this  Journal,  1895,  169). 

— F.  H.  L. 


(G\)— 1NDIA-IUJB1JEK,  &«. 

Contributions  to  the  Chemistry  of  India-  Rubber. 
K.  Henricjues.     Chem.  Zeit.  19,  1895,  235  and  382. 

The  inferences  drawn  by  Lobry  de  Bruyn  and  van  Leent 
(this  Journal,  1894,  986)  from  the  loss  of  weight  observed 
in  articles  subjected  to  the  British  Admiralty  (dry  heat)  test, 
according  to  the  author,  are  objectionable,  as  he  contends 
that  the  amount  of  this  loss  depends  more  upon  the  amount 
of  free  sulphur  than  upon  the  quality  of  the  india-rubber  in 
the  samples.  A  number  of  experiments  carried  out  by  the 
author  with  ground  samples  of  vulcanised  rubber  showed  in 
most  cases  an  increase  and  not  a  loss  in  the  weight  of  the 
samples. 

These  figures  show  that  the  alteration  of  the  weight  of 
india-rubber  during   the   dry-heat  test  is   of  a  too  erratic 


Sample. 

Sulphur. 

Increase  or  Loss  in  Weight  at  lOo'  C. 

At  120°  C. 

2  Hours.                 4  Hours.                  «  Hours. 

2  Hours. 

3-30 

77»; 

I'M 

8-24 
3-89 

10-3G 
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11*68 
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01 

(I'M 
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0-2 
06 

-  02 
o-i 
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-  1*0 
0-05 

-  1-8 
0-8 

0'5 

I:":|  l i Free 8 extracted 

J  "  ' IU \  Free S extracted 
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-  07 
0-7 

-  o-t 

0*68 

r.-,2 

0*5 
I'M 

-  0-35 
0-24 

-  0-28 
0-iit 

-  l-os 

0-42 

-  1-8 
1-2 

V  34 

-  0-7 

roi 

-  0-4 

rs 
0'92 

2-08 

0*8 

l'7i 

+  0-12 
0-78 

-  0-4 
104 

-  1-4 
0-18 

-  1-8 
0-95 

.V30 

-  6*68 
1-44 

-  0-4 

2-6V 
1-48 
3 -OS 
1'3 

l'i,!i  w )  Kne'se^tnu'teVt::::::::::::: 

2!I2 

+  0'84 

2'22 

1  !ir"  N  * \  Free  8  extracted 

rn.umbia....{^;s^!,^d::::::::::::: 

-  l'OO 

T!»2 
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0 '  55 

sierraLeone  {™  aA^::::::::::::: 

,...._,                 f'tulcnnised 

-  2-00 
155 

description  to  be  capable  of  definite  interpretation.  Indeed, 
this  alteration  appears  generally  to  be  a  two-fold  one,  viz., 
one  iuvolving  loss  of  weight  through  volatilisation  of 
sulphur  and  increase  in  weight  through  oxidation  of  the 
india-rubber  taking  place  simultaneously.  These  figures 
further  show  that  well  vulcanised  india-rubber  at  from 
100°  to  120°  C.  undergoes  considerable  alteration  and 
oxidation.  Even  the  heating  of  india-rubber  with  exclusion 
of  air  causes  a  considerable  change. 

A  sample  of  india-rubber  which  had  first  been  extracted 
with  acetone  yielded  another  0-75  per  cent,  of  extract  to 
benzine  (petroleum  spirit),  and  after  heating  this  sample  for 
two  hours  at  100°,  a  further  3  per  cent,  could  be  extracted. 
The  above  table  shows  further  that  vulcanised  india-rubber 
which,  by  extraction  with  acetone,  has  been  deprived  of 
free  sulphur,  undergoes  oxidation  and  decomposition  much 
more  rapidly  than  the  original  sample.  From  this  fact  the 
author  infers  that  the  free  sulphur  in  india-rubber  articles 
is  not  only  not  detrimental  to  india-rubber,  but  appears  to 
exert  a  preserving  action.  India-rubber  deprived  of  its  free 
sulphur,  on  being  heated  for  four  hours  to  about  125°  in  a 
current  of  carbonic  acid,  showed  a  very  considerable 
alteration,  and  in  successive  extractions  it  yielded  6  ■  35  per 
cent,  and  5  ■  09  per  cent,  to  carbon  bisulphide,  6  ■  50  per  cent, 
to  benzine,  4-30  per  cent,  to  acetone.  On  the  other  hand, 
unvulcanised  india-rubber  can  be  heated  thus  to  120°  C.  for 
an  almost  indefinite  time  without  showing  any  increase  in 
weight.  Experiments  on  the  solubility  of  vulcanised  india- 
rubber  showed  that  erroneous  results  are  obtained  if  the 
sample,  between  successive  extractions,  be  dried  at  higher 
temperatures,  owing  to  the  oxidation  and  decomposition 
which  take  place  at  these  temperatures,  as  shown  above. 
Extraction  in  the  Soxhlet  tube  gives  the  same  figures  as 
those  obtained  when  the  samples  are  allowed  to  stand  in 
the  cold  with  the  solvent.  The  following  figures  were 
obtained  with  various  solvents  : — 


Para,  I.   {yielding  to  Acetone  3  "31  per  cent,  of  Sulphur, 
1  -89  per  cent,  of  Resin). 


Solvent. 


Extraction 


1. 


2. 


3. 


Benzine         (petroleum 
spirit),  cold. 
„       in  Soxhlct  .... 

Chloroform 

Carbon  bisulphide 1"75 

Acetone 


1-65 

0-75 

0-45 

0-30 

1-75 

0-5f. 

0-40 

1-45 

067 

0-60 

o-i;i; 

1-73 

0'75 

0'3G 

0-4O 

(.'75 

0-38 

0-20 

0-14 

0-30 


o-i« 


Para,  II.  {yielding  to  Acetone  5- 13  per  cent,  of  Sulphur, 
3  per  cent,  of  Resin). 


Solvent. 

Extraction 

1. 

2.                    8. 

1-02 
1-12 
n-«7 

030                030 

0-35                0'35 

0-14                O'ltl 

Columbia  (yielding  to  Acetone  6-25  per  cent,  of  Sulphur, 
2*65  per  cent,  of  Resin). 


Extraction 


Solvent, 


*• 

!' 

'.:'• 

4. 

2-72 
3  32 
0-J0 

0-70 
0-48 
0-12 

0-4(3 
0-44 
0*16 

0-40 

0-44 
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Siena  Leone  (yielding  to  Acetone  10*04  per  cent,  of 
Sulphur,  5  ■  21  per  rent,  of  Resin). 


Solrent. 

Extraction 

1. 

2. 

3. 

4. 

5. 

!i- SI) 

7  '00 
5-90 
0-49 

1-16 
1*10 

1-80 

o-n; 

0'50         0-38 
0'48     1     0'36 
1-10    1     0-91 
0-43         0-18 

0-28 

0-S8 
0"56 
0-15 

Ceara  (yielding  to  Acetone  5  "51  percent,  of  Sulphur, 
7  •  63  per  cent,  of  Iiesin). 


Solvent. 

Extraction 

1. 

2. 

3. 

4. 

2'00 

3-20 
1-75 

1'96 
1-70 
1-71 

2-94 
2*10 

2-59 

3-60 
4-54 
136 

In  subjecting  the  formerly-mentioned  samples,  Para  IV. 
and  Para  V.,  to  the  same  treatment  with  solvents,  quite 
normal  figures,  similar  to  the  above,  were  obtained.  But 
on  weighing  the  extracted  samples,  which  had  been  dried 
at  air  temperature,  their  weight,  in  spite  of  the  considerable 
loss  on  extraction,  was  found  to  have  considerably  increased. 
This  was  found  to  be  due  to  the  great  rapidity  with  which 
the  extracted  samples,  on  drying,  absorb  oxygen,  an  absorp- 
tion which  proceeds  much  more  rapidly  in  the  daylight 
than  in  the  dark.  On  the  other  hand,  it  was  found  that  the 
unextracted  samples  which  still  contain  their  free  sulphur 
suffer  much  less  from  oxidation  ;  so  that  the  free  sulphur 
appears  to  exert  a  distinct  retarding  action  upon  the  oxida- 
tion of  vulcanised  india-rubber.  The  use  of  boiling  nitro- 
benzene for  dissolving  the  vulcanised  rubber  in  rubber 
analysis  does  not,  according  to  Ilenriques,  in  all  cases  lead 
to  the  desired  result.  The  estimation  of  all  the  various 
possible  constituents  of  the  acetone  extract  of  india-rubber 
samples,  Ilenriques  considers  unnecessary,  and  thinks  that 
the  organic  constituents  of  india-rubber  articles  should  only 
be  estimated  as  india-rubber  on  the  one  hand,  and  fatty  sub- 
stances, including  all  kinds  of  organic  rubber  substitutes 
and  oils,  on  the  other.  The  india-rubber  resins,  he  thinks, 
should  count  as  rubber,  as  they  form  part  of  the  natural 
product.  The  smallest  quantity  of  sulphur  of  vulcanisation 
which  Weber,  for  well-vulcanised  articles,  stated  to  be  not 
less  than  2-2  per  cent.,  may,  according  to  the  author,  be 
considerably  less.  Likewise  the  facts,  that  vulcanised 
india-rubber  is  slightly  soluble  in  carbon  bisulphide,  and 
that  india-rubber  and  sulphur  will  combine  at  100  I  '., 
which  were  contested  by  Weber,  have  been  reconfirmed  by 
further  experiments.  The  author  also  adheres  to  his  state- 
ment that  the  action  of  chloride  of  sulphur  upon  india- 
rubber  h;ii  uot  yet  been  proved  to  l»e  of  the  simple  descrip- 
tion which  Weber  assumed  it  to  be. — C.  ( ).  W. 


PATENTS. 

Improvements  in   Stores  for   Vulcanising  and   Deodorising 
Waterproof  Garment*.    I.  Fraukenbnrg,  Salford. 
I'at.  14,376,  -Inly  20,  16*4. 

tlM  inside  of  the  roof  of  the  drying  stove  is  fixed  a 
number  of  pulleys  and  guides  so  arranged  that  an  endless 
ch&tlJ,  part   Of  which    is    always    OQtnde    the   chamber,   may 

'  reaHou  direction  all  round  the  stove.     Prom 

bain    depend    loop-    and    books   on  which    the  various 

articles  may  be  suspended,  and  the  apertures  through  which 
the  garments,  tec.  enter  arid  leave  the  obambi  overed 

".    retain     the      heat,    but      are     pushed    aside 
by  th<  of  the    BrtlcleS  themselves.       By  this    device, 

entry  of  workmen  into  the.  stove  is  avoi'l'  'I        I  .  II.  L. 


Improvements  in  Treating  Ihdhj-Tree.  Gum.     It.  Hutchison, 
l'restwick,  N.B.     Kng.  Pat.  16,604,  September  1,  1894. 

THE  inventor  describes  the  preparation  from  this  gum  of  a 
substance  which  he  calls  "  Bullite,"  of  which  various  articles 
"of  a  compact,  moderately  hard,  and  springy  character" 
may  be  manufactured.  The  gum  is  dissolved  in  a  steam 
pan  in  twice  its  weight  of  oleic  acid,  and  the  portion  which 
separates  out  again  on  cooling,  is  taken  out  and  washed 
with  alkali  to  remove  the  fatty  acid. — F.  H.  L. 


Improvements  in  the  Method  of  Producing  Ornament <d  and 
other  Designs  upon  the  Surface  of  Textile  and  other 
Fabrics.  L.  Mistovski,  Heywood,  Lancashire.  Kng.  I'at. 
1297,  January  19,  1895. 

See  under  V.,  page  748. 


XIV  -TANNINQ,  LEATHER,  GLUE,  SIZE. 

Dog-Skin  as  used  for  Gloves  in  Germany.     J.  Soc.  Arts, 

1895,  43,  780. 
Although  somewhat  harsher  and  less  firm  on  the  flesh 
side  than  some  calf-skins,  dog-skin  has  such  a  fine  texture 
and  so  excellent  a  grain  that  it  is  preferred  for  glove 
manufacture.  Dog-skins  are  usually  made  black  and  treated 
like  other  black  skins,  but,  on  account  of  their  loose  and 
delicate  texture,  great  care  must  be  exercised  in  treating 
them.  They  should  be  only  lightly  limed,  and  are  therefore 
passed  through  the  pits  by  themselves.  Thorough  cleansing 
after  liming  is  necessary,  and  the  skins  must  be  kept  in 
constant  motion,  when  placed  in  the  fresh  tan,  if  the  grain 
is  to  be  even  ;  and  throughout  the  deterioration  of  the  grain 
must  be  guarded  against.  A  mixture  of  equal  parts  of 
blubber-oil,  tallow,  and  degras  is  subsequently  used  ;  and,  for 
black  skins,  a  clean  black-lead  powder.  After  dyeing  in  this 
way,  the  skins  are  thoroughly  beaten,  first  on  the  flesh- 
aud  then  on  the  grain-side,  after  which  they  are  oiled  to 
prevent  the  grain  becoming  hard  through  the  added 
pigment. — W.  G.  M. 


Composition    of  Chamois    Leather.       von  Schroeder   and 
I'assler.     Dinglcr's  l'olyt.  J.  1895,  295,  '211—215. 

A  DESCRIPTION  is  given  of  the  process  adopted  for  produc- 
ing chamois  leather,  the  details  of  which  are  essentially  the 
same  as  those  of  the  method  commonly  employed  in 
English  practice. 

Some  preliminary  determinations  of  the  moisture  in 
commercial  chamois  leather,  conducted  in  the  manner 
previously  described  (this  Journal,  1891,  H)7."J),  showed 
that  air-dried  samples  may  be  taken  as  containing  an 
average  of  22  per  cent,  of  water. 

The  authors  agree  with  Pahrion's  view  (Chem.  Zeit. 
1893,  :S94),  that  the  tanning  of  chamois  leathers  due  to  the 
combination  of  the  hide  fibre  with  the  products  of  oxidation 
of  the  oil  while  these  are  in  statu  nascendi.  They  consider 
that  these  oxidation  products,  which  are  formed  during  the 
heating  of  the  skins,  are  saturated  hydroxy  acids  derived  in 
large  measure  from  the  physetoleic  acid  always  present  in 
fish-oils.  It  will  be  noted,  however,  that  only  a  portion  of 
the  oil  with  which  the  skin  is  impregnated  becomes  a  part 
of  the  leather  in  this  manner;  for  much  of  the  oil  can  be 
extracted   from   the    finished   leather   by  oil    solvents,  in    a 

condition  partly  unchanged  and  partly oxidised,  quite  apart 

from  that  which  is  removed  as  degras  or  sod-oil  in  the 
finishing  process. 

The  methods  of  analysis  used  in  determining  the  com- 
position   of     the    samples   of  leather  are   described    in    detail, 

but  it  need  only  be  stated  here  that  the  "  combined  oil " 
— i.e.,  the  altered  fatty  matter  which  is  incapable  of  extrac- 
tion by  eail. on  bisulphide      is  calculated   on  the  basis  of    the 

pi  rcentage  of  nitrogen  found  In  the  anhydrous,  fat-  and 
ash  free  leather.     This  system  of   calculating  the  degree  of 

l»  2 
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tannage   and   ihc    percentage   ol   nitrogen    which  i."  tobe 
inuuf  for  varioun  classes  of  I  •  i  *  l«  -  -^   and  skins, 

,,ii  in  this  Journal,  l  893,  279,  610. 


The   following  table   comprises   the  analytical    results, 
calculated  on  the  anhydrous  leather)  as  mentioned  above, 

the  average  percentage  of  water  may  lie  taken  as  22: — 


1 

Buflalo  Hide. 

CaH-Skin. 

Doe-Skin. 

Sheep 

•Skin. 

Mean. 

i  Iiaui<  is  Leather  mail-  from        < 

I. 

II. 

I. 

11. 

PerCent. 
0*26 

2-H7 

2-96 

88-71 

PerCent. 

7-17 

3-43 

8*83 

B1'07 

Pei  Cent.          I'er  Cent 
fl-73                   5*48 

l-ss                      2-4ti 

PerCent. 

41!t 
4'74 
» '  K) 

86*67 

PerCent. 

r,->:i 

>;■>;:< 

2-00 

86-08 

Per  Cent. 
5*  85 

4-08 

insoluble  in  CSj  (combined). . . 

!i'17 
79-20 

3-83 
88  ■  22 

.Vll 
B4'90 

In  order  to  compare  these  figures  with  those  indicating 
the  composition  of  other  kinds  of  anhvdrous  leather,  the 
following  table  is  appended.  The  water  in  the  first  three 
kinds,  when  they  are  air-dried,  averages  18  per  cent.,  and 
25  per  cent,  in  the  last  kind:  — 


Rhenish 

Bole- 
Leather. 


North 
German 

Sole- 
Leather. 


Mineral  matter 

i'at 

Aqueous*)  tannin  . . . 
extract  5  Dot  tannin 

Hide  substance 

Combined  tannin  .. . 


Pes  Oent. 
0*61 

n'll 

l'L'1 

2-77 
54-74 
37' 20 


Per  I 
0-71 
0*54 
6'48 
4*91 
17-68 
39*73 


Upper 
Leather 

>  not 
dressed) 


Alumed 

Leather. 


Per  Cent. 

l*0J 

1-00 

4*52 

2*13 
55-09 
36*25 


Per  Cent. 

•j  run 

O'lii 


7S/G0 


The  ash  of  chamois  leather  is  high  compared  with  that 
of  vegetable-tanned  leather  ;  it  is  derived  from  the  lime 
and  from  the  alkali  with  which  the  leather  is  washed  to 
remove  excess  of  oil. 

To  find  whether  the  portion  of  fatty  matter  soluble  in 
CS..  is  at  all  essential  to  the  leather,  some  leathers  were 
thoroughly  extracted  with  this  solvent,  softened  in  water, 
and  dried  ;  they  were  then  found  to  be  similar  in  properties 
to  unextracted  leather. 

That  the  mean  quantity  of  combined  fat  in  chamois 
leather  should  amount  to  so  little  as  5*11  per  cent,  is 
surprising,  and  it  is  interesting  to  compare  the  small  yield 
of  leather  obtained  by  chamoising  with  that  produced  by 
other  tannages.  The  following  table  makes  such  a 
comparison:  — 

1  part  of  hide  substance  yields  2*23  parts  of  Rhenish  sole-leather. 
I  part  of  bide  substance  yields  2*66  parts  of  North  German  sole- 
leather. 

1  part  of  hide  substance  yields  2'21  parts  of  undressed  upper 
leather. 
l  part  of  hide  substance  yields  l-70  parts  of  alumed  leather. 
1  „  „  „        1*51        „        chamois  leather. 

-A.  G.  B. 
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A  New  or  Improved  Compound  or  Material  applicable  far 
Use  as  a  Wood  Substitute.  O.  Thiele,  Stargard, 
Pomerania,  Germany.     Eng.  Pat.  1:3.82:3,  July  13,  1S94. 

'I'n is  material  is  made  by  mixing  together  camphor,  stone- 
nut  shavings  or  residues,  collodion-wool  (pyroxylin) 
dissolved  in  camphor,  and  colouring  matters.  The  mixture 
is  pressed  and  dried  and  then  further  pressed  in  suitable 
moulds  at  a  temperature  of  130° — 150°  C.  The  stone-nut 
residues  are  used  either  whole,  or  thev  are  first  washed, 
ground,  and  boiled  in  water.  If  it  be  desired  to  make  a 
transparent  material,  the  paste,  resulting  from  the  boiled 
nut  residues  is  impregnated  with  a  solution  of  ammoniaeal 
copper  oxide.  To  further  purify  the  substance,  it  is  succes- 
si\  ely  treated  with  dilute  hydrochloric  and  hydrofluoric  acids, 
chlorine  water,  dilute  alkalis,  and,  if  necessary,  with  alcohol 
and  ether,  finally  washing  with  pure  water,  and  drying. 
The  dried  substance  thus  obtained,  may  be  impregnated 
with  a  2  per   cent,  solution  of   tungstatc  of  soda.     Amon<* 


the  principal   articles  for   the    manufacture    of  which    the 
finished  material  is  specially  adapted,  are  cartridge  i 
cavalry  horse-collars,  and  waterproof  boots. — S.  P.  E. 


Improved  Process  of  Tanning  with  Mineral  Agents.  M. 
J.  Volcker  and  M.  W.  G.  Hergmann,  Eisenberg,  Ger- 
many.    Eng.  Pat.  9713,  May  16,  1895. 

Aftek  unhairing  and  fleshing,  the  hides  are  placed  in  a 
rotating  tumbler-drum,  and  are  subjected  for  from  £to  2  hours 
to  the  action  of  ammoniaeal  vapours,  "  which  thoroughly  re- 
move calcareous  and  sebaceous  matter,"  and  so  act  upon  the 
substances  of  the  hide  that  the  finished  leather  is  flexible, 
strong,  soft,  and  elastic.  The  hides  are  then  treated  with  a 
solution  containing  10  per  cent,  of  alum  and  5  per  cent, 
of  sodium  chloride  for  from  3  to  12  hours,  according  to  their 
thickness.  This  is  accomplished  in  a  tumbler  drum  at  a 
temperature  of  25°  to  35  C.  They  are  finally  tanned  with 
a  5  per  cent,  solution  of  chromic  acid  or  chromic  salts,  also 
heated.  After  from  2  to  4  hours,  the  hides  arc  washed  and 
treated  with  hydrogen  sulphide  to  decompose  and  fix  the 
soluble  chromic  compounds.  By  adding  suitable  salts,  the 
hydrogen  sulphide  may  be  utilised  also  as  a  dyeing  agent. 
The  leather  is  finished  in  the  usual  way. — W.  G-  M. 


A  New  or  Improved  Process  of  and  Apparatus  for 
Liming,  liateing,  or  Tannin;/  I/ides  and  Skins.  C. 
Heiteraeyer,  Iloboken,  N.J.,  U.S.A.  Eng.  Pat.  995:{, 
May  20,  1895. 

The  skins  are  suspended  singly  from  hooks  at  the  sides  of 
the  vats,  so  that  each  hangs  freely  and  transversely  to  the 
long  axis  of  the  vat.  The  liming,  bateing,  or  tanning 
liquor  is  stored  in  a  reservoir  at  one  end  of  the  row  of  vats, 
and  in  this  it  may  be  refreshed  and  brought  up  to  full 
strength  as  required.  A  vat,  being  stocked  with  hides  as 
above,  is  filled  with  the  required  liquor  from  the  reservoir  ; 
when  the  hides  are  saturated,  the  liquid  is  caused  to  circulate 
by  means  of  a  pump,  so  that  it  is  drawn  off  at  the  bottom 
at  one  end,  whilst  it  is  reintroduced  at  the  top  at  the 
other  end.  Thus  no  handling  of  the  skins  is  necessary. 
After  a  time  the  vat  is  emptied,  the  liquor  being 
returned  to  the  reservoir,  and  the  skins  are  exposed  freely 
to  the  air  for  a  suitable  period ;  then  the  liquor  is  again 
applied,  as  before,  these  processes  being  repeated  many 
times  subsequently.  The  valves  and  pump  are  controlled 
from  a  platform  surrounding  the  vats.  It  is  claimed  that 
the  various  processes  may  be  accomplished  in  one-third  of 
the  customary  time. — W.  G.  M. 


XV -MANURES,  Etc. 

Use  of  Potash  in  Fruit  Growing.     Gard.  Chron.  3,  18,  6. 

\\".  E.  llniTTox.in  the  American  Agriculturist,  callsatten- 
tion  to  the  use  of  potash  fertiliser  in  orchards.  Potash 
and  phosphoric  acid  promote  the  vigour  of  the  tree 
and  increase  the  quantity  and  quality  of  the  fruit,  while 
excess  of  nitrogen  tends  towards  an  increased  growth  and 
wood  production  at  the  expense  of  the  crop  of  fruit.  The 
experience  of  many  large  fruit  growers  favours  the  use  of 
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potash  in  manuring  orchards.  It  is  most  commonly  applied 
in  the  form  of  potassium  chloride,  from  2(1(1  to  .'500  lb.  per 
acre  being  considered  an  economical  dressing  if  the  orchard 
is  so  treated  annually.  Kainit  may  be  used  instead,  but 
double  the  quantity  must  be  used.  The  author  considers 
that  the  practice  of  applying  potash  or  phosphoric  acid  is 
sometimes  carried  too  far,  and  considers  that  if  a  complete 
fertiliser  were  used,  it  would  in  many  cases  give  better 
results.  The  result  of  experiments  in  New  Jersey  on 
fertilising  peach  orchards  shows  that,  the  best  results  were 
obtained  with  a  mixture  of  potassium  chloride  and  sodium 
nitrate.  One  of  the  best  sources  of  potash  for  orchards  is 
wood  ashes,  from  40  to  50  bushels  of  dry  ashes  per  acre; 
but  the  chloride  is  a  more  reliable  and  constaut  form  of 
applying  the  alkali.  An  apple  orchard  in  full  bearing  may 
receive  as  much  as  1,000  lb.  per  acre,  but  it  is  noted  that  in  j 
some  soils  a  much  better  effect  is  obtained  from  potash 
than  in  others :  a  small  portion  of  the  orchard  should 
therefore  be  treated  experimentally  before  applying  the 
potash  or  potash  and  nitrate  dressing  to  the  whole. 


Ill  -SUGAR,  STARCH.  GUM,  Etc. 

Review  of  Recent  Improvements  in   the  Sugar   Industry 
M.  I  j.  Lindet.       Hull,  de  la   Soc.   d'Encouragement  pour 
lTnd.  Nat.,  February  1895,  147—169. 

In  this  paper  a  summary  of  new  suggestions  for  processes 
in  connection  with  the  sugar  industry  is  given  in  outline, 
special  attention  being  devoted  to  those  actually  adopted. 

I.  Cleansing  the  Beetroot. — In  many  works  this  is  com- 
menced in  the  hydraulic  transporters.  These  are  canals 
lined  with  cement,  constructed  on  an  incline,  and  leading 
from  different  parts,  where  the  beets  are  dug,  to  the  wash- 
ing building.  The  beets  thrown  in,  are  carried  along  by  a 
current  of  water  and  reach  the  washers  freed  from  the 
larger.t  part  of  the  adhering  soil.  At  the  end  of  the  canals 
they  are  from  1  to  1*5  metre  below  the  surface,  and  some 
apparatus  is  therefore  necessary  to  raise  them.  This  ma}' 
easily  be  effected  by  Magain's  wheel  elevator. 

In  many  places  Loze's  stone-removing  washer  has  been 
set  up.  It  consists  of  a  box  containing  water,  into  which 
the  beeti  /all.  A  current  of  water  from  below  drives  them 
to  the  surface;,  where  they  are  caught  by  a  grating  and 
removed,  while  the  stones  fall  to  the  bottom. 

The  brushing  and  wiping  machine  of  Denis  Lefevre  is 
made  use  of  in  certain  factories.  In  this  the  beets  are 
rubbed  by  a  series  of  rotatory  brushes  while  water  runs 
over  them. 

Perforated  drying  table-  actuated  by  a  to-and  fro  move- 
ment are  often  used  to  remove  the  water  from  the  beets 
before  weighing. 

II.  Diffusion. — (a.)  Root  rutting. — The  only  important 
modification  consists  in  the  placing  of  a  horizontal  rotatory 
brush  above  the  knives,  the  object  of  which  is  to  remove 
ligneous  fibre. 

(I/.)  Diffusion  Battery.  —  These  have  not  been  modified. 
It  i-  usually  preferred  to  have  them  with  lateral  doors  to 
discharge  the  exhausted  roots,  while  the  juice  passes 
through  a  hole  al  the  bottom.  Rousseau  Decker  in  ih'jo 
proposed  having  the  two  parts  of  the  battery  separate,  but 
this  appears  now  to  have  been  abandoned, 

/  tilisation   of  Spent    Roots.— Desiccation    of  the 

-pent    root-    has    not    found    much    favour   among    French 

manufacturers,  although  used  il    German    «oik-. 

The  furnace  most  general!]   used   is   thai  of  Buttner  and 

Meyer.      'J  his    is    of    solid    masonry    and    ha-    lour    floors. 

The  pressed  root-  fall  on  (he  top  floor,  and,  pushed  li\ 

rn   and    shovel",   travel    OTer    the  other   Hoot-   to   the 

bottom.     BimnJtaneoosl)  a  mixture  of  bol  air  and  coal-gas 

at  tin-  top  at  450"  ,  and  passes  out  through  a  ventilator 

at  the  bottom,  removing  the  water  rapour  with  it.     One 

and  kilo-    of  the  dried   roots  produced  represent  an 

of  1,000  kilo    of  coal. 

In   the   Mackensen    furnace,   which    consists    of    three 

nry  cylinders,  the  gat  and  air  also  pass  in  the  same 

rhilfl     m     the    Sehul/e   ar.d    Vehaer/rl 
furnace"  they  pass  iii  the  opposite  direction 


III.  Purification  of  the  Juice. — (a.)  Filtration  before 
or  after  de-Albinuiiiisalion. — The  crude  juice  holds  ia 
suspension  a  certain  amount  of  ligneous  and  pulpy  matter. 
Many  manufacturers  consider  mere  filtration  insufficient, 
and  think  it  necessary  to  again  filter  the  juice  after  the 
albumin  has  been  coagulated  at  75' — 80°  ( !.  This  removal 
of  albumin,  first  proposed  by  l'ossoz  and  1'erier  in  1863, 
was  again  brought  forward  by  Moury  and  I'rovins  in  1881. 
More  recently,  Bouvier  has  shown  that  when  the  juice  is 
wanned  with  1  per  cent,  of  lime,  there  is  real  defecation. 
Hut  juice  thus  treated  does  not  appear  to  show  a  higher 
standard  of  purity  than  that  submitted  to  carbonating 
without  it. 

The  chief  advantage  consists  in  the  removal  of  sub- 
stances which  would  foul  the  heating  tubes,  and  it  is 
questionable  whether  the  result  is  worth  the  trouble 
involved.  There  is,  moreover,  the  additional  disadvantage 
that  the  de-albuminised  juice  is  very  difficult  to  filter.  To 
obviate  this,  Bouvier  has  devised  a  decantation  filter,  in 
which  the  suspended  matter  is  retained  by  vegetable  fibre 
placed  in  baskets,  which  can  be  replaced  in  the  apparatus 
when  clogged. 

Daix  and  Houchon  have  also  proposed  methods  of  filtra- 
tion through  cotton  or  wo  >llen  fibre,  and  even  through 
coke.  Quite  recently,  Bouvier  has  suggested  the  removal 
of  the  coagulated  albumin  by  making  an  emulsion  of  the 
liquid  with  oil,  which,  rising  to  the  surface,  carries  the 
impurities  with  it. 

(Jb.)  Use  of  Anhydrous  or  Slaked  Lime. — There  has 
been  much  discussion  of  late  as  to  whether  any  material 
advantage  is  gained  by  using  these  instead  of  milk  of  lime. 
Aulard  recommends  anhydrous,  and  Mittelmann  slaked 
lime.  The  addition  of  the  water  in  the  milk  of  lime  is 
avoided,  and  in  the  ease  of  the  less  dense  juices  better 
extraction  is  possible,  but  whether  there  is  a  greater  degree 
of  purification  is  a  moot  point.  In  the  removal  of  the 
lime  from  the  sugar  juice,  the  tendency  of  the  latter  to 
become  caramelised  by  heat  may  be  obviated  by  the  use 
of  Koenig's  liming  apparatus. 

(c.)  Carbonating  Tanks. — Several  manufacturers  have 
constructed  these  deeper  than  those  ordinarily  employed, 
the  object  being  to  render  the  absorption  of  gas  as  complete 
as  possible. 

(d.)  Continuous  Carbonators. — In  the  exhibition  of 
1889  two  kinds  were  exhibited.  That  of  Horsin-Deon, 
which  consists  of  a  series  of  eight  trays  arranged  as  in  a 
filter-press,  with  compartments  in  which  the  carbon  dioxide 
meets  the  limed  juice  ;  and  that  of  Barbet,  in  the  form  of 
a  cylindrical  metal  tank  in  which  the  juice  enters  from 
above  and  the  gas  from  below.  The  Luckc  carbonator  and 
the  Mollet-Fontaine  carbonator  are  constructed  on  the 
same  principle,  while  in  the  Ileboux  carbonator  the  limed 
juice  passes  upwards  through  a  series  of  zigzag  brass  tubes, 
ihe  carbonic  acid  being  introduced  through  concentric 
pipes.  The  working  of  these  apparatus  being  difficult 
to  regulate,  they  have  not  yet  met  with  any  general 
acceptance. 

(e.)  Double  Carbonating. — French  manufacturers  are 
now  in  the  habit  of  working  denser  juices  than  was  formerly 
done. 

(/.)  Filtration  from  Scum. — Large  filter-presses  have 
almost  entirely  replaced  small  filters,  and  those  most 
generally  used  have  a  surface  of  a  square  metre.  Hast  year 
an  apparatus  for  continuous  filtration  was  brought  out  by 
M.  Droeshout,  which  will  probably  be  widely  adopted. 

(</.)   Use  of  Baryta. — The  purification  of  sugar  juice  by 

means  of  baryta  was  first  tried  by  Manoury  and  afterwards 

by  du  Beaufret,  but   the  results  do  not  seem  sufficiently 

rfactory  to  lead  to  the  general  adoption  of  any  of  the 

processes. 

</(.)  Substitute  for  Carbonating.  -Vivien  and   Lafranc 

have  proposed   .-i  method  in    which  the   juice  is   treated    with 

a  mixture  of  fluosillcate  of  lead,  ferrous  fluosilicate,  and 
ferric  fluosilicate. 

(/.)  Replacement  of  Carbonating  by  Electric  Puri/lca- 
tion — Man)  experiments  have  been  made  since  1884  with 

the  object  of  partially  or  completely  replacing  the  process 
of  carbonating,  but  np  to  the  present  time  they  have  leeu 
more  successful  in  the  laboratory  than  in  practical  wrking. 
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/  eatmenl  of  the  Juice,  Syrup,  {re.,  uatk   Sulphur 
/,  Then     is    a    general    agreement    thai    sulphur 

dioxide  is  a  valuable  purifying  agent,  but  care  must  be 
ii  to  prevent  the  liquid  becoming  acid  to  any  extent, 
|e»i  inversion  should  take  place  In  curtain  cases, however, 
(l„.  poinl  oi  neutrality  qjaj  be  Bafelj  passed,  as  where 
then  aremanj  organic  salts  present,  the  liberated  organic 
,,,,i  being  so  active  in  producing  Inversion  as  are  the 
mineral  acids 

i  h. )  Mechanical  Filtration  of  the  Juice  and  Syrup. — The 
necessity  lor  rapid  work  has  caused  filtration  through  cotton 
tissues,  known  as  Puvrez  tissues,  to  be  widely  adopted.  In 
most  of  the  lunch  factories  these  are  used  in  mechanical 
liltc  rs,  the  liquids  being  forced  through  under  pressure. 

[V    Evaporation   of  the  Juice.  —  («.)    Increasing  the 
Power  of  Evaporating  Apparatus. — The  most  notable  im- 
provement  in    this    direction  has    been  the   introduction    ' 
of  apparatus  in   which   the    liquid   does  not  fill   the  tubes, 
but  oidy  trickles   over   the    sides.     With    this  end  in  view 
various  tubes  a  ruissellement  have  been  constructed.     These    ■ 
contain  an  inner  concentric  tube  projecting  a  little  from  the 
top    of  the    main   tube.      The    liquid   enters  by   apertures 
between  the  two  tubes,  trickles  over  the  inner  surface  of  the 
main   tube,  while  the  vapours  escape  by  the  centre   tube. 
This  invention  has  not  found  much  favour  with  manufac 
turers,  who  assert  that  they  can  attain  the  same  result  by 
partially  filling  the  ordinary  tubes. 

(/».)  Coolers. — With  the  object  of  avoiding  mechanical 
loss  many  manufactures  attach  metal  boxes,  known  as 
Hodech  Coolers,  to  their  apparatus.  The  vapours  pass 
through  these  before  entering  the  condenser. 

(r.)  Barometrical  Condensers. — Where  water  is  abundant 
these  are  often  advantageously  introduced.  They  consist  of 
a  brass  cylinder,  where  the  vapours  are  condensed  by  a 
strong  current  of  cold  water.  The  hot  water  passes  out  by 
a  conduit,  and  is  carried  away  by  a  current  of  water  from 
a  weir. 

(J.)  Horizontal  Evaporation  Tanks. — Here  the  tubes 
are  horizontal  and  the  vapour  circulates  in  the  interior 
instead  of  the  exterior.  They  have  been  adopted  in  several 
countries,  but  their  superiority  is  not  yet  established. 

(e.)  Apparatus  for  increasing  the  Rate  of  Evaporation. 
— A  most  important  modification  has  been  the  multiplica- 
tion of  the  number  of  tanks  and  the  utilisation  of  the  heat 
of  the  vapours  formed  on  evaporting  the  juice.  The  saving 
of  charcoal  often  amounts  to  as  much  as  30  per  cent. 

V.  Boiling  and  Crystallisation  of  the  Sugar. — (a.) 
Boiling  Apparatus. — In  many  factories  the  old  cylindrical 
boilers  have  been  replaced  by  rectangular  ones  surmounted 
by  domes.  These  have  the  advantage  of  being  capable  of 
containing  a  large  number  of  horizontal  tubes,  and  thus 
giving  an  immense  heating  surface.  Various  modifications 
are  in  use.  The  Reboux  boilers  in  which  the  mass  is  kept 
in  motion  by  mechanical  agitators,  ensures  the  prevention 
of  the  formation  of  small  crystals. 

(6.)  Methodical  or  Systematic  Boiling. — The  foreign 
matters  which  accumulate  in  the  syrup  surrounding  the 
crystals  do  not  interfere  much  until  the  liquid  becomes  too 
viscous  to  prevent  the  crystals  being  formed.  M.  Steffen 
has  proposed  a  means  of  obviating  this,  by  adding  at  this 
point  syrup  of  equal  purity  and  afterwards  of  lesser  purity, 
than  the  syrup  enclosing  the  crystals.  To  be  successful 
the  work  must  be  done  very  slowly,  and  the  syrup  added 
should  previously  be  diluted  to  25° — 27"  B.  This  system 
favours  the  growth  of  large  crystals  from  the  small  ones. 

(r.)  Cooling  the  boiled  Mass  and  Crystallisation  i?i 
Motion. — With  the  object  of  increasing  the  size  of  the 
small  crystals  Schutzenbach  has  suggested  cooling  in  small 
portions  of  100  kilos,  in  airy  chambers,  but  iu  this  method 
the  cooling  is  not  regular.  A  better  process  is  to  place  the 
syrup  in  cylindrical  boxes  with  an  outer  cooling  jacket  of 
water,  and  having  within  powerful  agitators  to  keep  the 
mass  in  motion.  The  Stammer-Bock  apparatus  has  been 
widely  adopted. 

(d.)  Modifications  in  the  Work  of  the  Second  and  Third 
Crystallisations. — A  process  has  been  introduced  in  which  by 
crystallising  in  motion  and  using  syrup  previously  subjected 
to  the  turbine  a  great  saving  in  the  time  of  the  second  and 


third   crystallisations   is   effected.      Unfortunately  the   plaut 
required  is  very  expensive. 

VI.  Turbinage. — The  chief  problem  ban  been  to  discover 
a  method  of  continuous  turbinage.  The  most  successful 
attempts  in  this  direction  are  the  machines  designed  by 
Szczeniowski  and  I'ontkowski,  and  those  of  Lizeray  aud 
Dumoulin,  which  give  results  so  satisfactory  as  to  lead  to 
the  hope  of  their  being  generally  adopted. 

Broadly  speaking,  the  object  of  later  improvements  in  the 
sugar  industry  has  been  to  economise  hand  labour,  animal 
charcoal,  and  general  expenses.  The  first  has  been  realised 
by  making  the  various  operations  continuous,  and  the  last 
by  increasing  the  daily  output  aixl  diminishing  the  number 
of  days  occupied  in  manufacture. — C.  A.  M. 


PATENTS. 


An  improved  Process  of  and  Apparatus  for  Evaporating 
or  Concentrating  Saccharine  and  other  Liquids. 
A.  Crerar,  London.     Eng.  Pat.  16,235,  August  25,  L894. 

Tin:  apparatus  consists  of  a  closed  copper  or  iron  pan 
fitted  with  a  double  conical  bottom.  The  inner  bottom  is 
perforated  with  holes,  and  the  space  between  it  and  the 
outer  wall,  is  connected  by  pipes  radiating  from  the  outside 
of  the  chamber  to  an  annular  air-supply  pipe.  The  top 
of  the  pan,  provided  with  a  "  goose-neck  "  and  "  save-all  " 
(or  spray  catcher),  is  connected  to  a  suction  pump.  The 
air  (preferably  heated  by  some  suitable  means)  drawn  in 
through  the  perforations  in  the  inner  bottom,  when  the 
exhaust  is  operated,  bubbles  through  the  liquid  under 
treatment,  maintaining  it  in  a  state  of  constant  agitation, 
and  effecting  its  rapid  concentration. — II.  T.  P. 


Improvements  in  Apparatus  for  Extracting  Juice  from 
Canes,  Roots,  and  the  like.  A.  G.  Berry,  Glasgow. 
Eng.  Pat.  5897,  March  21,  1895. 
Ax  improved  form  of  press  consisting  of  an  open-topped 
cylinder  into  which  the  material  (in  small  pieces)  to  be 
extracted,  is  charged  by  means  of  a  hopper.  At  the  bottom 
of  the  cylinder  is  a  perforated  piston,  which  can  be  raised 
right  to  the  top  of  the  apparatus  by  a  powerful  hyhraulic 
ram.  The  top  of  the  cylinder  is  closed  by  a  second  piston, 
which  can  be  lifted  clear  of  the  vessel  when  required,  and  is 
operated  by  a  smaller  overhead  ram.  Outlets  for  the 
expressed  juice  are  provided  at  the  base  of  the  apparatus, 
and  for  the  same  purpose,  the  upper  wall  of  the  cylinder  is 
perforated,  and  surrounded  by  a  jacket  communicating  with 
an  exhaust  pump.  In  addition,  pipes  perforated  to  a 
certain  height  rise  from  the  bottom  of  the  vessel  and  pass 
through  both  pistons.  In  operation,  the  cylinder  is  charged, 
the  upper  piston  lowered  down  aud  locked,  and  the  work  of 
compression  effected  by  raising  the  lower  piston.  To 
render  the  extraction  complete,  the  upper  piston  may  be 
raised,  the  mass  moistened  with  water  or  treated  with 
steam,  and  again  pressed,  finally,  the  lower  piston  is 
raised  flush  with  the  mouth  of  the  cylinder,  and  the  residual 
"  cake "  removed  en  bloc  by  a  suitably  fitted  revolving 
scraper.— H.  T.  P.  

An  Improved  Steam  Pan  for  Boiling  Sugar  or  other 
Liquids.  G.  Fletcher,  Litchutch,  Derby.  Eng.  Pat. 
11,525,  June  13,  1895. 

See  under  I.,  page  736. 


XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

Note  on  Bacillus  Subtilis.     A.  J.  Brown.     Journ.  Fed. 
Inst.  Brew.  1895,  4,  423—426. 

Van  Lake  has  shown  that  Saccharo  bacillus  pastorianus 
is  the  organism  which  causes  ales  to  become  sour,  and  not 
Bacillus  Subtilis  as  hitherto  commonly  supposed.  The 
author  has  found  that  cultures  of  Bacillus  Subtilis  do  not 
grow  in  malt-wort  or  in  ale,  when  these  liquids  are  normally 
acid,  also  that  this  bacillus  is  an  aerobic  organism,  and 
cannot,  therefore,  develop   under   the  usual  conditions    of 
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brewing  or  storing  ales.  A  solution  of  cane  sugar  is 
inverted  and  then  completely  oxidised  by  this  organism, 
and  by  its  action  on  dextrose  a  volatile  la:vo-rotatory 
substance  with  a  high-reducing  power  was  observed. — J.Ii.15. 


Wortmann.      (Ana- 
Zeits.   f.   Spiritus- 


Investigations  on  Pure  Yeasts.  J. 
lytioal  portion  by  It.  Aderhold.) 
Industrie,  1895, 18,  "9,  95,  and  103. 

Tins  investigation  was  undertaken  in  order  to  try  and 
determine  whether  a  definite  species  of  wine  yeast  retains 
its  specific  physiological  characters  when  grown  in  different 
nutrient  media,  or  whether  such  characters  change  with 
the  composition  of  the  must.  But  at  the  same  time  it 
was  intended  to  throw  light  on  the  relation  of  the  yeast  to 
the  fermentation  and  on  whether  the  products  formed,  such 
as  alcohol  and  glycerin  have  a  definite  relationship  to 
each  other,  to  the  yeast,  or  to  the  composition  of  the  must. 
With  this  aim  it  was  desirable  to  experiment  on  the  one 
hand,  with  as  many  different  musts  as  possible,  with  the 
same  yeast  and  on  the  other,  with  different  yeasts  on  the 
same  musts.  41  musts  were  collected  from  different  wine 
districts  in  three-litre  tins  and  were  sterilised  by  boiling  at 
the  time  of  collection.  117  cultivations  were  made  in  a 
special  glass-house  built  for  the  purpose  and  maintained 
at  a  temperature  of  1 7 — 24°  C.  Large  scale  experiments 
were  also  started  on  similar  lines  but  the  results  of  these 
latter  are  not  yet  known.  The  principal  yeasts  used  were 
those  characteristic  of  Johannisberg,  Wurzburg,  and 
Ahrweil  wines.  In  the  inoculation  as  nearly  as  possible 
1,000  cells  were  added  to  each  cubic  centimetre  of  must. 
At  the  end  of  the  fermentations  the  numbers  of  yeast  cells 
found,  varied  between  31,600  and  153,000. 

The  prepared  flasks  were  all  inoculated  on  the  same 
day,  and  at  the  end  of  five  days  all  were  in  active  fer- 
mentation. In  those  flasks  inoculated  with  Johannisberg 
yeast,  there  was,  besides  the  main  portion  of  the  yeast  at 
the  bottom,  a  cloudy  collection  of  yeast  on  the  sides  of 
the  vessels.  The  Wurzburg  yeasts  showed  the  same 
appearance  but  to  a  much  less  degree,  the  other  yeasts  did 
not  show  it  at  all.  At  the  end  of  14  days,  the  principal 
fermentation  had  ceased  in  all  cases,  but  on  shaking  up,  a 
further  slight  fermentation  occurred.  This  is  probably 
due  to  a  large  number  of  the  yeast  cells  at  the  bottom  of 
the  flask  being  practically  out  of  contact  with  the  liquid  and 
to  the  top  layer  of  the  yeast  deposit  being  surrounded  by  a 
layer  of  liquid  rich  in  alcohol. 

The  results  obtained  may  be  summarised  as  follows  : — 

The  masts  containing  the  Ahrweil  yeast,  gave,  in  most 
cases,  the  greatest  increase  in  the  number  of  cells,  those 
containing  Johannisberg  yeast,  a  less  increase,  and  those 
containing  Wurzburg  yeast  the  least  increase. 

As  a  whole,  each  yeast  maintained  its  specific  character- 
-,  whatever  the  must  in  which  it  was  inoculated. 

The  Wurzburg  yeast  yielded  wine  containing  most 
extract  (i.e.  used  up  for  its  own  development  least  extract), 
the  Ahrweil  yeast  the  least,  the  Johannisberg  yeast  coming 
I  etween  these.  The  Ahrweil  yeast  also  removed  most 
mineral  matter  and  most  nitrogen  from  the  must. 

Wurzburg  yeast  produced  most  glycerin,  Johannisberg 
BOd  Ahrweil  least,  and  in  general  the  more  active 
the  fermentation,  the  more  glycerin  is  formed 

In  alcohol  formation  all  three  yeasts  were  pretty  equal, 

but  the  Jobanxrisberg  yeast  was  found  to  be  more  sensitive 

to    the    influence    of    alcohol    in    restraining    fermentation. 

alcohol  production  appears  to  stand  to  some  axtcnt  in 

relation  to  the  increase  in  the  Dumber  of  cells. 

The  estimation  of  the  bouquet  was  rendered  difficult  by 
terilisation,  which  gave  a  boiled  odour  to  all  the  musts, 
but  then;  <ould  be  DO  doubt  that  the  Johannisberg  yeast 
a  richer  bouquet  than  either  Wurzburg  or  Ahrweil. 
Whilst  the  bouquet  it  undoubtedly  dependent  to  a  con- 
siderable extent  on  the  Composition  of  the  must,  it  requires 

lop  it  properly.    The  author  believes 

that  much   may    be  done    in   this  direction    by   a  judicious 

ion  of  yeasts.     For  instance,  a  combination    of    Pfalz 

and    Pheingau  yeasts  give    very   satisfactory  results. 

In    the    SB1IM    way,   real    M(  telle    wine   cannot    be   obtained 

must,   without    the    intervention    of    the 
chsu  -ill.  T. 


Quantitative  Separation  of 'Amorphous  A* itrogenous  Organic 
Compounds  contained  in  Beer.  II.  Schjorning.  Zeits. 
Anal.  ('hem.  34,  1895,  135—147. 

(Tins  Journal,  1894,  1103).  The  author  has  continued  his 
investigations  of  beer  worts  and  in  the  present  paper, 
besides  verifying  and  correcting  his  previous  results,  he 
gives  a  preliminary  account  of  the  nature  and  character  of 
the  precipitates  already  investigated  by  him.  The  results 
are  summarised  as  follows  : — 

1.  The  Sn  precipitate  is  identical  with  the  absolute 
Pb  precipitate,  and  the  absolute  Ba  with  the  Pb  —  Sn 
precipitate. 

2.  The  total  quantity  of  the  ammonium  salts  in  the  malt 
is  completely  dissolved  in  the  wort,  independent  of  the 
temperature  of  mashing ;  and  the  amount  of  ammonia  is 
neither  increased  nor  diminished  during  the  process. 

3.  The  greatest  solubility  of  the  nitrogenous  compounds 
contained  in  the  malt  as  also  the  highest  degree  of 
peptonisation,  occur  at  about  60    ( '. 

4.  The  results  favour  Mulder's  view,  that  the  amorphous 
nitrogenous  organic  compounds  contained  in  the  wort  are 
formed  from  a  highly  complex  protein  substance,  or  from 
one  of  its  products  of  decomposition. 

5.  a.  The  Sn  precipitate  (abs.  Pb)  appears  to  contain  the 
proteins  most  nearly  allied  to  the  albumins,  and  may 
therefore  be  designated  "  albumin." 

b.  The  nature  of  the  precipitate  Pb  —  Sn  (abs.  Ba)  is 
still  unknown,  but  it  appears  to  be  a  decomposition  product 
of  a  nuclein,  and  the  name  "  denuclein  "  is  provisionally 
suggested  for  it. 

c.  The  abs.  Fe-precipitate  seems  to  be  derived  from  a 
protein  with  properties  intermediate  between  the  albumins 
and  the  real  peptones,  whence  the  name  "  propetone." 

d.  The  abs.  Ur-precipitate  must  be  looked  upon  as  a 
genuine  "  peptone." 

6.  From  the  experiments,  it  follows  that  the  peptone  is 
formed  at  the  expense  of  the  albumin,  and  that  the  forma- 
tion of  propeptone  takes  place  chiefly  at  the  expense  of  the 
denuclein. — J.  S. 


Fractional  Fermentation  of  Cane  Sugar  with  Pure  Yeasts. 

Hiepe.  Journ.  Fed.  Inst.  Brewing,  1895,  3,  288 — 327. 
Morris  and  Wells  (this  Journal,  1892,  764)  investigated 
the  fractional  fermentation  of  worts  and  finished  beers ;  but 
with  few  exceptions,  restricted  their  experiments  to  ordinary 
brewery  yeast.  The  author  has  employed  pure  culture, 
single-race  yeasts.  The  yeast  was  added  to  a  10  per  cent, 
solution  of  cane  6ugar ;  at  stated  intervals  portions  were 
withdrawn,  evaporated  to  a  syrup,  and  made  up  to  the 
original  volume ;  the  specific  gravity,  optical  activity,  and 
cupric  reducing  power  of  the  solution  were  then  determined. 
The  amount  of  unaltered  cane-sugar  was  estimated  as 
follows: — Some  yeast  was  added  to  10  c.c.  of  the  solution, 
the  temperature  maintained  for  6 — 7  hours  at  135° — 145°  F., 
and  then  left  overnight  at  the  ordinary  temperature. 
Under  these  conditions  inversion  is  completed  without 
fermentation.  From  the  data  so  obtained  the  author 
determines  the  amount  of  cane  sugar,  dextrose,  and  levulose 
in  the  unfermented  residue,  and  calculates — 

1.  The  quantity  of  inverted  cane  sugar. 

2.  The  quantity  of  fermented  solid  matter. 

3.  The  quantity  of  fermented  dextrose. 

4.  The  quantity  of  fermented  levulose. 

These  results  show — 

Firstly,  that  inversion  and  fermentation  proceed  together, 
but  that  inasmuch  as  the  former  begins  and  ends  before 
the  latter,  at  these  respective  stages  inversion  alone  and 
fermentation  alone  takes  place.  In  fhe  intermediate  stage 
both  processes  go  on  simultaneously. 

nidly,  that  the  products  of  the  inversion  of  cane 
sugar  are  not  fermented  as  soon  as  formed,  and  that  they 
are  found  in  excess  in  the  liquid  until  the  completion  of 
fermentation. 

Thirdly,  that  the  inversion  products  do  not  ferment  at 
the  same  rate,  but  dextrose  ferments  more  quickly  at  the 
beginning,  being  always  present  in  less  quantities  than  the 
levulose. 
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'ill.-  author  also  rccounti  esperimonts  in  .-how  tbaf  some 
|,uri  % .  .1  i - .  while  carrying  oul  the  inversion  of  cane-sugar, 
exhibit  ;i  decreased  fermentative  activity.— J.  L.  B. 


//i//'"'"     of  Oxygen    <m    Alcoholic    Fermentation. 
D   [wanow&ky,  Botanischea  Centralbl.  58,  344. 

I  in    author  1 : : » —  carried  out  :it  tin-  Botanical  Laboratory 

of  the  si.  Petersburg  Academy, a  long  scries  of  experi- 
ments on   this  subject,  in  which  special   precautions   were 

bviate  sources  of  error,  and  especially  to  prevent 

the  increase  of  alcohol,  in  the  medium  surrounding  the 
veast.  For  this  purpose,  the  yeast  was  spread  on  porous 
plates  or  lilter  paper,  and  the  nutritive  medium  allowed  to 
drop  on  to  the  surface  at  such  a  rate,  that  the  veast  was  just 
covered,  l>ut  the  medium  which  had  passed  through  the 
layer  of  yeast  and  so  contained  alcohol,  could  filter  away 
freely. 

The  results  of  the  investigation,  shew  that  the  Fermen- 
tation Energy  (expressed  in  grins,  of  sugar,  fermented  by 
1  grm.  of  dry  yeast  in  24  hours)  remains  the  same  in  the 
presence  or  ahsence  of  oxygen.  The  reproductive  power  of 
the  yeast,  however,  rapidly  decreases  in  the  absence  of  air. 
Previous  results  of  an  opposite  character  have  probably 
been  due  (a)  to  the  disturbing  influence  of  accumulation  of 
alcohol,  and  (l>)  to  the  fact  that  in  anaerobic  cultivations, 
the  reproduction  and  increase  of  the  yeast  very  soon  cease, 
and  so  the  average  quantity  of  yeast,  generally  calculated 
as  the  mean  between  the  initial  and  final  quantities  is,  in 
the  case  of  anaerohic  cultivations,  not  the  true  average, 
l'edersen's  results  for  instance,  recalculated  with  these 
points  taken  into  consideration,  give  results  analogous  to 
those  of  the  author. — L.  T.  T. 


Influence,  of  Oxygen  on  the  Amount  of  Alcohol  and  of 
Carbonic  Acid  formed  during  Fermentation.  F.  Giltay 
and  ,1.  H.  Aberson.     Zeits.  f.  Spiritusind.  1895,  18,  2. 

As  the  result  of  experiments  with  known  quantities  of  yeast 
in  media  of  known  composition,  and  with  and  without 
excess  of  air,  the  authors  draw  the  following  conclusions  — 

In  air  cultivations,  a  considerable  quantity  of  sugar  is 
oxidised,  and  more  sugar  is  destroyed  than  in  control 
cultivations  carried  on  out  of  contact  with  the  air. 

The  increase  in  weight  (dry),  and  also  the  proportion  of 
sugar  decomposed  to  the  average  quantity  of  yeast  present, 
are  greater  in  the  presence  of  air,  but  the  proportion  of 
Migar  decomposed  to  increase  of  dry  weight,  is  less. 

The  proportion  of  sugar  broken  up  into  aicohol  and 
carbonic  anhydride  to  the  average  weight  of  yeast  present, 
is  less  in  the  presence  of  air. 

When  enriched  air  containing  50  per  cent,  of  oxygen  was 
employed,  the  sugar  oxidised  was  about  double  that  oxi- 
dised when  ordinary  air  was  used,  and  with  pure  oxygen 
the  quantity  increased  from  two  to  three-fold. — L.  T.  T. 


Note  on  Gluten  Turbidity  in  Beers.     ().  Reinke. 
Wochenschr.  f.  Brauerei,  1895,  213—214. 

It  is  frequently  observed  that  beers — especially  pale  beers 
— when  cooled  to  about  —  1°  R,  develop  a  gluten  turbidity, 
which  only  disappears  when  the  beer  is  again  heated 
to  10c — 25"  R.  Again,  pasteurised  beers  are  liable  to  be 
troublesome  in  this  respect  at  comparatively  high  tem- 
peratures (12°  R.),  the  turbidity  only  disappearing  at 
25'— 40°  R. 

For  the  prevention  of  the  trouble,  it  is  well  to  avoid  the 
use  of  barley  rich  in  nitrogenous  substances,  when  pale  beer 
for  pasteurising  is  to  be  brewed.  If  such  material  must  be 
used,  the  growth  on  the  floors  should  be  continued  as  long 
as  possible,  at  not  too  low  a  temperature  ;  and  during 
curing,  the  kiln  should  be  loaded  rather  deeply.  In 
general,  care  should  be  taken  to  use  only  malt  that  has 
been  stored  sufficiently  long;  the  peptonising  mash  tem- 
perature (40°  R.)  must  be  carefully  observed,  and  the 
concentrated  "  Dickmaischen  "  thoroughly  boiled  ;  exces- 
sive sparging  should  be  avoided,  and  the  'goods"  not  allowed 
to  cool  to    10°  R.,  prior  to  the   production   of  the   second 


|  wort.  In  the  after-treatment  of  the  wort,  points  to  be 
attended  to  are  :  thorough  boding  of  the  hopped  wort,  ami 
the  selection  of  hop-  suitable  as  regards  tannin  content  . 
thorough  hot  and  cold  aeration,  and  sufficient  cooling  of  the 
wort  (•'!',  B.)«  prior  to  pitching;  the  use  of  vigorous  yea-t, 
thorough  rousing  ami  aeration  during  fermentation,  and 
employment  of  a  higher  final  temperature  :  slow  cooling  to 
■  !'•  15.,  prior  to  racking.  The  composition  of  the  brewing 
liquor,  as  regards  the  amount  and  nature  of  the  salts  present, 
is  also  of  influence. 

In  beers,  naturally  quite  free  from  gluten  turbidity,  a  veil 
may  be  produced  at  temperatures  below  2°  R.,  by  the 
addition  of  sulphurous  acid,  sulphite*,  and  the  salts  of  cop- 
per and  certain  other  metals.  For  instance,  by  the  action 
of  the  lactic  cr  sulphurous  acid  in  beer,  on  copper  and  brant 
ve-scls  or  fitting6,  copper  salts  are  formed  in  solution 
which  may  produce  a  decided  veil  of  a  most  troublesome 
nature,  with  difficulty  dispelled  by  heating  the  beer.  The 
use  of  phosphor-bronze  valves,  &c,  has  been  recommended. 

— H.  T.  P. 


Saccharification  of  Malt  more  Slowly  in  the  Breiccry 
than  in  I  he.  Laboratory  :  An  Explanation.  Windisch. 
Wochenschr.  f.  Brauerei,  1895,  270—271. 

In  practice,  the  saccharification  of  the  "  Dickmaische " 
frequently  proceeds  far  more  slowly  than  might  be 
expected  from  the  results  of  laboratory  experiments. 
Indeed,  in  many  cases,  the  transformation  of  the  starch  is,  of 
necessity,  allowed  to  remain  incomplete.  According  to  the 
author  this  state  of  affairs  must  be  wholly  attributed  to  the 
inadequate  nature  of  the  rake-machinery  usually  employed. 
As  a  rule,  the  mash-copper  is  fitted  with  some  form  of 
endless  chain-stirrer,  which  just  suffices  to  preserve  the 
mash  from  burning,  but  utterly  fails  to  effect  a  thorough 
mixing  of  the  same.  Consequently,  the  heat  of  the  mash 
is  far  from  uniform  ;  and,  although  the  fixed  thermometer 
at  the  side  of  the  vessel  may  indicate  the  saccharifying 
temperature  (48° — 52°  R.),  the  heat  at  the  centre,  and 
especially  at  -the  surface,  will  be  much  less  (variations  up 
to  18°  R.  were  observed),  so  low,  in  fact,  that  the  starch  is 
not  appreciably  acted  upon.  A  perfect  command  over  the 
mash-copper  temperature  is,  however,  of  the  greatest  value 
as  a  means  of  regulating  the  conditions  of  saccharification, 
and,  therefore,  the  carbob3'drate  constitution  of  the  wort. 
At  present  such  control  of  results  is  only  possible  in  the 
mash-tun.  The  use  of  powerful  and  efficient  rake-machinery 
in  the  mash-copper  is  therefore  urgently  recommended. 

— H.  T.  P. 


The  Most  Frequent  Causes  of  the  Want  of  Stability  of 
Beers  in  Cash  and  Bottle.  Windisch.  Wochenschr.  f. 
Brauerei,  1895,  214. 

When  beer  becomes  turbid  in  cask  or  bottle  the  cause  is 
often  to  be  sought  for  in  the  excessive  growth  of  bacteria 
or  yeasts.  Bacterial  turbidity  is  seldom  met  with,  and  can 
in  most  cases  be  ascribed  to  gross  negligence  in  regard  to 
cleanliness  of  plant,  &c.  Yeast  turbidity%  however,  is  more 
frequent ;  and  the  means  usually  relied  upon  for  its  avoid- 
ance are:  (1.)  The  attainment  of  as  high  a  degree  of 
fermentation  as  possible;  (2.)  A  high  percentage  of  car- 
bonic acid. 

Beers  as  sent  out  usually  contain  more  or  less  fermentable 
matter,  which  under  favourable  conditions  of  temperature 
may  give  rise  to  an  after-fermentation,  and  consequent 
formation  of  new  yeast-cells.  It  is  most  desirable,  there- 
fore, to  ascertain  from  time  to  time  whether  the  maximum 
degree  of  fermentation  is  being  reached.  It  must  be 
remembered,  however,  that  this  by  no  means  implies  a 
high  degree  of  attenuation ;  the  latter  depends  entirely  on 
the  composition  of  the  wort.  In  practice,  a  sample  of  the 
beer  is  fermented  for  8 — 10  days  at  the  room  temperature 
with  a  considerable  excess  of  the  usual  pitching  yeast,  the 
drop  in  gravity  being  observed  by  means  of  a  saccharometer. 
If  the  loss  be  at  all  large,  the  beer  cannot  be  absolutely 
relied  upon  to  remain  bright.  In  the  production  of  stable 
beer,  it  is  of  importance  that  fermentation  in  the  tun  be 
practically  complete.     Only  sufficient    fermentable    matter 
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must  be  left  to  afford  the  necessary  "  condition  "  in  the 
storage  vessel. 

The  retarding  influence  of  carbonic  acid  on  yeast  develop- 
ment is  well  known;  and  beers  rich  in  the  gas  (0-4  per 
cent.),  even  if  they  contain  fermentable  matter,  will  fre- 
quently remain  sound  under  trying  circumstances.  In 
this  connection,  it  is  pointed  out  that  the  usual  mode  of 
bottling  beer  involves  the  loss  of  much  gas.     The  correct 

method very  seldom  practised — is  to  draw  the  beer  straight 

from  the  storage  vessel. — H.  T.  P. 


Ratio  of  Dextrose  to  Levulose  in  Sweet  Wine  and  Hone;/, 
and  its  Bearing  on  the  Detection  of  Adulteration  in 
these  Articles  of  Diet.  J.  Konig  and  \V.  Karsch.  Zeits. 
Anal.  Cbem.  1895,  34,  1—18. 

See  under  XXIII.,  page  773. 


Volumetric  Estimation  of  Sugar  in  Wine  by  Fehliiufs 
Solution,  A.  Borntriiger.  Zeits.  Anal.  Chem.  1895, 
34,  19. 

See  under  XXIII.,  page  773. 


Detection  of  Flurine  Compounds  in  Wine.     G.  Niviere  and 
A.  Hubert.     Monit.  Scient.  1895,  45,  324. 

See  under  XXIII.,  page  773. 


PATENTS. 


An  Improvement  in  the  Purification  of  Alcohol,  Spirits,  and 
the  like.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper, 
London.     Eng.  Pat.  13,153,  July  6,  1894. 

The  spirit  is  mixed  with  an  electrolysed  solution  of  sodium 
chloride,  prepared  as  described  in  Eng.  Pat.  18,370  of  1833 
(this  Journal,  1894,  170),  a  little  magnesium  chloride  is 
added,  and  the  mixture  redistilled. 

In  some  eases  it  may  be  necessary  to  further  electrolyse 
the  mixture  before  redistillation,  in  which  case  it  is  passed 
through  an  apparatus  as  described  in  Kng.  Pat.  1993  of  1887 
(this  Journal,  1888, 126).  Or  the  spirit  may  be  mixed  with 
-odium  chloride  and  magnesium  chloride  and  then  electro- 
lysed. 

About  100  gallons  of  raw  spirit  can  be  purified  in  1 — 2 
hours  by  33  gallons  of  electrolysed  solution  containing 
100  lb.  of  salt  and  40  lb.  of  magnesium  chloride. — A.  L.  S. 


Apparatus  for  the  Preparation  of  Wort.    C.  Rach,  Chicago, 
U.S.A.     Eng.  Pat.  13,364,  July  10,  1894. 

Tin.  apparatus  consists  of  a  "  cooker  "  in  which  cereals  can 
be  subjected  to  the  action  of  steam  and  water  under  pressure, 
in  combination  with  that  of  stirrers,  whereby  the  cereals  are 
-welled  aud  softened  to  such  an  extent,  that  when  conveyed 
into  the  mash  tun,  where  they  are  mixed  with  malt,  they 
are  readily  converted  into  dextrin  and  sugar.  The  specifi- 
cation is  accompanied  with  drawings  giving  full  details  of 
the  apparatus. — A.  L.  S. 


An  Improved  Manufacture  of  Barm  or  Yeast,  (i.  Bartlett, 
Lei cester,  and  W.  1'carsall,  Birmingham.  Eng.  Pat. 
15,517,  August.  15,  1894. 

A  BOVTOD  wort  is  prepared,  and  a  quantity  of  mineral 
■attar  (chiefly  phosphates)  ii  added j  this  is  then  con- 
centrated in  vacuo  to  a  syrup. 

When  required  for  use,  the  syrup  is  dilated  with  water 

■  id    ordinary    brewer's    yeast    added.      Alter   24  hour-,  the 

fermenting  liquid  is  mixed  with  flour  to  form  a  sponge  or 
dough,  which  is  employed  m  the  una!  manner. — A.  L.  S. 


Improvement   m  tht  Manufacture  of  Par.    A.  \V.  Billings, 
Eng.  Pat.  16,983,  August  20,  ih:h. 

Til    inventor     pTOpOSM     to    iterate    the    worf   whilst    in     the 

copper  or  hop  back.     He  recommends  s  modification  of  the 


apparatus  described  by  him  in  Eng,  Pat.  8952  of  1892  (this 
Journal,  1892,  838)  and  Eng.  Pat.  17,912  of  1893  (this 
Journal,  1894,  896),  and  proposes  to  inject  air  underneath 
the  strainer  plates. — A.  L.  8. 


Improvements  in  and  relating  to  Distilling  Apparatus, 
chieflij  designed  for  the  Manufacture  of  Pure  Grape 
Spirit  and  of  Whiskies  free  from  Fusel  Oil.     P.  L.  P.  E. 

Vignier,  Fulham,  Middlesex.     Eng.  Bat.  22,270,  Novem- 
ber 17,  1894. 

Tins  is  an  improvement  of  a  previous  process  of  the  inventor 
(Eng.  Pat.  20,430  of  1890  ;  this  Journal,  1891,  379). 
Instead  of  two  distillations  being  necessary,  as  in  the 
ordinary  process  of  making  whiskies,  &c,  the  inventor 
performs  the  two  distillations  at  the  same  time  and  in  the 
same  vessel,  he  has  also  a  special  condenser  for  separating 
the  fusel  oil. — A.  L.  S. 

Improvements  in  the  Malting  of  Grain.     J.  W.  Free,  New 
York,  U.S.A.     Eng.  Pat.  2372,  February  2,  1895. 

The  inventor  proposes  to  induce  a  current  of  air  and  to  pass 
it  through  the  makings  and  kiln  by  the  aid  of  a  chimney  and 
furnace.  The  air  is  either  cooled  or  warmed  before 
admission  to  the  malt  house. — A.  L.  S. 


Improvements  in  the  Manufacture  of  Diastasic  Ferments. 
C.  L.  Hart,  Chicago,  U.S.A.  Eng.  Pat.  6207,  March  26, 
1895. 

A  mixture  is  made  of  sand  (90  lb.),  starch  (10  lb.),  and 
water  (10  lb.),  and  the  whole  heated  by  steam  until  the 
starch  is  gelatinised.  Wheat  or  maize  flour  is  a  convenient 
form  of  starch  to  employ.  The  steamed  mass  is  cooled  to 
100°  F.,  and  then  mixed  with  a  small  quantity  of  the  spores 
of  maize  smut  (ustilago  maydis).  This  is  spread  on  trays 
and  placed  in  a  room  kept  at  80°  F.,  the  air  of  which  is 
kept  humid.  The  mould  spores  grow  rapidly  and  in  about 
36  hours  the  moisture  is  shut  off,  when  the  product  quickly 
dries  ;  if  the  growth  be  allowed  to  continue  longer,  spores 
are  formed  which  are  useful  for  subsequent  operations. 

The  finished  product,  either  before  or  after  drying,  is 
extracted  with  water ;  when  it  yields  a  solution  rich  in 
diastase,  and  which  can  be  employed  as  a  substitute  for 
malt. — A.  L.  S. 

Improvements  in  the  Manufacture  of  Ferment  Leavens. 
G.  D.  Hart  and  C.  L.  Hart,  Chicago,  U.S.A.  Eng.  Pat. 
7997,  April  23,  1895. 

M  u/.e  grits  are  stewed  until  their  starch  cells  are 
thoroughly  gelatinised  ;  the  mass  is  cooled  to  35°,  and  mixed 
with  "  Moyashi "  (the  spores  of  Aspergillus  Oryz;e),  a 
body  used  by  the  Japanese  sake  brewers.  The  mould  soon 
commences  to  grow,  and  the  product  is  Koji.  This  is 
mixed  with  a  little  water  and  pressed  yeast,  when  in  about 
3 — 6  hours  a  slight  fermentation  takes  place  ;  the  mass  is 
then  broken  up  and  dried,  a  little  steamed  starch  being 
added  if  necessary.     The  leaven  is  then  ready  for  use. 

In  place  of  Moyashi,  other  parasitic  smuts  may  he 
substituted,  such  as  are  native  to  maize  (Ustilago  Maydis), 
to  wheat  (II.  Tritici),  to  rye,  (Claviceps  Purpurei),  to 
barley  (Ustilago  Hordei),  aud  to  oats  (U.  Avenaj).  Also 
the  spores  of  edible  mushrooms,  the  common  puff  ball,  and 
ordinary  brewer's  yeast.  The  maize  may  also  be  replaced 
by  other  starchy  materials,  such  as  that  of  potatoes,  beans, 
&c— A.  L.  S. 

An  Improved  Method  of  Charging  Liquids  with  Gas. 
.1.  Sehneiblc,  New  Vork,  US.  A.  Eng.  Pat.  8006, 
April  23,  1895. 

THE  essential   feature  of   this    invention    i«   that    instead  of 

having  the  gas  at  a  higher  pressure  than  the  liquid,  and 

injecting  it  into  the  liquid,  the  liquid  is  at  the  higher  pressure. 
\     Stream    <>r    jet    Of    the    liquid    meets   the   gas,   and    both 

together  are  forced  Into  an  absorption  chamber,  in  which  a 
greater  pressure  is  maintained  than  that  of  the  gas  when  it 

meets  the  liquid. —  B.  B.  B. 
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.1  Process  and  Apparatus  fbi   Infusion  and  Extraction  oj 

Uops.     I.    llr, ,,,„,:. mi,  Dortmund,  Prussia.     Eng.   Pat. 

19,  April  26,  1895. 

TiiKhopg  t»  be  used  in  a  br<  ^  i"«^,  are  first  boiled  with  wort 

closed    ressel  heated  by   a   Bteatn  jacket;  after  the 

boiling   is  completed,   the   wort    Is  drawn   ofl  by  a  pipe 

furnished   with  a  Strainer  to  keep  the  hops  back   in  the 

boiler  i  these  bops  are  then  washed  by  weak  wort  tunning 

over  them. — A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION. 

DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOODS. 

Formalin  as  a  Milk-Preservative.     S.  Bideal.      Analyst. 

1895,  20,  157—158. 
WHEN   formalin    is   added   to    milk    in    the    proportion  of 
1    part  of  formaldehyde    to    10,000   of    milk,    the   sample 
remains  "  fresh  without  curdling,"  for  seven  days. 

In  determining  the  strength  of  a  formalin  solution  first 
titrate  with  N/100  NaOH  to  ascertain  the  acidity,  then 
agitate  a  known  volume  with  excess  of  standard  ammonia 
solution,  and  distil  the  excess  of  ammonia  into  standard 
acid  and  titrate  hack.  1 80  parts  by  weight  of  formaldehyde 
combine  with  68  parts  by  weight  of  ammonia  (compare 
Trillat,  this  Journal,  1893,  78'.)). 

To  detect  formaldehyde  in  milk  the  author  distils  a 
portion  and  tests  the  distillate  with  Sehiffs  reagent 
(magenta  bleached  by  sulphurous  acid).  The  test  cannot 
be  applied  directly  to  milk,  since  all  samples  give  a  pink 
colour  with  Schiff's  reagent. — A.  G.  B. 


Use   of   Formalin   as   a    Preservative   of  Milk    Samples. 
E.  J.  Bevan.     Analyst,  189."),  20,  152—154. 

The  addition  of  a  few  drops  of  formalin  (40  per  cent, 
solution  of  formaldehyde)  to  milk  is  a  convenient  method 
of  preserving  the  sample  for  analysis.  It  is,  however,  to  be 
noted  that  such  addition  is  liable  to  cause  an  increase  in 
the  total  solids  of  the  milk,  particularly  if  the  analysis  be 
performed  after  the  lapse  of  a  few  days ;  thus,  a  milk 
containing  13-24  per  cent,  of  total  solids  yielded  13-47  per 
cent,  when  5  c.c.  were  evaporated  with  two  drops  of  formalin, 
13-77  per  cent,  when  six  drops  were  used,  and  14*10  per 
cent,  with  10  drops.  One  e.c.  of  the  formalin  evaporated 
with  5  e.c.  of  water  left  no  residue. 

The  following  figures  indicate  that  in  many  cases  formal- 
dehyde is  not  volatilised  when  its  solution  is  evaporated 
with  that  of  another  substance  :  — 


— • ■ 

Total  Solids,  Per  Cent. 

Solution  of 

From  5  c.c.  of 

■c .  „  „  „»         the  Solution, 

From  o  c.c.  of        to  which  j  c  c 

the  Solution.        of  Formalin  has 
been  added. 

Albumin      and      milk-sugar 
(equal  parts). 

7-59 

3-82 
4-62 

4-82 

9-29 

4*12 

7*28 

6-90 

A  salt  solution  also  showed  an  increase  of  weight  when 
evaporated  with  formalin,  and  in  this  case  a  small  quantity 
of  white  substance  insoluble  in  water  was  formed,  from 
which  it  seems  probable  that  part,  at  all  events,  of  the 
observed  increase  is  due  to  polymerisation  of  the  formalde- 
hyde to  a  non-volatile  compound. 

In  many  cases  the  author  finds  that  the  increase  caused 
in  the  total  solids  of  a  milk  by  the  addition  of  formaldehyde 
is  four  times  as  great  as  the  weight  of  the  formaldehyde 
employed,  and  he  attributes  the  gain  to   the  conversion  of 


milk-sugar  into  galactose.  If  the  milk  contain  4  per  cent, 
of  milk-sugar,  and  this  be  completely  converted  into 
galactose,  there  will  be  an  increase  of  Q',2  per  cent,  of  total 
solidfl  ;  the  increase  found  will  have  varied  from  O'll— 0'20 
pet  cent.  —  A.  (',.  1!. 

Ac/ion    of  Formalin    <>n    Food  Stuffs.     T.    Weigle  and   S. 
Merkel.     Chem.  Zeit.  Kep.  189.'),  142. 

One  part  of  formalin  in  5,000  of  milk  will  preserve  the 
sample  for  100  hours  at  25°  C. }  1  in  10,000  will  keep  the 
milk  for  50  hours  at  25  C.  The  albuminoids  in  milk  are 
rendered  insoluble  in  a  mixture  of  sulphuric  and  acetic 
acids  by  formaldehyde ;  furthermore,  the  casein  can  only 
be  precipitated  in  thick  clots  from  milk  containing  formalin, 
not  in  the  fine  floeculent  condition  in  which  it  is  precipi- 
tated from  normal  milk.  Formaldehyde  renders  the  albu- 
minoids of  milk  less  digestible ;  the  casein  of  samples 
containing  one  part  of  formalin  in  500  was  insoluble  in 
pepsin  and  hydrochloric  acid. 

Butters  to  which  this  preservative  has  been  added 
increase  in  acidity  very  slowly.  The  saccharification  or 
starch  by  diastase  is  favoured  by  formaldehyde,  whilst 
alcoholic  fermentation  is  much  delayed. — A.  G.  B. 


Jta/io  of  De.vtrose  to  Lcvnlose  in  Sweet  Wine  and  Honey, 
and  its  Ji 'taring  on  the  Detection  of  Adulteration  in 
these  Articles  of  Diet.  J.  Konig  and  \V.  Karsch.  Zcits. 
Anal.  Chem.  1895.  34,  1—18. 

See  under  XXIII.,  page  773. 
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Improvements  in  and  connected  with  Apparatus  for  Pre- 
serving Animal  and  Vegetable  Food  and  other  Substances. 
T.  H.  Lee  Bake  and  H.  A.  Leverett,  both  of  London. 
Eng.  Pat.  13.587,  July  13,  1894. 

The  meat  to  be  preserved  is  wrapped  in  coarse  cloth  and 
placed  in  a  tank,  which  is  then  filled  with  dilute  salicylic  or 
boric  acid.  The  lid  is  now  put  on,  its  rim  forming  an  air- 
tight joint,  by  means  of  a  water  lute,  and  nitrogen  gas  is 
admitted  through  an  inlet  tap,  displacing  the  solution  already 
referred  to.  Or,  the  meat  may  be  simply  wrapped  up  in 
cloths  previously  dipped  in  acid  water  and  placed  iu  the 
empty  tank  from  which  the  air  is  expelled  by  a  strong 
current  of  nitrogen. — L.  de  K. 


Improvements  in  or  relating   to  the  Sterilisation  and  Pre- 
servation of  Milk.      R.    G.   Nash,  Dublin.      Eng.  Pat. 
13,712,  July  16,  1894. 
Thb  inventor  claims   the  construction  of  an  apparatus  for 
filtering,  heating,  sterilising,  and  cooling  milk. 

The  milk  is  first  passed  through  tbree  separate  wedge- 
shaped  strainers,  each  connected  with  a  compartment.  The 
first  strainer  packed  with  muslin,  retains  the  coarser  im- 
purities. By  means  of  a  pipe,  the  milk  is  then  led  to  the 
bottom  of  a  filter  through  the  trays  and  filtering  medium 
(clean  gravel),  through  which  it  rises  so  as  to  overflow  into 
a  steam  jacketed  vessel.  Here  the  milk,  kept  in  agitation, 
is  heated  to  about  1 60°  F.  After  being  thus  sterilised,  it  is 
allowed  to  trickle  over  the  exterior  of  a  refrigerator  into  a 
pan,  from  which  it  gently  flows  on  to  a  strip  or  bag,  and 
thence  into  the  milk  can. — L.  de  K. 


Improvements  in  or  applicable  to  Vessels  for  Preserving 
Food,  or  for  Sterilising  or  Disinfecting  Articles  by  Heat, 
J.  Kaab  and  F.  Bingler,  both  of  Ludwigshafen  a/Ilh., 
Germany.     Eng.  Pat.  14,183,  July  24,  1894. 

The  chief  claim  of  the  inventors  is  the  means  for  prevent- 
ing access  of  air  to  vessels  from  which  it  has  been  pre- 
viously expelled  by  heat. 

The  opening  of  the  vessel  has  a  thick  rim.  After  the 
vessel  is  filled  with  food  stuffs  a  lid  having  a  raised  edge 
or  rim  is  placed  thereon,  and  temporarily  held  in  position 
by  clamps.     On  the  lid  is  a  capsule  with  opening?  covered 
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externally  by  a  band  of  india-rubber.  On  beating  the 
vessel,  the  air  escapes  through  the  openings  of  the  capsule, 
and  any  remaining  germs  are  killed  by  the  heat.  On 
cooling,  the  pressure  of  the  outer  air  presses  the  rubber 
band  into  the  openings  of  the  capsule  and  also  presses 
down  the  lid,  thus  hermetically  closing  the  vessel.  The 
clamps  then  lose  their  hold  and  drop  off. — L.  de  K. 


Improvements  in  Preserving  Rxtnicts  from  Lemon  and  the 
Like.  B.  Biggs,  Cardiff.  Eng.  Pat.  15,168,  August  8, 
1894. 

The  improvement  consists  in  adding  to  the  juice  and  the 
extract  from  the  peel  of  fresh  lemons  and  limes,  from  5  to 
25  per  cent,  of  acetic  acid.  Sugar  may  be  added  if  desired. 
The  claim  is  for  the  preparation  of  a  product  free  from  any 
musty  taste. — L.  de  K. 


An  Improved  Process  and  Means  used  therein  to  Effect 
the  Preservation  of  Perishable  Substances.  D.  A. 
Sutherland,  London.     Eng.  Pat.  15,558,  August  15,  1894. 

The  filled  but  open  tins  containing  meats,  game,  or  fruit 
are  subjected  to  compressed  carbonic  acid,  about  100  lb. 
per  square  inch,  so  as  to  be  thoroughly  saturated  with  the 
gas.  The  tins  are  then  at  once  closed,  the  gas  which  partly 
escapes  from  the  contents  preventing  access  of  air  during 
the  soldering.  Or  the  tins  may  be  closed  with  a  lid  pro- 
vided with  a  simple  flap  or  valve  which  opens  inwards,  and 
after  being  soldered,  they  are  returned  to  the  pressure 
chamber.  The  gas  opens  the  valye  and  so  fills  the  tin  with 
high-pressure  carbonic  acid,  which,  after  the  tin  is  taken  out 
of  the  chamber,  closes  the  valve. — L.  de  K. 


(£.)— SANITARY   CHEMISTRY. 

Permanganate  of  Lime  as  a  Water  Steriliser.     Pharm.  J. 
July  20,  1895,  69. 

M.  BonuAS,  at  the  Academy  of  Medicine,  called  attention 
to  the  advantages  of  permanganate  of  lime  for  the  purifica- 
tion of  water  on  account  of  the  readiness  with  which  it 
decomposes  in  the  presence  of  organic  matter,  splitting  up 
into  oxygen,  oxide  of  manganese,  and  lime.  He  found  that 
the  salt  possesses  very  great  oxidising  power  and  con- 
siderable destructive  action  on  micro-organisms.  He 
asserted  that  the  antiseptic  properties  of  this  salt  are  much 
superior  to  those  of  bichloride  of  mercury,  and,  moreover, 
it  has  the  distinct  advantage  of  being  neither  poisonous  nor 
caustic.  M.  Bordas  estimates  that  the  addition  of  ten 
milligrammes  of  permanganate  of  lime  to  a  litre  of  water  is 
sufficient  to  effect  complete  sterilisation  in  five  minutes, 
and  from  comparative  experiments  with  various  antiseptics, 
more  especially  permanganate  of  potash,  he  comes  to  the 
conclusion  that  the  sterilising  power  of  the  latter  salt  is 
about  a  hundreth  part  of  that  of  the  permanganate  of  lime. 


PATENTS. 


is  removed  ;  it  is  then  tipped  through  an  opening  in  the 
floor  of  the  room  down  an  inclined  shoot,  which  is  provided 
with  doors  at  the  top  and  bottom.  When  the  bottom  dour 
of  the  shoot  is  opened,  the  refuse  falls  into  a  furnace  where 
it  is  consumed,  but  so  long  as  it  remains  in  the  shoot  it.  is 
dried  by  the  heat  of  the  waste  gases  from  the  furnace, 
which  pass  up  below  the  shoot.  The  steam  and  other 
gases  evolved  from  the  drying  refuse  are  withdrawn  from 
the  shoot  and  injected  into  the  ashpit  below  the  furnace, 
whence  they  pass  up  through  the  fire.  The  products  of 
combustion  from  this  furnace,  together  with  a  sufficient 
excess  of  air,  are  made  to  pass  through  a  second  furnace  to 
consume  any  noxious  gases,  and  are  finally  led  away 
through  a  series  of  scrubbing  chambers  into  the  chimney. 
The  heat  of  the  second  furnace  is  utilised  to  raise  steam  for 
an  engine,  which  may  drive  a  ventilating  fan  placed  in  the 
sorting  room,  or  do  any  other  useful  work. — L.  A. 


Improvement*   connected  with   the   littering  of    Water  and 
other    I.i'iuid*.     C.    K.    (  hambi  rlatid,    Paris.      Eng.  Pat. 

11,090,  Jane  7,  1894. 

Tins  invention  relate-  to  apparatus  in  which  the  liquid  t<> 
be  filtered  is  caused  to   pass  through    hollow  porous  bodies, 

and  particularly  to  porous  bodies  of  the  kind  described  by 
the  Mac  inventor  in   Eng.  Pat.   53i9,  March  22,   1884. 

.  <  nds  are  aimed  at  :  (a)  to  indefinitely  sterilise  the 
water,  (li)  to  make  the  delivery  of  the  filtrate  regular  and 
eoiiHtant.— It.  B.  I*. 

Improvement*  m  and  connected  with  Apparaluefor  "Burn 
mg  Garbage  and  //«"  u  Refu  •      ELK. Newton, London. 
Communicated  by  the   Pinboe   Patent  Refuse  Destructor 

Sydney,    New     South     Wale*.       Eng.     Pat.    12,898 
.Inly  9,  1894. 

I  in  refu  e      discharged  on  to  a  table  in  a  room,  when-  it 
ie  ronghly  sorted,  and  material   obviously  Don-combustible 


Improvements  in  or  connected  with  Destructor  Furnaces 
tor  the  Treatment  of  Town  Refuse.  S.  Willoughby, 
Chiswick,  Middlesex.     Eng.  Pat.  14,784,  August  2,  1894  . 

Above  the  furnace  proper,  an  inclined,  horizontal,  revolving 
flue  is  fixed,  through  which  a  regulated  supply  of  heated 
air  can  be  admitted  to  the  products  of  combustion  beyond 
the  bridge.  The  refuse  to  be  destroyed  is  fed  into  a 
hopper,  and  in  passing  down  the  flue  is  consumed  by  the 
heated  air,  and  the  ashes  fall  into  a  pit.  The  heated  pro- 
ducts of  combustion  are  utilised  to  raise  steam  in  a  tubular 
boiler,  after  which  tbe}r  are  washed  by  jets  of  water  on 
their  way  to  the  chimney.  The  gases  may  be  passed 
through  a  second  furnace  if  material  of  a  very  offensive 
nature  is  being  consumed. — L.  A. 


Improvements  in  and  relating  to  Apparatus  for  Lighting, 
Extracting,  and  Destroying  Sewer  and  such  like  Gases; 
ulso  for  Ventilating,  Heating,  and  Consuming  Smoke. 
C.  Horton,  Birmingham.  Eng.  Pat.  14,967,  August  4, 
1894. 

Vakious  arrangements  are  shown  and  described,  in  all  of 
which  the   sewer  or  other  gas  to  be   purified,  is  made  to 
form  part  of  the  air  supplied  to  an  atmospheric  gas  burner 
either  of  the  incandescent  or  ordinary  non-luminous  type. 
— L.  A. 

An  Improved  Apparatus  specially  adapted  for  Disinfecting, 
Heating,  Fumigating,  and  generally  for  Sanitary  Pur- 
poses in  Dwelling  Houses,  Hospitals,  and  other  Buildings. 
M.  Wilson,  London.      Eng.  Pat.  15,222,  August  9,  1894. 

A  tray  containing  a  cake  of  slow-burning  material,  is 
enclosed  within  the  lowest  compartment  of  a  vessel,  the 
middle  compartment  of  which  contains  a  solid  or  liquid 
disinfectant,  and  the  upper  is  dome-shaped  and  perforated 
with  holes,  and  contains  coils  of  absorbent  material.  A 
taper  tube  dips  from  the  upper  compartment  below  the 
liquid  in  the  middle  compartment,  and  evaporation  takes 
place  from  the  surface  of  the  liquid  in  this  tube  only, 
which  empties  and  refils  like  a  bird  fountain.  The  absorbent 
material  continues  to  give  off  vapour,  even  after  the  appa- 
ratus has  cooled  down.  The  vessel  described  is  enclosed 
within  a  perforated  outer  casing,  and  may  be  safely  placed 
in  any  desired  situation.  —  L,  A. 


Improvements    in  or    connected  with   Destructor  Furnaces 

for  the  Treatment  of  Town  Refuse  unit  Road  Siree/iings. 

S  Willoughby,  chiswick,  Middlesex.     Eng.  Pat.  15,526, 

August    15,   lH-.lt. 
Tin    destruetor   is   shown    in  vertical    section    in    the    figure. 

The  refuse  is  fed  Into  the  hopper  c,  and  is  conveyed  by  the 

■cm  into  the  vertical  cylindrical  shaft  a,  having  perforated 
walls.  This  is  surrounded  by  the  annular  furnace  61, 
supplied    with    air-blast  from    the    annular    boi    64,  and   the 

heated  gates  from  tow  furnace,  passing  through  the  perfo- 
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f<,r  the  conversion  of  such  phenolic  substances  into  the 
corresponding  carbonates.  The  latter  are  neutral,  crystal- 
line   bodies,  as    a    rule    practically  odorless,   tasteless,  and 

non-poisonous  and  therefore  far  more  suitable  for  anti- 
septic purposes.  The  conversion  into  carbonates  is  effected 
by  the  action  of  phosgene  (carbon) I  chloride)  on  the 
substituted  phenol 

ZC„H4.OH.R'  +  COClj  -  ((VHi .OR')2C<>  +  2IIC1. 
The  reaction  is  brought  about  under  pressure  at  an  elevated 
temperature,  if  necessary ,  in  presence  of  an  indifferent 
solvent,  such  as  benzene.  In  most  eases,  however,  a  prefer- 
able method  is  to  dissolve  the  phenol  in  an  equivalent 
quantity  of  soda  solution,  and  then  add  carbony]  chloride 
until  neutrality  is  attained. — II.  T.  I'. 


Dbstrdotok  for  Town  Refuse. 

rations  a3,  consume  the  refuse,  and  the  products  of  com- 
bustion pass  through  water-spray  from  the  sprinkler  (/'  and 
escape  into  the  chimney. — L.  A. 


(C.)— DISINFECTANTS. 

Investigations  respecting  the  Disinfecting  rower  of  Soap 
Solutions.  Max  Jolles.  Zeits.  fur  Hygiene,  1895,  130  ; 
Proc.  Inst.  Civil  Eng.  121,  1895,  21. 
As  the  outcome  of  the  experiments  the  author  observes 
that,  in  the  case  of  the  typhoid  bacilli,  the  disinfecting 
properties  of  a  soap  solution  are  much  more  marked  at  low 
temperatures  (1°  ('.  to  8°  C.)  than  at  ordinary  temperatures. 
There  is,  practically,  little  difference  in  the  disinfecting 
powers  ot"  the  dissolved  soap  at  any  range  of  temperatures 
between  18°  ('.  and  30°  C.  When  rags  infected  with  the 
germs  were  treated  in  the  soap  solution  the  action  of  the 
soap  was  very  marked,  and  even  a  1  per  cent,  solution  was 
injurious  to  the  germs  in  1 5  miuutes,  and  a  6  per  cent, 
solution  resulted  in  the  entire  destruction  of  all  germs  with 
an  exposure  of  equal  duration. 

A  3  per  cent,  solution  was  fatal  in  one  hour,  and  in  a 
1  per  cent,  solution  no  germs  remained  capable  of  develop- 
ment after  two  hours'  immersion.  The  tests  of  the  soap 
solution  with  the  bacillus  coli  communis  were  not  quite  so 
favourable  to  its  disinfecting  action  as  in  the  former  case, 
but  this  would  be  readily  understood  because  of  the  far 
greater  powers  of  resistance  which  these  bacilli  are  known 
to  possess.  At  low  temperatures  a  2  per  cent,  solution 
was  fatal  in  six  hours.  As  the  temperature  rises  the  action 
of  the  solution  diminishes,  but  even  in  the  case  of  these 
bacilli  an  8  per  cent,  solution  destroyed  all  germs  in  30 
minutes,  a  6  per  cent,  solution  in  one  hour,  and  a  3  per 
cent,  solution  in  6  hours.  The  author  concludes  that,  in 
consequence  of  its  antiseptic  action,  soap  furnishes  a 
powerful  and  safe  disinfecting  agent  for  certain  of  the  most 
prevalent  disease  germs. 


PATENT. 

Improvements  in  the  Manufacture  of  Antiseptic  Agents. 
J.  Y.  Johnson,  London.  From  F.  v.  Heyden,  Nachfolger, 
Radebeul,  Germany.     Eng.  Pat.  15,361,  August  11, 1894. 

Oh  account  of  their  poisonous,  caustic,  or  otherwise 
objectionable  qualities,  the  substitution  derivatives  of  phenol 
(methyl-,  chloro-,  bromo-phenol,  &0  have  been  but  little 
used  as  antiseptics.     The  subject  of  this  patent  is  a  process 


XIX -PAPER,  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  in  or  applicable  to  Paper-making.  .1.  Har- 
greaves  and  T.  R.  Hewlett,  Manchester.  Eng.  I'at. 
11,2(14,  June  11,  1894. 

The  improvement  is  effected  by  the  employment  of  an 
artificial  ochre  composed  of  a  mixture  of  equal  parts  of 
sulphate  of  iron  and  slaked  lime,  or  chloride  or  sulphate 
of  lime  dissolved  in  sufficient  water  to  make  it  of  the  con- 
sistency of  milk.  This  mixture  is  preferably  added  to  the 
fibres  whilst  in  the  rag  engine.  The  effect  is  to  cleanse  and 
stain  the  fibres  as  well  as  size  them,  and  also  purify  the 
effluent  water.— S.  P.  E. 


Improved  Process  of  Preparing  Paper  Stock.  T.  ('. 
Cadwgan,  Anderson,  Indiana,  U.S.A.  Eng.  Pat.  9987, 
May  21,  1895. 

This  process  relates  to  the  preparation  of  paper  stock  from 
straw,  rags,  manilla,  &c,  after  leaving  the  bleaching  tanks. 
In  this  condition  the  pulp  is  made  to  flow  down  an  inclined 
trough,  in  which  it  meets  with  one  or  several  jets  of  water 
under  pressure,  by  which  means  it  is  washed  and  partly 
disintegrated.  From  this  trough  the  pulp  falls  into  a  wash- 
ing and  disintegrating  apparatus,  and  thence  into  an 
inclined  vessel  or  beating  engine  having  three  sets  of 
beating  rolls  and  bed  plates  somewhat  of  the  ordinary  type. 
From  the  lower  end  of  this  engine,  the  washed  and  disinte- 
grated stock  falls  into  a  second  washing  apparatus,  and 
thence  passes  to  a  refiner. — S.  P.  E. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Method  of  Preserving  Solutions  of  Hydrogen  Peroxide. 
S.  Zinno.     Pull.  Soc.  Ind.  Mulhouse,  1895,  78—79. 

The  method  consists  in  the  addition  to  oxygenated  water 
(hydrogen  peroxide  solution)  of  pure  crystallised  naphtha- 
lene. One  grm.  of  naphthalene  should  be  added  to  each 
litre  of  the  liquid,  the  hydrocarbon  itself  undergoing  no 
change  even  at  a  temperature  of  40°  C. 

In  a  report  on  the  process,  C.  Schoen  states  that  "  10- 
volume "  oxygenated  water  loses  in  two  months,  when 
naphthalene  is  added,  15  per  cent,  of  its  original  strength ; 
without  this  addition,  35  per  cent.  With  a  1-volume  solu- 
tion the  figurts  are  15  and  37  per  cent,  respectively. 

— R.  15.  B. 


Croton  Oil.  An  Enquiry  into  the  Nature  of  its 
Vesicating  Constituent.  W.  R.  Dunstan  and  Miss  L.  E. 
Poole.     Pharm.  ,T.,  July  6,  1895,  5. 

The  vesicating  constituent,  or  more  strictly,  the  pustule- 
producing  constituent  of  croton  oil,  has  been  the  subject  of 
investigation  for  40  years. 

A    substance    was   isolated   by  the   authors    which   they 
propose   to   name    "  croton -resin."      To    its    presence    the 
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vesicating  property  of  the  oil  is  due.     Its  empirical  formula 
is c1:iHlso4,  and  its  molecular  formula  at  least  (('I)1I1S()1),. 

It  cannot  so  far  be    crystallised,  nor  can    crystalline  deriva- 
tives be  obtained  from  it. 

It  was  prepared  by  saponifying  that  part  of  croton  oil 
that  is  soluble  in  strong  alcohol,  with  a  mixture  of  lead 
oxide  aiid  water,  and  repeatedly  fractionating  an  alcoholic 
solution  of  the  lead  salts  with  water.  The  later  fractions, 
which  possessed  the  greatest  vesicating  power,  ultimately 
furnished,  when  submitted  to  a  series  of  fractionations,  a 
resinous  substance  having  extraordinary  powers  as  a 
vesicant.  The  evidence  so  far  obtained,  points  to  the  con- 
clusion that  the  constitution  of  this  vesicating  constituent 
may  be  that  of  a  lactone  or  anhydride  of  complicated 
structure. — VV.  S. 

Formalin  as  a  Milk  Preservative.     S.   Rideal.     Analyst, 

1895,  20,  157. 

See  under  XVIII.  A.,  page  766. 


Valuation    of    Alkaloids    and     Drugs.      C.     C.    Keller. 
Sehweiz.  Wochenschr.  f.  ("hem.   u.    I'll  arm.  189-1,  Nos.  5 
to  13  ;  Zeits.  Anal.  C'hem.  1895,  34,  111. 
See  under  XXIII.,  page  773. 


Detection  of  Geranium    Oil  in  Presence  of  Oil  of  Roses. 
B,  Jedermann.     Zeits.  Anal.  Cheni.  1895,  34,  51. 
See  under  XXIII.,  page  772. 


Estimation   of  Antipijrinc.      F.    Schaak.      Amer.    Journ. 

l'harru.  66,  631. 

See  under  XXIII.,  page  773. 


PATENTS. 


Germany.     Kng.    Tat. 
derivatives  of  p-amido- 


I        Manufacture  and  Production  of  Senzo-sulphonimides, 
in    their  Ifitro-  ot     Halogen    Substitution    Derivatives 

O.'vV.  Johnson,  London        Fiom  F.  r.  lleyden,  Naehl'olger, 

lladebeul,  Germany,     Eog,  Pat,  Bfifll,  May  i,  i*;i.'>. 

I  mi<  ran  try  the  direct  oxidation,  by  electrolysis,  of  toluene 
sulpbonic  amide  in  alkaline  notation,  After  electrolysis, 
itaiion  in  precipitated  with  hydrochloric  acid,  and  the 
trashed  precipitate  neutralised  with  soda,  By  tins  means, 
tli'-  benzo  snlphonic  imtdc   is  dissolved,  and  may  be  reprc- 


The    Manufacture   or   Production  of  Acid   Derivatives  of 

Alkylic  Salts  of  Paramidophemjl  Carbonic  Acid.     II.  E. 

Xewton,    London.      From    The    Farbenfabnken,     vorm. 

F.    Layer    and   Co.,   Elberfeld, 

15,348,  August  11,  1894. 
AccOHDixa  to  the   patentees,  the 
phenol  of  the  general  formula — 

( Ac)I IN .  C,,H40 .  C(  >,  •  Alkyl,  or 
(AcXAc,)N.C6H40.CO2.J%/ 
( Ac  or  Ac,  represent  any  organic  acid  radical  such  as 
— CO.CHj  or  —  CO.OC.il-),  arc  valuable  products  for 
therapeutical  purposes,  exerting  as  they  do  an  action 
similar  to  that  of  phenacetin.  Three  methods  are  proposed 
for  the  preparation  of  such  compounds:  — 

J.  Ly  the  action  of  acid  anhydrides  or  chlorides,  or 
-imilar  agents,  on  the  ethers  of  p-amidophenyl-carbonic 
acid  f.\H,.C,,II,O.CO,.alkyl). 

2.   I5y  the  action  — in  presence  of  an  alkaline  hydroxide — 
of  the  ethers  of  chloro-carbonic  acid,  or  other  haloid  carbonic 
acid,  on  p-amidophenol   itself;    or    on   some  derivative    of 
that  body   containing  an  acid  radical  in   place  of  the  amidi 
hydrogen. 

;    By  treating  the  compounds  obtained  as  under  1  and  2 

—and  still  containing  one  available  arnido  hydrogen  atom — 

with  acid  anhydrides  or  cbloridi 

Several   examples    arc  given,  in  which   the    details  to  he 
n  individual  cases,  are  drawn  up. —  II.  T.  1*. 


eipitated  from  its  solution  by  acid,  whilst  unaltered   loluene- 
sulphonic-amide    remains    behind.     The    nitro-  or    halogen 
substitution  derivatives  are  obtained   by  treating    the  corn 
8pouding  toluone-sulphonic-amide  compounds  as  above. 

—II.  T.  P. 


XXI.-PHOTOGKAPHIC  MATERIALS   AND 
PROCESSES. 

PATENT. 

Improvements  relating  to  the  Manufacture  of  Photographic 
Printing  Paper.  H.  II.  Lake.  From  Arndt  and  Troost, 
Frankfort  a/M.,  Germany.  Eog.  Pat.  20,353,  October 
24,  1894. 

Thk  improved  photographic  printing  paper  contains,  in 
addition  to  the  silver  salt,  an  iron  compound.  According 
to  the  inventor,  the  combination  of  the  silver  and  iron  salts 
gives  more  permanent  results  than  the  silver  salt  alone,  and 
furthermore  the  iron  salt,  owing  to  its  being  reduced  in  the 
light,  serves  to  precipitate  the  silver.  The  paper  employed 
should  be  free  from  chlorine  and  woody  fibre.  A  solution 
recommended,  consists  of  80 — 100  grms.  of  iron  ammonium 
citratp,  12 — 20  grms.  of  silver  nitrate,  15 — 20  grms.  of 
tartaric  acid,  and  10 — 15  grms.  of  gelatin  dissolved  in 
1,000  c.c.  of  distilled  water.— S.  P.  E. 


XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

l)igester  to  Replace  Sealed  Tubes  in  Laboratory  Work. 
Report  by  (L  Freyss  and  F.  Noelting.  Bull.  Soc  hid. 
Mulhouse,  1895,  88 — 91. 

The  aim  of  the  inventor,  Dr.  A.  Pfungst,  is  to  combine  the 
advantages  of  a  digester  and  a  sealed  tube.  The  new 
apparatus  does  not  resist  the  action  of  acids  and  alkalis 
so  well  as  glass  tubes,  but  the  essential  parts  are  constructed 
of  aluminium  bronze  or  enamelled  steel,  and  resist  the  action 
of  most  reagents.  If  the  interior  enamel  would  be  affected, 
a  glass  tube  open  at  the  top  may  be  fitted  inside  the  steel 
tube,  which  will  stand  a  pressure  of  200  kilos.  The 
accompanying  figure  shows  the  simplicity  of  the  apparatus. 
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i, ll  iiir  till,.-,  unscrew  the  three  screw-nuts  and  lift  the 
:  on  closing  it,  press  tin-  three  screws  gradually  with- 
out )■  ll,.-.'  screw-  are  of  delta  metal,  the  tube 
of  hammered  iteel  enamelled  inside.     'J'o  be  sure  it  is 

tightly  closed,  a  vacuum  is  produce. I  within  the  tube,  which 

i-  then  connected  with  a  manometer  ;  if  the  vacuum  is  main- 
Mined  the  tuhe  is  well  closed.  Communication  of  the  tube 
with  the  lateral  orifice  of  the  cover  is  made  and  interrupted 
bj  a  male  screw  and  Stuffing'bOX,  and  by  regulating  this,  a 
gas  can  be  allowed  to  escape  very  slowly  in  order  to  collect 
it  for  quantitative  estimation. 

To  heat  the  tuhe  to  a  desired  temperature  it  is  placed 
\.  Mi.  ally  in  a  copper  tube  containing  oil  or  other  liquid  of 
high  boiling  point. 

The  steel  tuhe  may  be  also  employed  to  surround  a 
sealed  glass  tube,  in  order  to  counterbalance  interior 
in.  -sure  in  the  latter,  and  minimise  risk  of  explosion. 

Experiments  with  the  new  apparatus  have  yielded 
satisfactory  results. — It.  I!.  B. 


PATENTS. 

A   New  or  Improved  Machine  or  Apparatus  for  Testing 

and  Recording  the  Strengths  of  Textile  Fabrics,  Fibrous 

Materials,  Fibres,  Leather,  and  other  like  Materials  or 

Substances.     J.  W.  Fawcett  and  W.  Shambrook,  both  of 

lluddersfield.     Eng.  Pat.  13,650,  July  16,  1894. 

Tin-:  load  is  applied  to  the  material  being  tested,  by  means 

of  a  screw,  and  its  intensity  is  recorded  by  the  compression 

of  a  spiral  spring  through  which  the  load  is  applied. 

— R.  B.  P. 

An  Improved  Method  and  Apparatus  for  Testing  Sand 
used  for  Building  Purposes,  and  for  other  Purposes  of 
the  like  hind.  J.  C.  Cleghorn,  Calcutta,  India.  Eng. 
Pat.  9792,  May  17,  1895. 

The  apparatus  consists  of  a  graduated  glass  tube,  closed  at 
one  end.  The  sand  to  be  tested,  is  dried,  and  filled  into  the 
tube  to  a  determined  point,  then  removed,  and  water  sub- 
stituted, the  sand  being  afterwards  added  to  the  water,  and 
the  real  as  distinct  from  the  apparent  volume  of  the  sand 
thus  ascertained.  The  difference  is  of  course  equal  to  the 
volume  of  the  air  spaces  enclosed  by  the  sand.  Impurities 
in  the  sand  may  be  estimated  by  shaking  it  with 
water  in  the  tube,  and  reading  the  alteration  in  the  volume 
of  the  sand  consequent  on  the  washing  out  of  the  impurities. 

— B.  B. 


INORGANIC  CHEMISTRY.— QUALITATIVE. 

Test  for  Mercuric  Chloride  in   Calomel.     Moniteur,  45, 

1696. 

The  calomel  (2  to  3  grains)  is  mixed  with  a  drop  of  10  per 
cent,  alcoholic  soap  solution  and  a  drop  of  freshly-prepared 
alcoholic  solution  of  guaiacum  resin,  and  the  mixture  well 
stirred  with  2  c.c.  of  ether.  On  evaporating  the  ether 
solution  the  presence  of  mercuric  chloride  is  indicated  by  an 
intense  green  coloration. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

New    Method   of  Standardising    Acid    Solutions.      E.    P. 
l'erman  and  W.  John.     Chem.  News,  1895,  71,  296. 

The  rationale  of  method  may  be  briefly  indicated  as 
follows  :  — 

On  adding  dilute  sulphuric  acid  to  a  solution  of  borax, 
sodium  sulphate  is  formed  and  boric  acid  set  free.  1  mol. 
of  borax  requires  1  mol.  of  sulphuric  acid  to  neutralise 
it,  using  methyl-orange  as  indicator.  Sulphuric  and  hydro- 
chloric acids  may  be  standardised  by  operating  on  these 
lines. 

Koric  acid  set  free  by  the  stronger  acids,  acts  upon  litmus 
or  phenolphthalein,  so  that  these  indicators  cannot  be  used. 


Volumetric  Method  for  the  Determination  of  Phos- 
phoric Acid  iii  its  /'me  Solutions.  ]{.  Segalle.  /.-its. 
Anal.  Chem.  1895,  34,  33—39. 

The  author  has  investigated  various  methods  for  the  above 
purpose,  with  the  following  result  :  — 

1.  By  far  the  most  accurate  results  are  obtained  by 
(iliicksmann's  method.  In  this,  the  phosphoric  acid  is 
precipitated  by  an  excess  of  "  magnesia  mixture  "  of  known 
strength  in  ammonia,  the  precipitate  filtered  off,  and  the 
ammonia  left  in  solution  is  titrated  by  staudard  acid.  From 
tbe  equation — 

H..PO,  +  MgSO,  +  3NH3  =  MgXII.PO,  +  (NH.V.SO, 

it  will  be  seen  that  II  tPO,        3  Nil,. 

2.  The  following  modification  is  recommended  as  being 
more  convenient  and  simple.  To  the  phosphoric  acid 
solution,  contained  in  a  graduated  flask,  an  excess  of 
standard  ammonia  (preferably  normal)  is  added,  followed 
by  an  excess  of  a  saturated  neutral  solution  of  magnesium 
sulphate.  The  liquid  is  then  diluted  to  the  mark,  well 
shaken,  and  filtered,  and  the  residual  ammonia  titrated  in 
an  aliquot  part  of  the  filtrate. 

3.  On  account  of  its  simplicity,  the  modified  method  is 
well  adapted  for  ascertaining  the  strength  of  the  solutions 
of  phosphoric  acid  employed  in  pharmacy. — II.  T.  P. 


Dry   Assay  for    Lead.      M.   \V.  lies.     School   of  Mines 
Quarterly,  U.S.A.,  15,  336—345. 

A  comparison  of  wet  and  dry  assays  of  a  certain  lead  ore 
containing  about  52  per  cent,  of  lead,  showed  that  the  fire, 
or  dry,  assay  yielded  on  the  average  1*891  per  cent,  less 
than  the  wet  or  "  chemical "  test.  After  giving  further 
examples,  the  author  states  that  the  whole  practice  of 
dry  assay  for  lead  is  faulty  and  should  be  discontinued  for 
commercial  purposes,  and  he  suggests  the  use  of  a  chemical 
method  with  a  deduction  of  2  per  cent,  from  the  results  to 
meet  the  existing  market  customs,  as  is  now  so  extensively 
done  in  the  assay  of  copper  ore. — A.  W. 


New  Method  for  the  Gas-  Volumetric  Determination  of 
Nitrogen  in  Nitrates.  F.  Gantter.  Zeits.  Anal.  Chem. 
1895,  34,  25—32. 

The  method  is  based  on  the  following  reactions  : — 

I.  NA  +  P,0;1  =  N,03  +  PA. 

II.  NA  +  2  NH4C1  =  2  N«  +  2  HC1  +  3  ELO, 

which  take  place  simultaneously,  when  a  solution  containing 
a  nitrate,  phosphorous  acid,  ammonium  chloride,  and 
sulphuric  acid  is  heated.  The  author  employs  the  gas- 
evolution  apparatus  shown  in  the  subjoined  drawing,  the 
nitrogen  given  off  being  measured  by  the  volume  of  water 
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it  displaces  iu  tin- gas-volumeter  previously  described  (Zeits. 
Anal.  Cheni.  32,  553)-  The  following  is  tbe  modus 
operandi : — 3  e.c.  of  the  nitrate  solution,  containing  not 
more  than  0-3  grin,  of  substance  (KNO,)  is  placed  in  the 
flask  A,  together  with  0*5  grin,  each  of  ammoaiam  chloride 
and  crystallised  phosphorous  acid,  and  2  c.c.  of  dilute 
sulphuric  acid  (2  vols.  rLSO^  to  1  vol.  water).  The  pipette  15 
is  tilled  with  5  c.c.  of  the  same  acid,  and  the  absorption- 
bulb  C  is  charged  with  sodium  hydrate  solution.  The 
apparatus  is  then  placed  in  the  cooling  cylinder,  connected 
to  the  measuring  tube,  and  the  evolution  flask  gently 
heated  by  a  small  flaine.  The  reaction  commences  slowly, 
but  rapidly  increases  in  intensity,  and  must  bo  carefully 
regulated — the  flame  being  withrawu — to  avoid  the  escape 
of  unreduced  nitrous  acid  ^indicated  by  the  liquid  becoming 
yellow,  and  the  appearance  of  brown  fumes).  When  the 
passage  of  gas-bubbles  has  almost  ceased,  the  acid  in  the 
pipette  is  allowed  to  flow  into  the  flask,  and  the  liquid 
slowly  heated  to  boiling.  After  a  time,  the  liquid  in  the 
absorption  tube  will  be  observed  to  remain  almost 
stationary — owiDg  to  the  fact  that  only  II CI  gas  is  evolved 
at  this  stage.  But,  in  order  to  render  the  decomposition 
of  the  nitrate  complete,  boiling  must  be  continued  until 
steam  passes,  and  a  portion  of  the  liquid  distils  over  into 
the  side  tube.  At  the  same  time  excessive  concentration 
of  the  sulphuric  acid  must  be  avoided  or  the  results  will 
come  out  high. 

The  method  may  be  employed  for  the  determination  of 
small  quantities  of  nitrate  nitrogen  (for  example,  in 
drinking  water),  and  is,  of  course,  also  applicable  to  the 
assay  of  nitrites,  in  which  case  the  phosphorous  acid  most 
be  omitted.  The  test  analyses  given  indicate  the  great 
accuracy  of  the  process. — II.  T.  P. 


which  becomes  volatilised.  On  the  other  hand,  if  the 
ignition  be  performed  without  the  lid,  the  contents  of  the 
crucible  rapidly  attain  a  perfectly  constant  weight. — J.  S. 


Use  of  Sodium  Peroxide  in  Analysis.     W.  Hempel.     Zeits. 
Anorgan.  Chem.  3,  193. 

Sodium  peroxide  is  an  excellent  substitute  for  the  ordinary 
"  fusion  mixtures,"  and  is  especially  well  adapted  for  the 
dry  oxidation  of  mineral  substances.  Chromium  and 
manganese  ores,  for  example,  when  heated  with  twice  their 
weight  of  peroxide,  yield  almost  immediately  a  yellow  or 
green  melt,  as  the  case  may  be.  Wolfram,  fused  with  four 
times  its  weight  of  the  reagent,  is  converted  in  a  few 
minutes  into  sodium  tungstate.  Titaniferous  iron  ore,  also, 
is  rapidly  and  completely  decomposed.  In  this  case  the 
fused  mass  may  be  extracted  with  hot  water,  and  the 
in-oluble  residue  of  ferric  oxide  and  titanic  acid  treated 
with  strong  sulphuric  acid,  and  evaporated  to  a  small  bulk. 
The  residual  liquid  is  then  poured  into  a  large  volume  of 
cold  water,  and  the  titanic  acid  precipitated  from  the 
-olution  at  a  boiling  temperature  by  passing  through  it 
-'ilphur  dioxide. 

Sulphur  compounds  are  oxidised  with  explosive  violence. 
The  reaction   may  be  moderated,  however,  by  the  addition 
-odium  hydrate,  two  parts  of  the  latter  and  four  of  per- 
oxide being  used  to  one  part  of  substance. 

on  with  Mfoxide  may  be  advantageously  employed 
in  the  eMC  of  Zinc  blende  and  galena,  when  a  full  analysis 
i**  required,  liace  an\  iron  remain*  in  the  insoluble'  residue, 
whilst   tbe  zinc  and   lead    pass    into  the  alkaline   solution. 

10  this  Journal,  1*94,  909.)  —  II.  T.  P. 


/.  timation  of  Antimony  at  Antimony  TetroxitU.    '). 

I5nin.;k.     Z<it-.  Anal.  Chem.  34,  [895,  171-171. 

Bi  ssi  if,  who  fir- 1  recommended  the  estimation  of  antimony 
a-  tetroxide,  himself  pointed  out  in  a  later  publication,    that 
the  method  was  ini-atihfaetory  since   0"  1    (.'rrii.  of  the   81 
d  bt   dseoniUOIld   or    volatilised   in   six    hours,   and   ' 

the  crucible  never  attained  a  constant 

ght.   The  author,  however,  finds  that  Bunsen'l  old  method 

i«t  quite  ax  accurate  and  much  easier  than  the   more  modern 

inetho'i  d  that  the  Bb  of 

ymtiori  be  performed  with  tbe  crucible  lid  on, 

tbe  redneioj  from  tbe  Basse  are  reflected   into   tbe 

.'  ibie,  and,  consequently,  tbe  Sb  o,  is  reduced  to  Sb  0  , 


The  Estimation  of  Sulplturons  and  Sulphuric  Acids  in  the 
Products  of  Combustion  of  Illuminating  Gas.  I .'.  Collan. 
Zeits.  Anal.  Chem.  34,  1895,  148—158. 

Vakioi-s  experimentalists  have  maintained  that  the  sulphur 
in  illuminating  gas  is  burnt  directly  and  almost  completely 
to  SO:,  or  H.SO,.  The  author,  however,  has  shown  that 
these  conclusions  are  open  to  criticism,  on  the  ground  that 
SOi  in  alkaline  solution  is  easily  oxidised  to  S()3  in  contact 
with  excess  of  unburnt  oxygen,  and  that,  as  a  matter  of 
fact,  over  90  per  cent,  of  the  sulphur  is  burnt  to  S<  X,. 

The  method  of  procedure  was  as  follows: — The  products 
I    of  combustion    (after    it   had   been    proved    that    neither 
J   unburnt  gas  nor  the  products  of  combustion  from  a  gas 
I    free  from  sulphur  exercised  any  reducing  effect  on  a  solu- 
tion of  Cr03)  of  50  litres  of  the  gas  were  passed  through  a 
solution  of  CrO:j  of  known  strength  contained  in  a  Dreh- 
i   Schmidt's  apparatus   (this  Journal,  1889,  570).     The  total 
sulphuric  acid  was  determined  in  one  portion  of  the  solution 
whilst  the  unreduced  Cr03  was  determined    in  the  other. 
The  following  results  were  obtained  in  four  experiments  :  — 
(1.)  93  per  cent.;  (II.)  89  percent.;  (III.)  99  per  cent. ; 
and  (IV.)  93  per  cent,  of  S  oxidised  to  SO;. 

Hence  most  of  the  sulphur  is  only  burnt'to  S02.  The  first 
three  experiments  were  made  with  a  smoky  flame,  whilst 
the  fourth  was  made  with  the  flame  of  an  ordinary  Buusen 
burner. — J.  S. 

ORGANIC  CHE  MIS  TR  Y.—  QUAL  IT  A  Tl  VE. 

Test  for  Hydroxylamine.     A.  Angeli.     Gaz.  chimica 
italiana  Gaz.  del  Farm.  3,  48. 

Sodium  nitroprusside  is  added  to  the  neutral  solution, 
which  is  then  made  strongly  alkaline  with  caustic  soda. 
On  warming  the  solution  a  beautiful  magenta-red  coloration 
is  immediately  produced.  The  reaction  is  very  delicate, 
but  the  presence  of  an  excess  of  ammonium  salts  is 
detrimental. 

Hydrazine  and  other  inorganic  reducing  agents  do  not 
give  the  above  reaction,  but  phenylhydrazine  shows  a  red 
coloration  in  the  cold,  which  disappears  on  warming. — J.  S. 


Discrimination  between  Aldehydes  and  Ketones,  especially 
between  Aldehydic  and  Ketonk  Sugars.  A.  Villiers  and 
M.  Fayolle.     Comptes  rend.  119,  75. 

A  SOLUTION  of  rosauilinc  which  has  been  decolorised 
by  sulphurous  acid,  (preferably  with  the  smallest  quantity 
necessary)  recovers  its  colour  on  the  additioD  of  alde- 
hydes. It  has  also  been  stated  that  ketones,  ordinary 
acetone  for  example,  behave  in  the  same  way,  but  the 
authors  find  that  perfectly  pure  ketones  do  not  bring  back 
the  colour.  The  tests  ought  to  be  performed  in  closed 
vessels  as  the  reagent  itself  becomes  red  on  long  exposure 
to  the  air. 

In  this  way  the  authors  have  been  able  to  discriminate 
between  aldehydic  and  ketonic  sugars.  Grape  sugar, 
invert  sugar,  galactose,  and  the  reducing  dextrins  behave 
in  the  same  way  as  aldehydes,  whilst  levulose  and  sorbin 
behave  as  ketones.  A  concentrated  neutral  solution  of  the 
sugar  ought  to  be  employed  as  acids  interfere  with  the 
•  ion,  and  of  course  perfectly  pure  samples  of  the  sugars 
most  be  used.  (  ane  sugar,  maltose,  and  lactose  produce 
at  first  no  coloration.  After  some  days,  however,  the 
solutions  begin  to  colour,  anil  the  authors  consider  tliis  a 
proof  of  the  fact  that  these  sugars  are  slowly  inverted  by 
water  with  production  of  aldehydic  sugars. — J.  S. 


Discrimination  between  a-  and  $-naphthol,  ,v<-.     Aymonier. 

Zeits.  Anal.  Chem.  34,  (  2  j,  " 

dding  a  few  drops  of  a  solution  of  1  grm.  of  potassium 

bichromate  and   I  grm.  of  nitric  acid  in    100  C.C.  Of  distilled 
water,  to  an  aqueous  or    dilute    alcoholic    solution   of    the 


772 


THE  JOURNAL  OF  THE  800EETY  OF  CHEMICAL  DJDU8TRY.         [Aug.  si,  \m. 


naphthoic  ■  blaak  preoipiute  ii  formed  ii   o-naphthol  be 

mi       n  iK.plnliol.   talol,   benaonaphthoL  naphthalene, 
thymol,  fee.,  do  iki  f^iv.  tin-  Maek  precipitate.---.!.  B. 

Detection   vj  Geranium  Oil  in   Presemn  of  Oil  of  £ 

K.  Jedermann.  Zeita.  Anal.  Cfaem.  1H95,  34,  51—53. 
Panajotov,  (this  Journal,  1892,  61)  lias  described  two 
testa  foi  the  above  purpose,  which  were  subsequently 
adversely  critised  by  Bobiminel  and  Co.  (Zeits.  Anal.  Chem. 
31  858),  and  declared  to  be  •worthless.  This  opinion  the 
author  rally  confirms.  Numerous  samples  of  undoubtedly 
genuine  oil  <>f  roses  (from  Roumelian  districts),  examined 
by  lli«-  author,  were  found  to  yield  turbid  alcoholic  solutions 
when  treated  with  sulphuric  acid,  the  turbidity  being  par- 
ticularly marked  in  the  case  of  oils  produced  from  white 
roses.  Similarly  with  Schiff's  reagent.  In  all  cases  (with 
one  exception),  a  fine  blue  coloration  was  developed  afier  a 
few  hours.  In  no  instance,  however,  was  the  prior  produc- 
tion of  a  reddish  coloration  observed. 

Conclusions  as  to  the  genuineness  of  oil  of  roses  based 
on  its  specific  gravity  are  equally  unreliable,  partly  owing 
to  the  small  difference  of  density  between  rose  and  geranium 
oils,  partly  because  rose  oils  derived  from  different  districts 
vary  considerably  in  specific  gravity.  (Specific  gravity  of 
the  elajoptene  of  rose  oil,  0-873—0-8735  ;  of  the  stearop- 
tene,  0*813,  the  amount  present  ranging  from  7 — 30  per 
cent;  of  geranium  oil,  0-  882— 0895).  A  gross  addition 
of  geranium  oil  can,  in  any  case,  be  detected  by  the  odour 
alone. 

Another  test  is  founded  on  the  supposed  difference  in 
rotatory  power  of  the  two  oils.  IJut,  according  to  the 
author,  the  elseoptene  of  rose  oil,  and  geraniol  (the 
chief  constituent  of  oil  of  geranium)  are  isomeric,  and,  so 
far  as  rotatory  power  is  concerned,  absolutely  identical.  In 
fact,  no  reliable  method  for  discriminating  between  these 
oils  exists,  and  the  consumer  must,  in  great  measure,  rely 
on  the  trustworthiness  of  hi's  source  of  supply. — H.  T.  P. 


Detection    of    Formalin.      H.    D.    Richmond    and   L.    K. 
Boseley.     Analyst,  1895,  20,  154—156. 

The  authors  review  the  tests  for  formaldehyde  which  have 
already  been  published  (Legler,  Ber.  1883,  16,  1333  ; 
Losekan,  ibid.  1889,  22,  1565  ;  Eschweiler,  ibid.  22,  1929  ; 
1'lochl,  ibid.  1888,21,  2117;  Kleeberg,  Ann.  1891,263, 
283  ;  Pulvermacher,  Ber.  1893,  26,  2360  ;  and  Trillat,  this 
Journal,  1893,  789).  Schiff's  reagent  (magenta  bleached 
by  sulphurous  acid)  is  not  characteristic  of  formaldehyde, 
nor  is  it  sensitive  unless  the  proportion  of  sulphurous  acid 
has  been  carefully  adjusted  ;  the  red  coloration  appears  on 
merely  warming  "the  reagent,  on  blowing  air  through  it,  or 
on  exposure  to  air.  In  applying  it  to  milk,  the  casein 
is  precipitated  with  a  little  sulphuric  acid,  filtered,  and  the 
reagent  added  to  the  filtrate. 

Hehner's  test,  the  blue  colour  developed  when  milk, 
formaldehyde,  and  sulphuric  acid  are  mixed,  is  not  applic- 
able if  the  formaldehyde  be  present  iu  excess,  say  0-5 
per  cent.  The  colour  is  due  to  the  albuminoids  of  milk, 
and  is  developed  also  by  egg  albumin  and  by  peptone,  but 
not  by  gelatin.  To  obtain  the  reaction,  sulphuric  acid 
(94  per  cent.)  is  added  to  the  milk,  when  a  blue  ring  is 
formed  at  the  junction  of  the  liquids.  It  is  better  to  distil 
the  sample  and  to  test  the  distillate  by  tar.  addition  of 
peptone  and  sulphuric  acid. 

A  test  which  the  authors  believe  to  be  characteristic  of 
formaldehyde  consists  in  distilling  the  sample  into  a  solution 
of  diphenylamine  in  dilute  sulphuric  acid  (not  in  excess), 
and  boiling  the  mixed  liquids  ;  a  white  fiocculent  precipitate, 
often  coloured  green  if  the  acid  used  contain  nitrates,  is 
deposited  if  formaldehyde  be  present. 

Trillat's  observation  (compare  this  Journal,  1893,  789) 
that  after  a  certain  time  formaldehyde  cannot  be  detected 
in  foods,  is  confirmed. — A.  G.  B. 

Formalin    a>    <i    Milk   Preservative.     S.  Bideal.     Analyst, 
1895,  20,  157. 
See  under  XVIII.  A.,  page  760. 


ORGANIC  <  III.UISTRY.—  QUANTITA  Tl  VE. 

Difficulty  in  Detecting  Chlorine  in  Methylene  Blue;  also 
Notes  concerning  Methylene  /Hue.  W.  Lcnz.  Zeits. 
\nal.  Chem.  1895,  34,  39-48. 

l.\  a  brief  paper  which  appeared  in  the  Fharm.  Zeit.  39,  G3, 
and  which  reappears,  in  abstract,  in  the  present  more 
extensive  treatise,  the  author  states  that  Methylene  blue  for 
medicinal  purposes,  a?  commercially  obtainable,  usually 
occurs  in  the  form  of  greenish,  metallic  needles,  consisting 
of  the  base  itself,  free  from  chlorine.  The  latter  conclusion 
was  founded  on  the  observation  that  the  samples  in  question 
gave  no  precipitate  when  tested  with  silver  nitrate.  Further 
investigation,  however,  has  revealed  the  interesting  fact 
that  hydrochloric  acid  was  in  reality  present.  In  all  cases 
chlorine  could  be  readily  detected  by  the  flame  test  (a 
copper  wire,  when  heated  to  redness  in  a  dame  in  which  a 
substance  containing  chlorine  is  being  burnt,  imparts  to  the 
flame  a  bluish-green  coloration).  A  weak  solution  of  the 
colouring-matter  gives  no  precipitate  with  silver  nitrate,  even 
after  long  standing  ;  but  on  addition  of  nitric  acid,  a  deep 
blue  precipitate — with  difficulty  seen  in  the  coloured  liquid, 
and  hence  easily  overlooked — slowly  appears.  The  precipi- 
tation of  the  chlorine  is,  however,  by  no  means  complete. 
Even  at  a  boiling  temperature,  and  when  a  large  excess  of 
the  reagents  is  employed,  only  about  80  per  cent,  of  the 
total  chlorine  is  thrown  down.  This  peculiar  behaviour 
may  be  explained  on  the  assumption  that  silver  chloride 
forms  with  Methylene  blue  a  soluble  double  salt,  which  is 
only  slowly  decomposed  by  nitric  acid.  For  the  quantita- 
tive estimation  of  the  chlorine,  satisfactory  results  may  be 
obtained  by  the  following  "wet"  method.  The  finely- 
powdered  Methylene  blue  is  ground  to  a  thin  paste  with 
dilute  soda  solution,  and  powdered  potassium  permanganate 
added  in  small  doses.  The  mixture  becomes  strongly 
heated,  and  solidifies  after  a  time.  The  reaction  is  com- 
plete when  greenish  or  bluish  streaks  are  no  longer  dis- 
cernible on  triturating  the  mass.  The  latter  is  then 
moistened  with  soda  solution,  dissolved  in  water,  the  excess 
of  permanganate  destroyed  by  the  addition  of  alcohol,  the 
precipitate  filtered  off,  and,  after  acidifying  with  nitric  acid, 
the  chlorine  precipitated  in  the  usual  way. 

The  method  is,  no  doubt,  applicable  in  other  cases  of  a 
similar  character,  i.e  ,  when  the  precipitation  of  chlorine  iu 
the  ordinary  way  is  prevented  by  the  presence  of  organic 
matter,  and  the  author  strongly  recommends  it  for  this 
purpose.  It  was  found  possible,  also,  to  oxidise  the  sulphur 
of  Methylene  blue  quantitatively  to  sulphuric  acid  by  a 
slight  modification  of  the  process.  To  this  end,  the  Methy- 
lene blue  should  be  dissolved  in  very  dilute  soda  solution, 
the  permanganate  must  be  used  in  considerable  excess,  and 
the  mixture  must  on  no  account  be  allowed  to  become 
heated  during  reaction.  The  liquid  is  then  allowed  to  stand 
for  eight  days,  to  complete  the  oxidation,  subsequently 
heated  with  hydrochloric  acid  until  free  chlorine  is  expelled, 
largely  diluted,  and  the  sulphuric  acid  precipitated  in  the 
usual  way.  In  this  waj-,  satisfactory  results  were  also 
obtained  with  sulphanilic  acid  ;  but  in  the  case  of  coal-tar 
saccharine,  only  a  small  proportion  of  the  sulphur  could  be 
oxidised. 

In  conclusion,  the  author  mentions  that  a  specimen  of 
Methylene  blue  recently  examined  by  him  contained  35-87 
per  cent,  of  (sulphated)  ash,  consisting  chiefly  of  calcium 
salts,  and  1  "73  per  cent,  of  chlorine.  The  exercise  of  some 
degree  of  care  when  selecting  a  sample  for  medicinal  use  is, 
therefore,  obviously  necessary. — H.  T.  P. 


Quantitative  Estimation  of  Hydrazine.    J.  Petersen.  Zeits. 
Anorg.  Chem.  5,  1. 

Hydrazine  is  acted  on  by  boiling  Fehling's  solution 
according  to  the  equation — 

X2H4  +  CX,  =  2H20  +  N2. 

The  author,  however,  was  unable  to  obtain  constant  results 
by  titration,  but  perfectly  accurate  results  are  obtained  if 
the  nitrogen,  which  is  liberated,  be  collected  and  measured. 
Hydrazine  may  also  be  titrated  in  hot  solution  with  per- 
manganate in  the  usual  manner,  if  the  temperature  be  kept 
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at  aliout  60  —70  C,  and  the  solution  eoutains  from  6  per 
cent,  to  12  per  cent,  of  sulphuric  ncid.  The  reaction  takes 
place  according  to  the  equation — 

lrCNjH^HjSOO  +  180  - 

131f.20  +  7(XH1).:S04  +  10X2  +  10HeS()4. 

-J.  6. 

Estimation    of  Antipyrine.      F.   Schaak.      Amor.   Journ. 
Pharm.  66,  631. 

Antipvrixe  may  be  estimated  colorimetrically.  The  prin- 
ciple of  the  method  depends  on  the  fact  that  the  bluish- 
green  coloration  of  nitrosoantipyrine  is  still  visible  in 
solutions  as  dilute  as  1  in  20,000.  In  concentrated  solutions 
a  crystalline  precipitate  of  the  same  colour  is  formed. 

For  purposes  of  comparison  the  author  employs  a  solution 
of  0-02  grm.  of  antipyrine  in  25  c.c.  of  water,  which  after 
the  addition  of  1  -6  c.c.  of  a  1  per  tent,  solution  of  sulphuric 
acid  and  0*8  c.c.  of  a  1  per  cent,  solution  of  sodium  nitrite 
is  diluted  to  100  c.c. 

The  powder  or  liquid  to  be  examined  is  extracted  with 
chloroform,  which  is  afterwards  evaporated  off.  The  residue 
is  dissolved  in  water  (1 :  500),  sulphuric  acid  and  scdium 
nitrite  are  added,  and  the  solution  is  then  diluted  with  water 
until  it  possesses  the  same  colour  as  the  standard. — J.  S. 


Detection  of  Fluorine  Compounds  in  Wine.     G.  Niviere  and 
A.  Hubert.     Monit.  Scient.  1895,  45,  324. 

In  view  of  the  practice  of  adding  fluorides  to  wine,  the 
author  describes  the  method  he  has  adopted  for  their 
detection  and  estimation. — A.  K.  M. 


Valuation  of  Drugs.  C.C.Keller.  Schweiz.  Wochenschr. 
f.Chem.  ii.  Pharm.  1894,  Nos.  5  to  13.  Zeits.  Anal.  Chem. 
1895,  34,   111  —  118. 

The  author  has  extended  his  process  (this  Journal,  1893, 
718),  for  the  determination  of  alkaloids  to  a  whole  series 
of  vegetable  substances.  The  method  is,  in  general,  carried 
out  as  follows: — Prior  to  analysis,  the  respective  drugs 
should  be  dried  (preferably  over  lime  or  sulphuric  acid), 
powdered,  and  sifted.  A  sieve  having  27  meshes  per  cm. 
(No.  V.  of  the  Swiss  and  German  Pharmacopoeias)  will 
usually  suffice  ;  but  a  finer  one  (No.  VI.,  37 — 40  meshes 
per  cm.)  is  occasionally  required.  From  10 — 25  grins,  of 
the  material  are  employed,  according  to  richness  in  alkaloid. 
J  he  drug,  beet  contained  in  an  ordinary  medicine  bottle  of 
200 — SOU  c.c  capacity,  is  shaken  for  about  5  minutes  with 
a  suitable  solvent  (ether,  chloroform,  &&),  and  an  excess  oi 
alkali  (usually  10  per  cent  ammonia)  then  added.  The 
mixture  is  again  violently  agitated,  ami  allowed  to  digest 
(or  |  hour  with  intermittent  shaking.  If  a  little  water  be 
now  added  (the  quantity  required  varies  in  individual  cases 
and  must  be  found  by  trial),  and  the  mixture  well  shaken 
for  2 — 3  minute-,  the  insoluble  matter  will  ball  together, 
allowing  the  greater  pan  of  the  ether  layer  to  be  poured 
off  bright.  From  the  ethereal  solution,  the  alkaloid  is 
leparated  by  agitation  with  dilute  hydrochloric  acid  (n#5 
I  o  p,  r  cent,  ol  III  lj,  three  successive  portion-  of  25,  ].',, 
and    10   >:.(■■    n  ly    being    used    for   extraction.     The 

Solution   is    then    rendered    alkaline    by   ammonia   and 

extracted  three  timet  srith  chloroform-ether  (3: S),  or  pure 
ether.     Prom  the  pare  solution  of  alkaloid  thus  obtained, 

rivent  ii  removed  by  distillation— -and   if  chlorofi 

d,  the  remaining  tract  -  expelled  by  moistening 

the  residue  i—.:  times  with  ether,  evaporating  each  time. 

Finally,  tl  dried   for  15  minutes   in   a  steam 

chamber    and    weighed.     For    titration,    tin-    alkaloid    i 

ed    i.  5     10  ex.  of  absolute  alcohol,  free  from  acid, 

added  until  the  solution  becomes  turbid,  and  titrated 

witb  hydroM  i    >i  fog  b.  matozylin 

indicator.     II"    detail*  to  be  observed  In  individual  canes, 
such  s    Kliizom  i  hydra  -  adilla  ,  I  lib  ra  aconiti, 

I  olia  aconiti,  Folia  belladonna  ornatam 

in  lb  ll     l     p. 


\'i>lui>»tiii    Estimation  of  Sugar   in    Wine   by  Fehling's 

Solution.      A.  Hointrilger.     Zeits.   Anal.  Chem.  1895,  34 
19—25. 

FOR  the  above  purpose,  Soxhlet's  method  of  titration  is 
usually  recommended,  the  Fehling's  solution  being  employed 
in  the  undiluted  state.  The  result  is  that  large  volumes  of 
the  reagent  are  required,  and  in  case  of  wines  poor  in 
sugar,  a  previous  concentration  of  the  sample  becomes 
necessary.  The  author,  therefore,  adopts  that  modification 
of  the  process  in  which  the  Fehling  is  employed,  diluted 
with  4  volumes  of  water.  Only  10  c.c.  of  the  copper 
solution  are  used,  and  after  addition  of  a  measured  volume 
of  wine,  diluted  to  55-60  c.c,  and  boiled,  &c.  in  the  usual 
way.  Operating  in  this  manner,  solutions  containing  as 
little  as  0-1  per  cent,  of  sugar,  maybe  directly  titrated, 
without  the  prescribed  limit  of  total  dilution  (60  c.c.)  being 
exceeded.  Nor  is  a  concentration  of  the  wjne  absolutely 
necessary  in  the  case  of  even  weaker  solutions,  since  the 
error  introduced  by  its  omission  is  insignificant  and 
negligible.  On  the  other  hand,  strong  solutions  must  be 
diluted  until  they  contain  about  |  per  cent,  of  sugar,  other- 
wise the  volume  required  in  the  titration  is  too  small  to  be 
measured  with  accuracy.  As  regards  the  statement  of 
results,  the  author  is  of  opinion  that  they  should  be 
calculated  as  invert  sugar,  and  not  as  dextrose. — H.  T.  P. 


Ratio  of  Dextrose  to  Levulose  in  Swat  Wine  and  Honey 

and  its  Bearing  on  the  Detection  of  Adulteration  in 
these  Articles  of  Diet.  J.  Konig  and  W.  Earsoh.  Zeits 
Anal.  Chem.  1895,  34,  1—18. 

The  object  of  the  authors  has  been  to  determine  whether 
reliable  conclusions  may  be  deduced  as  to  the  purity  of 
sweet  wine  and  honey  from  the  relative  proportions  of 
dextrose  and  levulose  contained  in  them. 

Sweet  Wines. — To  gain  some  knowledge  of  the  changes 
occurring  during  the  fermentation  of  grape-must,  experi- 
mental fermentations  were  made  with  genuine  musts,  and 
also  with  musts  and  wines  to  which  cane  sugar  or  extract 
of  raisins  had  been  added,  the  dextrose  and  levulose  being 
determined  at  intervals.  Finished  wines  were  also  examined. 
The  results  are  tabulated.     It  appears  that — 

1.  In  original  grape-musts,  the  ratio  of  dextrose  to 
levulose  ranges  between  100:77  to  84.  During  fermenta- 
tion— in  accordance  with  our  previous  knowledge  on  the 
subject — dextrose  disappears  more  rapidly  than  levulose, 
and,  in  a  comparatively  short  time,  levulose  preponderates 
over  dextrose  in  the  ratio  of  1|  to  6:1.  These  remarks 
equally  apply  lo  the  products  of  the  inversion  of  added 
cane  sugar.  The  extent  to  which  the  sugar  ratio  is  altered 
in  favour  of  levulose  depends  on  the  degree  to  which  fer- 
mentation is  carried.  Strong  musts  containing  34-- 14  per 
cent,  of  extract  ferment  slowly,  and  fermentation  practically 
■  ease-  when  the  alcohol  formed  reaches  11  — 14  per  cent. 
In  such  cases  the  levulose-dextrose  ratio  seldom  exceeds 
150:100.  It  is  noteworthy,  however,  that  raisin-extracts, 
even  when  weak,  ferment  slowly,  and  suffer  very  little 
alteration  in  sugar  ratio. 

2.  Cane  sugar,  when  added  to  finished  wines,  is  com- 
pletely inverted  by  the  tartaric  acid  naturally  present,  after 
about  two  months  of  storage. 

In  regard  to  the  adulteration  question  no  decisive  deduc- 
tions can  be  made  from  the  results.  The  utmost  that  can 
be  said  is  the  following  :  —If  a  sweet  wine  contain  consider 
ably  more  levulose  than  dextrose,  the  probability  is  that  it 
ban    been    produced    by  fermentation  ;   on  the    other  hand,  a 

decided  excess  of  dextrose  indicates  that  no  fermentation 

bus  taken  plac,  whilst  in  presence  of  nearly  equal  amount- 
id  the  respective  sugars  no  reliable  conclusions  can  l» 
drawn,  at  le;ist  not  until  the  possible  variations  of  the  sugai 

ratio   oi   the   must,  havi    been  established  by  a  serie    "t 

experiments.    The  question  whether  cane  sugar  has  been 

used  can  only  be  decided  by  reference  to  other  data,  such 

b,  phoKphorii  acid,  nitrogen,  and  non  sugar  extract. 

Honey.     The  form  of  adulteration  most   common!)  met 

with,  consists  in  tin  addition  of  s< •  kind  ol  Btarcb  glue.. 

"i  syrup,  and  the  methods  suggested  foi  it  detection  are 
mostly  based  on  the  determination  of   the  nnfermentable 
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titers  thus  introduced  into  the  honey.     These 

luetho  bee i  worthless   since  the   discovery   ha* 

,,,.,.!,■  thai  certain  \  ;«i uti.s  of  honey  (pine honey)  are 
::*  .1.  ttro  rotatory  and  ( tain  a  substance  resembling 

dextrin.  •  .  ■  , 

The  samples  examined  included  natural  and  artificial 
bonei  -  and  starch  sugars,  The  levulose  and  dextrose  were 
determined  both  before  and  alter  precipitation  of  the 
dextrin,  &c.  bj  :>!<•' .1m. l,  and  by  two  different  methods: 
s.,\lil.  (•-,  based  on  the  difference  in  reducing  power  of 
levulose  ai  a  Folding's  and   Sacbsses  solutions, 

and  \.  ill. ami'-,  which  takes  into  account  optical  activity 
and  reducing  power.  The  results  obtained,  in  many  cases, 
,  shibil  considerable  discrepancies,  not  only  as  between  the 
two  methods,  bul  also  before  and  after  treatment  with 
alcohol.  It  is  concluded,  therefore,  that  honey  contains  one 
oi  mimic  carbohydrates,  not  identical  with  levulose  or  dex- 
trose, dextro  rotatory  in  character  and  possessing  at  times 
a  greater  reducing  power  than  dextrose.  Attempts  to 
separate  the  foreign  body  have  failed.  The  general  con- 
clusions  arc  :  — 

1.  For  the  determination  of  dextrose  and  levulose  in 
honej  Neubauer's  process  is  not  suitable,  nor  does  Soxhlet's 
method,  although  to  be  preferred,  yield  accurate  results, 
owing  to  the  presence  in  honey  of  foreign  bodies. 

2.  The  ratio  of  levulose  to  dextrose  varies  very  greatly 
( loo  levulose  :  7'J '  .">  to  109  dextrose).  Even  larger  varia- 
tions were  found   by   Soxhlet  and  Sieben  (100  levulose  : 

17    .'!  tn   181*8  dextrose). 

.',.  ( (bviously,  therefore,  the  sugar  ratio  is  no  guide  to  the 
detection  of  adulteration,  since  a  considerable  proportion  ol 
glucose  could  be  added  to  a  honey  deficient  in  dextrose 
without  raising  the  proportion  of  the  latter  to  an  abnormal 
extent. 

4.  The  optical  behaviour  of  honey  after  the  substances 
precipitable  by  alcohol  have  been  removed  is,  however,  an 
indication  of  value.  After  such  treatment,  all  the  specimens 
of  dextro-pine  honey  examined  became  distinctly  levo- 
gyratory,  whilsl  mixtures  of  honey  with  25  per  cent,  of 
glucose  syrup  retained  a  right-handed  rotation.  It  remains 
to  be  seen  whether  all  (/-honeys  behave  similarly.  Assum- 
ing tin-  to  he  the  case,  the  detection  of  added  glucose 
becomes  a  Simple  matin. 

The  treatment  with  alcohol  is  effected  thus: — 20  grins, 
of  honey  are  dissolved  in  water  to  a  bulk  of  20  c.c,  and 
strong  alcohol  is  added  very  slowly,  the  mixture  being 
agitated  continually  until  the  volume  measures  2W  c.c. 
After  2—3  days,  the  liquid  is  filtered,  an  aliquot  part 
evaporated  to  get  rid  of  alcohol,  redissolved  in  water, 
clarified  if  necessary,  and  the  rotation  observed. — H.  T.  P. 


SCIENTIFIC  AND   TECHNICAL  NOTES. 

Ashcroft    /'mass    for     Treating    Zinc-Lead    Sulphides, 
Eng.  and  Mining  J.  1895,  60,  2C. 

How  to  deal  economically  low-grade  silver  bearing  zinc- 
lead  sulphide  eves,  and  save  the  three  metals  at  costs  that 
will  make  their  extraction  profitable,  is  one  of  the  great 
metallurgical  problems  that  has  occupied  a  vast  amount 
of  ait.  ntion  in  several  countries  but  especially  in  Australia, 
where  the  absolute  necessity  for  its  solution  has  been  even 
more  pressing  than  in  the  United  States. 

The  old  way  of  crushing  and  concentrating  in  jigs  is 
being  applied  to  the  Barrier  ores  of  the  South  Rrcken  Hill 
mine  by  Mr.  1!.  11.  Hancock,  general  superintendent  of  the 
Moonta  and  Wallaroo  Mining  and  Smelting  Company.  The 
clean  separation  of  mixed  zinc-lead  sulphides  has  rendered 
plain  jig  work  unsatisfactory  in  many  cases,  and  concen- 
trating table-  ace  of  too  limited  capacity  for  a  large  output. 

The  necessities  of  the  Harrier  mines  indicate  the  opening 
for  the  invention  ol  a  thoroughly  satisfactory  process  for 
treating  these  low-grade  refractory  ores.  When  this  problem 
is  solved  it  will  find  wide  application  in  nearly  every  mining 
country,  for  wherever  lead  is  mined  zinc  conies  in  more 
and  " as  depth  is  attained. 


Irsenic  in  Imported  Hides,     (hem.  ^n<\  Drug.,  Aug.  18H5. 

Prof.    Hi.  in    ha-   made   his    report  to  the    Committee   of 
Hygiene  of  the   Department  of  the  Seine  on  the  danger  of 


arsenic  contained  in  imported  hides.  The  soaking  of  South 
American  and  tropical  hides  (generally  preserved  for  the 
oyage  by  arsenical  preparation*)  presents  little  danger  to 
the  tanner-  ;  but  the  labourers  who  unpack  and  handle  the 
hides  while  yet  dry  ate  liable  to  skin  diseases,  ulcerated 
hands,  &c.  A  still  graver  danger  is  present  in  main 
for  when  the  animals  have  been  attacked  by  anthrax,  the 
arsenical  preparations  do  not  destroy  the  risk  of  infection 
to  human  beings,  as  Dr.  Proust's  experiments  on  guinea-pips 
have  proved.  Riche  recommends  that  sulphide  of  sodium 
should  be  substituted  for  arsenic  in  leather-dressin;.'  and 
morocco  work. 

Ciimamm  Oil.     Imp.  Inst.  J.,  Aug    1895. 

GENUINE  cinnamon  oil  is  obtained  from  the  chips  and 
cuttings  from  the  quills.  Inferior  oil  is  obtained  from  a 
mixture  of  the  bark  (chips)  and  leaf.  The  Dutch  paid  the 
greatest  attention  to  the  distillation  of  the  oil.  They  were 
the  first  to  introduce  the  present  process  of  distilling.  Capt. 
Percival  describes  it  as  follows  :  — 

"The  fragments  and  small  pieces  which  happen  to  be 
broken  oft' in  packing  up  the  bales  are  collected  and  put  into 
large  tubs,  about  a  hundredweight  into  each,  with  just  a- 
much  water  as  is  sufficient  to  cover  them  completely.  This 
mass  is  left  for  six  or  seven  days  to  macerate,  and  is  after- 
wards poured,  by  little  and  little,  into  a  copper  alembic,  to 
which  a  slow  lire  is  applied.  The  water  which  conies  over, 
called  At/iia  Cintiamoni,  is  received  in  glass  vessels  of  a 
peculiar  construction,  and  it  is  nearly  of  the  colour  of  milk, 
the  oil  floating  on  the  top  of  the  liquid  in  the  glass  recipient. 
The  process  is  slowly  and  cautiously  conducted,  one  tub 
being  usually  distilled  off  in  2  1  hours.  Two  cominis-aires 
(who  were  members  of  the  Council  of  Justice  in  the  time  "I 
the  Dutch)  are  appointed  to  superintend  the  whole  of  the 
process,  and  one  of  them  is  always  required  to  be  present 
to  prevent  the  apothecary  who  conducts  the  distillation  from 
smuggling  any  of  the  oil.  After  remaining  for  some  time 
in  the  recipient  the  oil  is  carefully  skimmed  off  under  the 
eye  of  the  commissaires  and  put  into  large  bottles,  which 
arc  sealed  with  the  Government  seal  and  brought  to  the 
Governor,  by  whom  they  are  placed  in  a  chest  secured  in 
the  same  manner.  The  reason  of  all  these  precautions  is 
the  great  scarcity  and  value  of  this  oil.  It  is  only  made  at 
the  Company's  laboratory  at  .Colombo,  and  the  quantity  is 
much  less  than  can  be  procured  from  an  equal  weight  of  any 
other  spice." 

The  fruit  is  somewhat  like  an  acorrt,  but  not  so  large. 
When  ripe  it  used  to  be  gathered  up  and  put  in  nurseries 
for  germination,  but  this  is  seldom  done  now.     Says  an  old 

historian  : — " It  is  gathered  by  the  natives 

for  the  purpose  of  extracting  oil  from  it.  The  process 
they  employ  i-  to  bruise  the  fruit,  boil  it,  and  skim  off  the 
oil.  This  they  use  lor  the  hair  and  body  on  great  occasions, 
and  also  for  burning  in  their  lamps.  When  mixed  with 
cocoanut  oil  it  gives  an  extremely  good  light.  The  kings  of 
Candy  use  it  for  this  purpose,  and  formerly  commanded 
their  subjects  to  bring  them  a  certain  quantity  as  a  yearly 
tribute.  When  any  ambassadors  are  sent  to  these  princes 
they  always  burn  this  oil  during  the  time  of  audience." 

There  are  no  records  extant,  nor  information  attainable, 
indicating  that  either  the  Portuguese  or  Dutch  conquerors 
manufactured  any  oil  from  the  fruits.  Neither  during  the 
early  period  of  the  Hritish  sway,  nor  now,  is  the  process 
practised.  Perhaps  the  mention  of  it  here  may  lead  to 
some  experiments  in  this  line,  which  may  ultimately  result 
in  a  marketable  oil. 

Salicylate   if  Magnesia  /rev  /rem    Tint.      R.  van  Gool. 
(hem.  and  Drug  ,  Aug.  31,  18a.">,  3,">6. 

Tin.  small  trace  of  iron  in  magnesium  carbonate,  even  the 
purest,  is  sufficient  to  tint  the  salicylate  prepared  from  it. 
The  author  neutralises  dilute  sulphuric  acid  with  MgC03, 
-lightly  acidified  with  HC!,  and  adds  a  little  potassium 
sulpbocyanide  until  the  colours  cease  to  darken  (iron). 
The  whole  is  shaken  with  ether  to  remove  sulpho- 
cyanidc,  and  (the  iron  being  thus  removed)  the  solution  is 
evaporated  and  crystallised.  The  sulphate  thus  prepared 
is  used  to  make  a  pure  carbonate,  which  is  then  saturated 
w  itb  salicylic  acid. 
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Ciikmisch  TBCBiaBCHBB  RkpsrtoRXUM.  Uebersichtlich 
geordnete  Mittheilungen  der  neuesten  Krfindungen,  Fort- 
sehritte  und  Verbesserungen  auf  dcm  Gebiete  der  tcchni- 
schen  und  industriellen  Chemie,  mit  Hinweis  auf  Maschi- 
nt'ii,  Apparate  und  Literatur.  Herausgcgeben  von  Dr. 
Km 1 1.  Jacobsbn.  1894.  Zweites  Halbjahr.  Krstc  Hiilfte. 
Mit  in  der  Text  gedruckten  Illustrationen.  Berlin,  S.W. 
189 j.  R.  Gaertner's  Yerlagsbuchbaudlung,  Hermann 
Heyfelder,  Schonebergerstr.  26.  Loudon  :  H.  G revel 
and  Co.,  33,  King  Street,  Covent  Garden. 

The  first  issue  for  the  second  half-year  of 
Jacobsen's  Repertory  of  Chemical  Technology, 
reports  of  the  progress  of  the  following  branches  of  chemical 
industry  : — I.  Building  Materials.  II.  Dyestuffs.  III. 
Fats,  Oils,  Illuminating  and  Heating  Materials.  IV.  Fer- 
mented Liquors.  V.  Tanning-,  Leather-  and  Glue-Manu- 
facture. VI.  Textiles.  VII.  Glass  and  Earthenware. 
VIII.  Wood  and  Horn.  IX.  Indiarubber  and  Gutta  Percha. 
X.  Cements  and  Adhesives.  XL  Lakes,  Varnishes,  and 
Paints.  XII.  Metals.  This  issue  contains  148  pages  of 
subject-matter,  and  is  illustrated  with  numerous  woodcuts. 


1894  of  Dr. 
It  contains 


The  Manueacture  of  Explosives.  A  Theoretical  and 
Practical  Treatise  on  the  History,  the  Physical  and  Che- 
mical Properties,  and  the  Manufacture  of  Explosives. 
By  Oscar  Guttmvnx,  Assoc.  M.  Inst.  C.K.,  F.I.C., 
Member  of  the  Societies  of  Civil  Engineers  and  Architects 
of  Vienna  and  Budapest,  &c.  Whittaker  and  Co.,  2. 
White  Hart  Street,  Paternoster  Square,  Loudon.  1895. 
Price  2  guineas. 

This  work  is  issued  in  two  8vo  volumes,  bound  in  cloth. 
Vol.  I.  contains  Preface,  Table  of  Contents,  Table  of 
Notes  to  the  Illustrations,  and  348  pages  of  subject-matter, 
illustrated  by  147  admirably  executed  wood  engravings; 
Vol.  II.,  besides  the  title  page  and  table  of  contents, 
contains  380  pages  of  subject-mattfr,  illustrated  by  175 
engravings.  An  Appendix  follows,  containing  12  pajres  of 
mutter,  with  four  illustrations,  and  then  follow  12  paj 
of  Addenda,  with  two  illustrations,  and  thereafter  a  copious 
Bibliography  arranged  as  a  Chronological  Index.  Finally, 
there  are  indexes  of  names  of  authors  or  inventors  and  of 
subject-matter.  To  give  an  idea  of  the  character  of  the 
work,  the  author's  remark  in  his  preface  is  quoted,  viz., 
"  This  book  is  not  intended  for  teaching  the  Manufacture 
of  Explosives,  but  to  give  trustworthy  and  detailed  advice  to 
experts,  whether  makers  or  consumer-." 

The  following  extract  of  the  Contents  will  give  a 
notion  of  the  extent  of  the  ground  covered  in  this  work  : — 
Chapter  I.  Potassium  Nitrate,  Sodium  .Vitiate,  Ammonium 
Nitrate,  Barium  and  Lead  Nitrates,  Sulphur,  Charcoal, 
Lampblack,  Woodpulp,  Flour,  Cotton,  Glycerin,  &c, 
Acetone,  Nitric  Acid,  Sulphuric  Acid.  II.  General 
Properties  of  Explosives.  III.  Composition,  Manufacture, 
Compressed   Powder,  Packing,  Re-shaking.     IV.  Powders 

with  Substitute-  for  Saltpetre,  Powders  without  Sulphur,  &C. 

V.  Absorbing  Powdew  for  Dynamite.  VI.  Black-powder 
{factories.  VII.  Physical  Properties  of  Black  Powder, 
Chemical     I  tion,    Mechanical    Properties.      VIII. 

Goocotton,  Manufacture,  Compressed  Guncotton,  &<-. 
JX.  Other  kinds  of  Nitrocellulose.  X.  Explosives  derived 
froin  Sugars.  XI.  Nitroglycerin.  XII.  Explosives  from 
Aromatic  Hydrocarbons.  XIII  Fulminate  of  Mercury. 
XIV.  Fulminate  of  Silver  and  Fulminate  of  Gold.  XV 
.sation  of  Waste  Acids.  XVI.  Dynamite.  XVII. 
Blasting  Gelatin  and  Gelatin  Dynamite.  Will  Sprengel's 
Kx;  ind  Safety  Blasting  Materials.     XIX.  Smoke! 

1  i|.-    :ind    Detonators,       XXI.     Fo 

XXII  Apparatus    for    the    Examination    oi    Bxplosi 

XXIII  Storage  and  Carriage  of  Bxplo  ■  •  XXIV. 
1        'ruction  of  Explosive  i  ral. 


Treatise  oh  the  Evaporation  of  Sa<  charinb,  Chemical, 

\m>    OTHEB     LlQUID8    BT     THE     MULTIPLE     StSTEM     IN 

Vacuum  \m>  ( >ri  \  Am  ;  also  the  Construction  and 
Working  of  the  Dieferbnt  Systems.  Second  Edition. 
Compiled  by  James  Fosteb,  M.I.M.E.  With  181 
diagrams  and  49  large  plates.  1895.  Sunderland:  Thos. 
Reed  and  Co.  Loudon  :  Simpkin,  Marshall,  Hamilton, 
Kent,  and  Co.  London  and  New  York  :  K.  and  F.  N. 
Spon.  Glasgow  :  W.  and  B.  Holmes.  Amsterdam  : 
J.  H.  De  Bussy.     Price  21s. 

8vo  volume,  bound  in  cloth,  and  containing  Tables  of 
Contents,  of  Patents,  and  of  Illustrations,  preceded  by  a 
short  Preface  to  the  Second  Edition.  There  is  also  a  useful 
list  of  Tables  given  in  the  text,  and  also  one  of  plates 
exhibited  at  the  end  of  the  work.  The  Introduction  then 
follows,  and  fills  13  pages.  The  subject-matter  covers  732 
pages,  the  latter  10  of  which  are  chiefly  occupied  by  Tables 
of  Useful  Notes.  The  bulk  of  the  work  is  composed,  in 
addition  to  the  author's  own  work,  of  extensive  abstracts  of 
the  several  treatises  of  leading  continental  authors,  &c,  such 
as  the  following  : — I.  Horsin-Deon's  Treatise  on  the 
Triple-effect  System.  II.  Hugo  Jelinek's  Treatise.  III. 
E.  Peclet's  Treatise.  IV.  Francisco  Sach's  Treatise. 
V.  E.  J.  Maumene's  Treatise.  VI.  A.  Payen's  Treatise. 
Then  follows  (pages  577 — 597)  a  series  of  calculations  for 
the  different  parts  of  multiple  effect  systems. 

Among  the  illustrations,  35  represent  vacuum  pumps, 
17  exhibit  forms  of  vacuum  pans,  and  92  various  kinds  of 
evaporating  apparatus,  whilst  the  plates  at  the  end  of  the 
work  illustrate  on  a  larger  scale  the  patent  evaporators  of 
Foster  and  Campbell,  Foster,  Chapman,  Browne,  Yaryan, 
Lillie,  Fletcher,  Slaiter,  and  Watson  and  Robertson,  &c. 


Jahrbucii  dek  Elektkociif.mif..  Berichte  iiber  die 
Fortschritte  des  Jahres  1894.  Im  wissenschaftlichen 
Theile  bearbeitet  von  Dr.  W.  Nbrnst,  Director  des 
Institute  fur  Physik,  Cheraie,  und  Kiektrochemie.  Im 
technischen  Theile  bearbeitet  von  Dr.  W.  Borchers, 
Lehrer  an  der  kgl.  Maschinenbau-  und  Huttenschule  zu 
Duisberg.  1895.  I.  Jahrgang.  Price  M.  10  =  los. 
Halle  a  S.  :  Verlag  von  Wilhelm  Knapp.  London  : 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 

This  "  Jahresbericht  "  now  appears  for  the  first  time.  It  is 
divided  into  two  sections,  the  first  treating  of  Electro- 
Chemistry  as  a  branch  of  Pure  Science,  the  second  treating 
the  subject  from  the  point  of  view  of  its  Industrial 
Applications.  Section  I.  is  under  the  care  of  Prof.  W. 
Nernst,  of  the  University  of  Gottingen,  Section  II. 
under  that  of  Dr.  W.  Borchers,  Lecturer  in  the  Royal 
Kngineering  and  Mining  Academy  of  Duisberg.  The 
volume  is  one  of  8vo  size,  bound  in  paper  cover,  and  con- 
taining Preface  by  the  joint  editors,  Table  of  Contents,  and 
text  covering  201  pages.  Of  the  latter,  whilst  the  subject 
treated  as  Pure  Science  covers  G2  pages,  that  under 
technical  treatment  fills  199  pages.  An  Alphabetical  Index 
of  Authors  and  Inventors,  and  of  subject-matter,  ends  the 
volume. 

The  text  is  illustrated  by  103  admirably  executed  en- 
gravings ;  and  as  regards  the  subdivision  of  that  text,  it 
will  be  best  understood  by  the  following  excerpt  of  the 
Contents: — I.  Theoretical  Electro-Chxmistry  :  The 
1  .  in  1  ;il  Scientific  Aspects  of  Modern  Klectro-Chemistry. 
Electrolytic  Conduction.  The  Electrostatic  Field  of  the 
Ions.  Theory  of  Galvanic  Current  Production.  Klectro- 
Iv.si-  and  Polarisation.  Thermo-electricity  of  the  Electro- 
lytes, Apparatus  for  Electro-chemical  Measurement. 
II.  Applied  Electro-chemistry.  Phoductioh  oe 
Rleotbxcaj  Enbbot:  I.  Electrical  Energy  from  Chemica. 
Energy  (Galvanic  Elements).  II.  Electrical  Energy  for 
Chemical  Purposes.  Accumulators:  I.  Lead  Accumu- 
lators. Advance  of  the  Technology  of  Accumulators. 
II.  Accumulators  without  Lead  and  Lead  Compounds. 
l-.i  1 '  rao- magnetic  Prodi  i  pion.  Elei  rao  -thermic 
Apparatus  and  Methods.  Metals:  Special  Metallurgy. 
General  Consideration  of  Metallic  Deposition.  Metal- 
loids. \i.kwi  wo  Ciiimkim  [ndustrv,  Analysis: 
1     Arrangements    foi    Carrying    Out    Analytical    Work. 
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2.  Method*  of   Depositing  (Precipitation)  and  Separation. 

[NOBOAHII    I   OMPOl  M"       ObGABIC  <   OMPOl  Nl'S.      Hum  II- 
,\,     km.    DISINFECTION.       DtMHG     UTO    TABBING.         ^a" 

eutus  fob  famous  Electbolttn   Opbbatkwb.     Biblio- 
graphy for  the  Year  189  i. 

I  i  i  Mit., -Mil  U.l.i  i:.  -  II.-      Dll    GeWINNI  RG   I'll;   .Mil  Mil 
i  m  i  i:      \  i  i.Mi  i  i  I  i  N«.      DBS      I' i  i  iv  i  Hi-'  in  N     StBOMES. 

Von  l»r.  W.  Bobobbbs.     Zweile  rermehrte  and  vollig 
rjmgearbeitete Auflagi      Erste  Abtheilong.    Mil  87Text- 
Abbildungea       Price    6*.      London  :      William-   and 
Norgate,  1 1,  Benrietta  Street,    Covent  Garden.     Ediw- 
itiiK.ii :  20,  South  Frederick  Street.    Oxford:  7,  Broad 
Street. 
Tin-     Electro-metallurgical    work    is    issued    as    an   8vo 
volume,  bound  in  paper  covers,  and  containing  an  introduc- 
tion, principally  dealing  with  the  subjects  of   Klectrolysis 
and  Electro-thermic  Work,  and  146  pages  of  subject-matter. 
the   text    i-   illustrated  with  87  beautifully  executed   wood 
engravings,  and  treats  of  the  subject — Electro -Metallurgy — 
as    applied    to   the    following   matters  :  —  Ai.km.ink    \\n 
A  i  k  vi.iNi'.-EutTii    METALS.        Group  I. :    Magnesium,  Li- 
thium, Beryllium.     Group  II. :    Sodium,  Potassium.    Group 
III.:    Calcium,    Strontium,     Barium.      Babtb    Metals:    1. 
Aluminium.     2.  The  Cerium  Metals. 


advisable  that,  before  hi-  support  was  given  to  any  legisla- 
tion, the  «  hole  question  should  he  considered  by  a  commit!.  I 
that  would  command  the  confidence  of  the  various  interests 
affected. 

That  Committee  in  theil  report,  whicli  is  dated  March 
L 80 5,  now  give  their  recommendations,  which  are  printed 
IB  extenso,  together  with  the  evidence  taken  before  them. 


Am  iMHontCTiox  to  the  Study  of  Disinfection  and 
Disinfectants.      Together    with    an    account    of    the 
( hemical  Substances    used    as    Antiseptics    and    Preser- 
vatives.    By  Samuel  Btdbal,  D.Sc.  (Lond.),  Fellow  of 
University   College,  London,   &c,  &c.     London  :    Chas. 
Griffin  and  Co.,  Ltd.,  Exeter  Street,  Strand.    1895.    Price 
12s.  6rf. 
This  work  embodies  an  attempt  to  summarise  and  review 
the  voluminous  literature  on   the   subject  of  Disinfection, 
scattered    through    our    own    and  foreign   scientific    and 
medical  publications.     In  it  the  composition  and  properties 
of  Disinfectants  are  exclusively  dealt  with.     The  book  is  an 
8vo  volume  bound  in  cloth,  and  containing  Preface,  Table 
of  Contents,  Introduction,  and  292  pages  of  subject-matter, 
illustrated  with  25   woodcuts.      These  are  followed  by  a 
final  Chapter  (Chap.  XV.)  on  Methods  of  Analysis  (pages 
299 — 316),  and  a    complete  Bibliographic  Index,  which  is 
well  sub-divided  (pages  317 — 322).     The  work  ends  with  an 
Alphabetical    Index    of   Subjects.      The    subject-matter   is 
arranged  as  indicated  by  the  following  principal  headings  : — 
I.  Introductory.     II.  Mechanical  Disinfection.     III.  Disin- 
fection by  Heat.   IV.  Chemical  Disinfectants.    V.  The  Non- 
Metallic   Elements    and   their   Derivatives.      VI.  and  VII. 
Metallic   Salts.      VIII.,  IX.,  and   X.    Organic    Substances. 
XI.    Compounds  related  to  the  Alcohols.     XII.    Practical 
Methods.     XIII.  Personal  and  Internal  Disinfection.     Food 
Preservation.       XIV.     Legal    Statutes     and    Regulations. 
XV.  Methods  of  Analysis. 

It  may  be  added  that  in  addition  to  the  ordinary  illus- 
trations, a  large  plate  is  given,  showing  the  plan  to  scale,  of 
the  New  Disinfector  and  Incinerator  erected  and  worked  by 
the  Newington  Vestry. 


Photometric  Standards.  Report  made  to  the  Board  of 
Trade  by  the  Committee  appointed  bj'  the  Board  "to 
inquire  into  and  Report  to  them  upon  the  subject  of  the 
Standards  to  be  used  for  testing  the  Illuminating  Power 
of  Coal-gas."  together  with  Appendix  thereto.  (C. — 7743.) 
Price  lU. 

It  is  stated  that  the  method  at  present  in  use  for 
measuring  the  illuminating  value  of  gas  has  been  objected 
to,  alike  by  the  Metropolitan  gas  referees  and  the  London 
Couuty  Council,  as  being  of  an  unsatisfactory  nature; 
that  the  London  gas  companies  are  alive  to  the  defects 
in  the  present  system,  and  that  legislation  is  admittedly 
necessary  for  the  purpose  of  substituting  a  more  reliable 
standard  for  that  now  in  existence ;  but  that,  in  view 
of  the  difference  in  opinion  as  to  what  the  substituted 
standard  should  be,  the  President  of  the  Board  deemed  it 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.} 

Brazil. 

Tariff  Changes. 

The  French  Journal  des  Tarifs  el  Trait&s  de.  Commerce, 

in  its  issue  of  6th  June  last,  notifies  the  following  changes 
in  the  Customs  Tariff  of  Brazil : — 

The  duty  on  matches,  as  fixed  by  the  law  of  December 
30th,  1891,  has  been  trebled,  and  the  duties  on  tobacco  and 
salt  have  been  doubled. 

The  duties  on  fermented  drinks  (Art.  120  of  the  tariff), 
liqueurs  (Art.  12G),  alcoholic  drinks  (Art.  127),  and  articles 
comprised  in  class  27,  have  been  increased  by  40  per  cent. 

The  tax  on  sulphur  of  carbon  has  been  diminished  by 
50  per  cent. 

Taxes  affecting  liquids  have  been  fixed  as  follows  : — 

15  per  cent,  on  casks  containing  oils. 

18  per  cent,  on  casks  containing  fermented  and  alcoholic 
drinks. 

United  States. 

Customs  Decisions. 

Crystal  carbonate  is  dutiable  at  25  per  cent,  ad  valorem 
under  paragraph  60. 

British  India. 
Valuation  of  Aniline  Dye. 

In  Customs  Circular  No.  XV.,  dated  the  27  th  June  last, 
which  has  been  received  at  the  Board  of  Trade  from  the 
India  Office,  the  Government  of  India  has  notified  that 
aniline  dye  (dry),  assessable  to  duty  ad  valorem  under  the 
Indian  Tariff  Act,  is  to  be  valued  at  1  rupee  8  annas  per  lb. 

Spaix. 

A  despatch,  dated  24th  July  last,  has  been  received  at 
the  Foreign  Office  from  Sir  H.  Drummond-Wolff,  Her 
Majesty's  Ambassador  at  Madrid,  enclosing  copy  of  Royal 
Orders  making  the  following  changes  in  the  Customs  tariff 
now  in  force  : — 

Silicate  of  soda  and  silicate  of  potash,  whether  in  solid 
or  liquid  form,  are  to  be  included  under  partida  No.  107, 
instead  of  under  partida  No.  5  as  hitherto.  The  duty  is 
thus  increased  from  40  centimos  to  4  pesetas  55  centimos 
for  column  1,  and  from  30  centimos  to  3  pesetas  80  centimos 
for  column  2  per  100  kilogrammes. 

Ctpbtjs. 

Importation  of  Dynamite. 

By  an  Order  of  the  High  Commissioner  of  Cyprus  in 
Council,  dated  30th  May  last,  published  in  the  Cyprus 
Gazette  of  7th  June, 

1.  The  importation  of  dynamite  and  kindred  articles, 
viz.,  nitroglycerine,  gun-cotton,  fulminate  of  mercury  or  of 
other  metals,  into  any  port  or  place  of  the  Island  of  Cyprus 
other  than  the  port  of  Larnaca,  is  prohibited. 

2.  No  person  shall  import  into  the  port  of  Larnaca  any 
quantity  of  dynamite,  or  of  the  aforesaid  kindred  articles, 
without  the  permission  of  the  High  Commissioner  previously 
obtained.  Such  permission  shall  be  given  in  writing,  under 
the  hand  of  the  Chief  Secretary,  and  shall  be  subject  to 
such  conditions  as  the   High  Commissioner  may  deem   it 

|  expedient  to  impose. 
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EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Belgian  Margarine  Trade. 

In  a  report,  dated  May  22nd  last,  Mr.  George  W.  Roose- 
veldt,  I'nited  States  Consul  at  Brussels,  states  that  the 
consumption  of  margarine  in  Belgium  during  the  past  few 
years  has  heen  very  considerable.  The  country  produces 
from  2.000,000  to  3,000,000  kilos.  (4,409,000  to  6,613,000 
lh.)  annually.  The  present  consumption  requires  an  annual 
importation  of  about  12,000,000  kilos.  (26,455,000  lb.) 

Very  nearly  the  eDtire  quantity  of  margarine  consumed 
in  Belgium  is  imported  from  Holland.  It  is  estimated  that 
the  annual  consumption  in  Belgium  of  this  article  amounts 
to  15,000,000  kilos.  (33,069,0001b.) 

Statistics  show  a  falling-off  in  the  importation  of  fatty 
substances  other  than  butter  and  margarine,  which  proves 
that  the  latter  product  has  almost  entirely  replaced  fats  of 
inferior  quality  which  were  formerly  used.  The  consump- 
tion of  margarine  steadily  increases,  and  is  now  sold  in  all 
the  cities  of  this  country  under  a  distinctive  name.  The 
Belgian  Government  is  favouring  the  manufacture  of 
margarine,  not  only  to  supply  the  home  demand,  but,  if 
possible,  to  compete  with  Holland  for  the  English  market. 
England  imports  annually  more  than  65,000,000  kilos. 
(143,300,000  lb.)  of  this  product,  valued  at  90,000,000 
frs.,  principally  from  Holland,  which  makes  a  speciality  of 
mixing  American  oleomargarine  with  oil  and  milk. 

To  secure  a  part  of  the  trade  with  England,  the  Belgian 
Government  proposes  to  establish  a  duty  of  20  frs.  per 
100  kilos.  (220-46  lb.)  on  all  imported  margarine,  and  an 
excise  duty  of  5  frs.  on  home  production.  The  remittal  of 
the  excise  tax  will  be  authorised  by  law  on  exportation. 

In  France,  margarine,  oleomargarine,  alimentary  fats,  and 
similar  products  are  liable  to  a  Customs  duty  of  15  frs. 
per  100  kilos.;  and  lard,  14.50  frs.  per  100  kilos.  In 
Germany,  artificial  butter  is  taxed  25  frs.  per  100  kilos. 
I'ork,  goose,  and  other  melted  fats,  also  margarine  and  beef 
marrow  are  taxed  12.50  frs.  per  100  kilos.  The  Belgian 
Government  wishes  to  confine  the  duty  to  natural  butter, 
margarine,  mixtures  of  fats  and  oil,  and,  excepting  milk, 
will  permit  all  raw  materials  free  entry. 

To  produce  100  kilos,  of  margarine  at  least  65  kilos. 
(143-3  lb.)  of  oleomargarine,  20  kilos.  (44*2  lb.)  of 
vegetable  oil,  and  30  kilos.  (66-43  lb.)  of  milk  are 
required  ;  half  of  the  latter  is  eliminated  in  the  form  of 
water. 

Very  little  oleomargarine  is  manufactured  in  Belgium. 
Large  quantities  are  produced  in  Austria  and  France,  but 
nearly  the  entire  continent  of  Europe  receives  its  supply 
from  New  Vork  and  Chicago,  Importation  is  almost 
exclusively  vi:i  the  port  of  Rotterdam,  which  received,  in 
1893,  more  than  35,000,000  kilos.  (72,651,800  lb.) 

Some  time  since,  France  sent  a  commission  to  Holland 
for  the  purpose  of  studying  the  methods  employed  then 
for  the  suppression  of  frauds  in  butter-making,  and  also  to 
rtain  if  the  manufacture  of  margarine  has  been  favour- 
able to  agricultural  interests.  The  report  contains  the 
attestation  of  seven  mayors  of  communes  in  southern 
Holland,  showing  that  linee  the  introduction  of  the  mar- 
garine  industry  in  that    country,  not   only  has  the  price    of 

milk  increased,  but  also  the  Dumber  of  cattle,  which  plainly 
shows  that  the  industry  in  question  has  become  a  source  of 

profit  to  the  fanners.—  Board  of  Trm/r  Journal, 

Asm  Wood  for  Matches. 

onsul  at   Annaberg  reports  that  the  manu- 
nf  match  rawny,  which  has  risen  to  bean 

industry  of  importance,  employs  pine,  poplar,  aspen,  Linden, 
and  birch  woods.  Of  these  wood*  MpeO  BBS  proved  it-'  II 
indispon-ab  natural  qualities  and  the  I 

with  which  it  can  he  worked  up.     li  is  distinguished  by  its 
ictore,  ready  •ombusfibility,  freedom  from   knots, 

an'l  uniformity  of  substance. 

dame  of  a  match,  a-   is  well  known,  it   conveyed  to 

lln-  wood  li'iin    the    igniting   composition    hy  sulphur,  AS  in 


the  ease  of  Inciters,  into  which  the  splints  are  dipped.  In 
the  case  of  Swedish  matches,  the  sulphur  is  substituted  by 
paraffin.  The  sulphur,  where  this  is  used,  remains  on  the 
outside  of  the  wood  and  dries  at  once.  The  paraffin,  how- 
ever, must  penetrate  into  the  wood,  partly  because  tho 
matches  would  otherwise  stick  to  each  other,  but  principally 
because  the  paraffin  becomes  fluid  again  at  even  low  degrees 
of  heat,  and  would  penetrate  the  igniting  composition  and 
render  it  useless.  For  safety  matches,  therefore,  a  wood  is 
required  which  has  light  and  spongy  pores,  as  found  only 
in  the  aspen,  whose  bright  white  colour  further  gives  it  an 
agreeable  appearance.  Roplar  has  a  grey  colour  and  is 
brittle  ;  birch  wood  becomes  yellow  and  is  seldom  obtain- 
able in  stout  logs.  These  woods  are  also  slow  of  combus- 
tion. Pine  and  fir  woods  take  up  little  paraffin  owing  to 
the  resin  they  contain. 

In  order  to  keep  the  pores  as  open  as  possible,  and,  also, 
to  work  up  the  wood  to  the  greatest  advantage,  the  aspen 
splint  is  produced  by  flaking.  Aspen  possesses  the  quality 
of  being  flakable  to  a  very  high  degree.  The  flaking  is 
done  by  causing  a  knife  to  revolve  round  a  log  which 
rotates  on  its  own  axis.  The  wood  is  divided  into  ribbons 
of  the  thickness  and  width  of  a  match ;  these  ribbons  are 
laid  evenly,  one  above  the  other,  and  cut  into  square 
splints.  In  consequence  of  the  uniformity  of  the  annual 
layers,  aspen  wood  produces  perfectly  homogeneous  ribbons 
or  splints.  This  is  not  the  case  when  other  kinds  of  wood, 
like  fir,  &c,  are  flaked.  The  absence  of  all  structure  or 
grain  further  enables  aspen  wood  to  be  flaked  into  thin 
shavings,  which  are  worked  by  other  machines  into  the 
familiar  match-boxes.  Just  this  fact  that  both  match 
splint  and  box  shavings  can  be  produced  by  one  machine 
from  one  material,  calls  for  the  employment  of  aspen  wood. 
Attempts  have  been  made  to  flake  fir  and  pine  woods  as 
substitutes  for  aspen,  but  it  is  not  known  that  any  results 
of  importance  have  been  obtained.  The  reason  why  the 
last-mentioned  woods  cannot  be  flaked  is,  probably,  because 
of  the  difference  in  the  annual  rings  between  the  spring  and 
fall  wood — that  is,  between  the  inside  of  the  ring  and  its 
extreme  outside  the  difference  is  too  great.  The  fall  wood 
is  too  solid,  the  spring  wood  too  soft,  and  the  annual  rings 
are  of  varying  thicknesses,  according  to  the  location  of  the 
tree,  while,  even  in  the  case  of  pine,  the  knife  is  apt  to  slip 
and  cut  ribbons  of  unequal  thickness.  In  the  case  of 
aspen  wood,  each  ribbon  is  like  the  other — a  circumstance 
which  is  of  the  utmost  importance  for  the  further  pro- 
cesses. 

Match  manufacturers  require  that  the  aspen  wood  should 
be  free  from  rotten  pith,  and,  as  far  as  possible,  free  from 
knots — free  from  pith,  otherwise  the  wood  cannot  be  fixed 
in  the  flaking  machine  ;  free  from  knots,  because  the  wood 
round  the  knots  is  decayed.  The  wood  should  further  be 
straight-grown  and  of  loose  texture.  The  aspen  is  available 
for  match-making  as  soon  as  the  trunk  has  a  diameter  of 
eight  inches.  The  demand  is  greatest  for  trunks  with  a 
diameter  of  10  to  20  inches.  To  attain  this  size,  a  period  of 
25  to  60  years  is  necessary,  according  to  the  nature  of  the 
soil,  position,  &c.  Trunks  from  20  to  35  years  old  are 
preferred. —  U.S.  Consular  Reports. 


The  Russian  Oil  Indcstrv. 

Consul  Stevens,  stationed  at  Batoum,  forwards  to  the 
Foreign  Office  along  and  useful  report  upon  the  condition 
of  the  Russian  (Caspian)  oil  industry  up  to  March,  1895. 
From  this  document  we  learn  that,  the  exports  of  mineral 
oils  from  the  port,  of  Batoum  decreased  during  1894  to  the 
extent  of  6,053  tons  in  lubricating,  and  115,002  tons  in 
refined  oils,  whilst  the  exports  of  crude  oil  increased  by 
2,862  tons,  and  those  of  illuminating  distillate  by  74  tons. 
The  I'nited  Kingdom  took  less  crude,  lubricating,  and 
refined  oils,  hut  more  illuminating  distillate.     To  India  and 

Malta   hss    refined  oil  was   sent,  the   falling-off  with  the 

former  being  as  much  as  75,342  tons.     The  annexed  table 
gives  a  clear  insight  into  the  distribution  of  the  Russian  oils 

and  oil-products  :  — 
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Return  <>/  Shipment* 

of  Petroleum  Products/, 

nm  Baloum  dun 

11  j  the   Years  1893-04. 

<  Irudfl  and  Crude 
Residuum, 

Lubricating  Oils. 

Illimii 
Distillate 

nating 
in  Bulk. 

Refined  Oils  ( niuminating), 

To 

Hulk. 

Cases. 

Total 

:n. 

1894. 

1898. 

1894. 

1898. 

1894. 

1893. 

1894. 

1898. 

1894. 

L893. 

To-. 
Austria-Hungary 

Tons. 
8304 

4.:.:  n 
7,686 

l:i 

.. 

8,184 
2,888 

'lS9 

;; 
•  • 

"85 

"  1 

26,664 

•2.H21 

Tons. 

.".ITU 

1,314 

6,916 

12 

5,402 

2,476 

2,298 

Tons. 

11. Kit 

8,689 

18,306 

111 

*J7>> 
21,440 
24,893 

371 

"77 

l.tiU 

"  9 

Tuns. 

19,791 
4,768 
17,380 

170 

•232 

23.31 7 

18,149 

95 

2389 

1,094 

1,276 
608 

".33 

Tons. 

19,5.7.1 
88,779 

518 

32,480 

•• 

"  2 

"i'27 
127 

141,769 

7,705 

149,465 

Tons. 

13,193 
106,186 

852 

•• 

2i',in 
1,170 

Tons. 

93.1119 

10.!'  17 

25,31)2 

1,521 

(i.i'i'.i 

1,948 

10,712 

8,557 

3387 
l',432 

112.531 

Tons. 

8,262 

23,405 
26,933 

89,550 

10.084 

20,893 

5,112 

e'ioe 

86,587 

603 

65 

1,593 

Ton.. 
93,619 

10/.U7 
25.3H2 

23305 

25.913 
6,129 

1.913 

10,712 
89,660 

8,557 
10,084 
20393 
5,112 
3,527 
6,306 

1,482 

86,887 

60S 

112,598 

1 ,596 

Tons. 

113348 

11,72s 

32.1155 

9342 

2,581 

87338 

20,481 

5393 

1,098 

5,610 

18,222 

36.137 

78395 

8,526 

3.055 

4,099 
2385 

66310 

030 
57,111 

•• 

Tmis. 

127386 

107,919 

51,687 

9397 

26,118 

68,288 

29374 

11,086 

89,650 

8,778 

10,034 

20393 

5,112 

3.527 

7,322 

1369 

87,230 
608 

112,596 

1.606 

Tons. 

1*2,095 

128396 

57303 

Bulgaria  and  Servia. . 

10,024 

2,581 

37388 

Egypt  

20.713 

55326 

22393 

Holland 

5.705 
164392 

Italy 

28,159 
36,437 
78395 

8.526 

3,055 

5,193 

2,085 

1.276 

Other  ('(unit rics 

66,629 

630 

57,111 

33 

23,899 
1,927 

81,445 
4,554 

85,999 

89,552 

2,500 



92,052 

142,515 
6,876 

149,391 

276.150 
99,623 

375,773 

278,336 

3.277 

281,613 

554,836 
106,474 

661,310 

lis1. 129 
94,883 

776,312 

SO  1.705 
120,757 

937,895 

10,1866 

Total  shipments.... 

.  28,683 

25,826 

925,162 

1,043381 

Other  tables  compiled  by  the  Consul  show  the  following 
particulars  : — Number  of  wells  producing,  December  1894, 
381,  against  317  December  1893;  total  production  of  crude 
oil  in  1894,  4,903,210  tons,  against  5,436,318  tons  in  1893  ; 
crude  oil  pumped  into  reservoirs  in  1894,  4,793,534  tons, 
against  5,238,116  tons  in  1893  ;  stock  of  crude  oil  at  wells, 
December  31,  1894,  147,773  tons,  compared  with  313,760 
tons  December  31,  1893;  total  stocks  of  crude  oil  and 
naphtha  products  at  the  wells  and  in  Baku  :  — 


Products. 

Jan.  1, 
1891. 

Jan.  1, 
1892. 

Jan.  1, 
1893. 

Jan.  l, 

1894. 

Crude— 
At  wells 

Tons. 
77,421 

80,645 

85,483 

11,290 

241,935 

Tons. 
148,386 
177.41!' 
114,515 
16,129 
435,483 

Tons. 
262,902 
211,289 
132,257 
11,290 
516,130 

Tons. 
316,128 

240,322 

166,12s 

1 1,516 

609,683 

Total 

490,774 

891,932 

1,133,868 

1.243,777 

Owing  to  the  low  price  of  refined  oil  in  1894,  a  much 
smaller  quantity  of  it  was  despatched  from  Baku  that  year, 
and  the  oil-refiners  are  now  paying  more  attention  to 
residuum,  for  which  there  is  a  stronger  demand  at  more 
profitable  prices.  The  demand  for  residuum  for  fuel  is  said 
to  be  practically  unlimited,  and  it  is  estimated  that  the  out- 
put of  it  this  year  will  reach  3,300,000  tons  or  even  more. 
The  natural  result  of  this  state  of  things  will  be  to  diminish 
the  production  of  refined  oils,  under  the  elfects  of  the 
conviction  thai  it  does  not  pay  the  Russian  refiners  to 
produce  illuminating  oils  for  export.  If  sufficient  residuum 
is  not  made  crude  oil  will  be  sold  for  fuel — indeed,  the  well- 
owners  are  already  agitating  in  that  direction — and  the 
refiners  may  find  themselves  deprived  of  the  most  lucrative 
branch  of  their  business.  Hitherto  the  refiners  have 
controlled  the  industry,  but  if  the  crude  oil  is  sold  just  as 
it  is  raised  the  well-owners  will  become  the  "  bosses." 
Consul  Stevens  details  the  reasons  for  the  formation  of  the 
Russian  Oil  Syndicate,  but  the  union  so  created  does  not 
appear  to  have  been  very  successful,  and  further  negotiations 
are  in  progress  between  it  and  the  Russian  Government 
largely  in  relation  to  the  question  of  lower  railway  rates. 
The  Consul  touches  upon  the  Russian  kerosene  trade  with 
the  United  Kingdom,  and  attributes  the  successful  com- 
petition of  the  Americans  to  the  greater  ability,  better 
administrative  powers,  and  greater  enterprise  of  the  latter. 


He  gives,  also,  a  summary  of  the  principal  causes  which 
have  led  to  the  crisis  in  the  Russian  petroleum  trade,  as 
gathered  from  an  official  review  of  the  industry  ;  but  we 
need  not  reproduce  this,  inasmuch  as  the  causes  mentioned 
simply  indicate  disunion,  irregular  supplies,  insufficient 
means  of  storage,  a  want  of  capital  amongst  the  producers, 
and  a  general  absence  of  business  capacity.  If  these  faults 
can  be  remedied,  it  is  possible  the  Russian  oil  trade  may 
become  prosperous,  whereas,  if  the  existing  state  of  things 
continues  there  is  little  hope  of  Russian  illuminating  oils 
being  available  in  this  country  or  other  leading  markets  of 
the  world.  Probably  the  Americans  were  well  aware  of 
this  when  they  made  the  recent  advance  in  prices. — 
Ironmonger. 

GENERAL  TRADE  NOTES. 

Breweries  en  Buitisfi  Indll. 

A  communication  has  been  received  at  the  Board  of 
Trade  from  the  India  Office  with  reference  to  breweries 
established  in  British  India,  from  which  it  appears  that  the 
quantity  of  beer  brewed  during  1894  amounted  to  6,121,905 
gallons,  of  which  more  than  half  was  bought  by  the  army 
commissariat,  the  remainder  being  left  for  consumption  by 
the  civil  population.  The  average  purchases  of  the  com- 
missariat for  the  last  five  years  (1890-94)  have  amounted 
to  about  2,897,000  gallons  yearly,  the  total  average 
production  in  the  same  period  having  been  about  5,285,000 
gallons.  The  army,  therefore,  consumes  about  55  percent, 
of  the  production  and  the  civil  population  about  45  per 
cent.  The  quantity  taken  for  the  troops  does  not,  however, 
represent  the  whole  consumption  of  malt  liquor  by  the 
troops,  for  they  also  consume  imported  beer  to  a  substantial 
extent,  though  it  is  imported  by  the  trade  and  no  longer  by 
Government. 

The  quantity  of  beer  imported  into  India  has  averaged 
2,s'49,l67  gallons  yearly  in  the  last  five  years,  and  the 
quantity  brewed  in  India  in  the  same  period  has  averaged, 
as  noted  above,  5,285,000  gallons,  the  local  production 
being  thus  nearly  double  the  quantity  imported. 

Twelve  out  of  the  -2  breweries  arc  located  at  stations  in 
the  Himalayas  from  Murree  to  Darjeeling,  and  much  of  the 
beer  is  brewed  there.  A  good  deal  is  also  brewed  at 
Lucknow,  Rawalpindi,  Poona,  Bangalore,  at  and  near 
Ootacamund,  and  at  Quetta  and  Mandalay.  Last  year 
the  quantity  brewed  in  the  plains  exceeded  two  million 
gallons,  though  in  the  beginning  of  the  industry,  and  for  a 
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considerable  period  thereafter,  it  was  supposed  to  lie 
impossible  to  brew  in  the  plains.  The  largest  of  the 
breweries  is  at  Murree,  where  about  811,000  gallons  were 
brewed  la>i  year.  The  next  largest  is  at  Poona,  where  the 
brewing  of  last  year  amounted  to  about  795,000  gallons. 
About  One-third  of  the  whole  production  is  brewed  in  the 
Punjab. 

The  capital  employed  in  the  brewing  industry  (so  far  as 
it  is  known)  is  Rx.  170,000. 

The  commencement  of  the  industry  dates  from  1850, 
when  a  brewery  was  established  at  Mussoorce.  This  was 
followed  by  another  at  Kasauli  in  1852.  These  were 
followed  by  the  brewery  at  Murree  iu  18G<)  and  at  Simla  in 
1862. — Board  of  Trade  Journal. 

The  Sicilian  Sulphur  Industry. 

During  the  recent  discussion  in  connection  with  the  vote 
for  the  commercial  and  agricultural  departments  in  the 
Italian  (  hamber  of  Deputies  the  condition  of  the  Sicilian 
sulphur  industry  was  mentioned.  Notwithstanding  the 
fact  that  Sicily  produces  nearly  four-fifths  of  the  world's 
output  of  sulphur,  and  has  practically  a  monopoly  of  the 
article,  the  sulphur  industry  in  Sicily  has  been  long  in  a 
very  precarious  condition,  and  the  price  has  fallen  to  about 
one-third  of  what  it  was  20  years  ago,  chiefly  owing  to  the 
competition  of  the  various  mineowners  among  themselves, 
and  to  the  fact  that  Sicilian  sulphur  is  hardly  any  longer 
used  in  the  manufacture  of  sulphuric  acid.  Against  this 
diminished  employment  must  be  put  the  increased  use  of 
sulphur  as  a  disinfectant,  and  in  viticulture.  At  present  there 
is  an  exceedingly  heavy  stock  of  sulphur  in  Sicily,  and 
many  mines  have  been  compelled  to  cease  operations,  with 
the  result  that  thousands  of  men  are  thrown  out  of  work. 
The  owners  of  sulphur  mines  demand  from  the  Government 
a  reduction  in  the  taxes,  and  the  abolition  of  the  export 
duty  on  sulphur.  At  the  beginning  of  the  year  it  appeared 
that  a  better  time  was  in  store  for  the  industry,  inasmuch 
as  the  Italian  Government  had  promised  to  assist  in  form- 
ing a  great  sulphur  monopoly  and  to  establish  a  bounty  on 
the  exportation  of  the  article.  The  Minister  concerned, 
however,  has  not  kept  his  promise  in  this  repect,  and  on 
June  2*5  last  a  meeting  of  persons  interested  in  the  welfare 
of  the  sulphur  industry  in  Sicily  passed  a  vote  of  censure 
on  the  Government.  A  few  days  later,  when  the  vote  for 
the  Ministry  of  Commerce  and  Agriculture  came  up  for 
discussion  in  the  Chamber,  a  number  of  deputies  of  all 
parties  demanded  that  Government  aid  should  be  promptly 
given  to  the  industry.  After  a  long  debate,  the  Ministry 
of  Commerce  promised  that  prompt  attention  should  be 
given  to  the  matter. —  Chemist  <md  Druggist. 

A n  1.  ■      -11  Linseed  <>ir,  Factor*  in  Roumania. 

Chamber  of  Commerce  Journal,  August  1  s  9 .", ,  i:,i. 

The  English  linseed  oil  factory  started  at  Galatz  last 
year  for  crushing  linseed  and  cotton  seed  for  oil,  has  been 
making  satisfactory  headway,  and  will  probably  be  a  success 

;is   long  a-   the   high   tariff-,   on     imported   oils   •'in-   kept    up. 

Owing  to  tin-  almost  complete  failure  of  the  local  linseed 
crop  the  factory  has  had  to  deal  almost  entirely  with  imported 
-I,  a  certain  amount  of  which  was  allowed  to  be  imported 
U<  <■  of  doty.  lot  the  oil  extracted  there  i*  good  local  demand 
at  remunerative  prices,  hut.  owing  to  the  extreme  cheapness 
of  forage  in  Roumania  there  is  no  demand  for  the  seed  cake 

for    fattening  cattle,    &C,   and   this   has    to   be   exported   to 
Kngland  to  find  ;i  market.     Efforts  an-  being  made,  bul 
far  nnsni  j ,  to  push  tin-  consumption  of  cake  locally. 

Two  '>r  three  othei  oil-mills  have  been  set  up  in  other  parts 

of  the  country. 

[MFOBKATIOI    01     [JTDIAM    UTO    PERSIA  II    OPIUM 

•   '   ins  \. 

A  recently-issu  1  Consular  report,  in  commenting  upon 
ih>-  remarkable  decrease  in  tin-  amount   of  opium  imported 

into    Amoy,    in    China,    dating    tin'     hit     year,    givefl    g| ■ 

inten-ting  particulars  regarding  the  consumption  of  this 
dm;'.     Until  recently  large  consignments  of  Bengal,  Pei 

B,  and    M:il  |  -i  opium    found  their    (ray    to    this    port,   but 


producers  arc  now-  handicapped  from  a  variety  of  reasons. 
Tchang  and  the  surrounding  districts  produce  steadily 
increasing  quantities,  which  are  shipped  to  Amoy  without 
iiny  great  restrictions  being  imposed  in  the  way  of  duty,  nor 
is  care  taken  to  prevent  the  sophistication  of  the  high-priced 
Indian  and  Persian  opiums  with  the  inferior  native  produc- 
tion. If  to  this  be  added  the  high  export  duty  which  is 
levied  on  Malwa  opium  in  Bombay,  and  the  fact  that  the 
crop  in  Persia  was  a  comparative  failure  last  year,  it  can 
easily  be  seen  how  favourable  are  the  conditions  com- 
mercially for  the  successful  production  of  native  opium. 
Another  reason  which  has  militated  against  the  importation 
of  Indian  and  Persian  opium,  is  that  large  quantities  of 
morphine,  to  the  amount  sometimes  of  800  ozs.  per  month, 
are  now  imported  into  Amoy,  and  the  use  of  this  alkaloid 
is,  to  a  certain  extent,  replacing  opium.  After  making  due 
allowance  for  the  amount  used  medicinally,  there  remains  a 
large  proportion  for  which  victims  to  the  morphine  habit, 
are  accountable.  Medical  opinion  has  shown  that  this  habit 
is  more  injurious  than  opium  smoking,  as,  although  persons 
addicted  to  morphine  injection  are  able  to  abstain  from  the 
opium  pipe,  yet  on  ceasing  to  use  the  alkaloid,  opium  itself 
is  indulged  in  to  a  greater  extent  than  ever.  The  amount 
and  value  of  the  opium  produced  in  the  neighbourhood  of 
Amoy  has  increased  largely  during  the  last  year,  and  seems 
likely  to  do  so.  It  is  produced  from  the  seeds  of  the  Indian 
poppy,  and  although  somewdiat  similar  in  appearance  to  the 
Bengal  drug,  is  inferior  in  smell  and  for  smoking  purposes. 
— Pharin.  Journal. 

Carriage  of  Compressed  Gases. 

The  railway  companies  generally  have  given  notice  that 
in  future  cylinders  containing  compressed  gases  will  not  be 
received  as  ordina^  luggage,  but  will  only  be  accepted  for 
transit  under  special  conditions.  The  cylinders  must  be 
made  of  wrought  iron  or  of  mild  steel  of  the  best  quality, 
containing  not  more  than  j  per  cent,  of  carbon,  thoroughly 
annealed  after  manufacture,  of  sufficient  strength,  and 
efficiently  tested.  The  cylinders  must  be  protected  by 
being  encased  in  closely-plaited  hemp,  or  by  being  fixed  in 
an  ordinary  wooden  box  without  lid,  but  with  rope  handle, 
or  by  being  loose  in  a  wooden  box  with  a  lid  secured  by  a 
strap,  or  by  being  enclosed  in  closely-woven  wicker-work. 
Persons  tendering  cylinelers  for  transit  are  required  to  sign 
;i  special  form  of  contract-note. — Ironmonger. 

Sulphur  Mining  in  Japan. 

The  Financial  News  observes  that  in  the  industrial 
development  of  Japan,  sulphur  mining  is  likely  to  play 
an  increasingly  important  part.  In  1868,  when  Japanese 
statistics  in  relation  to  Customs  made  a  beginning,  the 
exportation  of  sulphur  was  only  131  tons;  in  1890  this 
quantity  had  increased  to  21,274  tons.  There  was  a  slight 
drop  in  1891  and  1892  ;  hut  in  1894  no  less  than  84  sulphur 
mines  were  being  worked,  and  13of  them  produced  upwards 
of  100  tons  apiece  in  the  course  of  the  year. 

A  New  Cyanide  Factory. 

A  new  cyanide  factory  has  been  started  in  Selm,  Liidings- 
hausen,  Germany.  It  has  been  promoted  by  a  Hamburg 
syndicate,  with  a  capital  of  2,C()0,000  marks.  Potassium 
cyanide,  ferrocyanides,  and  sulphocyanides  will  be  the 
principal  products. —  (Jhemint  and  Druggist. 

The  Austrian  Quicksilver  Industry. 

A  deposit  of  cinnabar-hearing  limestone  has  been  dis- 
covered at  Qratwein,  near  Grass,  in  Austria.  It  is  believed, 
judging  from  superficial  indications,  that   the   deposit   has  a 

width  of  about  60  feet,  and  that  it  is  a  very  valuable  one. 
An  English  syndicate  has  been  formed  to  exploit  the  mine. 
— Ibid. 

Imports  into  France  of  Molasses  for  Spirit 

M  \\i  PA  1   '  1  1.1 

Zeits.  Spiritus  I  ml.  1895,18,  59. 

1  In  following  table  gives  the  official  figures  of  imports  of 
molasses ;  — 
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. 

1 
Gem 

i  i 

li>  k-mi'i. 

i  i  om  other 

Com 

Totals. 

Blili 

Kilos. 

Kil 

I88fl 

(Kl.OOO 

1 19350,000 

'-7 

S3,  i 

34,091,000 

in;;,]  14,000 

1888 

■: 

30,700,000 

185,266,000 

1888 

26363,000 

34,483,000 

25,660,000 

86390,000 

1800 

1,000 

20,695,000 

18,454,000 

55,880,000 

1891 

16, 

19,658,000 

ll.015.IKMl 

37,029,000 

72,976,201 

14,046,989 

27,666,252 

114388,448 

1893 

[06,63033] 

22,786,622 

87,145,603 

156,563,156 

1894 

62,925329 

21,086,850 

22,299,183 

96,810,867 

The  imports  of  molasses  into  France  have 
declined  this  year  owing,  to  the  increase  in 
foreign  molasses. — L.  T.  E, 


still  further 
the  duty  on 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articles. 


Seven  Months  ending  31st  July. 


1894. 


1895. 


Metals 

Chemicals  and  dyestuffs 
Oils 

Raw  materials  for  nor 
dustries. 

Total  value  of  all  imports 


£ 
1,462,151 

451,820 

747,101 

4,063,668 

£ 
1,765,051 

533,417 

T12,(i91 

itile  iu- 

l,s29,385 

>rts .... 

31,835,553 

35,128,142 

Summary  of 

Exports. 

Seven  Months  ending  31st  July. 

Articles. 

1894. 

1895. 

Metals  (other  than  machinery)  .... 

£ 

2,429,516 

657,024 

£ 
2,565,418 
703.682 

2,141,427               2,681,215 

18,398,536            20,559,486 

Imports  of  Metals  for  Seven  Months  ending 
31st  JULY. 


Articles. 


Quantities. 


Values. 


1894. 


1895. 


1894. 


1895. 


Copper  :— 
Ore Toes 

Regulus n 

Unwrought 

Iron  :— 

Ore > 

Bolt,  bar,  4c. . . .  ., 
Steel,  unwrought . .  „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zine Tons 

Other  articlos  ...Valued 

Total  value  of  metals 


9,759 
5,044 
5,666  ' 

482307 

3,957 

603 

11,601 

50,119 

37,926 

•  • 

18,786 
4,459 


£ 

8,504 

46,887 

10,559 

100,298 

3,010 

226,848 

440,133 

294,661 

7397 

37,117  4 

981 

5,050 

14,935 

105,641 

57,660 

85,li32 

68,260 

3,155 

•  • 

166,995 

71,984 

169,715 

5,'. '25 

69,198 

•  • 

112,202 

£ 

67,371 
257,821 
130,324 

292,870 

63,267 

8,336 

149,392 

106,644 

6,636 

169,771 

228,867 

85,723 

198,029 


Imports  of  Chemicals  and  Dyebtdffb  for  Si  \  in 
Months  ending  3  1st  July. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

12.221          11,931 
3i,<              41,791 
21,768         84380 
..               .. 
241             :sn 

2,5511              1,:J72 

1*334           2,406 

25342          16,718 

2312           1,31 1 

•  •                              •  ■ 

£ 
10382 

1 1.671 

5.062 

HU,411 

1,451 

54308 

42328 

22.17s 

35,17s 

118348 

£ 

in  816 

Bark  (tanners',  4c.)    „ 
Brimstone 

Cutch  and  gambler  Tons 
Dyes  :— 
Anilintandothcr  Value! 

l:i,717 
4317 
181 
8,126 

95,695 

38,188 

29  ?s7 

Nitrate  of  potash  .      „ 
Other  articles. . .  Value  £ 

16,171 

17,919 

138,430 

Total  value  of  chemicals 

■  t                              •  • 

451,820 

688387 

Imports  of  Oils  for  Seven  Months  ending  31st  July. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


1894. 


1885. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed   Tons 

Train,  4c Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . , . 


34381 

1,297 

2364 

1.711 

108300 

133,306 

13,002,126 

2,187 

3,906 

3,126 

1,121 

62,19] 

83,822 

•  • 

•  • 

•  • 

•  • 

£ 

41,075 
99,257 
111,203 
245,605 
45,861 
56,040 
68,643 
76,117 


£ 

1,196 

62,556 

139,5 15 

248.450 

71.050 

78343 

87,909 
59,612 


747,101        712,991 


Imports  of  Raw  Material   for   Non-Textile 
Industries  for  Seven  Months  ending  31st  July. 


Articles. 


Quantities. 


Values. 


1894.  1895.  1894.  1895 


Bark,  Peruvian  . .   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic ,, 

Lac,  4c 

Gutta-percha 

Hides,  raw:— 

Dry , 

Wet 

Ivory „ 

Manure  :— 

Guano Tons 

Bones „ 

Nitrate  of  soda...       „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto 

Pulp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 

Hewn Loads 

Sawn , 

Staves  

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 


4.639  i  799 

356,063        427,657 

19,254         18,553 


2,521 
6,726 
4,105 

38,143 

43,298 

899 

451 

2,442 

6,506 

35,360 

20,835 

1,122 

11,626 

23,806 

121,512 

157.216 

12338 

248,814 

7S7.225 

S.917 

3,334 


7,480 
10,458 

4,051 

53,100 

77.0S6 

1,197 

6,758 

3,404 

7,622 

39,646 

47,667 

2,299 

16,600 

25,764 

161,002 

172,280 

8,815 

280303 

870, 19S 

16,402 

2.S40 


£ 

7,721 

51,687 
177,908 

7,642 
33,965 
34,698 

87,693 
88,684 
36,346 

1,917 
11,298 
57,705 
67,967 
22,194 
11,403 
51,843 

119,454 
29,894 

191,787 
6,631 

465,774 

1,699,489 

29,378 

26,662 

743388 

4.063.66S 


£ 

1,097 

58,836 

172354 

19,652 
59,044 
19,937 

126,453 
176,730 

54,258 

58,411 
14,454 
60,658 
67,535 
49,555 
23,104 
68,142 

129.55S 
39,891 

205,256 
5,922 

564,762 

1,843,155 

48382 

20,092 
947,247 


4.S29.3S5 
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EXPOUT8   OP   MKTAL8    (OTHER   THAN    MaCHINBEY)    FOK 

Seven  Months  ending  31st  July. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

10,170 

29,086 
22,224 
16,327 

•  • 

228*478 
5,061 

9,290 

15,209 
20,54] 
10,295 

•  • 

280,762 
8.925 

£ 
36,998 

62^58 

58,786 

34,425 
143,464 

93,494 
1,526,418 

50,348 

21,833 
303,483 

35,110 
9,869 

52,810 

£ 

37,392 

Copper  :— 
Unwrought , 

Mixed  metal , 

Implements , 

101,121 
55,649 
34,753 

155,295 

108,186 

1,814,818 

44,020 

Plated  wares. . .  Value  £ 
Telegraph  wires        „ 

9*,680          10.400 

28,104 
82,421 
36,245 

14,816 

•  • 

11,266 

•  • 

10,279 

Other  articles  . .  Value  £ 

58,235 

" 

2,129,510 

8,565,418 

Exports  of  Dbugs  and  Chemicals  fob  Seven  Months 
ending  3  1st  July. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Alkali Cwt. 

tu.ooo 

99,750 

11,928 

•  ■ 

501,591 
127,351 

34,077 

•  • 

•  • 

£ 

121,393 
38,686 

211,769 
69,922 

215,254 

£ 

12ii,881 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles  . .         „ 

42,621 
152,857 

84,678 
302,645 

•  • 

•  • 

657,021 

703,682 

Exports  of  Miscellaneous  Articles  for  Seven 
Months  ending  81*t  July. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Military  stores. .  Value  £ 

733,400 

1,546,200 

•• 
86,964 

•  • 

•  • 

•  • 

6/480 
42,986 
18,287 

10,827 

•■ 
8,888 

1  ,.-,09,600 

iijsm 

:i,9.;7 
16,863 

s90,800 
Ifi&fiOQ 

40,621 

■■ 
•  • 

101,909 

7,408 

55.07H 

19^08 

13,836 

•• 

8478 
2,042,200 

78486 

4256 

60400 

£ 

11,971 
74,126 
26,680 
107,3.'  9 
61,128 
77,901 

131,668 
18,829 

:,,1 10 
14448 

21,097 
10,505 

98486 

1 V.  1 1 
71,208 
57, "HO 

106408 
106,941 
21468 
10,288 

£ 

17,148 
140488 

83,789 
100,995 

Bj  583 

Products  of  coal  Value  £ 
Earthenware  ...       „ 

Glass: — 

110,003 
171,408 

15,793 

8,710 
1 ',  87'' 

Bottles 

Other  kinds , 

Leather : — 
Un  wrought 

floorcloth   8q.  Yds. 

1'aifiUirs' material))  V'al.i 

26487 

13,971 

124,312 

28,910 

74488 
86,082 

H, 

119,103 

24484 

52,949 

•  • 

•  • 

2,141421 

2,081,215 

tore,  drngi  to  the  value  of  86,1847.   were  Imported, 
iis  againot  48,597*.  in  July  1894. 


ifflontblp  patent  fctet* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Completo  Specifications  aro  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

13,622.  G.  C.  Dymond. — From  T.  B.  Myers.  Improve- 
ments in  or  relating  to  spraying  apparatus.  Complete 
Specification.     July  16. 

13,867.  Sir  W.  Arrol  and  W.  Foulis.  Improvements  in 
apparatus  for  charging  gas  and  other  retorts.     July  20. 

13,896.  F.  Bormann-Zix.  Improvements  in  the  method 
of  and  apparatus  for  the  production  of  superheated  steam. 
July  20. 

13,960.  E.  Petreano.  Improvements  in  carburettors. 
July  22. 

14,026.  A.  Sweetser.  Improvements  in  saturators  or 
vaporisers.     July  23. 

14,434.  T.  Atkins  and  T.  A.  Harris.  A  new  or  improved 
apparatus  for  filtering  waste  oils  or  other  fluids.     July  30. 

14,456.  H.  R.  Chubb.  Improvements  in  machinery 
applicable  for  filtering,  condensing,  and  absorbing  air, 
smoke,  fumes,  and  other  gases.     July  30. 

14,652.  A.  Wastall.  Improvements  in  distilling  appara- 
tus.    August  2. 

14,852.  E.  Theisen.  Improvements  in  apparatus  for 
evaporating  or  distilling  liquids.     August  6. 

1  1,971.  F.  Willis.  An  improvement  in  the  construction 
of  gas  furnaces  for  enamelling,  assaying,  milling,  &c. 
August  8. 

15,103.  E.  A.  Pellet.  Improvements  in  the  manufacture 
of  refractory  substance  and  apparatus  therefor.     August  10. 

15, 197.  T.  Scott.  Improvements  in  or  relating  to 
evaporators  for  obtaining  common  salt  and  for  analogous 
purposes.     Complete  Specification.     August  13. 

15,211.  J.  M.  Davidson.  Improvements  in  and  relating 
to  filters.     Complete  Specification.     August  13. 

15,382.  F.  II.  Tyacke  and  R.  S.  Brownlow.  Improve- 
ments in  apparatus  tor  heating,  softening,  and  purifying 
and  condensing,  applicable  as  a  feed-water  heater,  feed- 
water  heater  softener  and  purifier,  evaporator,  or  condenser. 
August  15. 

Complete  Specifications  Accepted.* 

1894. 

14,551.  A.  Lawrence  and  Bennett,  Sous,  and  Shears. 
Apparatus  for  heating  and  cooling  liquids.     July  31. 

15,249.  C.  J.  Bagley,  L.  Roberts,  and  the  Moor  Steel  and 
Iron  Company,  Limited.  Apparatus  for  utilising  the  waste 
beat  of  furnaces  of  the  open-hearth  type.     August  11. 

15,16.!.  A.  Hassett.    See  Class  XVII. 

16,728.  F.  W.  Crossley  and  J.  Atkinson.  Apparatus 
for  transferring  heat  or  refrigerating.     August  If. 

17,59:(.  T.  T.  Best,  S.  A.  Ilollingsworth,  and  J.  Brock. 
Apparatus  fct  raising  or  pumping  corrosive  or  other  liquids. 
July  81. 

18,162.  T.  W.  F.  Cherry.  Improvements  in  taps  for  use 
with  chemical  and  other  fluids.     August  14. 

18,591.  T.  Hewitt.  Cooling  and  freezing  machines. 
August  7. 

18,727.  G.  Krell.    See  (lass  vil. 

18,828.  10.  Theisen.  Apparatus  for  condensing,  evapo- 
rating, or  refrigerating  fluids.     August  7. 

19,175.  A.Gray.  Apparatus  for  manufacturing  paper, 
linen,  or  otboi  fabric  coated  or  impregnated  with  celluloid 
hi  varnish,  or  the  I  i K < • .     August  14. 
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19,298.  J.  L.  Mitton  and  T.  J.  1..  Mitton.  Betorl  mouth- 
pieces, mid  self-sealing  lidr  for  sama,     lugutl  1 1. 

2(t,4l-4.  K.  Fegan,  Manufacture  of  briquettei  for  fuel. 
August  14. 

189.r.. 

8595.  J.  N.  Carey.     Filters.     August  14. 

11,318.  B.T.Wellman  and  C.  H.  Wellman.  Melting- 
furnaces.    July  24. 

l3,o"5.  M.  A.  Champion,  Apparatus  for  distilling 
water.    August  1 1. 

PATENTS    Voiii   THROUGH    NON-PAYMENT. 

6798.  A.  J.  Itoult. — From  L.  Falaseoni.  Improvements 
in  kilns  for  furnaces.     July  31. 

6887.  J.  Peake.  Improvements  in  or  relating  to  kilns 
for  various  purposes.      August  7. 

72i!.j.  The  Gaseous  and  Liquid  Fuel  Supply  Co.,  Lim., 
and  B.  II.  Thwaitc.  Apparatus  for  inducing  the  flow  of, 
and  injecting  and  spraying  gaseous  and  liquid  fluids. 
August  7. 

7401.  A.  Ilof.  Carburating  or  carbonising  apparatus. 
August  11. 

7636.  '1'.  A.  A.  1'ile  and  W.  A.  Pile.  Machines  for 
moulding    and    pressing    clay    or    other    plastic    materials. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

12,332a.  G.  A.  Cannot.  Improvements  in  the  manufac- 
ture of  briquettes  for  fuel  from  peat.  Filed  July  18.  Date 
claimed  June  25,  1895. 

13,570.  S.  Chandler,  jun.  Improvements  in  apparatus 
for  washing,  purifying,  and  scrubbing  gas.     July  15. 

13,574.  F.Clark  and  the  Southend  (his  Co.  Improve- 
ments in  and  apparatus  for  the  manufacture  of  gas.  July  15. 

13,612.  C.  J.  Yarnold  and  W.  Elwortby.  Improvements 
in  and  connected  with  the  manufacture  of  gases,  and  appa- 
ratus therefor.     July  16. 

13,671.  R.  Middleton.  An  improved  mode  of  procedure 
in  or  connected  with  the  manufacture  of  artificial  fuel  and 
the  like.     July  17. 

13,750.  T.  L.  Willson.  Improvements  in  the  manufac- 
ture of  illuminating  gas.  Filed  July  18.  Date  applied  for, 
December  19,  1891,  being  date  of  application  in  United 
Slates. 

13,764.  A.  J.  Boult. — From  C.  Dellwick.  Improved 
process  and  apparatus  for  producing  water-gas.     July  18. 

13.766.  T.  L.  Willson.  Improvements  in  the  production 
of  illuminating  gas.  Filed  July  18.  Dated  applied  for, 
December  19,  1894,  being  date  of  application  in  United 
States. 

13,831.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  manufacture  of  oxygen  and  rich  oxygen  compounds 
for  the  working  of  metallurgical  furnaces,  gas-producers, 
and  regenerators,  ovens,  heating-apparatus,  and  the  like. 
July  19. 

13,863.  R.  Stone.  Improvements  in  the  manufacture  of 
a  fuel  for  burning  and  heating  purposes,  and  machinery  in 
connection  therewith.     July  20. 

13,959.  II.  L.  A.  Lapointe.  Improvements  in  and  con- 
nected with  the  manufacture  of  oxygen.  Complete  Specifi- 
cation. Filed  July  22.  Date  applied  for,  March  26,  1895, 
being  date  of  application  in  France. 

14,200.  R.G.Bennett.  Improvements  in  mixing  air  and 
gas  for  incandescent  lighting  and  heating.     July  25. 

14,208.  C.  E.  Bichel  and  E.  Schulte.  Improvements  in 
producing  inexplosive  acetylene  gas.     July  25. 

14,336.   A.  H.  C.  Burrow.    An  improved  candle.    July  27. 

11,460.  H.Howell.  Improvements  in  apparatus  for  the 
production  of  combustible  gas.     July  30. 

14,609.  R.  Donovan.     See  Class  XII. 
14,682.  J.  Bowing.     Improvements   in  coking  processes. 
August  2, 


14,6s5.  II.  Kiilmc.  Ascertaining  the  heating  power  of 
solid  combustibles  and  apparatus  therefor.     August  2. 

I  ),759.  M.  G.  Sykes.  Improvements  in  the  production 
of  fuel.     August  '■'■■ 

14,855.  A.  K.  Huntington.     See  Class  VII. 

14,&H3.  G.  Bacher.  Improvements  in  the  treatment  of 
coal  slime  and  apparatus  therefor.  Complete  Specification. 
Augusl  B. 

14,'t7  1.  C.  Jacobsohn.  Improvements  in  night-lights. 
August  8. 

15,048.  W.  Foulis.  Improvements  in  and  apparatus  for 
the  manufacture  of  gas.     August  9. 

15,168.  W.  Foulis  and  P.  F.  Holmes.  Improvements  in 
apparatus  for  obtaining  cyanides  from  gases.     August  12. 

15,228.  A.  V.  Xewton. — From  A.  Nobel.  An  improved 
mode  of  raising  the  temperature  and  illuminating  power  of 
flames.     August  13. 

15,268.  F.  \V.  H.  Hempel  and  M.  Gumpel.  Improve- 
ments in  incandescent  gas  lamps.  Complete  Specification. 
August  14. 

15,2  95.  E.  J.  Constam  and  L.  Gaster.  Improvement-  in 
the  manufacture  of  illuminating  bodies  for  use  in  electric 
lighting.     August  14. 

15,366.  T.  G.  McEwen.  Improvements  in  the  manufac- 
ture of  gas.     August  15. 

15,402.  J.  11.  Exley.  Improvements  in  apparatus  for 
generating  acetylene  gas.     August  16. 

15,469.  R.  T.  Glover  and  J.  G.  Glover.  Improvements 
in  or  relating  to  means  or  appliances  for  increasing  the 
heating  power  of  atmospheric  burner  (gas),  also  for 
increasing  the  luminosity  of  incandescent  mantles,  cauopie3, 
or  like  bodies.     August  16. 

15,488.  R.  F.  Strong.  Improvements  in  the  treatment 
of  peat  in  the  manufacture  of  fuel  and  for  the  production 
of  artificial  marble,  stone,  wood,  and  similar  substances. 
August  17. 

Complete  Specifications  Accepted. 
1894. 
8974.  T.  G.  McEwen.     Manufacture  of  gas.    August  14. 
14,196.  A.  I).  Shrewsbury.     Coke  ovens.     July  31. 

14,885.  W.  A.  Fourness.  Apparatus  for  generating  and 
carburetting  water-gas.     July  31. 

16,202.  J.  H.  Crosby  and  M.  Mclnerney.  Improvements 
in  fire-lighters  and  apparatus  therefor.     July  24. 

17,555.  H.  R.  Dinsmore.  Apparatus  for  making  gas 
from  coal.     July  24. 

18,078.  F.  Dvorkovitz.  Apparatus  for  enriching  gases 
by  liquid  hydrocarbons.     July  31. 

18.440.  S.  Hersey  and  Kirkham,  Hulctt,  and  Chandler, 
Lim.     Apparatus  for  washing  or  scrubbing  gas.     July  31. 

18.441.  Kirkham,  Hulett,  and  Chandler,  Lim.  Apparatus 
for  condensing  and  washing  gas.     July  31. 

18,443.  S.  H.  Terry.  Use  of  liquid  fuel  and  apparatus 
therefor.     July  3 1 . 

18,510.  W.  Kemp.  Apparatus  for  enriching  gas. 
August  7. 

Patents  Void  through  Non-Payment. 

7092.  A.  A.  Lister.  Apparatus  for  extracting  tar  and 
ammonia  from  gas.     August  7. 

7648.  E.  Stauber.  Process  and  appliances  for  producing 
peat  coke  cakes.     August  14. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

14,617.  C.  II.  McEuen. — From  J.  C.  Alexander  and 
R.  C.  Beveridge.  Improvements  in  the  treatment  of 
kerosine  shale  for  the  production  of  hydrocarbons  and 
other  products  therefrom.  Complete  Specification. 
August  1. 
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IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

13,626.  II.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  ( !o.  The  manufacture  or  production  of 
colouring  matters.     July  16. 

13,822.  II.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  of  azo  colouring- 
matters.     July  19. 

13,947.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  azo 
colouring  matters.     July  22. 

13,949.  C.  D.  Abel.— From  A.  Fischesser  and  Co. 
Manufacture  of  phthaleiues  by  the  action  of  mixed  anhy- 
drides.    July  22. 

14,135.  J.  Y.  Johnson. — From  the  Badische  Anilin  and 
-  ia  Fabrik.  The  manufacture  and  production  from 
phtalonic  acid  of  new  dyes  related  to  the  rhodamine  series. 
July  24. 

14,276.  G.  W.  Johnson. — From  F.  von  Heyden,  Xach- 
folger.  A  process  for  the  manufacture  of  aromatic  nitro- 
sulpho-chlorides.     July  20. 

1-4,331.  G.  W.  Johnson. — From  F.  von  Heyden,  Xach- 
folger.  The  manufacture  or  production  of  para-phenetidin- 
succinic  acid  and  of  para-phenetidin-dioxy-succinic  acid. 
Complete  Specification.     July  27. 

14,382.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius  and  Briining.  Manufacture  of  meta- 
nitraDilin-sulpho  acid  and  its  analogues.     July  29. 

14,483.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  new  "  coupled  tetrazo 
compounds "  and  of  complex  polyazo  colouring  matters 
resulting  therefrom.     July  30. 

14,4Ht<.  II.  E.  Xewtou. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  (  o.  The  manufacture  or  production  of 
chemical  compounds  and  dyestuffs  derived  from  phenolic 
bodies.     July  30. 

14,194.  ').  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  azo  colouring 
matters.     July  30. 

14,633.  II.  II.  Lake—From  K.  Oehler.  New  brown 
azo  dyestuffs  and  method  of  producing  the  same.  August  1. 

14,6*6.  If.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
anthraquinone  derivatives.     August  2. 

14,687.  II.  E.  Newton. —  From  The  Farbenfabriken  vor- 
maN  F.  Bayer  and  Co.  The  production  of  dyestuffs. 
August  _'. 

15,242.  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  black 
colouring  matter-  of  the  anthraquinone  series  suitable  for 
directly  dyeing  cotton  in  the  cold  bath.     August  13. 

15/457.  O.     Imray. — From     Tin-    Society    of    Chemical 

Industry    in    Basle.      Manufacture    of   black-blue    to    black 

diazo  colouring  matters  for  wool.    Augu-t  16. 

COMPI.KTK    Sl-Kf  ll-l'  ATIONS    ACCEPTED. 
1891. 

l  i,6oi.  0.  Imray. — From  The  Farbwerke  rarmals  Meister, 
I.  ictus,  and  Bruning.     A  process  for  the  production  of  fasi 
'.lour-  upon  'he  fibre.     August  7. 

18,429.  A.  Feer.  Improvements  relating  to  the  prepara- 
tion of  disco  salts,  and  to  the  u-e  of  the  -ami-  for  dyeing 
and  printing.     .July  .')  I . 

18,516.  A.  M.  Clark.— From  A.  Bdinger  and  A.  Muller. 
The  manufacture  of  lulphocyanides  of  the  qnartcrnary 
ammonium  compounds  of  quinoline  pyridine,  anti-pyrine, 

and  iso-quinoline  and  their  derivatives.      August  7. 

ii     B.  Newton.  —  From    'II,.     Fairlx  nfabriki  n 
ronnals  l    Bayi  r  and  '  o.     The  manufacture  or  production 
Julj   ii 


19.187.  J.  V.  Johnson.  —  From  C.  F.  Moehringer  and 
Soehne.  Manufacture  of  the  alkyl-ethers  of  acylised 
p-amidophenols.    August  14. 

19.188.  J.  V.  Johnson.— From  C.  F.  Boehringcr  and 
Soehne.  An  improved  process  for  the  manufacture  of 
lactyl-p-phenetidine.    August  14. 

19,420.  C.  1).  Abel.  — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.    Manufacture  of  a  colouring  matter  to 

dye  cotton  without  mordant.     August  14. 

19,885.  CD.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  colouring  matters  of 
the  induline  series.     August  14. 

19. 970.  C.  1).  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colour- 
ing matter.     August  14. 

19.971.  C.  D.  Abel.— From  The  Actien  Gesellschaft  I'm 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colour 
ing  matter.     August  14. 

19.972.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colour- 
ing matter.     August  14. 

1895. 
13,291.  J.    Weller    and    W.    Brauns.       Manufacture    of 
colouring  matters.     August  14. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

13,656.  J.  E.  Bedford  and  C.  S.  Bedford.  A  process  for 
printing  inlaid  patterns  upon  linoleum  and  like  fabrics. 
July  17. 

14,052.  W.  Mather.  Improvements  in  the  manufacture 
of  mosaic  floorcloth,  and  in  apparatus  for  that  purpose. 
July  23. 

14,453.  G.  C.  Dymond. — From  La  Soc.  Leblois,  Piceni, 
and  Co.  An  improved  process  for  the  treatment  of  textile 
and  other  materials,  and  apparatus  therefor.     July  3n. 

14,781.  G.  Loppens  and  H.  Deswarte.  Improvements  iu 
and  connected  with  retting  or  steeping  flax  and  hemp. 
August  3. 

15,152.  C.  Ris-Kummer.  An  improvement  in  raw  silk. 
Complete  Specification.     August  12. 

15.171.  O.  Duckworth  and  E.  M.  Tucke.  Improvements 
in  method  of  and  apparatus  for  drying  and  oxidising 
stockings.    Complete  Specification.     August  12. 

15,392.  .1.  A.  Wade.  An  improved  method  of  drying 
cotton.     August  16. 

Complete  Specifications  Accepted. 
1894. 

16,541.  .1.  M.  Webster.  Improvements  ia  machinery  or 
apparatus  for  tin-  manufacture  of  wood-wool.     August  7. 

16,648.  J.  Foulkes,  J.  E.  Park,  and  G.  N.  l'eake. 
Machines  for  scutching  the  leaves  and  steins  of  fibrous 
plants.     July  31. 

16,7X5.  G.  Jacober  and  A.  Rabourdin.  Manufacture  of 
filamentous  products  from  cellulose.      July  17. 

22,785.  J.  M.  Fearnley  and  J.  s.  Fearnley.     Waterproof* 

ing  textile  fabrics,  and  apparatus  therefor.     July  31. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

l  1,889.  J.  Reixach  and  F.  Bamford.  Improvements  in 
dyeing  pile  fabrics.     July  27. 

14,415.  I).  Stewart.  Improvements  in  apparatus  for 
oxidising    Indigo-dyed   fabrics.      Complete     Specification. 

July  SO 

11,514.  \V.  Qrimahaw.  Improvements  in  the  production 
nl  certain  coloured  or  black  printed  designs  upon  textile 
fabrics.    July  81. 
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11,7111.  k.  Cabiati.  A  process  for  saving  dyestufl  in 
dyeing  with  indigo  blue.  Complete  Specification. 
August  2. 

CoMrLKTK    Sl'KCIKICATIONH    AcCKPTKD. 
1894. 

20,308.  W.    B.    Raj    ;m<l    Lhe    Thornliebanlt  Co.,    Lim. 

Printing  and  mercerising  cotton  fabric-.     August  11. 

1895. 
12,7 Hi.    N.  Browne. —From   A.    Roebig.      Method  ami 
apparatus  lor  applying  colour  or  Staining  material    to  paper 
aud  the  like.     August  7. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

13,645.  C.  A.  Faure  and  I).  A.  Gasalonga.  Improve- 
ments in  ami  in  apparatus  for  the  manufacture  of  ammonia 
and  ammonia  salts.     July  1C. 

13.826.  C.  Dreyfus.  Improvements  in  the  manufacture 
or  production  of  nitric  acid  and  apparatus  therefor. 
July  1'.'. 

13.827.  C.  Dreyfus.  Improvements  in  and  apparatus  for 
the  manufacture  or  production  of  hydrochloric  acid. 
July  ID. 

14,050.  O.  Imray.—  From  D.  H.  Chambers.  Improve- 
ment in  method  of  refining  kaolin  and  other  earths.  <  0111- 
plete  Specification.     July  23. 

14,113.  A.  It.  Davis.  Improvements  in  the  electrolysis 
of  alkaline  chlorides.     July  24. 

14,122.  L.  Blackwell.  Improved  means  for  treating 
sodium  chloride  for  the  production  of  bleach  aud  other 
products      July  24. 

14,221.  R.  Wilson.  Improvements  in  apparatus 
employed  for  concentrating  sulphuric  and  other  acids. 
July  26. 

14,504.  J.  Plummer.  Process  to  obtain  ammonia, 
chlorine,  and  hydrochloric  acid  from  ammonia  chloride. 
July  31. 

14,618.  H.  B.  Lewis.  The  manufacture  of  ammonium 
carbonate  and  acid  ammonium  carbonate  from  certain  waste 
or  by-products,  and  apparatus  for  use  in  such  manufacture. 
August  1. 

14,855.  A.  K.  Huntington.  Manufacture  of  cyanogen. 
August  6. 

14,912.  A.  J.  Holt  and  G.  Millard.  Improvements  in 
the  manufacture  of  bisulphide  of  carbon  and  apparatus 
therefor.     August  7. 

15,004.  M.  N.  d'Andria.  Improvements  in  and  con- 
nected with  the  manufacture  and  purification  of  acetates 
and  acetic  acid.     August  9. 

15,040.  W.  Schulte  and  F.  A.  Sapp.  Improvements  in 
the  production  of  cyanide  of  potassium,  and  in  furnaces  for 
producing  cyanide  of  ammonium.  Complete  Specification. 
August  9. 

15,066.  A.  Frank  and  N.  Caro.  Improvements  relating 
to  the  production  of  cyanogen  compounds  and  to  the  pre- 
paration of  materials  for  use  therein.     August  10. 

15,116.  J.  Pfleger.  A  process  for  the  manufacture  of 
cyanides.     August  10. 

15,326.  A.  Wolf  and  W.  S.  Blythe.  Improvements  in 
the  treatment  of  galvanisers'  flux  skimmings.     August  15. 

15,360.  T.  L.  Willson.  Improvements  in  the  production 
of  calcium  carbide.  Filed  August  15.  Date  applied  for 
January  16, 1895,  being  date  of  application  in  United  States. 

15,429.  R.  W.  Barker. — From  M.  Sommer.  Improve- 
ments in  salt.     Complete  Specification.     August  If). 

Complete  Specifications  Accepted. 

1894. 

18,519.  J.  Pfleger.  Improvements  relating  to  the  manu- 
facture of  cyanides  and  to  apparatus  therefor.     August  7. 


IK,7L'7  (1.  h'rell.  Apparatus  for  concentrating  and 
distilling  sulphuric  acid  and  other  Liquids  of  high  boiling 
point.     August  7. 

18,940.  \V.  Whitehead  and  C.  Gelstharp.  Separation 
of  arsenic,  antimony,  bismuth,  and  other  metals  from  spirit 
of  -alt  (hydrochloric  acid),  oil  of  vitriol,  or  sulphuric  acid 
and    other    acid      -olution-.    and      to    apparatus    therefor. 

August  14. 

18,998.  J.J.  Crosfield  and  K.  F.  Markel.     Process  of 

evaporating  silicate  of  Boda  -olution-.     August  7. 

19,189.  T.  T.  Best  and  J.  Brock.  .Manufacture  of 
chlorate  of  soda.     August  1 1. 

21,529.  F.  Andrcoli.  Production  of  vinegar  by  means  of 
ozone.     August  14. 

1895. 

11,786.  H.  von  Schenk.  Manufacture  and  production  of 
polvsulphides  of  potassium  and  sodium.     August  7. 

12,953.  The  Chloride  Fleetrical  Storage  Syndicate,  I, mi., 
and  J.  G.  A.  Rhodin.  Manufacture  of  chloride  of  lead. 
August  14. 

13,171.  J.  D.  Darling.  Manufacture  of  sulphuric  acid 
and  by-products,  and  apparatus  therefor.     August  14. 

Patent  Void  through  Non-Payment. 

7437.  £.  Fleischer.  Manufacture  of  alkali  aluminates. 
August  14. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

14,454.  H.  Sturm.  Improvements  in  or  connected  with 
apparatus  for  moulding  and  drawing  ceramic  articles. 
July  30. 

14,612.  W.  Craft  and  F.  S.  Mash.  An  improvement  in 
the  manufacture  of  stained  glass,  or  an  improved  method  of 
glass  decoration.     August  1. 

14,803.  H.  Cartlidge.  Improved  construction  of  potters' 
kilns.     August  6. 

14,816.  C.  Collinson.  Improved  devices  for  supporting 
tiles  or  other  articles  whilst  being  fired.     August  0. 

15,139.  J.  E.  Brindley.  Improvement  in  the  manufacture 
of  ceramic  tiles.     August  12. 

Complete  Specifications  Accepted. 
1894. 
18,397.     The    Worcester     Royal    Porcelain    Co.,   Lim., 
W.    M.    Binns,   and    G.    H.    Hancock.     Manufacture   of 
decorated  fictile  ware. 


August  7. 


1895. 

13,151.  F.  G.  Schluder  and  W.  G.  Verstandig.  Process 
and  means  for  producing  clear  plate-glass  in  cuvette 
furnaces.     August  14. 

Patents  Void  through  Non-Payment. 

7040.  W.  A.  Kerr.     See  Class  IX. 

7047.  J.  Morton.  Kilns  for  burning  retorts,  pipes, 
quarries,  and  other  refractory  substances.    August  14. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Amplications. 

13,761.  E.  F.  Badgley,  A.  R.  Green,  and  A.  Crockett. 
Improvements  in  or  appertaining  to  apparatus  for,  and  the 
art  of  treating,  working,  and  handling  bituminous  or 
similar  compounds  and  articles  made  therefrom.  Com- 
plete Specification.     July  18. 

14,1S7.  A.  Hirsch.  Manufacture  of  vitreous  artificial 
stone.     July  25. 

11,365.  F.  lleuber.  An  improved  artificial  stone. 
Complete  Specification.     July  29. 

14,479.  L.  Clement.  The  non-slipping  Kentish  ragstone 
and  bitumen  road  paving  and  flooring.     July  30. 
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14,790.  P.  Stuart.  Improved  blocks  for  paving,  flooring, 
landings,  platforms,  and  the  like.     August  3. 

14,976.  A.  van  Berkel  and  II.  Tipping.  Improvements 
relating  to  the  manufacture  of  artificial  wood  and  stone  for 
building  and  other  purposes.     August  8. 

15,058.  ( '.  P.  A.  E.  H.  von  Forell.  Improvements  in 
the  manufacture  of  Portland  cement.     August  9. 

15,264.  H.  II.  Ilodkin.  Improvements  in  the  manu- 
facture of  concrete  paving  slabs,  and  in  the  machinery 
therefor.     August  14. 

15,283.  J.  II.  Lester  and  T.  E.  Thomlinson.  Improve- 
ments in  treating  certain  waste  materials  to  produce 
valuable  products,  such  as  plaster  or  stiffening,  weighting, 
and  whitening  materials  therefrom.     August  14. 

15,488.  R.  F.  Strong.     See  Class  II. 

15,517.  C.  W.  Jefferson.  Improvements  in  means  for 
paving  streets,  roads,  pathways,  &c,  and  in  the  manu- 
facture of  the  same.     Complete  Specification.     August  17. 

Complete  Specifications  Accepted. 

1894. 
15,834.  II.  Wood.     Manufacture  of  bricks.     July  24. 
17,868.    C.    Musker   and    A.    Musker.      Machinery    for 
making    paving    or   building    slabs   or    blocks    and    other 
pressed  articles.     August  7. 

17,947.  J.  Ryder  and  Sons,  Lim.,  and  J.  Ryder.  Manu- 
facture of  red  bricks,  terra  cotta,  tiles,  and  similar  goods. 
July  24. 

1895. 

11,930.  II.  Sadin.  Employment  of  schist  in  the  manu- 
facture of  bricks  for  building  purposes.     July  31. 

13,154.  M.  I>.  Church.  Manufacture  of  an  improved 
compound  for  coating  and  decorating  walls  and  other 
surfaces,  and  for  the  production  of  casts  or  mouldings  and 
for  analogous  purposes.     July  24. 

Patent  Void  through  Non-Payment. 

7040.  \V.  A.  Kerr.  An  improved  composition  or  com- 
pound designed  to  serve  as  a  substitute  for  wood,  and  also 
applicable  for  the  manufacture  of  bricks  and  crucibles, 
retorts,  and  other  articles  of  earthenware.     August  7. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

13,701.  C.  P.  Hohenberg.  An  improved  coating  for 
the  interior  of  metal  vessels.     July  17. 

13.770.  W.  Kamsay.  Improvements  in  the  separation  of 
arsenic  (and  Other  volatile  metals)  from  natural  ores. 
July  18. 

13.771.  YV.  I'.  South  and  S.  O.  ( ,'owper-Coles.  Improve- 
ments in  and  apparatus  for  the  reeo\ery  of  gold  from 
solutions  containing  it.     .July  18. 

13,858.  A.  .1.  Boult.— From  T.  Prioux,  C.  Prioux,  and 
C.  HngOt  Improvements  in  or  relating  to  soldering  metals. 
July  20. 

14,032.  A.  II.  Bogle.  improvements  in  casting  or 
moulding  metals.    July  23. 

I  1,162,  IS.  '>.  Appleby. —  From  L.  I'.  Cowan-.  Improvc- 
rm-iit.-  In  tin-  treatment  Of    Ores  and  the   like  by  the    cyanide 

proeess,  nod  in  appliances  therefor.    July  25. 

14,160.  A.  <  .  J.  Charlier.     Improvements  in  thepn 
for  tin-  volatilisation  of  galena   into  white  compounds  of 

lead)  and  of  zinc  into  white  compounds  of  ZUIC,  tin-  making 

of  litharge,  and  the  smelting  of  metals  from  their  01 

slags.    July  25. 

14,229.  M.  K.  Arm-trong  and  It.  .1.  WalhWones. 
Brazing  01  welding  of  high-carbon  <>r  otherwise  refractor) 
st<;<  I  or  other  metals.    .July  26. 

I  1,266.  J   I''    Torres       Improvements  in  and  connected 
with   tin:   depbotpboruation   and   desulphnration   of  iron, 
steel,  and  other  metals  and  alloys,  and  the  manufacture  of 
•  ri'l  neutral  material    P01  tin    purpo  <■.    July  26. 


11,286.  ('.  W.  Kitto  and  W.  Kitto.  Improvements  in 
apparatus  and  in  the  continuous  treatment  of  ores  for 
effecting  the  more  economical  and  perfect  extraction   of 

gold.     July  26. 

14,888.  J.C.  Hutterfield.  Improvements  in  the  treatment 
of  auriferous,  antimonial.and  similar  complex  ores.    July  29. 

11,102.  A.  von  Siemens.  An  improved  method  or 
process  for  the  extraction  of  precious  metals  from  their 
ores.     Complete  Specification.     July  29. 

14,437.  J.  Pain.     See  Class  XXII. 

11,553.  C.A.Allison. — From  T.  Pilkington.  Improve- 
ments in  apparatus  for  extracting  gold,  commonly  called 
amalgamating.     July  31. 

14,607.  A.  Gauchet.  Improvements  in  and  relating  to 
converters  for  decarburising  metals,  and  for  the  manufacture 
of  steel.     August  1. 

14,783.  E.  A.  Ashcroft.  An  improved  process  for  the 
treatment  of  metalliferous  ores  and  products.     August  3. 

15.088.  J.  Ruffle.  An  improved  method  for  coating  iron 
in  a  solid  state,  or  steel  in  a  solid  state,  with  lead. 
August  10. 

15.089.  J.  Ruffle.  An  improving  method  for  coating 
iron  in  a  solid  state,  or  steel  in  a  solid  state,  with  alloys  of 
lead  and  zinc,  with  alloys  of  lead  and  tin,  or  with  alloys  of 
lead  and  antimony.     August  10. 

15.090.  J.  Ruffle.  A  process  for  protecting  the  surface 
of  molten  lead  from  the  action  of  air  when  coating  iron  in 
a  solid  state,  or  steel  in  a  solid  state,  with  lead.     August  10. 

15.091.  J.  Ruffle.  A  process  for  protecting  the  surface 
of  molten  alloys  of  lead  and  zinc,  the  surface  of  molten 
alloys  of  lead  and  tin,  the  surface  of  molten  alloys  of  lead 
and  antimony,  from  the  action  of  air  when  coating,  with 
any  of  the  said  alloys,  iron  in  a  solid  state  or  steel  in  a 
solid  state.     August  10. 

15,144.  A.  Shedlock.  Improvements  in  apparatus  for 
separating  and  concentrating  ores  and  other  materials  in 
the  pulverised  or  granular  state.     August  12. 

15,280.  J.  J.  E.  Mayall  and  F.  O'Connor  Prince.  A 
new  or  improved  process  for  extracting  aluminium  from  its 
primary  source,  and  recovery  of  by-products.     August  14. 

15,356.  J.  W.  Butler.  Improvements  in  apparatus  for 
extracting  gold  by  means  of  mercury.     August  15. 

15,386.  II.  Louis  and  W.  C.  Roberts-Austen.  Desul- 
phurisation  and  purification  of  cast  iron,  steel,  and  ingot 
iron.     August  16. 

15,426.  S.  Taylor.  A  new  or  improved  manufacture  of 
compound  metallic  plates,  sheets,  and  strips  for  various 
purposes.     August  16. 

15,518.  C.  F.  Claus,  jun.  Improvements  in  the  treat- 
ment of  complex  ores  for  the  separation  of  gold,  silver,  and 
lead  therefrom.     August  17. 

Complete  Specifications  Accepted. 
1894. 

13,868.  II.  C.  Barker  and  R.  Pearson.  Improvements  in 
the  method  of  extracting  gold  from  gold  ores,  quartz,  and 
auriferous  alluvials,  and  collecting  and  retaining  float  gold. 
July  21. 

14,155.  J.J.  Hood.    Extracting  metals.    July  31. 
17,971.   A.   J.    Boult.— From    A.    L.    Grant    and   C.   G. 
Richardson.     Refining  nickel  and  copper  mattes.     July  24. 
21,245.     B.  Fegan.     Smelting  ores,     August  14. 

1895. 

57H9.  \v.  II.  Legate.     Coating  and  plating  aluminium  or 
alloys  thereof  with  other  metals.     Augu-t  7. 

11,818,  S.  T.  Wellman  and  C.  II.  Wellman.      Sec  Class  I. 

12.290.  1.  J.  Crooke.     Extraction  of  gold  and  silver  from 
t  heir  ores. 

12.291.  J.  J.  Crooke.     Extraction  of  silver  from  its  ores. 

July  31. 
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I'm  i  \  i     Void  S'HBOUGH    NON-PAI  mi 

7585.  II.  I..  Herrenschmidt.  Prooe —  For  the  treatment 
of  silicated  nickel  ores  and  pyriticoret  of  nickel  and  copper, 
or  nickel,  coppor,  and  cobalt.     Angus)  l  I. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 
13,730.  W.  Rowbotham  and  IT.  Levetus.     [mprovements 

in  and  relating  to  primary  batteries.     July  18. 

18,900.  R.  W.  Gordon,  [mprovements  in  galvanic 
batteries.  Complete  Specification.  Filed  .Inly  20.  Date 
applied  for  January  81,  1895,  being  date  of  application  in 
United  States. 

14,095.     I?.     Doyle.      Improvements    in    electric    battery 

cells  and  in  the  method  of  applying  same.     July  24. 

14,142.  M.  W.  W.  Mackie.  Improvements  in  apparatus 
for  the  recoverv  of  gold  by  electrolysis  from  the  sea. 
July  25. 

14,158.  W.  Rowbotham.  Improvements  in  and  relating 
to  primary  batteries.    July  25. 

14,842.  J.  Koll)  and  A.  I).  A.  Lambert.  An  improved 
electrolysing  apparatus.     July  27. 

14,393.  1).  G.  Fitz-Gerald.  Improvements  in  voltaic 
batteries.      July  29. 

14,801.  ('.  Luckow.  Improvements  in  the  electrolytic 
production  of  oxides  and  salts  which  are  insoluble,  or 
practically  insoluble,  in  the  electrolyte.  Complete  Specifica- 
tion.     August  6. 

14,840.  F.  W.  Durham,  jun.  Spray  electrolysis. 
August  G. 

14.902.  G.  Fabbro.  Improvements  in  plates  for  secondary 
batteries.     August  7. 

15,024.  E.  Andreoli  and  G.  Andreoli.  Electrolytic 
production  of  amalgams,  and  their  utilisation.  Complete 
Specification.     August  9. 

15,119.  L.  A.  G.  E.  R.  Comboul.  Improvements  in 
electrolysing  apparatus.     August  10. 

15,126.  W.  H.  Willatt.  An  improvement  in  secondary 
batteries.     August  12. 

15,292.  H.  Tipping  and  J.  B.  Hamond.  Improvements 
in  galvanic  batteries.     August  14. 

1  o,369.  J.  B.  Torres.  Improvements  in  secondary  or 
storage  batteries.     August  15. 

15,371.  W.  Rowbotham.  Improvements  in  and  con- 
nected with  primary  batteries.     August  15. 

15,432.  D.  Mathieu.  Improvements  in  or  relating  to 
batteries.     August  16. 

Complete  Specifications  Accepted. 
1894. 

14,536.  C.  F.  Parkinson  and  W.  Gat  wood.  Apparatus 
for  heating  and  welding  by  electricity.     Jul}'  31. 

1 1,858.  J.  Y.  Johnson. — From  E.  Javaux,  C.  F.  Gallois, 
and  F.  Dupont.  Purification  of  saccharine  juices  by  electro- 
lysis.    August  7. 

16,162.  M.  Engel.  Improvements  in  accumulators  or 
secondary  batteries.     August  14. 

18,809.  F.  KiDg.  Improvements  in  or  connected  with 
secondary  or  electric  storage  batteries.     August  14. 

21,330.  G.  Hiibner.     Galvanic  batteries.     June  19. 

21,838.  W.  Rein.  New  or  improved  process  for  electro- 
lysing chemical  combinations  and  winning  the  products  of 
decomposition  formed  by  the  electrolysis.     July  31. 

1895. 
74.">8.    C.  Kellner.  Electrolysis  of  metallic  salts.    August  7. 
10,445.  II.  C.  F.  Stormer.     Apparatus   for   electrolysis  of 
alkali  salts  with  quicksilver  as  cathode.     August  7. 

11,752.  E.  Andreoli.  Electro-deposition  of  gold  and 
silver.    July  24. 


12,312.  A.  G.  Saunders.     Stamp  batteries.    August  7. 

12,420.  ('.  H.  \Yeise.  Manufacture  of  plates  for  secon* 
dary  electrical  batteries.    Jul\  31. 

12,954.  The  Chloride  Electrical  Storage  Syndicate, 
Limited,  and  G.  A.  Grindle.  Secondary  voltaic  batteries. 
August  14. 

1'\tkm   Void  through  Non-Payment. 
71(58.  G.  Wester.     Voltaic  cells.     August  7. 

XIL— FATS,  OILS,   and  SOAP  MANUFACTURE. 
Applications. 

13,623.  A.  G.  C.  Dymond. — From  Kober's  Eisenwerke. 

Improvements  in  or  appertaining  to  oil  presses.     July  16. 

14,271.  J.  S.  P.  Stutley.  [mprovements  in  or  relating  to 
lubricants.     July  2(>. 

1  1,315.  T.  Hi  11- Jones.  An  improved  dry  soap  or  wash- 
ing powder.     July  27. 

14,609.  R.  Donovan.  An  improved  mode  of  treating 
oils  in  order  to  increase  their  luminosity  and  reduce  smoke 
and  smell.     August  1. 

14,680.  \Y.  J.  A.  Melbuish.  Improvements  in  melting 
or  rendering  fat  for  the  manufacture  of  soap,  candles,  and 
other  products,  and  in  the  apparatus  therefor.     August  2. 

14,97*.  E.  X.  Turney.  Improvements  in  degreasing  anil 
cleansing  wool,  cotton  waste,  and  like  materials,  and  in 
apparatus  therefor.     August  8. 

Complete  Specifications  Accepted. 

1894. 

17,860.  J.  R.  Hill.  Manufacture  of  soap  and  glycerin. 
July  24. 

1895. 

8798.  R.  Gartenmeister,    O.    Stomniel,   and  F.    Vorberg. 

Composition  of  matter  for  cleansing  and  removal  of  greasy 
matter,  oil  or  paint  spots  from  dresses  and  textile  fabrics. 
July  24. 

9503.  E.  Maertens.  Refining  and  separating  wool-fat 
into  sundry  constituent  parts.     July  31. 

XIIL— PAINTS,  PIGMENTS,    VARNISHES. 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

13,648.  W.  AY.  Cabena.  The  manufacture  of  an  improved 
waterproof  elastic  cement.     July  16. 

13,711.  A.  Gutensohn.  Improvements  in  the  manufac- 
ture of  oxide  of  lead,  and  means  used  therefor.     July  17. 

13,924.  B.Stone.  Improvements  in  the  manufacture  of 
fireproof,  waterproof,  and  non-corrosive  paint.     July  22. 

13,973.  S.  B.  Schryver.  Improvements  in  the  manufac- 
ture of  paints  and  pigments.     July  23. 

14,022.  S.  W.  AYilkinson  and  The  Grove  Co.,  Lim.  An 
improved  preservative  composition  for  coating  iron  and 
other  metals.      July  23. 

14,210.  E.  S.  Dunk.— From  S.  R.  Gaikwad.  Improve- 
ments in  the  preparation  of  blue-black  ink  for  writing  and 
copying  in  dry  sheets.     July  25. 

14,334.  E.  G.  Kleinsteuber.  Process  of  manufacturing  a 
substance  or  product  as  a  substitute  for  vulcanite  or  for 
other  purposes  to  which  it  may  be  applicable.  Complete 
Specification.     July  27. 

14,461.  L.  Knoche.  Improvements  in  the  manufacture 
of  lac,  varnish,  and  the  like.  Complete  Specification. 
July  30. 

14,478.  E.  AY.  Golby  — From  G.  Tognola  and  R.  Gim- 
ther.  Process  for  the  production  of  black  printing,  litho- 
graphic, and  stamping  inks.     July  30. 

14,839.  A.  Pulbrook.     New  or  improved  compound   ap 
plicable  for  rendering  articles  waterproof  or  airtight,  or  as 
a    cement    or   varnish,    or    for    other    similar    purposes. 
August  6. 
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1j,0().">.  W.  Ellis.  The  combination  of  india-rubber  with 
other  chemical  substances,  which  impart  to  the  product  a 
quality  useful  in  certain  manufactures.      August  '.). 

15,367.  J.  Armstrong.  An  improved  compound  for 
cleaning,  polishing,  and  re-varnishing  painted,  varnished,  and 
other  surfaces,  which  compound  is  also  adaptable  for  use  as 
a  varnish  and  stain.     August  15. 

Complete  Specifications  Accepted. 

1894. 

1  1,758.  G.  C.  Dymond. — From  L.  Auerhach  and  Co. 
.Manufacture  of  water  colour  paints.     July  31. 

15,914.  A.  V.  Newton. — From  A.  Nobel.  An  improved 
manufacture  of  artificial  india-rubber,  gutta-percha,  and 
ieatiier  suitable  for  conversion  into  varnish.     July  31. 

17,747.  F.  "W.  Oliver.    Improvements  in  paint.  August  7. 

1895. 

8095.  J.  Tennant,  J.  Tennant,  and  W.  B.  Tennant. 
Manufacture  of  gold  paint  for  interior  gilding  and  other 
purposes.     July  24. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

13,098.  S.  Frohwein.  Improvements  relating  to  the 
production  of  albumen  and  raw  materials  for  certain  pur- 
poses, and  in  apparatus  or  appliances  in  connection 
therewith.     Complete  Specification.     July  17. 

14,936.  E.  Schmabl  and  F.  Feller.  An  improved  glue  or 
size  and  process  of  manufacturing  same.  Complete 
Specification.     August  7. 

Complete  Specifications  Accepted. 

1894. 
19,427.   B.  Ergang.   Apparatus   for  dyeing  skins.   July  31. 

Patehts  Void  through  Non-Payment. 
2.    V..  Drew.      Substitute  for  leather.      August  7. 

7106.  A.  Huillard.  Process  of  decolorising  and  clarifying 
tanning  liquors  or  tannic  extracts.     August  7. 

XV.— AGRICULTURE  and   MANURES,  Etc. 

Application. 

14,143.  G.  A.  Macintire.  The  Corona  odourless  liquid 
manure.     Complete  Specification.     July  25. 

Complete  Specification  Accepted. 
1895. 
12,566.    II.    P.    Peace.     An    improved    hematite    slag 

manure.      AngUSt  7. 

XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applicatio 

18,851.  W.  I!.  Mutton.  Improvements  in  alkaline 
taccharate*.    JFulj  20 

13,977.    I  ■  Barrop.     An  improved  combination  starch. 

July  23. 

14,227.  W.  Hpakler.  Improvements  relating  to  the 
manufacture  of  sugar  for  the  purpose  of  facilitating  the 
packing  of  thi  .Inly  2';. 

I  1,585.  B.  J.  McCubbin  and  I ..  .1  I .  Digby.  A  new  or 
improved  method  of  clarifying  or  refining  sugar  and  syrup. 
Angus!  i 

1 1, '.)i:>.  (i.  K  An  improved  process  for  the  manu- 

facture ot  sugar.    Complete  Specification.     Angn 

Com  PBOmOAXIOM   Ac*  kitki). 

1894. 
12,'ijJ.  O.  Beusterein,   Manufacture  of  starch.  August  7. 


1  1,606.  R.  II.  Ilunstock.  Method  and  apparatus  for 
making  syrups.      August  7. 

14,858.  J.  Y.  Johnson. — From  E.  Javaux,  (  I.  I",  (iallois, 
and  F.  Dupont.     See  Class  XI.     August  7. 

XVII.— BREWING.  WINES,  SPOUTS,  Etc. 
Applications. 

14,173.  F.  W.  Manegold.    An  improved  liqueur.    July  25. 

1  1,482.  V.  Lapp.  Method  and  apparatus  for  treating 
mash  in  brewing  for  obtaining  the  wort  therefrom. 
July  30. 

14,495.  F.  Stoddart.  A  new  or  improved  method  of 
extracting  the  sediment  from  beers,  wines,  and  other 
liquids.     August  8. 

Complete  Specifications  Accepted. 

1894. 

15,403.  A.  Bassett.  Method  and  apparatus  for  measuring 
or  checking  the  production  of  alcoholic  liquids  or  the  flow 
of  liquids.     July  24. 

1895. 

7813.  A.  J.  Boult.  From  G.  R.  Besser.  Processes  and 
apparatus  for  ageing  fluids  containing  alcohol.     July  24. 

10,762.  E.  Simonsen.  Process  for  the  treatment  of 
materials  containing  cellulose  for  the  production  of  spirit. 
August  7. 

11.154.  T.  D.  Lichteustein.  The  manufacture  and 
production  of  caramelised  materials  especially  intended  for 
use  in  the  manufacture  or  treatment  of  beers,  spirits, 
vinegar,  aerated  water,  and  other  liquids  or  beverages. 
July  24. 

11.155.  T.  D.  Lichtenstein.  Manufacture  or  treatment 
of  beers,  spirits,  vinegar,  aerated  waters,  and  other  liquids 

1   or  beverages.     July  24. 

12,823.  C.  L.  A.  F.  Buttner  and  C  F.  Meyer.  Method 
and  apparatus  for  drying  malt.     August  7. 

Patent  Void  through  Nox-Pavmknt. 

7  110.  S.  Mason,  jitn.  Method  and  apparatus  for  puri- 
fying and  refining  alcoholic  liquors  and  other  fluids. 
August  7. 

XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. —  Chemistry  of  Foods. 

14,250.  ().  Imray. — From  C.  Rach.  Improvements  in 
the  manufacture  of  cocoa  compounds.     July  2(i. 

14,501.  S.  G.  (ioodchild.  Improved  means  for  sterilising 
milk  and  other  liquids.     July  31. 

14,581.  S.  Griffin.  Improvements  in  means  for  pre- 
serving food.      August  1. 

15,105.  II.  L.  de  Caux.  Improvements  in  preserving 
milk.     August  12. 

[5,255.  8.  Griffin.  Improvements  in  means  for  preserv- 
ing food.     August  1  I. 

i06.  A.  J. Boult.— From  A.  Delcroiz.  Improvements 
iii  or  relating  to  coffee  or  coffee  substitutes.  Complete 
Specification.     August  17. 

B. — Sanitary  Chemistry. 
13,857.    \\\  Birch.     Improved  apparatus  for  separating 

solid  01   semi  solid    substances  from    sludge'  or  other  fluid  or 

semi-fluid  matters.     July  20. 

i  i,727.  W.  Y.  Bardie.  Bardie's  high  pressure  blast 
furnace  for  destroying  towns'  refuse  and  the  gases  ami 
fumes  emitted  therefrom,  also  for  preparing  and  utilising 
the  residuals  and    bye-products  for  commercia    purposes. 

A  iciist  8. 
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C. —  Disinfectants. 

l  1,305.  \.  Pickles,  [mproved  antiseptic  ;iii<1  disinfecting 
compounds,  applicable  also  for  washing  Bheep  and  other 
animals  and  for  other  purposes.    <  Complete  Specification. 

July  27. 

Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 
1894. 
14,17;*.  <r.  Weddell,     New  and  improved  baking  powder. 

July  81. 

16,548.  R.  Haddan.— From  Flathrciner's  Mal/kaftVc- 
fabriken  mil  beschrankter.  An  improved  process  for 
producing  substitutes  for  coffee.    July  31. 

17,548.  J.  Cray.     Treating  and  aerating  milk.    July  24. 

l(.),0til.   E.Leslie.     Milk  sterilizers.     August  7. 

19,987.  J.  Escuyer.     Improved   alimentary  product  and 
process  of  manufacturing  the  same.     July  17. 

1895. 
12,743.  J.  V.  Johnson. — From   F.   von  Heyden,   Nach- 
folger.      Preserving    and    sweetening    food    and    liquors. 
August  7. 

Patents  Void  thboitgh  Nox-Paymknt. 
7335.  W.  P.Thompson. — From F. Lanhoff.    Preparation 
and  treatment  of  rice  and  other  cereals.     August  14. 
74S5.  II.  Warry.     Food  preservation.     August  14. 

B. — Sanitary  Chemistry. 

1894. 

14,7GO.  II.  L.  Sulman.     Treatment  of  sewage.    August  7. 

1895. 

13.10G.  J.  V.  Johnson. — From  F.  von  Heyden.  Dis- 
infecting and  preserving.     August  14. 

C. — Disinfectants. 

1894. 

14,067.  F.  J.  B.  P.  Jodelay  and  M.  J.  E.  Laurans. 
Apparatus  for  mixing  liquids  designed  for  disinfecting  and 
other  purposes.     July  31. 

1895. 

11,908.  G.  Dawson.  Manufacture  of  disinfecting  pre- 
parations.    July  24. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

14,632.  F.  Nouenmacher.  An  improved  process  for 
the  manufacture  of  extensible  paper  and  apparatus  therefor. 
Complete  Specification.     August  1. 

15,321.  J.  A.  London,  B.  Cawthorn,  and  D.  N.  Bertram. 
Improvements  in  machines  for  fibreising  paper  materials, 
bedding  materials,  and  the  like.     August  15. 

15,351.  G.  F.  Smith  and  H.  J.  Cook.  Improvements 
in  the  manufacture  of  paper,  cardboard,  or  the  like,  for 
use  in  wrapping  up  provisions  or  for  analogous  purposes. 
August  15. 

XX.— FINE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

13,949.  C.  D.  Abel. — From  A.  Fischesser  and  Co. 
Manufacture  of  pkthaleines  by  the  action  of  mixed  anhy- 
drides.    July  22. 

14,606.  E.  S.  Hermes.  An  improvement  in  the  method 
of  making  pharmaceutical  tiuctures,  extracts,  and  liquors. 
August  1. 

14,631.  A.M.Parker.  Improvements  in  the  manufacture 
of  germ  extract.     August  1. 

14,798.  W.  L.  Wise.— From  The  Chemische  Fabriken 
vormals  Hofmann  and  Schoetensack.  Manufacture  or 
production  of  bromine-phenacetin.     August  3. 


14,886.   W.    I.     Wise.— From    The   Chemische    Fabriken 
vormals    Hofmann  and  Schoetensack.     Improvement*    in 
the  manufacture  or  production  of  nitrite  of  mandelic  acid 
and  mandelic  acid.      August  G. 

Complete  Specifications  Accepted. 
1895. 
11,635.  B.  Haddan.— From  A.  II.  Gouts  and  K.  I.  Marc. 
Process  for  extracting  volatile  matters,  especially  those  of 
vegetable  tar.     July  24. 

1 1,830.  A.  J.  Boult.— From  J.  F.  Theurer.  Manufacture 
of  a  colouring  and  flavouring  extract  for  liquids.     July  24. 

XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

18,562.  II.  de  Grousilliers.  A  process  and  apparatus  for 
recovering  volatile  solvents  from  collodion  coatings  of  paper. 
Complete  Specification.     July  15. 

15,093.  A.  Hill.  Improved  intensifier  reducer  and  toner 
for  photographic  purposes.     August  10. 

Complete  Specifications  Accepted. 

1894. 

17,362.  C.  D.  Durnfonl.  Effecting  photographic 
exposures.     August  14. 

Patents  Void  through  Non-Payment. 
7312.  W.  W.  J.  Kicol.     Photographic  printing  purposes. 
August  14. 

7635.  E.  Hackh.  Magnesium  lights  for  photographic 
and  signalling  purposes.     August  14. 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

13,813.  W.  Fairweather.— From  J.  T.  Carrick  and  H.  N. 
de  Wilde.  Improvements  in  the  production  of  explosive 
nitro  compounds.     July  19. 

14,182.  F.  Allen  and  F.Waldock.  A  storm  or  smoulder- 
ing match  for  the  use  of  smokers  and  others.     July  25. 

14,437.  J.  Pain.  Means  for  preventing  oxidation  of 
metals,  also  for  protecting  pyrotechnic  chemical  compound 
substances  from  the  injurious  effects  of  air  or  moisture. 
July  30. 

14,452.  F.  W.  Bawden.  Improvements  in  explosive 
compounds.     July  30. 

14,775.  M.  Wagner.  Manufacture  of  a  safety  explosive. 
Complete  Specification.     August  3. 

14,921.  P.  Fowler.  Improvements  in  lucifer  matches. 
August  7. 

15,112.  A.  W.  F.  de  Courcy  Bower.  Improvements  in 
lucifer  matches.     August  10. 

15,301.  H.  V.  Keeson.  Improvements  iu  electric  ex- 
ploders.   August  14. 

Complete  Specifications  Accepted. 

1894. 

17,994.  H.  S.  Maxim.     Smokeless  emplosives.     July  31. 

1895. 
9432.  M.  Bals,  C.  Noel,  and  G.  Gerrersdorfer.    Manufac- 
ture of  matches,  and  apparatus  therefor.     August  17. 

12,768.  H.  H.  Lake.— From  The  International  Powder 
Co.     Smokeless  powder.     August  7. 

13,161.  J.  Lux.  Explosive  cartridges  more  especially 
intended  for  use  in  mines.     August  14. 

Patent  Void  through  Non-Payment. 
7193.  J.   Y.   Johnson. — From   J.   A.    C.  de   Latouche. 
Military  and  sporting  ammunition.     August  7. 
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NOTICES. 

Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  will  be  required  to  pay  an  entrance  fee  of 
one  guinea.  In  accordance  with  the  6ame  rule  the  Life 
Composition  Fee  will  be  20/.,  instead  of  15/.  as  heretofore, 
after  the  1st  January  1895. 


COLLECTIVE    IKDKX. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  18'JC.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  bo  a  volume  of 
|   aboal  500  pages,  uniform  in  size  with  the  Journal. 
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III.,  U.S.A. 
Brown,  R.  B.,  1  <>  Leicester;  18,  Warwick  Place,  Leeds. 
Davis,   George    E.,    l/o    Higher    Broughton ;  Sandilands, 
Knutst'ord,  (  heshire. 

Dewey,   F.   P.,  I'o   F.    Street;   702,   Ninth  Street,  N.W., 
Washington,  D.C.,  U.S.A. 

Dnfton,  A.,  l/o  Bradford;  81,   Watson   Road,  Broomhill, 
Sheffield. 

Gardner,  Walter  M.,  l/o  Leeds;  Technical  College,  Brad- 
ford, Yorks. 

Garrett,  F.  C,  l/o  Woolwich  ;   Durham  College  of  Science,. 
Newcastle-on-Tvuc. 

Gibbs,    R.    D.,    l/o   Manor    Road;  320,  Clapham  Road, 
London,  S.W. 

Gowland,  Win.,  l/o  35a  ;  13,  Russell  Road,  Kensington,. 
W. 

Gray,  Parker,  l/o  London;   Towerfield,  Clarendon  Road, 
Watford,  Herts. 

Hainlen,  G.  J.,  l/o  Chester;  c/o   Hercules  Powder  Co.,. 
Ashbarc,  Mo.,  U.S.A. 

Hatfield,  J.  A. ;  Journals  to   89,   Bridge   Street,  Wednes- 
bury,  Staffordshire. 

Heron,    Jno.;    all    communications    to    110,    Eeuchurch 
Street,  E.C. 

Innes,  Murray,  l/o  Morenci ;  c/o  Old    Dominion  Copper 
Co.,  Globe,  Arizona,  U.S.A. 

Johnson,    Chas.  H.,  jun.,    1  o    Corn    Exchange   Works; 
Laboratory,  Rubberine  Works,  Oatlands  Mills,  Leeds. 

Danger,  Dr.  C,  1  o  Leamington  ;  c/o  Messrs.  Wiggin  and 
Co.,  Victoria  Street,  Smethwick,  Birmingham. 

Law,  A.  E.,  l/o  Kilwinning  ;  38,  Fountain  Street,  Birken- 
head. 

Laws,  J.  Parry  ;  Journals  to  41,  Clifton  Road,  Cronch 
End,  N. 

Liversedge,    A.    J.;  Journals    to    45,    Scotland    Street, 
Glasgow. 

Liversidge,  Prof.  A. ;  Delete  London  address  and  retain. 
Journals  until  further  notice. 

McKillop,  Jno. ;  l/o   Wandsworth  ;  4,   Galveston    Road,. 
Putney,  S.W. 

Miller,  W.  M.  l/o  Demerara  ;  c/o  Edw.  Packard  and  Co.,. 
Limited,  Bramford,  near  Ipswich. 

Moore,    Chas.    C.,    1  o    Hartford ;    Seafield,    Seacombe, 
Cheshire. 

Naef,  Dr.  P.,  1  o  Argentine  ;  P.O.  Box  473,  Kansas  City, 
Mo.,  U.S.A. 

Parker,  Dr.  J.  Gordon,  l/o  Leeds ;  Herold's  Institute, 
Drummond  Road,  Bermondsey,  S.E. 

Pitblado,  L.,  l/o  Stirling  ;  c  o  Mysore  G.  M.  Co.,  Lim., 
Marikuppam,  Mysore,  South  India. 

Riddell,   R,,   l/o   Derby   Street;    87,  Horninglow   Street.. 
Burton-on-Treut. 

Robertson,   A.    A. ;  Journals  to  South  Edgehill  House, 
Langside,  Glasgow. 

Simonds,  Dr.  F.  M.,  l/o  Long  Island  ;  20,  Tlatt  Street,. 
New  York,  U.S.A. 

Sohn,  Chas.  E.  ;  Journals  to    Hop   Exchange,  London, 
S.E. 

Steedman,  R.    H. ;  l'o  Dalmuir;  Golftyn,  Carrick  Road, 
Ayr,  N.B. 

Stevenson,  Jno.,  l'o  Bow  Common;  219,  Burdett  Road, 
Bow,  E. 

Stillwell,  Chas.  M.  ;  Journals  to  55,  Fulton  Street,  New 
York  City,  U.S.A. 

Wesson,  D.,  1  o  Guttenberg ;  The  Wesson-Nivison  Manu- 
facturing Co.,  Cortlandt,  N.Y.,  U.S.A. 


JBeatfo* 

Prof.  T.  Nakamura,  Shirokane.  Sankocho,  Shibaku,  Tokyo, 
Japan. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improvements  in  or  relating  to  Means  or  Apparatus  for 
Sifting,  Grading,  or  Separating  Cinders,  Chemicals,  and 
the  like,  also  straining  Liquids  and  Paint.  J.  Squire, 
Ilkley,  Yorks.     Eug.  Pat.  14,980.  August  4,  1894. 

The  apparatus  consists  of  a  suitable  receptacle,  in  the 
upper  portion  of  which  is  an  oscillating  sieve,  having  a 
fixed  agitator  suspended  within  it,  and  at  the  bottom  one  or 
more  compartments  into  which  loose  trays  or  drawers  are 
fitted.  Immediately  below  the  sieve  is  a  fixed  hopper  having 
a  large  orifice  at  the  bottom  ;  the  sifted  material,  which 
falls  through  this  orifice,  is  directed  by  means  of  a  pivoted 
board  into  either  of  the  trays,  or  into  a  spout  which  delivers 
it  outside  the  box. — L.  A. 

Improvements  in  Metal  Casks,  Barrels,  Drums,  and  the  like. 
Regis  Perron,  Paris,  and  Eelix  Monmon,  Vincennes, 
Uept.  of  the  Seine,  France.  Eng.  Pat.  16,079  (under 
International  Convention),  August  23,  1894. 

The  body  of  the  barrel  is  formed  of  two  truncated  cones 
suitably  fastened  together.  In  one  design,  the  large  ends 
of  the  cones  have  helical  convolutions  formed  upon  them, 
which  engage  one  in  the  other  wheD  the  cones  are  screwed 
ther,  the  end  of  the  female  cone  engaging  in  a  groove 
in  a  riii-.'  which  is  fixed  to  the  male  cone.  The  joint 
is  made  tight  by  caulking.  Each  cone  also  carries  an 
angle-iron  DOOp  or  ring,  and  by  bolting  the  two  rin^s 
together,  with  a  broad  central  band  of  sheet  metal  with 
flanged  edges  between  them,  the  joint  is  stiffened  and  made 
ire,  The  smaller  ends  of  the  cones  are  folded  over  to 
engage  capped  bottom!  which  are  riveted  thereto. —  L.  A. 

Improvements  in   Filtering    Apparatus.     P.   K.    Hodgkin, 

London.     Eng.  Pa*.  16,91  I,  September  5,  1894; 

A    vektk  w.  cylindrical    vessel  provided  with   Mutable  inlrt 

and  outlet  valves  bed  with  a  central  perforated  tube 

•  lining  the  filtering  medium.     The  liquid   to  be  filtered, 

-uch  as    waste  oil    or  a  mixture  of  oil  and  water,  is  led  into 

•  Any  Of  th»;H<:  specifications  may  be  obtained  by  poet  by  remitting 
M     th<  ;,ricc  now  fixed  for  all  Specification  Included— to 

Sir  B  der  Lack, Comptroller  of  i)><-  Patent  Office,  South- 

ampton Bonding*,  Chancery  Lane,  London,  W  I  , 


the   domed  cover,  and,   gravitating   through    the   filtering 
medium,  finally  escapes  into  the  outer  casing,  from  whe 
it  is  drawn   off   by  a  suitable  cock.     Any  number  of    these 
elemental  filters  may  be  arranged  in  line  and  supplied  fi>jrn 
the  same  inlet  main. —  E.  <i.  C. 

Improved  Mean8  for  Hermetically  Closing  Bottles  and  the 
like.  P.  H.  Lenders,  London.  From  A.  Denayer, 
Brussels.     Eng.  Pat.  17,207,  September  10,  18!)  I. 

The  bottle  is  formed  with  a  comparatively  wide  mouth,  the 
upper  surface  of  the  rim  being  made  or  ground  flat.  The 
stopper,  made  of  glass,  porcelain,  or  other  material  which 
will  not  affect  the  contents  of  the  bottle,  fits  loosely  in  the 
neck  of  the  bottle  and  has  a  flange  which  is  provided  with 
a  flattened  under-surface.  Between  the  two  flat  surfaces  a 
rubber  ring  is  placed.  The  bottle  is  then  partially  exhausted 
either  by  placing  it  in  a  vacuum  chamber  or  in  boiling 
water,  after  which  the  stopper  is  retained  in  its  position 
by  atmospheric  pressure. — L.  A. 

Improvements  in  or  connected  with  Concentrating  oi 
Evaporating  Vessels.  T.  Glover  and  J.  llroek, 
Liverpool.     Eng.  Pat.  17,212,  September  10, 1894. 

The  vessel  A,  which  may  be  of  the  ordinary  shape,  is 
furnished  at  its  upper  edge  with  a  gutter  a,  forming  a  water 
seal  or  lute  into  which  the  flange  of  the  cover,  B,  fits.  The 
outlet  I),  through  which  the  vapour  escapes,  is  also  made 
with  a  lute  (formed  by  the  two  pipes  d  and  d-)  of  a  depth 
somewhat  greater  than  the  height  to  which  it  is  desired  to 
raise  the  cover  B.     The  steam  from  the  evaporating  liquid 


«=#^ 


Improved  Evaporating  Vessel. 

may  be  collected  and  conveyed  by  the  fixed  pipe  E  to 
any  place  where  it  can  be  utilised  for  heating  purposes, 
without  in  any  way  interfering  with  ready  accessibility 
to  the  contents  of  the  vessel.  The  liquid  to  be  evaporated, 
may  be  fed  into  the  vessel  through  the  lute  a,  the  flange 
of  the  lid  being  serrated,  and  thus  the  lute  is  preserved 
during  the  working  of  the  vessel. —  L.  A. 

Improvements  in  Apparatus  for  Treating  the  Fire  Gases 
evolved  in  Steam- /latter  and  other  Furnaces.  J. 
Patterson,  Bridgeton,  Glasgow.  Eng.  Pat.  18,163,  Sep- 
tember 2."),  1894. 

'I'm;  object  of  the  invention  is  to  combine  apparatus  used 
in  increasing  the  draught  with  separating  the  smoke,  dust, 
&<•.,  from  the  fire-pases  of  steam-boiler  and  other  furnaces. 

A  fan  or  similar  apparatus  is  arranged  to  draw  the  fire 
gases  from  the  flue,  uptake,  tunnel,  or  chimney  into  which 
they  pass  on  leaving  the  furnace,  and  to  discbarge  them 
through  any  Suitable  Outlet.  WhiKt  passing  through  the  Ian, 
water,  introduced  in  jets,  mingles  as  spray  with  the  fire 
gasei  and  separates  smoke  and  dust  from  them,  and  absorbs 

any  oi  the  soluble  gasi 
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An  Indicating  Funnel  or  Tun-Dish,  (i  P.  Fitter  and  .1. 
Buxley,  both  of  Birmingham.  Eng.  I'at.  18,451,  Sep- 
tember 29,  1894. 

Thh  improved  funnel  or  tun-dish  consists  of  a  bowl 
provided  with  a  double  pipe,  the  inner  one  of  which  is 
provided  with  a  guide  for  B  float  and  float  stem.  The  liquid 
.-liters  the  receiving  bottle  or  other  vessel  by  means  of  the 
annular  space  between  the  pipes,  and  on  arriving  near  the 
level  of  the  neck  of  the  receiver,  it  presses  up  the  float  to 
give  a  visible  indication  of  the  height  of  the  liquid. — E.  G.  C. 

Improvements  in  Apparatus  for  Condensing,  Evaporating, 

or    Rejrigentting    Fluids.      E.    Theisen,    Baden-Baden, 
Germany.     Eng.  I'at.  18,828,  October  4,  1894. 

The  liquid  to  be  evaporated  flows  from  the  vessel  B 
through  the  annular  spaces  between  the  nozzles  F1  and 
tubes  II,  down  the  inner  surfaces  of  the  tubes  H  in  thin 
films,  and  through  the  annular  spaces  between  the  tubes 
H  and  nozzles  F  into  the  vessel  E.  With  this  arrangement, 
the  hot  air  or  gases  which  promote  evaporation  can  pass  up 
through  the  nozzles  F  and  tubes  II  without  having  to 
traverse  the  falling  liquid,  and  the  loss  of  effect  due  to 
frictional  resistance  is  prevented.  In  order  to  retard 
and  make  the  flow  of  liquid  down  the  tubes  more  uniform, 
coiled  wires  are  inserted,  causing  the  liquid  to  flow  round 
the  tubes  in  the  channels  formed  between  contiguous  con- 
volutions of  the  wires.     In  cases  where  the  liquid  is  caused 


Apparatus  for  Evaporating  Liquids,  &c. 


to  flow  down  the  outsides  of  the  tubes,  ropes  or  strands  of 
hemp,  asbestos,  &c.,  coated  or  impregnated  with  paraffin, 
gutta-percha,  and  the  like,  are  coiled  round  the  outside  of 
the  tubes ;  or  the  tubes  may  be  constructed  with  helical 
corrugations. 

The  apparatus  may  also  be  applied  to  the  condensation  of 
steam  or  the  refrigeration  of  gases  passing  through  the 
chamber  G,  by  means  of  the  cooling  effect  due  to  evaporation 
taking  place  within  the  tubes. — L.  A. 

A  New  or  Improved  Pyrometer.  W.  E.  Heys,  Manchester. 
From  Schaffer  and  Budenberg,  Buckau,  in  the  German 
Empire.)     Eng.  Pat.  10,886,  June  1,  1895. 

The  apparatus  consists  of  a  main  tube  R  of  wrought  iron 
or  steel,  for  resisting  the  effects  of  heat  and  pressure, 
communicating  with  a  curved  tube  M,  fixed  at  one  end  but 
•  connected  at  the  outer  end  by  a  link  to  a  sector  engaging 
with  a  pinion  on  the  axis  of  the  pointer.  The  lower  part  of 
the  tube  II  is  filled  with  mercury,  the  remaining  space  being 
filled  with  an  inert  gas  such  as  carbon  dioxide  or  nitrogen,  so 
that  when  the  mercury  expands  under  the  action  of  heat,  the 
gas  is  compressed  and  the  tube  M  straightens  out,  thereby 
imparting  motion  to  the  index  finger  moving  over  a  scale  of 
degrees. — E.  G.  C. 


Improvement*  in  Funnels.  J.  J.  Ebeit  and  M.  Loewenstein, 
both  of  New  York,  U.S.A.  Eng.  Pat  12,327,  June  25, 
1895. 

The  object  of  the  invention  is  to  provide  a  funnel  for  filling 
bottles  with  liquids  without  loss  or  waste,  especially  when 
transfering  the  partially  filled  funnel  from  one  bottle  to 
another.  The  body  and  stem  of  the  funnel  are  such 
that  though  the  funnel  fits  the  neck  of  the  bottle  closely, 
the  liquid  continues  to  flow  readily,  since  the  air  displaced 
from  the  bottle  escapes  by  a  small  central  tube  fixed  in 
the  larger  funnel  tube,  which,  passing  upwards,  communi- 
cates with  the  air  above  the  point  of  contact  with  the  neck 
of  the  bottle.  Moreover,  by  a  further  device,  when  the 
funnel  is  to  be  lifted  from  a  bottle  just  filled,  and  trans- 
ferred to  another,  and  the  upper  part  or  body  is  raised  for 
this  purpose,  it  slides  upwards  upon  an  inner  tube  which 
contains  small  holes  through  which  the  liquid  passes.  In 
sliding  upwards,  these  holes  are  covered  by  the  wider  outer 
funnel  tube,  which  immediately  after,  comes  in  contact  with 
a  stop,  acting  as  a  valve  at  the  upper  end  of  the  inner  tube. 
On  setting  the  funnel  upon  the  next  bottle,  the  weight  of 
the  remaining  liquid  in  the  body  causes  the  latter  to  slip 
down  again  upon  its  inner  stem,  thus  once  more  uncovering 
the  holes,  and  flow  of  liquid  at  once  begins. 


II.-FUEL.  GAS.  AND  LIGHT. 

Semet-Solcay  Coke-Oven.  J.  H.  Darby.  Trans.  North 
of  Eng.  Inst,  of  Min.  and  Mech.  Engs.  1895,  44,  290  — 
304. 

The  air  used  for  the  combustion  of  the  return-gas  in 
these  ovens,  is  pre-heated  by  recuperative  flues  to  350' — 
400"  C.  The  gases  themselves,  after  scrubbing  and  prior 
to  combustion,  average  the  following  percentage  com- 
position by  volume  :— C02  =  3-3  ;  CO  =  7"9  ;  O  =  0-2  ; 
H  =  52-8:  N=  20;  CH4  =  31-2;  defines  2-6  percent. 
In  coking  rich  coal,  from  two-fifths  to  one-half  of  the 
gas  produced  is  surplus  ;  and  if  all  be  burnt  under  boilers 
each  pound  of  fuel  coked  should  evaporate  1-25  lb.  of  water. 
The  waste  heat  of  the  gases  alone,  suffices  to  evaporate 
0'6  lb.  of  water  per  lb.  of  coal  coked.     But  the  waste  gas, 
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before  the  absorption  of  benzene,  has  a  luminosity  of  16  to 
17  candle-power  (with  a  good  coal;,  and  the  yield  amounts  to 
10,000  cub.  ft.  per  ton  ;  after  absorption,  the  surplus  gas, 
amounting  to  4,000  cb.  ft.  per  ton,  may  be  used  in  Steel 
furnaces  or  otherwise.  The  illuminating  power  of  the 
gas  is  a  criterion  of  the  working  of  the  oven,  since  high 
luminosity  is  incompatible  with  the  introduction  of  air  into 
■the  ovens.  It  is  calculated  that  if  these  ovens  were  added 
to  a  combined  blast  furnaco  and  open  hearth  steel  plant, 
2  •  8  tons  of  coke  could  be  manufactured  per  ton  of  steel 
made,  the  waste  gases  from  the  ovens  supplying  all  the  heat 
required  for  the  furnaces  and  for  the  re-heating  and  rolling 
of  the  steel,  whilst  on  the  supposition  that  15  cwt.  of  pig-iron 
are  required  (plus  scrap)  per  ton  of  steel,  about  30  cwt.  of 
■excess  pig-iron  or  3d  cwt.  of  coke  could  be  sold  for  every 
ton  of  steel  made.  In  sueh  a  case  the  coke  ovens  would  be 
heated  by  producer  gas,  consuming  2  V  cwt.  of  small  coal 
per  ton  of  coke  made,  and  the  whole  of  the  oven  gas  would 
be  utilised  outside.  The  yield  of  by-products  from  the 
Semet-Solvay  ovens  with  fairly  rich  coal  is  about  5  per  cent, 
of  tar,  1  "8  per  cent,  of  ammonium  sulphate,  and  3  gals,  of 
light  oil  (sp.  gr.  0-89)  per  ton  of  coal.  Durham  retort 
ovqns,  treating  coal  containing  24  per  cent,  of  volatile 
cnatter,  have  given  3 '25  tons  of  coke  per  charge  and 
required  60  hours  for  I  he  work,  whilst  Semet-Solvay  ovens, 
using  the  same  coal,  gave  3*3  tons  per  charge  in  22  hours. 
The  actual  yield  by  the  Semet-Solvay  plant  using  slack 
coal  may  be  as  follows  : — 


rvoi                 Vol.  Matter,     i    Yield  of  Dry 
^cal-             excluding  H20.           Ceke. 

Ash  in  Coke. 

S.  Yorkshire  .... 

Per  Cent. 
23-32 
81*98 
17-20 
32'60 

Per  Cent. 
80-50 
71-10 
81-82 
68  07 

Per  Cent. 

7-50 

10-80 

7-10 

8-89 

The  increased  yield  in  each  case  is  attributed  to  deposited 
earbon.  Instances  are  quoted  in  which  economy  of  fuel  in 
Wast-furnace  practice  has  followed  the  substitution  of  Semet- 
Solvay  for  beehive-oven  coke. — \V.  G.  M. 

Brunek  (Joke- Oven  and  System  for  Ike  Recovery  of 
By-Productx.  li.  Brunek.  Trans.  North  of  Eng.  Inst, 
of  Min.  and  Meeh.  Engs.  1895,  44,  283—289. 

The  Brunek  oven  is  32-8  ft.  long,  by  6-56  ft.  high,  by  15 
to  21*5  ins.  wide — according  to  the  quality  of  the  coal. 
(This  Journal,  1894,  379).  The  weight  of  the  roof  is 
borne  by  a  solid  wall  separating  each  pair  of  ovens,  and 
on  either  side  of  this  partition  are  built  the  thin  walls 
containing  vertical  heating  flues,  like  those  of  the  ( 'oppee- 
Otto  ovens.  In  this  way  each  oven  has  its  own  heating 
system,  which  minimises  the  waste  of  heat  from  the 
adjoining  chambers ;  whilst  the  massive  construction 
of  the  partition-wall  not  only  provides  a  magazine  for 
the  retention  of  heat  when  neighbouring  ovens  are  being 
emptied,  but  by  its  greater  strength  allows  each  vault  to 
have  greater  height,  and  therefore  to  be  proportionately 
narrow  for  any  given  capacity.  Beneath  tin;  oven  arc  flues, 
divided  into  three  sections  by  transverse  walls,  into  which 
i-  passed  a  part  of  the  gas  for  combustion,  and  air  previously 
heated  by  traversing  channels  beneath  the  chambers.  The 
remainder  of  the  gai  is  introduced  into  the  tipper  horizontal 
flue-.     After   heating    the  ovens,  the    waste  gases,    which 

lid  contain  less  than  <)'>  per  cent,  of  free  oxygen,  arc 
utilised  under  boilers.    He  gases  mingled  in  the  two  end 

ions  of  the  system,  burn,  and  the  products  of  combustion 
-rfa    the    central    section    into    I    horizontal    Hue 

iiing  beneath  the  whole  baitery  of  ovens.  At  the 
Kaiserstubl  Colliery,  near  Dortmund,  where  the  lystem  has 
b«tn  tri<-<l  on  SO  experimental  scale,  the  temperature  of  the 
air  used  for  combustion  was  120°  <  ,  and  that  of  the  waste 
gase-  leaving  the  flues  1,050    (.       |  (,,.    freedom  with    which 

the  gate*  eta  Bow  through  the  vertical  flues  enables  a  low<  > 
pressure  to  be  employed,  so  that  the  pressures  in  them  and 
in  theo.cn  are  equalised ;  and  th  eakage,  either 

»>f  0  itwards   or  of  air  inwards,  than    there  would 

other*  -e  be,  and  hence,  there  is  1  or  deterioration 

K'  pairs  too,  .  fb  |  t.  .1  m  on*   oV(  D, 


without  interfering  with  the  working  of  the  others.  Tha 
practical  results  at  Kaiserstuhl  have  shown  that  in  each 
oven  7-2  tons  of  coal  (containing  14  per  cent,  of  water),  can 
be  coked  in  34.^  hours,  including  the  time  required  for  load- 
ing and  discharging,  whilst  the  annual  yield  of  coke  per 
oven  is  1,250  tons,  from  a  coal  containing  20  5  per  cent. 
of  volatile  mutter  j  a  Coppee-Otto  oven  under  similar  con- 
ditions giving  only  925  tons.  The  yield  of  tar  produced  is 
stated  to  be  13 "4  per  cent,  greater,  and  of  ammonium 
sulphate  9-5  per  cent,  greater  than  that  afforded  by  the 
Coppee-Otto  system.  The  daily  steam  production  by  the 
waste  gases  is  equal  to  820  gallons  of  water  per  oven.  In 
a  larger  plant  it  is  estimated  that  the  surplus  evaporation, 
after  deducting  the  amount  of  steam  required  for  the  con- 
densing plant,  would  be  781  gallons  per  oven  per  diem 
The  inventor  guarantees  a  yield  of  by-products  15  per  cent, 
higher  than  an  estimate  based  upon  the  results  obtained  by 
the  Coppee-Otto  ovens. — W.  G.  M. 

PATENTS. 

Improvements  in  Apparatus  for  Manufacturing  and  Car- 
buretting Hydrogen  Gas,  and  Producing  Metal  Sulphates 
as  By-Products.  II.  Hawkins  and  S.  H.  Hawkins, 
Portsmouth.     Eng.  Pat.  9197,  May  9,  1894. 

The  improved  apparatus  consists  of  a  tauk  or  chest  made 
of  sheet  copper  or  other  metal  capable  of  withstanding 
sulphuric  acid,  and  divided,  by  a  median  horizontal  par- 
tition, into  an  upper  and  a  lower  chamber.  The  upper 
chamber  is  divided,  in  its  turn,  by  a  vertical  partition,  into 
a  larger  and  a  smaller  chamber. 

The  lower  chamber,  which  contains  also  a  false  bottom 
of  perforated  copper  plate,  is  charged  with  scrap  iron  or 
zinc  ;  the  larger  upper  chamber  with  dilute  sulphuric  acid 
(1^  to  4)  ;  the  smaller  upper  chamber  with  a  carburetting 
material,  sueh  as  benzoline. 

Through  a  suitably  arranged  pipe,  the  sulphuric  acid  is 
conducted  under  the  false  bottom,  rises  amongst  the  iron, 
and  generates  hydrogen.  The  gas  then  passes  into  the 
carburetting  chamber  and  thence  to  the  holder. 

A  pipe,  leading  from  under  the  false  bottom  of  the 
lower  chamber  to  the  bottom  of  the  acid  chamber,  allows 
the  acid  to  regurgitate  to  the  latter  chamber  if  the 
hydrogen  is  being  generated  too  fast. 

To  enable  the  carburetting  material  to  be  fed  in  whilst 
the  apparatus  is  at  work,  a  portion  of  the  carburetting 
chamber  is  partitioned  off,  and  can,  at  will,  be  put  in  com- 
munication with  the  exterior,  or  with  the  rest  of  the 
apparatus,  by  a  double  set  of  connections. 

If  it  be  desired  to  give  an  addditional  carburation  to  the 
hydrogen,  benzoline  is  allowed  to  slowly  drip  ou  to  the 
metal  scrap  while  it  is  being  acted  upon  by  the  acid. 

— E.  R.  B. 


Gas-carburetting 
Eng.  Pat.  11,256, 


Improvements  in  and  connected  with 
Apparatus.  J.  ( )rmcrod,  Manchester. 
June  11,  1891. 

This  inventor  claims  a  new  form  of  carburettor  and  a  new 
liquid  to  be  used  therewith,  the  principal  objects  of  his 
improvements  being  to  prevent  the  condensation  from  the 
earburetted  gas  of  carburetting  liquid  in  the  service  pipes, 
and  to  use  a  liquid  with  a  flashing  point  higher  than  the 
minimum  prescribed  by  the  I'etroleum  Act. 

The  liquid  is  a  mixture  of  2  parts  of  petroleum  naphtha 
(sp.gr.  0*720 — 0*750)  with  1  part  of  rosin  spirit  (sp.  gr. 
about  0-800). — E.  It.  B. 

Improvements   in    Apparatus  for   Mixing    and   Burning 

Inflammable  and  Explosive  Gases  and  Vapours.     A.  II. 

Tyler   and   .).   S.    E.  Do   Vcsian,  both  of  London.     Eng. 

Pat.  12,820,  July  3,  IH94. 
This  apparatus  is  applicable  to  pipes  or  other  passages 
traversed  by  inflammable  gases,  and  consists  of  a  chamber 
with  inlet  and  exit  pipes,  and  filled  with  finely  divided 
metallic  particles  (such  as  shot,  \c  ),  said  particles  being 
kept  in  position  by  cud  plates,  which  may  bo  perforated 
metal  plates  or  wire  gauze. 

The  object  of  the  invention  is  to  prevent  explosions  by 
the  passage  of  flame  along  such  pipes  or  passages. 

—  E.  li.  B. 
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Certain  Improvements  in  Atmospheric  Oas  Burners.  ('•. 
B.  Wright,  ISirmingharo.  Eng.  Pat.  18,948,  July  9, 
1894. 

To  minimise  the  risk  of  "lighting  back  "  at  the  ga-  inlet 
nozzles,  of  gas  fires  of  various  sorts,  when  the  gas  is  being 
burnt  at  low  pressures,  or  when  a  draught  is  acting  on  the 
burner,  this  inventor  proposes  the  apparatus  shown  in  part 
sectional  plan,  in  the  accompanying  figure,  where  A  is  the 
gas-supply  pipe  ;  b  the  inlet  nozzle  ;  C  the  mixing  chamber 
fur  the  gas  and  air ;  dl,  d-,  d\  d\  the  burners;  I)1  a  bell 
affixed  to  the  inlet  nozzle  ;  and  D*  a  second  bell,  larger  than 
the  foregoing  and  enclosing  it. 


y'      d'     <sJ  *' 


further  air-supply  to  the  flame,  whilst  part  traverses 
apertures  in  the  base  of  the  air  cone,  and  passes  upward  on 
the  outside  of  the  cone,  its  current  assuring  in  keeping 
-teady    and  uniform  the  action  of  the  burner.     The  wire- 


The  air  supply,  normally,  is  sucked  in  between  the  walls 
of  the  two  bells,  travelling  in  the  direction  of  the  arrow  s. 

If  flame  should  flash  back  from  the  burners,  through  C, 
it  will  fail  to  light  the  gas  at  b,  for  the  explosion  "  will 
force  the  mixed  air  and  gas  back  towards  D1,  I)1,  where  the 
various  turns,  shown  by  the  arrows,  will  so  baffle  the  mixed 
air  and  gas  as  to  form  an  air-bufl'er,  the  elasticity  of  which 
•will  force  the  flame  forward  again,  and  thus  prevent  the 
gas  lighting  at  6."— E.  K.  B. 

An  Improved  Construction  of  Incandescence  Gas  Burner. 
H.  M.  H.  Comte  Delamarre,  Paris.  Eng.  Pat.  13,365, 
July  10,  1894. 
The  aim  is  to  produce  a  very  perfect  mixture  of  gas  and 
air  before  combustion,  and  to  evenly  distribute  the  gaseous 
mixture  at  the  burner,  in  order  to  obtain  the  greatest 
perfection  of  combustion  and  the  highest  degree  of  incan- 
descence. Moreover,  the  arrangement  of  the  burner  is 
such  that  its  proper  action  is  uninfluenced  by  strong  currents 
of  air. 

The  apparatus,  which  is  shown  in  vertical  section  by  the 
figure,  consists  essentially  of  three  parts :  the  mixer  A,  B, 
C,  D,  the  burner  H,  K,  M,  O,  P,  R  (each  of  which  is 
separately  claimed),  and  the  connecting  tube  F.  Gas 
entering  the  cone  A  escapes  by  perforations  near  its  apex 
into  the  chamber  B,  and  owing  to  the  injector  action,  pro- 
duced by  the  initial  pressure  of  the  gas,  air  is  sucked  into 
B  through  the  apertures  in  the  wall  of  B.  The  gaseous 
mixture  now  passes  through  the  second  cone  C,  into  D,  and 
by  a  similar  action  to  that  just  described,  a  further  supply 
of  air  enters  through  the  apertures  in  the  wall  of  D.  E  is 
a  conical  stem  which  screws  into  the  top  of  A  and  permits 
of  the  regulation  of  the  area  of  the  annular  opening  of  C. 

The  burner  consists  of  a  metal  cylinder  H,  closed  at  the 
bottom  by  a  perforated  disc  K.  The  boss  M,  of  K,  causes 
the  gaseous  current  to  pass  mainly  against  the  sides  of  H, 
and  thence  through  wire  gauze  O  O.  A  cone,  P,  of  suitable 
refractory  material,  such  as  an  alloy  of  iron  and  nickel, 
directs  the  burning  gases  against  the  hood  so  as  to  heat 
this  structure  to  incandescence. 

The  "  incandescence  cage  or  cap "  Q  "  may  be  con- 
structed in  any  known  manner,  but  by  preference  ...  of 
interlaced  filaments  composed  of  a  mixture  of  magnesia, 
zirconia,  and  other  earthy  oxides."  (This  structure  is  not 
claimed.) 

To  still  further  guard  against  the  effects  of  strong  external 
air  currents,  the  lower  parts  are  enclosed  in  the  casing  S, 
the  cylinder  T  acting  as  a  baffle. 

All  the  air  enters  by  a  ring  of  apertures  X  X,  part  of  it 
descends  between  S  and  T  to  supply  the  mixer,  whilst  the 
remainder  enters  the  space  between  the  burner  and  an  air 
cone  V,  situate  a  short  distance  from  it.  Of  this  air,  part 
passes  up  between  the  cone  and  the  burner,  constituting  a 


gauze  diaphragm  R  is  to  prevent  any  accidental  lighting  of 
the  gaseous  mixture  inside  the  burner. 

This  burner  may  be  used  with  or  without  a  chimney, 
and  it  is  suitable  also  for  lighthouses  and  for  beacons  on 
account  of  its  regularity  in  the  presence  of  air  currents. 

— E.  R.  B. 

An  Improved  Process  for  Generating  Combustible  Gas, 
and  in  Apparatus  therefor.  B.  H.  Thwaite,  London, 
Eng.  Pat.  13,385,  July  11,  1894. 

The  patentee  describes  a  method  of  gas  production  in  which 
the  combustible  gases  and  the  products  of  partial  combus- 
tion of  the  fuel  in  one  generator,  are  made  to  descend  (or 
ascend)  through  incandescent  fuel  in  a  second  generator, 
the  final  gaseous  products  being  hydrogen  and  carbon  mon- 
oxide.—E.  R.  B. 

Improvements  in  Apparatus  for  Manufacturing  Gas. 
F  Mayer,  Baltimore,  Maryland,  U.S.A.  Eng.  Pat. 
13,758,  July  17,  1894. 

This  patent  relates  to  that  class  of  gas  generator  in  which 
the  crude  gas  manufactured  in  one  generator,  is  made  to 
pass  through  the  cooler  but  still  highly  heated  fuel  in  a 
second  generator,  arrangements  being  provided  for  revers- 
ing the  gaseous  current  from  time  to  time. 

A  and  B  are  two  generators  of  ordinary  structure,  con- 
nected by  C,  with  grates  e  e,  and  closed  ash-pits  ff  (see 
Fig.  2,  which  shows  a  horizontal  section  along  X  X  of 
Fig.  1).  From  the  ash-pits  several  flues,  h  h,  and,  g  g, 
respectively,  lead  into  D  and  E,  which  latter,  by  means  of  a 
valve,  may  be  put  into  communication  either  with  the 
hydraulic  main  or  w'th  the  air-blast  main. 
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In  working,  after  charging  the  generators  with  coke, 
anthracite,  "or  other  carbonaceous  material,"  <'  ami  j  being 
still  open,  the  air-blast  is  admitted  under  both  grates  and 
the  fuel  in  both  generators  brought  to  incandescence.  The 
air-blast  is  then  cut  off,  i  and  j  closed,  and  steam  admitted 
to  A,  through  D,  g,f,  and  e  ;  the  crude  water-gas  so  manu- 
factured passes  through  C,  down  B,  and  through  e,f,  h,  and 
E  to  the  hydraulic  main.  As  soon  as  the  fuel  in  A  lias 
somewhat  cooled,  the  steam  current  is  reversed,  and  the 
water-gas  current  now  passes  from  H,  through  C,  to  A.  and 
so  finds  exit  by  I),  which  is  now  in  communication  with  the 


air  undergoes  a  preliminary  heating  before  it  has  acces3  to 
the  coking  chamber,  having  to  pass  through  the  perforations 
of  the  false  top.  As  a  variation,  one  half  of  the  false  top 
may  be  omitted  and  the  air  allowed  direct  admission  into 
the  coking  space.  Steam  is  admitted  into  the  bottom  of  the 
coking  chamber,  for  the  better  elimination  of  sulphur,  whilst 
"  electro-positive  and  electro-negative  elements  connected 
with  suitable  circuit  wires  "  are  arranged  within  the  oven  ; 
"  galvanic  action "  is  thereby  secured  and  the  amount  of 
ammonia  increased.  The  main  object  of  the  invention  is  the 
even  and  uniform  distribution  of  the  air  over  the  surface  of 
the  coal  and  the  preliminary  heating  of  the  air  before  its 
introduction  on  to  the  surface  of  the  coal. — A.  G.  B. 


hydraulic  main.     When  the  fuel  in   B  has  also  become  too 
cold   for  effectual  working,  the   gas    exits   are  closed,  j 

Opened,  and  the  residual  gas  in  toe  generator  blown  out  ; 
the  steam  supply  is  next  cut  off  and  any  further  residual 
out  by  a  steam-jet  W.  Air  is  now  admitted, 
/  opened,  the  fuel  in  both  generator!  raised  to  incandescence, 
ana  the  cycle  of  operation!  recommenced. 

linen  of  the  apparatus  described,  especially  that  relating 

to  t:  ,!  of  the  gBM  currents,  is  of  an  elaborate  natu 

and   for   its  appreciation,  the  specification  and  its  platei 
must  be  consulted. — E.  K.  B. 

Improvement*  <»  Coke  Ovens.  \  D.  Shrewsbury,  Charles- 
ton, Kanawha  Co.,  West  Virginia,  U.S.A.  Eng.  Pat. 
1  1,1  M,  July  21,  : 

'lay  dome,  of  the  o\en  is  provided  with  a  perforated  false 
top  md  small  chamber  above  the 

cokmg  upace,  which  is  divided  into  two  compartments,    The 


Improvements  in  and  relating  to  Apparatus  for  Conveying, 
Storing,  and  Utilising  Petroleum  and  other  Liquid 
Hi/drocarbons.  T.  G.  B.  dc  Ferrari,  Genoa,  Italy.  Eng. 
Tat.  14,390,  July  20,1894. 

In  reservoirs  for  storing  or  transporting  petroleum,  the 
patentee  provides  double  walls,  the  intervening  space  being 
filled  with  water.  For  greater  convenience  in  withdrawing 
the  petroleum,  water  is  admitted  under  slight  pressure  to  the 
bottom  of  the  reservoir,  the  petroleum  being  raised  by  the 
layer  of  water,  upon  which  it  floats.  In  the  specification  the 
arrangement  is  particularly  described  in  connection  with 
the  storage  of  liquid  fuel  in  sea-going  vessels,  either  for 
mere  transport  or  for  use  as  fuel  in  propelling  the  vessel. 
Sea-water  is  to  be  used  in  this  case,  and  diagrams  are  given 
showing  hew  it  may  best  be  admitted  into  the  hold  of  the 
ship  for  the  purpose. — A.  G.  B. 

Improvements  in  the  Manufacture  of  Retorts  of  Refractory 
Material.  N.  Teissier  and  G.  L.  A.  Negre,  both  of  Uzes, 
France.     Eng.  Pat.  14,553,  July  28,  1894. 

These  inventors  state  that  a  thickness  of  6 — 7  centimetres 
or  more,  of  walls  ordinarily  allowed  for  retorts  constructed 
of  refractory  materials,  has  been  found  to  be  necessary  by 
practical  experience.  They  propose  to  corrugate  the  walls 
(either  longitudinally  or  transversely)  and  to  reduce  this 
thickness,  greater  heating  surface  and  conducting  power 
being  thereby  obtained.  The  inventors  state  that  with 
retorts  constructed  according  to  this  method  there  are  fewer 
fractures  due  to  inequality  of  heating,  because  the 
corrugations  permit  the  walls  to  yield  proportionally  to  such 
irregularities  of  heating. — E,  R.  B. 

A  Method  and  Means  for  Preventing  and  Localising  the 
Explosion  of  Inflammatory  Gas  or  Dust  in  Coal  Mines 
or  elsewhere.  C.  Gautscli,  Munich,  Germauv.  Eng. 
Pat.  15,771,  August  18,  1894. 

An  atmospheric  screen  is  proposed,  of  such  nature  that  the 
gas  or  matter  of  which  it  is  composed  shall  offer  no  impedi- 
ment to  the  passage  of  solid  objects  and  shall  not  be 
deleterious  to  animals,  but  shall  be  capable  of  arresting 
flame.  The  screen  proposed,  consists  of  fine  particles  of 
such  substances  as  powdered  bicarbonate  of  soda  and  boric 
acid  diffused  in  the  air  of  the  locality  to  be  protected,  by 
means  of  an  atomiser  or  spraying  device. — A.  G.  B. 

Improvements  in  Apparatus  for  Burning  Liquid  Fuel. 
J.  L.  Osborn,  Plymouth,  Devon.  From  C.  Neuhaus, 
Vienna,  Austria.     Eng.  Pat.  15,773,  August  18,  1894. 

The  steam  for  the  atomising  injector,  is  drawn  from  a 
chamber  which  is  supplied  from  the  boiler  through  a 
reducing  valve  which  keeps  the  steam  at  constant  pressure 
in  the  said  chamber.  The  chamber  also  serves  to  separate 
water  from  the  6team  before  it  reaches  the  injector ;  this 
condensed  water  is  used  to  heat  the  oil  before  it  is  injected. 

—A.  G.  B. 

An  Improved  Apparatus  for  Carburetting  Air.  J.  F. 
(  butts,  Woolwich.    Eng.  Pat.  16,928,  September  5,  189  1. 

A  CBAKDKB  is  filled  with  animal  or  vegetable  fibre, 
charged  with  "spirits"  of  mineral  oils,  and  air  is  then 
forced  through  underpressure.  Pari  <>f  the  mixed  air  and 
"  spirit "  Vapour  is  used  to  heat  the  air  entering,  and  so 
a-sist  the  carburetting  process. —  B,  B.  P. 
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/,•„.    UnJnt.    <;.   Pettigrew,   Ifiddlnbrongh.     Eng.  Pat. 
17,896,  September  18,  ih'.m. 

I'll!.-,  apparatua  consists  of  a  vertical  tower,  divided  into  a 
iea  of  compartmentf  bj  horizontal  plates.  On  the  upper 
surface  of  the  plates  are  a  number  of  short  tubes  arranged 
, I  rally,  which  allow  the  gas  to  pass  from  one  compartment 
to  the  next.  Over  these  is  placed  a  spiral  hood  of  inverted 
U  section,  the  lower  edges  of  which  arc  serrated.  These 
hoods  form  spiral  channels  on  the  top  surface  of  the  plates. 
The  washing  water  is  fed  on  to  the  centre  of  the  top  plate, 
and  flows  along  between  the  walls  of  the  spiral  channel 
to  the  side  of  the  tower.  Thence  it  falls  through  a  con- 
nocting  tuhe  on  to  the  next  plate,  and  flows  back  towards 
the  centre  along  the  spiral  channel  on  this  plate,  then 
down  through  another  tube  on  to  the  centre  of  the  next 
plate,  and  so  on. 

The  connecting  tubes  project  above  the  top  surface  of 
the  plates,  so  that  a  layer  of  the  washing  water  remains  on 
tlu  latter,  and  seals  the  serrated  edges  of  the  spiral 
hoods. 

The  gas  to  be  washed,  enters  the  tower  at  the  bottom, 
passes  up  through  the  connecting  tubes  into  the  lowest  spiral 
hood,  bubbles  out  under  the  serrated  edges  of  it  through 
the  washing  liquid,  and  then  passes  up  through  the  next 
plate,  and  so  on.  The  gas  finally  leaves  the  washer  through 
an  exit  pipe  on  the  top. — H.  B.  P. 

Improvements  in   Carburetting   Gas.     II.  T.  Blake,  Ross, 
Hereford.     Kng.  Bat.  17,873,  September  20,  1894. 

The  gas  to  be  carburetted,  is  caused  to  flow  through  along 
passage,  formed  by  a  number  of  cylindrical  baffle  plates  in 
a  cylindrical  chamber.  On  one  side,  these  baffles  arc 
covered  with  flannel,  or  some  similar  material,  saturated  with 
-the  carburet  ting  medium.  The  gas  then  passes  to  the  outer 
part  of  an  upper  chamber,  which  consists  of  two  concentric 
tubes,  the  inner  one  being  perforated  with  a  number  of 
holes.  The  outer  part,  into  whicli  the  gas  passes,  is  filled 
■with  an  absorbent  material,  such  as  cotton-  or  slag-wool, 
sponge,  &c,  which  is  kept  soaked  with  the  carburetting 
medium,  fed  on  to  it  from  a  reservoir  on  top  through  a 
regulating  tap.  The  carburetting  medium  drops  from  the 
top  part  into  the  lower  one,  where  it  is  absorbed,  through 
capillary  action,  by  the  flannel.  The  carburetted  gas, 
after  passing  through  the  hydrocarbon-soaked  material  in 
the  upper  part  of  the  apparatus,  passes  inwards  through 
the  perforated  tube  and  out  through  an  exit  pipe  on  top. 

— R.  B.  P. 

Improvements  in  and  Apparatus  for  Enriching  Gases  by 
Liquid  Hydrocarbons.  P.  Dvorkovitz,  London.  EDg. 
Pat.  18,078,  September  22,  1894. 

The  apparatus  consists  of  a  vertical  casing  or  tower,  in 
which  a  series  of  perforated  plates  are  placed,  one  above 
the  other.  The  perforations  are  surrounded  by  a  tubular 
projection  on  the  top  side  of  the  plates,  over  which  a  cap 
or  thimble  is  placed.  Alternately,  on  opposite  sides  of  the 
plates,  are  overflow  pipes,  projecting  slightly  above  the 
top  surface,  and  passing  down  nearly  to  the  next  plate. 
The  projecting  rim  ensures  a  layer  of  liquid  remaining  on 
the  plates,  which  seals  the  thimbles  covering  the  holes,  and 
.also  the  lower  end  of  the  overflow  pipes. 

The  gas  to  be  enriched  enters  the  tower  beneath  the 
lowest  plate,  and  bubbles  up  successively  through  the  liquid 
layer  on  each  plate,  past  the  lower  edges  of  the  thimbles. 
The  hydrocarbon  for  enriching  is  fed  in  on  top,  and  flows 
down  from  plate  to  plate  successively,  through  the  overflow 
pipes. 

In  the  lowest  part  of  the  tower  there  is  a  steam  coil, 
-or  other  arrangement,  for  heating  the  incoming  gas. 

— R.  B.  P. 
Improvements    relating    to   the    Use   of  Liquid  Fuel,   and 

Apparatus  for  that  Purpose.  S.  H.  Terry,  London. 
.  Eng.  Pat.  18,443,  September  28,  1894. 
The  use  of  steam  injectors  for  spraying  oil  as  well  as 
supplying  air  for  furnaces,  is  objectionable  when  liquid  fuel 
is  to  be  employed  for  marine  boilers,  since  the  steam  thus 
applied  is  both  largely  expended  and  is  not  subsequently 
^condensed,  a  fact  which  involves  the  loss  of  fresh  water. 
The  volume  of  steam  sacrificed  in  this  way  will  frequently 


amount  to  from  5  to  10  per  cent,  of  that  generated  by  the 
iioiler.  To  avoid  this  loss,  and  at  the  same  time  to  reduce 
the  roar  of  the  furnace,  the  patentee  supplies  oil  without 
air  by  an  arrangement  of  jets,  and  air  through  separate 
and  independently  controlled  air-jets,  by  means  of  a  fan  or 
blower,  which  is  capable  of  being  worked  by  an  engine,  the 
exhaust  steam  of  which  is  condensed.  The  portion  of  steam 
which  is  used  for  the  oil  injectors  may  be  saved  by  sub- 
stituting an  injector  worked  by  oil  vapour.  The  vapour  for 
this  purpose  is  generated  in  the  oil-feed  tank,  whicli  is 
heated  either  by  an  internal  steam-coil  or  by  means  of  some 
independent  source  of  heat ;  the  conduit  pipe  for  the  vapour 
leads  from  the  top  of  this  tank,  whilst  the  oil  is  drawn  off 
from  the  bottom. — A.  G.  B. 

Improvement*  in  Apparatus  for  Enriching  Gas.  W.  Kemp, 
Kingston-on-Thames.  Eng.  Pat.  18,510,  September  29, 
1894. 

The  apparatus  consists  of  a  tube-coil,  surrounding  a  nest  of 
parallel  tubes  ;  both  are  situated  in  a  cylinder  forming  a 
steam  jacket  round  them.  The  nest  of  straight  tubes 
communicates  with  a  chamber  at  each  end.  The  enriching 
hydrocarbon  is  fed  into  the  tube-coil,  and  in  passing 
along  it,  is  vaporised.  The  vapour  issues  into  a  chamber, 
where  it  meets  the  gas,  and  the  two  together  pass  along  the 
nest  of  straight  tubes  to  the  second  chamber,  where  they 
are  thoroughly  mixed  by  being  caused  to  pass  through 
several  perforated  baffle  plates. — R.  B.  P. 

.  1 7i  Improved  Process  of  andmApparatus  for  Producing  and 
Liquefying  Acetylene  Gas.  Haseltine,  Lake,  and  Co., 
London.  From  E.  N.  Dickerson,  New  York,  U.S.A..  and 
.1.  J.  Suckert,  Ridgewood,  New  Jersey,  U.S.A.  Eng. 
Pat.  5730,  March  19,  1895. 

)  These  inventors  prepare  acetylene  gas  by  acting  upon  the 
I   carbides  of  alkaline  or  of   alkaline  earth  metals  with  water  : 

the  apparatus  employed  being  such,  that  the  gas  produced, 
'   is  liquefied  by    its  own   pressure,  at   the   temperatures   at 

which  the  apparatus  is  maintained. — E.  R.  B. 

.    Improvements  in  or  relating  to  the  Manufacture  of  G«a- 

from  Oil  and  Air.     W.    P.  Thompson,   London.     From 

G.  D.  Bayaud  and  G.  F.  Perrenoud,  both  of  New    York, 

U.S.A.,  and  G.  H.  Harvey,  Pittsburg,  Penn.,  U.S.A.    Eng. 

Pat.  5732,  March  19, 1895. 

These  inventors  describe  a  new  process  for  the  manufacture 
of  gas,  and  suitable  arrangements  of  apparatus  for  the 
purpose.  Their  process  consists  in  mixing  air  and  oil, 
under  pressure,  in  a  carburetting  vessel,  which  is  kept  warm 
by  means  of  a  steam  coil  disposed  within  it.  The  car- 
buretted air  and  the  residual  oil,  both  still  under  pressure,  are 
conducted  off  by  separate  systems  of  pipes,  to  two  injectors  or 
other  suitable  atomising  arrangements,  where  the  carburetted 
air  atomises  the  residual  oil  by  one  injector  into  a  retort, 
and  by  the  other  underneath  this  retort.  The  spray  of  the 
latter  is  lit  and  the  retort  thus  heated ;  while,  inside  the 
retort,  the  manufacture  of  gas  is  completed  from  the 
remainder  of  the  carburetted  air  and  residual  oil.  The  gas 
so  manufactured  may  be  used  for  heating  purposes  direct, 
or  may  be  passed  through  coolers,  to  a  gas-holder.  In  an 
alternative  modification  of  the  process,  coal-gas  or  coal-gas 
and  air  may  replace  the  air,  which  ordinarily,  is  pumped 
into  the  carburetting  vessel. 

The  individual  parts  of  the  plant  described  are  of  a  usual 
character,  but  a  noticeable  feature  of  the  apparatus  is  that 
the  pressure  under  which  the  carburetted  air  exists,  is 
caused  to  regulate  by  lever-valves,  (1)  the  supply  of  steam 
to  the  pump  which  forces  air  into  the  carburetting  vessel, 
and  (2)  the  supply  of  residual  oil  to  the  atomisers,  the 
apparatus  therefore  becoming  automatic  in  great  measure. 

—  E.  R.  B. 

Improvements  in  or  relating  to  lietorts  for  the  Distillation 
of  Shale  and  other  Bituminous  Substances,  or  for  the 
Calcining  of  Ironstone,  Lime,  or  other  Substances,  also 
applicable  to  Gas  Producers.  J.  Bryson,  Pumpherston, 
J.  Jones,  Dalmeny,  and  W.  Fraser,  Glasgow.  Eng.  Bat. 
7113,  April  C,  1895. 
These  improvements  upon  the  patentees'  former  patent, 
8371  of  1894,  relate  to  the  lower  end  of  the  retorts  referred 
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lo,  and  provide  means  whereby,  without  interfering  with  the 
continuous  supply  of  steam  to  the  retort,  the  downward 
motion  of  the  charge  is  ensured,  and  fluxing  and  clinkering 
obviated  ;  the  lower  part  of  the  charge  being  kept  moving, 
;ind  a  small  portion  of  the  ash  being  allowed  to  escape 
continuously,  or  almost  continuously,  into  the  closed  hopper 
which  encloses  the  end  of  the  retort. 

In  the  simplest  arrangement  described,  the  charge  is 
supported  upon  a  flat  plate,  which  takes  the  place  of  the 
grate,  and  which  extends  from  side  to  side  of  the  furnace, 
but  does  not  quite  reach  to  the  back  and  front  walls  of  the 
latter.  Above  this  plate  is  another  one — the  scraper  or 
push  plate — which  is  capable  of  a  to-and-fro  motion.  At  each 
movement,  some  of  the  ash  is  forced  over  the  front  or  back 
edge  of  the  bed-plate  into  the  hopper  chamber  beneath. 

The  same  principle  is  applied  in  a  second  modification, 
where,  however,  the  bed-plate  carries  a  dome-like  upward 
extension,  which  partly  supports  the  charge. 

The  nozzles  which  admit  steam — superheated  or  other- 
wise— to  the  retort,  open  into  the  hopper  chamber,  the  steam 
finding  its  way  into  the  retort  by  the  passages  which  serve, 
a-  seen  above,  for  the  exit  of  ash. 

In  producers  where  the  section  of  the  retort  or  furnace  is 
circular,  the  "  bed-plate  "  is  made  circular  and  the  "  scraper 
plate "  is  attached  at  right  angles  to  a  shaft  which 
penetrates  the  centre  of  the  bed-plate,  and  which  is  capable 
of  rotation.— E.  R.  13. 

A  New  or  Improved  Apparatus  for  the  Production  of  Gas 
from  Oil.  M.  -Merichenski  and  J.  D.  Moffat,  both  of 
London.     Eng.  Pat.  £120,  April  24,  1895. 

A  flat  cylindrical  vessel  with  a  spiral  division  plate,  which 
forms  a  spiral  channel  inside  it,  is  filled  with  pith,  sponge, 
or  some  similar  material  capable  of  absorbing  a  quantity  of 
hydrocarbon  oil.  The  material  is  saturated  with  such  oil, 
air  is  caused  to  flow  through  the  spiral  channel  and  thus 
hicomes  saturated  with  oil  vapour.  Two  or  more  vessels 
can  be  superposed  and  the  air  may  be  caused  to  flow 
through  them  in  series. — K.  B.  P. 

Improvements  in  (las  Retorts.     A  Gueguen,  l'aris,  France. 
Eng.  Pat.  10,14:,,  .May  22,  1895. 

This  inventor  proposes  to  decrease  the  thickness  of  wall  in 
earthenware  retorts,  thus  improving  the  transmission  of  heat 
to  the  contents,  while  the  requisite  strength  is  afforded  to 
the  wall  by  strengthening  ribs  or  wings  on  the  outside,  or 
on  t lie  outside  and  on  the  inside.  These  wings  or  ribs  may 
be  moulded  with  the  wall  or  formed  by  cutting  it  away,  and 
they  may  be  of  an}r  size  and  arranged  in  any  suitable 
manner,  but  preferably  obliquely,  so  as  to  form  helicoidal 
rib-;  upon  the  curved  portions,  thus  forming  strengthening 
rapports,  in  the  direction  in  which  the  retorts  have  most 
chance  of  breaking. — E.  K.  B. 

An  Imprinted  Manufacture  of  Incandescence  Mantles  and 
the    like  for     das     and     other     Burners.     O.     Knorler, 

Charlottenburg,  Germany,     Eng.  Pat.    11,038,  June    i, 

1895. 
COTTOa    threads   an-  at  present  solely   employed    for  the 
organic  basis  of  incandescent  mantles,  and  are  composed  of 
-hort  filaments  twisted  together. 

Th'-  patentee  has  succeeded  in  making  from  collodion, 
endless  impregnated  threads,  by  charging  the  material  with 
of  incandescing  oxides,  and  operating  according  to 
the  method  by  which  Chardonnet's  "artificial  rilk "  is 
prepared.  'J  he  collodion  solution  is  mixed  with  an 
alcoholic  solution  of  the  salts  to  be  employed]  or  with  the 
-olid  oxides  if  salts  soluble  in  alcohol  be  not  obtainable ; 
any  suitable  organic  material,  such  as  sugar  or  camphor, 
uiny  be  added.  Ibis  mixture  i-  now  forced  throOgfa  a  series 
of  capillary  tubes  and  the  resulting  threads  are  fixed  by 
■  through  a  solvent  which  will  dissolve  tin-  alcohol 
and  ether  of  the   collodion,  without    attacking  the   inorganic 

inly  distributed  throughout  the  threads.     Water  is 

the  simplest  and  fixing  agent,  and  il  it  be  rendered 

alkaline,  acoating  of  hydroxide   will  be  immediately  formed 
on  the  thread,  which  will  be  thus  protected  from  the  solvent 
.11    of   the    water.      Since    the    burning    of    Midi  threads 
when    they  have   been    won  n    into  fabrics  is   too  energetic, 


they  must  be  denitrated  before  being  burnt..  The  doni 
tration  is  effected  by  dissolving  some  reducing  agent  in  tin- 
solvent  used  for  fixing  the  threads  ;  such  agents  are 
formaldehyde,  hydroxylamine,  ammonium  sulphide,  and  Un- 
like. Alkali  sulphides  dissolved  in  dilute  alcohol  are 
undoubtedly  the  best  denitrating  agents,  but  these  solutions 
are  open  to  the  objection  that  water  so  easily  extracts  tie- 
inorganic  salts. 

Besides  the  fact  that  mantles  woven  from  such  impregnated 
collodion  threads  are  much  more  dun^ble  than  those  woven 
from  cotton  threads  and  subsequently  impregnated,  air 
advantage  accrues  from  the  smaller  percentage  of  ash  in 
collodion  than  in  cotton  threads.  Even  after  a  washing 
with  hydrochloric  acid,  cotton  mantles  retain  0'5  per  cent. 
of  ash  ;  this  is  very  deleterious  to  the  light-emissive  power 
of  the  finished  mantle. — A.  G.  B. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Petroleum  Soups  and  their  Solubility  in  Petroleum.     Zeits. 
ang.  Chem.  1895,  220. 

See  under  XII.,  page  810. 

Estimation  of  Paraffin  in  Crude  Anthracene.     F.  Heusler 
and  J.  Herde.     Zeits.  ang.  Chem.  1895,  254. 

See  under  XXIII.,  page  828. 

Estimation  of  Sulphur  in  Petroleum.     F.  Heusler.     Zeits. 
ang.  Chem.  1895,  [10],  285. 

See  under  XXIII.,  page  828. 

PATENT. 

An  Improved  Process  for  Extracting  Volatile  Matters, 
and  especially  those  of  Vegetable  Tar.  I{.  Haddan, 
London.  From  A.  H.  Gouts  and  E.  J.  Marc,  Paris, 
France.     Eng.  Pat.  11,635,  June  14,  1895. 

The  claims  are  for  the  apparatus  figured  and  for  "  extract- 
ing volatile  matter  ...  by  heat  derived  from  super- 
heated steam  without  the  aid  of  pressure,  the  said  steam 
being  produced  by  raising  the  boiling  point  of  the  water 
employed  by  means  of  salts  (for  instance,  chloride  of 
sodium)  dissolved  therein." — A.  G.  B. 


IV.-COLOURIM  MATTERS  AND  DYES. 

The   Induline    Series.       V.      O.  Fischer    and    E.    ITepp, 

Anualen,  286,  1«7 — 247. 
The  authors,  in  continuation  of  their  work  on  the  indulines 
( Annalen,  272,  806  ;    this  Journal,  1893,  CC9),  make  use  of 
the  following  scheme  for  the  nomenclature  of  those  of  the 
benzene  series  :  — 

BI  till' 


I IX     : 


\/ 


-N  — 

it 


\/ 


B  being  an  alcohol  radicle  (methyl,  ethyl,  phenyl,  &c.)r 
and  if  this  substituent  be  designated  by  the  prefix  meso,  all 
possible  indulines  can  be  systematically  named,  according 
to  the  method  already  given.  Meso-methylinduline  has  not 
yet  been  prepared,  the  lowest  substituted  induline  being 
ms-phenyhnduline,  C|HII|:,X:1.  This,  which  is  also  produced 
as  a  by-product  in  the  amido-azobenzene  melt,  can  now  be 
produced  in  any  Quantity  by  the  molecular  transformation 
of  aposafranine  (Ber.  21,  1590;  this  Journal,   imnm,   jy;  : 

also  Her.  26,  1055;   this  Journal,  IH94,  30).     This  latter  is 

Iv  prepared  by  the  action  of  sodium  nitrite  on   pheno- 

safeanme  dissolved  in  alcohol  in   presence  of  hydrochloric 

acid.      The    colouring    matter,   after   distilling    oil    most   of 
the    alcohol,    is    sailed   out    and    reerystalliscd    from    diluti 
\   alcohol.      The  green  colour  with  which   it  dissolves    in   con- 
centrated sulphuric    acid  is  characteristic,  whilst    in    l'tim 
sulphuric     acid    it    dissolve*,    with    a    brownish  red    colour 
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w  ben  I I  in  ■  tenaene  solution  it  undergoes  B  complete 

chai  ting  an  indifferent,  sparingly-soluble  powder, 

i,,,,  ,,  o-;i('i .n.iin-  could    not  be   regenerated.  ^  Bj 

heating  aposafranine  hydrochloride  witli  two  .>r  three  times 

it-  weighl    "I    aniline    on   the    water-hath,    the    colour    with 

which  the  melt  <li-.-<>lv«  s  in  concentrated  sulphuric  acid 
.  inailv   t,  cornea    reddish-violet,  and  there  results  the 

induline,  C  B  n  \  small  quantity  of  phenylinduline, 
M,  \  (',11  ,  melting  at  231    <',  is  formed  simultaneously. 

The  induline,  <',,",>'.;•  melts  at  2<i:{—  204°  C,  and   the 

melting-point,  215   C.,  given  in  an  earlier  paper  as  that  of 

the  same  base  isolated  from  the  amido-azobenzene  melt,  is 
ascribed  to  the  presence  of  a  bluer  colouring  matter,  -which 
melts  higher.  <  In  heating  the  hydrochloride  further  with 
aniline  to  180  ('.,  it  can  he  converted  into  phenyl-SU- 
phenylinduline,  and  higher  homologues  can  be  produced 
by  this  method  ;  for  instance,  by  using  ;>-toluidine  in  place 
of  aniline,  there  results  /)-tolylinduline,  melting  at  227° — 
228  (  .  When  heated  with  acetic  and  hydrochloric 
acid  to  160 — 170°  C,  it  yields  benzene  indone  hydrate 
i  Vnnalen,  266,  -">3),  and  when  heated  with  alcoholic 
baryta,  benzene-indone — 

0-C.H,'     \C,;1I, 

\n/ 

CgHs 

which  can  be  converted  into  phenazine.  Thus,  the  mother - 
substance  of  safranine  has,  for  the  first  time,  been  obtained 
b\  converting  phenosafranine  into  aposafranine  and  this 
iDto  benzene-indone  and  phenazine.  A  further  constituent 
of  the  amido-azobeiizenc  melt  is  the  phenyl-*w-amidophenyl 
induline,  which  has  already  been  described  (Annalen,  262, 
256  ;  this  Journal,  1891, 457).  It  is  of  great  technical  value, 
since  its  sulphonic  acids  dye  wool  evenly,  similarly  to  the 
rosinduline  sulphonic  acids,  which  is  not  the  case  with  other 
induline  sulphonic  acids,  more  especially  those  of  the 
amido-azohenzene  melt.  The  compound  is  an  oxidation  pro- 
duct of  yj-phenylene  diamine  in  presence  of  aniline  or  its 
salts,  and  when  azophenine,  />-phenylene  diamine,  aniline, 
and  alcohol  are  heated  together  for  12  hours  to  140°  C,  the 
first-named  substance  acts  as  an  oxidiser,  amidophenyl- 
induline,  C,4H1SN4,  melting  at  150'  C,  being  produced.  The 
same  compound  is  obtained  by  the  action  of  three  molecules 
of  quinone  dianil,  C0H5N :  C6H4 :  XC6H5  (v.  Baudrowski, 
Monatsh.  (hem.  9,  414;  this  Journal,  1888,  562),  on  one 
molecule  of  p-phenylene  diamine,  and  the  authors  discuss 
various  formula:  for  the  resulting  compound.  Though  no 
decision  as  to  the  position  of  the  primary  amido-group  could 
be  arrived  at,  yet  the  existence  of  the  latter  is  beyond 
doubt,  as  the  base  can  be  diazotised,  and  gives  reactions 
characteristic  of  a  primary  amine. 

In  addition  to  the  indulines  of  the  amido-azobenzene  melt, 
like  amidophenylinduline,  which  possess  an  unsymmetrical 
constitution,  there  exists  an  isomeric  series  which  the 
authors  term  symmetrical  indulines.  These  stand  in  the 
same  relation  to  the  safranines  as  the  induline  C13H1:,N:) 
does  to  aposafranine.  They  are  all  derivatives  of  the 
following  general  formula  : — 


NH=  .    /  —X—  .J  .XH,, 
R 

The  colouring  matters  mauvei'nc  and  indazine  belong  to 
this  series.  The  simplest  derivative,  ?«s-niethyls-induliue, 
is  unknown,  as  is  also  the  wi.9-phenyl  derivative.  On  the 
other  hand,  phenyl-wis-pheuyl-s-induline,  C;4H1SX4  (pheno- 
mauveine).  is  well  known,  and  is  obtained  by  oxidising  pure 
aniline,  or  from  nitroso-aniliuc  or-diphenylamine  and  aniline 
(Her.  26,  H94;  this  Journal,  1893,  671),  or  else  by  the 
action  of  nitroso-auiline  on  diphenyl-m-phenylene  diamine 
(Annalen,  272,  314  ;  this  Journal,  1893,  669).  The  authors 
have  found  that  in  all  cases  a  second  colouring  matter  is 
obtained,  the  formation  of  which  depends  upon  the  presence 
of  the  quinone-imide  group.  For  instance,  by  the  action  of 
nirroso-aniline  on  diphenyl-zw-phenylene  diamine,  there  is 
formed  not  only  phenomauveine,  but  al-o  a  second  colour- 


ing matter,  which    has    now    been    identified    as    an    amido- 
l>heiiyipheuoujauveine,  having  the  formula — 
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In  the  same  way,  the  action  of  nitrosodimethylaniline  on 
diphenyl-m-phenylene  diamine  yields  not  only  indazine, 
I  H...X,,  melting  at  218°— 220°  C,  but  also  the  base 
CNH._.rX„  melting  at  210" — 212  ('.,  which  is  more  easily 
soluble  in  benzene,  and  dissolves  in  concentrated  sulphuric 
acid  with  a  blue  colour,  whilst  inda/.iue  dissolves  with  a 
green  colour,  which,  on  diluting  the  solution  with  water, 
turns  blue  and  then  bluish-violet.  These  colorations  with 
sulphuric  acid  are  characteristic  of  the  two  colouring 
mutters  formed  in  this  reaction  ;  the  simpler  always  dissolves 
with  a  green,  whilst  the  more  complicated  one  dissolves  with 
a  blue  or  violet  colour.  A  similar  result  is  obtained  by 
using  nitrosodiphenylamine  in  place  of  nitrosodimethyl- 
aniline, the  two  bases  obtained  having  the  formulae  C:)0H.>oN, 
and  ('  ,H;7X3,  the  former  being  phenylmauvei'ne,  melting  at 
256° — 257°  C.,  and  dissolving  in  concentrated  sulphuric 
acid  with  a  grass-green  colour,  whilst  the  latter  is  phenyl- 
amidopheuylmauve'ine,  which  melts  at  202°('.,and  dissolves 
with  a  blue  colour  in  concentrated  sulphuric  acid.  Both 
these  compounds  are  blue  colouring  matters.  It  has  been 
found  that  the  conversion  of  indulines  into  indones  by 
heating  with  acids,  which  takes  place  very  easily  in  the 
naphthalene  series,  does  not  give  good  results  when  applied 
to  the  benzene  indulines,  and  it  is  preferable  to  employ 
alcoholic  potash  or  baryta.  Certain  of  the  indones  can  be 
obtained  by  using  nitrosophenol,  which,  when  condensed 
with  diphenyl-m-phenylene  diamine,  yields  mauvindone, 
having  the  constitution — 
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When  decomposed  by  heating  with  alkaiis  it  forms  .9-0x3'- 
benzene-indone,  although  in  small  quantity.  This  compound, 
which  has  the  formula — 


/\  -  X  _  /\ 
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is  more  easily  produced  from  phenylmauvei'ne.  Further 
investigation  proved  its  identity  with  the  safranol  Nietzki 
and  Otto  (this  Journal,  1888,  498)  obtained  as  a  decompo- 
sition product  of  phenosafranine,  and  the  authors  have  now 
separated  as  an  intermediate  product  amidobenzene-indone. 
Since  the  safranines  are  symmetrical  and  are  converted  by 
heating  with  bases  {e.g.,  alcoholic  potash)  into  the  corre- 
sponding s-indulines,  the  course  of  the  reaction  can  be 
explained,  since  the  phenosafranine  is  first  converted  into 
the  corresponding  induline,  C1SH14X4,  which  then  yields 
amidobenzene-indone  and  subsequently  oxybenzene-indone. 
Continuing  their  investigations  on  the  rosindulines  the 
authors  describe  a  nitrophenylrosinduline,  melting  at  270°  C, 
and  further  a  trinitro  derivative.  Both  these  compounds, 
when  decomposed  by  heating  with  hydrochloric  acid,  yield 
rosiudone  and  a  nitrated  aniline.  The  former  compound 
can  also  be  nitrated  to  nitroso-indone,  which,  on  reduction, 
forms  a  very  oxidisable  amidorosindone.  The  colour  base 
so  produced  forms  two  series  of  salts,  one  of  which  is  blue, 
the  other  reddish-yellow.  The  sulphonic  acids  of  rosindu- 
line and  of  rosindone,  when  heated  with  10  per  cent,  soda- 
lye  under  pressure  to  222:  C,  are  hydrolysed,  forming  the 
corresponding  oxyrosindone.  Since  these  latter  compounds 
possess  characteristic  properties,  they  are  of  use  in  identi- 
fying colouring  matters  of  the  induline  series.  To  the 
symmetrical  rosindulines  belongs  the  blue-violet  colouring 
matter  obtained  by  the  inter  action  of  nitrosodimethylaniline, 
o-naphthylamine  hydrochloride,  and  aniline.  The  constitu- 
tion already  assigned   to   the  compound  is   incorrect,   and 
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inasmuch  as  it  gives,  amongst  other  products,  B84-hydroxy- 
rosindone  when  heated  with  hydrochloric  acid  to  \80J  (.'.,  it 
has  the  constitutional  formula — 


x  — 


'\ 


\y 


— N(CH,), 


\x\/ 


C«H, 


N.C6H1.N(CH,)i 

and  can  also  be  prepared  by  the  action  of  nitrosodimethyl- 
aniline  on  phenyl-j3-naphthylamine.  The  action  of  phenyl- 
a-naphthylamine  on  nitrosodimethylaniline  gives  a  bluish- 
black  base,  which  dissolves  with  a  green  colour  in  concen- 
trated sulphuric  acid,  gives  a  more  soluble  nitrate  than  the 
/3-compound,  and  does  not  fluoresce  either  as  base  or  salts, 
reactions  by  which  the  two  isomers  can  be  readily  distin- 
guished. 

yaphthindulines. — In  their  previous  paper  (Annalen,272, 
:i-39  ;  this  Journal,  1893,669)  the  authors  have  described 
several  compounds  belonging  to  this  series,  more  especially 
Xaphthyl  red  and  Magdala  red.  The  former  is  one  of  the 
products  obtained  by  heating  benzene-azo-a-naphthylamine 
with  phenol  to  about  130°  C,  the  second  product  being 
rosinduline,  C;.:H15X3.  The  two  substances  are  separated 
by  the  lesser  solubility  in  alcohol  of  the  Xaphthyl  red 
hydrochloride. 

Magdala  Red. — The  technical  product  contains  two 
different  colouring  matters,  the  bases  having  the  composi- 
tion C3oH19X3  and  C-,„H.:iJX.„  the  latter  preponderating  in 
the  present  commercial  article,  which  is  a  hydrochloride. 
In  earlier  preparations  the  proportion  was  reversed.  The 
pure  base,  C.,0H19X3,  dissolves  in  concentrated  sulphuric 
acid  with  a  blue  colour,  which,  on  dilution,  passes  through 
greenish-brown  to  reddish-violet,  whilst  the  base,  C^ILjX.j, 
dissolves  with  a  yellowish-green  colour,  which,  on  addition 
of  water,  gives  first  of  all  a  brownish-pink  coloration,  and 
this,  on  further  dilution,  gives  a  red  solution.  The  former 
dissolves  easily  in  ether,  benzene  and  methylal,  whilst  the 
latter  is  sparingly  soluble.  By  heating  the  base  C:illHj9X3 
with  hydrochloric  acid  in  acetic  acid  solution,  it  yields  ms- 
naphthylnaphthindone,  which,  on  distillation  with  zinc  dust 
gives  .s-o-/8-naphthazine.  The  base  CjgHjpNj,  which  is  the 
true  Magdala  red,  can  be  isolated  by  means  of  its  sulphate 
<  Julius,  this  Journal,  1886,  480)  and  decomposition  with 
pure  caustic  soda,  crystallises  from  ether  in  small  greenish 
prismatic  crystals.  The  base  itself  does  not  fluoresce- 
in aqueous  or  alcoholic  solution,  but  only  the  salts.  When 
heated  with  concentrated  hydrochloric  acid  in  acetic  acid 
for  20  hours  to  21u°  C,  amido-ww-naphthylnaphthindone  is 
formed,  which  is  insoluble  in  alkalis.  There  is  simul- 
taneously produced  the  further  decomposition  product 
which  is  hydroxy-ffw-naphthylnaphthindone. 
author-  have  also  succeeded  in  removing  the  amido 
group  from  the  base  C'.^If.jjX,,  and  have  obtained  the  ba-e 
BmNj  by  boiling  the  diazo  compound  with  alcohol.  A 
table  is  appended  at  the  conclusion  of  the  paper  giving  quali- 
tative tests  for  the  various  indonea  to  .•,  hich  the  indnline 
eokmring  matters  can  be  referred.  Attention  is  also  called 
to  the  similarity  in  constitution  between  the  Indnfines,  I 
thylene-blue  colouring  matters,  and  oxazines,  and  the  com- 
plete analogy  existing  between  the  symmetrical  oxindones, 
■  (in  and  thionol — 


A:S7 


/V>,/\ 


/\:N./\ 


<  II 

"•  Tl.ionoi  Hjrdruxrfa  adone. 

(Hjrdroxvthiazonp). 

Very   Jew   derivar  ,    t)„.  rosindtilines, 

rotnndoueft,  and  oaphtbindalines  bare  been  pr<  pared  in  tin' 

Methylene  blue  and  Ovazine   MT1M,  '"it  it  is  t.,  ted 

that  method-  for  the   synthetical   preparation    of  tin-.-  gub- 
stancei  will  gradually  be  devised.  —  'J .  A.  I. 


Oxidation  <>J  Anthraquinone.    C.  Zurcher.     Hull.  Soc. 
Ind.  Mulhouse,  1895,  170. 

AWTHHAQUINONK  dissolved  in  sulphuric  acid  at  66 "  B.,  or 
mixed  with  acid  at  60J  15.,  is  easily  oxidised  by  the  addition 
of  ammonium  persulphate  and  gentle  heating.  A  small 
quantity  of  the  persulphate  causes  the  formation  of  mono- 
hydroxyantbraquinone,  a  larger  amount  and  more  vigorous 
heating,  results  in  the  production  of  alizarin  similar  to 
commercial  "  alizarin,  blue  shade." 

In  ammonium  persulphate  the  oxygen  or  part  of  it  is 
present  in  a  state  different  to  that  in  which  it  is  generally 
found  in  oxidising  agents,  for  in  the  presence  of  concentrated 
sulphuric  acid  it  converts  chromic  acid  to  chromic  oxide, 
with  copious  evolution  of  oxygen. — It.  15.  B. 

Constitution  of  Iodine  Green.     L.  Lefevre.     Bull.  Soc. 
China.  1895,  [8],  13,  247—252. 

The  author  shows  that  Hofmann  and  Girard's  Iodine  green 
is  a  methiodide  of  tetramcthyltriamidodiphenylcresylcar- 
binol,  not  of  hexamethyltriamidodiphenylcresylcarbinol  as 
has  been  generally  accepted,  in  spite  of  the  analyses  of  the 
discoverers. 

When  heated  under  ordinary  pressures,  the  green  loses 
methyliodide  and  yields  a  violet  derivative  of  tetramethyl- 
triamidodiphenylcresylcarbinol ;  when  the  heating  is  con- 
ducted under  increased  pressure,  the  liberated  methyliodide 
reacts  with  a  molecule  of  the  violet,  yielding  a  sparingly 
soluble  blue-violet  dihydriodide  of  hexamethyldiphenyl- 
cresylcarbinol.  Excess  of  methyliodide  brings  about 
reduction  to  the  hydriodide  of  leucaniline  dimethiodide. 

—A.  G.  B. 

Chrome  Ink  and  its  Preparation.     Prof.  Knapp.     Dingler's 
Polyt.  J.  296,  188—189. 

This  ink  is  easily  prepared,  has  a  good  covering  power 
and  is  inexpensive,  costing  less  than  4±d.  per  o-all.  for 
materials.  It  has,  however,  the  disadvantage  of 
occasionally  gelatinising.  This  is  due  to  two  causes  :  the 
relative  solubility  of  logwood  extract  in  hot  and  cold  water, 
and  the  properties  of  the  chromium  lake  itself.  Com- 
mercial logwood  extract  dissolves  slowly  and  sparingly  in 
cold,  but  readily  and  quickly  in  hot  water.  A  °8mall 
quantity,  about  2  per  cent,  of  charcoal  always  remains 
undissolved,  and  the  filtered  solution  on  standing  deposits  a 
red  precipitate.  With  30  times  its  weight  of  water,  about 
20—30  per  cent,  separates  out.  A  well-prepared  black  ink 
contains  only  3 — 4  percent,  of  solid  matter,  but  is  perfectly 
opaque  even  in  layers  only  a  few  millimetres  thick.  It 
passes  through  a  filter  as  quickly  as  water,  and  without 
leaving  any  residue.  It  is,  however,  very  easily  salted  out, 
and  even  the  presence  of  a  small  excess  of  potassium 
bichromate  is  sufficient  to  produce  gelatinisation  after  a 
shorter  or  longer  period.  Another  point  which  also  bears 
on. the  precipitation  of  the  ink,  is  the  action  of  the  metallic 
nib.  If,  as  is  the  case  at  the  present  time,  coppered  nibs 
be  used,  it  is  uoticed  that  with  an  ink  having  a  tendencv  to 
deposit,  the  coppered  portion  is  soon  attacked  and  becomes 
covered  with  a  gelatinous  coat,  whilst  the  bright  steel  por- 
tions are  uncoated  or  but  very  slightly  attacked.  In  order 
to  obtain  a  satisfactory  ink,  a  logwood  extract  is  prepared 
by  boiling  and  allowed  to  stand  until  thoroughly  cold.  A 
solution,  after  cooling  and  filtering,  should  contain  4  per 
cent,  of  dry  extract.  The  chromate  solution  should  be  pre- 
pared cold  and  contain  8 — 9  per  cent,  of  potassium 
bichromate.  It  is  advisable  not  to  add  the  chromate  at 
once,  but  in  small  quantities,  testing  th  ■  ink,  after  cooling, 
from  time  to  time.  As  a  guide  to  the  amount  it  mav  be 
mentioned  that  100  grms.  of  one  extract  required  3-13, 
:s  -33,  and  3-26  grms.  of  crystallised  potassium  bichromate, 
whilst  another  extract  required  from  4*43  to  4  47  grms.' 
It  must  be  remembered  that  the  ink  is  paler  cold  than  hot,' 
and  the  tests  must  therefore  be  taken  with  cooled  sample-.' 
A  small  addition  of  alkali  has  the  effect  of  causing  the  ink 
to  flow  freely.— T.  A.  L. 

PATENTS. 

Improvement*  in  tho  Manufacture  or  Production  of  Ortho- 
and  Para-osy-orthotoluic   Acids  and  Metacresol,     O. 
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W.  Johnson,  London.     From  Kalle  and  (    -    Biebrich-on- 
the  Rhine,   German;        Eng     Put.    16,559,    August   30, 

I- 
Tin  compounds  referred  to  are  obtained  bj  the  action  of 
caustic  Boda  al  a  high  temperature  on  1 . 3-naphthalene 
disulphonic  acid  and  certain  of  its  derivatives.  As  an 
intermediate  product.l  .  3- dihydroxy  naphthalene  is  produced, 
which,  on  further  heating  with  alkalis,  Bplits  up  into  o-toluic 
acid  and  acetic  acid  nr  one  of  its  decomposition  products. 
[n  place  of  the  1.8-naphtbalene  dissdphonic  acid,  a  corre- 
sponding  naphthol  or  naphthylamine  sulphonic  acid  may  be 
employed,  and  it  is  immaterial  whether  the  sulphonic 
acid  group  i^  in  the  a-  or  0-position.  By  employing  a 
naphthalene  trisnlphonic  acid  in  which  two  of  the  sulphonic 

I  groups  are  in  the   l  .S-position,  different  products  are 
obtained  according  to  the  position  of  the  third  sulphonic 

acid  group.      For  instance,  o-hydroxy-o-toluic  acid — 

CHj.OH.CHj.CO.HI  I  :2:3] 

is  obtained  from  1.3.4'-naphthalene  trisnlphonic  acid  or 
m  •!.  I .  I'-naphthylamine  disulphonic  acid.  By  employing 
l  ,3.2'-naphthalene  trisnlphonic  acid,  1 . 3 . 2'-naphthylamine 
disulphonic  acid,  or  1 .3.2'-amidonaphthol  sulphonic  acid 
there  results p-hydroxy-o-toluic  acid— 

1.  i.i;.('„U:i.('II,.(iI(.(  <UI. 

It  a  l.3.3'-derivative  be  used  either  as  a  naphthalene 
trisulphonic  acid,  naphthol,  or  naphthylamine  disulphonic 
acid,  the  resulting  product  is  m-cresol.  The  following 
working  details  are  given  for  the  manufacture  of  o-hydroxy- 
o-toluic  acid: — By  treating  1 . .^-naphthalene  disulphonic 
acid  with  fuming  Bulphuric  acid  at  a  low  temperature  it  is 
converted  into  1 .3.  I'  -  naphthalene  trisnlphonic  acid. 
60  kilos,  of  this  acid,  together  with  120  kilos,  of  caustic 
M>daand  90  litres  of  water,  are  heated  for  five  hours  to 
280°  C.  The  melt  is  then  poured  into  water,  acidulated, 
boiled  to  expel  sulphurous  acid,  and  filtered.  The 
o-hydroxy-o-toluic  acid  crystallises  out  on  cooling,  and 
melts  at  14:5°  C.  Its  acetyl  derivative  crystallises  in  shining 
long  needles,  melting  at  144°  C.  For  the  preparation  of 
m-cresol  the  1.8. 3'-naphthalene  trisulphonic  acid  is  used, 
the  same  quantities  being  taken  as  above.  After  acidulating 
the  melt,  the  »»-cresol  produced  is  separated  from  a  small 
quantity  of  o-toluic  acid  simultaneously  produced,  by  distil- 
lation with  steam  in  presence  of  soda. — T.  A.  L. 

Manufacture  of  a  Yellow  Basic  Colouring  Matter. 
O.  Imray,  London.  From  "  The  l-'arbwerke  vormals 
Meister,  Lucius,  and  Bruning,"  Hoeehst-on-the-Maine, 
Germany.     Eng.  Pat,  17,018,  September  7,  1894. 

By  heating  »i-nitrophenol  or  its  ethers  with  />-toluidine  and 
^-toluidine  hydrochloride  in  presence  of  a  metallic  chloride, 
a  yellow  basic  dyestuff'  is  produced.  This  has  the  composi- 
tion Cgll^X;,  and  is  a  homologue  of  diamidodiphenyl- 
acridine  (phosphine),  and  like  the  latter,  gives  a  characteristic 
sparingly  soluble  nitrate.  It  is  obtained  by  heating  together 
1O0  kilos,  ofp-toluidine  hydrochloride,  30  kilos,  of  p-toluidinc, 
and  10  kilos,  of  ferrous  chloride  to  200°— 220°  C.in  a  vessel 
provided  with  an  agitator.  30  kilos,  of  m-nitro-phenol  are 
then  gradually  added,  and  after  the  reactionis  complete,  the 
melt  is  repeatedly  extracted  with  hot  water,  the  red  dyestuff 
being  precipitated  with  salt  from  the  filtered  solutions.  The 
dyestuff  is  then  re-dissolved,  fractionally  precipitated  with 
an  alkali,  and  finally  converted  into  the  nitrate,  which 
crystallises  well.  The  base,  which  melts  at  230°  C,  is 
slightly  soluble  in  water,  readily  in  alcohol,  ether,  and  ben- 
zene, forming  yellow  solutions  with  a  green  fluorescence. 
The  new  colouring  matter  dyes  yellow  shades  on  tannin- 
mordanted  wool  and  cotton. — T.  A.  L. 

Manufacture  of  Yellow  Basic  Dyestuffs.  O.  Imray, 
London.  From  "  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,"  Hoechst-on-the-Maine,  Germany. 
Fng.  Pat.  17,049,  September  7,  1894. 

When  wf-nitro-amines  are  heated  with  aniline  and  aniline 
hvdrochloride,  there  result  blue  basic  dyestuffs  of  the  induline 
series,  but  if  p-toluidine  be  substituted  for  the  aniline,  the 
reactiob  takes  a  different  course  and  homclogues  of  diamido 


diphenylacridine  (chrysaniline)  are  produced.  For  instance, 
i>\  beating  together  one  of  the  nitrotoluidine  — 

(II,:. NO.:. Nil  1  :2:4  or  1:  1:2, 

with  p-tolnidine  and  p-tolnidine  hydrochloride  in  pretence 
of  ferrous  chloride,  a  base  is  obtained  having  the  formula 
(':1II](N    and  the  following  constitution  :  — 


/\  =  V_  /\ 
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.Nil. 
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CfH4.NHj(l:4) 

The  product  is  obtained  by  heating  together  in  a  vessel 
provided  with  an  agitator,  100  kilos,  of  p-tolnidine  hydro- 
chloride, 30  kilos,  of  p-toluidine,  and  10  kilos,  of  ferrous 
chloride  to  200° — 220"  ( '.,  ami  30  kilos,  of  one  of  the  above 
nitrotoluidijies  is  slowly  stirred  in  at  this  temperature. 
When  the  raaetiou  is  complete,  the  melt  is  extracted  with  boil- 
ing water  and  the  dyestuff  precipitated  with  salt.  It  is  then 
re-dissolved  in  water,  fractionally  precipitated  with  an 
alkali,  and  converted  into  the  sparingly  soluble  nitrate.  The 
base  melts  at  212°  C,  is  slightly  soluble  in  water,  but  easily 
in  alcohol,  ether,  and  benzene,  giving  yellow  solutions  with 
a  green  fluorescence.  The  colouring  matter  dyes  silk,  wool, 
and  cotton  mordanted  with  tannin,  yellow.  In  place  of  the 
nitrotoluidines  mentioned,  their  mono- and  dimethyl  deriva- 
tives may  also  be  employed,  and  in  addition,  the  m-nitro- 
derivatives  of  mono-  and  di-niethyl-  and  -ethylaniBne, 
yellow  to  reddish-yellow  and  orange  colouring  matters- 
resulting  in  all  cases. — T.  A.  L. 

Improvements  in  the  Manufacture  of  Hydra zo  Compounds 
from  Aromatic  Nitro  Hydrocarbons.  F.  Straub,  Berlin, 
Germany.     Eng.  Pat.  17,133,  September  8,  189  t. 

In  the  formation  of  hydrazo  compounds  by  alkaline 
reduction  from  nitro  compounds,  owing  to  the  production 
and  separation  of  azo  and  azoxy  derivatives  as  intermediate 
products,  good  yields  have  not  hitherto  been  obtained  by 
electrolytic  reduction  methods.  According  to  the  patentee, 
it  is  essential  that  the  initial  and  intermediate  products 
shall  remain  in  solution  during  the  whole  operation,  and 
he  also  states  that  caustic  potash  is  to  be  preferred  to 
caustic  soda.  The  current  employed  is  17 — 18  amperes 
per  sq.  c,  with  a  tension  of  4 — 5  volts,  the  temperature  of 
the  reduction  cell  being  60°— 80°  C.  The  anode  and 
cathode  are  separated  by  a  porous  diaphragm,  the  anode 
of  metal  dipping  into  10 — 20  per  cent,  caustic  potash  lye, 
whilst  the  cathode  of  carbon  or  metal  is  in  the  solution  of 
the  nitro  body.  For  the  preparation  of  hydrazobenzene 
by  this  method,  75  kilos,  of  nitrobenzene  are  dissolved  in 
460  litres  of  96  per  cent,  alcohol  and  80  litres  of  caustic 
potash  lye  (KOH  :  ILO  =  2  :  1)  and  submitted  to  the 
action  of  the  above  current  until  the  liquor  has  become 
light  yellow.  The  alcohol  is  then  distilled  off  and  the 
residue  collected  on  a  filter.  The  yield  is  85  to  90  per  cent, 
of  the  theoretical.  The  hydrazo-benzene  so  obtained  may 
be  converted  in  the  well-known  manner  into  benzidine. 

— T.  A.  L. 

Improvements  relating  to  the  Preparation  of  Diazo  Salts, 
and  to  the  Use  of  the  same  for  Dyeing  and  Printing. 
A.  Feer,  Miilhausen,  Alsace,  Germany.  Eng.  Pat. 
18,429,  September  28,  1894. 

Stable  diazo  salts  are  obtained  according  to  this 
invention  by  combining  certain  diazo  compounds  with 
the  carboxjlic,  sulphonic,  and  disulphonic  acids  of  aromatic 
hydrocarbons  and  their  derivatives,  and  with  methyl- 
sulphuric  acid,  phenylsulphuric  acid,  and  their  homologues. 
The  diazo  solution  obtained  from  27  ■  6  kilos,  of  p-nitr3niline, 
28  kilos,  of  sulphuric  acid,  and  14  kilos,  of  sodium  nitrite, 
is  run  into  a  concentrated  solution  of  72  "4  kilos,  of 
o-naphthalene  sodium  sulphonate.  The  precipitate  is 
filtered  off  and  dried  at  about  30°  C.  The  dye-bath  is 
prepared  by  dissolving  the  salt  in  water  and  adding  sodium 
acetate,  whilst  for  printing,  the  salt  is  simply  mixed 
with  the  thickening. — T.  A.  L. 

The  Manufacture  or  Production  oj  Colouring  Matters. 
H.  F.  Newton,  London.      From   "The   Farbenfabriken 
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vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.    Kng. 
Pat.  18,578,  October  1,  1894. 

This  is  a  further  extension  of  the  following  Eng.  Pats.  : — 
18,519  of  1889,  3397  of  1890,  13,44*  of  1890,  and  5984  of 
1H91  (this  Journal,  1890,  1039;  1892,  999  ;  1891,  760;  and 
1892,345).  These  specifications  relate  to  the  production 
of  azo  dyestuffs  for  wool,  obtained  by  combining  the  diazo 
derivatives  of  amines  or  substituted  amines  with  the 
sulphonic  acids  of  1 '  l'-dihydroxynaphthalene.  Under 
the  present  patent  the  combination  of  certain  other  amines 
is  claimed,  such  as  the  diazo  compounds  of  the  ethereal 
salts,  amides,  or  anilides  of  aromatic  amidocarboxylic  acids 
or  of  amido  ketones.  The  combination  is  carried  out  in 
the  usual  manner,  of  which  the  following  is  an  example. 
The  diazo  compound  from  16  "5  kilos,  of  the  ethyl  ether 
of  /j-amidobenzoic  acid,  hydrochloric  acid,  and  7  kilos,  of 
sodium  nitrite  is  run  into  an  aqueous  solution  containing 
36-4  kilos,  of  the  sodium  salt  of  1 .  l'.4.2  dihydroxy- 
naphthalene  disulphonic  acid  and  40  kilos,  of  sodium 
acetate.  When  the  formation  of  the  dyestuff  is  complete, 
the  whole  is  made  alkaline,  and  the  colouring  matter,  after 
salting  out,  is  filter-pressed  and  dried.  It  has  the  following 
constitution : — 

CJI-OX,.C(iH1.N  =  N".C,0H3(OH)2(SO^Na)2 

and  dyes  wool  magenta-red  shades  from  an  acid  bath. 

— T.  A.  L. 

Manufacture  of  New  Condensation  Products  and 
Colouring  Matters  derived  therefrom.  C.  D.  Abel, 
London.  From  "  The  Actien  Gesellschaft  fur  Anilin 
Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  18,588, 
October  1,  1894. 

V>\  condensing  the  uitroso  derivatives  of  secondary  and 
tertiary  amines  or  their  sulphonic  acids  with  l-2-amido- 
naphthol  or  its  sulphonic  acids,  comi>ounds  are  obtained 
which  dye  chrome-mordanted  wool  grey,  but  by  subsequent 
treatment  with  sulphur  and  fuming  sulphuric  acid,  these 
products  yield  blue  colouring  matters  dyeing  fast  blue 
shades  on  metallic  mordants.  A  solution  of  24  kilos,  of 
1 '2-atnidonaphlhol  sulphonic  acid  and  6  kilos,  of  sodium 
carbonate  in  500  litres  of  water  is  mixed  with  18  6  kilos, 
of  nitrosodimethylaniline  hydrochloride.  A  blue-black 
precipitate  separates  out,  which  dissolves  in  soda-lye  with 
a  dull  red-violet  colour,  changing  to  yellow  on  the  addition 
of  hydrochloric  acid,  whilst  the  solution  in  concentrated 
sulphuric  acid  is  reddish-yellow.  In  order  to  convert  it 
into  the  blue  dyestuff,  10  kilos,  of  the  condensation 
product  and  2  kilos,  of  flowers  of  sulphur  are  dissolved  in 
100  kilos,  of  fuming  sulphuric  acid  containing  23  per  cent, 
of  SO.,  and  heated  to  40°— 60'  C.  for  5—6  hours.  The 
melt  is  then  poured  into  water,  filtered  off,  the  precipitate 
dissolved  in  dilute  soda  solution,  and  after  filtration  the 
colouring  matter  is  salted  out.  It  forms  a  blue  crystalline 
powder,  easily  soluble  in  hot  and  moderately  soluble  in 
cold  water,  and  dyes  chrome-mordanted  wool  a  blue  shade. 

— T.  A.  L. 

Manufacture  of  Basic  Orange'  Yellow  Colouring  Matters. 
O.  Irnray,  London.  From  "The  Society  of  Chemical 
Industry  in  lia-le,"  Basle,  Switzerland.  Eng.  Pat.  18,589, 
October  1,  1894. 

'I  he  yellow  colouring  matters  of  the  acridtne  series,  such 
line  yellow  and  benzoflavine,  may,  according  to  this 
invention,  be  easily  alkylated,  yielding  orange-yellow  to 
orange-red  dyestuffs  suitable  for  leather-dyeing  and  for 
fibna  mordanted  with  tannin.  A  mixture  of  lo  kilos,  of 
aendine  yellow,  20  kilos,  of  methyl  alcohol,  and  ."»  kilos,  of 
hydrochloric  acid,  i-  heated  for  9  »  liours  in  an  enamelled 
autoclave,  to    |g0° — I'M)     «'.      Alter   eooling,   tie  of 

OOol   is   distilled    oil'  arid   the   residue   dissolved    in    water 

and  filtered.    The  dyestuff  can  be  separated  as  zinc  chloride 

double   salt  by  adding  zinc   chloride   to   the   solution.      The 

hydrochloride  is  a  brownish-red  powder  which  differs  from 

dine  yellow  in  being  easily  soluble,     it  gires  orange* 

yellow  shades  on  leather  and  on  cotton  mordanted   with 

tannin    and    tartar    emetic.      By    riling    ethyl    in     place    of 

methyl  alcohol,  more  yellowish   shades  are  obtained.     Of 

•e,  in  place  of  hydrochloric  acid  and  methyl  alcohol, 


other  alkylating  agents  may  be  employed,  such  as  methyl 
chloride  or  bromide,  or  methyl  alcohol  and  sulphuric  acid, 
with  the  same  results. — T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL,  SILK.  Etc. 

PATENTS. 

Improvements  in  or  in  connection  with  Retting  Flax,  Jute, 
or  other  similar  Fibrous  Materials   and  Eliminating  the 
dummy  or  other  Matter  therefrom.     If.  S.  Close,   York- 
shire,   and    \V.  ().    Uoff,    Leicester.     Kng.    Tat.    f 4,363, 
July  26,  1894. 

The  fibrous  materials,  placed  in  wire-work  receptacles, 
are  immersed  from  1  to  3  hours  in  hot,  water  to  which 
is  added  liquid  anmouia  of  from  0-928  or  0  940  or, 
if  desired,  0-880  sp.  gr.,  in  the  proportion  of  about  j  to 
.',  oz.  to  every  lb.  of  the  fibrous  materials.  Instead  of 
ammoniti,  ammoniaeal  salts  of  equivalent  strength  may 
be  used.  Then  the  materials  are  passed  through  squeez- 
ing rollers,  and  immersed  in  hot  soft  water,  and  finally 
from  1  to  4  hours  in  hot  water  to  which  is  added 
soft  soap,  or  cotton-seed  oil,  or  olive  oil,  in  the  pro- 
portion of  about  1  to  2  oz.  to  every  14  lb.  of  the  fibrous 
materials.  The  drying  is  effected  in  a  chamber  in  which 
cold  air  is  caused  to  circulate  freely  amongst  the  fibrous 
materials. — H.  S. 

Improvements  in  Apparatus  for  Impregnating  Textile 
Fabrics  with  Liquor.  J.  Smith,  Heywood.  Eng.  Pat. 
14,873,  August  3,  1894. 

Pieces  of  the  fabrics  to  be  treated,  are  led  into  a  vessel 
provided  with  a  system  of  rollers  over  which  the  fabrics 
are  passed  up  and  down.  The  rollers  are  so  arranged  that 
only  a  small  quantity  of  liquid  will  be  needed  to  fill  the 
vessel.  The  material,  in  passing  between  the  immersed 
rollers,  is  nipped  and  pressed.  The  apparatus  is  .  provided 
with  a  conveyor  for  the  treatment  of  large  pieces  of  fabrics 

— H.  S. 
Improvements  relating  to  the  Treatment  of  Textile  Materials 
and  Products  for  the  Manufacture  therefrom  of  Artificial 
flair,  and  for  other  Purposes.  G.  Jacober  and  A. 
Rabourdin,  Tvry-Port,  France.  Kng.  Pat.  16,785,  Sep- 
tember 3,  1894. 

The  cellulose  of  cotton,  ramie,  and  other  vegetable  fibres,  is 
first  cleansed,  to  remove  impurities,  by  treatment  with 
alkaline  or  other  suitable  solutions,  with  subsequent 
washing.  It  is  then  treated  from  ^  to  1  hour  at  the  ordinary 
temperature  with  a  mixture  containing  100  parts  of 
chemically  pure  monohydrated  sulphuric  acid,  12  to  40 
parts  of  pure  glycerin,  and  15  parts  of-  distilled  water. 
Stearinc,  paraffin,  oleine,  dextrin,  or  other  suitable  sub- 
stances may  be  used  instead  of  glycerin.  This  operation 
is  followed  by  washing,  neutralising  the  acid,  and  drying. 

-  II.  S. 
Improvements  in  lh<-  Treatment  <>/'  Wool  and  other  Textile 

Material-    with    Liquids,    and    in    Apparatus   theietor. 

A.    Dicktus,    Verviers,    Belgium.      Kng.    Pat.    17,205. 

September  10,  1894. 

Tin  principal  object  of  this  invention  is  to  improve  the' 
action  of  washing  or  scouring  liquids  upon  wool  or  other 
textile  substances,  whilst  maintaining  the  fibres  in  their  natural 
state.  The  process  consists  in  causing  the  fibrous  material!!, 
by  means  of  the  liquids  used,  to  he  carried  along  either 
continuously  6r  intermittently  in  a  series  of  chutes  open 
to  the  air,  which  are  provided  with  bucket  wheels,  dams, 
or  other  suitable  mechanical  arrangements,  and  are 
interrupted  by  Calls.    The  patentee  declares  that  by  this 

process    Of   aeration,    Soaking,  and    agitation,  the    materials 

undei  treatment  are  effectively  cleansed  without  injury  to 
the  fibres.— H.  8. 

Improvement  in  the  Waterproofing  of  Textile  Fabrics,  and 

in   Apparatus  llieri/ur.      .1.  15.  IVarnley  and  J,  S.  Keani- 

le\,  Bradford.     Eng.  Pat.  22,785,  November  24,  L894. 

Tin.  patentee-  have  found    that    by  adding  a  small  quantity 

of  solvent   to  the  waterproofing  agents,  the  melting  point 
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i    ii   reduced.      They   therefore   mi*    suitable 

-.  such  ni  paraffin  wax,  Japanese  wax, 

fcc,  with  amnall  quantity  ol  solvent, 

the  waterproofing  substances,  but 

.    ,.,  reduce  the  melting  point  so  that  the  mixture 

|j  be  liquefied.     This  mixture  is  tin  n  applied  to  the 

fabtic  by  means  <>!'  three   rollers,  each  laid  horizontally,  but 

I  one  above  the  other.    The  lowest  of  them  dips  into 

th<  Ii  [uefied  substance"  and  transfers  it  to  the  second  roller, 

which  ig  i    with  an   absorbent  material   upon  which 

,1„.  stance  is  evenly  deposited.    The  fabric  is 

•  ec-n  this    roller   ami   the   top  roller,  the 

ubstance  being  hereby  deposited   on  the 

f;,l,  a  state  as  to   require  no  further  melting. 

ric  is  then   passed  through  a  <hyinj:  machine.     The 

pat<  atees  declare  that  by  this  process,  the  fabric  is  rendered 

waterproof   without    interfering    with    the    porosity  of  the 

fabric   and  that  all  risk  from  fire  and  explosion  is  avoided. 

— H.  S. 

A  i,  Improved  Process  of  Retting  Flax,  Hemp,  and  other 
riant*.  .1.  Hennig,  Courtrai,  Belgium.  Eng.  Pat  8243, 
April  25,  l*'J">. 
Tin  patentee  adds  to  the  retting  water,  a  certain  quantity 
<  I  yeast,  accompanied  or  not  by  an  organic  acid,  such  as 
citric,  tartaric,  or  acetic  acid.  The  proportion  of  200  grms. 
of  yeast  t.  1  he  itolitre  of  water  and  10  grms.  of  any  of  the 
above-mentioned  acids,  is  stated  to  give  good  results.  The 
temperature  must  be  maintained  at  about  30°  C,  so  as  not 
to  interrupt  the  fermentation.  Care  should  be  taken  to 
p  the  fibrous  substances  to  be  treated,  fully  in  the 
liuuid.  From  the  moment  when  the  fermentation  change- 
from  the  vinous  into  the  putrescent  state,  the  material 
Tinder  treatment  must  be  carefully  watched,  and  taken  out 
of  the  bath  so  soon  as  the  fibres  freely  detach  themselves 
from  the  woody  substance.  The  fibres  are  then  washed, 
preferably  in  a  continuous  current  of  water. — H.  S. 

A   Process  for  Washing   Crude   Wool.     F.  Raschig,  Lud- 

wigsbafen,  Germany.  Eng.  Pat.  10,918,  June  1,  1893. 
Tin:  washing  is  done  by  using  simultaneously  soda  soap 
and  cresylic  acid,  the  latter  being  partly,  fully,  or  not  at  all 
saturated  with  caustic  soda.  The  patentee  states  that  the 
addition  of  the  cresylic  acid  to  the  soda  soap  greatly 
increases  the  solubility  of  the  latter,  a  mixture  of  20  parts 
of  soda  soap  and  5  parts  of  cresylic  acid  dissolved  in  100 
if  water  at  40°  C.  possessing  great  detergent  power. 

— H.  s. 


VI-DYEING,  CALICO  PRINTING,  PAPEE- 
STAINING,  AND  BLEACHING. 

Glucina  as  a  Mordant.    M.  Prud'bomme.     Bull.  Soc.  Ind. 
Mulhouse,  1S9.3,  166—169. 

Tin  valency  of  gluciuum  has  long  been  a  disputed  point. 
The  author  sought  to  solve  the  problem  by  ascertaining  the 
properties  of  its  oxide  as  a  mordant  for  alizariu  and  similar 
oxyketonic  colouring  matters.  The  hydrates  of  sesqui- 
oxides,  such  as  ALO\,  CroO:„  Fe.:0:i,  do  not  alone  form 
useful  soap-resisting  lakes  with  alizarin,  but  an  addition  to 
the  dyebath  of  1  mol.  lime  for  1  mol.  alizarin  is  neces-ary. 
But  the  hydrates  of  protoxides  of  diatomic  metals,  e.g., 
XiO,  CoO,  and  also  SuO  act  differently :  the  addition  of 
lime  -alts  to  the  dye-bath  causing  no  change  in  the  shade, 
or  at  most  a  slight  diminution  in  intensity. 

To  fix  gluciuum  hydrate  on  cotton,  a  solution  of  the 
sulphate  was  precipitated  with  ammonia  and  ammonium 
carbonate,  and  the  carbonate  formed  was  di-  solved  in  acetic 
acid.  The  cotton  was  padded  in  this  solution,  dried,  aged, 
and  passed  through  ammonia.  One  portion  was  djred  with 
alizarin  in  distilled  water,  another  equal  portion  with 
alizarin  and  calcium  acetate  (equal  mols.).  After  dyeing, 
the  patterns  were  wrung  out  and  soaped  at  the  boil.  They 
differ  little  in  intensity,  the  first  being  slightly  deeper. 
The  author  concludes  that,  as  a  mordant,  glucina  acts  as  a 
protoxide.  Further  dyeing  trials  yielded  these  results  on 
cotton     Nitro  alizarin,  red  ;  Alizarin   blue,  greenish-blue  ; 


Antbrapurpurin,  red-violel  ;  Alizarin  Cyanine  G.  violet-blue. 

To  prepare  a  mordant  for  wool,  the  hydrate  is  precipitated 
by  ammonia  and  dissolved  in  tartaric  acid.  This  mordant 
give-  useful  shades  with  Alizarin,  Alizarin  Blue,  Coerulein, 
and  Alizarin  Bordeaux  1!.  — 11.  1!.  15. 

New  Method  for  the  Dyeing  of  Fins.     Krdmann.     Zeits. 
ang.  (hem.'  1893,  [14],   124—4^9. 

I'm:  older  method-  of  dyeing  furs  are  kept  secret.  Although 
dyes  for   wool  are   equally   applicable  to  hair,  only   tie 
which   can  be  applied   cold   are  available  for  fur,  as    hot 
liquids    would     attack    the    hide    and    loosen    the    hairs. 
(  hrysoidine,  /3-Xaphthol  green,  and  Methyl   viclet   may  be 
employed   merely  warm  ;  but   the  furrier    usually   requires 
shades  of  brown  and  black.     The  author  therefore  employs 
oxidation  colours,  produced  by  exposing  such  organic  bases 
as  8-phenylenediamine,  C6rL(rJH,)2[] :4],  and  para-amido- 
phenol,  to  the  action  of  oxidising  agents.     For  the  latter, 
ferric  chloride,  or  potassium  bichromate  or  permanganate, 
may  be  used  ;  but  hydrogen   peroxide  is  better,  because   it 
leaves  no  salt  to  be  washed  out  subsequently.     Angora  hair 
dipped  in  a  cold  mixture  of  equal  volumes  of  3  per  cent. 
/8-phenylenediamine    and    3    per    cent,    hydrogen    peroxide 
solutions,  and  exposed  freely  to  air,  becomes  black  after  a 
quarter  of  an  hour,  and  in  a  few  hours  the  colour  is  so  fast 
that  it  resists  even  boiling  soap  solution,  whilst  the  micro- 
scope shows  the  section  of  any  hair  to  he  equally  and  evenly 
dyed  in  all  parts,     Para-amidophenol,  C.H^'U.^.OHfl  :4], 
mixed  with  an  equivalent  quantity  of  alkali,  gives  similar 
oxidation  colours,  but   of  a  lighter   brown    shade.      Since 
warm  mixed  solutions  of  /3-phenyleuediamine  and  quinone 
give  a  deep  browu  precipitate,  in  which  the  molecules  are 
combined    in    equal    proportionns,     and    since    there    is    a 
distinct   smell   of  quinone  during  the   dyeing    process,  the 
action  of  the  dye  is  ascribed  to  the  formation  of  the  latter 
substance.     The  brown   precipitate  above  mentioned  is  in- 
soluble in  water  and  but  slightly  soluble  in  alcohol,  whilst 
it  dissolves  readily  in  glacial  acetic  acid.     Almost  insoluble 
in  sodium  carbonate  solution,  it  is  freely  taken  up  by  dilute 
soda-lye,  whence  it  is  re-precipitated  by  carbon  dioxide  or 
other   acids.      The  above    oxidising   reaction    is    probably 
accompanied  by  others  more  complex,  and  the  shades  of 
colour  produced  upon  the  fur  are  correspondingly  varied 
at   different   times.      "  Metol"    and   "Amidol"    (diamido- 
phenol),  toluylenediamine,    amidodimethylaniline,    and    j8- 
phenylenediamine   sulphonic  acid,    dye   hair  dark   brown ; 
but  those  containing  the  sulpho  group    give  more   soluble 
and  therefore  less  fast  colours.     The  presence  of  a  carboxyl 
group   also  renders  the  dye  less  fast,  otherwise  amidopara- 
oxybenzoic    acid   could  be    used   to   give    a  yellowish-red, 
para-amidosalicylic    acid     a    bright    reddish-brown,     and 
1:3:  4-diamidobenzoic   acid  a  brown  colour.     The   bases 
recommended    are    now    in    the  market    under  the  name 
Ursol.     On  different  furs    different   shades   of  brown    are 
developed,  and  the  tint  may  be  varied  by  altering  either  the 
base  or  oxidising  agent.      The  fur  may  be  wholly  immersed 
in  the  bath,  or  the  dye  may  be  painted  on ;  or,  again,  the 
skin  may  be  dipped  into  a  light-coloured  bath,  and  then  the 
hairs  may  be  painted  with  a  darker  dye. 

For  dyeing  human  hair,  para-amidophenol  is  recom- 
mended because  it  is  non-poisonous,  and  gives  a  good 
colour,  free  from  the  violet,  red,  or  yellow  tint  commonly 
resulting  from  the  use  of  dyes.  /8-phenylenediamine  should 
not  be  used,  as  it  is  poisonous,  and  leads  to  inflammation  of 
the  skin  and  eczema. — W.  G.  M. 

Dyeing  and  Colouring  Paper.     A.  M.  Villon.     Bull.  J.  des 

Fab.  de  Papier,  1895,  [15],  2,  and  [16],  4—5. 
Varnishing  with  Metallic  Soaps.  —  Metallic  soaps 
form  excellent  varnishes  for  paper  because  they  are 
very  adhesive,  impermeable,  and  flexible.  As  a  base 
for  these  varnishes,  palmitate  of  alumina  may  be  taken 
as  a  type.  An  aqueous  solution  of  palm  soap  is  treated 
with  sulphate  of  alumina.  10  kilos,  of  soap  are  dissolved 
in  100  kilos,  of  boiling  water.  30  kilos,  of  sulphate  of 
alumina  are  dissolved  in  200  litres  of  boiling  water  to  which 
is  gradually  added  the  soap  solution,  whilst  agitating.  A 
white  gelatinous  precipitate  of  palmitate  of  alumina  is 
formed,  which  solidifies  during  the  12  hours  the  liquor  is 
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•allowed  to  cool.  This  precipitate  is  placed  upon  a  cloth  to 
-drain,  pulverised,  washed  in  cold  water,  and  dried.  The 
agglomerated  pieces  are  again  reduced  to  powder,  l'alniitate 
of  alumina  is  insoluble  in  cold  water,  but  soluble  in  benzene, 
■essence  of  turpentine,  and  petroleum  spirit.  A  solution  of 
alumina  soap  of  25,  10,  and  SO  gnus,  per  litre  of  petroleum 
spirit  constitute  an  excellent  varnish  for  paper,  which  may 
also  be  employed  like  gum-lake,  than  which  it  is  much 
cheaper,  and  is  also  absolutely  transparent.  Another  method 
■of  preparing  this  soap  consists  in  dissolving  1  kilo,  of  soap 
in  10  litres  of  water,  and  gradually  adding  15  litres  of  petro 
leum  spirit,  with  constantstirring.  The  liquid  finally  separates 
into  two  layers,  the  lower  being  an  aqueous  solution  of  soda, 
and  the  upper  a  solution  of  alumina  soap  in  petroleum 
spirit,  which  is  decanted  off  and  allowed  to  rest  a  week, 
until  clear  and  free  from  water. 

The  colouriug  of  varnish  is  a  delicate  operation  owing  to 
the  difficulty  of  preventing  the  destruction  of  the  trans- 
parency. The  colouring  matter  must  be  quite  soluble  in 
the  vehicle  employed.  Until  recent  years  there  were  only 
alcohol  varnishes  that  were  suitable  for  the  production  of 
ooloured  varnishes,  whereas  these  are  now  prepared  from 
•coloured  soaps,  coloured  resins,  waxes,  &c. 

Resins,  dragon's  blood,  and  gamboge  give  the  yellow  and 
red  varnishes  ;  the  gold  alcohol  varnishes  are  also  prepared 
as  described.  The  following  are  a  few  examples  of  gold 
varnish :  — 

1.  Gum-lac,  500 ;  cachou,  4;  dragon's  blood,  60; 
and  alcohol  90"",  500  grms. 

2.  Gum-lac,  250;  gamboge,  125;  saffron,  10;  and 
alcohol,  1,000  grms. 

3.  Gum  lac,  250;  sandarae,  125;  mastic  drops,  70; 
Venice  tuqientine,  60  ;  gamboge,  60  ;  aloes,  15  ;  and  alcohol 
36°,  1,500  grms. 

4.  Gum-lac,  180  ;  sandarae,  45:  Venice  turpentine,  43; 
■dragon's  blood,  125  ;  and  alcohol  96°,  1,500  grms. 

Varnishes  coloured  with  extracts  of  colouring  matters  are 
prepared  by  simply  dissolving  the  colouring  matter  and  then 
the  resin  in  alcohol.  Cochineal,  indigo  (indigo  carmine), 
quercitron,  orchanet,  and  orchil  can  also  be  employed.  For 
this  cia-s  of  varnish  vegetable  colouriug  matters  have  been 
gradually  replaced  by  artificial  colours,  which  give  brighter, 
clearer,  and  "  shot "  colours. 

Varnishes  tinted  with  Aniline  Cclours. — The  ordinary 
varnishes  are  simply  prepared  by  adding  to  the  white 
transparent  varnish  an  aqueous  solution  of  aniline  colour  in 
alcohol.  This  forms  a  beautiful  varnish,  but  very  fugitive 
in  the  light.  The  colours  may  be  mixed  to  obtain  any 
desired  shade. 

To  ;;roduce  fine  solid  colours  for  a  firm  varnish,  it  is  not 
desirable  to  use  soap,  resin,  or  wax  colours.  The  basic 
colours  only  should  be  used.  Insoluble  or  slightly  soluble 
colours  should  be  dissolved  in  alcohol)  but  if  soluble  in 
water,  use  that  vehicle.  Dissolve  .'30  grms.  of  Marseilles 
soap  in  2  litres  of  water,  then  add  the  colour,  which  is 
immediately  precipitated  as  an  insoluble  soap.  With 
Methylene  blue,  the  separation  is  instantaneous.  With  Light 
blue  the  soap  colour  remains  partly  in  solution  and  partly 
in  suspension  in  the  water.  In  this  ease,  facilitate  pre- 
cipitation of  the  colour  by  addition  of  a  little  hydrochloric 
acid.  Ihe  colour  is  collected  on  the  filter,  washed  with 
water,  dried  at  a  low  heat,  and  spread  on  a  porcelain  plate. 

To    avoid    filtration,    agitate   the    liquid    containing    the 
precipitated  colour  with  some  petroleum  spirit  or  benzene. 

To  produce  the  re-in  and    wax  colours,  operate  in  the  same 
manner,  but  in  the  place  of  Marseilles  soap  use  the  soap 

obtained  by  boiling  resin  or  wax  with   a   solution   of  caustic 

i       These    aniline   colours    are     soluble     ir.    alcohol, 

petro  i  pint,    benzene,     .  i     terebentliine,     and 

carbon   bisulphide.    Such  colours  may  be  employed   for 

alcohol  I  -      and     also     varnishes     of     palmilate     of 

alumina,  the  colonn  obts  aed  being  rery  beautiful. 

Va  oloured  with  Winei  al  aubttances. — The  alcohol 

varnish*  o  be  coloured  with  Prussian  blue  (pnusiate 

of  iron  free  from  alumina)  and  acetate  of  copper.    The 
employment    of  of    Prussian   blue   with 

or  turmeric  gives    a  wide    range  of  shades.      Blue 
with  carmine    varni-h,  with  dragon'-  blood  varnish,  gives  a 
of  violet  shades. 


The  soaps  of  the  metals,  in  a  solution  of  petroleum  spirit 
or  benzene,  also  give  the  solid  shades,  but  unfort  inn  rely 
they   area   little    dull    and    short    of  lustre,    which    uii 
however,  be  avoided  by  using  aniline  colours.     * 

The  following  are  the  colours  of  the  different  soaps:  — 

Soap  at  iron Brown-orange. 

chromium Violet  shade  of  green. 

copper Malachite  green. 

nickel Emerald  green. 

cobalt Lilac. 

uranium Lightyellow. 

,,      manganese Rose. 

These  soaps  are  to  be  employed  with  palmitate  of  alumina. 

Coloured  gelatin  varnishes,  varnishing  with  lakes,  and 
the  making  of  spangled  paper,  are  next  briefly  described. 

A  description  of  the  preparation  of  lacquered  paper  is 
next  given.— S.  1*.  E. 

Processes  for  Staining  Wood  Black.     Madische  Geweibe- 
zeitung,  February  1895. 

A  process  that  is  much  employed  for  the  above  purpose, 
consists  in  painting  the  wood  consecutively  with  copper 
sulphate  solution  (1  per  cent.)  and  alcoholic  aniline  acetate 
(equal  parts  of  alcohol  and  acetate).  A  very  durable  black— 
and  the  nearest  approach  to  real  ebony — is  readily  obtained 
by  moistening  the  surface  of  the  wood  with  dilute  sulphuric 
acid  (1:20),  and  subsequently  applying  heat.  A  tem- 
perature of  60°— 90°  C.  suffices  in  a  very  few  minutes  to 
produce  the  desired  result.  An  excellent  black  was 
obtained  in  this  way  on  beech,  bass,  and  box-wood  ;  whilst 
a  second  treatment  with  acid  was  necessary  in  the  case  of 
cherry,  walnut,  and  birch.  With  oak  and  ash  the  results 
were  not  so  good  ;  and  apple,  and  different  varieties  of 
pine,  were  still  less  amenable  to  the  process,  pine  especially 
being  unevenly  stained.  In  order  to  afterwards  'remove 
the  acid  from  the  wood,  it  might  be  well  to  thoroughly 
wash  the  latter  with  dilute  soda  solution,  followed  by  clean 
water.  It  is  unlikely  that  this  method  can  be  applied  to 
any  but  small  articles,  because  of  the  risk  of  possible 
fractures  during  the  necessary  heating  of  the  wood. 

— H.  T.  P. 
PATENT. 

Process  for  the  Production  of  lied  Tints  by  Combining  on 
the  Fibre  Paranitraniline  with  Mixtures  of  Beta- 
naphthol  and  its  Sulphonic  Acids.  O.  Imray,  London. 
From  "The  Farbwerke  vormals  Meister,  Lucius,  and 
Eruning,"  Hoechst-on-the-Maine,  Germany.  Eng.  Pat. 
16,987,  September  6,  1894. 

Ik  order  to  obtain  bluer  shades  of  paranitraniline-red,  the 
patentees  propose  to  add  small  quantities  of  the  sodium  salt 
of  2.2'-naphthol  sulphonic  acid  to  the  solution  of  sodium 
naphtholate  used  for  developing.  With  an  addition  of 
5  per  cent.,  a  distinctly  bluish-red  is  obtained  which  is  as 
fast  to  soap  as  the  ordinary  red.  The  following  quantities 
are  given  for  a  developing  solution: — 28-5  grms.  of 
/3-naphthol,  50  c.c.  of  a  22°  I?,  caustic  soda  solution,  120 
grms.  of  Ho  per  cent.  Turkey-red  oil,  and  about  2'7  grms. 
of  90  per  cent.  2,2/-naphthol  sodium  sulphonate  are  made 
up  to  1  litre,  the  development  with  the  diazotised 
p -nitr.-uiiline  being  carried  out  in  the  usual  way. — T.  A.  L. 


^11— ACIDS.  ALKALIS,  AND  SALTS. 

Water     Meter    for      Hydrochloric     Acid     Condensers. 
Georg  Schuler.    Zeits.  ang.Chem.  1895,  [13],  .37:5 — 374. 

Li  NOB  has  described  an  apparatus  invented  by  Itawlii.  in 
1882,  lor  feeding  condensers  with  water,  which,  however, 
in  many  respects  proved  unreliable,  one  great  fault  being 
that,  instead  of   emptying    itself   completely   by   means   of  a 

iphon,  it  frequently  happened  that  a  stream  of  water  mixed 
with  air  continued  to  flow.  However,  by  a  slight  modifica- 
tion, ('•■  Schuler  succeeded  in  overcoming  these  difficulties, 
as  shown  iii  the  accompanying  sketch.  The  siphon  consist  i 
of  a  forked  lube,  one  limb  of  which  dips  into  a  little 
trough,  the  other  having  free  access  to  the  water  in  the 
vessel    to    be   emptied.      When    the  water   has    fallen    to  the 
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line  c  d,  the  li  ■<  I  ol  the  water  will  sink  more  rapidlj  in  the 
little  trough  than  in  the  large  vessel,  until  reaching  a  />.  the 
.  i  ptii  it -i  If  without  ; t r i  \  emulsion  of  air  with  water, 
The  diameter  of  the  siphon  thonld  be  about  18  mm.  ; 
ihould,  howeyer,  only  1,600  kilos,  uf  Bait  be  decomposed, 
then  7   mm.  would  be  sufficient.    The  time  taken  for  the 


rosel  to  fill  of  course  depends  on  the  feed-water  ;  lor 
simplicity1  sake,  all  vessels  are  made  of  such  a  size  that 
they  are  filled  in  80  seconds.  The  siphon  is  withadvantage 
connected  with  a  water  distributor  and  Seyhel's  bell  ar- 
rangement, whereby  it  may  be  controlled  from  below, 
without  there  being*  any  necessity  for  ascending  the  tower. 

Condensation  of  Hydrochloric  Acid  b,j  means  of  the 
Lunge- Rohrmann  Tower.  George  Lasche.  Zeits.  ang. 
Chem.J1695,  [18],  :?74 — 376. 
h?  Zeits.  ang.  Chem.  20,  1894,  page  610,  a  Lunge  tower 
was  described  containing  perforated  plates,  the  holes  being 
12,  7,  and  C  mm.  diameter.  In  the  present  case,  only 
those  plates  with  7  and  6  mm.  holes  were  utilised,  30  of 
each  kind  being  placed  in  the  tower,  those  of  6  mm.  at  the 
top,  the  interstices  between  the  plates  being  filled  with 
flints.  The  diameter  of  the  perforated  plates  was  about 
808  mm.,  and  the  distance  between  about  19  mm.  When 
at  work  a  good  deal  of  hydrochloric  acid  passed  through 
uncondensed;  however,  a  yield  of  169*3  per  cent,  of 
hydrochloric  acid  on  the  salt  used,  was  obtained  of  19*9  B. 
at  18°,  or  20-1°  B.  at  15°.  As  it  was  not  the  intention  to 
increase  the  perforated  plates  to  obtain  better  yields,  a 
column  of  coke  was  substituted  at  the  top  of  the  tower, 
eight  plates  being  removed  for  this  purpose.  The  yield 
consequently  improved  to  about  183—184  per  cent,  of 
hydrochloric  acid  at  20°  B.  on  the  salt  used,  with  a  daily- 
decomposition  of  4,250  kilos,  salt. 

The  writer  is  of  opinion  that  the  tower  described  is 
capable  of  condensing  all  the  hydrochloric  acid — in  fact,  that 
its  capabilities  can  hardly  be  called  into  question,  only  it 
becomes  necessary  to  insert  the  coke  column  when  there  is 
a  strong  draught.  It  is  possible  that  by  using  a  plus 
pressure  salt-cake  furnace  it  might  be  possible  to  do  away 
with  the  coke  column  without  affecting  the  yield.  An 
effective  condensation  might  even  be  obtained  without  the 
coke  column  on  account  of  the  absence  of  the  hollow  space 
between  the  plates,  which  in  this  case  is  filled  with  flint. 

—J.  It. 

Cost  of  Working  an  Electrolytic  Plant  for  Manufacturing 
Alkali  and  Chlorine  C.  Haussermann.  Dinglers'  l'olyt. 
.).  296,  189  —  191. 
The  various  items  of  the  expense  of  working  an  electro- 
lytic caustic  soda  plant  (this  Journal,  1892,  963)  are  in 
many  cases  incomplete,  and  the  author  is  of  opinion  that 
the  following  details  may  be  of  interest,  although  it  must  be 
observed  that  the  figures  given  in  the  paper  are  not  the 
results  of  actual  factory  workings,  most  of  the  information 
being  taken  from  Lunge's  "  Handbuch  dcr  Soda  Industrie  " 
and  from  other  publications.  It  is  supposed  that  a  daily 
output  of  5,000  kilos,  of  96  per  cent,  caustic  soda,  and  the 
corresponding  amount  of  bleach,  is  required  to  be  produced 
by  electrolysing  brine.  No  allowance  is  made  for  the 
hydrogen,  and  if,  as  is  believed  to  be  the  ca<e  at  the  present 


time,  potassium  chloride  is  electrolysed,  the  yield  of  potash 
to  thai  of  soda  is  greater  In  the  proportion  of  5:  7.  The 
motive  power  being  steam,  the  factor)-  is  supposed  to  run 
continuously  for  a  year  of  350  days.  The  various  expem 
are  classed  under  the  following  headings  : — I.  Power. 
•_'.  Salt.  3.  Coal.  4.  Lime.  5.  Packing.  6.  Labour. 
7.  Repairs.  8.  Depreciation.  1.  Power. —  One  ampere,  ol 
which  80  per  cent,  is  available,  gives  1*19  grm.  of  caustic- 
soda  and  105  grin,  of  chlorine  in  1  hour,  or  28*56  grms. 
of  caustic  soda  and  25*2  grms.  of  chlorine  in  24  hours. 
Hence,  in  order  to  produce  1  kilo,  of  caustic  soda  in  24  hours, 
a  current  of  85  amperes  must  be  employed.  The  resistance- 
in  the  cells  requires  a  difference  of  potential  of  3* 5  volts, 
and  the  total  current  required  is  .''•5  x  35=  122*5  V.A. 
Thus,  for   the   production    of   5,000  kilos,  of  caustic    soda, 

5,000    y    12*2*5    =    6125     kilo-watt-days    =  *—-  =   832 

electrical  horse-power  are  required  every  24  hours.  Neglect- 
ing a  small  proportion  of  chlorate  formed,  the  amount  of 
chlorine,  produced  is  0*0252  x  35  x  5,000  =  4,4*0  kilos., 
which,  allowing  for  losses,  gives  about  125,000  kilos,  of 
33  per  cent,  bleaching  powder.  Assuming  1  electrical  horse- 
power =  1*1  mechanical  horse-power,  the  power  required  is 
915  horse-power,  to  which  another  85  horse-power  must  be 
added  for  other  machinery,  such  as  water,  vacuum,  and  brine 
pumps,  cranes,  centrifugal  machines,  and  lighting.  Thus 
the  necessary  power  for  a  24  hours'  run  amounts  to  1,000 
horse-power  (24  horse-power-hours  give  5  kilon.  of  caustic 
soda).  Since  a  steam  engine  of  modern  type  requires 
0*8  kilo,  of  coal  per  horse-power-hour,  the  coal  consumed  is 
0*8  x  24  x  1,000  =  19,200  kilos.,  which  at  M.  1'20  per 
100  kilos,  amounts  to  M.  230*4.  Calculating  that  the 
expense  of  converting  mechanical  into  electrical  energy  is 
equal  to  the  cost  of  the  coal  consumed,  the  total  sum  charged 
to  power  is  230*4  h  230*4  =  M.  460*8.  No  estimate  is 
made  as  to  how  much  of  this  item  might  be  saved  by  using 
water  power.  2.  Salt. — Theoretically  100  kilos,  of  caustic 
soda  require  146*2  kilos,  of  salt  or  allowing  10  per  cent, 
for  unconverted  sodium  chloride  and  insoluble  matter,  &c. 
160  kilos.,  i.e.,  5,000  kilos,  would  require  8,000  kilos,  of  salt, 
which  at  M.  1*50  per  100  kilos,  amounts  to  M.  120. 
3.  Coal. — The  figures  relating  to  the  coal  required  for 
evaporating  and  fusing  the  soda  are  taken  from  Lunge's 
work,  vacuum  pans  being  employed  for  concentrating 
the  lye  to  a  sp.  gr.  of  1*45.  The  lye  coming  from 
the  cells  contains  about  80  grms.  of  caustic  soda  per 
litre  and  as  1  kilo,  of  coal  will  evaporate  20  kilos,  of  water, 
the  50  cub.  m.  which  have  to  be  boiled  off  will  require 
2,500  kilos,  of  coal  costing  M.  30.  Each  ton  of  caustic 
soda  requires  for  fusing,  1  ton  of  coal  and  5,000  kilos, 
require  5,000  kilos,  of  coal  at  a  cost  of  M.  60.  4.  Lime. — 
100  kilos,  of  bleach  require  60  kilos,  of  lime  or  12,500  kilos, 
require  7,500  kilos,  which  at  M.  1*50  per  100  kilos,  would 
cost  M.  112*5.  5.  Packing. — According  to  Lunge,  the 
packing  of  1 .000  kilos,  of  caustic  soda  in  iron  drums  costs 
M.  16,  but  this  sum  can  be  reduced  to  M.  12,  especially  if 
the  drums  be  made  on  the  factory.  Hence  the  daily 
expenditure  under  this  item  is  M.  60.  The  packing  for 
1,000  kilos,  of  bleach  costs  M.  17  (Lunge,  page  831)  and. 
hence  M.  2 12*  50  for  12,500  kilos.  6.  Labour.— The  labour 
on  100  kilos,  of  caustic  soda  from  ammonia  soda  amounts 
to  M.  0*90.  With  this  assumption,  the  labour  for  evapora- 
ting, fusing  and  packing  the  day's  production,  amounts  to 
M.  45.  The  labour  on  the  bleach  is  reckoned  at  M.  0*50 
per  100  kilos,  and  equals  M.  62*50.  It  is  also  assumed  that 
an  additional  25  men,  including  foremen,  will  he  required  at 
an  average  wage  of  M.  3*75.  7.  Repairs. — This  item, 
includiug  renewals  of  the  anodes  and  diaphragms  is  taken 
at  M.  1  per  100  kilos,  of  manufactured  material  amounting 
in  this  case  to  M.  175.  8.  Depreciation. — The  factory 
buildings  excluding  dwelling  houses  consist  of  offices,  boiler, 
and  engine  house  with  shaft,  sheds  for  the  electrolytic  cells, 
concentrating  and  fusing  sheds,  bleach  house,  stores,  smith's- 
shop,  workmen's  baths,  and  well,  &c.  Assuming  that  the 
buildings  cover  a  space  of  12,000  sq.  m.,  and  that  the  cost 
of  building  is  on  an  average  M.  30  per  sq.  m.,  the  whole 
cost  amounts  to  M.  300,000,  in  addition  to  which  M.  40,000 
must  be  added  for  well,  chimney  shaft,  and  boundary  wall. 
A  5  per  cent,  depreciation  on  M.  400,000  amounts  to 
M.  20,000  a  year  or  M.  57'  15  per  day.    The  machinery  having 
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already  been  credited  with  a  10  per  cent,  depreciation  it  only 
remains  to  consider  that  on  the  rest  of  the  plant.  Little 
being  known  as  to  the  construction  and  wear  and  tear  of  the 
apparatus,  the  author  assumes  that  M.  600,000  represents  its 
value.  The  10  per  tent,  depreciation  on  this  sum  amounts 
to  M.  60,000  a  year  or  M.  171*42  per  (lav,  and  hence  the 
total  amount  under  this  item  is  M.  22857.  Adding  all 
these  sums  together,  the  cost  of  producing  daily  5,000  kilos, 
of  caustic  soda  and  12,500  kilos,  of  bleach  amounts  to  :  — 
(1)  Power  =  460-80  ;  (2)  Salt  =  12000;  (3)  Coal  = 
1*000  ;  (1)  Lime  =112-50;  (5)  Packing  =  272  50  ; 
(6)  Labour  =  201-25;  (7)  Repairs  =  175  00;  (8)  Depre- 
ciation =  228-57  =  Total,  1660-62.  In  addition  to  this  are 
the  general  expenses,  reserve  fond,  carriage,  insurance,  sick 
fund,  rates  and  taxes,  &c.,  which  ought  to  be  taken  at  25  per 
<cent.  or  more  of  the  cost  of  production. — T.  A.  L. 


Estimation  of  Fuming  Sulphuric  Acid. 
Zeits.  ang.  Chem.  1895,  221. 

See  under  XXIII.,  page  821. 


G.  Lunge. 


PATENTS. 

Improvement  in  the  Manufacture  of  Soda  Crystals  or 
Washing  Soda.  C.  P.  Peak,  J.  Peak,  and  II.  Peak, 
Pembertoc,  and  A.  G.  Haddock,  Wigan.  Kng.  Pat. 
14,894,  August  :{,  1894. 

Washing  soda  crystals  of  blue  or  other  colour  arc  formed 
by  adding  a  suitable  colouring  agent  to  the  alkaline  liquor 
before  crystals  begin  to  form.  Methylene  blue  B,  in  the 
■proportion  of  about  one  part  to  4,000  parts  of  the  soda 
liquor,  is  preferably  used  to  impart  a  blue  colour  to  the 
crystals,  this  coloration  serving  to  neutralise  the  natural  or 
acquired  yellow  tinge  of  linen  or  other  fabrics. — E.  S. 


Persulphate    of    Sodium. 
Eng.   Pat.    16,011,  August 


Mel  hod    of    Producing     Solid 
K.  Loewenherz,   Amsterdam. 
22,  1894. 

SOLID  ammonium  persulphate  is  added  to  a  concentrated 
solution  of  sodium  hydroxide,  when  sodium   persulphate  is   j 
formed  and  ammonia  evolved,  according  to   the  following 
equation  :  — 

(NH4),SjOg  +  2HXaO  =  Na,S_,( ),  +■  2NH3  +  2H,,(). 

The  salt  may  be  caused  to  crystallise,  either  by  adding 
alcohol,  or  by  evaporation  at  a  rather  low  temperature, 
•or  by  exposure  in  a  vacuum. 

The  sodium  persulphate  may  also  be  formed  by  placing 
-odium  sulphate  solution  in  a  porous  pot,  set  in  a  vessel 
containing  sulphuric  acid,  and  connecting  the  latter  to  the 
negative  pole  of  a  source  of  electricity,  and  the  former  to 
the  positive  pole.  Any  excess  of  sulphuric  acid  passing 
into  the  inner  vessel  is  neutralised  by  addition  of  solid 
sodium  carbonate. 

Sodium  persulphate  is  recommended  to  be  used  for 
bleaching  and  titrating  purpose!,  and  ako  as  an  antiseptic 
and  in  medicine.  The  sa't  is  decomposed  bv  water  as 
follows  (faj8jO  f  \\<)  -  Na.SO,  +  IIM)^  0  (in 
Tia-' 

Process  ami  Apparatus  for  Obtaining  Magnesium  Man- 
ganite  and  Hydrpehloric  Acid  from  the  Double  Chloride 
',/  Manganese  and  Magnesium,  or  for  Utilising  Certain 
liesiduul  Liquors  Produced  in  the  Manufacture  <<t 
Chlorine.  E.  Buclue,  St.  Petersburg,  Russia.  Eng.  Pat. 
16,320,  A  27,1894. 

The  acid  manganese  liquors  obtained  in  tin;  manufacture  of 
chlorine  from  manganese  peroxide  and  hydrochloric  acid, 

are   neutralised    with   magnesia   in    such   maimer  that    there 

/  be  about  0*8  equivalent  of  MgCI.  to  l  equivalent  of 
MriGl,.  The  neutralised  liquor  u  concentrated  until 
hydrochloric  acid  begins  to  be  evolved,  in  lead  or  iron  pans, 
and   the   mass   is    further  dehydrated  in   i  reverberatory 

furnace  or   in    muffles.       The   porou*    lump-    formed,  --till 

i,  ~a:>  to  B0  pa  cesrt  of  water.     Ihi-e  lumpsare  charged 

into  a  -et  of  vertical  shafts1,  built  of  fireproof  bricks,  kept    at 

a  r <  'I  beat  by  lir  ed  through  side  flues,  and  supplied 

b  air  and  superheated  steam  al  the  top,  the  steam 
lerator  b  it   the    top    between    four  shafti 

l.  it  foi  '■•  hydrochloric  provided  at  the  bottom, 


whence  it  is  taken  to  ordinary  condensing  plant,  and 
is  stateil  to  give  an  average  strength  of  18''  15.  The 
MnOjMgO  remaining  after  the  oxidation  is  discharged 
from  the  base  of  the  shafts  in  lumps,  which  crumble  easily, 
and  dissolve  readily  in  hydrochloric  arid  without  leaving  any 
residue.  The  decomposition  of  the  MnCI,Mg('l_,  is  ehVctcd 
according  to  the  equation, — 

MnCL,MgCI2  +  2ILO  +  ()  =  MnOjMgO  +  4HC1. 
The  compound  of  manganese  and  magnesium  oxides  is 
either  placed  in  the  chloriue  generators  dry,  and  the  acid 
added,  no  extraneous  heat  being  needed  ;  or  it  is  made 
into  a  mud  with  the  generator  liquid  (as  in  the  Weldon 
process)  and  filled  into  generators  previously  charged  with 
the  acid.  After  production  of  chlorine,  the  liquors  obtained 
of  MnCLMgCL  are  again  treated  as  described,  so  that  the 
process  is  continuous. —  E.  S. 

A  New  or  Improved  Method  for  Oxidising  the  Prolosalts 
of  Iron  to  the  Persalts.  N.  McCulloch,  Glasgow.  Eng. 
Pat.  17,112,  September  8,  1894. 

An  acid  solution  of  the  ferrous  salt  to  be  oxidised,  is  placed 
together  with  nitric  oxide,  or  its  equivalent  in  nitrogen 
peroxide,  in  the  proportion  of  about  two  and  one-third 
parts  per  one  hundred  parts  of  iron  to  be  oxidised,  in  a 
cylindrical  wooden  vessel,  closed  at  both  ends  with  wooden 
lids,  and  provided  with  a  revolving  agitator  with  wooden 
vanes.  As  the  oxidation  is  effected  by  the  oxygen  of  the 
air,  for  which  the  nitrogen  oxide  acts  as  a  carrier,  as  it 
successively  yields  up  oxygen  to  the  ferrous  salt  and  is 
itself  re-oxidised  by  the  air,  it  is  necessary  to  supply  a 
sufficiency  of  air  to  the  apparatus.  Eor  this  purpose,  air 
holes  in  the  ends  and  sides  of  the  cylinder  are  provided, 
which  are  opened  as  required.  When  the  solution  changes 
in  colour  from  a  dark  chocolate  to  a  reddish  yellow,  the 
oxidation  of  the  iron  is  considered  complete. — E.  S. 

Improvements  relating  to  the  Manufacture  of  Cyanides  and 
to  Apparatus  therefor.  J.  Pfleger,  Kaiserslautern,  Ger- 
many.    Eng.  Pat.  18,519,  September  29,  1894. 

Ix  the  manufacture  of  cyanides  from  carbon,  alkali,  and 
atmospheric  nitrogen,  the  reacting  material  is  spread  in  thin 
layers  on  flat-bottomed  covered  chambers,  heated  exteriorly 
from  below,  and  with  such  space  between  the  material  and 
the  cover  of  the  chamber  as  to  admit  only  so  much  air  as  is 
required  for  local  combustion  in  the  reaction  material.  Ivy 
"  alkali  "  is  understood  oxides  or  carbonates  of  potassium, 
sodium,  calcium,  or  barium,  separately  or  mixed.  An 
oxidising  agent,  such  as  sodium  or  potassium  nitrate,  may 
be  added  to  the  reaction  material.  The  interiors  of  the 
chambers  are  lined  with  magnesia,  moulded  into  suitable 
form  and  burnt.  The  present  process  is  stated  to  differ 
essentially  from  previous  processes  of  like  nature,  in  respect 
to  intermingling  air  intimately  with  the  reacting  material 
whilst  ignited,  instead  of  heating  the  material  in  air  more  or 
less  deprived  of  oxygen  ;  aud  it  is  further  stated  that  about 
three  hours  suffice  for  formation  of  the  cyanide,  as  against 
s  to  10  hours,  when  the  heating  is  conducted  iu  a  current  of 
nitrogen  tree  from  oxygon,  whilst  the  temperature  required 
for  the  reaction  by  the  present  process  is  lower.  The  yield 
i-  described  as  being  95  to  98  per  cent,  of  the  theoretical 
amount.  —  E.  S. 

Improved  Apparatus  for  Concentrating  and  Distilling 
Sulphuric  Avid  avd  other  Liquids  of  High  Boiling 
Point.  <i.  Knll,  Hasten,  Germany.  Eng.  Pat.  18,727, 
October  8,  1894. 

The  concentrating  and   distilling  apparatus  consists  of  a 

tube,  closed  at  both  ends  t,>  half  its  diameter,  gel  horizon- 
tally in  a  bath  of  molten  lead.      Sulphuric    acid  is  run  from 

a  reservoir  set  on  the  cover,  to  the  bath  (being  thud  warmed) 

by  a  siphon  and  inlet  funnel,  at  such    t    rat.    as   to  keep  the 

tube  half-full,  as  provided  tor  by  the  end  partitions.  A 
pipe,  entering  horizontal!}  at  the  end  of  the  tube  opposite 
the  inlet,  and  bent  downwards  ;it  u-,  extremity,  takes  off 
the  concentrated  acid.  Condensing  apparatus  i-  connected, 
one  to  the  inlet  and  the  other  to  the  exit  end  of  the  tube,  to 
collect  respectively  the  verj  weak  ami  the  stronger  acid 
distilled.  The  tube  may  be  made  of  "  platinum,  gold,  cast- 
iron,    or   even    u  rought-iro.i   lined    with    platinum  Or  gold." 
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,,\  Buitafa  corrugated,  rinnoiu 

be  like,  bnl  should  be  such  that  the  rear  and  fronl  may 
be  easily  reversed,  to  secure  an   even  wearing  awaj  ot  the 
i, ii,,n  applii  a  to  the  concentration  or  frac- 
tion •  .!'  other  liquids  oJ    high   boiling   point   besides 
sulphuric  acidi     I 

/  pn  ementi  in  tin  Process  of  Evaporating  Silicate  of 
i  SolulionM.  J.J.  (  rosfield  and  K.  E.  Markcl.  War- 
rington. Eng  Pal  18,998,  October6,  1894. 
Ai.kmtm.  and  neutral  sodium  silicateB,  having  respectively 
the  approximate  formula,  NajSijOg  and  Na.siu-,  when 
tlieir  solutions  are  boiled  in  open  vessels,  are  found  to  form 
.1  surface  skin,  hindering  further  concentration,  when  a 
agth  of  about  100  Tw.  in  the  case  of  the  alkaline 
silicate,  and  of  about  145°  Tw.  for  the  neutral  silicate,  is 
attained.  The  inventors  evaporate  the  solution  in  a  vacuum 
instead  of  in  open  vessels,  whereby,  according  to  one  of  the 
claims,  a  solution  may  be  obtained  of  170  .—180  Tw.,  or  so 
as  to  become  soli  I  on  cooling.  Also,  owing  to  the  lower 
temperature  at  which  the  evaporation  is  conducted  in  a 
vacuum,  the  formation  of  dehydrated  silica,  giving  a  cloudy 
appearance  to  the  finished  material,  is  prevented. — E.  S. 

Improvements  in  or  relating  to  the  Manvfacture  of  Sul- 
phuric Acid.  X.  1'.  I'ratt,  Atlanta,  U.S.A.  Bng.  Fat 
1856,  March  7,  1895. 
The  apparatus  includes  ordinary  sulphuric  acid  plant,  as 
furnaces  for  generating  sulphurous  acid,  a  nitre-oven,  Gay- 
LuSsac  and  Glover  towers,  and  acid-  and  cooling-chambers, 
an  1  there  arc  added  contrivances  to  accelerate  draught,  to 
produce  to-and-fro  currents,  to  utilise  all  nitro-sulphuric 
acid,  and  to  promote  the  necessary  reactions. 

The  acid  chamber  is  provided  at  its  front  end  with  a 
ca-ii"j  in  which  a  fan  or  blower  is  mounted,  and  two  pipes 
lead  from  the  fan-casing  to  the  upper  part  of  condenser-, 
which  have  flues  or  pipes  near  the  bottom,  opening  into 
the  chamber.  The  condensers  are  packed  with  acid-resist- 
ing material, affording  spaces  for  draught  and  condensation, 
aud  arc  sprayed  by  a  suitable  device  at  the  top,  either  with 
water  or  with  dilute  sulphuric  acid  from  the  cooling  cham- 
ber, near  which,  and  thus  at  the  rear  end  of  the  acid 
chamber,  they  are  placed.  An  escape  pipe  allows  passage 
of  the  condensed  sulphuric  acid  to  the  chamber-pan.  Two 
condensers  are  shown  j  but  any  convenient  number  may  be 
«mploved.  A  flue  passes  from  the  top  of  the  Glover  tower 
into  the  acid  chamber  at  a  point  above  the  fan,  and  one  or 
more  steam  jets  supply  the  water  for  hydration.  A  flue 
connects  the  farther  side  of  the  cooling  chamber  to  the 
Glover  tower  to  establish  circulation,  there  being  a  valved 
opening  near  the  top  of  the  inner  side  of  the  chamber  into 
the  acid  chamber.  Below  the  acid  chamber  are  two  tanks, 
each  conuected  to  an  acid  egg,  and  these  to  an  air  com- 
pressor. One  of  these  tanks  receives  the  nitrous  vitriol 
running  from  the  pan  of  the  Gay-Lussac  lower,  whence  it 
passes  into  its  connected  acid  egg,  and  is  forced  thence  to 
the  Glover  tower  to  be  showered  down  there.  From  this 
tower  the  acid  passes  into  the  second  tank  and  acid  egg, 
to  be  forced  to  the  tank  over  the  Gay-Lassac  tower,  circu- 
lation through  the  two  towers  being  thus  maintained.  The 
acid  chamber  may  be  provided  with  a  number  of  comnii- 
uuting  and  condensing  columns,  for  additional  mixing  of 
the  acid-producing  materials.  A  steam  injector  may  replace 
tbe  draught -producing  fan,  and  two  or  more  fans  or  injectors 
may  be  used. — E.  S. 

Improvements  in  tin  Manufacture  and  Production  of  Poly- 
sulphides  of  Potassium  and  Sodium.  B.  von  Schenk, 
Heidelberg,  Germany.     Eng.  Pat.  11,786,  June  17,  1895. 

Potassium  or  sodium  polysulphide,  free  from  monosulphide, 
is  obtained  by  mixing  solutions  of  calcium  polysulphide  and 
au   alkali  metal   sulphate  or  carbonate,  the  reaction  being 
expressed  by  one  or  other  of  the  following  equations  :  — 
CaS6  +  NaeS04  =  CaSO<  +   Na.,s5 

CaS5  -  Xa2C03  =  CaC03  +  Na,S5. 

Calcium  polysulphide  is  obtained  by  boiliDg  an  intimate 
and  finely-silted  mixture  of  three  parts  sulphur  and  two 
parts  of  calcium  In  dioxide  with   a  prescribed  proportion  of 


water,  diluting  the  lye  obtained,  and  decanting  after  a 
certain  time.  The  cleared  lye  i-  then  stirred  with  the  proper 
proportion  of  the  required  alkali  salt,  and  the  decanted 
liquid  is  evaporated  to  dryness.  The  product  i-  termed 
"  polvsulphine,"  and  is  applicable  to  washing  and  scouring 
purposes. —  !■'..  8. 


^111.— GLASS.  POTTERY,  ENAMELS. 

The  Bottle  Manufacture,  a  Subsidiary  Industry  in  con- 
nection  with  Iron  Works.  E.  Jensen.  Zeits.  ang. 
Chem.  189."),  222. 
Attention  is  drawn  to  the  immense  quantity  of  material 
and  tbe  large  amount  of  beat  lost  with  the  slag  of  the  blast 
furnace,  and  it  is  pointed  out  that  this  slag  consists  of 
various  silicates  of  calcium,  together  with  the  other  consti- 
tuents usually  present  in  molten  bottle-glass.  A  means 
is  thus  indicated  not  only  of  using  up  a  large  quantity  of 
the  slag,  but  also  of  realising  the  greater  part  of  its  con- 
tained heat,  and  of  minimising  the  cost  of  the  fuel, 
which,  in  the  glass  industry,  bears  such  a  disproportionate 
ratio  to  that  of  the  raw  materials. 

Where  possible,  it  is  recommended  that  the  still  molten 
Blag  should  be  run  directly  into  the  glass  furnace,  or,  where 
this  cannot  be  done,  it  should  be  emptied  immediately  from 
the  slag  wagons  into  the  furnace,  and  there  melted  with 
sand  and  alkali  to  form  glas-. 

The  following  considerations  show  the  advisability  of 
combining  the  two  industries  : — G.  Westmann  has  shown 
that  to  obtain  1  kilo,  of  glass  from  its  constituents,  sand, 
calcium  carbonate,  and  sodium  sulphate,  Gil  heat  units  are 
necessary,  whilst  Aktrmann,  from  au  investigation  of  78 
>hijrs,  has  found  that  1  kilo,  of  slag,  at  the  moment  it  leave- 
the  furnace,  contains  -400  heat  units.  1  kilo,  of  this  slag 
will  yield,  on  admixture  with  the  necessary  sand  and  alkali, 
1-34  kilo,  glass,  a  quantity  which  in  the  ordinary  way 
requires  for  its  formation  819  calories  (Gil  xl*34).  As- 
suming the  slag  goes  into  the  glass  furnace  at  its  maximum, 
temperature,  it  will  provide,  from  its  contained  heat,  400  of 
these  units,  thus  reducing  the  heat  value  to  be  derived  from 
the  fuel  external  to  the  furnace  to  419  units.    This  means  a 

saving  in  the  fuel  alone  of  48  per  cent.  {— ~ ,/""),  or  5,00t;. 

tons  of  coal  in  a  works  producing  eight  million  bottles  per 
annum.  The  above  values  represent  the  heat  necessary  to 
induce  chemical  action  ;  the  heat  necessary  to  compensa'e 
for  loss  by  radiation  and  to  maintain  the  furnace  at  the 
temperature  of  reaction,  is  neglected  in  the  calculations,  but 
it  has  been  assumed  to  have  the  same  value  whether  the 
glass  is  formed  from  slag  or  in  the  ordinary  manner. 

The  author  further  points  out  that  the  formation  of  slag 
heaps  will  be  avoided,  and  tiie  purchase  of  limestone  will 
no  longer  be  necessary.  The  sand  dust,  more  or  less 
coloured,  settling  out  in  the  flues  of  the  blast  furnacs,  will 
serve  in  part  for  the  silica  necessary  in  the  manufacture  of 
glass,  whilst,  in  addition  to  this,  the  slag  itself  forms  the 
cheapest  possible  source  of  the  required  alkali.  It  contains- 
on  the  average  1  per  cent,  of  potash  and  soda,  sometimes 
as  much  as  3  per  cent.,  whilst  that  present  in  most  bottle 
glasses  ranges  from  4  to  G  per  cent.;  a  saving  of  11  to 
18  per  cent,  is  thus  effected  in  the  dearest  constituent  of  the 
glass.  The  author  points  out  various  considerations  arising 
from  the  varying  composition  of  slags,  and  the  modes  of 
making  and  aelapting  these  to  the  requirements  of  glass- 
making.—  J.  T.  C. 

PATENT. 
Improvements   in   the   Manufacture  of   Decorated    Fictih 

Ware.     The    Worcester  Boyal  Porcelain  Co.,  Ltd.,  W. 

M.   Binns,   and   G.   H.  Hancock,  Worcester.     Eng.  Pau 

18,397,  September  28,  1894. 
Thk  ware  is  given  a  preliminary  firing,  and  the  metallic 
substance  chosen  for  the  production  of  a  given  colour  is 
then  applied  in  the  form  of  a  solutiou  of  one  of  its  salts:, 
the  ware  is  dried  and  re-heated  to  develop  the  desired 
colour.  The  essential  difference  from  the  ordinary  process 
consists  in  the  use  of  the  metal  in  the  form  of  a  solution  of 
one  of  its  salts  instead  of  as  a  solid  pigment. — B.  B. 
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IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

PATENTS. 

Improvements  relating  to  the  Manufacture  qf  Artificial 
Stone  and  the  like.  A.  Muirhcad  and  G.  Hack  ford, 
London.     Eng.  Pat.  14,934,  August  3,  1894. 

Powdered  sand,  flint,  or  other  siliceous  material  is  mixed 

with  silicate  of  soda,  fired,  mixed  with  more  silicate  of  soda 
and  silicate  of  alumina  (kaolin  j.  The  mass  is  then  moulded 
and  fired  to  form  a  product  which  is  more  refractory  the  more 
alumina  it  contains.  Powdered  mica  and  other  silicates 
may  be  substituted  for  the  kaolin. — B.  B. 

An  Improved  Composition,  forming  a  Substitute  for  Stone, 
Marble,  Plaster,  and  the  like.  F.  H.  Lenders,  London. 
From  C.  Berlin,  Brussels,  Belgium.  Eng.  Pat.  17,208, 
September  10,  1894. 

Calcined  magnesia  is  mixed  with  a  solution  (of  about  40 
per  cent,  strength)  of  magnesium  chloride,  containing  about 
2  per  cent,  of  aluminium  sulphate.  Sand,  powdered  glass, 
white  lead,  barium  sulphate,  and  other  mineral  substances, 
as  well  as  colouring  materials  of  various  kinds,  may  be 
added.  The  composition  is  moulded  to  form  artificial  stone 
articles,  and  it  ma}-  also  be  used  to  face  wood  or  other 
structural  materials. — B.  B. 

Improvements  i?i  the  Manufacture  of  Red  Bricks,  Terra- 
cotta Tiles,  and  similar  Goods.  J.  Eyder  and  Sons,  Ltd., 
and  J.  Eyder,  Manchester.  Eng.  Pat.  17,947,  September 
21,  1894. 

Bed  clay  goods  are  said  to  be  produced  from  common  clay 
by  adding  to  8  or  9  lb.  of  the  raw  material,  about  1  oz.  of 
barium  carbonate  and  burning  in  the  usual  way. — B.  B. 

Aw  Improved  Composition  for  Roads,  Pavements,  and 
Floors.  G.  S.  Cory,  Swansea.  Eng.  Pat.  18,210, 
September  25,  1894. 

A-i'haltk,  cement,  gravel,  sand,  =tone  chips,  clinker,  and 
the  like,  suitable  for  forming  the  body  of  a  pavement,  are 
mixed  with  3  to  f>  per  cent,  of  waste  india-rubber  or  gutta- 
percha in  small  pieces.  The  product  may  be  spread  as 
needed  or  moulded  into  blocks  and  slabs.  Mixtures  con- 
taining sawdust  or  waste  fibrous  matter  may  also  be  used. 

— B.  B. 

Improved    Asphalte   for  filling    the    Joints    of  Setts    and 
Paving,  so  as  to  prevent  it  milting  with  the  Heat  of  the 
Sun    and    not    to    be    Brittle    in     Winter.     J.   Wetherill, 
Batley.     Eng.  Pat.  902  i,  .May  7,  1895. 
One    ton  of  pitch   is   melted   and   mixed  with  20   gals,  of 
creosote   oil,  or  40  gals,   of   coal-tar,  and    I  ewt.   of  finely- 
lifted  freshly-slaked  lime  are  stirred  in.     The  proportions 
may  be  varied. — B.  B. 

Improvement*  in  Apparatus  far  Treating  Cement-making 

Materials.     .1 .    1  .  de  Navarro,   New  York,  U.S.A.     Eng. 

Pat.  10,7  11,  May  HO,  1895. 
The  apparatus  consists  of  an  inclined  revolving  cylinder 
set  over  a  grate  and  closed  at  each  end  by  caps  terminating 
in  ttofiing-boxes.  The  material  to  be  heated  it  fed  in  at 
the  upper  end  of  the  cylinder  through  a  hopper  having  an 
appropriate  valve  to  control  the  feed,  and  passes  oul  at  tin- 
other  by  a  shoot  abo  fitted  with  a  valve  The  treated 
material  i^  removed  l<y  means  of  a  conveyer.  The  pases 
rj  off  during  the  passage  of  the  material  through  the 
cylinder,  pass  away  through  a  hollow  perforated  shaft  which 
forms  the  axi-  of  the  cylinder,  being  sacked  out  by  a  fan 
and  forced  through  ■  purifier  into  a  pa^  holder.  To  favour 
the  even  beating  of  the  material  in  the  cylinder,  the  latter 
is  provided  with  interna]  longitudinal  rihi  so  arranged  as 
i  and  move  onwards  systematically,  the  charge  of 
mat'  through  the  eylindi  r,     The  primary  object 

of  the  apparatm  in  ti.  I  cement-making, is  the  collec 

lion  of  the  carbonic  acid  given  off,  the  final  calcination  for 
the  production  of  clinker  bi  ing  conducted  in  ordinary  kilns. 

—  I'..  B.       ' 


X.-METALLURGY. 

Reactions  qf  Lead  Sulphide.    A.  Lodin.    Comptes  rend 

1895,  120,  1164—1167. 
The    author  describes  experiments  with   reference    to    the 
reactions  involved   in   the   metallurgy  of  lead.     (See  also 
this   Journal,  1891,  639   and  812).     The  following  are  the 
conclusions  at  which  he  arrives  : — 

1.  Sulphide  of  lead  fuses  only  at  935',  but  its  vapour 
tension  is  considerable  at  temperatures  much  below  this, 

2.  This  last  property  is  sufficient  to  explain  the  volatility- 
attributed  by  Hannay  to  the  hypothetical  compound  PI>S.,0., 
and  also  the  fact  that  lead  sulphide  reacts  with  lead  oxide 
and  with  lead  sulphate  at  temperatures  below  935°. 

3.  The  equations  which  have  been  long  accepted  in 
explanation  of  the  reactions  in  question  are  found  to  be 
verified  at  these  temperatures. — A.  K.  M. 

Metallic  Alloys  forming  definite  Compounds.     II.  Le  Chate- 
lier.     Comptes  rend.  1895,  120,  835—837. 

The  general  method  employed  is  to  fn.se  together  the  two 
metals,  using  an  excess  of  that  metal  which  can  afterwards 
most  easily  be  dissolved  out  {e.g.  by  acids).  The  fused 
mass  is  then  treated  with  a  suitable  reagent.  The  following 
alloys  of  copper  are  described :— (1.)  Tin-copper,  SnCu3 ; 
white  crystalline  plates  left  after  treating  the  fused  mass 
with  cold  concentrated  hydrochloric  acid,  which  does  not 
attack  them.  (2.)  Zinc-copper,  Zn.,Cu ;  white  crystalline 
needles.  (3.)  Aluminium-copper,  AlCu  ;  white  crystals.  An 
alloy  of  chromium  and  zinc,  containing  7  per  cent,  of 
metallic  chromium  is  also  described. 

These  metallic  compounds,  like  the  phosphides,  sulphides 
and  carbides,  are  hard,  and  do  not  exhibit  any  of  the  malle- 
ability of  their  constituent  metals.  This  explains  the  hard- 
ness of  the  alloys  which  are  obtained  by  the  union  of  metals 
as  soft  as  copper,  with  tin,  zinc,  and  aluminium.— D.  E.  J. 

Copper    and    Azurite    Mines  near   Wallerfangen    in     the 
District   of  Saarlouis.     E.   Jensch.     Zeits.    aug.   ('hem 
1895,  [10],  292. 

The  azurite  (kupferlasur),  the  hydrated  carbonate  of  copner, 
occurs  in  the  Bunter  Sandstein — a  formation  analogous 
to  the  Permian  —  as  the  cementing  medium  binding 
the  sand  together  ;  sometimes  also  in  aggregations  or  as 
the  petrifactive  material  in  numerous  vegetable  remains. 
Prom  inscriptions  on  the  rock  aDd  from  actual  workings 
discovered,  it  is  evident  that  the  ore  was  known  to  and 
worked  by  the  Romans  and  their  successors,  and  it 
supposed  the  copper  was  extracted  on  the  spot  by  smelting. 
It  would  also  appear  that  copper  ore  was  mined  here  during 
the  Middle  Ages.  The  "  Yieille  Montague "  Company 
obtained  the  mining  rights  in  1855,  and  at  first  shipped 
the  ore  to  Linz,  but  as  the  percentage  of  copper,  amounting 
to  19  per  cent,  at  the  outset,  decreased,  works  were  erected 
at  the  foot  of  the  Limber",  wherein  the  finely-ground  ore 
was  extracted  with  hydrochloric  acid  and  the  copper 
precipitated  from  solution  by  scrap  iron,  but  the  diminish- 
ing richness  of  the  ore,  accompanied  by  an  unusual  increase 
in  the  cost  of  acid,  led  to  the  abandonment  of  the  under- 
taking after  a  few  years. — ('.  S. 

Action  of  Mini  nil  Lubricating  Oils  on  Metals.     S.  Aisin- 
man.      Zeits.  ang.  Chem.  1895,  [11],  313. 

■See  under  XII.,  page  81 1, 

Analysis  of  Tin-Plate.    G.  Lunge  and  E.  Marnier.    Zeits. 

ang.  Chem.  1895,429. 

See  under  XXIII.,  page  822. 

Method  of  Determining  Sulphur  in  Burnt  Sulphur  Ores. 

II.  I'.  Keller  and   P.  Maas.     .1.  Franklin  Inst.  1895  139 

See  under  XXIII.,  page  822. 

The  Bottle  Manufacture,  a  Subsidiary  Industry  in  connec- 
tion with  Iron  Works.  K.  Jensch.  Zeits.  ang,  (hem, 
1895,  222. 

See  under  V III.,  page  806. 
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l>    ermi 'nation  oj  Boiling  and  Fusing  Points.     H. 
Chateher.    <  omptei  rend.  121,  828. 

Si  -  unit,  i-  will.  page  S21. 
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PATENTS. 

fMj  i  tn   '^"   Roailers.    J.  E.  L.  Barnes,  Liver- 

pool       From   A.  G.    Davis.    Middlesbrough,   Kentucky, 
I  ,S.  \.     Eng.  12,687,  June  29,  L894. 

A  i:i '  i  vm.i  i  vi;  brick  furnace  is  divided  into  three 
longitudinal,  narrow,  and  high  compartments,  the  central 
one  enlarged  to  form  a  hopper,  to  receive  the  ore  above, 
and  provided  with  nn  outlet  below.  The  outer  compart- 
ments are  divided  horizontally,  so  as  to  form  two  superposed 
,1,,  rs  "ii  each  side  of  the  central  ore  chamber,  each  com- 
partmenl  communicating  with  that  in  the  centre  by  narrow 
ports.  One  of  the  up]>er  side  chambers  is  used  as  a  com- 
bustion chamber,  the  products  of  combustion  passing  across 
and  through  the  ore  to  the  opposite  side  chamber,  whence 
they  pass  away  through  a  flue  provided  for  the  purpose. 
Into  the  lower  side  compartment,  diagonally  opposite  to 
tb  combustion  chamber,  producer-gas  is  introduced,  which 
filters  through  the  lower  portion  of  the  ore,  to  the  corres- 
ponding lower  side  chamber;  and  thence  it  may,  if  desired, 
he  led  into  the  combustion  space  above.  The  ore  passes 
by  gravity  continuously  through  the  central  compartment. 
A  furnace,  of  circular  section,  on  the  same  principle,  may 
be  made  by  surrounding  a  central  cylindrical  cavity  with 
two  concentric  annular  compartments,  of  which  the  inner  of 
the  two  is  the  re-roasting  chamber. — W.  G.  M. 

Improvements  in   Extracting  Metals.    .1.  J.  Hood,  London. 
Eng.  Pat.  14,155,  July  23,  181*4. 

Pbecioub  metals  are  dissolved  from  their  ores  by  treat- 
ment with  an  alkaline  solution  of  potassium  or  sodium 
cyanide,  in  which  is  dissolved  the  salt  of  a  base  metal, 
such  as  mercury  or  lead,  that  is  capable,  under  such 
circumstances,  of  exchanging  places  with  the  gold.  Mercury 
salts  are  preferred,  an  equivalent  weieht  of  metallic 
mercury  being  deposited  for  the  gold  dissolved.  The 
solution  may  be  made  up  by  direct  mixture  of  the 
ingredients  in  correct  proportions,  followed,  or  not,  by 
evaporation  and  crystallisation  ;  or  by  adding  the  solution 
of  the  base  metal  to  the  cyanide  liquors  actually  in  contact 
with  the  gold  ore.  For  the  extraction  of  the  gold  from  the 
resulting  solution,  the  use  of  the  copper-zinc  couple  is 
recommended.— W.  G.  M. 

Improvements  in  the  Refining  of  Nickel  and  Copper 
Mattes.  A.  J.  Boult,  London.  From  A.  L.  Grant  and 
C.  G.  Richardson,  Toronto,  Canada.  Eng.  Pat.  17,974, 
September  21j  1894. 

The  finely-crushed  matte,  having  been  dead-roasted,  is 
completely  reduced  by  treatment  with  a  reducing  gas,  using 
a  fairly  high  temperature  towards  the  end  of  the  operation, 
to  guard  against  the  production  of  excessively  pyrophoric 
metal.  It  is  then  treated  with  just  sufficient  sulphuric 
acid  to  dissolve  all  th'»  nickel  and  iron  present ;  the  solution 
IS  passed  over  a  further  quantity  of  the  reduced  powder  to 
remove  any  trac?  of  dissolved  copper  by  exchange  with 
nickel,  and  is  peroxidised  by  the  aid  of  chlorine.  The 
cobalt  and  iron  are  finally  removed  by  any  known  process, 
and  the  nickel  solution  then  crystallised  or  otherwise  treated 
for  the  recovery  of  the  metal. — W.  G.  M. 

Improvements    relating    to    the    Coating    or     Plating    oj 
Aluminium  or  Alloys  thereof  with   other  Metals.     XV.  H. 
Legate,   Hartford,    U.S.A.  '  Eng.  Pat.   5789,   March   19, 
1895. 

The  aluminium,  pure  or  alloyed,  is  first  immersed  for  an 
hour  in  a  pickle  containing  .3-5  oz.  of  oil  of  vitriol  and 
8  dwt.  of  boric  acid  per  gallon,  then  rinsed  in  water, 
plunged  momentarily  into  a  solution  of  potash  (12°  density, 
by  a  Tagliabue's  "  actiuo  -  hydrometer  *')  at  100°  C., 
again  rinsed  in  water,  and  dipped  once  or  twice  in  a  "  dark 
dip,"  consisting  of  4  lb.  of  sodium  nitrate,  2  oz.  of  hydro- 
chloric acid,  and  3*5  dwt.  of  soot,  mixed  in  a  gallon  of 
sulphuric  acid,  which  should  be  kept  at  38°  C.  and 
have  a  density  of  50°  B.     Thus  prepared,  the  metal,  after 


further  washing,  its  coated  elcctrolytically  with  zinc,  in  a  vat 
containing  I'S  gal.  of  liquor  ammonite,  4  lb.  of  potassium 
cyanide,  8'S  H>-  of  zinc  chloride,  5  oz.  of  potassium  car- 
bonate, and  H  dwt.  of  white  arsenic  to  a  gallon  of  water, 
the  density  of  the  bath  being  10  actino-hydrometer,  and  the 
temperature  38  C.  A  little  more  ammonia  must  be  added 
if  the  zinc  coat  be  not  uniform.  A  copper  deposit  is  now 
obtained  eleetrolytieally  from  a  solution  of  1*5  gal.  of 
liquor  ammonite,  '-'  lb.  uf  potassium  cyanide,  12  oz.  of 
sodium  carbonate,  4  oz.  of  copper  chloride,  and  5  dwt.  of 
white  arsenic  in  I  gal.  of  water;  the  density  and  tem- 
perature of  this  solution  should  he  the  same  as  those  of  the 
zinc  bath.  If  the  copper  coating  blisters,  more  cyanide 
must  be  used. — W.  G.  M. 

Improvements  in  Melting  Furnaces.  S.  T.  and  (.'.  IE 
Weilman,  Upland,  Delaware,  Pa.,  U.S.A.  Eng.  Pat. 
11,813,  June  18,  1895. 

The  furnace  consists  of  a  horizontal  cylinder,  braced  together 
by  hoops,  and  provided  with  a  toothed  segment  on  its  under 
side  (engaging  with  a  horizontal  rack  ),  so  that  it  may  be  rocked 
forward,  and  thus  rotated  about  its  axis.by  means  of  hydraulic 
cylinders.  In  the  foundations  arc  regenerators,  provided 
with  slag  pockets  at  the  end  nearest  the  furnace,  the  con- 
nection between  the  furnace  ports  and  the  flues  being  either 
at  the  base  of  the  furnace,  where  those  for  gas  and  air  are 
separated  by  an  air  space  to  prevent  intermingling  due  to 
leakage,  or  at  the  ends  of  the  cylinder,  the  upright  flues  in 
this  case  being  fixed.  The  charging  door  is  at  one  side  of 
the  hearth,  which  is  formed  in  the  usual  way  within  the 
cylinder,  and  diametrically  opposite  to  it  is  the  tap-hole, 
which  is  therefore  above  the  slag-line  of  the  furnace,  until 
the  whole  is  tilted  for  tapping.  —  XV.  G.  M. 

An    Improved     Hematite    Slag    Manure.     II.     P.    Pease, 
Middlesbrough.     Eng.  Pat.  12.5R6,  June  29,  1895. 

See  under  XV.,  page  815. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(4.)— ELECTRO  CHEMISTRY. 

Indirect  Electrolysis.     E.  Andreoli.     Journ.  Franklin 
Inst.  140  (1895),  153—155. 

A  chamber  A  is  divided  by  two  porous  partitions  B  and  B1 
into  two  lateral  compartments  C  and  C1,  and  a  central  com- 
partoent  D.  All  three  compartments  are  filled  with  an 
electrolyte,  and  the  lateral  compartments  C  C1  contain  an 
anode  E  and  a  cathode  E.  Under  these  conditions  electro- 
lysis in  C  C  proceeds  as  if  the  central  compartment  were 
absent,  the  solution  in  this  compartment  remaining  un- 
affected by  the  electrolysis.  But  if  a  metallic  plate  be 
placed  in  the  central  compartment,  electrolytic  action  at 
once  begins.  The  electrolyte  need  not  be  the  same  in  the 
three  compartments.     Suppose   that    the   lateral   compart- 
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ments  C  C  contain  a  solution  of  common  salt  and  the  middle 
one,  D,  a  solution  of  gold  cyanide.  On  passing  a  current, 
electrolytic  decomposition  takes  place,  chlorine  is  liberated 
at  the  positive  electrode  E,  caustic  soda  produced  at  the 
negative  electrode  F,  and  the  cyanide  solution  is  not  affected 
by  the  migration  of  the  ions.  But  if  a  metal  plate  or, 
preferably,  a  number  of  them  be  immersed  in  D,  gold  will 
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be  deposited  upon  the  plates,  although  they  arc  not  con- 
aectcd  with  the  battery  or  with  the  anode  or  cathode.  | 
When  a  lead  plate  is  used  in  the  central  compartment  it  is 
found  that  the  surface  of  the  plate  which  faces  the  dia- 
phragm of  the  negative  compartment  becomes  completely 
peroxidised,  while  the  other  side  becomes  covered  with  a 
■coating  of  gold.  Such  an  operation  is  termed  by  the  author 
•'  indirect  electrolysis."  One  example  of  it,  which  may 
possibly  find  practical  application,  relates  to  the  decomposi- 
tion of  bisulphite  of  sodium  for  the  production  of  nascent 
livposulphurous  acid  for  bleaching  purposes.  By  the 
ordinary  electrolytic  methods  this  is  impracticable,  but, 
according  to  the  author,  it  is  accomplished  by  the  indirect 
method  with  ease  and  rapidity. — D.  E.  J. 

Cost  of  Working  an  Electrolytic  Plant  for  Manufacturing 
Alkali  and  Chlorine.    C.   Haussermann.    Dingler's  Polyt. 

J.  296, 189. 

See  under  VII.,  page  804. 

PATENTS. 

Improvements  in  the  Purification  of  Saccharine  Juices  by 
Electrolysis.  J .  \*.  Johnson,  London.  From  E.  Javaux, 
C.  F.  Gallois,  and  F.  Uupont,  Paris,  France.  Eng.  Pat. 
14,858,  August  2,  1894. 

See  under  XVI.,  page  81 G. 

An  Improcement  in  Secondary  Voltaic  Batteries.  L.  Ep- 
stein, Twickenham,  England.  Eng.  Pat.  17,369,  Septem- 
ber 12,  1894. 

Thi;  negative  plates,  which  are  formed  of  discs  of  copper-wire 
.gauze,  and  which  have  been  amalgamated  and  coated  with 
zinc  electrolytically,  are  mounted  and  fixed  upon  a  spindle, 
•io  that  they  can  be  revolved  in  order  to  obviate  the  unequal 
action  which  takes  place  on  electrodes,  owing  to  the  differ- 
ence of  density  of  the  electrolyte  at  different  depths.  The 
spindle  passes  through  without  touching,  or  is  insulated 
from  the  positive  plates,  which  may  be  of  any  known  kind, 
preferably  of  that  described  in  Eng.  Pat.  350,  1890  (this 
Journal,  812,  1890).  The  positive  plates  are  connected  to 
•conductors  in  the  usual  way,  and  the  spindle  serves  as 
•conductor  for  the  negative  discs. — G.  H.  R. 

Improvements  in  Electrodes,  chiefly  designed  for  Use  in 
Electric  Accumulators.  \V.  Schafer  and  A.  Heinemann, 
Berlin,  Germany.     p]ng.  Bat.  17,506,  September  15,  1894. 

luu  improvement  consists  in  the  use  of  plates  composed 
of  glycerate  of  lead,  with  or  without  a  conducting  support, 
which  has  been  subjected  to  electroly>is  in  a  bath  con- 
taining a  solution  of  sulphuric  acid  of  about  16'3  B.,  to 
which  has  been  added  some  of  an  alkaline  permanganate, 
sruch  as  permanganate  of  potash  or  permanganate  of  soda. 
The  amount  of  permanganate  to  be  used,  depends  on  the 
e  of  the  bath,  and  care  should  be  taken  not  to  introduce 
too  large  quantities  at  once,  the  addition  being  made  in 
r;il  successive  stages  ai  soon  as  decoloration  occurs. 
In  this  manner  the  glycerin  is  oxidised  and  the  peroxide  of 
manganese  separated  out,  so  that  a  Strong  uniform  plate  of 
peroxide  of  manganese  i-  obtained.  In  the  preparation  of 
the  glycerate  of  lead,  which  is  to  he  employed  for  the  eon- 
-truction  of  the  positive  plates,  the  use  of  crude  glycerin, 
or  of  pure  glycerin  to  which  has  been  added  butyric  acid, 
Lydraerylic  acid,  lactic  acid,  or  other  aeids  of  the  series,  is 
recommended;  whilst  for  the  negative  plates,  pare  glycerin 
with  an  admixture  of  butyric  acid  is  preferred. — G.  H.  B. 

New  oi  Improved  Proceu  for  Electrolysing  Chemical 
Combinations  and  Winning  the  Products  of  Decomposi- 
tion formed  by  the  Electrolysis.  \V.  Bein,  Merlin,  Ger- 
many.    Eng  Pat.  21,S88,  November  12,  IE 

Tm-  process  relates  to  the  electrolysis  of  solutions,  and  the 

.  .ration  of  the  products  formed  about  the  electrodes  by  a 

o-porous partition  or  |  extending  through  a  part 

; ■■••'     ■     '<>'     action  of  the  solution    under  treatment, 

product*  being  separated  partly  by  the  electric  current 

■    by  difference  of  gravity.     Various  solutions  are 

Dtioaed  for  treatment,  including  alkaline  and  othei  salts. 

-j.  c  i; 


Improvements  in  the  Purification  of  Saccharine  Juices  by 

Electrolytic  Treatment,  ami  Minns  employed  for  thai 
Purpose.  ().  Imrav,  London.  From  La  Societe  Anonynn: 
Batlinerie  Say,  Paris,  France.  Eng.  Pat.  7108,  April  6, 
i895. 

See  under  XVI.,  page  816. 

Improvements     in      the     Electrolysis      of     Metallic     Salts. 

0.  Kellner,  Vienna,  Austria.     Eng.    Pat.   745S,  April  11, 

1895. 
Tiik  inventor  proposes  to  decompose  the  amalgam  formed 
when  an  alkali  salt  is  decomposed  with  a  mercury  cathode 
by  joining  it  up  as  an  anode  in  a  separate  tank  or  tank* 
arranged  in  series,  battery  fashion.  This  series  of  cation- 
separating  cells  may  have  a  separately-developed  current 
passed  through  it  from  a  dynamo  to  start  the  decomposition. 
The  battery  current  may  be  used  for  external  work. 

— I.  C.  B. 

Improvements  in  the  Electrodes  or  Plates  of  Electiic 
Storage  Batteries.  G.  Hubener,  Gcrnsbach,  Germany. 
Eng.  Pat.  8011,  April  23,  1895. 

The  improved  method  of  constructing  plates  for  electric 
storage  batteries  consists  in  fusing  together  dinitrobenzene, 
mononitrobenzene,  or  bromonitrotoluene,  tar,  or  its  deriva- 
tives mouonitrocellulose,  cellulose  meal,  and  metallic  oxide  or 
oxides,  and  casting  the  fused  mixture  to  the  desired  form, 
with  or  without  conducting  strips. 

The  proportions  preferred  are  as  follows  : — 

1  part  by  weight  of  crystallised  dinitrobenzene  ; 

Apart  by  weight,  mononitrobenzene  or  bromonitrotoluene; 

1  part  by  weight,  tar  or  its  derivatives  ; 

|  part  by  weight,  mononitrocellulose  ;  and 

.i  part  by  weight  of  cellulose  meal. 

These  are  mixed  together  and  heated  in  a  steam-  or  water- 
bath  to  about  80° — 85°  C.  until  the  mixture  becomes  fluid, 
when  suitable  metallic  oxides,  preferably  lead  oxide,  in  the 
proportion  of  1  •  5  to  1  •  6  parts  are  added  to  1  part  of  the 
mass,  and  this  mixture  is  further  heated  until  the  added 
oxides  have  become  fluid  or  dissolved.  The  melted  mixture 
is  cast  in  moulds  of  the  required  shape,  wherein  it  sets  to  a 
porcelain-like  mass  in  about  30  seconds  after  it  has  cooled 
to  about  50°  C.— G.  H.  E. 

Improvements   in    Diaphragms  for    Use    in    E/ectrolytica! 

Apparatus.      R.    Comboul,    Paris,   France.      Eng.    Pat. 

9806,  May  17,  1895. 
Tin:  improvement  consists  in  the  use  of  a  liquid  partition 
arranged  between  two  or  more  partitions  formed  of  perme- 
able membranes  or  sheets  of  material,  such  as  textile 
fabrics,  felt,  -vegetable  parchment,  wood,  and  the  like,  which 
are  chosen  of  unequal  degrees  of  porosity  and  permeability, 
so  that  the  interposed  layer  of  liquid  is  maintained  practi- 
cally constant  in  height  by  the  combined  actions  of  capil- 
larity and  endosmo:»is.  In  the  case  of  the  electrolysis  of 
chloride  solutions,  the  layer  of  liquid  held  between  the 
two  membranes  consists  of  water  charged  with  salts,  and 
it  is  claimed  that  by  this  device  the  life  of  the  membranes  is 
greatly  prolonged  in  spite  of  the  corrosive  actions  of  the 
chlorine  and  soda  formed. — ('•.  II.  1!. 

Improvements  in  Apparatus  J  or  Electrolysis  of  Alkali 
Salts  with   Quicksilver  as   Cathode.     H.  C.  F.  Stormer, 

Christiania,   Norway.      Eng.    Pat.    10,4-45,  May   27,1895. 
I   nder  International  Convention,  November  26,  1891. 

\ii'\i!\n  s  is  herein  described  for  electrolysing  solutions, 
such  as  sodium  chloride,  with  a  mercury  cathode  for 
obtaining  amalgams.  The  mercury  is  contained  in  or  on 
horizontal  trays  or  shelves,  "gutters,"  with  the  anodes 
between,  ami  with  pipe  conm  ctions  from  one  shelf  to  another, 
so  that  the  mercury  can  be  run  off  at  the  bottom.  These 
shelves  are  shaken  to  keep  up  a  circulation  in  the  ruercun  , 
but  not  such  as  t,>  break  the  surface  "skin"  of  thu 
mercury.  The  amalgam  is  decomposed  in  an  out-id. 
vessel,  and  the  mrienr\   leturned  to  the  apparatus.—  .J.  ( .'.  B. 

Apparatus  for  Marking  Limn.  Paper,  and  other  I'd,. 
•  .  Beadle,  London.    Bog.  Pat.  10,460,  May  27,  18'.»5. 

I\    tins   .Journal,   1894,    1194,   a   process   is  described   for 
marking   linen,  paper,  &c.  b\   an    electro- chemical    method, 
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the  fabric  bemg  moistened  and  pressed  between  a  metallic 

.  ted  to  one  terminal  <>f  u  source  of  electricitj 
a  metal  plate  of  bolster  oonneeted  to  tli<  other  terminal. 
I  be  object  of  i }•«-  improvement  i-  to  effect  ■  better  marking, 
which,  when  the  die  ia  of  Bilver,  will  take  place  when  the 
tionoi  the  current  ii  changed  so  that  it  flows  for  a 
ghort  time  in  one-  direction  and  then  fur  a  Bhort  ti 
the  other  direction.  The  means  employed  ore  a  small 
roltaic  battery  and  a  reversing  switch  having  its  terminals 
trically  connected  to  a  metal  die  and  to  a  boFter 
respectively,  the  claim  being  for  such  a  device  as  thai  just 
described. 

Improvements  in  Apparatus  for  Electrolysing  Chloride 
Solutions.  E.  Bcrmite,  E.J.  Paterson,  and  C.  F.  Cooper, 
London.     Eng.  Pat.  10,929,  June  I,  L8§5. 

\\    anode   is    claimed    consisting    of    a    plate     (glass    or 
ebonite,  &c.)  carrying  a  network  of  platinum  wires,  and 
an  electrolysing  cell  consisting  of  a  tube  of  zinc  or  a  pair 
of  zinc  plates  in  combination  witli  an  anode  as  above  (see    | 
following  abstract). — J.  C.  R. 

Improvements  in  Apparatus  for  Electrolysing  Chloridi 
Solutions.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper, 
London.  Eng.  Pat  10,930,  June  1,  1895. 
These  improvements  relate  to  development  of  the  in- 
ventors" process  (Eng.  Pat.  6197  of  1*94  ;  this  Journal, 
1895,  192)  for  electrolysing  sea-water  or  chloride  of 
sodium  for  disinfecting  purposes.  Their  present  object  is 
the  construction  of  apparatus  of  a  simple  and  inexpensive 
kind  and  automatic  regulation.  The  electrolytic  cells  are 
glass  tubes.  Within  each  tube  is  placed  a  zinc  tube  for 
a  cathode,  and  in  the  centre  is  placed  a  wire  of  platinum, 
or  topper  wire  coated  with  platinum,  for  anode.  Each 
tube  is  closed  by  plugs  at  the  lop  and  bottom,  and  through 
these  plugs  pass  the  ends  of  bent  glass  tubes,  communicating 
from  the  bottom  of  each  cell  to  the  top  of  the  next  in  order. 
These  cells  are  connected  in  series.  The  liquid  to  be 
electrolysed  is  fed  in  at  one  end  of  the  scries  and  out  at 
the  other.  The  mechanism  employed  for  automatic  regu- 
lation of  solution  and  electric  current  is  also  described. 

—J.  C.R. 

Improvements  in  the  Manufacture  of  Plates  for  Secondary 
Electrical  Batteries.  C.  H.  Weise,  Poessueck,  Germany. 
Eng.  Pat.  12,420,  June  27,  1895. 
In  a  plate  constructed  according  to  this  invention,  the  lead 
oxide  is  contained  within  a  frame,  and  between  perforated 
plates  or  sheets.  On  one  side  of  the  frame  is  placed  a 
thin  sheet  of  lead  or  other  suitable  material.  Over  this  is 
placed  a  perforated  press-plate,  which  is  secured  in  the 
frame  by  bending  up  the  edges  or  flanges.  The  frame  is 
then  laid  flat  with  the  side  plates  underneath,  and  is  filled 
with  the  soft  paste  of  lead  oxide.  Similar  plates  arc  then 
placed  on  the  upper  side  of  the  frame  and  are  similarly 
secured.  The  frame  is  of  lead  or  of  a  suitable  alloy. 
After  the  frame  has  been  filled  and  closed,  pins  of  cellulose 
are  passed  into  the  perforations  of  the  plates,  and  are 
forced  through  the  plates  and  the  contained  mass  of  lead 
oxide,  which  is  prevented  from  escaping  by  the  close  fit  of 
the  plates  upon  the  pins.  After  formation  in  dilute  sul- 
phuric acid,  the  plates  are  dried  in  the  air,  when  the  pins 
will  be  found  to  be  completely  destroyed,  leaving  openings 
for  the  free  passage  of  the  electrolyte. — G.  II.  R. 

(£.)— ELECTRO  METALLURGY. 

PATENTS. 

Improvements    in     the    Manufacture    of    Aluminium    and 

Aluminium    Alloys,  awl  the  Electro-Deposition    of   the 

Same.     A.  F.  B.   Gomess,   London.     Eng.   Pat.   14,327, 

July  25,  1894. 

Is  this  process,  which  is  an  improvement  on  that  described 

in   Eug.   Pat.   7205,    1894    (this   Journal,  1895,    757).    the 

anode,  which    consists   of  aluminium,  carbon,  or   any  other 

suitable  material,  stands  in  a  solution  of  the  hydrated  oxide 

of  aluminium  which  is  contained  in  a  porous   cell.     This 

solution  is  prepared  from  bauxite.     The  electrolyte  in  the 

bath  is  composed  of  the  tartrate  of  aluminium  in  conjunction 


with  chloride  of  ah  alkali,  either  with  or  without  the  addition 
of  iodide  or  bromide  of  an  alkali.  The  compositions  of 
baths  recommended  arc  as  follows  : — 

1. 

Tartrate  <»f  alumiiiiwiii 10  parts. 

Chloride  of  an  alkaline  ban ;.  part. 

Water i"«  parte. 


Alumiuium-atumonium  tartrate 10  parts. 

Water 160     ,. 

Chloride  <>f  an  alkaline  bas  - l  part. 

Instead    of  tartrate    of    aluminium    its    isomers   may    be 

employed,    or    the    salt   derived   from   other    suitable  acids 
containing  two  carboxyl  groups  in  the  molecule. — G.  II.  P. 

Improvements  in  Apparatus  for  the  Electrolytical  Separa- 
tion of  Precious  Metals  from  their  Ores  or  other 
Materials  containing  them.  J.  Y.  Johnson,  London. 
From  L.  Pelatin,  Paris,  France,  and  F.  Clerici,  Milan, 
Italy.  Eng.  Pat.  11,478,  June  12,  1895. 
Tins  invention  relates  specially  to  the  process  described 
in  Eng.  Pat.  1514,  January  22,  1895,  and  consists  in  an 
electrolytic  vat  constructed  to  facilitate  the  reactions 
required  by  a  particular  arrangement  of  anodes  and 
cathodes,  and  in  the  means  provided  for  circulating  the 
liquid  during  electrolysis.  The  vat  is  made  of  brickwork 
or  the  like,  the  iuuer  walls  being  coated  with  cement,  and 
it  is  preferably  raised  from  the  ground.  Depressions  are 
formed  at  the  bottom  to  receive  the  cathodes,  which  consist 
of  amalgamated  plates  of  metal  resting  on  mercury.  The 
ends  of  horizontal  shafts  rest  on  bearings  fixed  in  the 
walls  of  the  vat  at  a  certain  uniform  distance  from  the 
bottom  thereof,  and  support  metal  cylinders  provided  with 
agitators.  Between  each  set  of  four  cylinders  are  two 
plates  mounted  on  supports  fixed  or  not  in  the  masonry  of 
the  vat.  The  shafts,  the  cylinder,  and  the  plates  are 
formed  of,  or  are  coated  with,  an  electro-positive  metal, 
such  as  iron,  the  two  latter  being  employed  as  anodes. 
Means  are  provided  for  rotating  the  shafts  and  cylinders, 
which  are  furnished  with  agitating  arms  of  wood  or  other 
suitable  insulating  material.  In  addition  to  the  agitation 
thus  caused,  the  liquid  may  be  kept  in  motion  by  means  of 
a  powerful  centrifugal  pump  or  its  equivalent.  The  solvent 
preferably  employed  is  a  weak  cyanide  solution,  say, 
:i  parts  cyanide  to  1,000  water,  and  the  conductivity  of  the 
bath  is  ensured  by  the  admixture  of  an  alkaline  salt,  such 
as  chloride  of  sodium. — G.  H.  P.. 

Electro-Deposition  of  Gold  and  Silver.     E.  Andreoli, 
London.     Eng.  Pat.  11,752,  June  17,  1895. 

In  this  process  the  electrolytic  tank  may  be  used  without 
porous  partitions,  or  it  may  be  divided  into  three  com- 
partments by  the  use  of  two  such  partitions.  The  anodes, 
w  hieh  are  perforated,  are  formed  of  peroxide  of  lead,  and 
the  space  between  them  is  filled  by  perforated  plates  or 
gauzes  or  pieces  of  wire  network  of  amalgamated  copper, 
or  other  suitable  material,  dipping  into  a  thin  layer  of 
mercury  which  rests  on  the  bottom  of  the  tank,  and  forms 
the  cathode.  The  electrolyte  in  the  positive  compartment 
mayT  be  varied,  but  preferably  consists  of  caustic  potash  or 
soda  solution,  or  it  may  be  the  same  as  that  used  in  the 
negative  compartment,  namely,  a  solution  of  cyanide  of 
gold.— G.  H.  R. 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Petroleum  Soaps  and  their  Solubility  in  Petroleum.     Zeits. 
aug.  Chem.  1895,  225. 

i  The  question  of  the  solubility  of  petroleum  soaps  in  petro- 
leum has  been  a  matter  of  interest  to  the  Baku  chemists 
since  18S4,  in  which  year  Eichler  stated  that  the  acid  soaps 
were  soluble,  but  the  neutral  insoluble  in  this  reagent. 
Lissenko  and  Rosenblatt  more  recently  found  that  the  neutral 
salts  of  the  petroleum  acids  could  be  powdered  when  dry,  and 
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that  the  acid  salts  formed  a  gummy  yellowish  mass,  soluble 
■without  decomposition  in  a  small  quantity  of  water,  more 
soluble  in  ether  than  the  neutral  salt,  ami  miscihle  in  all 
proportions  with  petroleum,  and  that  concentrated  soda 
solution  separated  practically  the  whole  of  the  soap  from 
such  a  mixture. 

By  treatment  of  the  neutral  sodium  salts  with  chloride  of 
calcium,  a  neutral  lime  soap  was  obtained,  and  an  acid  soap 
was  made  by  the  addition  of  the  free  acids  to  this.  Rosen- 
blatt further  prepared  basic  salts  by  using  excess  of  the 
base,  aud  gave  the  various  solubilities  in  1,003  parts  of 
petroleum  as  follows  :  — 


Soda  Soap. 

Lime  Soaji. 

Acid    

1*53 

Miscihle 
...                   n • l s 

1  •  15 
1-10 
O'O 

The  recently  observed  dissociation  of  these  soaps  by 
LisseDko  and  Stepauoff  has  drawn  fresh  attention  to  the 
subject,  and  Kwitka  and  Tiedemann,  members  of  a  special 
commission  appointed  by  the  Baku  chemists,  have  sepa- 
rately examined  the  relations  of  the  solubilities  and  disso- 
ciation of  these  salts.  Results  by  other  chemists  are  also 
given.  These  indicate  considerable  variation,  which  is 
considered  to  prove  the  variable  character  of  the  product. 

Kwitka  proposes  the  following  method  to  determine  the 
acids  and  soaps  in  any  petroleum  : — The  petroleum  is  treated 
with  a  caustic  soda  solution  of  23  B.,  by  which  means  the 
whole  of  the  acids  are  withdrawn.  From  this  solution  the 
acids  are  precipitated  by  hydrochloric  acid,  causing  a  milki- 
ness,  which  varies  accordiug  to  the  amount  of  soaps  in  the 
soda  solution. 

Kwitka  always  works  to  a  standard  turbidity,  and  the 
amount  of  the  soda  extract  necessary  to  produce  this  on 
addition  of  acid  gives  a  measure  of  the  amount  of  acids  in 
the  investigated  oil. 

The  method  gives  sufficiently  accurate  results  when  the 
estimation  of  turbidity  is  made  in  the  apparatus  used  in 
milk  examinations. 

From  the  statements  of  results  made  in  the  paper,  it 
seems  definitely  proved  that  the  petroleum  soaps  are  of 
very  variable  composition.  Of  especial  importance,  from  a 
practical  point  of  view,  is  Kwitka  s  observation  that  for 
complete  saturation  of  the  acids  in  any  petroleum,  the 
-trength  of  soda  solution  to  be  used  varies  with  the  per- 
centage of  acid  present. — J.  T.  C. 

Drying   mid   Non-drying  Oils.       A.   I.ivache.       C'omptes 

rend.  1895,  120,  842—845. 
Ait  fatty  substances,  when  exposed  to  air,  arc  attacked  by 
oxygen  ;  and  a  certain  number,  especially  among  the  vege- 
table oils,  become  transformed  iDto  a  solid,  dry,  elastic 
-ubstance,  called  by  Mulder  "  linoxyn."  Oil-,  which  behave 
thus,  e  ().,  linseed  oil.  arc  called  drying  oils.  The  author 
find*  that  other  non-drying  oils,  such  as  colza  and  (dive  oil, 
exhibit  the  same  properties  whin  thej  are  kept  at  a  suffi- 
ciently high  temperature  (120' — 160  ,  with  or  without  pre- 
vious treatment  with  litharge  or  borate  of  manganese). 
Similar  results  'ire  obtained  with  solid  animal  fats,  such  as 
mixtures  of  stearin  and  "  margarin." 

Thus,  the  distinction  between  drying  and  non-drying  oils 
is  only  admissible  on  the  understanding  that  the  oxidation 
i-  only  carried  on  at  the  ordinary  temperature.  Tin  author's 
experiments  ihow  that  all  tatty  substances,  without  excep 
tion,  whether  of  vegetable  OT  animal  origin,  can  hi-  trans- 
formed into  an  elastic  product  similar  to  that  obtained  from 
the  so-called  drying  oil",  provided  they  are  exposed  to  a 
suitable  temperature.  The  transformation  may  be  Blow  or 
rapid,  according  to  the  temperature  used  and  the  previous 
treatment  to  which  the  oils  have  been  subjected;  bul 
product  remains  solid, even  at  ;.  high  temperature,  and 
parency,  elasticity,  and  chemical  propertiei  il  appi 

10  he  identical  with  linoxyn.      I>.  h.  J. 

/    a    Sulphut  Compound   in    CoitcnSeed  Oil. 
J.  Dupont.     Bull.  Soc.  Chim,  13,696     697. 

Win     a  current  pa       I  i,  cotton-seed  oil, 

i    ■  •  i,  and  can  be    -ondensed 


with  the  steam,  the  resulting  water  being  rendered  slightly 
turbid,  and  having  a  disagreeable  sulphurous  odour.  Ether 
extracts  a  small  proportion  of  malodorous  oily  matter  from 
the  water,  and,  when  this  is  oxidised  with  potassium  chlorate 
and  nitric  acid,  it  yields  sulphuric  acid.  Five  grtns. 
of  cotton-seed  oil  treated  in  this  way  with  I  he  steam 
equivalent  to  '2  litres  of  condensed  water,  yielded 
0*1523  grm.  of  barium  sulphate,  equivalent  to  0*021  grm. 
of  sulphur.  The  oil  still  showed  the  Bechi  reaction  with 
alcoholic  silver  nitrate,  which  the  author  attributes  to  the 
formation  of  silver  sulphide,  and  not  to  the  reduction  of 
metallic  silver  by  aldchydic  compounds,  as  has  been  gene- 
rally supposed.  Since  ci  uciforous  oils  do  not  show  Bechi's 
reaction,  the  sulphur  of  cotton-seed  oil  is  probably  in  a 
different  condition  from  that  of  these  oils. — A.  G.  B. 

Natural  Dili  ijdro.r  if  stearic  Acid.  P.  Juillard.  Bull.  Soc. 
Chim.  1895,  [3],  13  238—240.  (See  this  Journal,  1894, 
820.) 

To  prepare  this  acid,  crude  ricinoleic  acid  is  kept  at  a 
temperature  not  exceeding  12',  whereupon  a  crystalline 
magma  slowly  separates,  and  may  be  drained  on  linen, 
pressed,  and  recrystallised  from  alcohol  ;  the  product 
consists  of  a  mixture  of  dihydroxystearic  acid  and  stearic 
acid.  The  latter  is  removed  by  washing  with  hot  toluene, 
and  the  dihydroxystearic  acid  is  again  crystallised  from  boil- 
ing alcohol ;  the  yield  amounts  to  about  1  per  cent,  of  the 
castor  oil  employed. 

Dihydro.njstearic  acid  is  insoluble  in  ether,  light 
petroleum,  and  benzene  ;  slightly  soluble  in  cold  toluene, 
more  so  in  the  hot  solvent ;  soluble  in  boiling  alcohol  and 
boiling  acetic  acid.  It  melts  at  141° — 143J.  It  is  easily 
converted  into  stearic  acid  by  reducing  agents,  and  is  a 
monobasic  acid ;  the  alkali  salts  are  but  little  soluble,  and 
the  barium  salt  is  insoluble  both  in  water  and  in  alcohol ; 
the  methyl  salt  crystallises  in  lamina?  and  melts  at  104° — 
106°.  When  the  acid  is  heated  at  220°  for  some  hours  in 
a  current  of  dry  carbon  dioxide  it  yields  a  product  which 
appears  to  be  formed  by  the  condensation  of  four  molecules 
of  acid  with  the  loss  of  three  molecules  of  water,  and  is 
reconverted  into  dihydroxystearic  acid  ;  it  is  probably  a 
polydihydroxystearic  acid  analogous  to  the  polyricinoleic 
acid  (ricinoricinoleic  e.cid). 

Hydrochloric  acid  at  180°  and  subsequent  saponification 
converts  dihydroxystearic  acid  into  the  dibasic  acid — 

CO0II(HO)C17II:t:i.O.CirH:i.j(OH)C0OH 

(in. p.  50  — 55°),  which  readily  passes  into  the  correspond- 
ing monobasic  lactonic  acid  ;  this  latter  is  probably  the 
principal  product  of  the  action  of  hydrochloric  acid  on  the 
dihydroxystearic  acid  (compare  the  formation  of  dibasic 
diricinoleic  acid  from  ricinoleic  acid;  this  Journal,  1894, 
820).— A.  G.  B. 

Action  of  Mineral  Lubricating  Oils  on  Metals.     S.  Aisin- 
inanii.     /cits.  ang.  (hem.  1895,  [11],  313 — 315. 

Tin.  discussion  carried  on  some  time  ago  by  Albrecht, 
Holdc.  and  Kunkler  on  the  permissible  limit  of  acid-content 
in  mineral  lubricating  oils  induced  Aisinmann  to  endeavour 
to  obtain  by  experimental  means  some  definite  data  to 
assist  in  the  settlement  of  this  hitherto  open  question. 
Referring  to  the  standard  allowed  by  the  German  State 
Railways— 0'  1  to  0*3  per  cent,  reckoned  as  so.. — he  asserts 
that  this  was  not  set  up  on  any  scientific  basis,  but  was  simply 
adopted  because  out  of  a  number  of  oils  submitted  to 
examination  only  a  few  contained  more  than  03  percent, 
of  aeid.  In  order  to  arrive  at  a  correct  decision  on  the 
question,  it  is  necessary  to  ascertain  clearly  both  the 
smallest     percentage     of     acid     capable     of    exerting     an\ 

destructive  effect  on  metals,  the  influence  of  temperature 

on  the  reaction,  and  the  susceptibility  of  various  metals 
to  attack, 

Since  the  presence  of  sulphuric  acid  in  mineral  lubricating 
oils  indicates  careless  refining,  and  is  not  to  be  tolerated,  it 
is  lo  the  organic  (petroleum  or  naphthene- )  acids  that  we 
must  look  as  the  cause  Of  anj  reaction  on  metal  Accord- 
ingly the  oil  taken  for  Aisinman's  experiments  was  chosen 
with  a  view   to   having   a    large    percentage  of   these  acids, 

and    was   in    fad    prepared    from    the  soapy   compounds 
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precipitated  daring  the  alkali  treatment  in  the  refining  of 

mineral    oils,    its     characteristics    being.    Hpecific     gravity, 
0-9986  j    viscosity    (Engler),   66*4    at    20     and    9*18   "at 
'.o  ;  noahing  point,  209  ;  "cold    test,"  '■>  mm.  at    —  I 
.i'  id-content,  u •  7 m ."» ,  reckoned  as  so.. 

The  reaolte  of  the  series  so  far  completed  of  the  effect  of 
this  Oil  on  polished  metal  plates  may  lie  thus  summarised:  — 

Series  I. — After  an  exposure  of  65  days  at  a  temperature 
of  20°,  none  of  the  metals  experimented  upon,  viz.,  iron, 
lead,  copper,  tombac,  brass,  and  Gorman  silver,  were  in 
the  slightest  degree  affected,  and  careful  examination  of 
the  polished  surfaces  failed  to  reveal  any  corrosion. 

St  ries  II.  In  the  ease  of  21  days'  exposure  at  50',  lead 
proved  the  most  susceptible  metal,  losing  0*018  per  cent. 
by  weight;  iron  following  with  a  loss  of  0*012  per  cent.; 
succeeded  by  copper,  0*009  per  cent.  Tombac  suffered  a 
diminution  of  0*001  per  cent,  in  the  weight  of  metal,  but 
neither  German  silver  nor  brass  was  affected,  and  in  no 
instance  was  corrosion  detected,  on  examination  under 
a  lens,  though  a  slight  residue  was  left  behind  on  filtering 
the  oil  from  the  iron  and  lead. 

Series  III. — Time,  15  days  at  100".  Here  iron  and  lead 
changed  places,  the  former  suffering  a  loss  of  0-034  per 
cent,  and  the  latter  0*031.  Copper  lost  only  0-007  percent. 
'  less  than  in  the  second  series),  and  the  remaining  three 
lost  traces '•  tailing  down"  to  0-001  per  cent,  in  the  case  of 
German  silver. 

These  results  agree  with  those  obtained  by  Redwood  (this 
Journal,  1886,  362)  with  a  12  months'  exposure.  Other 
series  of  experiments  with  oil  of  normal  acid-content,  at 
temperatures  ranging  from  50°  to  150°,  are  in  progress, 
and  the  results  may  be  looked  for  at  an  early  date  ;  in  the 


meantime  it  may  be  taken  for  granted  that  for  cold-running 
machinery  the  usual  limit  of  O-.'J  per  cent,  of  acid  may  be 
overstepped  without  risk. — ('.  S. 

Solubility    of   Mineral    Oils    in    Alcohol.     S.   Aisinmann. 

Dingler's  I'olyt.  J.   1895,  297,  44—47.     Compare  Uiche 

and  llalphen,  this  Journal,  1895,  .113. 
The  solubility  was  ascertained  at  the  ordinary  temperature, 
and,  in  the  case  of  the  heavy  lubricating  oils,  in  the  following 
manner : — 

loc.c.  of  the  oil  were  measured  into  a  graduated  cylinder 
and  10  times  this  volume  of  alcohol  ("  96°  ")  added  ;  after 
thorough  agitation  the  mixture  was  left  at  rest  until  no 
further  increase  in  the  volume  of  the  layer  of  oil  was 
observed;  the  alcoholic  solution  was  then  decanted  and 
replaced  by  another  similar  volume  of  alcohol,  this  pro- 
cedure being  repeated  until  either  the  oil  was  completely 
dissolved  or  an  insoluble  residue  was  left. 

In  the  case  of  those  light  oils  which  are  not  miscible  in 
all  proportions  with  alcohol,  the  solvent  was  added  from  a 
burette,  care  being  taken  to  note  what  volume  had  been 
introduced  when  the  liquid  first  became  turbid ;  this 
amount  indicated  the  solubility  cf  alcohol  in  the  oil.  The 
addition  was  then  continued  until  the  turbidity  disappeared, 
which  happened  when  the  oil  had  completely  dissolved  in  the 
alcohol.  The  table  below  gives  the  results  obtained  with  the 
light  oils,  and  it  will  be  remarked  that  the  lightest  samples, 
from  whatever  source,  are  miscible  in  all  proportions  with 
alcohol.  The  author  considers  that  it  may  be  stated  with 
tolerable  certainty  that  those  hydrocarbons  are  richest  in 
carbon  which  dissolve  least  alcohol  and  are  themselves  least 
soluble  in  this  menstruum. 


Oil. 

Specific 
Gravity. 

Source. 

Alcohol 

Dissolved  by 

1  Volume  of 

Oil. 

Volumes  of  Alcohol 

required  to  Dissolve 

1  Volume  of  Oil. 

Remarks. 

Benzine  (petr.  spt.)  

(     0-720  •) 
I     0-710  j 
0-820 
0-870 
0-815 
0-830 
0-805 

0-810 

0*785 
0*875 

0-885 
0-890 

Various 

Russian 

Roumanian 

Roumanian  (Bustenari) 

Roumanian 

Galician 

Roumanian 
American 

Hungarian  (Derna) 
Roumanian 

Unlimited 
»» 

Miscible  in  all  proportions 

Unlimited       Miscible  in  all  proportions 
50  per  cent.                              2*0 

Middle  or  "Herz  "fraction 
First  and  third  runnings 
First  runnings,  "  Here  " 
(Middle) fraction,  and 
third  runnings,  mixed. 
Middle  fraction 
First  and  third  runnings 

la 

lla 

lln ,.. 

to  per  cent. 
45  per  cent. 
15  per  cent. 

»»                  >» 

3*fi 

1*5 

10 
130 

5-5 
11*0 

In  the  second  table  (?ee  next  page)  is  recorded  the 
behaviour  of  mineral  lubricating  oils  with  alcohol.  It  will 
be  noted  that  the  oils  from  different  sources  differ  from 
each  other  not  only  iu  their  total  solubility,  but  also  in  their 
fractional  solubility,  and  that  this  difference  is  born  of  the 
chemical  constitution  of  the  oils,  and  is  independent  of  their 
specific  gravity. 

The  Hungarian  oils  are  the  products  of  a  once  repeated 
distillation  ;  they  are  derived  from  a  bituminous  sand  which 
yields  45  per  cent,  of  an  oil  of  sp.  gr.  0*930  when  distilled 
under  diminished  pressure ;  the  fractionation  of  this  oil 
(likewise  under  diminished  pressure)  yields  a  series  of 
lubricating  oils,  which,  when  duly  refined,  are  not  second 
to  the  best  Russian  lubricating  oils.  The  high  specific 
gravity  of  these  oils  must  be  taken  as  implying  some 
chemical  peculiarity. 

To  make  sure  that  the  fractional  solubility  of  the  oils  is 
due  to  the  presence  of  different  hydrocarbons,  a  considerable 
quantity  of  Russian  residue  was  fractionated  in  this  way, 
and  the  fractions  recovered  by  precipitation  of  the  alcoholic 
solutions  by  water  ;  the  recovered  oils  plainly  showed  their 
dissimilarity  when  their  physical  constants  were  deter- 
mined. 

The  author  lays  much  stress  on  the  value  of  fractionation 
by  alcohol  as  a  substitute  for  the  usual  process  ;  the  method 
will  yield  fractions  of  a  similar  nature  to  those  obtained  by 
distillation,    with    the   advantage   that   the\    cannot  have 


undergone  any  change,  such  as  an  exposure  to  a  high 
temperature  (frequently  500°  C.);  may  be  expected  to 
induce  in  oils  fractionated  by  heat.  The  colour  of  alcohol 
fractions  is  better  than  that  of  distillation  fractions. 

Oil*  containing  paraffin-wax  may  dissolve  to  a  cleat- 
solution  in  alcohol,  but  after  a  time  needles  or  lamina:  of 
paraffin  will  crystallise  from  the  solution,  particularly  if  it 
be  cooled  to0°.  Paraffin- wax  reerystallised  from  alcohol  is 
very  pure. — A.  G.  B. 

Melting  and  Solidifying  Points  of  Certain  Acids  of  tlic 
Fatty  Scries.  G.  Massol.  E-ull.  Soc.  Chim.  1895,13, 
758. 

See  under  XXIII.,  page  828. 

Defect  ion    of   Cotton-Seed   Oil   in   American    lards. 
J.  Dupont.     Bull.  Soc  Chim.  1895,  13,  775. 

See  under  XXIII.,  page  828. 

Detection  of  Vegetable  Oils  in  Lard.     F.Jean.     Bull.  Soc. 
Chim.  1895,  13,  780. 

See  under  XXIU.,  page  828. 

Examination  of  Linseed   Oil  and  Linseed-Oil  Varnishes. 
II.  Ai'nsel.     Zeits.  ang.  Chem.  1895,  262. 

See  under  XIII.  B..  page  814. 
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Percentage  of  the  Original  \  olmne 

A 

Physical  Properl 

of  Oil  dissolved  by  ten  limes  its 
Volume  of  Alcohol  (98°). 
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Volumes  per  cent. 
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Extraction  VI. 
Extraction  VII. 

MM 
t-H 
> 

<-m 

.9 

'•ta 

O 

E 
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a  5 

la 
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Remarks 

1      Mixed  oil 

s 
■  i 

f0'896 

1  0*900 

4-8 

2-0 

150    -22     (SO 

30 

10 

30 

10;  lined. 

1 

10 

40 

10 

:i() 
70 
90 
00 

Colourless. 
Refined. 
Insoluble  residue 

j  0*902 

42*0 

(••2 

202    -  1  s 

25 

■)-, 

15 

15 

10 

5 
5 

.-. 

5 

5 
5 

Russian 

'  0*908 

3*0 

2(50    +    1 

- 

16 

10 

10 

5 

5 

7t 

Residue 

1  0*913 

47*8 

7-117 

171    -15 

•  - 
.J.) 

35 

10 

10 

6 

Residue  wit*  10  per  [ 
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Light  machine  oil  . 
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Machine  oil 
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50 
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50 

10 
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20 
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Examination  of  Fats  used  in  the  Leather  Industry.  W. 
Scbmitz-Dumont.  Dingier' s  polyt.  J.,  1895,  296,  210, 
233,  and  259. 

See  under  XXIII. ,page  829,  and  XIV.,  page  815. 

PATENTS. 

Improvements   in   Filtering   Apparatus.     P.    B.    Hodgkin, 
London.     Eng.  Pat.  10,914,  September  5,  1894. 

See  under  I.,  page  791. 

Improvements  in  the  Manufacture  of  Soap  and  Glycerine. 

J.  K.  Hill.  Irvine,  Ayrshire.  Eng.  Pat.  17,860,  Sep- 
tember 20,  1894. 
[ksjtead  of  lining  common  salt  for  separating  glycerin  and 
impurities  during  the  manufacture  of  soap,  the  inventor 
prefers  an  excess  of  caustic  soda,  or  a  mixture  of  caustic 
-oda  and  sodium  carbonate.  This  lye,  after  separation 
from  the  soap,  is  then  used  to  saponify  more  fat,  ur.til  the 
excess  of  alkali  in  the  lye  is  spent.  If  any  considerable 
quantity  of  carbonated  alkali  be  present,  lime  is  added  to 
causticise  it.  The  residual  lye  contains  all  the  glycerin  in  a 
more  concentrated  form,  thus  effecting  a  saving  of  time, 
labour,  and  fuel,  and  the  reduction  of  wear  and  tear  in  the 
plant  in  the  recovery  of  glycerin  from  the  lye.— J.  .1.  k'. 

Improvements  in  Machinery  for  Pressing  Soap  and  other 

Plastic  Substances.      J.  Watson  and  Sons,  Leeds.     Eng. 

Pat.  SOU,  March  22,  1895. 

The  machine  con-ists  of  a  drum,  in  the  periphery  of  which 

are   four  equally  divided  recesses  or  moulds.     At   every 

stroke  of  th-j  machine,  one  of  the  moulds,  after  being  fed  at 
the  top  with  M>ap,  is  brought  into  a  horizontal  position,  and 
whilst  in  this  position  a  ram  or  plunger  enters  the  red 
and  ^o  presses  the  »oap  into  the  desired  Bhape.  The  move- 
ments of  the  ram  and  cylinder  ire  intermittent,  being 
worked  with  cams  or  levers  The  movable  base  in  the 
urranged  and  worked  by  cams  as  to  Core  the 
tablet  out  when  in  the  bottom  position, the  tablet  falling  out 
on  to  a  travelling  band.  During  a  complete  movement  of 
the  machine,  two  brashes  are  brought  into  position  to  clean 
the  ram  or  plunger  and  the  base  of  the  mould.     It  is  driven 

by  belt,  and  I  op  about  three  to  one. — J.  J.  K 

Improvement     in   Refining  <ui<l    Separating    Wool-fat  into 
Sundry    Con  titu    it  P  I      Mae, ens,    Providence, 

-tate  ot  Rhode  Island,  U.S.A.      Bng   Pal   9503,  May  14, 
1895. 

Til*-    object    of  this    invention    is    to    separate    wool  fat    into 
three     primary     and     two     intermediate     product-,     having 


different  properties,  by  means  of  acetone  and  alcohol.  Two 
methods  are  described,  viz.,  the  acetone-alcohol  process  and 
the  alcohol-acetone  process. 

In  the  acetone-alcohol  process  three  primary  products, 
termed  No.  4,  Xo.  1,  and  No.  3,  are  obtained.  The  wool- 
fat  is  digested  with  cold  acetone  (or  hot  acetone,  the  solution 
being  afterwards  cooled)  until  the  solution  is  saturated  with 
a  product  called  Xo.  5.  It.  is  decanted  into  a  still,  and  the 
acetone  distilled  off,  leaving  the  No.  5  product  as  a  residuum, 
which  i3  then  digested  with  cold  alcohol,  the  resulting 
solution  decanted,  and  the  alcohol  distilled  off,  leaving  a 
product  Xo.  1  ;  the  insoluble  portion,  after  being  freed 
from  alcohol  by  distillation,  constitutes  the  produc^o.  3. 
The  Xo.  4  product  is  the  residue  left  after  the  extraction 
of  X'o.  5  product. 

The  alcohol-acetone  process  consists  in  mixing  alcohol 
with  wool-fat,  the  solution  containing  Xo.  I  product ;  the 
remaining  substance,  Xo.  2  product  (which  is  a  mixture 
of  No.  3  and  Xo.  4  products),  after  being  freed  from 
alcohol,  is  incorporated  with  cold  acetone.  The  soluble 
portion  contains  X'o.  3  product,  and  the  insoluble  residue 
i>  Xo.  4  product. 

No.  1  product  is  an  opaque,  solid,  and  inodorous  waxy 
fatty  matter,  of  a  whitish  or  yellowish-white  colour,  and 
((insists  of  a  mixture  of  ethers  or  fats  of  cholesterin, 
insoluble  or  but  slightly  soluble  in  cold  or  hot  alcohol  and 
cold  acetone,  but  quite  soluble  in  30  times  its  volume  of 
boiling  acetone. 

No.  1  product  is  a  transparent  fluid  or  semi-fluid  of  a 
yellowish-red  colour,  inodorous,  and  soluble  in  cold 
acetone  and  cold  alcohol.  It  is  composed  of  free  fatty 
acids,  fatty  ethers,  and  resinous  gummy  matters ;  when  this 
product  is  dissolved  in  76°  I?,  naphtha",  the  resinous  matter 
precipitates  on  standing. 

No.  3  product  is  an  oily,  opaque  fluid  or  semi  solid, 
inodorous,  soluble  in  cold  acetone,  but  insoluble  in  cold 
alcohol,   and     consists     of     a     mixture    of    ethers    of     iso- 

cholesterin,  cholesterin,  and  allied  substances. 

No.  j  product  is  an    intermediate  one,  consisting  of  a 

mixture  ot  No.   1  and  No.  .'{. 

No.  2  product  is  alto  an  intermediate  one,  composed  of  a 
mixture  of  No.  4  and    No.  ::.      (See  also   this  Journal,  [892, 
•  I.  .1.  K. 
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X11I.-PIGMENTS.  PAINTS  ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(4.)— PIGMENTS,  TAINTS. 

PATENTS. 

Improvements  in  the  Manufacture  of  Water-Colour  Paints. 
(i.  (  .  Dymond,  Liverpool.  From  L.  Auerbach  and  Co., 
Fuerth,  Bavaria.     Eng.  Pat.  14,758,  August  1,  1894. 

Tin-:  pigments  arc  suspended  in  a  medium  consisting  of 
gum  arabic  and  linseed  oil,  each  2,250  grms.,  glycerin 
9C0  gnns.,  wax  and  tallow  each  45  grins.,  soft  soap 
800  gnns.,  dissolved  in  7  litres  of  water.  It  is  claimed 
that  these  paints  possess  all  the  advantages  of  oil  colours 
as  regards  brilliancy,  Sec.,  and  that  they  will  keep  in  good 
condition  much  longer  than  the  ordinary  albumin  dis- 
tempi  is. — F.  II.  L. 

A  New  or  Improved  Process  for  Making  Red  Oxide  of 
Iron  Pigments  from  llydrated  Peroxide  of  Iron. 
N.  McCulloch,  Glasgow.  Eng.  Pat.  1 7, li:s,  September  8, 
1894. 

Precipitated  ferric  hydrate  is  heated  in  a  closed  vessel 
to  a  temperature  of  about  170  C.  at  a  pressure  of  250  lb. 
to  the  sq.  in.  until  the  water  is  driven  off.  The  resulting 
pigment  is  washed  and  dried.  The  presence  of  alumina 
in  the  iron  should  be  avoided,  as  it  raises  the  temperature 
necessary  for  complete  dehydration. — F.  II.  L. 

Improvements   in  Paint.      F.  W.   Oliver,  London.      Eng. 
Fat.  17,747,  September  18,  1894. 

The  vehicle  used  for  this  material  consists  of  a  solution  of 
"  liquid  celluloid,"  which  replaces  the  ordinary  oil  and 
turpentine.  Glycerin  may  be  employed,  if  required,  to 
retard  the  drying.— F.  H.  L. 

Improvements  in  the  Manufacture  of  Gold  Paint  for 
Interior  Gilding  and  other  Purposes.  J.  and  W.  R. 
Tennant,  Aberdeen.     Eng.  Fat.  8095,  April  24,  1895. 

A  stout  varnish  is  prepared  by  boiling  together  1  gall,  of 
linseed  oil,  1\  lb.  of  litharge,  an:l  2  oz.  of  lead  acetate. 
After  straining,  it  is  "  hermetically  sealed  "  and  put  aside 
for  six  months.  It  is  then  diluted  with  3  quarts  of  benzene 
(90  per  cent.),  and  after  a  week's  standing,  1  quart  of 
petroleum  spirit  is  added  ;  8  lb.  of  gold  bronze  per  gallon 
being  finally  worked  in. —  F.  H.  L. 

(£.)— RESINS,  VARNISHES. 
Examination  of  Linseed  Oil  and  Linseed  Oil  Varnishes. 
II.  Amsel.     Zeits.  ang.  Chem.  1895,  262. 

The  author  upholds  his  objection  to  the  polariscopic  test 
(this  Journal,  1895,  G05)  on  account  of  it  being  possible 
with  one  only  of  the  many  different  forms  of  polariscope 
and  also  because  this  test  only  allows  of  the  detection  of 
rosin  oil  but  not  of  mineral  oils.  Notwithstanding 
Filsinger's  doubts,  adulteration  of  linseed  oil  with  mineral 
oils  and  colza  oil  does  occur,  and  the  best  means  of 
detecting  these  oils  is  not  by  means  of  the  Koettstorfer 
test  but  by  the  estimation  of  the  drying  power.  Linseed 
oil  varnishes  which  have  been  prepared  by  means  of 
metallic  resiuates,  instead  of  by  boiling  the  oil  with 
metallic  oxides,  have  been  the  cause  of  frequent  complaints 
and  their  practical  value  is  therefore  stiil  very  proble- 
matical, so  that  tests  allowing  of  the  discrimination  of  these 
two  kinds  of  varnish  are  of  much  importance.  Filsinger's 
statement  that  the  cold  prepared  linseed  oil  varnishes  are 
as  satisfactory  in  practice  as  the  boiled  varnishes,  is 
considered  for  the  present  beyond  credibility. — C.  O.  W. 

PATENT. 

Improvements  in  or  appertaining  to  Seals  and  Seali?ig- 
Wax.  J.  B.  Beare,  London.  Eng.  Pat.  12,335, 
June  25,  1895. 

The  ordinary  process  of  "  sealing  "  letters,  &c,  provides 
no  security  against  their  contents  being  tampered  with, 
owing  to  the  ease  with  which  a  mould  can  be  taken,  and  a 
fresh  seal  put  on  after  the  packet  has  been  opened.     The 


inventor,  therefore,  in  preparing  sealing-wax,  adds  to  it 
Bome  substance  which,  when  a  second  substance  is  applied 
as  a  test  or  detector,  will  strike  a  distinctive  colour,  or 
obliterate  the  impression,  thus  indicating  whether  the 
original  seal  has  remained  intact  or  not.  Among  the 
compounds  mentioned  as  sensitizers  are  copper  sulphat  ■ 
or  iron  sulphate  ;  the  developers  or  detectors  being 
ammonia  and  potasBiam  ferrocyanide  respectively. 

— F.  II.  L. 

(C.)— INDIA-RUBBER,  &c. 

PATEN'J  S. 

An  Improved  Manufacture  of  Artificial  India-Rubber, 
Gutla  Percha,  and  Leather,  suitable  for  Conversion 
into  Varnish.  A.  V.  NewtoD,  London.  From 
A.  Nobel,  Paris.     Eng.  Pat.  15,914,  August  21,  1894. 

See  Eng.  Pat.  20,234,  1893  (this  Journal,  1894,  1072). 
In  this  specification  the  inventor  adds  to  the  number  of 
substances  previously  (loe.  cit.)  described  as  suitable  for  the 
"  solution  "  of  nitro-cellulose,  &c,  in  the  manufacture  of 
a  rubber  substitute.  He  claims  the  use  of  the  chloro  and 
bromo  derivatives  of  nitrobenzene  and  its  homologues  ; 
similar  compounds  of  camphor ;  nitrated  rosin  oils  and 
resin ;  the  esters  of  methyl,  .  .  .  amyl  alcohol  with  oxalic, 
lactic,  tartaric,  citric,  succinic,  benzoic,  hippuric,  and  other 
organic  acids ;  and  also  the  glycerin  esters  of  acetic, 
benzoic,  and  hippuric  acid.  When  using  a  solid  substance 
to  dilute  the  nitrocellulose,  the  mixture  is  effected  by- 
heat,  and  the  inventor  gives  a  number  of  formulae  for  the 
production  of  different  varieties  of  the  finished  product. 

— F.  H.  L. 

An  Improved  India  Rubber  Compound,  Applicable  to  the 
Prevention  and  Repair  of  Puncture?  in  Pneumatic 
Tyres.  T.  Coppock,  Manchester.  Eng.  Pat.  10,299, 
August  27,  1894. 

j  Font  pounds  of  pure  rubber  are  dissolved  in  six  gallons  of 
benzene,  "12    gals."  of    elemi    resin    stirred   in,  and   the 

J  whole  boiled  or  "  burnt  "  together.  The  burning  may  take 
place  on  a  fine  sieve,  the  mass,  as  it  drops  through,  being 
collected  under  water.  Rosin  can  be  used  to  replace  the 
elemi,  1  gal.  of  the  rubber  solution  being  incorporated  with 
14  lb.  of  molten  colophony.  The  finished  material  is  rolled 
out  and  cut  up  into  strips. — F.  H.  L. 


XIY -TANNING,  LEATHER,  GLUE,  SIZE. 

Progress    in    the   Tanning    Industry.     .} .  Passler.     Dingl. 
Polyt.  J.  1S95,  297,  19-23,  40—44,  66—71,  89—94. 

The  author  considers  the  subject  in  sections  appropriate  to 
the  processes  commonly  adopted.  Concerning  the  chemistry 
of  hides  and  skins,  their  relation  to  preservatives  and  the 
vield  of  leather  to  be  obtained  from  them ;  see  this 
Journal,  1893,  610,  1894,  49.  Among  the  tanning  materials 
mentioned  in  the  paper,  attention  is  called  to  cajota-bark  or 
taracco-bark  which  was  at  one  time  imported  into  Germany 
from  Mexico  and  California,  but  has  lately  disappeared 
from  the  market,  its  tannin  is  but  sparingly  soluble,  and  the 
material  imparts  an  objectionable  red  colour  to  the  leather. 
An  exhaustive  monograph  on  canaigre  will  be  found  iu 
Bulletin  No.  7  of  the  Arizona  Agricultural  Experiment 
Station  (this  Journal,  1893,  650 ;  1894,  894).  The  excel- 
lency of  quebracho-wooi  in  conjunction  with  pine-bark  for 
sole  leather  receives  comment ;  the  subject  has  been  treated 
by  Von  Schroeder  (Deutsch.  Gerberzeitung  1889,  No.  74)  ; 
and  import  duty  greatly  retards  the  application  of  the  wood 
in  Germany.  The  use  of  sumach  for  brightening  and 
softening  tanned  heavy  leather  is  increasing.  With  regard 
to  oak-bark  it  is  pointed  out  that  since  the  content  of  the 
bark  in  tannin  undergoes  no  perceptible  change  throughout 
the  year,  the  practice  of  harvesting  the  bark  before  the  leaves 
have  appeared  is  irrational ;  the  young  shoots  and  leaves 
contain  a  moderate  quantity  of  tannin  and  are  of  value  for 
extract  making,  they  have  also  a  certain  feeding  value. 
Acorns  are  of  little  service  for  extract  making  because  of 
their  high  content  of  starch.    It  has  been  shown  that  so 
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long  as  it  is  not  corky,  the  bark  of  an  oak  and  its  branches 
decreases  hi  content  of  tannin  as  the  tree  is  ascended. 
Eitner  has  found  that  sumach  leaves  are  richest  in  tannin 
in  early  July  and  that  they  suffer  depreciation  if  dried  in 
direct  sunlight  ;  this  agency  destroy'-  tannin  in  all  inoUt 
materials,  but  is  without  effect  in  the  absence  of  moisture. 
Concerning  the  fermentation  of  tanning  liquors  see  this 
Journal,  1894,  C50. 

Tapers  concerning  the  valuation  of  tanning  materials  and 
liquors  will  be  found  in  this  Journal,  1894,  487,  494,  649, 
1072,  1101  ;    1895,  316. 

In  systematic  leaching  of  tanning  materials  it  is  recom- 
mended that  the  nearly  exhausted  material  should  be  heated 
with  weak  liquor  or  water  and  that  the  fresh  material  should 
be  leached  with  stronger  liquors  at  a  low  temperature,  in 
this  way  destruction  of  ferments  derived  from  the  tan  stuff 
and  favourable  to  the  tanning  process,  will  be  avoided. 

The  suggestions  which  have  been  made  for  more  rapidly 
tanning  heavy  leather  are  reviewed,  and  it  is  pointed  out 
that  such  rapidity  can  only  be  effected  at  the  cost  of  quality 
in  the  finished  product.  The  subject  of  electrical  tanning 
is  summarised  by  the  statement  that  electricity  is  probably 
not  without  influence  on  the  duration  of  the  tanning  process, 
but  the  observed  influence  is  so  small  that  the  introduction 
of  this  ageDcy  into  the  tannery  is  not  warranted,  particularly 
since  so  much  more  can  be  effected  by  mere  agitation. 

Dongola  leather  is  partly  alum-tanned  (weissgar)  and 
partly  bark-tanned,  the  latter  tannage  consisting  of  a 
mixture  of  catechu,  myrobalans,  valouia,  and  sumach. 
Sheep,  goat,  and  calf  skins,  and  split  hides  are  thus  treated, 
the  product  taking  the  place  of  kid,  than  which  it  is  more 
resistant  to  water.  "  Transparent  leather ''  is  made  by 
stretching  the  stocked  skin  in  a  frame  and  applying  a  mix- 
ture of  glycerin,  boric  acid,  salicylic  acid,  and  picric  acid, 
and  subsequently  a  solution  of  potassium  bichromate  ;  it  is 
soft  and  has  a  high  tensile  strength,  but  is  little  resistant 
to  moisture. — A.  G.  B. 

Examination  of  Fats  used  in  the  Leather  Industry.  W. 
Schmitz-Dumont.  Dingler's  folvt.  J.  1895,  296,  210— 
215,  233—239,  259—264. 

Wool-fat  is  chiefly  used  as  an  adulterant  of  degras  and 
tallow.  It  possesses  great  capacity  for  emulsifying,  stability 
in  air,  and  its  fatty  acids  are  of  an  amorphous  character. 
As  regards  horse-fat,  which  is  much  used,  see  this  Journal, 

1893,  51,  164. 

Goat  and  buck  tallow  also  appear  in  the  German  market 
to  some  extent  as  "  mutton  tallow  " ;  their  fatty  acids  are 
nearly  amorphous. 

As   to  the   use   of  refined  fish-tallow,  see  this  Journal, 

1894,  894. 

Fahrion  has  shown  that  a  product  similar  to  degras  can 
be  made  by  chamoi-ing  with  linseed-oil. 

Vaseline  for  leather  dressing  must  be  free  from  mineral 
acid  and  should  not  have  a  lower  specific  gravity  than 
0*900,  otherwise  it  tend.-,  to  disappear  from  the  grain  during 
Storage.  A  light  oil  containing  dissolved  paraffin  i--  not 
■infrequently  substituted  for  vaseline,  but  is  objectionable. 

-oils  in  leather-dressing  is  a  subject  that  has  been 
studied  by  Fahrion  ■  this  Journal,  1893,  938,  1064).  The 
higher  the  iodine  absorption  of  the  oil  the  greater  its  ten- 
dency to  form  resinoos  spots  on  the  leather.  The  analytical 
em  a  fish  oil  only  reveal  its  origin  when  it  is  fresh. 

te  and  smell  will  serve  to  distinguish  between  seal-oil, 
liver  oil,  and  fish-oil  (Japan  Ash-oil)  ;  the  hut-named  is 
characterised    by  higher    -  _iavity    and   fatty  acid-  of 

higher  melting  point  than  are  possessed  l>y  other  fi-h-oils. 
Mineral  and  rosin  oil-  ar<-  practically  the  sole  adulterants  of 
the  fish-oils;  tl,<--e  are   easily  del  nice    the  amount 

of  nosaponinable  matter  in  fish-oils  is  bat  small  (see  this 
Journal,  189.'$,  607). 

highly  inclusive  term,  bat  should  be  more 
ctly  confined  to  the  oily  matter  expressed  from  the  oil- 
tanned  chamois  leather;  it  is  the  Froncfa  mo'ellon.  Sod- 
ofl  and  various  mixtures  (artificial  degras)  are  frequently 
termed  degras.  The  peculiar  \  :ilij.-  of  degras  ai  ■  material 
lot   dre  'her   is   attributed  by    Fahrion    to    (1)    the 

em  capacity    of  the    hydroxy  fatty  arid-,    which   it 

contain-,  which  enable-   it  to  be  easily  taken  up  by  the    wet 


leather;  '2)  an  after-tanning  effect  of  either  an  oxidised  or 
a  polymerised  product  of  the  sod-oil,  which  renders  the 
leather  soft ;  (3)  the  specific  effect  of  the  hydroxy  fatty 
acids  or  their  compounds,  whereby  the  leather  becomes  soft 
and  full  to  the  touch.  The  author  rejects  Simand's  view 
that  the  degras-former  (hydroxy-acids)  combiues  with  the 
leather  (Der  Qerber,  1890,  266). 

A  genuine  degras,  containing  20  per  cent,  of  water,  will 
have  at  least  12  per  cent,  of  hydroxy-fatty  acids.  A  good 
sample  should  not  contain  more  than  25  per  cent,  of  free 
acid,  calculated  as  oleic  acid  on  the  anhydrous  material. 
Tendency  to  resinify  on  the  leather  is  judged  by  the  iodine 
number,  which  should  not  exceed  100  calculated  on  the 
anhydrous  material.  Pure  degras  is  generally  mixed  with 
tallow  for  use.  It  is  to  be  noted  that  in  the  long  table 
of  analyses  which  the  author  appends,  all  the  genuine 
French  degras  contain  unsaponifiable  matter  varying  from 
2  to  40  per  cent.  For  analyses  of  degras,  see  this  Journal, 
1892,  639. 

Among  degras-substitutes  "  corroine,"  a  mixture  of 
vaseline  and  wool-fat  emulsified  with  water,  mav  be  noted. 

—A.  G.  B. 

Examination  of  Fats  used  in  the  Leather  Industry.  W. 
Schmitz-Dumont.  Dingler's  Polyt.  J.  1895,  296,  210, 
233,  and  259. 

See  under  Will.,  page  829. 

PATENT. 

Improvements  in  Machines  for   Treating  Hides  and  Skins. 
A.  S.  Jones,  Wrexham.     Eng.  Pat.  11,037,  June  4,  1895. 

Generally,  the  improvements  in  the  invention  described, 
are  in  machinery  for  "  fleshing,  scudding,  or  cleansing, 
striking  out  or  slicking,  skiving  or  frizzing,  unhairing  or 
laying  out,  hides,  skins,  or  leather."  More  especially,  the 
invention  relates  to  the  class  of  machines  in  which  the 
knife-wheel  provided  with  spiral  knives  is  rapidly  revolved, 
the  skins  or  hides  being  fed  to  it.  Hitherto  this  knife 
wheel  has  tended  to  revolve  at  a  much  higher  rate  of  speed 
than  the  feed  apparatus  can  keep  due  pace  with,  and  costly 
gearing  has  been  used  to  modify  the  relative  speeds. 
Rubber  bands  to  act  as  feed- belts,  have  also  been  employed. 
A  machine  which  may  be  driven  v'ithout  tooth  gearing  is 
now  proposed. 


XV.-MANURES,  Etc. 

PATENT. 

An    Improved     Hematite    Slag    Manure.     II.    P.    Pease, 
.Middlesbrough.     Eng.  Pat.  12,566,  June  29,  1895. 

Thk  slag  from  blast  furnaces  producing  hematite  iron  is 
granulated  and  mixed  with  sodium  chloride  in  the  pro- 
portion of  95  to  5.  Such  a  manure  is  said  to  be  effective 
against  insects  and  slugs,  to  be  good  for  peaty  and  heavy 
soils,  anil  (owing  to  the  sodium  chloride)  to  be  good  for 
farm  crops. — W.  G.  M. 


XVI.— SUGAR,  STARCH.  GUM.  Etc. 

igreas  of  the  Association  of  Chemists  <f  the  Sugar  and 
Distilling  Industries  of  France,  and  the  Colonies.  Chem. 
Zeit  1895,  64,  1453.  ' 

A  i  ONOBKSS  of  French  chemists  interested  in  these  in- 
dustries, was  held  in  Paris  on  the  1 1th  and  12th  of  July, under 
the  ['residency  of  C.  Gallois. 

On  the   first  day,   II.   Itohert   read  a   paper  by   Pellet,  on 

i  ae  '  neetimati  ea  in  the   Manufacture  of  Sugar, 

and  the   Means    of    Preventing  them."     According  to   this 

author-   \iew-,  such  0  not  i\ist,  hut  ran  be  reduced 

to  errors  ,n  sample  taking  and  analysis. 

Barbel  rtisrnised  the  question  of  the  concentration  of 
potato  and  grain  refuse  in  the  spirit  industry  ;  he  proposed 
to  concentrate  the  residual  liquors  from  the  spirit  distilla- 
tion by  the  aid  of  a  inultiple-eltect  apparatus,   the    vapour 
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from  tin-  distillation  being  employed  t<>  concentrate  the 
liquor,  iimi  in  randei  it  stable  and  more  suitable  for 
transport,  Aime1  Girard  stated  that  he  bad  made  experi- 
ments in  the  tame  direotiou  with  b  Sore!  colmnn,  but 
Barbel  contended  I  hat  this  apparatns  necessitated  the 
direct  employment  of  steam,  which  in  his  process  was  not 
required. 

P.  Ilorsip.  -  Deon  communicated  his  researches  on 
■■  Evaporation  in  the  Bugat  Factories." 

On  the  second  day,  the  President  read  a  paper  by 
Macherez  on  the  question  of  sugar  analysis.  This  subject 
is  to  be  brought  forward  next  year  at  the  international 
congress  in  Paris. 

Sidersky  stated  that,  in  considering  the  yield  of  sugar  in 
the  factory,  the  viscosity  of  the  juices  and  syrups  should  he 
taken  into  account,  for  it  has  been  observed  that  sugar 
juices  of  the  same  purity-quotient  and  salt-content,  give 
different  rendements,  the  reason  of  this  being  perhaps  due  to 
the  varying  viscosities  of  the  solution-:. 

Kaoul-l'ictet  spoke  on  the  subject  of  distillation  and 
rectification  at  low  temperatures.  Chemically  pure  ether 
can  only  be  prepared  through  the  medium  of  low  tempera- 
tures; this  is  true  also  or  chloroform  and  other  liquids. 
The  purification  of  alcohol  by  these  means  is  thought  by 
the  author  to  be  an  important  discovery.  "Whether  appli- 
cable or  not  to  the  manufacture  of  sugar,  must  be  ascertained 
by  further  investigation. 

Tiillat  and  Woussen  consider  that  the  advantages  of  the 
use  of  formaldehyde  in  the  spirit  distilling  industry  are 
self-evident,  inasmuch  as  fermentation  is  promoted,  and  the 
butyric  and  lactic  ferments  are  destroyed. 

Grobert  discussed  the  means  for  producing  a  directly 
marketable  sugar  in  the  works,  and,  in  his  experience, 
Praugcys'  method  has  yielded  excellent  results. 

Harbet  and  Weis-berg  reported  on  the  "  Rapid  Estima- 
tion of  the  purity-quotient  in  Sugar,"  and  in  conclusion, 
l)u  Beaufret  spoke  on  the  reducing  substances  of  the 
sugar-cane,  and  on  "  Diffusion  in  the  Antilles."  In  the 
latter  paper,  he  states  the  advantages  of  the  baryta  process. 

—J.  L.  B. 

Investigations   on   Pectins.     R.  W.   Tromp  de  Haas  and 
15.  Tollens.     Annalen,  1895,  286,  278. 

Recent  investigations  on  the  pectins  tend  to  show  that  they 
are  closely  allied  to  the  gums  in  composition  and  properties, 
and  thu6  may  be  classed  with  the  carbohydrates.  The  authors 
have  examined  the  pectins  from  apples,  rhubarb,  cherries, 
greengages,  currants,  and  French  turnips,  andean  state  with 
certainty  that  these  pectins  at  least  are  very  closely  related 
in  composition  ta  the  carbohydrates.  The  considerably 
smaller  proportions  of  hydrogen  shown  by  former  researches 
are  not  now  confirmed.  The  pectin  from  French  turnip, 
and  some  others  to  a  less  extent,  showed  the  relation 
H:0  =  1:8  to  1:9,  whilst  the  pectin  from  apple  and 
cherry  gave  the  ratio  1  :  7 "4  to  1 :7  -9.  By  the  hydrolysis 
of  pectins  the  authors  always  obtained  reducing  liquids  and 
syrups,  but  no  crystalline  glucose,  or  at  most  only  a  trace. 

—J.  L.  B. 

Constitution  of  Pectins.     B.  Tollens.     Annalen,  1895,  286, 

292. 

The  author  considers  it  pi-obab  e  that  a  smaller  ratio  of 
oxygen  to  hydrogen  exists  in  the  pectins  ^compare  pre- 
ceding abstract),  as  they  mostly  have  a  distinct  acid 
reaction,  and  unite  with  bases.  The  author  accordingly 
supposes  that  there  is  one  or  more  COOH  groups,  which  would 
probabh  staud  in  place  of  a  (OH  orCtL.OH  group  in  the 
carbohydrate.  The  original  plant  pectin  may  be  neutral, 
the  acid  group  existing  as  a  lactone  or  ether.  By  treat- 
ment with  alkalis  the  anhydride  formation  is  destroyed, 
and  the  pectins  are  dissolved  as  pectic  acid.  Hydrolysis 
is  accompanied  by  the  splitting  off  of  glucose  (hexoses  and 
pentoses).  — J.  L.  B. 

New  Method  for  the  Quantitative  Estimation  of  Starch . 
Dennstedt  aud  Voigtlander.  Forsehungsber.  Lebensmittel. 
Hyg.  forens.  Chem.  l'harmakogn,  1895,  2,  17:3. 

See  under  XXIII.,  page  830, 


PATENTS. 

An  Improved  Method  of  and  Apparatiu  for  Making 
Syrups.  R.  II.  Hunstock,  of  Hannibal  Marion  County, 
Missouri,  I'.S.A.      Eng.  Pat.  14.600,  July  .')0,  1894. 

Improvements  in  the  Purification  of  Saccharine  Juices  by 
Electrolysis.  J.  Y.. Johnson,  London.  From  B.  Javaux, 
C.  F.  (iallois,  and  F.  Dupont,  Paris,  France.  Eng. 
Pat.  14,858,  August  2,  1891. 

Lime  or  baryta  is  added  to  the  juices  in  order  to  neutralise 
their  natural  acidity  and  prevent  the  partial  inversion  of  the 
sugar,  and  also  to  precipitate  from  the  commencement  a 
large  portion  of  the  organic  matters  which  contaminate 
them.  The  juices  are  then  preferably  heated  to  a  tempera- 
ture of  about  75°  C.  for  juices  from  beetroot,  and  50  to 
05°  for  juices  from  cane  and  sorghum.  The  juices  then  How 
through  electrolysers,  divided  into  compartments  by  porous 
partitions.  The  anodes  dipping  into  the  saccharine  juices, 
and  the  cathodes  into  water.  The  anodes  are  of  soluble 
metals  capable  of  forming  insoluble  compounds  with  the 
acids  and  organic  matters.  These  anodes  are  "  oxide  of 
manganese  combined  with  a  conducting  substance,  or  alu- 
minium, or  the  two  bodies  together,  or  the  two  bodies  united 
to  lead  "  for  the  first  set  of  electrolysers.  For  the  second 
set,  lead  anodes  only  ;  and  for  the  third  set,  iron,  aluminium, 
or  zinc.  For  the  cathode  "  sheet  iron  "  is  preferred.  "  The 
juices  and  the  water  flow  from  one  electrolysing  vat  into 
the  following,  so  as  to  leave  the  last  in  a  purified  condition." 
Methods  are  explained  for  dealing  with  the  plumbic  mud 
from  the  anodes,  and  for  keeping  the  anodes  clean  by 
brushes. — J.  ('.  R. 

Improvements  in  the  Purification  of  Saccharine  Juices  hy 
Electrolytic  Treatment,  and  Means  employed  fir  thai 
Purpose.  ().  Imray,  Loudon.  From  La  Societl 
Anonyme  Raffinerie  Say,  Paris,  France.  Eng.  Pat.  7108, 
April  6,  1895. 

These  improvements  relate  to  methods  of  keeping  anodes 
(of  metallic  alloys)  clean  from  a  deposit  formed  upon  them  in 
the  electrolytic  treatment  of  saccharine  juices.  A  careful 
examination  has  showu  that  the  principal  constituent  of 
these  deposits  is  an  oxide  of  lead,  which  a  certain  number 
of  weak  organic  acids  contained  in  the  saccharine  juices 
cannot  saturate,  in  consequence  of  which  the  electrolytic 
action  is  incomplete.  It  is  now  proposed  to  obviate  this 
by  a  combination  of  a  chemical  and  a  mechanical  treat- 
ment, viz.,  adding  to  the  saccharine  juice  a  certain  dose 
(which  may  be  one-sixth  to  one-tenth  of  the  weight  of  the 
ashes  of  the  saccharine  matter)  of  a  salt  such  as  chloride  of 
sodium,  or  of  an  energetic  acid  that  will  combine  readily 
with  the  lead,  forming  an  insoluble  salt,  or  one  that  is  only 
slightly  soluble.  The  mechanical  treatment  consists  in  em- 
ploying an  anode  made  in  a  pleated  or  corrugated  form  in 
vertical  section,  forming  sinuosities  or  corrugations  which 
occupy  nearly  the  whole  width  of  the  compartment  of 
saccharine  juice.  This  anode  (lead)  can  receive,  by  means 
of  an  eccentric,  a  reciprocating  vertical  motion,  producing 
useful  agitation  of  the  saccharine  liquid. — J.  C.  R. 


XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

Chlorosis  in  American  Vines,  and  its  Treatment  by  Sul- 
phuric Acid.  Gastine  and  Degrully.  Comptes  rend.  1895. 
120,  1231—1234. 

The  authors  have  analysed  the  ash  of  vine  leaves  which 
had  suffered  from  chlorosis,  and  compared  its  composition, 
with  that  of  the  ash  of  healthy  vine  leaves,  and  with  that 
of  the  leaves  of  vines  which  had  been  treated  with  solution 
of  sulphate  of  iron  in  accordance  with  Rossiguier's  pre- 
scription. The  analytical  numbers  are  expressed  in  per- 
centages both  on  the  ash  and  on  the  dried  leaves,  and  the 
results  obtained  led  the  authors  to  the  belief  that  the  bene- 
ficial effect  of  the  Rassiguier  treatment  was  due  to  the 
sulphuric  acid  of  the  iron  sulphate  and  not  to  the  iron. 
Joulie  has  also  shown  that  the  ehlorotic  leaves  contained 
more  iron  than  the  healthy  ones.  An  experiment  was  made 
with  sulphuric  acid,  and  the  effect  is  stated  to  have  been 
the  same  as  that  produced  by  sulphate  of  iron. — A.  K.  M. 
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V  .  ust   of   very   High   Attenuaiun  J'ower.      Van    Laer  and 
Denamur.     Moniteur  Scicut.  46,  1895,  499— 503. 

From  the  yeast  employed  in  the  brewery  of  Logos  and 
Co.,  of  Kio  do  Janeiro,  the  authors  have  isolated  a  yeasl 
possessing  a  higher  attenuative  power  than  yeasts  of  the 
Frohberg  type.  Logos  yeast,  as  the  authors  name  it, 
•presents  the  appearance  of  a  Pasiorianus  yeast,  and  collects 
in  masM-s  of  considerable  size  which  possess  great  density. 
Although  it  has  such  a  high  attenuative  power,  its  fermen- 
tative energy  is  much  less  than  that  of  Saaz  or  Frohberg 
yeasts.  The  laws  of  secondary  fermentation  established 
by  Van  Laer  (Trans.  Inst.  Brew.  12,  55)  for  mixtures  of 
yeasts  of  the  Saaz,  Frohberg  and  Burton  types  hold  good 
when  Logos  yeasts  form  one  of  the  mixed  yeasts.  The 
residue  of  a  non-diastatie  wort  which  is  unfcrmentablc  by- 
Logos  yeast,  cannot  be  fermented  by  Saaz,  Frohberg,  or  fresh 
Logos  yeast ;  but  in  the  presence  of  diastase  a  slight  further 
fermentation  takes  place.  In  the  analysis  of  brewery 
worts  by  means  of  yeasts,  the  proportion  of  hydrocarbon 
fermented  by  Logos  yeast  forms  a  distinct  constituent  to  be 
taken  into  con>ideration,  and  whatever  be  the  respective 
value  of  the  different  theories  of  the  degradation  of  starch 
Milder  the  action  of  diastase,  brewery  wort  must  be  regarded 
as  a  mixture  of  bodies  of  unequal  fermentability,  the 
authors  showing  that  the  theory  of  "  partial  fermentative 
action"  advanced  by  Prior  and  others  to  explain  the 
various  attenuative  powers  of  different  yeasts  is  untenable. 
The  other  German  theories  on  the  subject  convey  nothing 
more  from  a  practical  point  of  view  than  did  the  amyloius 
theory  of  Brown  and  Morris. — J.  G.  W. 

Researches  on  Pectase  and  on  Pectic  Fermentation. 
G.  Bertrand  and  A.  Mallevre.  Bull.  Soc.  China.  1895  [3] , 
13,  252— 256. 

Pectasb  exists  in  solution  both  in  the  juice  of  acid  fruits  and 
in  that  of  the  root  of  the  carrot;  there  is  no  insoluble 
pectase.  In  the  juice  of  acid  fruits  the  presence  of  this 
ferment  may  be  masked  by  the  acidity  ;  its  action  then  only 
becomes  apparent  after  neutralisation  (see  this  Journal, 
1895,  377;.— A.  G.  B. 

The  Morphology  of  German   Wine  Yeasts  (Sacharomyces 

Ellipsoideus).  K.  Aderhold.  Landwirthschaftliche 
Jahrbucher,  1*9  i,  23,  587-620. 
Tiif.  author  has  examined  a  large  number  of  yeasts  obtained 
from  German  wines  with  a  view  of  determining  whether 
yeasts  yielding  different  wines  are  really  morphologically 
distinct,  or  whether  the  difference  is  due  to  the  nutritive 
media  and  conditions  of  growth.  The  yeasts  were  collected 
in  the  spring  of  1892  from  the  lees  l*-ft  in  the  drawing  off 
of  tli e  1891  wine-.  As  the  \ea-ts  were  in  a  weakened  state 
they  were  first  re-cultivated  in  sterile  must,  and  after  being 
thus  strengthened  were  subjected  to  plate  cultivation  in 
must  gelatin.  Care  was  taken  to  get  the  samples  for  gelatin 
cultivation  free  from  surface  moulds,  'j'he  development 
and  character  of  the  colonies  was  observed  on  the  plate- 
arid  typical  colonies  were  then  inoculated  into  sterile  must. 

Wh'  the    Hi  I  -  classification  be  adopted,  the    pure 

jreastS  of  the  German  wines  probably  belong  to  the  race-  of 
acchpromycea  ellipsoideus,  they  more  often  resemble  in 
general  appearance  s.  cereeisim.  The  round  or  nearly 
round  cells  predominate,  and  in  the  same  yeast  there  i-  verj 
little  van:  tion  in  the  size  of  the  cells,  rind  very  few  of  the 
elongated  celli  so  often  occurring  in  s.  ellipsoideus  (Hansen) 

•he  French  wines.     Besides  i    ellipsoideus,  a  few  cell 

apiculatu*  were  often  present,  bnf  $.  pasiorianus  was 
hardly  ever  found  The  bacteria  present,  seldom  exceeded 
about  ;,  pei  cent,  of  the  total   organisms,  and  of  the-e  the 

hot  distinguished  three   torn.-,  of  //  ocefiand  two  forms 
of  diplacocci.    Of  the  latter  the  smallei  rariety  appeared 
play  an  important  part  in  tin-  production  of  ropim 
moulds   were  mainly  represented   by  botrylit   spi 

■  •I  ill  nun,  and  dematium  pullulan 

In  the  wines  of    frsnee,   Italy,   and  the   <  rimea,  on  the 

other  band,  tin  i  cells  are  equally  prevalent  with 

-I  and  elliptical,  >.  pa  '"mum    \  ,  geni  rally  pr<  tent, 

and  the  proportion  of  bacteria  sometimes  reocb.ee  60     70 

total   nurnbei    .,i  organismi  present      The 

generally   require  longer   to    spore    | 


gporing  in  less  than  21  hour*)  than  the  French  do,  but  this 
probably  ifl  mainly  dependent  on  the  difference  of  nutrient 
media  and  other  conditions,  and  may,  at  least  to  some 
extent,  be  varied  by  varying  these  conditions. 

Whilst  the  yeasts  of  tfie  different  wines  undoubtedly 
vary  to  some  extent  both  morphologically  and  physio- 
logically the  lines  of  demarcation  are  so  ill  defined,  slight 
and  uncertain,  that  the  author  considers  the  multiplication  <jf 
new  names  of  species  as  very  undesirable.  It  is  also  certain 
that  many  of  the  apparent  differences  are  due  at  least 
partially  to  conditions  of  growth,  and  are  gradually  changed 
when  those  conditions  are  varied. — L.  T.  T. 

Influence  of  Aeration  on  Fermentation,     L.  I'riant,  J.  Fed. 
Inst,  of  Brewing,  1895,  5,  472—484. 

The  practice  of  aerating  the  fermentation  vats  is  commonly 
adopted,  and  should  be  distinguished  from  rousing,  swaying, 
or  pumping,  which  refer  to  mechanically-induced  processes 
of  agitation.  Motion,  which  involves  the  removal  of  the 
excess  of  carbon  dioxide,  is  shown  to  be  beneficial  by  the 
following  experiment.  A  gallon  of  hopped  and  boiled  wort 
of  1057*3  gravity  was  pitched  with  yeast  in  the  proportion 
ot  1  lb.  per  barrel  ;  and,  after  admixture,  was  divided, 
placed  in  two  flasks  and  mrintainedat  a  temperature  of 
70°  F.  An  arrangement  was  attached  to  one  flask  to  allow 
of  continuous  stirring,  projections  being  fitted  into  the  sides, 
so  that  the  liquid  was  thoroughly  mixed.  A  slow  current 
of  carbon  dioxide  was  passed  into  each  flask  to  prevent  any 
possible  entrance  of  air.  The  results  showed  :  firstly,  that 
agitation  assisted  the  speed  of  fermentation  ;  secondly,  that 
fermentation  proceeded  to  a  lower  limit,  and,  thirdly,  that  a 
larger  crop  of  yeast  was  produced. 

A  malt  wort  of  a  gravity  of  1048"  8  was  sown  with  a  small 
quantity  of  yeast ;  after  mixing,  equal  parts  were  put  into 
two  flasks.  One  was  closed  with  cotton-wool,  and  the  other 
fitted  with  an  arrangement  enabling  filtered  air  to  pass 
evenly  through  the  wort.  The  contents  of  both  flasks  were 
then  fermented  for  3  or  4  days  at  the  ordinary  temperature, 
and  the  results  of  the  experiment  indicated  that  in  the 
aerated  wort  the  attenuation  had  proceeded  more  slowly,  the 
weight  of  yeast  was  greater,  and  the  proportion  of  soluble 
albumin  less. 

Over-aeration  is  to  be  avoided;  for,  although  it  produces 
a  large  yeast  outcrop,  it  gives  a  beer  poor  and  thin  in 
quality,  and  causes  loss  of  hop  flavour.  For  this  reason 
aeration  is  more  suited  for  the  fermentation  of  mild  ales, 
than  for  that  of  pale  and  bitter  beers,  especially  in  such  as 
are  heavily  hopped.  The  author  considers  that  brewers 
should  adopt  methods  of  fermentation  including  movement 
and  aeration  ;  the  degree  of  which  should  be  governed  by  the 
description  of  beer  brewed,  the  character  of  the  material, 
and  the  type  of  yeast  employed. — J.  L.  B. 

Brewing  in  Belgium  and  Belgian  Beers.      G.  M.  JohnsoD, 
.1.  Fed.  lest,  of  Brewing,  1895,  5,  450—470. 

In  Belgium  out  of  a  total  of  2,700  breweries,  2,500  employ 
the  top  fermentation  process.  Some  200  breweries  use  the 
so-called  spontaneous  fermentation.  The  worts  produced 
from  a  mixture  of  raw  wheat  and  barley-malt  are  run  into 
casks  of  about  the  same  capacity  as  hogsheads,  and  allowed 
to  ferment  without  the  addition  of  yeast.  The  fermentation 
takes  two  years,  and  is  caused  by  yeast  and  bacteria, 
depo-ited  during  previous  fermentations  carried  out  in  the 
casks,  The  contents  are  then  left  for  another  year  to  fine 
and  mellow.  The  casks  are  only  superficially  cleaned,  and 
never  steamed. 

The  malt  is  generally  prepared  from  winter -barleys 
{cscourgeons)  as  they  produce  weak  stock  beers  that  will 
keej).  The  grain  is  allowed  to  remain  from  6 — 8  days  on 
the  floors,  and  24 — 28  hours  on  the  kilns.  Such  a  process 
tend-  to  imperfect  modification  of  the  starch  and  accom- 
panying destruction  of  diastase.  The  author  considers  thai 
greal  advantages  might  accrue  from  the  employment  61 
Knglish  malting  pi 

Belgi  in  brewery  plant  i-  constructed  entirely  of  iron,  and 
the  mash-tun  i-  often  devoid  of  Kr'sl  case  and  mashing- 
maehine.  '  udorneath  the  mash-tun  is  an  under  hack  front 
which  the  woit  i-  pumped  into  the  coppers)  one  of  these  is 
tilted  with  a  chain  stirrer,  enabling  the  brewer  t"  use  tun 
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grain,  and  also  to  i»>ii  part   of  his   wmbm,  a  ne  canary 

s    m     the     production    ol     low-gravity     beers.       The 
ordinary  brewing    copper    if  fitted    with   a   strainer,  and   the 

saitj  <  t  a  hop  beak  is  thus  avoided. 
Mam  brewers  mash  cold  with  as  little  water  a*  possible. 
Bat  a  large  number  masb  with  water  at  about  118°  P.,  and 

in  quantities  sufficient  to  get  an  initial  heat  of  108°  F., 
at  whieh  temperature  the  mash  is  generally  allowed  to  stand 
for  about  halt'-an  hour.  An  underlet,  of  one  or  two  barrels 
to  the  quarter,  of  water  at  155°— 167°  F.  is  let  in,  the 
temperature  rising  to  128°— 181°  F.  The  mash-tun  taps  are 
opened,  the  rakes  still  revolving,  and  the  wort,  which  is 
milky  in  appearance,  is  run  off  to  the  under  back  and 
pumped  to  the  thick  wort  copper  fitted  with  a  chain.  It  is 
then  heated  to  167°  F.  to  gelatinize  and  convert  the  starch, 
and  is  afterwards  boiled.  While  the  last-mentioned  opera- 
tion is  in  progress,  more  water  is  run  in  under  the  mash-tun 
plates,  the  temperature  is  raised  to  158°  F.,  and  on  standing 
a  short  time,  the  bright  wort  is  run  off  into  the  copper 
without  a  chain.  When  the  bright  wort  has  all  run  off 
from  the  tun,  the  contents  of  the  thick  wort  copper  cooled 
to  17G°  F.  are  let  down  on  to  the  goods  and  mashed  in. 
The  mixture  of  the  thick  wort  with  the  goods  at  158°  F. 
brings  the  tun  up  to  167°  F.,  at  which  temperature  the 
products  of  hydrolysis  are  very  dextrinous.  When  the 
contents  of  the  mash-tun  have  clarified,  the  taps  are  set  and 
the  filtered  wort  pumped  into  the  bright  wort  copper  to 
join  what  is  already  there. 

Mashing  with  raw  grain  is  carried  out  in  the  following 
manner.  Ground  rice  or  maize  is  run  into  the  chain  copper 
containing  4  hectolitres  of  water  for  every  100  kilos,  of 
flour,  and  from  5 — 10  per  cent,  of  malt  added  to  prevent 
balling,  and  the  whole  then  boiled  for  half-an-hour.  About 
an  hour  after  this  operation  has  commenced,  the  malt  is 
mashed  at  about  158°  F.,  as  above  described.  After  boiling, 
the  raw  grain  is  cooled  to  176°  F.,  and  this  with  the  malt 
at  158°  F.  brings  up  the  temperature  of  the  tun  gradually 
from  158°-  167°  F. 

The  beers  are  boiled  from  4 — 10  hours  with  the  hops 
(generally  German),  let  down  to  the  underback,  pumped  up 
to  the  cooler,  whence  it  runs  down  over  a  refrigerator  into  a 
tun  where  it  is  pitched  with  yeast.  After  pitching  the  beer 
is  run  into  a  number  of  carriage-casks  in  which  the  fermen- 
tation is  conducted.  An  abundant  white  froth  containing  a 
considerable  amount  of  yeast  works  out  at  the  bung  hole, 
and  is  collected  iu  a  series  of  small  tubs.  When  about  one 
quarter  of  the  contents  of  the  cask  has  thus  run  over,  it  is 
poured  back,  being  in  this  way  thoroughly  aerated  and  roused. 
After  the  casks  are  topped  up,  the  yeast,  now  thick  and 
viscous,  commences  to  run  out  at  the  bung  hole,  and  drops 
over  into  the  tubs,  as  in  the  English  cleansing  process. 

Finings  prepared  from  fish-skins  are  next  added,  and  the 
remainder  of  the  yeast  and  the  bottoms  are  thrown  out  with 
the  finings,  leaving  the  beer  as  good  as  racked  bright,  with 
little  loss  of  aroma  and  carbon  dioxide.  Dry  hopping  is 
unknown,  except  in  the  case  of  vatted  beers. — .1.  L.  B. 

"  Sludge  "  or  Deposits  formed  in  Various  Stages  of  the 
Breiving  Process.  E.  R.  Moritz.  J.  Fed.  Inst,  of 
Brewing,  1895,  5,  487—494. 

Liquor  Back-Sludge  is  a  deposit  thrown  down  on  boiling 
from  nearly  all  brewing  liquors,  and  consists  cf  the  car- 
bonates of  lime  and  magnesia,  traces  of  the  ordinary  mineral 
constituents,  practically  all  the  iron  contained  in  the  water, 
and  a  considerable  amount  of  any  organic  impurity  that 
may  be  present.  The  carbonate  of  lime  in  a  water  thus 
constitutes  a  sort  of  fining  agent.  No  sludge  should 
be  allowed  to  enter  the  mash-tun  during  mashing- 
operations ;  this  can  be  avoided  by  placing  the  outlet 
3  or  4  ins.  above  the  bottom.  If  an  impure  or  ferruginous 
water  has  to  be  dealt  with,  an  intermediate  vessel  between 
the  hot  liquor  back  and  the  mash-tun  is  advisable. 

Hop  Back-Sludge  is  found  as  a  greyish  film  on  the 
surface  of  the  hop  bed  in  the  hop  back.  It  consists  of 
albuminoids  that  have  been  coagulated  and  rendered 
insoluble  in  the  coppers.  When  returning  the  first  copper 
hops  from  the  hop  back  to  the  second  copper,  this  deposit 
can  be  conveniently  removed  by  a  spade. 


( 'outer  Sludge  consists  of  the  glutins  extracted  from  the 
malt  and  mixed  with  resinous  matter  and  phosphates.  The 
presence  of  this  sludge  in  the  beer  is  liable  to  cause  greyness 
or  turbidity,  and  it  is  desirable  that  the  grounds  deposited 
on  the  cooler  should  be  swept  off  before  the  hop  sparging* 
pass  over. 

Fermentation  Sludge  is  composed  of  sedimentary  ox 
bottom  yeasts,  bacteria,  aud  amorphous  matter.  This 
deposit  should  not  be  allowed  in  the  racked  beers ;  and  it 
can  be  retained  in  the  vessels  by  racking  from  the  side,  or 
by  inserting  yeast  traps  about  1  in.  in  height  into  the 
racking  outlet,  if  this  be  situated  at  the  bottom. — J.  L.  B. 

Determination  of  the  Volatile  Acids  in  Wines.     E.  Burcker. 
Comptes  Bend.  1895,  120,  1223. 

See  under  XXIII.,  page  830. 

Method  of  Determining  the  Amount  of  Extractive  Matin 
of  Malt.     A.  L.  Stern.     Jour.   Fed.    Inst,  of    Hrewing, 
1895,  448. 

See  under  XXIII.,  page  831. 

Detection  and   Estimation  of  Alum  in   Wines.     Georges. 
Bull.  Soc.  Chim.  1895,  [3],  13,  692. 

'  See  under  XXIII.,  page  831. 

Analysis  of  Spirits.  M.  Mansfeld.  Zeits.  f.  Nahrungs- 
mittel-Untersuchung,  1894  ;  Monit.  Scient.  1895,  294. 

See  under  XXIII.,  page  830. 

Composition  and  Analysis  of  Spirits.     X.  Bocques.     Monit- 
Scient.  1895,265—272. 

See  under  XXIII.,  page  831. 

PATENT. 

Preserving  and  Sweetening  Food  and  Liquors.  J.  V. 
Johnson,  London.  From  F.  von  Heyden,  Nachfolger,. 
Badebeul,  Germany.     Eng.  Pat.  12,743,  July  2,  1S95. 

See  under  XVIII.  A.,  page  819. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION. 

DISINFECTANTS. 

{A.-)— CHEMISTRY  OF  FOODS. 

PATENTS. 

A  New  and  Improved  Baking  Powder.     G.  Weddell,  New- 
castle-upon-Tyne.     Eng.  Pat.  14,179,  July  24,  1894. 

The  inventor  claims  the  preparation  of  a  baking  powder, 
which  contains  some  of  the  mineral  salts  found  in 
cereals.  A  mixture  is  made  of  calcium  phosphate,  30O 
parts  ;  magnesium  phosphate,  180  parts  ;  sodium  phosphate. 
180  parts  ;  potassium  phosphate,  18  parts.  Occasionally  a 
further  addition  is  made  of  some  phosphates  of  iron  aud 
manganese  and  a  little  calcium  fluoride.  Of  this  compound, 
2  parts  are  added  to  7  parts  of  ground  rice  or  flour,  bicar- 
bonate of  soda  15  parts,  and  tartaric  acid  14  parts.  The 
proportions  may  be  varied. — L.  de  K. 

An  Improved  Process  for  Producing  Substitutes  for 
Coffee.  R.  Haddan,  London.  Eng.  Pat.  16,548, 
August  30,  1894. 

Grain  is  soaked  for  a  few  days  in  water  at  20°,  which  is 
changed  every  6  or  8  hours.  When  the  material  is  very 
rich  in  nitrogenous  matters,  addition  of  milk  of  lime 
before  the  last  steeping  is  advisable,  and  in  obstinate 
cases,  caustic  alkalis  or  their  carbonates  may  be  employed. 
The  soaked  grain  is  then  piled  up  in  high  heaps,  which  are 
brought  to  a  temperature  of  20°  and  then  turned.  When 
the  roots  of  the  germ  have  just  formed  and  completed 
a  fork  the  germinating  stage  is  ended,  which  may  be 
chemically  ascertained  by  roasting  some  of  the  grain  and 
exposing  to  its  fumes  a  filter-paper  moistened  with  ferrie 
chloride,  when  a  violet  colour  is  produced.  The  grain  is  then 
roasted  in  roasting-drums,  care  being  taken  thut  the  roots- 
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which  separate  from  the  germs  are  allowed  to  fall  out  of 
the  drum.  During  the  roasting,  suitable  flavouring  materials 
may  be  added. —  L.  de  K. 

Improvements    in  Milk   Sterilisers.     E.   Leslie,    I'aterson, 
U.S.A.     Eng.  Pat.  19,004,  October  8,  1894. 

A  hot-water  boiler  with  furnace,  safety-valve,  and  ther- 
mometer is  used  for  sterilising,  and  a  pipe  for  the  milk  to 
be  introduced  runs  parallel  to  the  axis  of  the  boiler. 
This  is  provided  at  one  end  with  a  milk  inlet  and  a 
water  inlet  for  cleaning  purposes,  and  at  the  other  end 
with  an  upper  and  lower  milk  outlet.  In  the  centre 
of  the  conduit,  is  suitable  stirring  gear.  In  the  upper 
milk  outlet  is  placed  a  thermometer,  and  both  are  connected 
by  valves  with  one  end  of  a  covered  cooling  table,  the 
bottom  of  which  is  sloped  and  diagonally  fretted  to  further 
the  flow,  circulation,  and  cooling  of  the  milk,  which  is 
finally  drawn  off  into  receptacles  from  the  opposite  end. 
The  inventor  claims  that  the  apparatus  works  automatically 
without  the  milk  being  handled  or  exposed  to  the  air,  and 
that  the  construction  is  such  that  the  temperature  of  the 
liquid  is  raised  gradually  and  is  perfectly  under  control. 

— L.  de  K. 

An  Improved  Alimentary  Product  and  Process  of  Manu- 
facturing the  Same.  J.  Escuyer,  Paris,  France.  Eng. 
Pat.  19,987,  October  19,  1894. 

The  inventor  claims  the  preparation  of  an  improved 
condensed  milk  containing  but  little  sugar.  Milk  is 
heated  in  a  double  vessel  at  80°  for  15  minutes,  then 
brought  up  to  the  boiling  point,  and  2 — 5  per  cent,  of 
sugar  is  added.  It  is  then  evaporated  in  a  vacuum  appara- 
tus, the  operation  being  stopped  when  the  desired  density 
is  reached.  The  product  is  then  poured  into  tins,  which 
are  at  once  hermetically  sealed,  and  the  contents  are  then 
sterilised  either  directly  by  high-pressure  steam  or  by 
means  of  a  digester. — L.  de  K. 

A  Composition  for  Admixture  with  the  Flour  of  Wheat, 
Rice,  or  other  Grains,  to  restore  to  such  Flour  the  Lost 
Natural  Mineral  or  Saline  Food  Substances  or  their 
Equivalents.  G-  Weddell,  Neucastle-on-Tyne.  Eng. 
Pat.  8105,  April  24,  1895. 

The  invention  consists  in  restoring  to  flour  the  valuable 
mineral  constituents  which  are  partly  lost  during  the  process 
of  milling.  The  following  mixture  is  made: — Calcium 
phosphate,  300  parts ;  magnesium  phosphate,  130  parts  ; 
potassium  phosphate  (sometimes  omitted),  50  parts; 
-odium  phosphate,  182  parts;  calcium  fluoride,  18  parts. 
To  this  may  be  added,  if  desired,  calcium  carbonate 
parts ;  magnesium  carbonate,  80  parts  ;  phosphate  of 
iron,  25  parts  ;  oxide  of  iron,  20  parts.  Of  this  compound 
1  \ — 4  per  cent,  may  be  mixed  with  the  flour. — L.  de  K. 

/'/<  1 1  ring  and  Sweetening  Food  and  Liquors.  .1.  Y . 
Johnson,  London.  From  F.  von  Hey  den,  Nachfolger, 
RadebeoJ,  Germany.     Fmg.  Pat.  12,743,  July  2,  1*95. 

Tiik  anti-fermentation  property  of  saccharine  (ortbobenzo- 
rolpboirimide)  being,  in  comparison  with  its  sweetening 
qualities,  too  low  to  allow  of  its  advantageous  employment 

in  sdnlcorant  and  preservative  for  such  liqnoTS  as  beer, 
it  is  proposed  to  employ  for  this  and  similar  purposes, 
amidobenzosalphommtde.  This  body,  with  a  sterilising 
action  equal  to  that  of  saccharine,  is  only  half  as  sweet  as 
the  latter,  and  is  therefore,  for  the  former  purpose,  twice  as 
ctive,  without  producing  the  characteristic  unpleasant 
after-taste  of  the  orthobenzoic  compound. 

The  sweet  flavour  imparted  by  the  >-')<liiim  salt  df  amido- 
ilpbonimide  ii  also  pure,  but  this  salt  po  i  -  no 
antiseptic  pi  ( .'.  s. 

(Ii.)— SANITARY   CHEMI8TBY. 
I'ATFN 

provementt  in  >i«  Treatment  oj  Sewage.    If.  L.  Sulman, 
London      Eng.  Pat-  i  1,760,  Augurt  i,  1894. 


Improvement!    in    Screening    and    Mixing    Chambers    for 

Precipitating  Tanks  and  the  like  for   Treating  Sewage 
and  other  Foul  or    Waste   Waters,     E.  W.  Ives,  Derby. 

Kng.  Pat.  10,721,  September  3,  1894. 

(C.)— DISINFECTANTS. 

PATENT. 

Improvements  in  the  Manufacture  of  Disinfecting  Prepara- 
tions*   G.  Dawson,   Reddish,    Eng.  Pat.  11,908,  June  19, 

1895. 

L\-  order  to  facilitate  the  packing  ami  transport  of  phenol 
tar  acids,  without  prejudicing  their  efficiency  as  germicides 
and  disinfectants,  the  inventor  incorporates  with  the  con- 
centrated liquids  a  small  proportion  (amounting  for  tempi  - 
rate  climates  to  about  -2\  per  cent.)  of  beeswax  or  other 
waxes,  such  as  carnauba,  ceresine,  paraffin,  &c,  to  gelati- 
nise the  acid  mixture,  forming  a  more  or  less  stiff  paste  and 
constituting  a  medium  less  likely  to  cause  injury  to  the 
persons  using  it  than  the  liquid  acids  employed  without 
such  admixture.— (  .  S. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Dyeing  and  Colouring  Paper.     A.  M.  Villon.     Bull.  J.  des 
Fab.  de  Papier,  1895,  [15],  2. 

See  under  VI.,  page  802. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Solubility  of  Quinine  in  Alkalis.  E.  Doumerand  E.  Deraux. 
Jour.  Pharm.  Chim.  1895,  [6],  1,  50. 

Since  quinine  is  by  no  means  insoluble  in  alkalis,  it  becomes 
important  to  ascertain  the  extent  to  which  it  is  soluble  in 
each  of  these.  Tables  are  therefore  given  showing  the 
solubility  of  quinine  in  ammonia,  potash,  soda,  and  their 
carbonates.  It  is  considered  best  to  employ  a  small  quan- 
tity of  very  strong  ammonia  solution.  If  potash  or  soda  be 
used  the  alkali  should  be  in  excess,  but  dissolved  in  the 
leas',  possible  quantity  of  water.  In  all  cases  some  car- 
bonate of  soda  should  be  added,  whatever  other  form  of 
alkali  be  employed. — A.  G.  15. 

Crystallised  Cinchonicine.     F.  Roques.     Comptes  rend 
1895,120,  1170—1173. 

ClNCHONiClNH  maybe  obtained  in  the  crystalline  form  as 
follows  : — An  ethereal  solution  of  the  base  is  carefully 
dried  by  means  of  fused  potash,  and  quickly  filtered  ;  the 
solution  i>  then  concentrated  by  evaporating  the  ether  in 
a  current  of  pure  dry  hydrogen,  a  water-bath  at  t:>'  being 
used  for  the  purpose.  The  syrupy  product  is  quickly  cooled 
by  means  of  methyl  chloride,  and  after  standing  for  a  few 
hours  solidifies  to  a  magma  of  colourless  crystals.  The 
crystals  thus  obtained  may  be  advantageously  used  for 
assisting  the  crystallisation  of  a  further  quantity.  Several 
derivatives  of  cinchonicine  are  also  described. — A.  I\.  M. 

Derivatives  of  <i  Right-handed  Terebenthene,  "  Eucalyp- 
tene."  G.  Bouchardat  and  Tardy.  Bull.  Soc.  Chim.  1895 
13,  705—769. 

THE  authors  have  prepared  a    number  of  derivatives  from   a 

dextro-rotatory  terebenthene,  identified  l>v  Voiry  as  occurr- 
ing in  small  quantities  in  the  essential  oil  of  Eucalyptus 
globulus.  They  lind  that  this  hydrocarbon  is  complemen- 
tary to  a  hvo  rotatory  terebenthene  present   in  French  oil 

of  turpentine.  They  Conclude  that  it  mavhe  established 
that    various    natural    terebent  hencs    of    different     rotatory 

[lowers  are  merel)   mixtures,  in  diverse   proportions    of  a 

dextro  rotatory  and    a  levo  rotatory  hydrocarbon,  and  quote 

the  case  of  the  terebenthene  from  A  mcricati  oil  of  turpen- 
tine, which  is  obtained  from  two  kinds  of  pine.    -II.  B. 
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Improvementi  >>,  Iodoform.    Chem.  and  Druggist,  Sept.  14, 

438. 
I  i  is  well  known  that  the  objectionable  odour  of  iodoform 
arises  from  impurities  generated  in  the  process  of  manu- 
facture, and  climiuable  only  by  a  very  expensive  treatment, 
which,  while  producing  a  pure  article,  Mould  make  it  too 
costly  for  commercial  use.  Such  absolutely  pure  odourless 
iodoform  has  hitherto  only  been  made  in  small  quantities, 
never  on  a  wholesale  >eale.  Attempts  to  cover  the  odour 
of  commercial  iodoform  by  means  of  cumarin,  otto  of  rose, 
or  mixing  with  bituminous  substances  have  also  proved 
ineffectual.  Now,  however,  a  German  firm  announces  the 
discovery  of  a  process  by  Dr.  A.  Eichengriin,  whereby  an 
absolutely  odorless  product,  containing  75  per  cent,  of 
iodoform,  is  obtained.  It  occurs  as  a  white  powder,  turning 
yellow  by  exposure  to  light,  and  is  easily  decomposed  by 
alkalis,  &c. — in  fact,  contact  with  the  tissues  ensures  the 
breaking-up  of  the  product,  and  thereby  the  absorptive 
influence  of  iodoform  is  exhibited.  It  is  to  be  called  iodo- 
formin.  It  is  claimed  for  iodoformin  that  it  causes  no 
irritation  whatever,  and  acts  as  a  powerful  exsiccant,  iu 
the  same  way  as  dermatol,  probably  on  account  of  its 
exceedingly  fine  powder-form. 

Detection  of  Ionone  and  Irone,  the  Odoriferous  Principles 
of  the  Violet.  F.  Tiemann  and  P.  Kruger.  Ber.  1895, 
28,  1754. 

See  under  XXIII.,  page  827. 

PATENT. 

The  Manufacture  of  Sulphocganides  of  the  Quaternary 
Ammonium  Compounds  of  Quinoline,  Pyridine,  Anti- 
pyrine,  and  lsoquinoline,  and  their  Derivatives.  A.  M. 
Clark,  London.  From  A.  Kdinger  and  A.  Miiller, 
Germany.     Kng.  Pat.  18,516,  September  29,  1894.  j 

The  bodies   forming  the   subject  of  this   patent  are  non- 
poisonous    disinfectants    and    sterilising   agents,  and   their 

-preparation  is  effected  by  displacing  the  halogen  of  the 
halogen  alkylates  and  acid  chlorides  of  quinoline,  &c.  by  a 
salt  of  hydrosulphocyanic  acid,  according  to  the  general 
formula,  CI .  K .  alkyl  +  KSCy  =  KC1  +  CyS .  R .  alkyl,  wherein 
R  denotes  the  corresponding  tertiary  amine. 

Examples  are  given  in  the  specification  of  the  methods 
of  treatment  required  for  the  performance  of  the  reaction 

.  in  various  cases. — C.  S. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENT. 

A  Process   for   Photographing  in   Colours.     V.   Mathieu. 

Eng.  Pat.  17.758,  September  18,  1894. 
Three  negatives  of  the  object  are  taken  (see  this 
Journal,  189!,  4S2)  :  one  on  a  plate  sensitised  for  blue,  a 
yellow  screen  being  used  in  the  camera  ;  a  second  sensitised 
for  red,  through  a  green  screen  ;  and  a  third  for  yellow, 
employing  a  violet  screen.  To  prepare  the  blue  sensitive 
plates,  0-25  grin,  of  eosine  is  added  to  every  10  grms.  of 
silver  nitrate  in  the  emulsion,  and  after  the  ingredients  are 
mixed  together  in  the  usual  manner,  the  whole  is  soaked  in 
an  alcoholic  solution  of  chlorophyll  before  the  plates  are 
ejated.  For  the  red  emulsion,  the  eosine  is  omitted,  and  a 
1  per  cent,  alcoholic  solution  of  aurin  used  to  replace 
the  chlorophyll.  The  yellow  plate  requires  no  special 
treatment.  Instead  of  exposing  through  screens  of  the 
complementary  colour,  the  plates  may  be  stained  to  the 
same  tint  by  suitable  baths. 

The  positive  is  prepared  in  a  manner  resembling  the 
"  carbon  "  process,  three  separate  films  being  required,  in 
which  the  pigments  are  chrome  yellow,  Prussian  blue,  and 
carmine  respectively.  After  exposure  beneath  the  corre- 
sponding negative,  the  films  are  stripped  off  the  paper  support 
on  t3  glass,  "developed,"  and  finally  transferred  to  the 
permanent  support,  one  on  top  of  the  other,  the  yellow 
print  being  preferably  at  the  bottom,  and  the  red  next  the 
surface.— F.  II.  L. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

Improvements  relating  to  Smokeless  Explosives.  II.  S. 
Maxim,  Bexley,  Kent.  Eng.  Pat.  17,994,  September  21, 
1894. 

'I'm;  main  object  of  this  invention  is  the  production  o* 
explosives  of  the  "  cordite  "  class  in  tubular  forms,  which 
may  also  be  corrugated  on  the  outer  and  inner  sides,  instead 
of  the  solid  cord  or  rod  hitherto  used.  Drawings  accompany 
the  specification. —  W.  M. 

An  Improved  Explosive.  F.  W.  Bawden,  Klerksdorp, 
South  Africa.     Eng.  Pat.  18,496,  September  29,  1894. 

The  inventor  proposes  sugar  and  potassium  chlorate  mixed 
with  water,  and  then  dried  and  granulated. —  YV.  M. 

New  or   Improved  Process  and  Apparatus  for  the  Maim 
fact ure  of  Perforated  Grains  or  Rods  of  Explosive   ot 
other  Material.     H.  Maxim,  New   York,  U.S.A.     Eng. 
Pat.  8569,  April  30,  1895. 

Tins  invention  relates  generally  to  a  process  and  apparatus 
for  making  perforated  grains  or  rods  of  plastic  material.  In 
making,  for  example,  an  explosive  grain  or  rod,  the  inventor 
employs  an  impervious  explosive  compound,  which  consists 
preferably  of  an  impervious  colloid  of  pyroxylin  made  by- 
means  of  a  volatile  solvent  of  the  pyroxylin  with  or  without 
an  admixture  of  nitroglycerin,  providing  an  amorphous 
mass  which,  whilst  in  a  plastic  condition,  is  capable  of  flowing 
under  pressure,  and  assuming  any  desired  shape.  Such 
material  is  moulded  into  a  continuous  body  or  rod,  whilst 
simultaneously  forming  therein  one  or  more  continuous 
perforations,  the  product  being  cut  into  sections  or  grains. 
"  It  furthermore  consists  in  moulding  a  plastic  material  into 
a  continuous  body  or  rod,  and  simultaneously  applying  an 
exterior  coating  or  envelope  thereto,  either  alone  or  iu 
conjunction  with  simultaneously  forming  in  such  body  one 
or  more  continuous  perforations,  and  whether  or  not,  such 
coated  body  be  cut  into  grains."  The  specification  contains 
drawings  and  descriptions  of  the  special  means  by  which 
the  inventor  produces  the  perforated  rods. — W.  M. 

Manufacture  of  Matches  and  Apparatus  therefor.  M.  Pals, 
C.  Noel,  and  G.  Gerrersdorfer,  all  of  Vienna,  Austria. 
Eng.  Pat.  May  13,  1895. 

Tnis  invention  relates  to  an  improved  manufacture  of 
matches  from  pasteboard  or  cardboard-like  material,  and 
consists  "  iu  treating  the  separate  sheets,  before  forming  the 
pasteboard,  with  a  mixture  of  dilute  paste  or  other  cement- 
ing material,  copperas,  and  phosphate  of  ammonia  solution. 
The  pasteboard  prepared  from  such  sheets  is  then  heated 
and  soaked  in  a  mixture  of  melted  paraffin  wax,  or  other 
fatty  body,  and  petroleum  or  a  resin  solution,  and  whilst 
still  in  a  hot  and  soft  condition  it  is  cut  up  iuto  matches, 
which  may"  or  may  not  be  treated  with  saltpetre  or  the  like 
for  rendering  them  windproof.  Drawings  and  descriptions 
of  apparatus  employed  are  given. — W.  M. 

Improvements  in  Blasting  Compounds.  S.  K.  Divine,  Loch 
Sheldrake,  New  York.  Eng.  Tat.  11,424,  June  11, 
1895. 

Lead  nitrate  mixtd  with  a  nitrated  hydrocarbon  of  the 
benzene  series,  preferably  dinitrohenzene,  is  the  explosive 
compound  claimed  in  this  invention. —  W.  M. 

Improvements  in  Smokeless  Powder.  II.  II.  Lake.  Com- 
municated from  abroad  bv  the  International  Powder  Co., 
New  York,  U.S.A.     Eng."  Pat.  12,768,  July  2,  1895. 

This  "smokeless"  powder  is  composed  of  nitroglycerin, 
trinitrocellulose  which  has  been  mixed  with  40 — 50  per  ceut. 
of  its  weight  of  a  nitrate,  e  .g.,  barium  nitrate,  a  neutralise! 
of  free  acid — urea,  and  a  "deterrent,"  such  as  vaseline, 
resin,  or  Kauri  gum. — W.  M. 
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XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Determination   of  Boiling    and   Fusing   Points.      II.    Le 

Chatelier.     Comptes  rend.  1895,  121,  823—326. 

Tiik  thermo-electric  pyrometer.-*,  which  are  largely  used  in 
measuring  high  temperatures,  are  generally  graduated  by 
means  of  certain  points  of  fusion  determined  by  Violle. 
Tbis  uniformity  of  method  has  led  to  a  very  happy 
uniformity  in  results.  Thus  the  numerous  determinations 
of  the  different  points  of  transformation  of  iron  and  steel, 
which  have  been  made  in  various  countries,  have  given  values 
agreeing  to  within  about  10".  It  does  not  follow  that  the 
actual  temperatures  thus  measured  are  known  with  the  same 
precision  ;  for  the  values  of  the  melting-points  used  in  th» 
graduation  may  be,  and  probably  are,  incorrect  by  two  or 
three  times  this  amount.  But  the  employment  of  a  common 
scale  of  temperatures  is  none  the  less  of  practical  utility  ; 
and  it  is  not  advisable  to  modify  the  scale  until  we  can 
replace  it  by  one  which  is  known  with  certainty  to  be  much 
more  correct. 

In  recent  years  the  melting-point  of  gold  has  been  several 
times  re-determined,  and  almost  all  the  results  are  higher 
than  Violle's.  Already  some  experimenters  are  beginning, 
perhaps  somewhat  rashly,  to  use  these  new  values  in 
graduating  pyrometers.  The  author  discusses  the  various 
re-determinations,  and  comes  to  the  conclusion  that  the 
value  (1,045°)  obtained  by  Violle  for  the  melting-point  of 
gold  is  probably  too  low.  But  the  error  certainly  does  not 
exceed  20° ;  and  none  of  the  new  determinations  are  suffi- 
ciently accurate  to  justify  the  adoption  of  a  temperature 
different  from  1,045°  for  the  point  of  fusion  of  gold.  For 
the  sake  of  uniformity,  it  is  most  desirable  that  the  scale  of 
temperatures  at  present  used  should  be  retained  until  fresh 
determinations,  made  by  direct  comparison  with  a  gas- 
thermometer,  furnish  results  which  will  be  accurate  to 
within  a  few  degrees. — D.  E.  J. 

New  Method  of  Measuring    Temperatures.     1).  Berthelot. 
Comptes  rend.  189.3, 120,  831—8:54. 

m  obey  laws  which  are  relatively  simple,  and  as  the 
temperature  of  a  gas  increases  it  approaches  more  nearly  to 
a  perfect  gas.  Solids,  on  the  other  hand,  obey  laws  which 
are  relatively  complex,  and  suffer  profound  changes  at  high 
temperatures.  Hence  methods  depending  upon  the  behaviour 
of  gases  are  the  most  suitable  for  measuring  high  tempera- 
tures.    In  fact,  there  is  only  one  method,  viz.,  that  of  the 

thermometer,  which  enables  us  to  measure  high  tem- 
pefatures  directly,  and  even  this  N  complicated  by  the 
behaviour  of  a  solid,  since  we  require  to  know  the  expansion 
of  the  containing  vessel.  The.  author  has  endeavoured  to 
discover  a  method  based  solelj  upon  the  properties  of  a  (_'a«, 
and  independent  of  the  form  and  dimensions  of  the  contain- 
ing vessel.  The  method  depends  upon  the  principle  that 
the  refraction  (n  —  1)  of  a  gas  is  exactly  proportional  to  its 
deii-ity  •,  a  given  refraction  always  corresponds  to  a  given 
density,  although  the  pressure  anil  temperature  may  be 
different.  The  principle  is  carried  out  by  means  of  an 
interference  methi  d.  A  luminous  beam  is  split  up  into  two 
part-,  which  traverse  two  tubes  filled  with  the  same  gas,  and 
the  initial  position  of  the  interference  fringes  is  noted.  <  »ne 
of  the  tube-  j.  ie  xt  raised  to  the  temperature  which  has  to 
tred,  the  pressure  remaining  constant  and  equal  to 
the  atmospheric  pressure.  As  the  density  of  the  gas 
diminishes,  the  fringes  become  displaced.     By  reducing  th.- 

■ure  in  the  second  (cold)  tube  the  fringes  are  brought 

to   their   initial    position;   and    when    tbis    is   done   the 

»y  i-  the  same  in  both  tubes.     Sow  the  density  in  the 

■  rid  Ceoldy  tube  is  known  from  the  pressure;  hence  the 
density  IB  the   brat  (hot)    tube    i-    known,    aid   from  tins  its 

is  deduced. 

Measurement!  of  the  boiling-points  of  alcohol,  aniline. 

r,  at  pn  M   urn     iho«   ih.it  the 

method  is  capable  of  giving  aeauiaii  "  all       Itsppearsto 

:   ■  ted  tor  determining  high  temperatures,  raeta  as 

those  of  furnace-  —  \>    )•.   J. 


A  Thermostat.     Berlemont.      Bull.   Soo.    (him.  1895,  | 
13,  228  — 2L".i. 

Tiik  apparatus   is    filled  with   mercury  through    the  cup  A. 
The  mo  .cock  I)  is  then  closed  and  the  temperature  of  the 


oven  a'lowed  to  rise  until  the  mercury  has  covered  the  end 
of  the  tube  C.  The  stopcock  is  theu  opened  until  the  tem- 
perature is  within  10°  or  15°  of  that  required,  when  it  is  once 
more  closed  and  the  regulation  finished  by  adjustment  of 
the  screw  K.  The  by-pass,  B,  prevents  extinction  of  the 
gas  which  finds  entrance  at  F  and  exit  at  G.  The  tempera- 
ture is  easily  maintained  within  three  degrees. — A.  G.  B. 

New  Tube  for  Fractional  Distillations,  modified  bi/  Lebel. 
G.  Berlemont.  Bull.  Soc.  China.  1895,  [3],  13,  074— 
675. 

The  results  obtained  with  the  fractional  distillation  tube 
illustrated,    are  as  good  as  those  obtained  with  the  usual 


dephlegmators,and  its  simplicity  of  structure  and  compactness 
are  much  in  favour  of  this  apparatus  ;  one  measuring  30 
centimetres  in  height  is  equal  in  effect  to  a  column  of  4 
bulbs.— A.  G.  B. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Error*  in    Alkalimetry.     V.    Dobriner.     Zeits.   ang.  Chem. 

1895,  259. 

*DARD  solutions  of  caustic  alkali  containing  carbonate 
may  be  used  for  the  titration  of  acids  in  the  cold,  using 
pheiiolpbthalein   as    indicator.       It  is,  however,  essential  to 

use  fur  this  purpose  solutions  of  caustic  alkali  whi;h  have 
been  standardised  in  the  cold  and  to  employ  for  the  solution 
of  the  acids,  water  free  from  carbonic  acid. — C.  O.  W. 

/     imation  of  Fuming  Sulphuric  Arid.     <;.  Lunge.  Zeits. 

ang.  (hem.  1895,  221. 
Pl  misc.  sulphuric  acid  of  commerce  contains  SO.,,  account 

of  which  is  taken  in  most  published  analytical  processes 
Nevertheless,  mistakes  leading  to  very  incorrect  results  are 
liable  to  be  made  in  the  analysis  of  Nordhausen  acid. 

It  is  usual  t..  estimate  the  80  i>\  titration  with  iodine 
rotation,  and  to  obtain  tin-  amouni  of  s<  t.  by  deducting  this 
value  from  the  total  acidity,  and  it  is  iii  ibis  subtra  ti  I 
value  for  the  rK>],  which  varies  according   to  the  indicator 

used,  that  an  analytical    error    is    likel\   to  arise.       Titrating 
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In  the  presence  of  pheaolphthalein,  the  colour  change  occurs 
wl,,  is  produced  (l    mol.  80,  requires  2NaH0), 

whilst  using  methyl  orange  as  indicator  the  end  reaction  is 

given  a>  ■ i  as  NaHSOj  is  formed  i"  the  solution  (t'.e., 

I  mol,  s<  •   requires  l  mol.  Na  HO). 

The  uncertain  end  reaction  when  litmus  is  employed  and 

the   difference  of    behaviour  of    phenolphtbaleln  towards 

-tic  alkali  and  carbonate,  and  the   unavoidable  presence 

ol  this  latter  iii  all  caustic   soda  solutions,  make  both  these 

indicators  unsatisfactory. 

It  is  therefore  necessary  to  u^e  methyl  orange,  at  the  same 
i  me  bearing  in  mind  that  with  this  indicator  1  c.c.  n.  NallO 
neutralises  J  mol.  S(>:,  (0-040  grm.  S03),  but  a  whole 
molecule  s<>.  (0*064  grm.),  and  that  therefore  for  each  c.c. 
1/ln  n-iodine  solution  added,  only  0*05  c.c.  n.  NaHO,  and 
not  I)'  1  C.C,  must  be  subtracted  from  the  total  acidity. 

If  this  is  not  done  a  double  error  is  introduced;  firstly, 
too  small  a  value  is  obtained  for  the  amount  of  SU3  present, 
secondly,  since  all  that  is  not  S( )._,  and  S03  is  calculated 
^  water,  the  quantity  of  this  will  be  found  as  much  too 
large  as  that  of  SOs  is  too  small.  Further,  since  the  com- 
id  S03  is  calculated  from  the  water  thus  found 
(=  water  x  I  -444),  and  the  difference  between  this  and 
the  total  SO-,  being  taken  as  free,  the  latter  value  may 
become  several  per  cents,  too  small,  the  error  amounting  in 
an  analysis  published  in  full,  to  Bj  per  cent. 

The  author  further  points  out  that  in  calculating  the  value 
of  S0;t  by  means  of  Gnehm's  tables  similar  precautions  are 
necessary,  and  also  indicates  the  necessity  of  determining 
the  fixed  impurities  (by  volatilisation)  to  prevent  the  value 
for  the  combined  SO,(  falling  too  "low. — J.  T.  C. 

Separation  of  Calcium  from  Strontium  or  Barium. 
J.  Dupasquier.     Bull.  Soc.  Chim.  1895,  [3J,  678—681. 

This  process  is  based  on  the  fact  that  calcium  is  entirely 
converted  into  tartrate  iu  a  liquid  containing  the  tartrate 
or  bitartrate  of  an  alkali  and  a  soluble  sulphate,  whilst 
strontium  and  barium  remain  as  sulphates. 

Calcium  from  Barium. — If  the  calcium  and  barium  be 
present  as  soluble  salts  the  solution  should  be  neutral  or 
very  feebly  acid.  A  solution  containing  10  per  cent,  of 
normal  ammonium  tartrate  and  an  equal  weight  of  ammo- 
nium sulphate  is  added,  and  the  liquid  is  heated  on  the 
water-bath  for  one  hour.  The  precipitate,  containing  all 
the  barium  as  sulphate  and  a  large  portion  of  the  calcium 
as  tartrate,  is  washed  by  decantation  with  hot  water  until  i 
free  from  ammonium  salts.  The  calcium  tartrate  is  then 
dissolved  by  hot  dilute  hydrochloric  acid  (6 — 8  drops  of 
strong  acid  for  every  0-2  grm.  of  CaO),  the  barium 
sulphate  washed  and  weighed,  and  the  calcium  precipitated 
as  oxalate.  The  filtrate  and  washings  from  the  original 
treatment  with  ammoniacal  salts  will  contain  a  small 
quantity  of  calcium,  which  must  be  precipitated  as  oxalate 
and  weighed  with  the  bulk. 

Calcium  from  Strontium. — The  precipitate  or  solution  is 
treated  with  the  mixture  of  ammonium  salts  on  the  water- 
bath,  as  described  above.  There  is  thus  obtained  a 
precipitate  containing  the  bulk  of  the  strontium  as  sulphate 
and  the  bulk  of  the  calcium  as  tartrate,  and  a  solution 
which  contains  the  rest  of  the  calcium,  and  is  virtually  free 
from  strontium.  The  precipitate  is  treated  for  the  solution 
of  the  calcium  tartrate,  as  in  the  case  of  the  separation 
from  barium,  but  since  some  of  the  strontium  sulphate 
dissolves  at  the  same  time  the  solution  must  be  treated  as 
follows  :  — It  is  neutralised  exactly  with  ammonia  containing 
a  little  ammonium  tartrate,  and  left  to  crystallise  for  24#hours. 
The  calcium  tartrate  is  filtered  and  washed,  and  the  filtrate 
an  dwashings  are  mixed  with  a  few  drops  of  strong  hydro- 
chloric acid,  and  then  with  twice  their  volume  of  alcohol. 
The  strontium  sulphate  thus  precipitated  is  added  to  the 
hulk.  The  filtrate,  still  containing  some  strontium,  is 
evaporated  to  expel  alcohol  and  mixed  with  the  original 
filtrate  from  the  treatment  with  ammoniacal  salts. 

The  author  recommends  the  precipitation  of  calcium  as 
tartrate  when  it  is  to  be  separated  from  a  small  proportion 
of  strontium  or  barium,  since  the  bulk  of  the  calcium  is  thus 
easily  removed. 

Iu  estimating  the  amount  of  calcium,  strontium,  and 
barium,   when   these  are  together,  the   solution   should  be 


treated  in  the  manner  already  described,  with  a  solution  of 
ammonium  tartrate  containing  a  known  amount  of  ammo- 
nium sulphate.  The  filtrate  contains  all  the  added  sulphate, 
save  that  which  has  been  removed  as  barium  and  strontium 
sulphate.  It  is  divided  into  two  portions,  and  the  small 
quantity  of  calcium  is  determined  in  the  one,  and  the 
sulphate  in  the  other.  The  amount  of  BOg  in  the  original 
precipitate  is  thus  deduced.  This  original  precipitate  is 
then  treated  as  described  for  the  separation  of  calcium  from 
strontium,  and  the  total  weight  of  barium  and  strontium 
sulphates  ascertained.  From  this  weight,  and  from  the 
percentage  of  SO:,  already  determined  in  it,  the  proportion 
of  barium  to  strontium  can  be  calculated. — A.  G.  B. 

Method  for  Determining  Sulphur  in  Burnt  Sulphur  Ores. 
H.  F.  Keller  and  P.  Maas.  J.  Fuanklin  Inst.  1895,  139 
286—289. 

Fiiom  5  to  6  grms.  of  caustic  potash  (purified  by  alcohol) 
are  fused  in  a  nickel  crucible,  and  heated  until  excess  of 
water  is  expelled  ;  the  flame  is  now  reduced  until  the  alkali 
only  just  remains  liquid,  when  0-5  grm.  of  the  finely- 
crushed  ore  is  gradually  introduced,  and  then  1  grm.  of 
sodium  peroxide,  when  the  mixture  is  brought  up  to,  and 
maintained  for  a  few  minutes  at  a  red  heat.  After  cooling, 
the  mass  is  dissolved  in  water,  and  the  solution  filtered  with 
the  aid  of  a  pump.  The  residue  is  washed  four  or  five 
times  with  hot  water.  The  filtrate  should  be  colourless, 
although  the  solution  may  originally  have  been  purple, 
owing  to  the  presence  of  potassium  ferrate  ;  but  if  it  be  blue 
(due  to  copper)  too  much  potash  has  been  used.  About 
8 — 9  c.c.  of  HC1  (sp.  gr.  1 -2)  are  added  to  the  filtrate,  which 
is  then  boiled  to  expel  carbon  dioxide.  The  sulphuric  acid 
may  be  estimated  gravimetrically  in  the  usual  way,  or 
results  may  be  obtained  volumetrically  in  30  minutes  with 
fair  accuracy,  by  rendering  alkaline  with  (5  c.c.)  ammonia, 
adding  a  slight  excess  of  standard  barium  chloride  solution, 
and  titrating  back  with  an  equivalent  potassium  bichromate 
solution,  until  a  permanent  yellow  colour  is  observed  in  the 
liquid — if  necessary  after  filtering.  By  using  a  barium 
chloride  solution  containing  38*109  grms.  of  the  crystals 
per  litre,  or  a  bichromate  solution  containing  23  grms.  of 
that  salt  per  litre,  1  c.c.  will  be  equivalent  to  1  per  cent,  of  S. 
It  is  essential  that  the  stated  proportions  of  alkali  and 
peroxide  be  not  exceeded,  or  copper  will  certainly  be  dis- 
solved. Five  volumetric  estimations  by  this  process  gave 
with  one  sample  of  ore,  a  mean  result  of  6  -92  per  cent., 
with  maximum  and  minimum  readings  of  7*14  and  6*7  4 
per  cent,  respectively. — W.  G.  M. 

Analysis  of  Tin-Platc.     G.  Lunge  and  E.  Marmier.     Zeits. 
ang.  Chem.  1895,  429—430. 

From  2  to  3  grms.  of  the  tin-plate,  cut  into  strips  2  to  3  cm. 
long  by  3  to  S  mm.  wide,  are  placed  in  a  dry  bulb  tube.  A 
current  of  carefully  dried  chlorine  gas  is  then  passed  through 
the  tube,  at  first  in  the  cold  ;  it  is  then  warmed  gently  by  a 
Uunsen  flame  at  most  3  cm.  high,  and  placed  at  least  15  cm. 
beneath  the  bulb,  the  obiect  being  the  complete  chloridisa- 
tion  of  the  tin,  without  any  attack  upon  the  iron.  If  the 
temperature  be  unduly  high,  the  iron  will  be  violently  acted 
upon  and  the  experiment  spoiled.  The  excess  of  chlorine, 
laden  with  stannic  chloride,  is  passed  successively  through 
two  Peligot  tubes  and  a  small  Krlenmeyer  flask  containing 
water,  in  which  the  tin  is  retained  partly  as  the  tetrachloride, 
partly  as  metastannic  acid.  The  connections  of  these  tubes 
should  be  entirely  of  glass  and  cork,  unjointed  with  rubber, 
and  the  delivery  tube  of  each  part  of  the  apparatus  should 
reach  nearly  to  the  bottom,  to  prevent  undue  crystallisation 
of  the  tin  salt  upon  the  moist  upper  walls  of  the  condenser. 
The  current  of  chlorine  must  be  so  regulated  that,  on  the 
one  hand,  no  stannous  chloride  is  formed,  whilst  on  the 
other  hand,  no  tin  is  lost  by  the  chloride  being  swept  through 
the  washing  tube  ;  it  is  continued  until  the  surfaces  of  the 
strips  are  uniformly  brown  without  white  spots.  Stannic 
;  chloride  condensing  in  the  narrow  portion  of  the  bulb  tube  is 
J  carried  forward  by  the  application  of  gentle  heat.  The 
essentials  for  success  are,  dry  chlorine  and  the  minimum 
temperature  possible. — W.  G.  M. 
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"Detection  of  Ionone  and  Irone,  the  Odoriferous  Principles 
of  the  Violet.  P.  Tiemann  and  P.  Krflger.  iJer.  1895,  28, 

1754—1758. 

Foil  the  detection  of  the  above  odoriferous  substances 
(derived  from  the  violet),  or  the  discovery  of  their  adultera- 
tion, the  author  makes  use  of  the  fact  that  they  yield 
characteristic  condensation  products. 

Ionone-  semicarbazone,  C|:ilf.H,:N.Nll  .< '().  \if2.  —  To 
a  solution  of  sodium  acetate  in  glacial  acetic  acid,  an 
equivalent  quantity  of  semicarbazide  sulphate  (prepared 
from  hydrazine  sulphate)  is  added  and  the  mixture  allowed 
to  stand  for  24  hours.  Ionone,  or  the  liquid  supposed  to 
contain  that  body,  is  then  added,  and  after  the  lapse  of  three 
days,  the  liquid  is  largely  diluted  with  water,  extracted  by 
ether,  the  latter  agitated  with  soda  to  separate  traces  of 
acetic  acid,  and  evaporated.  The  residue  is  washed  with 
petroleum  ether,  which  dissolves  out  impurities,  and  is 
finally  crystallised  from  a  mixture  of  benzene  and  petroleum 
ether.  Ionone-semicarbazone  crystallises  out  in  slender 
needles  melting  at  109 ' — U0J  C. ;  soluble  in  alcohol,  ether, 
glacial  acetic  acid,  and  benzene ;  almost  insoluble  in 
petroleum  ether.  By  beating  with  dilute  mineral  acid  it  is 
decomposed,  ionone  being  regenerated. 

Irone-semicarbazone,  C13H;o:N.XH.CO.NH2,  obtained 
by  the  same  process,  is  an  uncrystallisable  oil,  somewhat 
more  soluble  in  benzene  and  petroleum  ether  than  the 
preceding.  From  a  mixture  of  the  two  carbazones,  the 
ionone  derivative  soon  crystallises  out. 

Ionone-p-bromophenylhydrazone,  C13H:o:  N.XH.CsH4Br. 
— This  compound   separates  almost  immediately  in  colour- 
less or  yellowish  crystals,  when  ionone,  or  a  solution  of  the 
same  in  a   miscible  solvent,  is   added   to  a  cold  solution  of 
p-bromophenylhydrazine    in    water    and    sufficient    glacial 
acetic  acid  to  prevent  precipitation  of  the  reagent  on  further 
addition  of  water.     In   presence  of  very  little  ionone,  and 
if  no    precipitate    appears  in   10 — 15  minutes,  the  desired 
result  may  usually  be  attained  by  the   gradual  addition  of 
water.     From  pure  ionone  the   new  compound  is  at  once 
obtained  in  long,  shining  leaflets.     Impure  specimens  may 
be  recrystallised  from  hot,  slightly  diluted  methyl  alcohol, 
or  from  petroleum  ether,  or  boiling  glacial  acetic  acid.    The 
solution  in   the  latter  must  not,  however,  be  boiled  too  long, 
otherwise    the    hydrazone   is   converted    into    an    isomeric 
modification    not    attacked   by  mineral   acids.       Ionone-/>- 
bromophenylhydrazone    is  soluble  in  all   the  usual  organic 
solvents,  almost  insoluble  in  water.     When  heated  it  softens 
(shrivels)  at  1:S4°  C,  and  fuses  at  140°— 145°  C.  to  a  clear 
oil,  which  rapidly  recrystallises  on  cooling.     Traces   of  im- 
purities, however,   considerably  depress  the  melting  point. 
The  pure    substance  is    not  decomposed  by  boiling  water, 
but    when    heated    with    dilute     mineral    acids    ionone    is 
liberated,  and  may  be  recognised  by  its  odour  of  violets. 

Irone-p-bromophenylhydrazone,  Ci:tll.,„;  N.NH.C0H,Br, 
obtained  like  the  preceding  compound,  forms  groups  of 
concentric  needles.  It  softens  at  15G"  C,  and  melts  at 
168"'' — 170°  C,  and  in  general  resembles  the  ionone  coin- 
pound,  but  is  somewhat  less  soluble,  especially  in  glacial 
acetic  acid  and  methyl  alcohol.  A  solution  of  the  two  hydra- 
zines in  warm  glacial  acetic  acid  when  gradually  diluted 
with  water  deposits  the  irone  compound. 

The  hydrazone  reaction  maybe  made  quantitative  by 
employing  an  excess  of  the  reagent;  It  is  advisable, 
however,  at  the  beginning  to  separate  the  impurities,  such 
a~  aldehydes,  Other  ketones,  bodies  insoluble  in  acetic  acid, 
or  non-volatile  with  steam,  as  completely  as  possible — some- 
what after  the  fashion  described  under  the  preparation  of 
crude  irote  (this  Journal,   1894,  272).— II.  T.  l\ 


l\  .lean. 
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Detection  of  Vegetable  Oils  in  Lard, 
Chim.  1895, 13,  780 

.Mi  onus,  of  lard  are  saponified,  the  fatty  acids  are  separated, 

washed  with  hot  water,  and    placed  in  a  flask  together   with 

l'.V)  c.c.  of  carbon  disulpkide  and  8  —  lo  grms,  of  zinc  oxide. 
l  he  zinc  >ilts  of  the  liquid   fatty  acids  are  formed  and 

dissolved  in  the  carbon  disulphide,  and  can  thus  be  separated 
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from    the    solid    fatty   acids.    The    carbon   disulphide    u 
evaporated,   the    fatty    acids    liberated  -**  itli    hydrochloric 
well  trashed   with  hot  water,  dried  at  a  temperature  of 
120   (  .  una  examined  in  the  oleo-refractometer. 

The  following  table  gives  the  analytical  figures  obtained 
by  this  procedure,  together  with  others  referred  !>oth  to  the 
original  lanl  and  to  the  liquid  fatty  acids  obtained  there- 
from. 


|{.  ailing  of  Oleo- 

Etefraotometer 

T  i.-,  -  Scale  OH. 

[odine 

Absorption 

of  the 

Liquid 

Harms,  of 
KOll  to 
Saturate 

Liquid 
Putty 
Acids, 

tlic  Liquid 

Original 

Patty 

Fatty 

Lard. 

Acids. 

Aciil>. 

PdrCent. 

-12T, 

-30 

01 

190*0 

-125 

-30 

.. 

1912 

-130 
-17-0 
-SfO 

-30 
-40 

75 

181*0 

Beef  fat  

.  • 

Cotton-seed  stearin.. 

+  25'0 

+  20 

.. 

•  • 

•  • 

+  10 

129 

18C.-C 

-18 

. . 

170*5 

-15 

.. 

175-fi 

Lard  +  20  per  cent. 

-  S'O 

-23 

a . 

1SG-0 

aracbis  oil. 

Lard  +  20  per  cent. 

. . 

-20 

.. 

180*0 

M-saine  oil. 

Lard  +  20  per  cent. 

-  o-o 

.. 

cotton-seed  oil. 

l,ard  +  50  per  cent. 

. , 

-33 

,. 

200*0 

beef  fat. 

Lard,  40  per  cent. ; 

-21 

.  . 

189-4 

beef   f"l>    4"    l"'1 

cent. ;  cotton-seed 

oil,  20  ner  cent. 

Steam    lard,  00   per 

-  8-0 

.. 

.. 

cent. ,  beef  fat,  15 

per  cent. ;  aracbis 

oil,  25  per  cent. 

Lard,  00  per    cent.; 

-13-0 

-22 

•• 

•  ■ 

mutton  fat,  25  per 

cent. ;   arachis   oil, 

1 

15  per  cent. 

1 

Kind  of  Lard. 

Beading  of           joiline  Xnmhcr 
Refractometer.    ,  10,""e  "N  """"  '  ■ 

O 

-11*5 

-  5-0 

-  7-0 

-  7-9 

-  4-0 
-1VB 

-  7*o 

-  6'5 

-  7-0 

-  1*0 
0 

58 

04 

G2 
C3 

Foot      „    

65 

(;(lt       

00 

63 

Mixed  sample  (as  marketed) 

G4 

03 

80 

82 

It  will  be  seen  from  these  figures  that  differences  which 
are  but  slightly  marked  in  the  case  of  the  original  fats  or 
mixtures  become  accentuated  when  the  liquid  fatty  acids 
are  separated  and  operated  upon,  and  thus  the  detection  of 
vegetable  oils  is  much  aided. — B.  15. 

Detection    of    Cotton  -  Seed     Oil     in     American     Lards. 

J.  Dupont.  Bull.  Soc.  Chim.  1805,  13,  775—780. 
The  three  analytical  results  commonly  used  in  France  to 
ascertain  the  purity  of  lard  are  the  reading  of  the  oleo-re- 
fractometer of  Amagat  and  Jean,  the  iodine  number  and  the 
reaction  with  silver  nitrate.  For  European  samples  typical 
results  are  :  Reading  of  oleo-refractometer  —  12-5°  ;  iodine 
number  59  ;  reaction  of  silver  nitrate,  nil.  With  American 
lards  on  the  other  hand  considerable  irregularities  are 
observed. 

The  following  table  shows  the  figures  obtained  with 
guaranteed  samples  of  such  lard: — 


I  -ing  the  original  Bechi  test,  all  these  samples  gave  a 
coloration,  the  rancid  specimens  being  noteworthy  in  this 
respect.  Using  Milliau's  modification,  /'.<■.,  working  on 
the  fatty  acids,  negative  results  were  obtained  in  all  cases, 
save  those  of  the  rancid  samples  which  gave  doubtful 
results.  When  these  two  samples  were  purified  by 
washing  with  alcohol  before  the  preparation  of  their  fatty 
acids,  the  result  of  the  test  was  negative. 

i-Vom  the  foregoing  figures  it  is  evident  that  these 
samples  would,  if  judged  by  the  European  standard,  be 
condemned  as  containing  cotton-seed  oil.  The  origin  of  a 
simple  of  lard  is  therefore  to  be  considered  in  interpreting 
the  results  of  analysis.    See  also  thiR  Journal,  L B '.».»,  7!».-  -B.B. 

Melting  and  Sulidifying  Points  of  Certain  Acids  of  the 
Fatty  Serits.  G.  Massol.  Bull.  Soc.  Chim.  1S95,  13, 
758— 759. 

It  is  stated  in  the  text-books  that  the  solidifying  points  of 
propionic  and  normal  valeric  acids,  as  well  as  those  of 
isobutyric  and  isovaleric  acids,  are  below  —  20'  C.  The 
author,  using  pure  specimens  of  these  acids,  and  working 
with  methyl  chloride  and  with  a  mixture  of  solid  CO\.  and 
ether,  succeeded  in  determining  the  solidifying  and  melting 
points  of  all  four  acids  : — 

(1.)  Propionic  acid  when  cooled  remains  superfused 
until  -  10°  C.j  and  then  solidifies  suddenly,  the  temperature 
rising  sharply.     It  melts  at  —  36" 5°  C. 

(2.)  Normal  valeric  acid  begins  to  solidify  at  —  G4'  C. 
The  melting-point  is  —  58*5°  C. 

(3.)  Isobutyric  acid  begins  to  solidify  at  —  82°  C,  the 
temperature  rising  to  —  79°  C.  The  melting-point  is 
-  79'  C. 

4.  Isovaleric  acid  has  a  melting-point  slightly  higher  than 
that  of  the  normal  acid,  the  figure  observed  being  —  5 1 
The  solidifying-point  is  —  57°  C. 

All  four  acids  exhibit  the  phenomenon  of  supervision,, 
the  occurrence  of  which  is  most  strongly  marked  in  the 
case  of  normal  valeric  acid.  Valeric  acid  has  the  lowest 
melting-point  of  all  known  normal  fatty  acids.  Of  their 
isomers,  isobutyric  acid  has  the  lowest  melting-point. 

— B.  B. 

ORGANIC  CHEMISTRY,-- QUANTITA TIVE. 

Estimation  of  Paraffin  in  Crude  Anthracene.     F.  Heusler 
and  J.  Herde.     Ze'ts.  ang.  Chem.  1895,  254. 

The  method  is  based  upon  the  observation  that  all  the 
constituents  of  crude  anthracene,  excepting  the  paraffin, 
are  soluble  in  fuming  nitric  acid,  and  it  is  carried  out  by 
treating  about  2  grms.  of  the  crude  anthracene  in  a  flask 
of  about  150  c.c.  capacity  with  25  c.c.  of  fuming  nitric 
acid.  The  latter  is  added  drop  by  drop,  the  flask  being 
kept  in  ice-water.  All  the  acid  being  added,  the  whole  is 
kept  at  the  ordinary  temperature  until  all  the  anthracene 
is  dissolved,  and  after  this  it  is  heated  on  the  water-bath 
until  the  paraffin  is  melted.  The  solution,  after  coolitig, 
is  filtered  through  an  asbestos  filter  and  the  paraffin  on  the 
filter  washed  with  fuming  nitric  acid  until  the  filtrate 
dissolves  in  water  without  any  turbidity.  The  washing  i« 
then  continued  with  water  until  the  filtrate  is  neutral. 
Finally,  the  paraffin  is  washed  with  alcohol  and  dissolved 
in  warm  ether  and  the  filtrates  collected  in  a  weighed 
porcelain  dish.  After  evaporation  of  the  alcohol  and 
ether,  the  paraffin  left,  is  dried  for  half  an  hour  at  from. 
105°  to  110°  C.  and  then  weighed .— C.  O.  W. 

Estimation  of  Sulphur  in  Petroleum.      F.  Heusler.     Zeits. 
ang.  Chem.  1895,  [10],  285—286. 

Having  in  the  course  of  some  researches  on  the  desul- 
phurisation  of  petroleum  distillates,  &c,  had  occasion  ta 
determine  very  small  quantities  of  sulphur — 0*02  per 
cent,  and  lower — the  author  devised  for  his  purpose  a 
modification  of  F.  Fischer's  apparatus  for  estimating  the 
sulphur  in  illuminating  gas.  The  form  finally  adopted 
consists  of  a  small  petroleum  lamp  with  chimney,  a  return 
flow  condenser  and  an  intermediate  portion  containing  a 
small  funnel  through  which  the  liquid  dropping  from  the. 
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condenser  is  conveyed  to  a  receiver  situated   at  the  side,  as 
shown  in  the  figure. 


The  upper  end  of  the  condenser  coil  is  closed  by  a 
stopper  bored  in  two  places,  the  one  aperture  com- 
municating with  an  aspirator  inducing  a  constant  draught, 
and  the  other  forming  the  means  of  admitting  a  supply  of 
potassium  permanganate  solution — this  salt  being  chosen 
as  oxidising  agent  on  account  of  the  ease  with  which,  by 
observing  the  colour,  a  sufficient  supply  can  be  maintained 
to  ensure  complete  oxidation.  The  idea  embodied  in  the 
apparatus  is  to  burn  in  the  lamp  a  weighed  quantity  of 
oil,  causing  the  whole  of  the  products  of  combustion  to 
pass  through  the  condenser  and  permanganate,  ami  finally 
to  determine  the  sulphuric  acid  in  the  liquid  collected  in 
the  receiver  by  precipitation  with  a  barium  salt.  This  is 
carried  out  by  connecting  the  condenser  with  the  lamp 
chimney,  a  sufficient  air  draught  to  maintain  a  proper 
degree  of  combustion  being  induced  by  the  aspirator.  To 
prevent  error  due  to  the  presence  of  sulphur  in  the  air  tin- 
lamp  is  enclosed  in  a  bell  glass  and  the  air  passed  through 
a  soda-lime  tube  on  its  way  to  the  flame. — C.  S. 

/.  aminatiwi  of  Fats  used  in  tl<<-  Leather  Industry.  W. 
>chmitz-Duniont.  Dinger's  l'olyt.  J.  1895,  296,  2  10— 
215,  233—239,  259—264. 

For  ih<-  Estimation  of  Water  in  d«'gra«  and  other  currying 
fats,  2 — 3  grni^.  arc  heated  in  a  platinum  crucible  over  a 
very  small  flame.  Or,  if  only  1 — 2  per  cent,  of  moisture  be 
present  the  sample  should  be  dried  at  100  C.  with  frequent 
stirring  (see  thi>  Journal,  1893,  '.<:- 

Ash  is  determined  by  burning  10-  20  grms.  in  aflat 
platinum  dish  ;  it  should  be  examined  for  iron  oxide,  which 
has  been  known  to  amount  to  <r  102  per  cent.  The  author 
i.  marks  that  leather  discoloured  by  iron  in  the  grease,  may 
be  renovated  by  washing  with  1  per  cent,  oxalic  acid 
solution. 

Mineral  Acids  are  washed  out  of  Id — 20  arms,  of  the 
fat  by  agitation  for  fire  minutes  with  200  c.c.  of  hot  water; 
tl.e   mixture    is  allowed    to  stand    until    fat   and    water  have 

separated,  filtered  through  wet  paper,  the  filtrate  shaken 
twice  with  20    ■'> •»  c.c.  of  neutral  ether  to  extract  soluble 

;.  acid-,  and  titrated. 

Mattel  othei  limn  Fat  it  determined  b)  dissolving  10 

grms.  in  petroleum  ether  (boiling  below  75  ;  and  weighing 

the  insoluble  residue, dried  at   100°.     It  consists  of  animal 

!  regetable  fibres,  gelatin,  albuminoids,  and  soap.    TLe 

nated  bj  warming  the  undissolved  residue  with 

oi  inlphuric  acid  (  I    10),  shaking  with  30   -50c.c.  of 

ether  and   weighing  the  residue  from  an   aliquot  part  of  the 

ethereal  extract  ;   the  fatty  acids  thus  isolated    ire  dissolved 

in    alcohol,  titrated    as    usual    and    calculated    info    the    Map 

appropriate  to  the  alkali  found  in  the  a»h; 


Unsaponifiable    Matter    may    be    extracted    from    the 
saponified  fat,  and   weighed,  in  the   usual    manner.      In  the. 
presence  of  soaps  of  high  molecular  weight  and  insoluble  in 
dilute  alcohol,  the  petroleum   ether   used  for  extraction   is 
WDnt  to  form  a  slowly-separating   emulsion;   the  addition   of 
a  few  c.c.  of  hot  alcohol  will  cause  rapid  separation.      In  td 
case  of  a  wool-fat,  saponification   can   only    be   effected  bj 
Herbig'l    method    (this    Journal,    1894,    H><;8)  ;     Cochen 
hauscn  has  pointed  out  (this  Journal,  1894,  lloo)  that  the 
saponification  of  wool-fat  soon  reaches  a  certain  limit  (about 
l.'f    per  cent,   remains    unsaponified),    when    the  proccs- 
conducted  under  a  vertical  condenser ;  the  author  confirm 
this,  and  since  the  limit  seems  to  be  practically  a  constant, 
whatever  the  source  of  the  wool-fat,  a  large  deviation  from 
the  figure  given  above  will  serve  as  an  indication  of  tin; 
presence  of  other  fats. 

To  estimate  Hydroxy-fatty  Acids  ("  digras-former " 
rf.  Kahrion,  this  Journal,  1891,  557  ;  1892,  639  ;  1893,  937) 
10  grms.  of  the  fat  are  heated  in  a  dish  with  a  solution  of 
5—6  grms.  of  caustic  soda  in  10  c.c.  of  water  gnd  50  c.c.  of 
alcohol  (95  per  cent.)  After  the  alcohol  has  evaporated, 
the  soap  is  dissolved  in  100  c.c.  of  hot  water,  washed  into  a 
separating  funnel  (500  c.c.  capacity),  and  decomposed  with 
dilute  hydrochloric  acid.  When  cold  the  mixture  is  shaken 
vigorously  for  five  minutes  with  100  c.c.  of  petroleum  ether 
(boiling  below  75°).  After  some  hours  the  petroleum  ether 
will  have  separated,  and  the  aqueous  liquid  may  be  drawn 
off,  leaving  the  undissolved  hydroxy-acids  on  the  sides  of 
the  vessel.  The  petroleum  ether  is  decanted  from  the 
hydroxy-acids  which  are  then  washed  with  the  same  solvent 
and  dissolved  in  hot  alcohol  (to  separate  salt)  ;  the  solution 
is  evaporated  and  the  residue  dried  at  100° — 105°  and 
weighed.  According  to  Simaud  (Gerber  1890,  243)  some 
of  the  hydroxy-acids  remain  dissolved  in  the  aqueous  liquid, 
but  the  author  finds  that  the  amount  thus  lost  is  too  small  to 
warrant  the  adoption  of  Simand's  scheme  for  its  recovery. 

The  unsaponifiable  matter  may  contain  mineral  o.\ 
(occasionally  rosin  oil),  higher  alcohols  and  wool  fat.  The 
specific  gravity  or  iodine  number  will  decide  between,  rosii. 
oil  and  mineral  oil.  If  wool-fat  be  suspected, complete  saponi- 
fication may  be  effected  by  heating  the  "  unsaponifiable  " 
matter  for  1 — 2  hours  with  25  c.c.  of  2  N  alcoholic  potash  in 
a  thick-walled  stoppered  100  c.c.  glass  flask  (which  is  more 
convenient  than  Herbig's  copper  tube)  immersed  in  an  oil- 
bath  at  105° — 110'.  The  contents  of  the  flask  are  cooled 
to  50°  and  shiikcn  with  petroleum  ether  to  extract  the  still 
unsaponified  portion. 

Detection  of  Wool-fat. — The  author  discusses  at  length 
the  problem  of  the  detection  of  wool  fat.  The  separation  of 
cholesterol  in  the  form  of  its  acetate,  which  melts  at  114 
( lienedikt  still  erroneously  gives  the  melting  point  as  !)2  . 
will  serve  this  purpose,  provided  it  be  many  times  recrystal- 
lised  from  alcohol.  The  unsaponifiable  matter  should  be 
heated  in  a  small  flask  with  15 — 20  c.c.  of  acetic  anhydride 
for  two  hours  under  a  vertical  condenser;  the  mass  is  then 
heated  for  15—20  minutes  with  100—200  c.c.  of  water,  the 
liquid  is  cooled  and  filtered  and  the  acetate  recrystallised 
from  hot  alcohol,  weighed  and  calculated  into  cholesterol  by 
multiplying  by  the  factor  0" 9.  This  method  of  detect. 
and  estimation  is  at  the  best  inaccurate  and  frequently  fails, 
particularly  in  the  presence  of  mineral  oils.  The  determina- 
tion of  the  saponification  number  of  the  acetyliscd  mass, 
according  to  [iewkowitseh's  method  (this  Journal,  1 802. 
134  I  will  serve  in  such  cases,  the  result  including,  of  com 
other  acetylised  alcohols  that  may  be  present.  Simatui 
(de>  Gerber,  1893,  278)  gives  the  following  features  a 
characteristic  of  degras  containing  wool-fat  :  (1.)  Tin 
material,  deprived  of  water,  will  have  a  tenacious  consistent 
and  a  lustrous,  non-crystalline  surface.  (2.)  The  melting 
point  of  the  fatty  acids  will  be  high  if  any  of  them  belong 
to  wool  fat,  and  it  will  be  difficult  to  determine)  since  tl 
lubbtanoe  will  become  transparent  Id  b  capillary  tube  befon 
it  units.    (8.)  The  characteristic  odour  of  wool  fal  will 

detected  when  the  sample  is  rubbed  in  the  baud.  In  the 
author's  experience  samples  exist  in  which  wool-fat  cannol 
be  detected  by  these  indications,  although  in  the  majority 
of  cases  they  an-  effective. 

'I  he  acid  Dumber  is  determined  as  usual  and  the  iodine 

DUmbei     by    Eahrion'l   method    (this    Journal,    1892,    188] 
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189  Wing    found  tO  be    unnecessary  to    isolate  the 

anhydroui  fat  from  its  emulsion  irita  water.  The  saponi- 
ition  Dumber  is  determined  in  the  usual  way,  but  if  the 
- . 1 1 1 1 1 » 1 1-  contain  more  than  :J0 — 40  per  cent,  of  water  the 
fat  must  be  separated.  In  ascertaining  both  this  constant 
and  the  acid  number  the  possible  presence  of  mineral  acid, 
particularly  in  soil  oil  (  Weissgerber  {tiaras},  must  be  borne 
in  mind.  In  the  case  of  wool-fat  Herbig's  method  (this 
Journal,  1*92.  134,  and  L894,  1068)  must  be  adopted  for 
complete  saponification  (compare  above). 

Determination  of  Rosin  (see  this  Journal,  1894,  6G8). 
See  also  this  Journal,  1895,  78.— A.  (i.  B. 

New  Method  for  the  Quantitative  Estimation  of  Starch. 
Dennstedt  and  Voigtliinder.  Forschungsber,  Lebens- 
mittel,  Hyg.  farens.  Chem.,  Pharmakogn  1895,  2,  173. 

The  authors  base  their  method  on  the  fact  that  the  depth 
of  colour  produced  by  mixim:  starch  and  iodine  solutions 
under  certain  experimental  conditions  is  proportional  to  the 
starch  content.  For  the  preparation  of  a  solution  for  com- 
parison, a  starch  is  employed,  the  same  as  that  of  the  body 
the  starch  content  of  which  is  to  be  estimated.  The  water, 
fat  and  protein  is  next  determined  in  the  starch,  and  the 
difference  of  these  values  from  100  is  token  as  pure  starch. 
A  quantity  corresponding  to  0"5  grm.  of  starch  is  weighed, 
boiled  with  1,000  c.c.  of  water  for  an  hour,  and  on  cooling 
made  up  to  a  litre.  When  the  starch  cellulose  is  deposited, 
5  c.c.  of  this  solution  is  measured  into  a  number[of  100  c.c. 
cylinders  of  similar  shape,  and  graduated  to  0-5  c.c. ;  one 
drop  of  a  2  per  cent,  solution  of  iodine  in  iodide  of  potassium 
is  added,  and  each  cylinder  filled  up  with  water  to  100  c.c. 
The  resulting  colour  will  be  the  same  in  all  cylinders,  but 
the  tint  may  not  be  the  best  for  comparison,  and  the  most 
suitable  blue  can  be  produced  by  varying  the  amount  of 
iodine. 

To  render  the  comparison  more  accurate,  in  two  series 
of  cylinders  are  placed  4*9  c.c.  and  5-1  c.c.  respectively  of 
the  prepared  starch  solution  ;  then  on  adding  the  iodine  and 
water  the  clearest  of  the  first  and  the  darkest  of  the  second 
are  selected  for  the  comparison.  The  moisture  in  the 
material  of  which  the  starch  content  is  to  be  determined  is 
then  estimated,  and  a  quantity  equal  to  0*5  grm.  of  the  dry 
substance  is  weighed,  and,  as  above  stated,  boiled  with 
water.  5  c.c.  of  this  solution  is  placed  in  each  of  the 
cylinders,  and,  after  addition  of  the  iodine  solution,  water 
is  added  until  the  tint  of  colour  corresponds  with  the 
standard.  The  percentage  of  starch  is  directly  read  off. 
Inferior  meals  sometimes  give  a  starch  solution  forming  a 
violet  coloration  with  iodine,  the  comparison  of  the  colour 
with  the  standard  is  thus  rendered  impossible.  In  such 
cases  the  meal  is  mixed  with  a  little  alcohol,  and,  on 
standing  for  some  time,  is  filtered  through  a  filter  free  from 
starch,  and  washed  first  with  alcohol,  then  ether,  and  finally 
alcohol.  The  meal  and  filter  are  put  into  a  flask,  boiled 
with  water  as  before  described,  and  made  up  to  1,000  c.c. 

The  authors  state  that  by  this  method  it  is  possible  to 
estimate  the  starch  content  of  a  substance  within  0  ■  5  per 
cent.,  or  often  still  more  closely. — J.  L.  B. 

Determination  of  the  Volatile  Acids  in  Wines.    E.  Burcker. 

Comptes  rend.  1895,120,  1223—1225. 
Is  this  paper  the  author  describes  a  number  of  experiments 
which  were  undertaken  in  order  to  determine  the  degree  of 
accuracy  attainable  in  estimating  the  volatile  acids  of  wine 
by  the  method  of  distillation  in  a  current  of  steam.  The 
results  obtained  by  this  method  are  shown  to  be  sufficiently 
accurate,  and  comparable  with  those  obtained  by  the  much 
longer  method  of  evaporation  in  a  vacuum. 

The  maximum  limit  of  the  volatile  acid  (expressed  as 
H.,S04)  should  not  exceed  0"7  per  litre  in  the  case  of 
sound  French  wines,  but  in  Algerian  and  Tunisian  wines 
may  be  as  high  as  1  •  6  per  litre. — A.  K.  M. 

Analysis  of  Spirituou  sLiquids  {Liqueurs,  §*c).  M.  Mans- 
field. Zeits.  f.  Nahrungsmittel-Untersuchung.  1894 ; 
Monit.  Scient.  1895,294—298. 

Prior  to  analysis,  the  odour  and  flavour  of  the  spirit 
should  be  observed.  After  some  experience,  most  valuable 
indications  are  thus  afforded.     The  odour  is  best  rendered 


evident  by  allowing  a  small  quantity  of  the  spirit  to  evaporate 
spontaneously  in  a  thin  layer,  when  the  ethers,  &c.,  to 
which  the  "  bouquet  "  is  due,  will  remain  behind. 

Density. — Determined  at  15°  C.  by  means  of  a  pyknometer. 

Alcohol. — Determined  by  distilling  100  c.c.  of  the  spirit 
previously  rendered  alkaline  with  a  few  drops  of  soda 
solution.  The  distillate  is  made  up  to  the  same  volume  as 
the  original  spirit,  and  the  specific  gravity  taken  at  15°  C. 
In  case  of  strong  spirits,  the  condenser  tube  should  be 
drawn  out,  and  should  dip  below  the  surface  of  a  little 
water  contained  in  the  receiver. 

A'  i  tract. — 50  c.c.  of  the  sample  are  evaporated  in  a 
platinum  dish,  the  residue  dried  for  2 £  hours  at  100°  C, 
and  weighed.  If  the  residue  be  moist  or  liquid,  the  presence 
of  glycerol  is  indicated.  The  latter  may  be  detected  by 
heating  the  extract  with  powdered  potassium  bisulphate 
(acrolein  vapour  is  given  off).  In  the  case  of  liqueurs,  the 
extract  may  be  deduced  indirectly  from  the  density  of  the 
de-alcoholised  sample. 

Ash. — As  a  rule  the  amount  of  ash  is  insignificant,  and 
it  is  only  estimated  in  order  to  determine  whether  the  spirit 
has  been  diluted  with  water,  in  which  case  the  ash  will 
probably  contain  lime.  Copper,  if  present,  is  detected 
colorimetrically  in  the  ash. 

Sugar. — 50  c.c.  are  evaporated  to  a  small  bulk  in  presence 
of  animal  charcoal,  filtered,  and  again  diluted  to  50  c.c. 
The  sugars  (usually  consisting  of  invert  and  cane  sugars) 
are  then  deduced  from  the  optical  activity  of  the  solution 
before  and  after  inversion.  If  the  results  indicate  the 
presence  of  starch  glucose,  the  latter  is  determined  by 
Fehling's  solution. 

Colouring  Matters. — The  colouring  matter  of  spirit  is 
derived  from  the  storage  cask,  or  may  consist  of  added 
tannin,  caramel,  coal-tar  dyes,  &c.  Tannin  is  readily- 
detected  (in  the  residue  from  the  distillation)  by  the  ferric 
chloride  reaction  ;  and,  if  no  other  colouring  matter  be 
present,  the  sample  should  be  completely  decolorised  by 
precipitation  with  albumin.  As  a  rule,  however,  the  tannin 
is  accompanied  by  caramel.  The  latter  may  be  precipitated 
by  paraldehyde  (Amthor's  method),  10  c.c.  of  the  residue 
are  treated  with  30  c.c.  of  paraldehyde,  sufficient  alcohol 
being  added  to  secure  intermixture  of  the  liquids.  After 
about  24  hours  a  precipitate,  which  adheres  to  the  sides  of 
the  containing  vessel,  separates.  It  is  washed  with  alcohol 
dissolved  in  water,  the  solution  filtered,  and  evaporated  to 
1  c.c.  A  quantitative  estimation  may  be  made  by  colour- 
comparison  with  a  caramel  solution  of  kuown  strength.  In 
presence  of  much  sugar,  a  portion  of  the  latter  is  precipitated 
along  with  the  caramel.  In  such  cases,  the  above  solution 
is  tested  with  phenyl-hydrazine  in  the  cold.  A  precipita- 
tion augmented  by  heating  the  solution  indicates  the 
presence  of  caramel  with  certainty.  For  the  detection  of 
coal-tar  dyes,  the  de-alcoholised  spirit  is  rendered  alkaline 
with  ammonia,  extracted  with  amyl  alcohol,  the  amylic 
solution  evaporated,  the  residue  heated  with  strong  sulphuric 
acid  to  destroy  sugar,  redissolved  in  water,  made  alkaline 
with  ammonia,  and  again  extracted  with  amyl  alcohol. 
The  alcoholic  solution  when  evaporated  leaves  behind  the 
colouring  matter  in  a  state  of  purity.  Its  nature  may  be 
determined  by  making  dye  experiments  with  wool  or  silk, 
&c.  in  the  usual  way. 

Bitter  Substances. — As  the  isolation  and  identification 
of  these  substances  is  a  matter  of  extreme  difficulty,  it  will 
usually  suffice  to  demonstrate  the  absence  of  harmful  bitter 
principles  (aloes,  &c).  For  this  purpose,  the  de-alcoholised 
sample  is  extracted  with  amyl  alcohol,  and  the  latter  evapo- 
rated. The  residue  should  be  quite  free  from  bitter  flavour. 
In  presence  of  aloes,  the  extract  is  yellowish,  and  if  heated 
and  evaporated  with  nitric  acid,  yields  the  reactions  of 
picramic  ncid  (production  of  a  red  coloration  when  heated 
with  ammonium  sulphide). 

The  estimation  of  ethers  and  other  secondaiy  products  of 
fermentation  is  usually  effected  in  the  distillate  from  the 
spirit — diluted  if  necessary,  to  a  standard  strength  by  the 
addition  of  water  or  absolute  alcohol,  as  may  be  required. 

Acids. — 25  c.c.  of   the  original  spirit  are  titrated  with 

jo"  sodium  hydrate,  using  phenolphthalem  as  indicator. 
Kesults  to  be  stated  in  terms  of  acetic  acid. 
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Aldehydes. — The  following  test  solution  is  required  : 
ingredients  to  be  mixed  in  the  order  given — 


the 


Freshly  prepared  aqueous  solution  of  fuehsin 

(1  percent.) 
Saturated  solution  of  sodium  bisulphite 100 

Distilled  water 1,000 

Sulphuric  acid  (cone.) 15 

4  c.c.  of  the  reagent  are  added  to  10  c.c.  of  the  distilled 
spirit  (containing  50  per  cent,  of  alcohol  by  volume).  A 
pink  coloration  is  developed  —  attaining  its  maximum 
intensity  in  about  20  minutes — in  presence  of  aldehyde. 
Jts  amount  is  determined  by  comparing  the  tint  with  that 
produced  in  a  solution  of  acetic  aldehyde  (1:20,000)  in 
50  per  cent,  alcohol.  The  comparison  is  best  made  in 
narrow  glass  cylinders  (1  cm.  diameter,  15  cm.  high), 
standing  on  a  white  surface,  and  viewed  from  above.  The 
tints  are  equalised  by  varying  the  depth  of  the  column  in 
the  comparison  cylinder. 

Furfurol. — Determined  colorimetrically  by  the  reaction 
with  aniline  acetate.  10  c.c.  of  distillate  (50  per  cent.)  are 
treated  with  0  •  05  c.c.  of  aniline  and  2  c.c.  of  acetic  acid, 
and  the  reddish-orange  coloration  matched  by  a  solution  of 
furfurol  (1 :  200,000)  in  50  per  cent,  alcohol. 

Ethers. — 25  c.c.  of  distillate  are  exactly  neutralised,  and 

boiled  with  25  c.c.  of    "     caustic  soda  under  an  inverted 


10 


N 


25  c.c.  of  x.!  HC1  are  then  added 


condenser  for  15  minutes 

and  the  excess   titrated  by  standard  alkali.     Results  to  be 
expressed  as  ethyl  acetate. 

Higher  Alcohols. — The  spirit,  previously  rendered  alka- 
line with  soda,  is  distilled,  and  the  distillate  diluted  until  it 
contains,  as  nearly  as  possible,  30  per  cent,  of  alcohol  by 
volume  (+  0-05  per  cent.).  In  this  liquid,  the  higher 
alcohols  are  determined  by  Hose's  method.  (This  Journal, 
1886,  498,  1888,  396,  871  ;  1889,  559).  Or  the  sulphuric 
acid  test  (employed  in  the  municipal  laboratory  of  Paris) 
may  be  used,  which  is  based  on  the  fact  that  alcohol  con- 
taining fusel  oil,  is  coloured  yellow  or  brown  by  heating 
with  strong  sulphuric  acid.  Aldehydes  must  be  first  of  all 
removed  by  treatment  with  m-phenylenediamine,  and  the 
coloration  yielded  by  a  solution  of  isobutyl  alcohol  in  50  per 
cent,  spirit  employed  for  comparison. 

Nitrogenous  Compounds  (Amide,  pyridine,  and  alka- 
loid N). — Wanklyn's  method  is  used.  The  distillation 
residue  of  the  spirit  is  diluted  with  500  c.c.  of  water.  20 
grins,  of  caustic  soda  added,  distilled,  and  the  distillate  i 
"  nesslerised "  in  the  usual  way.  (Result  =  amide  N.) 
80  c.c.  of  alkaline  permanganate  solution  (8  grms.  KMu04) 
20  L'rms.  KOH  per  litre)  are  then  added,  and  the  distilla- 
tion, &C,  continued.  (Result  =  basic  X.)  The  total 
nitrogen  may  also  be  determined  by  Kjeldahl's  process. 

(  ertain  spirits  ("  Kirsch"  and  "eau-de-vie  da  prunes'*) 
contain  hydrocyanic  acid,  which  may  be  estimated  colori- 
metrically. To  10  c.c.  of  the  spirit,  three  drops  of  a 
-olution  of  copper  sulphate  (0*5  per  cent.)  and  1  c.c.  of 
tincture  of  guaiacum  (  1 5  grms.  of  the  resin  dissolved  in 
100  c.c.  of  50  per  cent,  alcohol)  are  added,  and  the 
coloration  matched  by  means  of  laurel  water  of  known 
strength  in  HC.V.  A  more  accurate  process  consists  in 
distilling  the  alkaline  residue  from  the  alcohol  determination 
with  2  c.c.  of  syrupy  phosphoric  acid.  The  hydrocyanic 
acid  i-  received  in  weak  alkali,  and  determined  by  titration 

with  "    silver  nitrate,  one  drop  of  hydrochloric   acid  being 

added  as  indicator. 
Artificial   spirits  sometimes  contain   benzaldehyde.    To 

■  the  latter,  the  spirit  is   diluted  with  twice   its   volume 

iter,  and  extracted  by  ether.    The  ethereal  solution  is 

•  1  with  sodium  bisulphite  solution,  the  latter  acidified 

ted  with  fresh  ether.    The  ethereal  solution 

■!,  leaves  behind  benzaldehyde  in  'he  form  of  oily 

drops.— If.  T    I*. 

'  i-nij,'  ii",,i  mill  Andy  i   "J  Spirit  .    \.  Bocqui  i.    Monit. 
:nt.  1895,  26.'.— 27?. 

n-ive  table  'he  analyses  of  a  series  of  "  eaui  <\> 

riD"  and  " de  mare," eognaci  and  rums  are  given. 

'1  he  /Lore  important eonstito  under:  — 


Total  Acids.— My  direct  titration  with  ^  alkali,  using 
phenolphthalein  as  indicator. 

Ethers. — Ry  saponification  with  alkali,  and  subse- 
quent titration. 

Aldehydes. — Determined  colorimetrically  by  means  of 
bisulphite  of  rosaniline. 

Furfurol. — Estimated  by  the  colour  reaction  with  aniline 
acetate. 

Higher  Alcohols.  —  Determined  colorimetrically — the 
aldehydes  being  previously  removed  by  means  of  m- 
phenylenediamine — by  heating  with  concentrated  sulphuric 
acid,  a  solution  of  isobutyl  alcohol  being  used  for  com- 
parison. 

Ammonia  (saline,  amide,  and  basic  N). — Determined  by 
Kjeldahl's  method. 

The  results  exhibit  considerable  variations  between  the 
respective  maximum  and  minimum  values  obtained  in  the 
case  of  different  samples  (the  variations  are  least  in  the 
case  of  rums),  and  no  reliable  conclusions  can  be  formed  as 
to  the  genuineness  of  a  given  spirit  from  any  one  deter- 
mination. The  author,  however,  is  of  opinion  that  the 
ratio  of  ethers  to  higher  alcohols  is  an  indication  of  some 
value,  and  will,  when  taken  in  conjunction  with  the  pro- 
portion of  total  volatile  impurities,  and  the  flavour,  odour, 
&c.,  of  the  spirit,  suffice  to  reveal  the  nature  of  the  sample 
under  examination.  In  practice  four  possible  cases  may 
occur  :  — 

1.  The  spirit  is  genuine.  In  this  case  the  chemical  com- 
position will  be  normal  and  the  flavour  good. 

2.  The  sample  consists  of  a  mixture  of  genuine  spirit 
with  highly  rectified  industrial  alcohol.  Apart  from  flavour 
(good),  spirits  of  this  kind  are  indicated  by  an  abnormally 
low  content  in  all  the  usual  impurities,  owing  to  the  fact 
that  rectified  alcohol  is  practically  free  from  impurities, 
and  therefore  acts  simply  as  a  diluent. 

3.  The  spirit  consists  of  badly  rectified  industrial  alcohol, 
or  of  a  mixture  of  the  same  with  genuine  spirit.  Here, 
again,  the  total  amount  of  impurities  will  be  small  (but 
normal  in  constitution).  The  odour  (of  sugar-beet,  or 
molasses  alcohol,  &c.)  is,  however,  frequently  characteristic, 
and  may  be  readily  distinguished — after  some  practice — 
when  the  sample  is  diluted  with  warm  water. 

4.  Artificial  spirit,  produced  by  the  addition  of  essences, 
&c.  to  rectified  alcohol.  Spirits  of  this  description  are 
usually  decisively  indicated  by  analysis,  the  impurities  being 
small  in  amount  and  abnormal  in  character. — H.  T.  P. 

Method  for  Determining  the  Amount  of  Extractive  Matter 
of  Malt.  A.  L.  Stern.  Journ.  Fed.  Inst,  of  Rrewing, 
1895,  448—450. 

Two  portions  of  ground  malt,  each  weighing  exactly  SO 
prms.,  are  mashed  under  the  usual  conditions,  each  with 
about  200  c.c.  of  water.  The  two  mashes  are  cooled,  and 
about  150  c.c.  water  added  to  one;  they  are  weighed,  and 
the  difference  in  their  weights  noted.  The  specific  gravities 
of  a  filtered  portion  of  each  mash  are  also  determined. 
Then  if  S.G.'  and  S.G."  be  the  two  specific  gravities,  and  A 
the  difference  in  weight  of  the  two  mashes,  the  volume  of 

S.Q."-1 


B.G.'    8.G." 


the   first    mash  free   from  grains  =  V 

Then,  knowing  the  volume  of  the  first  mash  free  from  grains, 
its  specific  gravity,  and  the  quantity  of  malt,  it  is  easy  to 
calculate  the  extract  as  brewers'  pounds  per  barrel  per 
quarter. — A.  L.  S. 

Dilution  and  Estimation  of  Alum  in  Wines.     Georges. 
Bull.  Soc.  China.  1895,  [3],  13,  692— 69G. 

Twenty  c.c.  of  the  wine  are  measured  into  a  wide  test-tube 
and  2  c.c.  of  a  solution  of  pure  tannin  (from  ether),  con- 
taining 8*4  grms.  per  100  c.c,  arc  added  ;  after  agitation, 
3  c.c.  of  a  solution  of  sodium  acetate,  containing  2  1  grins. 
per  100  c.c,  are  added,  and  the  mixture  is  again  shaken. 
If,  after  five  minutes  at  rest,  a  clotted  precipitate  appears, 

the  presence  of  alum  may  be  affirmed;  if,  on  the  other  hand, 

th<  sample  remains  clear  or  becomes  but  slightly  clouded, 
tie  trine  is  normal  or  contains  a  smaller  proportion  of 
alum  than  0*  I  grm.  per  litre.  After  one  hour  the  precipitate 
should  he  filtered,  when  its  appearance  will  further  indicate 
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its  origin.     When  ll   is  from  an   adulterated  wine  it  will 

have  a  gelatinous  appearance  on  the  filter,  and  will  break 

up  into  little  clots  under  the  .stream  of  water  directed  npon 

ii  from  the  wash-bottle;  its  colour  will  be  a  more  or  less 

k  bluieh-blACk.      When  it  is   from  11  normal  wine,  on  the 

ithei  hand,  it   will  coat  the  paper  with   a  thin,  uniform,  red 

(I  will  wash  through  the  paper. 

1  ,,i  the  estimation  of   the   alumina,  a    solution    of    1  £rm. 

of  pure  tannin  in   water    is   added   to    .">()()   c.c.  of    the   wine, 

and  is  followed  b\   a  solution  of '25  grms.  of  sodium  aeetate. 

I  In-  precipitate    is  washed  by  decantation,  filtered,  ignited, 

and  the  alumina  separated  from  the  wine  by  any   known 

method,  and  neighed. — A.  (J.  B. 


XXIV.-SCIENTIFIC    AND   TECHNICAL 
NOTES. 

Hi,'  Contributions  of  Chemistry  to  the  Methods  of  Prevent- 
ing and   Extinguishing   Conflagrations.     T.  II.  Norton. 
Jour.  Amer.  Chem.  Soc.  1895,  17. 
Tins    paper   summarises    in    the  following    references    the 
bibliography  of  the  subject :  — 

Hexamer:   Jour.  Franklin  Institute,  1885. 
l'harm.  Centralbl.  1885,  44  7. 

Ycrsmann  and  Oppenheim :  Report  to  British  Association, 
1859. 

Sir  F.  Abel's  Hep.  to  Brit.  Ordnance  Dept.  on   preceding 
of  1859  and  1860  :  Amer.  Arch.  13  and  14.     .1.  Soc.  Arts. 
1883. 
( lay-Lussac  :  Ann.  ("him.  Pins.  18,  211. 
Frlmy:   Diet,  de  Chimie,  10. 
Patera:    Flammenschutzmittel,  Wien,  1871. 
Vendt  and  Herard:    Genie  civ.  6,  227. 
Scient.  Amer.  Cyclop,  of  Receipts,  217. 
Uymer-Jones:    Eel.  Kng.  Mag.  1885,  33,  55. 
Boudin  and  Donny  :   Rapport  sur  les  procedes  destines  a 
assurer  runinflammabilite  des  bois,  Gand,  1887. 
Helbig:    Archiv.  f.  Hygien,  1888,  111. 
Troost:    Bull,  de  la  Soc.  d'encouragenient,  1880,  381. 
F.  Fischer:   Dingler's  polyt.  Jour.  245,  36. 
Lochtin:    Dingler's    polyt.    Jour.    1893,  290,  230    (this 
Journal,  1894,  512). 

This  Journal,  1883,  494. 

The  subject  is  then  considered  in  two  sections,  the  first 
devoted  to  fire  extinguishers  and  the  second  to  protective 
agents. 

The  most  recent  chemical  extinguisher  is  that  of  Weidig 
(1893)  ;  it  consists  of  a  steel  vessel  containing  liquid  carbon 
■dioxide,«o  arranged  that  it  may  be  connected  with  a  receptacle 
filled  with  carbonated  water,  or  a  solution  of  ammonium 
carbonate,  under  any  desired  pressure.  The  carbonated 
water  discharged  through  an  exit  pipe,  meets  with  a  stream 
cf  ammonia  discharged  from  a  cylinder  of  liquefied  am- 
monia. The  carbon  dioxide  is  thus  ejected  in  a  combination 
in  which  it  is  more  soluble  at  atmospheric  pressure  than  in 
water,  and  the  ammonia  is  liberated  together  with  the  carbor, 
dioxide  at  the  seat  of  conflagration.  One  volume  of  the 
mixture  yields  25  volumes  of  these  two  gases. 

Geissler  analysed  three  kinds  of  hand  grenades ;  they 
contained  solutions  of  calcium  and  magnesium  chlorides, 
sodium  and  ammonium  chlorides,  and  sodium  carbonate 
and  chloride  respectively. 

Mixtures  of  nitre,  sulphur,  and  charcoal,  with  or  without 
inert  materials  are  also  used  in  the  form  of  powders,  so  as  to 
produce  sufficient  carbon  and  sulphur  dioxides  to  check 
•combustion. 

The  result  of  experience  with  protective  agents  has 
shown  that  for  textile  fabrics,  sodium  tungstate  and  mag- 
nesium borate  yield  the  best  results  when  the  materials 
are  to  be  ironed,  while  ammonium  phosphate  or  sulphate 
is  preferable  in  other  cases.  According  to  Abel,  calcium 
chloride  is  valuable  to  protect  rope  mantelets  for  gunners, 
and  stannic  oxide,  or,  better,  double  silicate  of  sodium  and 
lead,  will  protect  canvas. 

The  author  arranges  the  results  of  Boudin  and  Donny 
with  regard  to   the  efficiency  of  the  different  current  pro- 


tectees for  wood  in  the  following  series,  ascending  from 
what  are  stated  to  be  the  least  effective  to  the  most 
effective:  — 

Preparations  alleged  t<>  he.  of  Utile  value. 

1.  Solution  of  sodium  tungstate,      56  kilos,  per  cb.m. 
'.!.         „  copper  sulphate,         20     „  ,, 

.'t.  „  calcium  chloride,        50     „  „ 

I.  ,,  ammonium  chloride,  18     ,,  ,, 

5.  Coating  of  water-glass  (43  per  cent,  solid  residue), 
1  coat,  286  gnus,  per  Bq.  m. 

6.  Coating  of  water-glass  and  zinc  cxidc,  4  coats,  1  kilo, 
per  sq.  m. 

7.  Coating  of  Martin's  ignifuge,  Xo.  4  ;  2  coats,  150  grms. 
per  sq.  m.  [Ammonium  chloride  (15  parts),  boric  acid 
(6  parts),  borax  (3  parts),  water  (100  parts).] 

8.  Coating  of  Brocher'*  preparation,  3  coats. 

9.  Coating  of  Blane's  asbestos  paiut,  2  coats,  1  kilo,  per 
sq.  m. 

10.  Coating  of  cianite  (basic  aluminium  silicate),  2  coats, 
150  grms.  per  sq.  m. 

Preparations  stated  to  he  of  some  Value   which  lessen  the 
Inflammability  of  Wood. 

I I .  Covering  of  cyanite,  3  coats,  570  grms.  per  sq.  rn. 

12.  Covering  of  asbestos  paint,  3  coats,  820  grins,  per 
sq.  m. 

13.  Covering  of  water-glass  and  ferric  oxide,  4  coats, 
700  grms.  per  sq.  m. 

14.  Covering  of  water-glass  and  powdered  glass,  6  coats, 
900  grms.  per  sq.  m. 

15.  Covering  of  water-glass  (undiluted),  3  coats,  475 
grms.  per  sq.  m. 

Preparations  stated  to  be  of  Hiyh  Efficiency. 

16.  Covering  with  asbestos  paint,  consisting  of  water- 
glass,  sodium  aluminate,  and  asbestos;  3  coats,  8i0  gems. 
per  sq.  m. 

17.  Injection  of  ammonium  phosphate,  absorption  of 
75  kilos,  per  cubic  metre  after  boiling  for  12  hours  in  a 
16  per  cent,  solution  of  the  salt. 

The  explanation  of  the  action  of  protcctives  is  summed 
up  as  follows: — The  combustion  consists  of  two  stages,  the 
burning  of  inflammable  gases  fiom  the  wood  and  the  sub- 
sequent combustion  of  the  charcoal.  Two  distinct  agents 
can  retard  the  process:  the  first  is  the  evolution  of  an  inert 
or  non-combustible  gas  or  vapour  from  the  wood  through 
the  influence  of  heat ;  the  second  is  the  presence  of  an 
external  coating,  which  is  not  only  a  poor  conductor  of 
heat,  but  also  protects  the  outside  zone  of  charcoal  from 
the  atmosphere. — A.  G.  1>. 

Properties  of  the  Kola  Nut.     J.  Soc.  of  Arts,  1895,  831. 

The  physiological  properties  of  the  kola  nut  are  said  to  be 
due  to  a  glucoside,  which  exists  in  the  red  portion  of  the 
nut,  and  is  decomposed  by  hydrolysis  into  caffeine  and  a 
colouring  substance. 

Those  who  desire  to  use  the  kola  nut  are  advised  to 
masticate  slowly  fragments  of  the  fresh  nut,  and  to  reject 
absolutely  all  other  preparations. 

It  is  difficult  to  adulterate  fresh  nuts,  whilst  the  dried 
preparations  are  frequently  spurious. — A.  L.  S. 

Additive  Compounds  of  Ferric  Chloride  with  Nitric 
Oxide.  V.  Thomas.  Ball.  Sdc.  Chin:.  1*95,  [3],  13, 
229—231. 
When  dry  nitric  oxide  is  passed  into  a  flask  containing  dry- 
ferric  chloride  until  an  attached  manometer  shows  no 
further  decrease  of  pressure  due  to  absorption,  two  com- 
pounds are  for  aied.  The  first  of  these,  Fe3Cle . NO,  is  the 
sole  product  when  the  operation  is  conducted  at  the  ordinary^ 
temperature;  the  second,  2Fc2CI6.NO,  is  produced  at 
40° — 60D.  At  higher  temperatures  than  that  just  named, 
nitric  oxide  reduces  ferric  to  ferrous  chloride,  with  forma- 
tion of  nitrosyl  chloride.  Both  the  above  compounds  are 
deliquescent  powders,  and  decompose  in  contact  with  water, 
evolving  nitric  oxide  :  htated  in  the  air,  they  yield  ferric 
oxide. — A.  G.  B. 
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Tin  Oxides  and  their  Uses.     Erik  Enequist.     Kng.  and 
Mining  J.,  Sept.  7,  1895,  219. 

Tin  oxide  or  stannic  oxide  (SaO.,)  is  used  as  a  polishing 
material  for  glass.  It  is  generally  mixed  with  lead  oxide, 
and  sold  under  the  name  of  patty  ponder.  It  is  prepared 
from  metallic  tin  by  melting  it  and  pouring  the  hot  metal  into 
•water,  thus  granulating  the  tin.  In  this  state  it  is  introduced 
into  an  earthenware  pot  containing  hot  dilute  nitric  acid, 
•which  rapidly  oxidises  it.  Water  is  added  during  the  process, 
otherwise  the  precipitate  would  not  he  obtained  in  a  thin 
state.  When  sufficient  tin  has  been  added  the  process 
■is  interrupted,  water  is  introduced,  the  contents  of  the  pot 
discharged,  and  more  water  added.  The  stannic  acid 
<H.,Sn03),  now  settles  to  the  bottom,  and  after  washing 
three  or  four  times,  the  last  water  becomes  milky,  and  all 
acidity  is  eliminated.  Tin  oxide  can  also  be  manufactured 
from  metallic  tin  by  heating  it  and  condensing  the  oxide 
which  volatilises. 

Tin  oxide  is  a  very  important  factor  in  the  manufacture 
-of  all  kinds  of  glazes  in  which  whiteness  is  desired,  also 
•in  the  manufacture  of  enamel.  A  small  quantity  of  the 
pure  oxide  will  give  enamel  an  intensely  white  colour,  and 
it  is  the  best  material  known  for  making  opaque  glaze 
•or  glass.  The  enamelling  industry  consumes  considerable 
quantities.  O  lazed  brick  and  tile  manufacturers  also  use 
large  quantities  of  it. 

.Stannous  oxide  (SuO)  is  best  prepared  by  precipitating 
stannous  chloride  with  ca'bonate  of  soda  or  caustic  soda, 
washingthe  precipitate  with  water  free  from  air, and  heating 
the  lixiviated  product  with  exclusion  of  air.  It  is  then 
obtained  in  a  nearly  pure  state.  It  is  a  dark  grey  powder, 
which  absorbs  oxygen  from  the  air,  and  is  violently  oxidised 
by  nitric  acid  and  other  oxidising  agents.  It  is  employed 
in  glass,  enamel,  &c,  to  prevent  oxidation.  It  is  used  in 
the  production  of  copper-ruby  glass.  It  is  quite  likely  that 
this  matt-rial  can  be  put  to  more  important  uses  when  it 
can  be  obtained  at  a  lower  price  than  the  present,  which  is 
•about  60  c.  per  pound.  Very  little,  if  any,  of  that  in  the 
market  is  of  satisfactory  quality. 

Aluminium.     Kng.  and  Mining  J.,  Sept.  7th,  227. 

Tub  new  aluminium  plant  of  the  Pittsburg  Reduction 
Company  at  Niagara  Falls  started  actual  work  on  August 
28th  last.  The  plant  consists  of  long  lines  of  iron  pots, 
30  in  all,  Hoed  with  carbon,  which  are  connected  up  "  in 
-erics."  The  positive  end  of  one  pot  is  connected  with  the 
negative  end  of  the  next.  The  current  is  conducted  by 
■copper  bars  extending  over  each  pot  down  through  round 
copper  rods  to  carbon  anodes.  The  aluminium  produced 
goes  to  the  negative  electrodes,  which  are  the  bottom  of  the 
pots  in  which  the  operation  is  conducted,  and  remains 
there  in  a  molten  mass.  The  aluminium  is  taken  out  of  the 
|)0ts  either  by  tapping  from  a  vent  in  the  bottom  of  each 
jiot  or  by  taking  out  some  of  the  carbon  anodes  and  ladling 
the  molten  metal  out  into  ingot  moulds.  The  pots  are 
tapped  every  24  hours.  The  current,  as  it  comes  from  the 
-dynamo  of  the  Niagara  Power  Company,  is  received  in  a 
"step-down"  transformer.  Thence  it  is  transferred  to  the 
■  iry  transformers,  changing  the  alternating  current  of 
1  1C  volts  to  a  direct  current  of  1  GO  volts.    The  two  <h nanio- 

oow  in  position  will  probably  be  run  alternately  for  periods 

Of  72  hour-.     The  dynamo   is   at    present  generating   about 

2,000  horse-power,  which  u  all  demanded  by  the  Reduction 
<  ompany.  The  maximum  capacity  is  supposed  to  be  5,000 
horse  power,  but  a  preliminary  test  showed  the;  dynamo 
•capable  of  5/400  horse-power.   This,  however,  is  not  greatly 

in  excess  of  5,000  when  delivered.      The  dynamo-  are  mad. 
')f  nickel  -teel,  and  are  II'  ft.  in  diameter. 

Reduction  of  Nitrous  Oxide  by  Metal  m  the  Presence  of 
Watet .  I*.  Babatier  and  J.  B.  §enderens<  <  omptet 
rend.  IW6,  120,  1212—1215. 

spn    ions  pap  illowiogabstract)  it  wss shown  that, 

in  the  presence  of  moistened   iron  or  zinc,  diI 

I,    not    only   to   nitrous   oxide,  but    ako    to   nitroj 

:bor-   now  confirm  the  view,  pieviomh  expn 
th.it  mtrons  oxide  is  reduced  to  nitrogen)  thu  reduction 
takea  place  at  the  ordinary  temperature  in  the  pi    e  of 


magnesium,  zinc,  iron,  or  even  cadmium  when  the  metal  is 
moistened  with  water.  A  small  amount  of  ammonia  is 
simultaneously  formed. — A.  K.  M. 

Reduction  of  Nitric  O.iidc  by    Moist  Iron  nr  Zinc.     P. 
Sabatier  and  J.  H.  Senderena.    Oomptes  rend.  1895, 120, 

1158-1161. 

It  is  known  that  when  nitric  oxide  is  kept  in  contact  with 
moist  zinc  or  iron  it  becomes  slowly  reduced  to  nitrous 
oxide,  whilst  some  ammonia  is  also  formed;  the  conditions 
of  the  reactions,  however,  have  not  been  determined. 

The  authors  have  experimented  under  different  conditions, 
and  they  find  that  with  moist  iron  the  reaction  is  at  first 
in  accordance  with  the  equation — 

6XO  +  3Fe  =  N,  +  2X,0  +  Fe30, 
Later  on,  the  nitrous  oxide  gradually  decreases,  whilst  the 
nitrogen  increases  and  hydrogen  is  also  formed  in  abun- 
dance ;  the  latter,  however,  is  accounted  for  by  the  action 
of  the  iron  on  the  solution  of  ferrous  sulphate  employed. 
Only  a  small  quantity  of  ammonia  was  produced.  It 
appears  from  the  experiments  described,  that  nitrous  oxide 
is  itself  reduced  to  nitrogen  by  moist  iron  or  zinc,  and  this 
is  a  point  which  the  authors  intend  to  investigate. 

—A.  K.  M. 

Copprr   Ferrocyanide.      G.   Ranter.      Zeits.  ang.   Chem. 
1895,  [11],  315—316. 

Highly  contrary  opinions  exist  as  to  the  composition  of 
the  precipitate  produced  by  the  reaction  of  solutions  of 
copper  salts  on  potassium  ferrocyanide.  According  to 
Reindcl  the  formula  should  be  K2Cu3[Fe(CN)6]2 ;  Wy- 
rouboff  gives  it  as  (u,Fe(CX)6;  whiist  Luckow  attributes 
to  it  the  following  constitution  (according  to  the  cir- 
cumstances attendatit  on  the  precipitation),  viz.,  either 
K,Cu3LFe(CN)6]2,  K10Cun[Fe(CN),]s,  K^Cu5[Fe(CN)6]  „ 
or  K14Cu9[Fe(CX)6]„. 

From  the  results  of  analyses  performed  by  the  author  it 
would  appear  that  the  precipitate  from  solutions  of  medium 
concentration,  although  always  containing  potassium,  does 
so  merely  as  an  impurity,  the  potassium  ferrocyanide  being 
very  difficult  to  remove  by  washing.  This  view  is  supported 
by  the  fact  that  the  proportion  of  potassium  varies  inversely 
with  the  extent  to  which  the  precipitate  is  washable.  The 
water  present  seems  to  be  retained  hygroscopically,  and 
diminishes  as  the  percentage  of  potassium  increases. — ('.  S. 

The  Properties  of  Thorium  Nitrate.     Chem.  Trade  J., 

Sept.  14,  1895,  165. 

Owing  to  its  increased  use  for  making  incandescent 
lighting  mantles,  nitrate  of  thorium  has  become  an  article 
of  commerce.  The  following  particulars  will  therefore  be 
useful  in  valuing  the  purity  of  the  salt.  The  pure  salt 
crystallises  colourless,  and  becomes  white  on  drying.  A 
faint  yellow  colour  of  it  or  its  solution  is  unimportant  if  due 
to  traces  of  organic  bodies  ;  but  if  due  to  iron  oxide,  uranium 
oxide,  cerium  oxide,  &c„  is  objectionable.  The  pure 
nitrate  should  not  give  a  coloration  with  sulphuretted 
hydrogen,  nor  with  ammonium  sulphide  when  in  solution 
in  alkaline  carbonates.  It  is  completely  soluble  in  excess 
of  carbonate,  and  is  not  thrown  out  of  solution  by  ammonia 
or  by  dilution.  On  warming,  the  solution  becomes  cloudy 
through  separation  of  the  hydroxide,  which,  however, 
dissolves  again  on  addition  of  ammonia.  The  nitrate 
crystallising  with  12  mols.  of  water  gives  on  ignition  :s7-95 
pel  cent,  of  thoria.  The  same  sort  dried  at  loo '('.  contains 
1  moli.  of  water,  and  yields  on  ignition  47-84  per  cent,  of 
pure  white  thoria.  More  water  may  be  removed  from  the 
salt  b\  drying  at  a  higher  temperature  ;  but  there  is  risk  of 
the  formation  of  difficultly  soluble  basic  salts.  If  the  salt 
with  1  mols.  of  water  gives  a  residue  of  more  than  47*8  per 
cent,  on  ignition.it  may  be-  concluded  that  it  is  contaminated 
with  earths  of  loner  molecular  weight. 
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I'kw-i  I  \  \M  \,  1KB  GAB  i;.N<.l.\KKItl\<.  T.MU.I >.  Com- 
piled and  edited  by  F.  L.  StO(  i  n.  Published  by  The 
Fort  Pitt  Engraving  Company.     Pittsburgh,  Pa.,  U.S.A. 

I  885. 

Tins  work,  published  in  commemoration  of  the  Eighteenth 
Animal  Meeting  of  tbe  Western  Gas  Association,  held  in 
Ma\  of  tbe  present  year,  contains  an  illustrated  account  of 
the  present  development  of  the  industries  concerned  in  the 
Manufacture  of  Gas,  Coal,  and  Iron  in  Western  Pennsyl- 
vania. It  contains  17  1  pages  of  descriptive  subject-matter, 
and  is  illustrated  by  51  plates  and  a  frontispiece  portrait 
of  the  President  of  the  Western  Gas  Association — Isaac 
(  .  Baxter,  of  Detroit.  There  are  Tables  useful  to  Gas  ! 
Engineers,  preceded  by  an  alphabetical  index,  occupying 
thirty -six  pages. 

HvNwoiiTERiucn  DBB  Pharmacie.  Praktisches  Hand- 
bueh  fur  Apotheker,  Arzte,  Medicinalbeamte  nnd 
Drogisten.  llerausgegeben  von  A.  Bbebtowbki.  Wien 
utid  Leipzig :  Wilhelm  Braumiiller,  k.u.k.  Hof-  und 
luiversitats-Buchhandler.  1894.  London  :  II.  Grevel  and 
Co.,  33,  King  Street,  Covent  Garden.  Price  per  number, 
M.  2.40. 

In  continuation  of  this  Dictionary  of  Pharmacy,  Part  23 
now  appears.  It  commences  (page  785)  with  "  Vitale 
Lungencapacital,"  and  ends  (page  864)  with  "  Zucker," 
which  is  to  be  continued  in  Part  24,  yet  to  appear. 

Jahbbuch  deb  Chemie.  Bericht  iiber  die  Wichtigsten 
Fortschritte  der  Reinen  und  Angewandten  Chemie. 
Unter  Mitwirkung  von  H.  Beckurts,  It.  Benedikt,  C.  A. 
Bisehoff,  E.  F.  Diirre,  J.  M.  Eder,  P.  Friedliinder, 
( '.  Hiiussermann,  M.  Marcker,  W.  Nernst,  F.  Rdhmann, 
und  K.  Seubert.  llerausgegeben  von  Richard  Meter. 
IV.  Jahrgang,  1894.  Braunschweig  :  F'riedrich  Vieweg 
und  Sohn.  1895.  Price  16s.  London:  H.  Grevel  and 
Co.,  33,  King  Street,  Covent  Garden. 

This  8vo  work  contains  a  report  for  the  year  1894  of 
the  advance  of  Pure  and  Applied  Chemistry.  The  subject- 
matter  occupies  609  pages,  preceded  by  a  table  of  contents 
and  terminated  by  alphabetical  indexes  of  subject-matter 
and  authors.  The  various  branches  of  the  pure  and  applied 
science  are  as  follows  : — 

I.  Physical  Chemistry.  W.  Nernst  and  F.  W.  Kuster. 
II.  Inorganic  Chemistry.  Karl  Seubert.  III.  Organic 
Chemistry.  C.  A.  Bisehoff.  IV.  Physiological  Chemistry. 
F.  Rohmaun.  V.  Pharmaceutical  Chemistry.  H.  Beckurts. 
VI.  Chemistry  of  Foods,  &c.  H.  Beckurts.  VII.  Chemistry 
of  Agriculture.  M.  Marcker  and  W.  Xaumaun.  VIII. 
Metallurgy.  E.  F.  Diirre.  IX.  Fuel  and  Inorganic  Chemical 
Technology.  C.  Hiiussermann.  X.  Explosives.  C.  Hiiusser- 
mann. XI.  Technology  of  Carbohydrates  and  of  the 
Fermentation  Industry.  M.  Marcker,  E.  H.  Schultze 
and  W.  Xaumann.  XII.  Technology  of  Fats.  R.  Bene- 
dikt. XIII.  The  Chemistry  of  Tar  and  of  Dyestuffs. 
Richard  Meyer.  XIV.  Chemical  Technology  of  Textile 
Fibres.  P.  F"riedliinder.  XV.  Photography.  J.  M.  Eder 
and  E.  Valenta. 

The  Brewing  of  Nox-Excisable  Beers.    By  J.  Pocock. 

Bangor  :    Nixon  and  Jarvis.     1895.     Price  2s.  6rf.,  post 

free. 
This  12mo  work  contains  frontispiece  illustrating  tbe 
microscopic  appearances  of  Saccharomyces  cerevisise  and 
the  ferment  from  a  bottle  of  hop  bitters,  a  preface,  and  63 
pages  of  text  with  6  woodcuts,  illustrations  of  micro-photo- 
graphs of  various  yeast  organisations. 

The  gist  of  the  work  may  be  stated  in  one  sentence, 
viz.,  to  show  how  so-called  ';  teetotal  beverages  "  may  be 
brewed  so  as  to  avoid  the  formation  of  an  excess  of 
alcohol !  The  following  suggestive  statement  is  quoted 
from  the  preface  : — "  The  analysis  of  40  typical  samples  of 
these  drinks  have  proved  that  they  contain  on  an  average 
4-8  per  cent,  of  proof  spirit;  the  proportions  of  the 
intoxicant  actually  ranged  from  3*  1  to  as  high  as  8*2  per 
cent.     The  original  gravities  of  these  temperance  beverages  , 


range  from  12  8  to  68  4  degrees  ;  the  last  named,  being  also 
the  most  alcoholic,  is  actually  stronger  than  some  heavy  ales 
and  stouts,  and  ought  to  have  paid  at  the  present  rate  a  duty 
of  8v.  4tl.  per  barrel." 

Abstract    <»i-    TnmiKi.Mn    Anm  w.    Bbpoxi    of    the 

(   <»M  Ml  I  I  I  I        OH       I.M)i;\JN<;       CHEMICAL     LlTEKA'l  I  i:i  . 

From    Vol.  44,  Proc.  of  the  Amet.  Assocn.  for  the  Adv. 
of  Science,  Aug.  1895. 

THE  Committee  on  Indexing  Chemical  Literature  has 
presented  its  thirteenth  annual  report. 

Several  chemists  have  made  reports  of  progress: — 

Prof.  Henry  Trimble,  of  Philadelphia,  states  he  continues; 
to  collect  references  to  the  literature  of  the  Tannins  with 
the  expectation  of  further  publication  at  no  very  distant 
date. 

Prof.  Arthur  M.  Comey  reports  that  his  Dictionary  of 
Solubilities,  Vol.  I.,  is  nearly  all  in  type,  and  should  appear 
early  in  the  autumn. 

Dr.  Alfred  Tuckerman  expects  to  complete  the  MS.  of 
his  iDdex  to  the  Mineral  Waters  of  all  Nations  in  a  few 
months. 

Dr.  II.  Carrington  Bolton  reports  having  done  much  work 
on  the  supplement  to  his  Bibliography  of  Chemistry,  the 
MS.  now  comprising  about  6,5CO  titles. 

Mr.  George  F]stes  Barton,  of  the  same  Institution,  is  at 
work  on  a  Bibliography  of  Glycerol ;  and  Mr.  George  Baden 
Pfeiffer,  also  of  the  Columbian  LTniversity,  is  engaged  on  a 
Mibliography  of  Picric  Acid  and  the  Xitrophenols. 

At  the  request  of  the  Smithsonian  Institution  Dr.  H. 
Carrington  Bolton  has  undertaken  to  edit  a  new  edition  of 
his  "  Catalogue  of  Scientilic  and  Technical  Periodicals, 
1665— -1882,"  published  in  1885  in  the  Smithsonian  Miscel- 
laneous Collections.  The  new  edition  will  bring  down  to 
date  the  old  periodicals  and  include  new  ones  established 
since  1882.     The  work  is  well  under  way. 

Mr.  W.  D.  Bigelow,  of  the  Chemical  Division  of  the 
U.S.  Department  of  Agriculture,  has  completed  the  MS.  of 
an  Index  to  Methods  for  the  Detection  and  Estimation  of 
Fusel  Oil  in  Distilled  Liquors.  The  channel  of  publication 
has  not  been  determined. 

In  a  communication  to  the  chairman,  Professor  W.  Percy 
Wilkinson,  of  Melbourne,  states  he  is  engaged  on  an 
(Enological  Bibliography,  to  include  works  relating  to  the 
vine,  viticulture,  wine-making,  vine-diseases,  and  wine- 
analysis,  published  in  Germany,  France,  England,  America, 
Italy,  Portugal,  and  Spain.  He  expects  the  bibliography  to 
number  2,000  titles,  and  will  give  full  details  as  to  date,  size, 
editions,  &c.  It  is  to  be  published  by  the  Royal  Society  of 
Victoria. 

The  following  special  bibliography  has  recently  appeared! 
in  France :  "  Bibliographic  de  la  technologie  chimique  des 
fibres  textiles.  Propriete's,  blanchiment,  teinture,  matieres 
colorantes,  impression,  apprets.  Par  J.  Garcon.  Paris, 
1893.  8vo."  This  work  has  been  honoured  with  a  prize 
by  the  "  Societe  industrielle  de  Mulhouse." 


Pmes* 


Prizes  for  Research. 

Pharm.  J.,  September  21s.,  1895,  256. 

The  following  are  among  the  subjects  for  the  investiga- 
tion of  which  the  Royal  Society  of  New  South  Wales  offers 
its  medal  and  the  sum  of  25/.,  provided  the  communications 
are  found  to  be  of  sufficient  merit :  The  physiological 
action  of  the  poison  of  any  Australian  snake,  spider,  or 
tick ;  the  chemistry  of  the  Australian  gums  and  resins ;  the 
chemical  composition  of  the  products  from  the  so-called 
kerosene  shale  of  New  South  Wales.  The  competition  is 
not  subject  to  any  restrictions,  and  the  successful  papers 
will  be  published  in  the  Society's  annual  volume,  fifty 
reprints  being  furnished  to  the  authors  free  of  expense. 
Further  particulars  can  be  obtained  from  the  honorary- 
secretaries,  T.  W.  G.  David  and  J.  H.  Maiden,  5,  Elizabeth 
Street,  Sydney. 
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Craue  Report* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

France. 

Customs  Decisions. 

.According  to  the  Journal  dcs  Tarifs  et  Traitds  de 
<  'ommerce  for  July  18  last,  it  has  been  decided  that  copper 
wire,  tinned,  will  pay  the  same  duty  as  copper  wire,  plain, 
the  amount  of  tin  used  being  so  minute. 

From  the  same  source  it  appears  that  salicylate  of  soda 
will  pay  the  tax  on  alcoholic  consumption  on  the  basis  of 
75  centilitres  of  alcohol  for  1  kilo,  of  salicylate,  that  being 
the  proportion  of  alcohol  present. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

SOUECES    OF    MONAZITE. 

U.S.  Consular  Report,  August  1895,  541 — 551.     (See 
also  this  Journal,  June  1895,  G10.) 

In  compliance  with  a  request  from  the  Manufacturers' 
Kecord  of  Baltimore,  Md.,  the  Department  of  State 
instructed  the  U.S.  Consuls  to  report  on  the  uses  of 
monazite — a  mineral  recently  found  in  considerable  quanti- 
ties in  North  Carolina — in  their  districts,  and  the  market 
therefor.  The  following  reports  have  been  received  since 
the  last  publication  : — 

Frankfort. — Monazite  is  a  natural  phosphate  of  cerium 
and  lanthanum,  and  usually  contains  oxides  of  one  or  more 
of  the  other  rare  earths,  notably  didymium  and  thorium.  It 
ranges  in  colour  from  yellow  to  brown  and  yellowish-green, 
and  occurs  in  small  monoclinic  crystals  which  vary  in  specific 
gravity  from  4*9  to  5-3.  European  authorities  do  not 
mention  thorium  as  one  of  the  constituents  of  monazite,  so 
that  it  may  be  inferred  that  whatever  traces  of  that  element 
may  have  been  found  in  the  earlier  samples  of  this  mineral 
were  considered,  like  silica,  &c,  as  impurities. 

For  a  long  time  monazite  was  used  industrially  only  as  a 
raw  material  for  the  production  of  cerium,  lanthanum,  and 
their  derivajes,  but  in  recent  years  the  manufacture  of 
mantles  for  the  Auer-Welsbach,  the  Stobwasser,  and  other 
similar  incandescent  gas  burners,  has  created  a  new  and 
important  demand  for  thoria  or  oxide  of  thorium  (Tli(  >.,), 
which  is  of  all  metallic  oxides  one  of  the  most  infusible  and 
refractory  to  heat. 

American  monazite  is  found  in  a  district  which  comprises 
portions  of  Cleveland,  McDowell,  Burke,  and  Rutherford 
counties,  in  North  Carolina,  and  extends  across  the  State 
line  and  covers  a  nearly  equal  area  in  South  Carolina. 
Throughout  this  region  it  is  found  in  the  sand  and  gravel 
which  form  the  bed  of  small  stream?,  the  richest  deposits 
being  usually  found  near  the  headwaters,  among  the  detritus 
of  crystalline  gneiss  and  schists,  where  it  is  associated  with 
feldspar,  mica,  Magnetite,  garnet,  zircon,  &c.  In  such 
localities  rnona/.ite  is  obtained  in  two  commercial  forms, 
either  pure  as  crystals,  which  are  of  all  sizes  up  to  that  of 
grains  of  wheat,  or  larger,  and  as  monazite  sand,  in  which 
minute  crystals  of  mineral  are  mixed  with  a  greater  or  less 
proportion  of  ordinary  land  and  other  worthies-  material. 

The    larger    monazite    crystals    are     gathered     by    hand, 

principally  by  labouring  people  living  in  the   district  above 

died,    who   employ  in   this  mauner  their   leisure   time, 

selling  or  trading  their  gleaning!  to  neighbouring  grocers  or 

who,  in  turn,  Bell  them  to  the  agents  Of  a  firm 
in    New  Vork,  which   has,  hitherto,  praetically  monopolised 

the  trade  in  tbi-  material, and, therefore, controlled  its  price. 

■''•'  d  is  obtained    by  washing  the  sand    and   gravel 

of  the  itreaai  bede  mi  wooden  ilnice  bow  -,  :is  js  done  frith 

gold    in    placer    Dining.     The  gravel    is   shovelled    into   the 
box,  through  which    flows   a   current  of  water  ;   it    i-    -hired 
a  fork  or   openwork    shovel,  so   that   the  water  -an 

v  the   lighter  sand  and   pebble*,  leaving  the   heavier 

monazite, generally  mixed  with  particles  of  non,  gamete,  &C, 
in  the  bottom  of  the  sluice.     It  is  then  taken  out,  dried,  and 

oaad  to  contain  particles  oi   Magnetite    which,  from 
early  identical  specific  gravity,  ,  difficult  to 


separate  by  washing — they  are  removed  by  treatment  with 
a  magnet.  The  grains  of  titaniferous  iron  ore,  which  are 
also  generally  present,  are  insensible  to  the  magnet,  and 
cannot  be  thus  separated.  When  purified,  at  far  as  is 
readily  practicable  by  the  methods  now  employed,  the 
marketable  sand  contains  from  50  to  65  per  cent.  <>) 
monazite  particles,  and  has  been  sold  during  the  past  two 
years  at  the  place  of  production  for  from  5  to  7  cents  per  lb. 
The  prices  of  pure  monazite  crystals  are  relatively  higher, 
and  range  from  10  to  12  cents  per  lb. 

From  a  somewhat  careful  examination  of  the  subject,  it 
would  appear  that,  by  proper  management,  the  exports  of 
American  monazite  to  Germany  may  be  considerably 
increased.  Several  new  incandescent  gas  burners,  rivals  to 
the  Auer-Welsbach,  have  been  recently  invented  and  placed 
upon  the  market  at  reduced  prices.  The  use  of  such 
burners  is  extending  rapidly,  and  they  all  include  as  an 
essential  feature  the  incombustible  hood  or  mantle,  for 
which  the  best  known  material  is  oxide  of  thorium. 

Since  the  use  of  monazite  as  a  material  for  the  production 
of  cerium  and  lanthanum  and  their  derivates  is,  and  will 
probably  always  remain,  limited,  it  follows  that  the  value 
of  American  monazite  depends  primarily  upon  the  per- 
centage of  thoria  which  it  may  contain.  The  highest 
grades  have  thus  far  been  received  from  Burke  and  Cleve 
land  Counties,  in  North  Carolina,  and  have  yielded  from 
4  to  6-5  per  cent,  of  thoria,  but  the  average  monazite  sands 
run  from  2  5  to  3 -5  per  cent.,  with  which  degree  of 
richness  consumers  are  generally  satisfied,  provided  the 
monazite  sand  is  reasonably  clean  and  free  from  iron  and 
such  other  impurities  as  will  interfere  with  the  chemical 
reduction  of  the  material  and  elimination  of  the  thoria.  An 
essential  improvement  would  seem  to  be  souk  sort  of 
annealing  process  by  which  the  nonmagnetic  particles  of 
iron  ore  in  the  sand  can  be  rendered  susceptible  to  the 
influence  of  the  magnet  and  thereby  removed. 

The  monazite  industry  of  the  Carolinas  will  never  be 
properly  organised  until  there  is  established  there,  at  the 
place  of  production,  a  laboratory  which,  by  practising  the 
most  improved  and  economical  process,  shall  refine  the 
whole  monazite  output  of  the  district,  extract  the  precious 
oxide  of  thorium,  and  control  the  market  for  that  product 
in  Europe.  There  has  been  recently  invented  by  a  mining 
chemist  and  engineer  of  great  experience  at  Wiesbaden  a 
new  process  for  this  purpose,  which  appears  to  be  a 
substantial  improvement  over  any  of  the  methods  hitherto 
employed. 

Berlin. — The  Consul  reports  that  the  largest  c  onsamptiou 
of  monazite  is  for  the  manufacture  of  Welsbach  mantles  in 
Vienna.  The  mantles  are  plunged  into  a  liquid  the  chief 
ingredients  of  which  are  obtained  from  monazite. 

On  burning  these  there  remains  a  white  skeleton  formed 
of  the  ashes  of  the  cotton  and  the  ingredients  of  the  liquids. 
According  to  the  way  these  are  mingled,  the  colour  of  the 
light  varies. 

Some  nine  minerals  are  used  in  the  liquid  mentioned,  but 
the  chief  is  thorium,  obtained  from  thorite,  which  is  one  of 
the  chief  ingredients  of  monazite.  On  the  proportion  of 
thorite  in  monazite,  depends  the  value  of  the  latter  in  the 
market.  Other  ingredients  are  zircon,  lanthanum,  didy- 
mium, cerium,  erbium,  and  yttrium.  Not  only  the  pro- 
portions of  these  ingredients,  but  the  sequence  in  which 
they  follow,  affects  the  resulting  liquid  in  which  the 
"  stockings  "  or  hoods  are  steeped. 

The  following  are  the  prices  per  kilo,  of  tie  various 
constituents  of  monazite  :  — 
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-  Bsul  reporu  a*  followi  :— The  value  of 
momusite  land  baa  varied  »o  greatly  thai  ap  till  now  it  has 
i„.,.„  impossible  to  fli  anything  like  an  average  price.  Its 
value  dependl  on  its  percentage  of  certain  rare  earths,  , 
especially  thorium.  A  -mailer  amount  than  1  per  cent,  of 
thorium  will  not  pay  for  working)  besides,  no  chemical 
bod  has  yel  been   adopted  for  extracting  the  thorium 

from  such  poor  ores. 

Iii  those  factories  in  which  monazite  sand  is  worked,  the 
strictest  secrecj  is  observed. 

In  tin-  beginning,  the  analyses,  which  frequently  showed 
very  high  amounts  of  thorium,  were  incorrect,  because  the 
chemists  had  not  been  able  to  separate  the  different  rare 
earths  from  each  other,  and  they  put  down  the  whole  a- 
thorium.  According  to  recent  analysis  by  E.  .1.  Gray,  of 
New  York,  the  highest  amount  of  oxide  of  thorium  in  the 
Brazilian  raonazite  sand  was  from  1  2  to  7-6  per  cent.  ;  in 
-and  from  Quebec,  1  ■  1  per  cent. ;  in  saud  from  Connecticut, 
1  *4  per  cent. ;  and  in  sand  from  North  and  South  Carolina, 
only  0'28,  0*82,  to  0-8  per  cent. 

As  it  requires  expensive  technical  establishments  for  j 
working  monazite  saud,  it  does  not  pay  to  manipulate  sand 
containing  only  a  small  percentage  of  thorium.  Therefore, 
only  such  ores  as  contain  large  proportions  of  thorium  are 
eagerly  sought.  As  long  as  the  chief  value  depends  on  the 
contained  thorium — the  preference  will  be  given  to  the 
Brazilian  monazite  sand. 

Owing  to  the  active  demand  last  winter  for  sand  con- 
taining thorium,  there  apparently  was  more  attention  given 
to  placing  a  large  quantity  on  the  market  than  to  good 
quality,  so  that  partly  valueless  sand  was  offered,  which 
caused  the  quality  from  the  United  States  to  be  somewhat 
discredited.  . 

In  summer,  -when  the  incandescent  lights  are  not  much  in 
use,  there  is  naturally  a  corresponding  falling  off  in  the 
demand  for  monazite  sand.  At  present  the  supply  exceeds 
the  demand,  and  I  am  informed  that  large  quantities  lie  in 
Hamburg  and  other  seaports  awaiting  buyers.  The  prices, 
therefore,  will  be  depressed,  and,  at  present,  those  offered 
for  monazite  sand  from  the  United  States  are  scarcely 
one-third  of  the  prices  which  were  willingly  paid  some  six 
months  ago. 

Smaller  establishments  work  more  advantageously  Nor- 
wegian ores,  which  are  dearer,  but  give  better  and  surer 
profits.  Thorium  ores  with  a  minimum  guaranty  of  20  per 
cent,  of  thorium  are  preferred.  The  price  is  fixed  according 
to  the  percentage  of  thorium  per  kilo.  (2-2046  lb.),  which 
is  from  6  to  8  marks  (143  dols.  to  l-90  dols.)  per  kilo,  of 
each  per  cent. 

Hamburg. — The  Consul  reports  as  follows  : — Soon  after 
the  introduction  of  these  new  (Welsbach)  lamps,  the 
demand  for  minerals  containing  thorium  increased  to  a 
■considerable  extent,  first  among  which  were  the  Norwegian 
thorite  and  orangite  ores  containing  from  40  to  62  per  cent, 
of  thorium  (ThOo). 

At  first,  the  prices  paid  for  pure  thorium  were  as  high 
as  240  dols.  per  lb.,  but,  as  the  output  of  the  Norwegian 
mines  increased,  the  prices  receded  to  180  dols.,  144  dols., 
72  dols.,  48  dols.,  and  36  dols.  per  lb. — only  now  and  then 
showing  an  improvement,  as  the  output  was  less  plentiful. 

At  first  the  manufacturers  imported  their  supply  of  raw 
material  solely  from  Norway,  but  afterwards  Brazil,  Canada, 
and  the  United  States,  and  latterly  also  Russia,  appeared  in 
the  market  with  monazite  and  monazite  sand,  which  articles 
were,  on  account  of  the  small  amount  of  thorium  they 
contained  (2  to  5  per  cent.),  offered  at  unreasonably 
low  prices.  While  the  first  shipments  of  Brazilian 
monazite  sand,  containing  about  3  to  3^  per  cent,  of 
thorium,  brought  85/.  per  ton,  c.  i.  f.  Hamburg,  the  prices 
for  monazite  and  monazite  sand,  on  account  of  extensive 
shipments  from  all  quarters,  have,  in  the  course  of  this 
winter,  declined  to  such  an  extent  that  at  first  75/.,  then 
50/.,  and  30/.,  and,  finally,  15/.  per  ton,  c.  i.  f.  Hamburg, 
were  paid. 

The  reason  why  the  price  of  monazite  is  so  much  lower 
than  that  of  the  Norwegian  thorium  ores,  is  that  the 
extraction  of  the  thorium  from  monazite  is  much  more 
expensive  than  from  thorite,  monarite  showing  a  com- 
bination  of  thorium   with   phosphoric   acid    and    silicates, 


which  requires  a  most  expensive  manipulation  by  the 
manufacturers.  This  is  also  demonstrated  by  the  fact 
that  analyses  of  Norwegian  thorite  cost  about  12  dols., 
while  ttiose  of  monazite  and  monazite  sand  cost  about 
17*85  dob. 

Gottenberg  ( Sweden). — The  Consul  reports : — After  apply  - 
ing  to  the  mineralogical  authorities  here  for  information,  1 
have  the  honour  to  report  that  neither  monazite  nor  other 
minerals  usually  containing  thorium  have  been  discovered, 
in  any  part  of  Sweden,  and  the  only  place  on  the 
Scandinavian  peninsula  where  thorium  is  found  is  the 
southern  part  of  Norway,  where,  according  to  the  best 
information  obtainable,  the  annual  output  is  about  500 
kilos.  (1,102  II..). 

BaJiia  (Brazil). — The  Consul  reports: — Following  is  all 
the  reliable  information  I  have  been  able  to  obtain  regarding 
monazite  in  this  consular  district :  The  locality  of  deposits 
is  in  the  southern  part  of  this  State,  on  the  coast,  near 
latitude  17  degrees  south.  The  deposits  are  found  in  a 
sand  beach  of  enormous  extent.  Vessels  of  400  to  500 
tons  burden  and  light  draft  have  carried  large  quantities. 
The  mineral  is  shovelled  up  as  an  ordinary  sand  from  the 
beach.  It  is  impossible  to  ascertain  the  amount  shipped. 
Until  recently  it  was  free  to  the  world,  and  ships  only  paid 
labourers  for  loading,  which  cost  about  2  •  50  dols.  per  ton 
on  board  ship.  I  cannot  learn  the  present  price.  The 
mineral  is  shipped  to  England.  The  percentage  of  thorium 
contained  in  the  sand,  I  am  told,  is  very  high.  A  gentle- 
man who  showed  me  a  sample  of  the  sand  which  he 
analysed,  said  it  contained  about  80  per  cent,  of  monazite. 
I  am  told  that  this  Government  has  recently  taken  steps 
to  protect  the  industry. 

GENERAL  TRADE  NOTES. 

Petroleum  in  Java. 

The  London  and  China  Telegraph  of  July  29  last  says 
that  petroleum-boring  in  Java  continues  to  do  well.  In  the 
districts  around  Sourabay a,  the  oil  wells  yield  abundantly, 
and  a  brisk  local  trade  in  the  produce  his  sprung  up.  In 
Mid-Java  this  line  of  business  has  also  been  started  with 
success.  At  first  difficulties  arose  from  inadequate  means 
of  transport,  which  prevented  the  supply  from  meeting  the 
demand.  Pipe  lines  have  been  laid  in  consequence  from  the 
wells  to  the  neighbouring  tramway,  and  from  there  tank 
i  cars  are  filled  for  conveyance  to  Samarang.  At  Samarang 
'  the  petroleum  company  concerned  has  secured  land  on 
which  to  establish  oil  warehouses  for  Mid-Java,  with  all 
the  necessary  appliances  and  fittings.  The  Java  oil  trade  is 
now  making  steady  progress,  and  there  is  every  promise 
that  the  efforts  made  to  develop  that  island's  oil  resources 
will  be  crowned  with  greater  success. 

Exportation  of  Tissue  Pai-ee  to  Spain. 

According  to  the  Bollettino  di  Notizie  Commerciali  the 
|  Austro-Hungariau   Consul  at   Valencia,  in  a   late  report , 
speaks  of  the  large  quantity  of  tissue  paper  used  in  Spain  in 
packing  fruits  for  export.     As  each  separate  fruit  has  to  be 
I   wrapped  in  this  paper,  the  amount  required  in  considerable  ; 
the   greater   part   of    it    comes    from    France   and   Italy, 
,    Germany  having  ceased  to  export  it  for  some  time    past. 
The  month  of  September  is  the  usual  time  for  the  orange- 
packers  to  lay  in  stocks  of  this  paper. 

Paper-making  in  Bombay. 

The  Times  of  India  of  5th  July  last,  says  that  hitherto  the 
chief  difficulty  of  the  paper-making  industry  of  Bombay  has 
always  lain  in  the  cultivation  of  the  right  kind  of  grass  for 
paper  manufacture,  but  a    Government  resolution  issued  a 

1  few  days  ago  contains  a  memorandum  by  Mr.  Woodrow, 
the  officer  in  charge  of  the  Bombay  Botanical  Survey,  which 

;  seems  to  indicate  that  this  difficulty  has  been  overcome.  In 
Northern  India  there  grows  a  special  kind  of  grass  known 
locally  as  Sahai  or  Bhabur,  and  scientifically  as  Ischamum 
augustifolium,  which  was  brought  to  the  notice  of  paper 
manufacturers  some  two  or  three  years  ago  by  Dr.  King, 
the  Director  of  the  Botanical  Garden  at  Calcutta.  This 
grass  has  proved  itself  exceptionally  adapted  to  the  purpose 

'  of  paper-making,  and  but  for  the  heavy  railway  freight 
would  doubtless  have  met  with  an  active  demand  in  India. 


Sepr.30.l8W.]       THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


837 


Experiments  conducted  at  Poona,  however,  have  shown 
that  Sabai  will  grow  freely  on  a  variety  of  soils  ;  and 
though  it  has  been  slightly  irrigated  so  far  in  order  to 
increase  the  quantity  available  for  seed  purposes  as  quickly 
as  possible,  there  is,  says  Mr.  Woodrow,  "every  reason  to 
believe  that  it  will  grow  without  irrigation,  and  that  it  will 
soon  become  an  important  export  material,  taking  the  place 
in  the  paper  manufacture  of  Europe  of  the  fast  failing 
supplies  of  Esparto."  The  Survey  Commissioner,  in 
communicating  the  fact  that  the  Deccan  paper  mill  has 
already  obtained  a  concession  of  half  the  fixed  irrigation 
rate  for  growing  Sabai  grass  experimentally  for  five  years 
on  50  acres  of  land,  observes  that  "  the  Deccan  ryot,  who 
has  got  many  more  valuable  crops  to  grow  with  irrigation 
if  he  can  afford  to  do  so,  is  not  likely  to  go  in  for  Sabai 
cultivation  unless  there  is  an  active  demand  for  it  either 
from  the  local  paper  manufacturers  or  from  foreign  shippers." 
It  will  probably  be  some  time  before  the  foreign  shippers 
will  be  induced  to  inquire  for  Sabai  in  any  large  quantities, 
but  the  experience  of  its  excellence  elsewhere  should 
certainly  lead  to  a  considerable  development  in  the  local 
paper  trade.  At  any  rate,  the  experiment  will  be  watched 
with  considerable  interest,  for  if  Sabai  is  a  success  there 
would  seem  to  be  no  prima  facie  reason  why  the  paper-mill 
industry  should  not  be  as  active  in  Bombay  as  on  the 
Bengal  side. 

Reducing  the  Price  of  Calcium  Carbide. 

Chemist  and  Druggist.     September  \Ath,  1895,  420. 

A  German  aluminium  company  announces  that,  in  con- 
sequence of  improvements  in  their  manufacture,  calcium 
carbide  can  now  be  supplied  in  quantities  of  not  less  than 
one  ton  at  20/.  5s.  Id.  per  ton. 

Chrome  Iron  Ore  Mrxixo  is  Asia  Mcnor. 
Engineering  and  Mining  Journal  (A'ew  York). 

Asia  Minor  is  more  remarkable  for  the  rarity  in  the 
quality  than  for  the  magnitude  of  its  mineral  production, 
being  one  of  the  chief  sources  of  supply  of  such  uncommon 
materials  as  emery  stone,  boracite,  meerschaum,  and  chrome 
iron  ore.  Although  the  ores  of  the  more  widely  distributed 
metals  occur  in  many  parts  of  the  country,  their  exploitation 
baa  not  on  the  whole  attained  much  success  :  probably  ores 
of  the  more  common  metals,  such  as  lead  and  copper,  occur 
in  such  a  way  that  high  technical  skill  is  required  to  mine 
them  and  bring  them  to  a  marketable  state.  The  difficulties 
of  communication  and  the  paralyzing  effects  of  the  Turkish 
Government  have,  no  doubt,  prevented  such  mines  from 
being  worked  in  a  proper  manner.  On  the  other  hand,  the 
uncommon  minerals  mentioned  above  occur  at  or  near  the 
surface,  are  capable  of  being  worked  in  a  primitive  manner, 
;ind  require  less  technical  skill  to  render  them  marketable. 

At  the  present  time  the  larger  part  of  the  mineral  pro- 
duction is  derived  from  quarries  or  shallow  workings  which 
are  capable  of  being  worked  with  a  minimum  of  skilled 
labour  and  management.  Among  this  aas  of  mines  the 
chrome  iron  ore  quarries  hold  a  foremost  place.  The  ores 
are  rioted  for  their  purity,  and  contribute  a  large  portion  of 
the  world's  supply.  There  are  three  principal  localities  in 
Atia  Minor  where  the  ores  are  found,  one  in  the  Vilayet 
of  Aleppo,  near  the  towns  of  Alexandretta  and  Antiocb  ; 
another  in  the  coast  district  south  of  Smyrna  ;  and  a  third 
in  the  province  of  BrOUSsa  in  the  north.  This  last  district  is 
by  far  the  most  important.  Chrome  ore  has  also  been 
•hipped  from  Salonica,  a  port  on  the  south  coast  o\  Turkey, 
the  mines  being  probably  at  no  jrreat  distan- 

The  ore  is  round  in  Asia  Minor  in  pockets  or  masses  in 
serpentine.     The    deposits  are   very  irregular   in   form   and 

/■  ,  and    the   method   of    working  is    by  open    quarrying. 

The  or>-  herring  been  found  at  surface  i~  followed  down 
"I'll  ,t  i-  exhausted  at  the  operations  have  to  be  stopped 

on  account  of  difficulties  in  removing  the  over  burden  ol- 
io draining  the  water.  Owing  to  the  uncertainty  that 
exist-  in  the  quantity  of  ore  available  at  each  quarry, 
preparatory     v.ork     in     removing     the     ow-r-burden     or     in 

opening  out  the.  quarry  in    a  scientific  manner  is  not,  as 

a    rule,    undertaken.      The    quarries     now   working     in    the 

district  south  of  Brouesa  are  situated  about  <;<)  miles  from 


the  sea,  and  the  chief  expense  in  the  production  of  the 
ore  is  the  carriage  to  the  port  of  Gemlek.  Owing  to  the 
absence  of  roads  for  wheel  trallic,  the  carriage  of  the  ore 
is  done  entirely  by  camels.  The  average  load  for  a  camel 
is  800  okes,  or  about  8  16  lb. 

Mining  in  this  comparatively  inaccessible  country  is 
naturally  of  a  very  primitive  description.  The  ore  is 
roughly  sorted  at  the  loading  place  outside  the  quarry,  the 
waste  rock  and  poor  qualities  being  rejected.  It  is  then 
loaded  on  camels  and  sent  off  to  the  coast,  and  shipped 
in  this  state  to  England,  Germany,  and  elsewhere.  The 
camels  belong  to  a  contractor,  and  the  ore  is,  of  course, 
weighed  and  paid  for  on  its  arrival  at  the  port.  The 
cost  of  carriage  in  1894  was  about  53s.  per  ton  from  the 
mines  to  the  port.  It  is  anticipated  that  the  new  railway 
to  Kutahia,  a  branch  of  the  Ismid-Eskiehehir  and  Angora 
main  line,  will  reduce  this  rate. 

The  ore  from  this  district  contains  an  average  of  50  per 
cent,  of  sesquioxide  of  chromium,  worth  about  93s.  per  ton 
in  England.  Some  samples  taken  by  the  writer  contained 
over  53  per  cent.  The  cost  of  mining  is  very  low,  the 
wages  paid  being  only  10</.  per  day  in  summer  and  8d.  in 
winter.  The  men  work  from  sunrise  to  sunset.  Mining 
appears,  however,  to  be  carried  on  very  little  in  winter,  as 
the  paths  are  then  more  or  less  impassable. 

It  is  extremely  difficult  to  obtain  reliable  statistics  of  the 
mineral  production  of  Turkey,  and  especially  of  chrome 
iron  ores.  Some  idea,  however,  of  the  magnitude  of  the 
industry  may  be  obtained  from  studying  the  imports  of  ore 
into  other  countries,  as  all  the  ore  is  exported.  It  appears 
that  Great  Britain,  the  United  States,  and  Germany,  probably 
the  three  largest  consumers,  take  on  an  average  about 
24,000  tons  of  Turkish  chrome  iron  ore  annually. 

These  figures  agree  fairly  well  with  the  information 
obtained  ia  the  country  about  the  production.  The  trade, 
therefore,  seems  to  be  a  comparatively  smili  one.  Owing 
to  the  absence  of  official  figures,  the  statements  made  in 
handbooks  and  books  of  travel  must  be  received  with  great 
caution.  Although  from  the  evidence  it  appears  that  there 
has  been  considerable  variation  in  the  amount  annually 
produced,  yet  the  average  annual  output  during  the  last 
10  years  from  all  these  districts  has  probably  been  under 
30,000  tons. 

The  great  drawback  to  mining  in  Asia  Minor,  and  one  ■ 
cause  that  prevents  the  mineral  resources  of  the  country 
being  properly  developed,  is  the  difficulty  in  obtaining  a 
proper  title  to  a  mining  concession.  The  want  of  roads, 
and  the  obstacles  that  are  put  in  the  way  of  travellers  by 
the  Turkish  Government,  of  course  play  a  considerable 
part  in  preventing  progress  or  discovery,  but  the  difficulties 
that  have  to  be  met  with  by  the  miner  in  obtaining  proper 
security  for  a  mining  property  is  the  chief  cause  of  the 
backward  state  of  mining  in  Asia  Minor.  One  of  the  most 
frequent  causes  of  dispute  is  on  the  question  of  boundaries, 
brousht  about  by  the  absence  of  correct  maps.  If  a  proper 
survey  of  the  country  were  set  about,  and  facilities  were 
granted  to  miners  and  explorers  that  are  given  in  more 
civilised  countries,  it  is  probable  that  this  rich  mineral 
country  would  soon  yield  a  large  revenue,  and  help  to 
restore  the  finances  of  Turkey  to  a  satisfactory  condition. 

Gypsum  in  Newfoundland. 

/•;.  and  M.  ./.,  August  31*7,  1895,  201. 

Perhaps  in  no  part  of  Eastern  British  America  is  gypsum, 
so  extensively  distributed  as  on  the  west  coast  of  Newfound- 
Ian  l,  mainly  in  tbeCodroy  Valley  and  about  Bay  St.  George, 
but  in  large  or  probably  profitable  working  quantities  it 
occurs  only  in  three  places,  one  on  Eishc-I's  Brook,  about 
two  miles  inland  from  where  the  brook  flows  into  Hay  St.. 
George,  35  miles  east  of  ('ape  Auguille.  Another  is  at 
f  aim  Mountain,  which  is  about  five  miles  inland  from 
;>t.  George's  Harbour  or,  as  il,  is  more  commonly  called, 
Sandy  Point.        The    third,    which    is    the     most   extensive 

deposit  of  all  ami  the  most  favourably  situated  for  economical 

working  and  shipping,  is   on  Kippcn's   or    Komame's  Hrook, 

«,n  the  north-east  head  of  Hay  Si.  George.    This  deposit  is 

atn, ut  750  ft.  up  the  brook    from  the    shore   of  tin;  bay,  at  a 

place    where     for    five    or   six    months    any   sized    vessel    or 

i    COUld  lay    and    load    within    750    or    600  ft.  of  the 
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shore,  oi  a  total  distance  from  the  gypsum  <>f  less  than  a 
quartet  ol  a  mile.  The  country  about  this  locality  is  fairly 
will  settled,  and  the  fishermen  and  farmers,  who  make  pood 

quarrj  men,  would  supply  all  the  needed  help  at  a  moderate 
i  itii  estimated  that  the  gypsum  at  this  place  could 
be  quarried  and  put  on  board  vessel  at  not  over  50  c.  per 
tin,  and  by  employing  steamers,  it  could  be  laid  down  in 
in  New  Fork  not  greatly,  if  anything,  in  excess  of  1*75  dols. 
pel  ;:ross  ton, 

Aikican   Saltpetbe. 

If  credit  is  to  be  given  to  the  representations  made 
concerning  the  deposits  of  nitrate  of  potash  lately  explored 
in  South  Africa,  there  may  be  considerable  changes  in 
the  market  for  that  material.  The  existence  of  the 
mineral  was  known  some  time  ago,  but  until  recently  no 
efforts  have  been  made  for  its  exploration  or  development. 
Now,  however,  some  large  properties  have  been  taken  up 
and  companies  organised  in  London  to  work  them  with  a 
large  capital.  These  deposits  are  in  the  extreme  northern 
part  of  Cape  Colony  and  in  the  adjoining  district  of 
(Jriqualand,  the  latter  being  about  100  miles  westward 
from  the  diamond  mines  of  Kimberley.  It  is  claimed  that 
both  deposits  are  very  large,  and  that  the  working  can  be 
economically  conducted,  while  transportation  could  be 
provided  by  a  branch  line  less  than  100  miles  in  length 
from  the  Cape  Government  railroad.  The  claim  put 
forward  by  the.  projectors  is  that  the  saltpetre  from 
Prieska,  in  the  Cape  Colony,  could  be  delivered  in 
Fngland  at  8/.  10.9.  per  ton.  As  the  German  and  Indian 
products  now  sell  at  about  20?.,  the  supply  from  the  Cape, 
even  making  a  considerable  allowance  for  undercalculation, 
could  be  sold  very  much  below  the  present  prices. — Eng. 
and  Mining  Journal. 

The  Puice  of  Explosives  in  France. 
Chemist  and  Druggist,  August  3\st,  1893,  339. 
An  official  notice  has  been  issued,  fixing  the  prices  as 
follows: — For  nitrates  of  ammonia  and  soda,  used  as  mine- 
explosives,  and  sold  at  the  Government  depots,  type  N, 
No.  1  (nitrate  of  ammonia  and  nitronaphthalene),  2  fr.  25  c. 
per  kilo.;  No.  2  (nitrate  of  soda  and  nitronaphthalene), 
1  fr.  25  c.  per  kilo. ;  type  C,  No.  1  (nitrate  of  ammonia 
and  cresylate  of  ammonia),  2  fr.  25  c.  per  kilo. ;  No.  2 
(nitrate  of  soda  and  cresylate  of  ammonia),  1  fr.  45  c. 
per  kilo.;  type  P,  compressed  cartouches,  No.  1,  20  per 
cent,  of  cotton-powder,  3  fr.  10  c.  per  kilo. ;  No.  2,  9-50 
per  cent,  of  cotton-powder,  2  fr.  85  c.  per  kilo. 

Deug  Trade  Regulations  in  Japan. 
Exporters  of  drugs  to  Japan  are  in  the  habit  of  com- 
plaining that  the  authorities  in  that  country  often  arbitrarily 
aualyse  imported  chemicals,  and,  if  found  below  the 
exceedingly  stringent  requirements  of  the  Japanese  Phar- 
macopoeia, refuse  their  admission  into  the  country.  It 
appears,  however,  that  the  law  of  Japan  does  not  provide 
for  the  compulsory  analysis  of  drugs,  but  that  the  wholesale 
druggists  usually  obtain  the  guarantee  of  the  Hygienic 
Laboratories  established  by  Government,  or  of  those  started 
by  private  enterprise,  such  as  the  Osaka  Drug  Examination 
Company  (known  in  Japanese  as  the  Yakuhin-shiken- 
kaisha),  for  their  chemicals  and  drugs,  simply  as  a 
satisfaction  to  themselves  and  a  means  of  securing  the 
confidence  of  buyers.  As  regards  the  report  that  certain 
proprietary  medicines  have  been  submitted  to  analysis  and 
rejected,  it  is  said  that  the  regulations  regarding  proprietary 
medicines  simply  require  that  no  poison  shall  be  contained 
in  them.  Even  very  small  quantities  of  dangerous  medicines 
and  drugs  are  prohibited  if  the  authorities  think  that  such 
quantities  may  be  the  source  of  danger  if  taken  imprudently. 
Such  medicines  as  Scott's  emulsion  of  cod-liver  oil  with 
liypophosphites,  Ayer"s  hair-restorer,  or  Brandreth's  plasters 
are  sold  with  Government  stamps  upon  them.  The  stamp- 
duty  of  such  medicines  is  now  1  rin,  or  the  one-thousandth 
part  of  a  silver  dollar,  for  those  costing  2  sen  (I  sen  being 
the  one-hundreth  part  of  a  dollar)  per  package ;  3  rin  for 
those  under  3  sen  ;  5  rin  for  those  under  5  sen ;  1  sen  for 
those  under  10  sen  ;  and  5  rin  for  every  5  sen  above 
10  sen. — British  Trade  Journal,  through  Chemist  and 
Druggist. 


French  Drug  Statistics. 

Chemist  and  Druggist,  August  3lsl,  1895,  360. 

We  give  below  an  abstract  of  the  French  Hoard  of  Trade 
Returns  for  the  first  quarters  of  1895  and  1894  respectively, 
showing  the  imports  and  exports  of  the  principal  kinds  of 
drugs  and  chemicals  during  those  periods.  The  French 
returns,  though  they  are  not  issued  with  the  promptitude 
that  distiguishes  the  publications  of  our  own  Hoard  of  Trade, 
are  very  much  more  detailed  than  any  statistics  issued  in 
this  country,  and  are  on  that  account  more  valuable  to  the 
trade  concerned  than  our  British  Board  of  Trade  returns. 
The  figures,  except  where  otherwise  stated,  denote  kilo- 
grammes. 


Imports. 


1S95. 


1804. 


Exports. 


1895.       1894. 


Glims  (true)  European 

„         „        Kxotie  ( England)  . 

„         n  »       (other  coun- 

tries). 

Seamony  resin 

Other  exotic  resins 

Musk,  in  pod  or  grain 

Balsam:  Benzoin 

„         Copaiba 

„        Other  kinds 

Cinchona  bark 

Other  barks 

Camphor,  raw 

„        refined 

Opium 

Bromine 

Bromides 

Iodine  

Iodides  and  iodoform 

Phosphorus 

Acids :  Acetic 

„       Arscnious. 

„       Boric 

„       Hydrochloric 

„       Citric 

Gallic 

„      Nitric 

„       Oxalic 

„       Sulphuric 

„       Tannic 

„       Tartaric 

Borax,  refined 

Borate  of  lime 

Carbonate  of  magnesia 

Chlorate  of  potash 

Ether,  acetic  and  sulphuric 

Chloroform 

Collodion 

Glycerin 

Soda :  Caustic 

„     Crystals 

„      Bicarb 

Quinine  and  quinine  salts 

Prussiate  of  potash 

Wine  lees 

Raw  tartars 

Tartar  crystals 

Cream  of  tartar  (England) 

„  „     (other  countries) 


27,500 

+ 

X  2*535 

2,400 
J  1.136 

1,320 
X    112 

8,700 
18,900 
X  409 
X      33 

:  pis 

22,900 

43,600 

25,800 
3,800 

18,000 

1,600 

X      23 

X    466 

:    425 

X    160 

X  1,408 

900 

1,300 

X    395 

X    333 

X  1,698 

66,700 
X  17 
X  202 
X  1.146 

38,600 
J3S,600 

18,000 

2,800 

1,8C0 

X    331 

X  1,122 

X    106 

X    519 

600 

47.000 

1 3,074 

X    687 

X     77 

X    .. 

t    800 


48,100 

30,700 

42,400 

, . 

475 

2,964 

911 

970 

2,100 

500 

200 

680 

408 

328 

1,232 

197 

268 

31 

76 

39 

15,900 

500 

2,000 

15,900 

3,800 

17,100 

380 

42 

100 

13 

242 

117 

38 

74,400 

28,300 

17,400 

35,300 

38,800 

32,700 

18,600 

2,000 

6,100 

6,400 

6,100 

6,800 

13,500 

1,960 

8,100 

100 

17,500 

14,000 

5 

140 

173 

31 

357 

227 

38 

11 

6 

273 

45 

26 

1,404 

92 

441 

800 

37,300 

15,800 

900 

12,500 

42,600 

260 

391 

565 

40 

17 

9 

1,290 

1,486 

1,798 

62,500 

1,500 

5,600 

16 

293 

157 

321 

92 

59 

489 

134 

50 

38,600 

2,400 

4,500 

38,600 

833 

490 

3,100 

40,900 

30,400 

800 

3,900 

1,400 

800 

700 

3,600 

336 

3,281 

2,590 

920 

2,511 

997 

1,678 

1,300 

2,762 

559 

150 

73 

800 

5,600 

5,827 

57,600 

45,400 

78,300 

3,157 

646 

627 

1,273 

2,460 

2,805 

131 

17 

8 

,  , 

1,074 

1,129 

215 

311 

204 

X  Indicates  tons  of  1,000  kilos. 

The  Russian  Chemical  Industkt. 
Chemist  and  Druggist,  September  2\st,  1895,  450. 

There  has  been  a  great  increase  in  the  demand  and  the 
production  of  sulphuric  acid  in  Russia  lately,  says  the 
Austrian  Consul  in  Moscow,  and  in  1894  the  Russian 
manufacturers  for  the  first  time  sold  the  whole  of  their  out- 
put locally,  instead  of  sending  part  of  it  to  the  annual  fair 
at  Nishui  Novgorod.  The  principal  increase  in  the  demand 
has  been  caused  by  the  smokeless-powder  factories,  one  of 
which,  at  Kasan,  requires  200,000  poods  of  vitriol  yearly. 
Formerly  the  bulk  of  the  Russian  sulphuric  acid  was  made 
from  pyrites  obtained  in  the  Ural  mountains,  hut  in  the 
course  of  the  last  year  or  two  the  decline  in  the  price  of 
Sicilian  sulphur,  and  the  reduction  of  the  railway  rates  and 
the  import  duties  on  that  article,  have  caused  the  manufac- 
turers to  resort  to  it  again.  The  production  of  hydro- 
chloric acid  has  grown  even  more  rapidly  than  that  of  sul- 
phuric acid,  the  output  of  a  single  factory  in  the  Moscow 
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district  having  advanced  from  35,055  poods  in  1893  to 
114,854  poods  in  1894.  The  principal  consumers  of  this 
acid  are  factories  which  convert  it  into  chloride  of  zinc,  for 
the  purpose  of  impregnating  sleepers.  In  the  course  of  the 
last  two  years  hydrochloric  acid  has  also  superseded  sul- 
phuric acid  in  the  preparation  of  fine  cotton  fabrics,  which 
cannot  be  successfully  dyed  unless  freed  from  lime  residues. 
The  production  of  acetic  acid  has  also  increased. 

Amkrkan  Drug  Statistics. 
Chemist  and  Druggist,  August  31.9?,  1895,  360. 
The  returns  of  imports  and  exports  of  merchandise  into 
and  from  the  United  States  for  the  fiscal  year  from  July  1st, 
1894,  to  June  30th,  1895,  have  just  been  published.  The 
figures  relating  to  some  of  the  principal  pharmaceutical 
•sroods  are  given  below,  together  with  the  corresponding 
(figures  for  the  year  1893-94:  — 

Imports  of  Duty-free  Foreign  Merchandise. 


1S93-94. 


1894-95. 


J5:trk,  cinchona Lb. 

»  i  >ehineal „ 

< 3 urn  arabic „ 

<  imphor,  crude „ 

-Shellac ... 

All  other  gums Value 

Lime  (chloride) Lb. 

Mineral  waters,  not  artificial . . . .  Galls. 

Opium  (crude)  Lb. 

Potash  (chlorate) „ 

„       (muriate) „ 

Saltpetre  (crude) 

•Quinine  (salts  of) Oz. 

Soda  (nitrate) Tons 

Sulphur  (crude) 

All  other  drugs,  chemicals,  and 

dyes Value 

Oils,  essential , 


2,497,439 

1,911,489 

104384 

134.205 

1.089,589 

1,561.239 

1,323,932 

1,500,739 

4,868,681 

6,401.060 

32,783,420 

$2384343 

81,610,463 

100,256,774 

1,627,965 

a,047,542 

716,881 

358,455 

4,131,180 

4,505,575 

81.611,438 

89,773,029 

9,671.217 

8,735,290 

2.485,490 

1,520,649 

88,07H 

124,803 

86,965 

126,860 

Sl,tS^,116 

51,497,000 

$914,023 

$1,126376 

Imports  of  Dutiable  Foreign  Merchandise. 


1893-94. 


1894-95. 


l-tar,  colours,  and  dyes Value 

Glycerin Lb. 

Dyewoods,  extracts  and   decoc- 
tions of „ 

Opium,  prepared „ 

-tic  soda 

An 

ash 

Soda,  all  other  salts 

All  other  chemicals  and  druirs. . .  Value 
Hottles,   vials,    demijohns,    car- 
boys, and  jars,  empty  or  Tilled. 

Oliveoil (ialls. 

Other  vegetable  oils Value 

•itial  oils , 

Faints  and  colours 

Perfumery,  cosmetics,  Ac , 

p,  fancy,  perfumed,  and    all 

toilet I 

-Ml  other  kinds Value 


$ 1,499,978 

■52.549,330 

S321.853 

13,1- 

2382346 

3,711315 

50.102 

139,765 

38,987332 

56353359 

16,892. 760 

28,760,028 

256,293,395 

300399,257 

16393,760 

28,760,028 

$3310,106 

84,763352 

(006,183 

8631,904 

757,478 

775,046 

$393,895 

$516333 

-,os.-, 

1272,074 

715 

11,178,207 

1427 

1003,730 

1  760 

748,038 

1340 

1312328 

Exports  of  American  Merchandise. 


1893  91. 


,  pot  and  pearl Lb. 

cine*,  patent  <,r  proprietary    Value 
ROOM,  herbs,  an. I  bar  ks,  ri.  •-.  s.. . 
All  other  chemical*,  dye-,,  ami 

licines 

Peppermint  oil Lb, 

<>tm-r  essential  oil* Value 

Perfumer)  >i<-tics , 

kiilver Lb. 

.   toilet  or  :  \ 

all  other Lb. 

ti  and  spermaceti  wax. 


650,861 

664,876 

$1,621319 

$1378.144 

$2444*8 

12396 

83,90' 

$4   i 

80325 

87,633 

i  907 

190,798 

..sic, 

$338,495 

1390,013 

1,089,603 

$101390 

|144,(I56 

25,02*341 

23.778398 

'.7*; 

Mi.m.i:\j.  Disoovsby  is  Norway. 
Chewti$t  and  Druggitt,  Septtmber  Hist,  1895,  ISO. 
Ore,  rery  rich  in  copper,   has  \,<m,  found  in  Kaafjord, 

rwajr.      A->    water-power    is    available    in    the  neighbour* 
hood,  and    tin-    facilities    for   transport    are   faTOUl  lb  l  ,   the 

rvery  deem-  to  be  a  promiaing  one. 


Carhiack  of  Liquid  Ammonia  on  Boabd  Sun-. 

Chemical  Trade  Journal,  September  2\st,  1895,  177. 

The  following  notice  is  being  issued : — The  Board  of 
Trade  are  advised  that  both  the  aqueous  solution  of  am- 
monia and  ammonia  gas  compressed  into  liquid  form  should 
be  classed  as  dangerous  goods,  not  only  on  account  of  the 
danger  of  explosion  involved  when  they  are  contained  in 
vessels  not  sufficiently  strong  to  withstand  the  pressure 
which  may  be  produced  by  a  rise  in  temperature,  but  also 
on  account  of  the  highly  dangerous  nature  of  the  gas.  The 
following  precautions  should  be  adopted  when  either  of 
those  liquids  is  carried  on  board  ship  : — It  should  be  packed 
in  iron  vessels  which  have  been  carefully  tested  up  to  a 
pressure  of  675  lb.  per  square  inch,  and  should  he  stored  in 
a  part  of  the  ship  beyond  the  influence  of  any  heat  from 
boilers  or  furnaces,  and  remote  from  the  living  quarters. 

Mineral  Production  of  New  South  Wales. 
F.ng.  and  Mining  Journal,  September  14th,  1895,  244. 


1893. 


1894. 


Quantity.      Value.     Quantity 


Gold Oz.  179,288 

Coal Tons    3,278328 

Shale „     ;  55,660 

Copper  and  regulus      „    j  2.067 

Tin  and  ore ,  2.7S5 

Silver Oz.    I  531,972 

Silver-lead  and  ore.  Tons  214,260 

Iron   „    i  2,191 

Antimony  and  ore  .      „     ;  1,774 

Oxide  of  iron  „  i.2f>o 

Lead  (pig) „  426 

Limestone  (flux) ...      „  130,635 

Opal Lb.  449 

Manganese Tons 

Cobalt „  26 

Coke ,  17,858 

Alunite „    ]  821 

Fireclay ,  21 

Marble Pkg. 

Stone  (building)  ...  No.   I  850 

Stone  (ballast) Tons  132 

Grindstones No.  2 

Chrome  ore Tons 

Sundry  minerals  ...      „  67 

Total  values 


£ 

651,286 

1,171,722 

101,221 

58,426 

229,743 

78,131 

2,953,589 

14.786 

25.092 

1,526 

4,205 

111,041 

12,315 

"305 

20,:33 

3,284 

46 

"855 

166 

3 

".0.->7 


324,787 

3,672,976 

21,171 

2,137 

2,801 

846,822 

180,327 

2,368 

1,250 

433 

31 

S9.990 

198 

14 

3 

34,458 

862 

24 

8 


3,034 


Value. 


5,438,532 


£ 

1.150,717 

1,155,573 

31,781. 

73,481 

187,197 

94,150 

2,195,339 

17,170 

18,744 

670 

260 

69.2S9 

5,684 

44 

10 

33,209 

3,448 

60 

80 


12,336 
892 


5,056,136 


BOARD  OF  TRADE  RETURNS. 
Summary  op  Imports. 


Metals 

£ 

1,559,21)11 

399372 

652372 

4,512,360 

£ 

1,579,276 

514,841 

679,032 

5,080,190 

Haw   material*  tor  nun  textile  in- 
dustries. 

Total  value  "fall  imports 

31,638,621 

34311305 

Si  MMAB1    OF    EXPORTS. 


Article*. 

Month  ending Slst  August. 

1S1I1. 

1895. 

Metal-,  (other than  machinery) 

Chemical*  and  medicine* 

£ 

2.27S.711 

659,72)1 
2,280,438 

e 

2,n7,.-.ut 

659,762 
2395,084 

20,481,491 

Total  ralue  of  all  export* 

18,581,840 

840 
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(MroBTt  or  Mktau  foh  Month  kndikg    u-i    August. 


Quantities. 

Values. 

1894. 

L894. 

1895. 

i  Copper  :— 
Ore IJons 

1 
6,012         11,401 
7,192            0.401 
■1,2  Hi           2,664 

387,338        439,766 

5,820           8,110 

324                910 

11,835           "13,711 

54,37  v          48,182 

66,938       101,310 

73,105          68,678 
1,323             4,115 

£ 
35,615 

160420 

109,599 

869,379 
67357 

8,428 

107,956 

93,737 

1,310 

131,1-53 

253,833 

70,637 
181,155 

e 

47,82.3 

:  — 

issjrn 

121,103 
308,973 

Bolt,  liar.  &C , 

Steel,  unwr  ought..      „ 
Lead,  pig  and  sheet     „ 

Pyrites 

Quicksilver Lb. 

other  articles  ...  Value  £ 

63,693 

7,277 

164,296 

85,430 

9,872 

131,017 

218,131 

C8.947 

199.337 

Total  value  of  metals 

.. 

1,559.209 

1,579,270 

Imports  of  Raw  Material   for   Non-Textile 
Industries  for  Month  ending  31st  August. 


Articles. 


Quantities. 


1894. 


1S95 


Values. 


1894. 


lv'O. 


Bark,  Peruvian  ..  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 

Lac,  fee „ 

Gutta-percha ....  „ 

Hides,  raw: — 

Dry 

Wet 

Ivory 

Manure: — 

Guano Tons 

Bones „ 

Nitrate  of  soda.. .  „ 

Phosphat e  of  lime  „ 

Paraffin Cwt. 

Linen  rugs Tons 

Esparto „ 

Pulp  of  wood  ....  „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:— 

Hewn Loads 

Sawn „ 

Staves 

Mahogany  ....  Tons 

Other  articles Value  £ 

Total  value 


0,0.36 
327,139 

10,571 

4,224 
5,790 
3,749 

.33,086 

74  36.3 

543 

2.155 

5,109 

3,208 

46,732 

34.110 

1,853 

13,025 

24,404 

145,469 

187,776 

34,423 

270,285 

858,428 

10,912 

3,332 


1,487 

342,429 

28,581 

£ 

10,817 

42.04:; 

156,061 

£ 

4,110 

48,413 

281,769 

5,220 
6,150 
3,579 

8,954 
30,862 
33,021 

13.589 
36,047 
31,884 

32,039 

86,466 

1,449 

.3,493 

5,305 

3,384 

52,003 

42,985 

1,891 

21,893 

24.371 

126,103 

245,995 

37,281 

268,785 

847,275 

18,104 

1,671 


80,978 

153,922 

23,693 

11,768 
23,96.3 
28,917 
92,510 
37,941 
16,535 
53,403 

118.205 
38,654 

239,327 
20,835 


119,953 

208,740 
68,156 

27,422 
22,559 
26,542 
87.763 
46,115 
16,495 
89,708 

138,084 
29,005 

285,847 
26,955 


-- 


515,301  ,      505,691 

1,864,233  1,745,597 

61.2.34  72,681 

25,787  12,690 

823,391  1,134,427 


4,512,360     5,080,190 


Besides  flic  above,  drugs  to  the  value  of  145.S07Z.  were  imported, 
as  against  63,061*.  in  August  1894u 


Imports  of  Oils  for  Month  ending  31st  August. 


Articles. 


Quantit'es. 


1894. 


1895. 


Values. 


1894. 


1895. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed Tons 

Train,  &e Tuns 

Turpentine Cwt. 

OtLci  articles  ..  Value  £ 

Total  value  of  oils... 


£ 

£ 

36,844 

1,929 

44,105 

2.182 

2582 

S39 

71,395 

31,074 

110,319 

130.731 

110,949 

142,345 

1.3,360.521 

11,808,438 

191,429 

836,632 

2,137 

1,838 

45,259 

39.048 

.3.272 

2,970 

54,502 

50,388 

50,931 

105,204 

55,357 

105,810 

- 

73,370 

72,553 

652,372 

679,032 

Imports  op  Chemicals  and  Dyestcffs  for  Month 
ending  31bt  August. 


Articles. 


Quantities. 


18:4. 


1896. 


Value: 


1894. 


189&, 


Alkali Cwt. 

Bark  i  banners',  ftc.)    .. 

Brimstone 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gnmbier  Tons 

Dyes:- 

Anilin  and  other  \  alue£ 
Alizarin „ 

Indigo Cwt. 

Nitrate  of  potash  . 

Valonia Tons 

<  >ther  articles. ..  Value  £ 

Total  value  of  chemicals 


£ 

7.619 

2 1.31 8 

6  322 

47.732 

62,603 

19,881 

70,868 

53,214 

15,178 
93,877 

274 

353 

1,638 

14388 

2/458 

43,347 

304131 

. . 

17.924 

1,698 

2,705 

22,958 

23.435 

22.207 

22  936 

2,317 

3,108 

27,317 

•• 

•■ 

87,674 

•• 

399,972 

e 

:  i.9l<) 

21,194 

10,421 

104,319 

2.110 
52,702 

36,372 

3-3,297 

20,577 

37567 

155,002 

614,841 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  August. 


Articles. 

Quantities. 

Val 

tee. 

1891. 

1895. 

1891. 

1895. 

£ 

£ 

7,742 

8,559 

29,140 

3.3,711 

Copper  :— 

4.3,537 

57,242 

91,601 

LSI 

26,600 

18,890 

69.9.35 

64J09 

Mixed  metal „ 

23.8U 

16,192 

50582 

35,017 

Hardware Value  £ 

. . 

153,178 

100,427 

Implements 

92,904 

101,278 

210,977 

259,41 4 

1,572,183 

1,708,721 

3,164 

2,645 

.33,800 
23,022 

81 .459 

Plated  wares. . .  Value  £ 

29,727 

Telegraph  wires 

.. 

07,550 

29,i8S 

Tin Cwt. 

9,966 

7,008 

35,581 

25,99a 

12,142 

17,570 

8,374 
51,019 

32.071 

Other  articles  ..  Value  £ 

67,415 

1 

2,278,711 

2,117,504- 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31  st  August. 


Quantities. 

Values. 

Articles. 

189*. 

1S95. 

1894. 

1895. 

Military  stores..  Value  £ 

911,400 

1,495,200 

38,520 

119,065 

7,039 

42,845 

16,984 

12,066 

3,862 
1,629,500 

69,405 

4,442 

46,579 

826.400 

1,917,300 

40,638 

•  • 

/ 

140567 

8,767 

59,473 

23,138 

14,140 

3,073 
1,709,000 

03.9S7 

4,042 

68,692 

£ 

21,973 

113,933 
25,675 
96574 
65,920 
77,330 

144,509 
9,982 

6.647 
15,804 
20,561 
11,798 

105,891 
33,691 
81,355 
66,821 
110,969 
1 10,119 
22,872 
49,335 

£ 

20,605 

134,595 
30,972 

103,704 
66*452 

Products  of  coal  Value  £ 
Earthenware  ... 

Glass  :— 
Plate Sq.Ft. 

Bottles , 

Other  kinds... .      „ 
Leather  :— 
Inwrought  ....      „ 
Wrought Value  £ 

89,763 

173,198 

11,591 

7,098 
19,945 
29,512: 
16,391 

132,559 
38,054 
74,304 

Floorcloth    Sq.  Yds. 

Painters'  materials  Val.  £ 

71.19S 
126,356 
100,931 

26,193 

Soap Cwt. 

68,744 

•• 

2,280,435 

2,595,C0t 

Bspt.30.1895.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Hll 


KxroBTB  o»  Duces  and  Chemicals  fob  Month 
ending  31 st  August. 


Articles. 


Quantities. 


189  i. 


is:  i.-,. 


Values. 


1894. 


18'J5 


Alkali Cwt. 

Bli  ichiug  materials    .. 
Chemical  manures.  Tons 

Medicines Value* 

Other  articles. .        „ 


889,574 

!U.;*<S 
49,162 


47!>,220 

111,664 

13,632 


a 

110,978 

:!.-,,<;<  »:•, 
2i.s,(;;t8 

210,705 


Total  value 


£ 

124.862 
39,579 

171,640 
83,127 

240,664 


659,722        659,762 


iflontblp  patent  ZteL 

*  The  dates  fciven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

15,565.  P.  W.  Saatmann.  Improvements  in  drying  and 
absorbing  apparatus.     August  10. 

15,581.  I).  Richards.  Improvements  in  filtering  material. 
August  19. 

]  5,765.  IT.  H.  Lake. — From  E.  de  Moerloose.  An 
improved  process  of  chemical  decortication  and  apparatus 
for  use  therein,  applicable  for  the;  treatment  of  grain  and 
other  substances.     August  21. 

15,835.  B.  E.  Dulicr.  Improvements  in  apparatus  for 
removing  impurities  from  smoke.     August  22. 

1.">,9."j8.  L.  M.  II.  R.  Baudoin  and  P.  E.  L.  Sihribaux.  A 
process  and  apparatus  for  concentrating  liquids.    August  24. 

16,052.  F.  I).  Cummer.  Drying  apparatus.  Complete 
Specification.     August  27. 

16,058.  II.  C.  Michell.  Improvements  in  tin-  manufac- 
ture of  flake  mica  for  boiler  coverings  and  other  use-. 
filed  August  27.  Date  applied  for  March  10,  1895,  being 
date  of  application  in  United  State-. 

16,137.  J.  G.  Calvert.  New  or  improved  means  anil 
apparatus  for  bringing  into  intimate  contact  with  each 
other  liquids  of  different  densities.      August  2K. 

10,207.  A.     M.     Hewlett.       Improvements     in     furnaces. 

(Medication.      Piled  August  80.       Date   applied 

for   April  8,  is:').",,  being  date  of    application   in    I  nited 

States. 

10, '■',():>..  .).  Cobeldiek.  Improvements  in  apparatus  for 
treating  pulverulent  or  granular  materials  with  fluids. 
August  30, 

10,00!.  W.J.  Lomax  and  C.J.  Lomax.     improvements 

in  the  filtration  of  liquids.     September  0. 

17,100.  II.  Wliittaker.  Improvements  in  filter-  for 
treating  sewage  and  wast'-  water.    September  1 1. 

Compi.ktk  Specifications  Acckptkd* 
1894. 

'''■'..  .1.  C.  Sewell.     New  or  improved   apparatus  for 
manufacturing  heal  non-conducting  material.     September  4. 
17,37  1.  (;.  Foucbard.     Filters.    September  II. 
17,0'.'.        Triviek,  P.  A.  J.  Head,  and  J.Eisner.     Im 
provemenf   in  furnace   for  metallurgical  and  other  purpo 
ober  IK 

1890. 
18,160.  A.  L.  G.  Dehne.     Filter-]  lugu  I  jh. 


13,486.  K.  Zimmermann.  Improvements  in  the  means 
for  preventing  and  removing  incrustations  in  or  from  steam 
generators.     August  21. 

13,022.  C.  C.  Dymond.— From  T.  B.  Myers.  Improve- 
ments in  or  relating  to  spraying  apparatus.     August  21. 

15,211.  J.  M.  Davidson.  Improvements  in  and  relating 
to  filters.     September  18. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

15,059.  The  Economical  Gas  Apparatus  Construction- 
Co.,  l,im.,and  L.L.  Merrifiekl.  Improvements  in  apparatus 
for  the  manufacture  of  carburctted  water-gas.     August  20. 

15,704.  R.  Walther.  Improvements  in  incandescence 
filaments  and  other  similar  bodies  for  use  in  incandescence 
electric  lamps.     Complete  Specification.     August  22. 

15,795.  R.  Walther.  Improvements  in  incandescence 
filaments  and  other  similar  bodies  for  use  in  incandescence 
gas  or  vapour  lamps.     Complete  Specification.     August  22. 

15,890.  E.  Rohrbeck.  Gasifying  and  increasing  the 
heating  power  of  the  gases  of  easily  inflammable  liquids. 
Complete  Specification.     August  23. 

15,900.  W.  S.  Hazelton.  An  improved  method  of  and 
firebox  for  consuming  fuel,  so  as  to  prevent  the  formation 
of  smoke.     Complete  Specification.     August  26. 

16,110.  F.  G.  Vivian.  Improved  carburetted  water-gas- 
plant.     August  28. 

16,129.  J.  Pointon.  An  improved  method  of  niakiug 
illuminating  gas,  applicable  also  to  the  production  of 
hydrocarbon-oil  and  ammonia,  aud  apparatus  therefor. 
Angust  28. 

16,139.  J.  Laycock.  Improvements  in  apparatus  for 
washing  and  scrubbing  gas.     August  28. 

16,272.  A.  Perlich.  Lamp  for  the  production  of  spirit 
gas  incandescent  light  with  lighting  and  extinguishing 
contrivance.     August  30. 

15,344.  J.  Steiger.  Improvements  in  the  manufacture  of 
artificial  fuel.     August  31. 

16,431.  J.  Chagot.  Improvements  in  and  relating  to 
machines  for  compressing  coal  dust  and  the  like  mixture 
into  fuel  cakes.     September  3. 

16,458.  W.  Mioshall.  Improvements  in  means  for 
consuming  smoke.     September  3. 

10,471.  T.J.  Walder.  Improvements  in  the  manufacture 
of  water-  and  coal-gas.     September  3. 

16,479.  J.  1*.  Suehc.  Improved  petroleum  firing 
apparatus.      September  3. 

10,502.  E.  Ducretet  and  L.  Lejeune.  Improvements  in 
apparatus  for  use  in  the  production  and  utilisation  of 
acetylene.     September  3. 

16,539.  W.  Young.  Improvements  in  the  production  of 
illuminating  gas  from  liquid  hydrocarbons  and  in  apparatus 
therefor.    September  I. 

10,577  II.  II.  Leigh. —  From  (i.  W.  Reye  and  SOhne 
and  E.  Grube.  Improvements  in  burners  for  liquid  fuel. 
September  4. 

10,001.  H.  Campe.  An  improved  generator  for  acetylene 
gas  lamp-.     Complete  Specification.    September  o. 

16,716.  W.  Darby,  I.  Darby,  ami  .1.  II.  I'unebaid. 
Method  and  means  of  burning  liquid  hydroearbens  in 
eon  junction  with  an  incandescent  hood  or  mantle  to 
produce  an  incandescent  oil  burner.     September  0. 

10.7  2K.    ('.    Eastwood   and    ( '.  .1.   Mill  wen.      Improve 

iri  nts  iii  or   relating  to  apparatus   for  charging  gas  retorts. 

September  o. 

10,7 1 1.  \V.  Fox.  The  improvement  of  coal-gas  or  othei 
illuminating  gases.     September  7. 

16,769.  V.  Jacques.  A  system  of  producing  light  and 
h<at.    September  7. 

16,846,  .1.  E.  Campbell.  Improvements  in  the  manu- 
facture or  preparation  of  materials  for  the  purification  of 
or  the  like.     Eeptember  o. 
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16,937.  0.  N.  GiiMliii.  Improvements  in  oil  atomising 
and  carburettiog  apparatus  for  gas  generator!.  Complete 
Specification.     September  10. 

17,152.  A.  II.  Wormald  and  J.  A.  Wormald.  Improve- 
ments in  means  fox  increasing  the  illuminating  power  of 
gas.     September  14. 

17,207.  W.  Werck.  Improved  apparatus  for  filtering; 
gas  produced  from  liquid  fuel.     September  14. 

17,212.  P.  Forst.  Improvements  in  furnaces  and 
furnace-feeding  apparatus  for  utilising  small  coal  and  the 
like  as  fuel.     Complete  Specification.     September  14. 

Complete  Specifications  Accepted. 
1894. 

17,759.  \\  B.  Ilartridge.  An  improvement  in  artificial 
fuel.    September  18. 

17,771  v .  W.  Felton.  Apparatus  for  producing  and 
burning  gas  to  heat  furnaces,  and  generating  steam.  Sep- 
tember 18. 

18,44.').  1!.  H.  Thwaite.  Improvements  in  gas-generating 
plant.     August  28. 

20,066.  W.  ¥,.  Price.  Apparatus  for  carburetting  coal- 
gas  or  other  gaseous  fluid.     August  28. 

22,615.  L.  Denayrouze.  Method  of  and  apparatus  for 
illumination  by  means  of  combustible  gas  with  forced 
supply  produced  by  electrical  energy.     September  18. 

23,278.  J.  M.  Bosselaar  and  J.  F.  M.  van  den  Elshout. 
Manufacture  of  gas  and  apparatus  therefor.     September  18. 

1895. 

8680.  G.  H.  Hirst,  J.  Hirst,  A.  Hirst,  and  A.  Beaumont. 
A  new  means  or  method  of  generating  heat  by  the  use  of 
spent  gases  arising  from  furnaces.     August  21. 

11,015.  A.  Dauber.  Improvements  in  continuous  working 
recuperative  gas  furnaces.     September  4. 

13,230.  F.  Mayer.  Improvements  in  apparatus  for  the 
manufacture  of  oil-gas.     August  21. 

13,959.  H.  L.  A.  Lapointe.  Improvements  in  and  con- 
nected with  the  manufacture  of  oxygen.     September  4. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1895. 

12,527.  F.  J.  Bergmann.  A  process  for  the  extraction 
of  distillation  products  from  sawdust,  wood  waste,  and  the 
like.     August  28. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

15,720.  A.  Bang. — From  G.  A.  Dahl.  The  production  of 
azo-dyestuffs.     August  21. 

15,836.  A.  Welter.  Process  for  producing  the  salts  of 
aniline  and  its  alkyl-derivatives,  and  of  all  its  homologues. 
August  22. 

16,217.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  colouring  matters  of 
the  rosinduline  series.     August  29. 

16,301.  C.  D.  Abel.— From  J.  C.  L.  Durand,  D.  E. 
Huguenin,  and  A.  J.  J.  d'Andiran.  Manufacture  of  a  new 
leuco-compound  of  the  gallocyanine  group.  Complete 
Specification.     August  30. 

16,407.  H.  Loesner.  Process  for  the  utilisation  of  the 
sulphides  and  sulphydrates  of  alkaline  earths  and  the 
production  of  anilin,  toluidine,  or  amidobenzaldehydes  by 
the  treatment  of  the  said  substances  with  nitro  bodies. 
Complete  Specification.     September  2. 

17,072.  A.  T.  Armstrong  and  W.  M.  Wood.  Improve- 
ments in  printing  or  dyeing  azo-colours.     September  12. 

17,160.  W.  Majert.  Process  for  obtaining  pyrocatechin 
monacetic  acid.     September  14. 


Complete  Specifications  Accepted. 
1894. 

19,712.  G.  W.  Johnson. — From  The  Chemische  Fabrik 

Goldenberg.  A  process  for  obtaining  lactyl  compound* 
derived  from  niethylaniline,  ethylaniline,  p  anisidine,  and 
p-phenetidine.     August  21. 

21,227.  O.  Innay. —  From  The  Farbwerkc  vormaN 
Meister,  Lucius,  and  Uriining.  Manufacture  of  stable 
diazo-compoumls  in  concentrated  liquid  or  solid  form. 
September  11. 

21.786.  A.  G.  Green  and  R.  Jansen.  Production  of 
dehydrothioaniline  sulphonic  acid,  and  cf  colouring  matters 
therefrom.     September  18. 

21.787.  A.  G.  Green  and  R.  Jansen.  Production  of  a 
new  basic  yellow  colouring  matter.     September  18. 

21.788.  A.  G.  Green  and  R.  Jansen.  Improvements  in 
the  manufacture  of  red  direct  cotton  colouring  matter*. 
September  18. 

22,174.  H.  S.  Wilkinson.  Improved  dyewood  extractor. 
September  18. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

16,143.  S.  W.  Wilkinson  and  The  Grove  Co.,  Lim.  An 
improved  method  of  and  apparatus  for  removing  tar,  pitch, 
oil,  grease,  and  similar  matter  from  wool,  fur,  and  the  like. 
August  28. 

16,246.  II.  H.  Leigh. — From  C.  B.  Schneider.  An  im- 
proved process  to  render  paper,  cellulose,  textiles,  or  any 
other  material  fireproof  and  non-inflammable.     August  29. 

16,267.  G.  Atherton  and  A.  Ashworth.  Improvements 
in  the  method  of  and  apparatus  for  recovering  volatile 
solvents  from  fabrics  and  tissues.     August  30. 

16,399.  E.  Nelson.  Improvements  in  the  manufacture  of 
fibrous  bituminous  felt.     September  2. 

16,766.  W.  Fairweather.— From  E.  Balatsch,  C.  Herold, 
and  A.  Bayer.  Process  for  cleaning  by  chemical  means 
combings  and  other  wool  and  hair  waste  stained  with  pitch, 
tar,  and  other  colouring  material.  Complete  Specification. 
September  7. 

16,889.  E.  Maertens.  Improvements  in  process  and 
apparatus  for  treating  raw  wool  and  similar  animal  fibres 
with  solvents.     Complete  Specification.     September  10. 

17,028.  A.  Hitchon.  Improvements  in  apparatus  for 
breaking-up  or  opening  cotton  and  other  textile  materials. 
September  12. 

Complete  Specifications  Accepted. 

1894. 

15,815.  J.  V.  Eves.  Apparatus  for  use  in  the  wet- 
spinning  of  flax.     August  28. 

17,911.  L.  Wilson.  Improvements  in  apparatus  for 
drying  and  otherwise  treating  yarn  in  cop  or  other  similar 
compact  form.     August  21. 

18,469.  J.  Ingleby.  Manufacture  of  linoleum  and  cork 
carpets,  and  apparatus  therefor.     August  28. 

20,033.  J.  L.  Byron  and  B.  F.  Byron.  Manufacture  of 
yarns  made  from  wool  and  other  fibre  or  fibres  combined, 
and  apparatus  therefor. 

1895. 

1.3,232.  O.  Duckworth  and  H.  Pettit.  Apparatus  for 
drying  yarn.     August  21. 

13,370.  W.  Jackson.  A  new  or  improved  textile  fabric. 
September  4. 

15,152.  C  Ris-Kummer.  An  improvement  in  raw  silk. 
September  18. 

15,171.  O.  Duckworth  and  E.  M.  Tucke.  Improvement* 
in  method  of  and  apparatus  for  drying  and  oxidising  stock- 
ings.    September  18. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

16,002.  E.  Weldon.  Improvements  in  dyeing-machines. 
Complete  Specification.     August  26. 

21,287.  J.  A.  O'Loughlin.  Producing  patterns  on  indigo- 
dyed  cotton  fabrics.     September  11. 

Complete  Specification  Accepted. 

1895. 

14,415.  D.  Stewart.       Improvements    in    apparatus   for 
oxidising  indigo-dyed  fabrics.     September  4. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

15,626.  R.  Addie.  Method  of  extracting  cyanide  salts 
from  aqueous  solutions.     August  20. 

15,807.  J.  W.  Stevens.  Improvements  in  or  relating  to 
the  treatment  or  utilisation  of  kelp  liquors.     August  22. 

15,813.  F.  M.  Lyte.  Improvements  in  and  connected 
with  the  production  of  chlorine.     August  22. 

15,922.  M.  N.  d'Andria.  Improvements  in  the  manufac- 
ture of  magnesia.     August  24. 

15.991.  H.  Gabe.  Improvements  in  automatical  appara- 
tus for  decomposing  carbide  of  calcium.  Complete  Speci- 
fication.    August  26. 

16,257.  J.  Hargreaves.  Improvements  in  the  manufac- 
ture of  chlorates,  and  in  means  and  appliances  therefor. 
August  30. 

16,563.  J.  B.  Torres.  Improvements  in  and  connected 
■with  the  preparation  of  carbides,  their  compounds,  and 
other  metalloid  compounds.     September  4. 

16,778.  T.  A.  de  Wolf  and  W.  A.  Harper.  Improve- 
ments in  the  manufacture  of  zinc  oxides.     September  7. 

17,066.  M.  Goldschmidt.  Improvements  in  the  prepara- 
tion or  manufacture  of  formates  and  nitrites.    September  12. 

17,142.  C.  Hoepfner.  Improvements  relating  to  the 
utilisation  of  ferriferous  solutions.     September  13. 

Complete  Specifications  Accepted. 
1394. 
15,H86.  S.  A.  Saddler  and  R.  H.  Wilson.     Improvements 
in  process  and  apparatus  for  the  manufacture  of  chlorine. 
August  21. 

16,227.  P,  K.  J.  Krause.  New  or  improved  process  and 
apparatus  for  the  production  of  chlorine  from  gaseous  hydro- 
chloric acid.     September  4. 

20,168.  W.  L.  Wise.— From  Deutsche  Solvay-Werke 
Actien  Gesellschaft.  Manufacture  or  production  of  chro- 
males.     August  28. 

21,732.  H.Y.  Castner.     Manufacture  of  alkali  cyan i<k-. 
timber  18. 

1895. 

12,:'.16.  .1.  D.  Darling.  Process  for  utilising  nitre-cake 
and  other  acid  sulphates.     September  l. 

1  1,050.  O.  Itnray. — From  I).  H.  Chambers.  Improve- 
ment in  method  of  refining  kaolin  and  other  earths. 
August  a 

15,040.  \V.  S<  hulte  and  F.  A.  Sapp.  Improvements  in 
the  production  of  cyanide  of  potassium  and  in  furnaces  for 
producing  eyanide  of  ammonium.    September  18. 

VIII.— GLASS,  POTTERY,  and  J.NAMKLS. 

Application. 

\r>,2<\.  If.  Muller-Hickler.  Improvements  in  or  relating 
to  glaas-decoratiom      I  complete  Specification.    August  30. 

Complete  Specifications  Accepted. 
1894. 
17,918.    li.  Stanley    an'l    (,      Back.      Improvement-,    in  or 

relating  to  machinery   employed  in   the   manufacture  of 

earthenware  and  like  sanitary  pipes.     Septembei   I 
$0,188    I.    A    Shaw.    Manufacture  of    potter}   ot  like 

HR,     Augu^' 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

15,561.  C.  Brand.  Improvements  in  the  manufacture  of 
scoria  or  slag  blocks,  and  moulds  therefor.  Complete 
Specification,     August  19. 

15,838.  J.  Walker.     An  improved  cement.     August  23. 

16,422.  V.  Kjeldsen.  Improvements  in  or  connected 
with  building  blocks  or  bricks.  Complete  Specification. 
September  2. 

16,573.  E.  Bobbins.  An  improved  cement  and  means 
and  methods  of  producing  the  same  and  architectural  and 
other  works  thereof.     September  4. 

16,661.  J.  Thomlinson.  Improvements  in  the  manufac- 
ture of  plaster,  cement,  mortar,  and  the  like  from  chalk. 
September  5. 

16,829.  T.H.Lewis.  An  improved  paving  and  flooring 
block.     September  9. 

16,962.  A.  Patrick.  Improvements  in  the  manufacture 
of  finely-pulverised  substances  for  use  in  the  production  of 
Portland  cement,  pigments,  and  the  like.     September  11. 

17,054.  G.  Bellamy,  F.  Rolleston,  and  S.  W.  Jewell. 
An  improved  manufacture  of  bricks  or  blocks  for  buildin^ 
and  paving.     September  12. 

17,136.  L.  M.  J.  Herard.  Improvements  in  artificial 
mosaic.     September  13. 

Complete  Specifications  Accepted. 

1894. 

15,460.  J.  Sheppard  and  F.  Dash  wood.  A  combined 
fireproof  floor  and  ceiling.     August  21. 

17,436.  J.  Matthews.  A  composition  for  preserving 
wood,  also  applicable  to  other  uses.     September  18. 

19,325.  T.  R.  W.  Mossman.  Construction  of  fireproof 
floors  and  roofs.     August  21. 

19,580.  C.  Williams.  The  manufacture  of  improved 
fireproof  and  weatherproof  materials  or  products.  August  28. 

20,869.  G.  F.  Bowman.  Improvements  in  or  relating  to 
fireproof  doors,  screens,  and  partitions  for  buildings  and 
other  structures.     September  4. 

21,173.  J.  Sheppard  and  F.  Dashwool.  Improved  fire- 
and  heat-resisting  and  ventilating  floors,  ceilings,  and 
other  structures.     September  11. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

15,656.  W.  II.  James.  An  improved  process  for  the 
extraction  of  precious  metals  from  their  ores  and  com- 
pounds.    August  20. 

15.925.  .1.  H.  Torres.  Improvements  in  and  connected 
with  the  reduction,  refining,  dephosphorisation  and  desul- 
phuration  of  ores,  slags,  iron,  steel,  and  of  any  kind  of 
ores,  metals,  and  alloys.     August  24. 

15.926.  J.  B.  Torres.  Improvements  in  metallurgical 
furnaces  for  the  reduction,  refining,  and  manufacturing  of 
iron  and  steel,  and  of  any  kind  of  ores,  metals,  and  alloys. 
AugUSt  24. 

15,954.  W.  P.  Thompson. — From  La  Societe  pour  ['ex- 
traction integrale  et  < eonomique  de  Tor,  I'rocede  de  Rigaud. 
Improvements  in  gold-extracting  processes  and  apparatus 
therefor.     August  24. 

15,959.  W.  L.  Wise— From  The  Aluminium-Industrie- 
Actien  Gesellschaft.  Manufacture  or  production  of  granu- 
lated aluminium  and  magnesium.     August  24. 

I.V.IX7.  !'•  L.  Oppcrmann  and  F.  Fischer.  A  new  and 
improved  method  of  amalgamating  and  extracting  gold  from 
ore  hy  the  use  of  mercury  fumes  or  vapour.     August  26. 

10,809.  J.  Cobeldick.  Improvements  in  the  treatment  of 
slimes  or  tailings  for  the  extraction  of  gold  or  silver  there- 
from by  means  of  solvents,  ami  apparatus  lor  that  purpose 
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16,848.  J.  Taylor  nod  <;.  A.  Warbuxton.  Improvements 
in  tin  extraction  ol  metals  from  their  ores,  and  in  means 
or  apparatus  employed  therein.     August  31. 

16,634.  J.  s.  MacArthnr.  Improvements  in  obtaining 
precious  metals  from  solutions.     September  5. 

16,732.  F.  <;.  Treharne.  Treating  metalliferous  com- 
pounds For  metallurgical  redaction.     September  5. 

16,754.  I  Copley.  An  improved  appliance  for  facilitat- 
ing the  charging  of  pig  iron  or  other  heavy  material  into 
open-hearth  furnaces.     September  7. 

16,842,  T.  Parker  and  J.  Pullman.  Improvements  in 
extracting  zinc  from  mixed  sulphide  ores  and  the  like. 
September  9. 

10,84.'!.  T.  Parker  and  J.  Pullman.  Improvements  in 
the  extraction  of  gold  and  other  metals  from  refractory 
ores.     September  '.». 

10,874.  A.  Crooke.  An  improved  method  of  calcining  the 
ore  or  stone  in  the  blast  furnace.     September  Id. 

16,920.  I>.  ('.  Ilinman.  Improved  process  and  apparatus 
for  extracting  gold  from  ores  and  other  auriferous  sub- 
stances.    Complete  Specification.     September  10. 

10,932.  J.  K.  Chaster.  Improvements  in  extracting  gold 
and  platinum  from  ores  or  substances  containing  the  same. 
September  10. 

17,041.  R.  How  arch.  An  improved  flux  for  use  in  the 
melting  of  copper,  brass,  bronze,  or  like  metals.  Septem- 
ber 12. 

17,044.  .I.B.Torres.  Improvements  in  extracting  gold, 
silver,  and  other  metals  from  ores  and  the  like.  Sep- 
tember 12. 

17,115.  J.  1'.  van  der  Ploeg.  Improvements  in  or 
relating  to  the  extraction  of  gold  and  other  precious  metals 
from  their  ores  or  other  compounds,  and  the  recovery  of 
the  solvents  used  in  the  process.     September  13. 

17,143.  E.  Smith.  Improved  process  or  method  of 
producing  brilliant  effects  upon  bright  metallic  surfaces. 
September  13. 

17,190.  H.  R.  Lewis  and  C.  Gelstharp.  Improvements 
relating  to  the  separation  or  extraction  of  copper,  zinc,  lead, 
silver,  gold,  and  other  metals  from  ores  or  compounds  con- 
taining  the  same,  and  to  the  recovery  of  chlorine  used  in 
the  treatment  of  such  ores  or  compounds.     September  14. 

CoMrLKTE  Specifications  Accepted. 

1894. 

10,827.  M.  Body.  An  improved  process  for  the  chemical 
disaggregation  of  pyrites  of  complex  composition  with  a 
■view  to  rapid  extraction  of  the  metals  contained  therein, 
such  as  gold,  silver,  arsenic,  antimony,  and  tellurium. 
September  1 1 . 

17,340.  G.  Love.  Improved  treatment  of  molten  iron  or 
steel.     August  28. 

17,666.  S.  Trivick,  P.  A.  J.  Head,  and  J.  Eisner.  See 
Class  I. 

18,003.  II.  L.  Snlman.  Improvements  in  or  relating  to 
the  obtaining  of  precious  metals  from  their  solutions. 
August  21. 

18,140.  II.  L.  Sulman.  Recovery  of  precious  metals 
from  their  ores.     August  21. 

18,592.  II.  L.  Sulman  ar.d  E.  L.  Teed.  Extracting 
precious  metals  from  their  ores.     August  28. 

20,007.  E.  Stubbs.  A  method  of  carburetting  the  sur- 
faces of  armour  plates.     August  28. 

20,305.  W.  S.  Rawson  and  R.  lleathfield.  A  process  for 
recovery  of  zinc  from  scrap  galvanised  iron  and  from  hard 
spelter  and  other  zinc  alloys.     September  4. 

2o,030.  A.  Ryrie.  Improvements  for  the  protection  from 
corrosion  and  preservation  of  iron,  steel,  and  other  metallic 
surfaces.     August  28. 

21,060.  P.  Rogers  and  J.  Player.  Improvements  in 
machinery  or  apparatus  for  coating  metal  plates  or  sheets 
with  tin,  lead,  or  other  metals  or  alloys.     September  11. 

21,213.  P.  Iiuth.     Casting  metals.     September  4. 


Moissan.     Manufacture    of   alloys.     Septem- 


22,023.   II. 

In  r    I. 

lit  M92.  E.  Meyer.  Improved  process  for  facilitating  the 
disintegrating  of  Thomas-slag.    August  21. 

1895. 

3073.  II.  Moissan.  Manufacture  or  production  of 
tintanium  and  carbide  thereof.     September  11. 

14,402.  A.  von  Siemens.  An  improved  method  or 
process  for  the  extraction  of  previous  metals  from  their 
ores.     September  4. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 
11,728a.  \V.  Shaw.     An  improvement  in  voltaic  batteries. 
Complete  Specification.     Filed  September  0.    Date  claimed 
June  17,1895. 

15,503.  L.  Epstein.  Improvements  in  the  formation  of 
the  electrodes  for  use  in  primary  and  secondary  batteries. 
August  19 

15.886.  C.  J.  Wollaston.  Improvements  in  or  connected 
with  electric  batteries.    (  omplete  Specification.    August  23. 

10,022.  E.  Burnet  and  F.  F.  Smith.  An  improved  form 
of  cell  for  primary  or  secondary  electric  batteries. 
August  27. 

10,350.  A.   J.    Boult— From  E.    A.    Wunderlich.      Im- 
,    provements  in  or  relating  to  electric  batteries.     August  31. 

10,557.  E.  Andreoli.  Electro-deposition  of  gold  and 
silver.     Complete  Specification.     September  4. 

10,509.  L.  Epstein.  Improvements  in  the  manufacture 
of  electrodes  for  voltaic  batteries.     September  4. 

10,582.  F.  N.  Tilton.  Improvements  in  storage  battery 
plate.     September  4. 

10,702.  P.  Vandersmissen.  An  element  for  secondary 
voltaic  batteries.     Complete  Specification.     September  6. 

10.736.  J.  Pfleger.  Improvements  in  or  connected  with 
apparatus  for  extracting  gold  and  silver  from  cyanide  solu- 
tions by  electricity.     September  0. 

10.737.  J.  Pfleger.  Improvements  in  or  connected  with 
electrical  apparatus  for  extracting  gold  and  silver  from 
cyanide  solutions.     September  0. 

10,820.  E.  Andreoli.  Improvements  in  the  electrolysis 
of  saline  solutions.     September  9. 

17,003.  T.  L.  Willsou.  Improvements  in  electric  smelting. 
Fded  September  12.  Date  applied  for  February  20,  1895, 
being  date  of  application  in  United  States. 

Complete  Specifications  Accepted. 
1894. 

12,045.  A.  Schanschieff.  Secondary  batteries.   August  28. 

10,105.  R.  lleathfield  and  W.  S.  Rawson.  Improve- 
ments connected  with  the  electrical  deposition  of  zinc  and 
other  metals.     August  21. 

21,555.  I.  A.  Timmis.  Secondary  batteries.  Septem- 
ber 18. 

21,822.  J.  C.  Mewburn. — From  F.  Hornig  and  W.  Por- 
chers.  A  vessel  for  the  electrolytic  separation  and  alloying 
of  metals  in  the  molten  state.     September  18. 

1895. 

11,804.  P.  Ribbe.  An  improved  plate  for  electric 
accumulators  or  storage  batteries.     September  11. 

13,434.  Siemens  Bros,  and  Co. — From  Siemens  and  Halske. 
Electrolytical  production  of  zinc  from  its  ores  and  appa- 
ratus therefor.     September  4. 

14,801.  C.  Luckow.  Improvements  in  the  electrolytic 
production  of  oxides  and  salts  which  are  insoluble,  or 
practically  insoluble,  in  the  electrolyte.     September  18. 

XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

15.887.  T.  Shepherd.  Improvements  relating  to  soap. 
August  23. 
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16,951.  F.  Davis.  Improvements  in  treating  cod-liver 
and  castor  oils  to  render  the  same  palatable  and  medicinal. 
September  10. 

Complete  Specifications  Accepted. 
1894. 
15,780.  G.  Stecken.     Manufacture  of  soap.     August  28. 
18,207.  A.  J.  Inston.     Improvements  in  recovering  grease 
from  waste  suds  which   have  been  used   in  washing  wool, 
hair,  or  other  fibre.     September  4. 

18,891:  K.  Armstrong.  Improvements  in  detergent 
compounds.     September  18. 

22,205.  J.  Wigglesworth  and  C.  H.  Simpson.  An  im- 
proved soap  tablet.     September  4. 

XILL— PAINTS,  PIGMENTS,   VA  RNISHES. 
RESINS,  INDIA-RUBBER,  Ere. 

APPLICATIONS. 

15,647.  A.  I).  Lord.  Improvements  in  or  relating  to  the 
treatment  of  waste  india-rubber.     August  20. 

15,721.  D.  C.  Davies.  Improvements  in  the  method  of 
and  means  for  compressing  vulcanised  india-rubber. 
August  21. 

15,956.  A.  Kenvon.  Improved  blue  or  colouring  material 
for  laundry  purposes.     August  2  4. 

16,312.  J.  D.  Ross  and  A.  Heiron.  Improvements  in 
paint  and  the  like.     August  30. 

16,398.  K.  Deneys.  Improvements  in  and  connected 
with  pigments  or  lakes  suitable  for  the  manufacture  of 
wall-papers.     Complete  Specification.     September  2. 

16,615.  J.  B.  Torres.  Improvements  in  bleaching  india- 
rubber,  gutta-percha,  rosins,  tobacco,  and  other  organic 
bodies  or  materials.     September  5. 

16,656.  J.  D.  Ross  and  A.  Heiron.  Improvements  in 
paint  and  the  like.     September  5. 

16,778.  T.  A.  de  Wolf  and  W.  A.  Harper.  Improve- 
ments in  the  manufacture  of  zinc  oxides.     September  7. 

16,962.  A.  Patrick.     See  Class  IX. 

17,025.  If.  C.  Longsdon.  Improved  mechanism  for 
pressing  and  rolling  plastic  substances,  the  same  being 
-pecially  applicable  for  use  in  the  treatment  of  crude  india- 
nibber.     September  12. 

17,108.  J.  F.  Cobbledick.  Improvements  in  enamels, 
viz.,  an  elastic  jet  enamel  for  use  on  metal,  wood,  stone,  or 
other  substances.     September  18. 

17,178.  H  8.  Schurr.  Improvements  in  the  preparation 
of  •••■alin^-wax.     September   14. 

Complete  Specifications  Accepted. 

1895. 

,.  G.  J.  Atkins.  Manufacture  of  mineral  and  enamel 
<  olours  for  use  in  the  production  of  ceramic  and  other 
photographs.     August  21. 

i  1,384.  I".  </.  Kleinsteuber.     Process  of  manufacturing 
or  product   as   a  substitute  for   vulcanite    or 
for  other  purposes  to  which  it  may  bs  applicable.    Septem- 
i  I. 

XIV.— TANNING,  LEATHKR,  GLUE,  and  SIZE. 
Appxic  1X10 

16,493.  B.  lla'ldan. — From  J.  ScbolL  Improvements  in 
the  manufacture  of  marbled  leather.  Complete  Specification, 
feptembei  ';. 

16,865.  II    Riches  ami  \V.  Biches.    A  novel  and  quick 
in  preparing  skins  ami  hides  and  making  them  into 

i  oil  leather  in  hs-.  than  24  hom-..     Septemtx  r  10. 

Complete  Specifications  Accepted. 
1895. 
13,698.     S.    Irohwein.       Improve),,  lating     to   the 

uction    of    albumen     and     raw    materials    fot     C(  Main 

,  and  in   apparatus   or  applianct  s   in  connection 
therewith.    August  2 1. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Application. 

15,566.  F.  W.  Saatmann.  Improvements  in  the  manu- 
facture of  manures.     August  19. 

Complete  Specification  Accepted. 
1894. 
24,092.  E.  Meyer.     See  Class  X. 

XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

16,216.  C.  F.  Cross.  Improvement  in  treatment  of 
starch  for  production  of  sulpho-carbonates  and  compounds 
thereof.     August  29. 

16,342.  L.  Fuehs.  Improved  device  for  promoting  the 
crystallisation  of  sugar  out  of  sugar  solutions  or  massc- 
cuite.     Complete  Specification.     August  31. 

16,485.  J.  D.  Scott  and  A.  Smith.  Improvements  in  the 
purification  and  decolorisation  of  sugar  liquids  and  syrups. 
September  3. 

21,344.  S.  Briggs.  —  From  H.  Vuylsteke.  Improved 
means  and  apparatus  for  treating  cereals  and  amylaceous 
substances.     September  11. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

15,531.  R.  D.  Bailey.  The  utilisation  of  brewers'  and 
distillers'  mash  tun  "  draff"  or  spent  grains.     August  19. 

15,660.  A.  R.  Elliott,  J.  Harper,  and  M.  Lumlcy. 
Improvements  in  apparatus  for  pasteurising  or  heating 
liquids,  applicable  to  fruit  juices,  cider,  perry,  beers,  wines, 
decoctions,  and  other  liquids.     August  20. 

Complete  Specifications  Accepted. 

1894. 

14,919.  L.  Prochazka.  An  improved  process  and  appli- 
ances for  mashing  and  brewing  in  breweries.     September  1 1 . 

17,96  1.  A.  Kinder.  Improvements  in  malt  kilns. 
August  28. 

20.087.  F.  N.  Mackay.  Apparatus  for  cooling  wort. 
August  21. 

XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

15,553.  T.  O.  Kent.  An  improved  coffee  extract. 
August  19. 

15,760.  C.  1).  Abel. — From  La  Compagnie  Generate  pour 
la  Production  du  Froid  and  E.  de  Stopanni.  Apparatus 
for  producing  pure  water  free  from  air,  suitable  for  the 
manufacture  of  clear  ice,  by  means  of  exhaust  or  waste 
steam.     August  21. 

15,852.   \V.  C.  Kaufmann.    Carbonated  milk.    August  23. 

!5,kH5.  E.  Kressel.  The  manufacture  of  a  new  alimen- 
tary extract.     August  23. 

16,115.  W.  P.  Thompson.  — From  E.  llilberg.  An 
improved  process  and  apparatus  for  the  treatment  of  milk, 
bouillon,  or  the  like,  to  produce  an  entirely  germ-free  and 
transportable  alimentary  product.  Complete  Specification. 
August  28. 

16,906.  11.  I.,  de  faux.  Improvements  in  preserving 
milk.    September  10. 

17.060.  S.  I).  Rowland.  Improvements  in  preserving 
alimentary  and  pharmaceutical  substances.      September  12. 

17.061.  S.  1).  Rowland.  Improvements  in  concentrating 
alimentary  or  pharmaceutical  liquids  or  other  substances, 
and  in  apparatus  therefor.     September  12. 

B. — Sanitary  Chemistry. 
15,591,    II.    li     Arnold.        Improvements    in    and   relating 

to  a  process  of  disposing  ofcitj  garbage,     August  19, 
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08.  N.  V'.  si.-.-n  and  A.  Scbneller.  [mprovementa 
in  apparatus  for  the  sterilisation  and  purification  of  water. 
August  80. 

[6,401.  J.  J.  Hartnett.  Am  improved  apparatus  for 
disinfecting  and  purifying  air.     September  2. 

[6,504.  S.  de  Petroff.  A  new  or  improved  method  for 
the  treatment  of  town  sewage,  refuse,  and  the  like.  Sep- 
i.  mber  3. 

C. —  Disinfectants. 

16,009.  A.  Lenhardsson.  A  new  or  improved  antiseptic 
and  preservative  preparation.  Complete  Specification. 
August  26. 

17,121.  F.  Inchiostri  and  A.  Inchiostri.  An  improved 
powder  for  destroying  insects,  and  a  method  of  manu- 
jaeturing  same.     September  13. 

Complete  Specifications  Accepted. 
A.— Chemistry  of  Foods. 
1894. 
14,673.  B.  F.  Mclntyre.     Improvements   in   process  of 
and   apparatus  fcr  condensing  and  preserving  milk.     Sep- 
tember 4. 

20,428.  F.  Guilleaume  and  E.  Golstein.  Apparatus  for 
sterilising  milk.     August  28. 

22,018.  J.  II.  Theberath  and  A.  de  Kunwald.  Manufac- 
ture of  margarine  and  apparatus  therefor.     September  11. 

22,437.  J.  H.  Payne.  A  preparation  of  herbal  solutions, 
sauces,  and  similar  dietetic  materials,  in  tablet  or  block 
form.     September  18. 

1895. 
7695.  T.  K.Mason  and  G.  V.  Alsing.     Improvements  in 
and  connected  with  the  sterilisation   and  preservation   of 
milk,  cream,  and  other  fluids.     August  21. 

12,759.  P.  A.  Bacheleric.  An  improved  process  for 
preserving  organic  and  more  particularly  alimentary  sub- 
stances and  apparatus  therefor.     September  11. 

B. — Sanitary  Chemistry. 
1894. 

17,372.  W.  Lawrence.  Improvements  iu  treating,  puri- 
fying, and  sterilising  water  or  contaminated  liquids,  and  in 
apparatus  therefor.     September  18. 

20,790.  C.  D.  Abel. — From  A.  Sehlumberger.  Improved 
compounds  for  filtering  and  purifying  liquids.  Septem- 
ber 4. 

21,635.  W.  E.  Adeny  and  W.  K.  Parry.  Precipitation 
of  sewage  and  waste  liquids,  and  the  utilisation  of  the 
products.     September  11. 

C. — Disinfectants. 
1894. 
16,422.  R.England.     Improvements  in  or  connected  with 
the  manufacture  of  disinfectants.     August  28. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

15,754.  C.  Thiebaut.  An  improved  process  for  the 
production  of  ornamental  and  other  effects  or  designs  upon 
paper  and  other  substances.     August  21. 

15,783.  The  Kellner  Partington  Paper  Pulp  Co.,  Lim. — 
From  N.  Pedersen.  Improvements  in  the  method  of  and 
meaDs  for  separating  knots  and  other  matters  from  wood 
fibre  in  the  manufacture  of  wood  pulp.     August  22. 

16,246.  H.  H.  Leigh.— From  C.  B.  Schneider.  See 
Class  V. 

16,498.  G.  J.  Burns.  Improvements  in  coating  and 
drying  machines  for  use  in  the  manufacture  of  paper. 
Complete  Specification.     September  3. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

15,552.  J.  E.  T.  Woods.  Improvements  in  the  manu- 
facture of  substitutes  for  camphor,  and  the  purification  of 
the  same.     August  19. 

15,553.  T.  O.  Kent.     See  Class  XVIII.,  A. 
15,592.    M.    F.kenberg.       Improvement    in    method   of 
manufacturing  aromatic   fluids   with  relieved  intensity    of 


smell,  simultaneously  rendering  them  more  comfortable  for 
use.  Complete  Specification.  Filed  August  19.  Date 
applied  for  April  1,  1895,  being  date  of  application  in 
France. 

15,762.  C.  D.Abel. — From  The  Fabriques  de  Produits 
(  himiques  de  Thann  et  de  Mulhouse.  Improvements  in  the 
manufacture  of  artificial  musk.     August  21. 

16,286.  J.  B.  Bouyoud  and  A.  Velluet.  Extract  of 
watercress.     August  30. 

17.060.  S.  D.  Rowland.     .See  Class  XVIII.,  A. 

17.061.  S.  D.  Rowland.     See  (lass  XVIII.,  A. 

Complete  Specifications  Accepted. 

1894. 

20,521.  C.  D.  Abel.— From  The  Fabriques  de  Produits 
Chimiques  de  Thann  et  Mulhouse.  Improvements  in  the 
manufacture  of  artificial  musk.     September  4. 

1895. 
11,288.  I.  Roos.     Manufacture  of  citrates,  tartrates,  and 
mandelates  of  para-anisidine  and  para-phenetidine.     Sep- 
tember 11. 

XXL— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

15,935.  A.  Hill  and  A.  A.  Barratt.  Improved  means  of 
obtaining  photographs  in  true  relief,  in  gold,  silver,  and 
other  metals.     August  24. 

16,045.  J.  W.  Collings.  Improvements  in  and  con- 
nected with  photographic  dry  Qor  wet)  plates  and  films. 
August  27. 

16,516.  II.  S.  Fearou.  Improvements  in  the  production 
of  coloured  photographs.     September  3. 

16,548.  F.  W.  Lanchester.  Photography  iu  colours. 
September  4. 

16,810.  C.  P.  Douglas.  Photographic  enamel.  Sep- 
tember 9. 

Complete  Specifications  Accepted. 
1894. 

16,693.  E.  de  Coninck.  Manufacture  of  coloured  dry 
plates  for  photography.     August  28. 

1895. 
13,562.  H.  de  Grousilliers.     A  process  and  apparatus  for 
recovering   volatile    solvents   from    collodion    coatings    of 
paper.     August  2 1 , 

XXIL— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

15,551.  S.  J.  Mackie.  Improvements  in  the  manufacture 
of  gunpowder.     August  19. 

15,574.  P.  Fowler  and  A.  W.  F.  de  Courcy  Bower. 
Improvements  in  lucifer  matches.     August  19. 

16,834.  L.  W.  Buse.  An  improved  manufacture  of 
explosives.     Complete  Specification.     August  22. 

16,311.  H.  Maxim.  Improvements  in  the  manufacture 
of  smokeless  explosives.     August  30. 

16,386.  R.  Wolffenstein.  Process  of  producing  a  new 
explosive  (Cyclo-aceton-superoxyd).     September  2. 

16,629.  A.  Gillingham  and  J.  J.  W.  Rowland.  Smoke- 
less cartridges  or  gunpowder.     September  5. 

16.861.  H.Maxim.  Improvements  in  the  manufacture  of 
explosives.     September  9. 

16.862.  II.  Maxim.  Improvements  in  the  manufacture 
of  explosives  and  in  apparatus  therefor.     September  9. 

17,005.  J.  W.  Swan.  Improvements  in  or  connected 
with  the  manufacture  of  nitro-cellulose  or  gun-cotton. 
September  11. 

Complete  Specifications  Accepted. 
1894. 

23,260.  C.  P.  du  Buit.  Improvements  relating  to  the 
preparation  of  smokeless  powders  for  use  in  firearms  and 
for  other  purposes.     September  18. 

1895. 

14,775.  M.  Wagner.  Manufacture  of  a  safety  explosive. 
September  18. 
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Eustace  Thomas,  B.Sc.    XI. 

Lpl.Dh°™:}  «•'  HI..  XVII. 
H.K.Tompkins,  B.Sc.    X. 

V.H.Veley.M.A.,^^  rham 
F.R.S.. ... ..... j  Gen-  Chem- 

Prof.  Jas.  Walker, ")  n „. 

D.Sc,Ph.D.  ...j  Gen.  Chem. 

C Otto  Weber, Ph.D.  IVMXIII. 

J.G.Wells XVII..  XX. 

A.  Wingham X. 


NOTICES. 

Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Kule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  lH'j.r),  will  be  required  to  pay  an  entrance  fee  of 
one  guinea.  In  accordance  with  the  same  rule  the  Life 
.position  Fee  will  be  20/.,  instead  of  15/.  as  heretofore, 
after  the  1st  January  1895. 


Collective  ban  \. 

A    collective   index,   embracing  the   whole  Journal   from 
the  Proceeding!  of  the  First  Annual  General  Meeting,  ihsi, 

to  the  close  (»('th('   current  year,  is  now  in  preparation,   and 

will  be  ready  in  1896.  it  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  5')')  pages,  uniform  in  size  with  the  Journal. 


THE    JOURNAL  OF  THE  SOCIETY    OF  CHEMICAL  INDUSTRY.         [Oct.  31, 1895. 


Tin  pricei  will  !»■  as  follows: — 

To  Members  (see  Boles  25  and  87)  who  make 
application  with  remittance,  uot  later  than 
Jun.-  80,  1896,  on  a  form  to  be  hereafter 
provided &•■ 

jo  Members  (see  Rules  25  and  27)  who  make 
later  application;  Libraries,  Corporations, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  (see  Kule  30) 105. 

To  Subscribers 12s.  6J. 

To  others 15s. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1896,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  loth,  1896. 


CHANGES  OF  ADDRESS. 

Aldrick,  E.  J.,  l'o  27;  53,  Alpha  Road,  West  Ferry 
Road,  Millwall,  E.  ' 

Andrews,  Clement  W.,  To  Boston  :  c/o  The  John  Crerar 
Library,  Wabash  Avenue  and  Washington  Street,  Chicago, 
111.,  U.'S.A. 

liarrett,  A.  A.,  l^o  Isola  Perroni ;  185,  Corso  Yutorio 
Emanuele,  Messina,  Sicily. 

Breen,  G.  W.  ;  Journals  to  c/o  Irvine  Chemical  Co., 
Limited,  Glasgow. 

Caldecott,  Arthur,  l/o  Lydenburg  ;  Box  574,  Johannes- 
burg, S.A.I!. 

Claus,  C.  F.,  jun.,  l/o  South  Wales  ;  94,  Grove  Park 
Terrace,  Chiswick,  W. 

Colefax,  Dr.  A.;  notices  to  14,  Chester  Terrace,  S.W. ; 
Journals  to  Bradford  as  before. 

Collyns,  C.  S.  A.,  l/o  56  ;  c/o  Mrs.  Goulding,  70,  E'm 
Row,  Edinburgh.- 

Cornish.  V.,  l'o  Winchester ;  102,  Edgware  Road, 
London,  W. 

De  Veiling,  F.  W.,  l/o  Heckmondwike ;  16,  Grosvenor 
Crescent,  Camp  Road,  Leeds. 

Doidge,  H.,  l/o  Nottingham ;  P.O.,  Pietermaritzburg, 
Natal. 

Fairchild,  S.  W.,  l/o  New  York  ;  King's  Bridge,  NA ., 

U.S.A. 

Frew,  Dr.  Wm.,  l/o  Perth  ;  Laboratory,  Well  Park 
Brewery,  Glasgow. 

Gibbs,  W.  P.,  l/o  Clive  Road;  7,  Kingsland  Road, 
Canton,  Cardiff. 

Hart,  Prof.  Edw. ;  Journals  to  Lafayette  College,  Easton, 
Pa.,  U.S.A. 

Jackman,  E.  J.,  l'o  Craven  Street;  86,  Brooke  Road, 
Stoke  Newington,  N.E. 

Joslin,  O.  T.,  lo  Chicago;  215,  East  4th  Street,  Cin- 
cinnati, Ohio,  U.S.A. 

Kay,  Dr.  Percy,  I  0  Keighley  ;  West  London  Polytechnic, 
Manresa  Road,  Chelsea,  S.W. 

Lee,  Theophilus  D.,  l/o  Clevedon ;  c/o  Johnson  and 
Matthey,  78,  Hatton  Garden,  London,  E.G. 

Marshall,  Francis  G.,  1  0  Newcastle;  13,  Noble  Terrace, 
Durham  Road,  Gateshead. 

Peploe,  D.  Henry  T.,  1  0  London  ;  Fairfield,  Biggleswade. 

Pethvbridge,  W.,  l/o  Kennington  ;  3b,  Clarendon  Road, 
Clapham  Rise,  S.W. 

Quinu,  J.  Card  well,  1  o  Manchester;  Manor  Rubber 
Mills,  Aston  Cross,  Birmingham. 


Rawson,  Dr.  8.  G.,  lo  West  Kirby  ;  Technical  Schools,. 
Huddersfield. 

Smith,  Francis  P.,  l/o  N'tw  York;  c/o  Harrison  Bros, 
and  Co.,  B5th  Street  and  Grays  Ferry  Road,  Philadelphia,. 
Pa.,  U.S.A. 

Stewart,  T.  W.,  l/o  Newcastle  ;  7,  Livingston  Drive, 
Sefton  Park,  Liverpool. 

Weston,   R.   Spurr,  l/o  Massachusetts;  Box  614,  Louis- 
ville, Ky.,  U.S.A. 
I    White,  Wm.,  l/o  Burinah  ;  May  Cottage,  Uphall,  N.B. 


CHANGES  OF  ADDRESS  REQUIRED. 
Fallowfield,  T.  ;  l/o  Clayton-le-Moors,  Accrington. 
King,  C.  M. ;  l/o  21,  Godliman  Street,  London,  E.C. 


J9eatf)< 


John   Hayes,    11,    Burlington    Chambers,   New    Street,. 
Birmingham. 


So  neon  J^ertiom 


The  Chemical  Society's  Rooms,  Bcrlln-gton  House,  W. 


Chairman  :  B.  E.  R.  Newlands. 

Vice-Chairman:  R.  MesseL 

Committee : 


W.  G.  Blagden. 

B.  Blount. 

C.  F.  Cross. 
S.  Hall. 

E.  Grant  Hooper. 
T.  A.  Lawson. 
R.  Messel. 
H.  de  Rosenthal. 


E.  O'Xeil. 
S.  Rideal. 

F.  G.  Adair  Roberts. 
A.  Shearer. 

F.  Napier  Sutton. 
Wm.  Thorp.. 
Lewis  T.  Wright. 


Hon.  Local  Secretary  :  John  Heron, 
74,  North  Side,  Clapham  Common,  S.W. 


SESSION  1895-90. 


FiltratioD    of   Sewage 


November   4th.— Mr.   W  J.   Dibdixu 

Effluent.'' 
December  2nd: — 
Mr.  J.  Hargreaves.    "Alkali  Manufacture  by  the  narg  reaves  - 

Bird  System  ill  Electrolysis." 
Dr.  S.  Rideal  and  Mr.    S.    Rosenbaum.      "The  Analysis   cf 
Chrome  I  ron  Ore,  Ferrochrome,  and  Chrome  Steel." 


iiberpool  &tttion> 


University  College,  Beowkiow  Steeet. 


P.  Bateson. 


Chairman :  G.  Schaek-Sommer. 

Vice-Chairman:  Eustace  Carey. 

Committee : 

E.  Scott. 


W.  D.  Herman.  A.  Smetham. 

C.  L.  Higgins.  Frank  Tate. 

F.  Hurter.  H.  Tate,  jun. 

C.  A.  Kohn.  A.  Watt. 

E.  K.  Muspratt. 

Hon.  Treasurer :  W  P.  Thompson. 
Hon.  Local  Secretary  : 
T.  Lewis  Bailey,  University  College,  Liverpool. 

SESSION  1895-96. 

November  6th. — Chairman's  Address.    "  Chemical  Industries  as 
Auxiliaries  for  the  Practical  Fanner." 


Oct.  81, 1395.] 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


849 


iftanrbegter  &ertfou« 


Rooms  op  the  Chemical  Cldb,  Victoria  Hotel. 


Chairman :  G.  B.  Davis. 

Vice-Chairman :  P.  Hart. 

Committee : 


G.  H.  Bailey. 

R.  Forbes  Carpenter. 

B.  S.  Dale. 

C.  Dreyfus. 
H.  Grimshaw. 
J.  M.  Irving. 


M.  J.  Langdon. 
I.  Levinstein. 
W.  H.  Perkin,  Jan. 
Sir  H.  E.  Boscoe. 
E.  Schunck. 
W.  Thomson. 


Eon.  Local  Secretary : 

J.  Carter  Bell, 

Bank  House,  The  Clifl,  Higher  Broughton,  Manchester. 

SESSION  1895-9G. 

November  1st.— •Chairman's  Address,    "A  Quarter  of  a  Century 
in  the  Heavy  Chemicals  Trade." 


^etorasttle  Section* 

Chairman :  G.  T.  France. 
Vice-Chairman :  Alf.  Allhusen. 
Committee  : 


P.  P.  Bedson. 
T.  W.  Hogg. 
T.  W.  Lovibond. 
N.  H.  Martin. 
W.  Martyn. 
John  Morrison. 


John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Rennoldson. 
W.  A.  Rowell. 
T.  W.  Stuart. 
John  Watson. 


Hon.  Local  Secretary  and  Treasurer: 
Saville  Shaw,  Durham  College  of  Science,  Newcastle-on-Tyr>e. 

$,ottmjrt)am  Section* 

University  College,  Nottingham. 


L.  Archbutt. 
F.  Clowes. 
J .  B.  Coleman. 
H.  Forth. 
W.  G.  Johnston 
J.  F.  Kempson. 


Chairman  :  F.  J.  R.  Carulla. 

Vice- Cliair man:  J.  M.  C.  Paton. 

Committee : 

T.  Mason. 


J.  O'Sullivan. 

C.  Taylor. 

G.  J.  Ward. 

H.  Lloyd  Whitelt-y, 


Treasurer :  S.  J.  Pentecost. 

Hon.  Local  Secretary : 
i.  T.Wood,  29, Musters  Boad,  Wist  Bridgeford, Nottingham. 
SESSION  1898  96. 
November  6th.-  Chairman's  Addi 


gorfesfcire  Section* 

Boon  c,  Queen's  Hotel,  Leeds. 


Cliairman  i  0.  P.  Tetley. 
Vice-Chairman :  J.  J.  Homme). 
Committee : 


II.  B.  Aykrord, 
•i   i..  Bedford. 

P.  \v.  i:-. 
.  •  i  ley. 

A.  J  [cm. 


\v.  Leacb. 

W.  Mc*D.  Hacker. 

A.  3.  Perkin. 

•.son. 
1  •  .  Ward. 
'l  horn  WhitaJu  i . 


//'//i.  Lurnl  Xi rri  turn  and  Tri "  wr<  /• 
H.  K.  Procter,  rorkabire  College,  Leeds, 

UOH  1800  M 

nbCT  itfi-  Mr.  \v.  McD    Mad    ,.    "Cm  the  Bponta 
oustion  of  Oila  spread  on  Cotton/'    J';in  ll. 


^cotttsl)  £>ectiom 


Chairman :  John  Clark. 
Vice-Chairman:  J.  B.  Readman. 


G.  Beilby. 

R.  Cox. 

J.  Gray. 

D.  Harris. 

G.  G.  Henderson. 

W.  I.  Macadam. 

J.  S.  Macarthur. 

A.  Macdonald. 


Committee . 


R.  C.  Menzies. 

E.  Ostlere, 

T.  L.  Patterson. 

Sir  R.  I'ullar. 

H.  Rose. 

P.  Rottenburg. 

E.  C.  C.  Stanford. 

D.  R.  Steuart. 


Hon.  Secretary  and  Treasurer : 
J.  Stanley  Muir,  Chemical  Laboratory,  The  University,  Glasgow. 

SESSION  1895-90. 
November  5th.— Chairman's  Address. 


Chairman  :  Alfred  H.  Mason. 

Vice-Chairman:  Arthur  McGeorge. 

Committee : 


T.  Lynton  Briggs. 
G.  T.  Bruckmann. 
V.  Coblentz. 
H.  Comer. 
H.  Endemann. 
S.  W.  Fairchild. 
Jas.  Hartford. 


E.  G.  Love. 
T.  Lungwitz. 

John  McKesson. 
Thos.  J.  Parker. 
J.  H.  Wainwright. 
D.  Wesson. 


Hon.  Treasurer:  R.  C.  Woodcock. 

Hon.  Local  Secretary  : 

Hugo  Schweitzer,  159,  Front  Street,  New  York,  U.S.A. 


Meeting  held  at  the  College  of  Pharmacy, 
Monday,  October  1th,  1895. 


MB.    A.    11.    MASON    IN   THE    CHAIR. 


CHAIRMAN'S  ADDRESS. 

The  Chairman  said  :  We  meet  this  evenrng  to  inaugurate 
the  second  session  of  the  New  York  Section  of  the  Society 
of  Chemical  Industry,  and  we  do  so  under  unusual  circum- 
stances, in  that  we  have  with  us  Mr.  Thos.  Tyrer,  President 
of  our  Society,  as  well  as  Prof.  Austen,  Chairman  of  the 
.New  York  Section  of  the  American  Chemical  Society,  and 
Dr.  Hart,  Chairman  of  its  Lehigh  Valley  Section.  In  your 
name  1  heartily  welcome  these  gentlemen.  Mr.  Tyrer  feels 
it  to  be  the  duty  of  a  president,  when  practicable,  to  visit 
the  various  sections  of  the  Society  during  his  term  of  office, 
and  our  Section  is  privileged  in  being  the  lirst  to  welcome' 
him. 

A  copy  of  our  first  animal  report  lias  been  furnished  to 
the  members  of  the  Section,  together  with  a  directory  of  all 
members  of  the   Society  residing   in   the    1  nited   States 
Four   committee    felt   that   thus   we   should  get   to  know 
each  other   better,  and  the   result    so  far   is    a  considerable 

accession  of  members  to  the  Local  Section. 

The  report  Of  the  council  of  the  parent  Society  for  1  H  0  ."> 
(See  this  Journal,  No.  8,  Vol.  XIV.,  page  715)  contains  the 
following  item  :  — 

"  No  new  section  has  been  formed  during  the  year,  bul 
several  of  those  already  existing,  notably  that  in  New  York 

show  greater  activity." 

As  ire  are  barely  out  of  our  swaddling  clothes,  where 
the    "greater"  activity   come  in?      Gentlemen,  <n 
were  born  full  of   vigour,   and   we  have  kept    it  up,  and 
""""l  '"  continui  o.    The  United  States  furnished 

69  members  loaf   session,  and  ire  have  already  senf   in  8-1 
names  towards  this  year's  record,  so  thai  the  hon.  treasure! 

may  find  that  "  the  Society  has  not  i hed  its  maximum  ol 

members  "  so  far  as  the  i  nited  States  ii  concerned. 
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II,,.   iisi    ,,1    papers    promjaed   is  also    encouraging.     I 
infer  from  the  remarks  of  the  ex-Preaident  that  they  already 
reel  the  press  of  man,  1  for  the  Journal,  and  although  die 
uble  editor  baa  pruned  «ur  oommunicatione  in  some  instances, 
-nil,   it'   we  provide  good   matter,  no  doubt    room  will  be 
found  for  it. 
A  collective  index  from  the  beginning  of  the  Journal  to 
of  the  current  year  is  being  compiled,  and  I  call 
ittention  to  a  notice  appearing  on  the  second  page  of 
the  Journal,  giving  the  terms  on  which   the   index  may   he 
obtained  in  1896. 

In  an  address  which  I  had  the  honour  to  deliver  last 
year,  I  called  the  attention  of  the  readers  of  our  Journal  to 
the  natural  resources  of  this  country  for  the  development  of 
chemical  industries  j  >\hat  had  then  been  accomplished  so 
I  could  gather  the  information  ;  and  finally  where  we 
hoped  to  stand  in  the  future.  I  have  given  some  further 
ittention  to  the  subject  in  the  interval,  but  find  that,  so  far 
as  public  records  go,  there  is  little  to  add  thereto.  From 
general  sources  it  seems  to  be  impossible  to  obtain  more 
complete  statistics  as  to  what  is  being  manufactured  in  this 
country  and  the  location  of  the  various  industries.  Such 
information  would  he  of  great  value  and  importance.  If 
this  Section  could  form  a  bureau  for  receiving  such  infor- 
mation, I  offer  to  do  my  best  to  compile  a  record  of  it,  and 
I  respectfully  invite  the  voluntary  assistance  of  chemical 
manufacturers  and  the  proprietors  of  chemical  industries  by 
sending  in  the  necessary  particulars. 

1  reported  on  the  importations  of  certain  chemicals 
entered  for  consumption  in  the  United  States  up  to  the 
30th  June  1893. 

1  am  able  to  furnish  further  particulars  for  1894-95  to 
the  schedule ;  they  have  not  been  published,  so  may  be 
useful  to  some  of  our  readers. 

The  study  of  the  ultimate  history  of  all  industries  will 
show  that  as  they  grow  they  make  claims  upon  different 
branches  of  education,  and  in  our  case  the  demand  is  ever 
growing  for  the  combination  of  chemical  and  engineering 
knowledge  in  the  same  person;  this  was  patent  to  the 
founders  of  our  Society.  I  understand  that  when  its  forma- 
tion was  first  discussed  it  was  proposed  to  call  it  the  Society 
of  Chemical  Engineers,  the  tendency  of  development  at 
that  time  being  more  in  the  direction  of  the  improvement 
of  plant,  and  success  clearly  more  due  to  the  progress  of 
the  science  of  engineering  than  that  of  chemistry  ;  but  better 
councils  prevailed.  The  progress  of  chemical  manufactures 
must  be  based  on  chemistry,  so  we  have  a  most  comprehen- 
sive society,  embracing  all" chemical  industries.  Neverthe- 
less, were  it  not.  for  the  science  of  engineering,  whereby  the 
great  sources  of  power  in  nature  are  utilised  for  the  use  of 
the  manufacturer,  we  should  to-day  be  in  a  sorry  plight. 

Political  economy  is  the  science  of  wealth,  but  engineer- 
ing is  its  producer  by  utilising  such  forces  as  wind,  runn- 
ine  water,  the  fuel  of  the  forests,  coal,  natural  gas,  and  oil 
wells. 

One  example  of  this  is  the  utilisation  of  the  power  of 
Xiagara  for  the  development  of  certain  chemical  industries. 
From  general  reports,  the  chemical  industries  of  this 
country  continue  to  grow  steadily  in  all  directions  in  im- 
portance, value,  and  extent.  Progress  has  been  made  in 
two  most  important  branches — the  production  of  alkalis  by 
electrolytic  processes  and  the  manufacture  of  sulphuric 
acid. 

With  all  the  favourable  circumstances  of  large  and  grow- 
ing demand,  inexhaustible  supplies  of  raw  material  of 
various  kinds,  and  cheap  power,  there  is  no  doubt  that 
recent  developments  are  bound  to  culminate  rapidly  and 
reach  very  great  proportions,  and  that  we  shall  achieve 
results  of"  most  permanent  and  enduring  quality.  What 
position  are  we  going  to  take  on  this  onward  march  ?  It 
is  possible  for  each  one  of  us  to  do  something  ;  to  put  even 
one  stone  in  the  structure  which  is  being  erected,  unknown 
to  others — may-he  even  to  ourselves ;  but  it  is  the  duty  of 
this  Section,  individually  and  collectively,  to  do  all  we  can 
to  study  and  develop  the  chemical  industries  of  this  country. 
Knowledge  has  no  country — belongs  to  no  class  ;  but  such 
knowledge  as  we  develop  is  mighty,  and  it  is  mightier  for 
what  each  one  of  us  may  do  towards  its  development. 


The  Chaiiiman  then  requested  the  President  to  assume 
the  chair. 

The  Pkksidknt  said:  Your  Chairman  has  alluded  to  me  in 
terms  which  arise  from  his  long  and  intimate  friendship 
with  me,  but  they  are  sufficient  to  afford  me  the  opportunity 
of  making  a  few  remarks  upon  our  Society  and  its  general 
policy.  I  do  think  that  a  President  should,  wherever 
practicable,  see  the  Sections.  It  is  not  always  easy  to 
make  that  intimate  acquaintance  with  the  Officers  of  the 
Society  who  are  er-officio  .Members  of  the  Council,  and 
whom  distance  prevents  from  attending  in  London.  This 
certainly  is  the  case  in  the  Xew  York  Section  of  our 
Society. 

The  first  annual  report  of  the  Section,  to  which   your 
Chairman  refers,  merits  the  favourable  notice  of  the  other 
Sections,  but  its  publication   or  issue  is  a  purely  sectional 
matter.     With   regard  to  the  comparative  activity  of  the 
New  York  Section  referred  to   in  the  Report  of  Council  at 
the  General  Meeting,  it  was  probably  the  great  vigour  and 
usefulness  of  this   Section  that  prompted   the    use    of    the 
comparative  degree  :     for    an    infant,   your    Section    un- 
doubtedly  is   vigorous.      Much  good  will  doubtless  result 
from  the  visit  of  our  ex-President,  Mr.  Ludwig  Mond,  who, 
we    are   told,   will    deliver    his    opinions    of   the  chemical 
industries  of  this    country  at   your   next  meeting.      With 
regard,  however,    to  the  contributions    of  the    New   York 
Section  to  the    Journal  of  the   Society,  I  think  you  need 
have    no   fear    of    rejection    if  the    right   matter    is   sent 
forward.      The    remarks   of   the   ex-President,    Dr.    T.  E. 
Thorpe,  were  intended  to  warn  us  that  the  expenditure  was 
getting  too  near  the   receipts.       We   have  a    considerable 
reserve  fund,  for  which  in  due  time  an  outlet  may  be  found, 
but  it  is  extremely  undesirable  that  the  ordinary  expenses 
of  the   Society  should  be  permitted    to   trench  upon  that  ; 
and  I  hope  the  further  remarks  of  the  ex-President  will   he 
read    in    the    connection    referred    to    by   your   Chairman. 
One    of   the    chief  objects    of   the  very  earnest   and  often 
prolonged  meetings  of  the  Committee  of  Publication  on  the 
23rd  of  each  month  is  to  prune,  condense,  and  even  delete 
matter  which  in  its  opinion  is  not  desirable.     Each  Section 
bar  the  power,  which,  I  believe,  in  England  is  exercised,  of 
appointing  its  own  revision  committee,  to  revise  papers  before 
they  are  read.     I  believe  that  many  papers  are  not  subjected 
to   this   previous  revision,  but   are  revised    in    most  cases 
after  reading.     This  practice  is  one  which  I   commend  to 
your  Committees'  notice.     The  ex-President's  remark  upon 
the  narrow  margin  of  £  s.  d.  was  undoubtedly  prompted  by 
considerations  regarding  the  Collective  Index,  which  is  in  a 
forward  state  of  preparation,  and  w  ill  probably  be  ready  for 
the  Annual  General  Meeting  of  the  Society,  in   London,  in 
July  1896,  which  I  hope  that  as  many   as  possible  of  our 
American    friends   will    make   arrangements  fcr  attending. 
The  London   Section  will,  I  am  sure,  do   its  very  best   to 
reciprocate  the  kindness  which  you  have  shown,  not  only  to 
me,  as  your  President,  but  to  the  other  gentlemen  who  at 
this  time  are  visiting  your  country,  and  who,  as  members  of 
our   great  federation  (a  term   I   delight  to  use  in  this  con- 
nection), attend    this   meeting.     I  venture  to  say  that  the 
Collective  Index  will  prove  worthy  of  your  possession,  and 
believe  that  no  chemist  can  afford  to  be  without  it.     It  will 
rank  high  in  the  list  of  bibliographies. 

There  is  an  observation  in  your  Chairman's  remarks  to 
which  I  may  refer,  viz.,  the  formation  of  a  bureau  for 
collecting  and  receiving  information  as  to  the  chemical 
industries  of  your  great  country.  In  Germany  there  is  at 
least  one  society,  which  has  a  name  only  slightly  different 
from  ours,  viz.,  a  society  for  the  protection  of  chemical 
industries.  Doubtless  general  needs  prompted  its  forma- 
tion, but  I  believe  it  is  a  society  which  collects  statistics 
as  to  capital,  profits,  dividends,  and  other  particulars  from 
the  manufacturing  concerns  represented  upon  it.  It  is  a 
factor  which  the  Government  of  Germany  does  not  ignore, 
but  rather  troubles  to  consult  and  even  conciliate.  A 
reference  to  some  of  the  statistics  published  by  this  German 
society  will  be  found  in  the  trade  report  of  the  February 
number  of  our  Journal,  and  I  refer  your  attention  to  that, 
so  that  inquiry  may  be  made  as  to  the  constitution  of  the 
German  society,  and  so  make  it  one  of  the  features  of 
your  New  York  Section  to  contribute  annually  as  part  of 
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its  quota  to  the  Journal.  I  do  not  think  that  we  can  widen 
the  already  broad  basis  of  our  Society  sufficiently  to  make 
it,  in  the  same  sense  as  the  German  one,  a  "  protective  " 
Society. 

I  notice  in  the  New  York  Herald  of  a  day  or  two  ago  a 
Full  notice  of  the  death  of  Pasteur.  Doubtless  an  obituary 
of  the  great  savant  will  appear  in  due  course.  Science  and 
true  research  have  lost  a  great  example  ;  and  the  younger 
men  whom  I  see  here  in  this  admirably  arranged  School 
of  Pharmacy  cannot  do  better  than  use  fully  the  faculty  of 
observation  which  he  and  every  discoverer  have  found  their 
choicest  instrument. 

Reference  has  been  made  to  the  presence  of  Mr.  Mond 
in  America.  That  is  a  coincidence  which  is  as  grateful  to 
me  as  anything  can  possibly  be,  and  I  am  glad  to  observe 
that  the  fame  of  his  good  services  to  science  in  the  opening 
and  founding  of  the  Schorlemmer  Laboratory  for  the  exclu- 
sive teaching  of  organic  chemical  research  at  the  Owens 
College,  Manchester  (see  this  Journal,  1895,  552),  and  the 
establishment  of  the  Davy-Faraday  Laboratory  for  research 
in  physics  and  chemistry  in  connection  with  the  Royal 
Institution  of  London,  have  preceded  him. 

1  cannot  resume  the  chair  without  heartily  and  sincerely 
thanking  you  for  the  cordial  and  warm  reception  you  have 
accorded  to  me.  I  am  not  a  contributor  worthy  of  the 
name  to  technical  chemistry,  being  but  a  manufacturing 
chemist ;  and  the  honour  done  to  me  is  a  compliment  paid 
to  those  who  have  done  the  drudgery  and  detail  work  of  this 
Society. 


■-^aeoCCCCCc— — 

NOTE  OX  THE  MANUFACTURE  OF  PHENYL- 
AMIDOAZOBENZENE  AND  SOME  DERIVATIVES. 

BY    T.    LYNTON'    BEIGGS. 

In  the  year  1879  Otto  N.  Witt  described  some  of  the 
properties  of  phenylamido-azobenzene  (Ber.12,  259,  et  seij.), 
and  gave  a  method  for  preparing  it,  by  combining  diazo- 
benzene  with  diphenylamine  in  alcoholic  solution — a  method 
which  is  not  suitable  for  vork  on  the  large  scale,  and 
is  somewhat  troublesome  to  carry  out  in  the  manner 
described.  At  that  time,  however,  there  was  no  commer- 
cial use  for  phenylamido-azobenzene  itself,  but  Tropaeoline, 
which  is  the  potassium  salt  of  phenylamido-azobenzene  sul- 
phonie  acid  O  0,  was  introduced  then  as  a  new  dyestuff. 
The  technical  process  devisedby  Witt,  and  used  by  Williams, 
Thomas,  and  Dower,  was  as  follows: — Alcohol  as  solvent 
for  the  diphenylamine  was  obviously  inadmissible,  for  such 
a  process  a  solvent  was  yet  required  which  would  not  enter 
into  combination  with  the  reagents  and  could  be  easily 
removed  by  washing  with  water.  Pure  commercial  carbolic 
acid  was  found  to  fulfil  these  requirements,  for  whilst  it 
it  will  combine  with  diazotised  snlphanOic  acid,  forming 
the  colouring  matter  known  as  Tropaeoline  V,  it  only  i 
in  neutral  or  alkaline  solutions,  and  not  in  the  presence 
-trong  acids.  Into  a  Bteam-jacketed  pan  3  lib.  of  dipheny- 
lamine, and  25  lb.  of  carbolic  crystals,  were  melted  together, 
and  then  cooled  to  .'JO  '  to  40°  C.  A  cold  solution  of  dia- 
zobi    /  odium  <-ulphonate  was    at  the    same  time   pre- 

pared in  a  wooden  vessel  by  combining  1)|    lb.  of  com 
mcrcial  nitrate  ot  soda  with  '■'•'>  lb.  of  sulpbanilic  acid  in 
»be  presence  of  ice  and  sufficient  water  to  measure  at  the 
end   about  i  galls,     into  a  covered   wooden   I 

3  ft.  deep  arid  2  ft.  square,  provided  with  wooden  agitat 
:   mechanism   for  very  powerfully  moving  them  at  any 
d,  was  placed  x~>  lb.  of  hydrochloric  acid  bf 

lW  B.  cooled  v.ith  ice    and    diluted    with    about    one    and    a 

bali  times  il     bulk  of  water.    The  cooled   diphenylamine 
-'J.'  in   into  the    box,    and    mixed    gently 

th  the  acid  and  water,  ol  to  cause  crystallisation 

to  •  •         ipon   the  cold   solution   of    diazo- 

benzene sodium  lulphonate  was  run  into  the  mixture,  the 
till  Kept  in  gentle  motion.    The  addition  of 
turn  was  so  regulated  that  the  oily  mass  was 
not  to    olidify,     Winn  all  the  solution  of  the  diazo 

,,  th«  box  was  covered    tightly,  and  the 


mixture  observed  through  a  suitable  hole  in  the  cover.  A* 
soon  as  the  oily  mass  showed  signs  of  breaking  up  into 
powder  the  hole  was  closed  ;  the  agitators  were  driven  at  high 
speed  so  as  to  finely  divide  the  oily  mass  and  disseminate  it 
throughout  the  solution.  This  churning  was  kept  up  until 
no  oil  was  left.  More  ice  was  then  added  as  required,  and 
the  mixture  was  slowly  stirred  for  about  one  hour,  then  run 
off  into  a  tub,  and  left  there  for  a  few  hours  longer.  The 
supernatant  liquor  was  run  off  for  use  in  other  ways,  and 
the  granular  black  powder  of  phenylamidoazobenzcne 
sulphonic  acid  was  run  on  to  filters,  washed  with  cold 
water,  and  finally  converted  into  the  potassium  salt  by 
boiling  in  a  wooden  tub  with  an  amount  of  carbonate  of 
potash  solution  slightly  in  excess  of  the  theoretical  and 
sufficient  water.  After  cooling  and  crystallising,  the  product 
was  filter-pressed,  dried,  ground,  and  standardised  for  the 
market. 

Some  years  later,  having  need  of  considerable  quantities  of 
the  nonsulphonated  phenylamidoazobenzene,  I  adapted  the 
above  process  to  its  production,  instead  of  using  the  alcohol 
method  advocated  by  Witt,  and  with  very  satisfactory 
results.  I  dissolved  34  parts  of  diphenylamine  in  70  parts 
of  phenol,  and,  after  cooling  as  much  as  possible  without 
causing  the  solution  to  crystallise,  added  the  mixture  to  an 
ice-cold  solution  of  diazobenzene  chloride,  resulting  from 
the  interaction  of  20  parts  of  aniline,  14^  parts  nitrate  of 
soda,  and  44  parts  of  hydrochloric  acid  of  20°  B.  The 
mixture  was  made  in  apparatus  similar  to  that  above  de- 
scribed, and  was  violently  agitated  until  the  finely-divided 
oily  particles  became  solidified,  after  which  stirring  was  kept 
up  slowly  for  a  few  hours,  or  until  no  more  or  very  little 
uncombined  diazobenzene  chloride  could  be  found  on 
testing  with  a  solution  of  phenylenediamine.  The  crude 
granular,  often  shot-like,  phenylamidoazobenzene  thus 
obtained  was  washed  with  water  mixed  with  excess  of  strong 
caustic  soda  solution,  and  fused  by  adding  boiling  water  to 
the  mixture,  and  the  oil  well  stirred  up  with  the  alkaline 
solution.  After  settling  and  cooling  down  the  alkaline 
liquor  was  drawn  off,  and  the  solid  cake  of  phenylamido- 
azobenzene broken  up  and  washed  with  cold  water  to 
remove  the  adherent  alkaline  solution.  The  advantages 
of  using  the  phenol  in  this  case  ai-e  that  it  is  not  only 
a  solvent  for  the  diphenylamine,  but  also  for  diazoben- 
zene hydrochloride,  which  it  extracts  from  the  aqueous 
solution,  and  thus  brings  the  two  substances  into  condition 
most  suitable  for  their  interaction,  whilst  owing  to  the 
acidity  of  the  solution  it  is  not  itself  acted  upon  by  the  diazo- 
benzene hydrochloride.  The  yield  obtained  was  about  50 
to  52  parts  of  crude  phenylamidoazobenzene. 

The  process  as  above  described  can  be  readily  carried 
out  in  the  laboratory  with  ordinary  flasks  and  agitation  by 
band,  and  with  much  greater  ease  and  in  less  time  than 
by  the  method  originally  devised  by  Witt. 

The  phenylamidoazobenzene  produced  by  this  process 
was  quite  pure  enough  for  the  purpose  required,  viz.,  the  pro- 
duction of  a  very  green  shade  of  induline  sold  at  an  earlier 
period  under  the  name  of  Induline  G  O,  and  later  as  "True 
l!li;e."  This  induline  W8S  made  by  heating  50  lb.  of  phenyl- 
amidoazobenzene with  100  lb.  of  aniline  and  00  lb.  of 
aniline  hydrochloride;  the  temperature  was  at  first  raised 
slowly  to  100° — 130°  ('.,  at  which  it  is  kept  for  a  few 
hours,  after  which  it  is  heated  to  160° — 180°  C.  for  15  to 
'1 1  hours  longer.  An  enamelled  cast-iron  was  used,  and 
this  was  heated  in  an  air  or  oil  bath.  The  melt,  while 
hot,  was  run  into  a  quantity  of  water  or  aniline  liquors 
from  the  aniline-  recovery  stills  and  well  stirred  up  to 
remove  aniline  or  Other  'alts,  leaving  the  excess  of  aniline 
and  the  colouring  matters  in  a  fluid  state.  The  mass  was 
drained  on  filters)  and  Subjected  (0  hydraulic  pressure; 
the  aniline  filtrate  containing  a  low  grade  induline  was 
ited   according    to    the    usual    methods   adopted    Tor    the 

recovery  of  aniline,  and  the  colour  separated  and  worked 

ii]).  The  bard  press  cakes  of  the  induline  of  green  shade 
were  boiled  with  hydrochloric  acid  ami  water,  drained  OB 
filters,  Washed,  and    dried.      This   induline    was    very    easily 

sulpb, dialed  by  treatment   with  only   twice  its  weight  of 

99  per  cent,  of  sulphuric  acid  at  80°  to  100°  C  until  it 
was  soluble  ill    dilute    ammonia.      The   sulphonalc  produced 

was  \ii\  soluble  in  water,  and  bo  the   melt  was'thrown  on 
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to  M  small  to  amount  of  ice  us  sufficed  to  cool  and  dilute 
bat  not  dissolve  it  The  acid  magma  was  fill,  red  off,  sul>- 
mitted  to  hydraulic  pressure  or  hydro-extracted,  and 
dissolved  in  water  and  ammonia,  and  the  solution,  after 
(settling,  dried  down  on  steam-jackets  as  usual.  The  product 
was  then  ground  and  adjusted  to  standard  for  market. 

If  instead  of  heating  the  phenylamidoazobenzene  with 
SO  much  aniline  hydrochloride,  a  less  quantity,  say  5  lb., 
be  taken  and  the  heating  kept  at  50°  C.  or  under  for 
2  I  hours,  large  quantities  of  azophenine  are  formed.  Indeed, 
by  using  this  method  phenylamidoazobenzene  .  forms  a 
very  convenient  substance  from  which  to  prepare  azophenine 
in  the  laboratory. 


ADULTERATION  AND  SUBSTITUTION  OF  DRUGS. 

BY    11.    SCHWEITZER. 

When  a  year  ago  it  was  decided  to  protect  the  patent 
rights  for  phenacetiue  against  numerous  infringers,  ilie 
chemical  investigations  involved  were  placed  in  my  charge. 

Besides  searching  in  some  directions  which  are  of  no 
interest  from  a  chemical  point  of  view,  I  ascertained  the 
character  of  the  adulterants,  and  the  extent  to  which 
adulteration  and  substitution  of  phenacetiue  take  place.  It 
is  the  object  of  this  paper  to  show  the  character  of  these 
adulterations  and  substitutions. 

Regarding  the  composition  of  the  sophisticated  powders, 

1  found  that  in  several  cases  acetanilide  was  substituted  for 
phenacetine,  and  21  specimens  contained  sugar  mixed  with 
acetanilide  ;  12  samples  proved  to  be  a  mixture  of  acetanilide 
and  bicarbonate  of  soda,  and  one  powder  contained  acet- 
anilide and  bismuth ;  3.5  specimens  of  phenacetine  were 
adulterated  with  acetanilide,  2  with  sugar,  1  with  borax,  and 

2  with  acetanilide  and  sugar.  One  powder  put  forward  as 
phenacetine  was  sulphate  of  quinine,  and  one  was  antipyrine. 

Everybody  will  admit  that  the  substitution  of  acetanilide 
for  phenacetine  is  reprehensible  in  the  highest  degree. 

My  method  of  examination  was  as  follows  : — It  com- 
menced with  the  determination  of  the  melting  point.  In 
accordance  with  the  results  of  this  test  the  powders  were 
divided  into  two  groups,  the  one  with  the  correct  melting 
point  of  phenacetine,  134-5°  C,  and  the  other  with  a 
different  melting  point. 

The  powders  of  the  first  group  were  then  subjected  to 
tests  for  solubility  in  cold  and  boiling  water,  alcohol,  ether, 
and  chloroform,  and  finallyr  they  were  ignited.  All  the 
powders  melting  at  134-  b°  C.  behaved  in  all  these  determina- 
tions like  pure  phenacetine,  and  were  pronounced  to  be 
unsophisticated. 

Powders  with  a  melting  point  below  or  above  134  •  5°  C. 
were  subdivided  into  three  groups,  namely :  one  with  con- 
stant melting  point  indicating  a  pure  chemical  individual  ; 
the  other  with  unconstant  melting  point,  &c,  mixtures  of 
organic  bodies ;  and  the  third  showing  the  presence  of 
unmelted  substances  at  155°  C 

To  the  first  group  belong  the  powders  consisting  of  pure 
acetanilide,  antipyrine,  and  also  sulphate  of  quinine,  which 
melted  in  its  own  water  of  crystallisation. 

Acetanilide  is  identified  by  its  melting  point  of  113° — ■ 
115°  O,  the  larger  crystals  fusing  at  a  somewhat  lower 
temperature  than  the  finely  powdered  substance.  Again, 
the  powders  were  subjected  to  tests  for  solubility  in  water, 
ether,  alcohol,  chloroform.  They  were  then  ignited  ; 
finally  the  carbylamine  reaction  was  carried  out  by  heat- 
ing O'lO  grm.  of  the  powder  with  1  c.c.  of  NaOH  (15  per 
cent.  NaOH)  and  three  drops  of  chloroform,  whereupon 
the  offensive  smell  of  phenyl-isocyanide  was  given  off. 

All  powders  giving  the  last  reaction,  melting  at  113° — 
115°  C,  and  corresponding  to  the  tests  of  solubility  for 
acetanilide,  were  considered  to  be  pure. 

Another  powder  melting  at  113°  C.  possessed  an  in- 
tensely bitter  taste  and  was  very  easily  soluble  in  water, 
alcohol,  fusel  oil  and  chloroform,  but  insoluble  in  petroleum- 
ether.  The  qualitative  test  for  the  constitutent  elements 
showed  the  presence  of  nitrogen  and  the  absence  of 
sulphur. 


A  solution  of  9-30  grm.  of  the  powder  treated  with 
0-10  grm.  of  nitrite  of  sodium  in  2-5  c.c.  of  water  turned 
greenish-blue  on  the  addition  of  10  drops  of  acetic  acid 
(1  06  sp.  gr.),  and  in  the  course  of  an  hour  green  crystals 
appeared  in  the  fluid.  By  these  tests  the  powder  was 
recognised  as  antipyrine. 

For  the  identification  of  the  powder  consisting  of 
sulphate  of  quinine,  we  tender  the  following  determinations. 
The  powder,  forming  long  silky-white  needles,  melted  in  its 
own  water  of  crystallisation  when  carefully  heated  in  a 
glass  tube  over  the  open  flame.  If  the  warmed  mass  was 
allowed  to  cool  and  was  then  heated  with  alcohol,  it 
became  carmine  red.  The  taste  of  the  crystals  was 
intensely  bitter,  and  they  were  soluble  with  great  difficulty 
in  the  ordinary  solvents,  alcohol,  ether,  chloroform,  cold  and 
boiling  water.  Both  nitrogen  and  sulphur  were  found  to 
be  present. 

The  powders  with  unconstant  melting  points  fused  below 
134  •  5°  C,  and  were  recognised  to  be  mixtures  of  phenacetinc 
and  acetanilide.  We  observed  the  strange  fact  that  all  of 
these  mixtures  began  to  melt  at  92°  C.  and  became  perfectly 
clear  at  temperatures  up  to  132°  C.  Tbe  regularity  of  the 
temperature  at  which  these  mixtures  began  to  melt  was  so 
striking  that  it  was  considered  important  to  inquire  further. 

For  this  purpose  we  compounded  mixtures  of  finely- 
powdered  and  intimately  mixed  acetanilide  and  phenacetine 
in  varying  proportions  and  determined  their  melting  points, 
heating  very  slowly  and  noting  the  beginning  of  the 
melting  point  and  the  temperature  at  which  the  mass 
became  perfectly  clear. 

The  result  is  given  in  the  following  table,  each  test  being 
several  times  repeated  : — 


Mixture  consisting  of 

No. 

Begins  to  Melt 

Completely 

Phenacetine. 

Acetanilide. 

at 

Transparent  at 

Per  Cent. 

Per  Cent. 

°C. 

°C. 

1 

99 

1 

92 

1340 

2 

95 

5 

92 

133-0 

3 

85 

15 

92 

]2S-0 

4 

G6| 

m 

92 

126-0 

5 

60 

40 

92 

125-0 

6 

50 

50 

92 

122-0 

7 

40 

60 

92 

118-0 

8 

831 

66? 

92 

114-0 

9 

15 

85 

'.12 

110-0 

10 

5 

95 

92 

106 -0 

11 

100 

0 

133 

134-5 

12 

0 

100 

112 

114-0 

From  this  table  it  appears  that  all  the  mixtures  begin  to 
fuse  at  92°  C,  whereas  pure  phenacetine  and  acetanilide  do 
not  show  the  least  change  at  this  temperature. 

According  to  our  experience  this  test  is  such  a  positive 
indication  for  a  mixture  of  phenacetine  and  acetanilide  that 
it  is  not  necessary  to  carry  out  any  of  the  more  compli- 
cated reactions  described  for  the  recognition  of  such  a 
mixture.     (This  Journal,  1895,  77.) 

For  the  identification  of  the  mixture  it  is  sufficient  to 
state  that  the  substance  begins  to  melt  at  92°  C.  and 
becomes  completely  transparent  below  134°  C.  It  is 
soluble  in  water,  alcohol,  ether,  and  chloroform.  On 
heating  0-10  grm.  of  powder  with  1  c.c.  of  caustic  soda 
(15  per  cent.  NaOH)  and  three  drops  of  chloroform,  the 
offensive  smell  of  phenyl-isocyanide  is  observed.  The 
qualitative  test  for  the  constituent  elements  establishes  the 
presence  of  nitrogen  and  the  absence  of  sulphur. 

Finally,  the  examination  of  the  last  group  of  powders, 
showing  the  presence  of  a  substance  which  does  not  fuse 
at  155r  O,  will  be  described. 

These  powders  were  first  ignited,  then  classified  into  two 
groups,  the  one  consisting  only  of  organic  substances  and 
the  other  containing  mineral  matter. 

On  ignition  all  the  powders  containing  only  organic 
bodies  gave  off  a  smell  like  carbohydrates,  such  as  starch 
or  sugar,  and  the  powders  themselves  had  a  sweet  taste. 
We  therefore  extracted  the  powder  with  ether  and 
examined  the  portion  soluble  in  ether,  as  above,  establishing 
the  presence  of  acetanilide  and  phenacetine,  or  mixtures  of 
the  same.     The  portion  insoluble  in  ether  was  identified  as 
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cane  sugar  by  the  sweet  taste,  the  smell  on  ignition,  and 
the  reaction  with  Fehling  solution  before  and  after  inversion 
by  means  of  dilute  acid. 

The  powders  containing  an  admixture  of  inorganic  sub- 
stances were  likewise  extracted  with  ether  and  the  residue 
from  the  ether  solution  examined  as  above,  and  only 
acetanilide  or  phenacetine  was  found  to  be  present.  The 
portion  insoluble  in  ether  was  subjected  to  the  ordinary 
methods  of  inorganic  analysis.  In  case  of  the  presence  of 
bicarbonate  of  soda  we  observed  during  the  determination 
of  the  melting  point,  a  liberation  of  gas  at  about  125° — 130° 
C,  and  we  find  that  this  generation  of  gas  is  a  sure 
indication  of  the  presence  of  bicarbonate  of  soda. 

Discussion. 

The  President  said  that  the  author  had  pointed  out  some 
singular  facts  with  regard  to  the  constancy  of  melting 
points  of  mixtures,  which  should  be  the  subject  of  further 
investigation.  The  methods  of  examination  which  he  had 
described  would  doubtless  prove  useful  and  interesting  to  a 
very  considerable  number  of  our  members. 


LOUIS  PASTEUR. 

The  late  Professor  Huxley,  when  defending  the  expendi- 
ture   of   the   London    School    Board,   said    that    it   might 
possibly  cost  a  million  sterling  to  catch   a  genius,  but  that 
the  money  was  well  expended  when  once  the  genius  was 
caught.     The  life  of  Pasteur  furnishes  a   remarkable  verifi- 
cation of  this  statement.     Louis  Pasteur  was  born  at  Dole, 
December  27th,  1822,  and  two  years  later  his  parents  moved 
to  Arbois.     He  was  but  a   peasant  boy  when  his  father,  a 
tanner  by  trade,  entered  him  at  the   Communal  School  of 
Arbois.     Here  he  manifested  a  distinct  taste  for  drawing, 
beyond    which  no  specially  predominant  faculty   had    yet 
appeared.     At  this  time  he  was  about   13  years  of  age. 
Later  on  he  became  more  studious,  and  soon  began  to  evince 
a  strong  predilection  for  chemistry.     In  1843  he  became  a 
pupil  of  the  Kcole  Xormale  in  Paris,  and  here  he  was  fully 
able  to  satisfy  this   predilection.     He  attended  the  lectures 
of  M.  Dumas  and  M.   Balard,  and  became  much  attached 
to  M.  Delafosse,  a  lecturer  of  the    ltcole,  who   had  paid 
much  attention  to  the  science  of  crystallography.     About 
this  time   Mitscherlich  discovered    that    the    double    race- 
mate    of    ammonium   and   sodium   and  the    corresponding 
salt    of    tartaric    acid     have    the    same    composition    and 
molecular   structure,  the   same  crystalline   form,  and  were 
apparently  in   every  other  respect   identical,   but    behaved 
differently  with  regard  to  polarised  light,  the  double  race- 
mate  being  inert  whilst  the  tartrate  rotated  the  ray  to  the 
right.     Pasteur,  however,  was  inclined  to  believe  that  some 
difference  in  crystalline  form   must  exist,   hitherto   over- 
looked, and  as  the  result  of  a  careful  preparation  of  the  two 
salts,    followed  by    a   close   examination,  he   was   able   to 
detect  certain  small  facets  on    the  crystals  of  the-  tartrate 
whieh    rendered    them     un-yinmetrica],  and    a    remarkable 

ea-e  of  physical  isomerism  was  thus  established,  whieh  soon 
led  to  others  even  more  so.     Py  means  of  farther  observa- 
tions,   and    under    the    light    of    a  remarkable    process    of 
Oiling    by    analogy,     these     investigations     ia     physical 

merism  became  connected  with  others  on  the  still  higher 
platform  of  the  science  of  fermentation,  one  in  which 
physical  and  chemical  law^  play  their  part-  and  become 
connected  with  the  mystery  of  life  and  the  functions  <,f 
living  organisms.  A  <•<  rman  manufacturer  of  tartaric  acid 
hail  i  that  when  tartrate  of  lime  containing  organic 

imparities  was  allowed  to  remain  underwater  in  hot  weather 
late  of  1. 1  mentation.    Pa    •  m  investigated 
this  pheoom  non.     One  of  tic.   remits  wai  the  discovery 
that   this  peculiar  fermentation    was   caused   by  a   Living 
uism.     He  now  cultivated  this  organism  in  a  solution 

off  of  ammonium    and   found   that  only  one-half  of 

the    "alt    fermented    away,   and,    what     w»t    more-    surpris- 
ing,   that    the   solution   containing  the   unfermented    portion 

ngly    rotated    the    polarised    ray    to   the    left.      The 
ible   to  attack   and   ferment    the  righl 


hand  acid,  but  could  not  cope  with  the  left-hand  one.  This 
was  the  first  known  instance  of  what  is  now  called  selective 
fermentation,  which  has  since  been  found  to  bo  a  phenome- 
non of  general  occurrence.  Fischer  has  since  formed  the 
opinion,  based  upon  much  research,  that  the  enzymes,  like 
the  sugars,  possess  asymmetric  carbon  atoms,  and  that 
there  must  be  some  relation  between  the  configuration  of 
the  particular  enzyme  and  that  of  the  sugar  which  it  is 
able  to  act  upon  ;  "_to  use  a  rough  analogy,  the  enzyme  and 
the  sugar  should,  as  it  were,  fit  one  another  as  a  key 
does  a  lock,"  to  quote  Dr.  W.  J.  Sykes.  The  next 
important  question  with  regard  to  ferments  was  that  con- 
nected with  the  fact  that  all  ferments,  hitherto  considered 
by  the  majority  of  observers  to  be  composed  of  dead 
organised  matter,  are  living  organisms.  It  had  been 
surmised  by  many  previous  observers  that  yeast  was  a 
living  organism,  and  not  a  purely  chemical  substance,  the 
great  Liebig  heading  the  opposition  against  the  physiologi- 
cal view.  The  discovery  of  the  fact  that  the  fermentation 
of  calcium  tartrate  was  caused  by  a  living  organism  led 
Pasteur  next  to  the  belief  that  this  could  not  be  an  isolated 
phenomenon — that  there  must  be  some  general  law,  and  he 
subsequently  commenced  a  series  of  observations  on  lactic 
fermentation,  with  results  no  less  surprising  or  useful  than 
those  already  referred  to.  Thus,  the  organism  now  known 
as  bacterium  aceti  was  discovered,  which  is  that  concerned 
in  acetous  fermentation,  and  can  only  perform  its  functions 
when  freely  supplied  with  oxygen. 

Pasteur's  great  statement,  at  the  Sorbonne,  based  upon  quiet 
but  strenuous  research,  and  which  laid  to  rest  the  chimera 
of  spontaneous  generation,  may  next  be  quoted.  "  There  is 
not  one  circumstance  known  at  the  present  day  which 
justifies  the  assertion  that  microscopic  organisms  come  into 
the  world  without  germs  or  without  parents  like  themselves. 
Those  who  maintain  the  contrary  have  been  the  dupes  of 
illusions  and  of  ill-conducted  experiments,  tainted  with 
errors  which  they  did  not  either  know  how  to  perceive  or  to 
avoid.     Spontaneous  generation  is  a  chimera." 

Later  on,  with  the  growth  of  experience  and  knowledge, 
Pasteur  was  able  to  associate  in  the  case  of  beer,  as  in  that 
of  wine,  each  special  form  of  deterioration  with  a  particular 
organism,  a  number  of  which  he  described  and  pictured. 
Wines,  especially  those  of  low  alcoholic  strength,  are  apt  io 
undergo  very  objectionable  changes  on  keeping  :  to  turn 
sour,  to  become  turbid,  or  become  bitter.  Pasteur  found 
that  all  such  changes  or  diseases  were  due  to  special 
organisms,  and  to  render  wine  stable  the  process  now  known 
as  "  Pasteurisation  "  was  proposed;  this  consists  in  heating 
the  wine  slowly,  when  bottled  off,  to  a  temperature  of  140'  F., 
and  then  allowing  it  to  cool. 

The  investigation  of  the  much  more  complex  question  of 
rabies  was  commenced  by  Pasteur  in  1880  in  collaboration 
with  M.  Roux.  It  resulted  in  the  establishment  of  a  system 
of  inoculation  which  has  certainly  achieved  some  marked 
successes,  and  so  indicates  that  even  if  some  results  have  not 
been  good,  a  right  way  must  nevertheless  exist,  which  has 
occasionally  been  missed  in  the  cases  of  non-success. 

Pasteur'-  method  of  combating  the  disease  of  silk-worms 
is  still  rigorously  followed  wherever  the  silk-worm  is 
cultivated.  Perhaps  his  greatest  discovery,  if  measured  by 
tin-  alleviation  of  suffering  and  distress,  and  by  the  winding 
off  the  encroachments  of  terrible  disease,  was  that  of  the 
organism  of  anthrax.  Pasteur  established  the  fact  that  the 
small  filiform  corpuscles  found  in  the  blood  of  animals 
killed  by  anthrax:  consisted  of  a  terrible  parasite  cafiablc  of 

killing  sheep,  cattle,  or  men.      He  f id  that  this  organism 

buried  with  the  carcases  of  its  victims,  might  attack  the  very 

earth-worms,  these  forming  vehicles  of  the  disease,  which 

might  thus  perform  a  kind  of  evil  resurrection  in  the  bodies 

the  earth-worms,  the    germs  becoming    then     scattered 

over  the  fieldl   and  forming  a  constant    source  of   contagion 

hi  i  p  and  cattle. 

Such    were  some  of  the   principal    labours  of  the  great 

■it,  who  passed  away  on  the  28th  September  at  5.80  p.m 

His  lib:  was  a  quiet  one  "in  the  serene  peace  of  labora- 

s  and  libraries."  lie  was  successively  assistant  in 
physical  science  and  demonstrator  in  chemistry  at  the 
Ecole    Normale,   ami    was    eventually   created   a    Doctor   of 

Science.      A    few    years   later    he   became    Professor    in 
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iburg  and   Him    Dean   of  the  Scientific  Faculty   of 
ii.-  mu  recalled  from  this  city  in  1857  to  Paris  to 

1, Directoi  of  Scientific  Studies  at  the  Ecole  Norma). -, 

then  Profeuor  of  Geology,  Physics,  and  Chemistry  at  the 
Beaux  \it-;  finally,  to  be  Professor  of  Chemistry  a<  the 
Sorbonne.  in  187  1  he  was  poted  a  life  annuity  of  12,000  f'r., 
which  the  following  year  was  increased  by  6,000  fr.,  and  lie 
1878  made  a  Grand  Oflicer  of  tho  Legion  of  Honour, 
( in  the  87th  December  1892,  on  the  motion  of  the  Academy 
of  Sciences,  the  70th  anniversary  of  Pasteur's  birth  was 
celebrated  in  the  old  Sorbonne,  when  the  President  of  the  Re- 
public, the  Ministers,  the  Members  of  Parliament, the  Corps 
Diplomatique,  the  Scientific  Societies  of  France,  and  delegates 
from  all  the  I  niversities  and  Colleges  in  the  world,  came  to 
present  to  Pasteur  the  tribute  of  their  admiration  and 
gratitude. —  W.  S. 
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I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Apparatus  for  Heating  and  Cooling 
Liquids.  A.  Lawrence,  Brentford,  Middlesex,  and 
Bennett,  Sons,  and  Shears,  Limited,  London.  Fug.  Pat. 
14,554,  July  28,  1894. 

Tins  invention  relates  to  "  horizontal  refrigerators  or  heat- 
ing apparatus  constructed  of  or  with  corrugated  metal 
surfaces  or  of  tubes,  which  may  be  rocked  vertically,  hori- 
zontally, or  at  any  convenient  angle."  The  refrigerator  (or 
heater)  is  supported  at  the  ends  by  means  of  hollow  trunnions, 
which  enables  a  rocking  motion  to  be  given  to  the  vessel  for 
the  purpose  of  more  evenly  distributing  the  liquor  to  be 
cooled  (or  heated)  ;  the  hollow  trunnions  also  acting  as  inlet 
and  outlet  tubes  for  the  liquor.  The  refrigerator  is  also  sup- 
ported at  its  centre  on  a  ball-and-socket  joint,  by  means  of 
which,  when  the  trunnions  are  disconnected,  the  vessel  can 

*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
Bd. — the  price  now  fixed  for  all  specifications,  postage  included — to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
umpton  Buildings,  Chancery  Lane,  London,  W.(  . 


be  moved  in  any  direction  to  facilitate  cleaning.  There  are 
also  a  number  of  minor  improvements  claimed  in  the  form 
of  the  refrigerator,  &c. — L.  T.  T. 

An  Improved  Method  for  Hermetically  Closing  Preserve 
Jars  and  the  like.  W.  P.  Thompson,  Liverpool.  From 
The  Conserven-Fabrik,  Moinhacli-.Maiii/.,  Germany. 
Eng.  Pat.  21,050,  November  2.  1894. 

Instead  of  employing  ordinary  india-rubber  washers  which 
may  not  fit  evenly,  and  require  pressure,  the  inventors  use  a 
variety  of  india-rubber  which  becomes  adhesive  when  warm, 
and  paint  over  tho  surfaces  of  the  receptacle  and  its  lid 
with  a  solution  of  rosin  in  spirit ;  an  air-tight  cover  is  thus 
obtained.— F.  II.  L. 

Improvements  in  Filter-Presses.  A.  L.  G.  Dehne,  Halle- 
on-the-Saale,  Germany.     Fng.  Pat.  18,160,  July  6,  1895. 

In  filter-presses  provided  with  means  for  washing  the  cake-- 
formed  in  the  filter-press,  the  inlet  and  outlet  passages  for 
the  washing-out  water  are  provided  with  cocks  for  the 
purpose  of  cutting  out  any  particular  chamber,  either  whilst 
filtering  or  washing  out. — E.  G.  C. 

Improvements  relating  to  Safety  Devices  for  the  Openings 
of  Receptacles  for  containing  Explosive  Fluids.  A.  J. 
A.  Elvers,  Wendorf,  Prussia.  Eng.  Pat.  13,386,  July  11, 
1895. 

This  invention  has  special  reference  to  liquids  such  as 
petroleum  spirit,  benzoline,  &c,  and  consists  in  "  a  safety 
device  for  the  openings  of  reservoirs,  receptacles,  or  holders 
for  explosive  fluids,  characterised  by  the  arrangement  of 
fine  metal  wire  gauze  in  all  the  openings  leading  to  the 
interior  of  the  receptacle  so  that  the  fluids,  as  well  as  any 
gases  generated  therefrom,  can  only  pass  in  or  out  of  the 
said  receptacle  through  the  wire  gauze,  in  order  to  render 
impossible  explosions  of  the  contents  of  the  said  receptacle 
by  adjacent  flames,"  &c. — W.  M. 


II -FUEL.  GAS.  AND  LIGHT. 

Calcium  Carbide.     "VV.  Borchers.     Zeits.  f.  Elektrotechnik. 
u.  Elektrochem.  1895,  2,  163—167. 

At  the  annual  meeting  of  the  German  Electro-Chemical 
Society,  Dr.  Borchers  exhibited  an  apparatus  by  which  he 
not  only  succeeded,  nearly  10  years  ago,  in  preparing 
calcium  carbide,  but  also  showed  that  all  the  oxides  which 
were  regarded  as  irreducible  could  easily  be  reduced  by  the 
action  of  carbon.  It  consists  of  a  small  chamber  or  furnace 
of  fire-brick,  through  the  walls  of  which  pass  thick  carbor. 
rods  40  mm.  in  diameter.  Inside  the  chamber  these  fcie 
connected  by  a  thinner  carbon  rod,  4  mm.  in  diameter  and 
40  mm.  long.  The  furnace  is  fed  with  a  mixture  of  lime 
and  carbon.  The  action  is  not  electrolytic  :  the  effect  of  the 
current  being  simply  to  heat  the  lime  to  a  temperature  at 
which  it  is  reduced  by  the  carbon.  An  E.M.F.  of  12  volts 
and  a  current  of  90  amperes  is  used.  The  current  may  be 
either  direct  or  alternating  ;  and  by  diminishing  the  length 
of  the  thinner  rod  calcium  carbide  can  be  produced  with 
an  E.M.F.  of  only  1  volt,  so  that  electrolysis  is  out  of  the 
question.  The  reactions  which  take  place  are: — (1)  CaO 
+  C  =  Ca  +  CO  ;  (2)  Ca  +  C2  =  CaC2. 

The  above  reactions  are  supposed  to  have  been  discovered 
by  Moissan  and  Wilson,  but  the  author  refers  to  publica- 
tions by  Wohler  (1862)  and  himself  (1891). 

It  was  at  first  thought  that  alcohol  and  potassium  cyanide 
might  be  manufactured  cheaply  from  calcium  carbide,  but 
at  present  there  seems  little  likelihood  of  these  expectations 
being  realised. — D.  E.  J. 

Physical  Properties  of  Acetylene  and  of  Acetylene 
Hydrate.  P.  Villa rd.  Comptes  rend.  1895,  120,  1262— 
1265. 


calcium   carbide,  and 

was  uuioiucu  m  a  eiuic  yi    ^ic«*l    puiity.       UGli 

vapour  tension  gave  the  following  results  : — 


The    acetylene  was    prepared   from    ..... 

was  obtained  in  a  state  of  great  purity.     Determinations  of 

vatmiir  tension  ffftVft  th°  following  resu 
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Temperature. 

Pressure  in 
Atmospheres. 

Temperature. 

Pressure  in 
Atmospheres. 

°C. 

»c. 

-90  (solid) 

0T,<> 

-23-S  (liquid) 

13-2 

-85 

POO 

<ro 

28*0 

-81    (m.p.) 

125 

+   5-8 

80*8 

-70  (liquid) 

•>■■>■> 

+  11-5 

34-8 

-60 

8*65 

+  15-0 

."57  •  *.) 

-60 

6*8 

+  20-2 

42-8 

-40 

77 

These  are  rather  higher  than  those  obtained  by  Ansdell 
(Proc.  Roy.  Soc.  29,  209),  who  probably-  worked  with  a 
less  pure  material.  As  the  boiling  point  at  atmospheric 
pressure  is  below  the  melting  point,  acetylene  resembles 
carbonic  anhydride  in  solidifying  during  the  spontaneous 
evaporation  of  the  liquid  at  atmospheric  pressure.  The 
crystals  of  solid  acetylene  are  without  action  on  polarised 
light.  The  coefficient  of  solubility  of  gaseous  acetylene 
at  0    and  under  a  pressure  of  4  •  65  atms.  is  1  ■  6. 

T'nder  pressure  liquid  acetylene  combines  with  water 
to  form  a  crystalline  hydrate,  CoH;,  GILO.  These  crystals 
are  denser  than  water,  do  not  affect  polarised  light,  and  do 
not  sensibly  decompose  below  —  0'5°  C.  At  1°  C.  the 
tension  of  decomposition  is  5  atms.  Determinations  of  the 
heat  of  combination  showed  that  1  grm.  of  water  in  forming 
the  hydrates  evolved  0  143  cal.,  which  is  equivalent  to 
15  cals.  for  a  gramme-molecule  of  the  hydrate.  This  is 
almost  identically  the  same  as  the  heat  of  combination  of 
the  hydrate  of  nitrous  oxide. — L.  T.  T. 

G(is-  and  Petroleum-Engines  at  the  Antwerp  Exhibition 
of  1894.  G.  Lambotte,  Revue  Universelle  des  Mines, 
30  May  1895,  128;  Proc.  Inst.  Civil  Eng.  1895,  122, 
59—60. 

Based  on  conditions  prevailing  in  Brussels,  and  taking 
into  account  interest  on  first  cost,  maintenance  and  working 
expenses,  the  results  given  in  the  following  table  are 
arrived  at,  showing  that  up  to  10  h.p.  the  petroleum-motor 
is- the  most  economical ;  that  at  that  power  the  cost  of  gas, 
oil,  and  steam  is  about  the  same ;  and  that  above  it  steam 
is  the  cheapest  for  continuous  work  of  any  duration  : — 


Power. 

Cost  in  Pence  per  T.IT.P.  per  Hour. 

G:is. 

Petroleum. 

Steam. 

2  I. H.P 

10             

8-93 
1-06 

o-  V.,' 

1-74 
0*97 

Z'91 
1'08 

u  10 

*  Generator  pas. 

For  50  h.p.  the  daily  cost  is  the  same  for  coke,  gas,  and 
steam,  but  in  the  neighbourhood  of  anthracite  mine-;  the 
advantage  lies  with  the  gas-engine,  which  would  only 
require  1  •33  lb.  of  anthracite  per  h.p.  per  hour,  whilst  the 
steam-engine  would  consume  3 •33  lb.  of  coal. 

The  remark  is  made  that  when  the  gas-engine  shall  have 

ii  perfected  by  imptorements  in  the  cycle  and  generator, 

the  solution  of  the  problem  of  large  power  gas-motors  may 

be  expected;  reference  being  then  made  to  the  320  h.p. 

engine  at  Pantin,  which  consumes  50  pei   cent,  less  coal 

i  good  iteam  engine  of  the  same  power. 

PATENTS. 

Improvementi  in  tin  Manufacture  of  Oa  .     T.  <i.  McEwen, 
Leytosstoae,  ICssex.    Eng.  Pat.  B974,  May  :,,  1894. 

'I  in  retort,  shaped  like  an  ordinary   gai  retort,  hat  a  door 

which    i-    in.el.     hollow,    and,     when   hot,     is    Supplied     with 
water  and  oil  from    r<  team    and    oil    vapour 

aerated,    [/ass    into  die    retort  through  a   sig-zag, 

perioral,  d  pipe,  running   the   whole  length  of  the  retort 

i  fittmr.'  into  a  conical  seat  m  the  npp<  i  part  of  the  door. 

The    permanent  from     the     reloit     through     an 

ordinary  ascension  pipe. — A.  ',.  B. 


Improvements  in  the  Manufacture  of  Heating  and 
Illuminating  (ins.  E.  Daus,  Schoneberg,  Berlin, 
Germany.     Eng.  Pat.  18,114,  July  6,  1894. 

Is  order  to  produces  hot  flame,  either  for  heating  or  for 

lighting  iii  connection  with  a  "  glow  "  attachment,  the  gas 
to  be  burned  is  mixed  with  a  definite  quantity  of  air. 
This  is  effected  by  a  rotating  suction  apparatus,  driven  by 
a  gas-motor,  which  draws  in  the  proper  quantity  of  air 
and  mixes  it  with  the  gas  after  the  latter  has  passed 
through  the  meter. — R.  B.  P. 

Improvements  in  or  connected  with  Apparatus  for  making 
Gas  from  Coal.  J.  II.  R.  Dinsmore,  Liverpool.  Eng. 
Pat.  17,555,  September  15,  189  1. 
In  order  to  obtain  a  large  quantity  of  gas  of  high 
illuminating  power  by  means  of  a  relatively  small  plant,  an 
automatic  feeding  mechanism  is  used.  By  this,  coal  is 
fed  into  the  retorts,  either  continuously  or  intermittently, 
without  the  necessity  of  opening  them,  and  with  the 
advantage  that  air  is  excluded.  The  mechanism  comprises 
a  plunger  with  reciprocating  motion  working  in  connection 
with  a  hopper  containing  the  material.  As  the  plunger 
rises,  the  coal  sinks  in  the  hopper  towards  a  chamber 
below,  and  as  it  descends,  it  forces  the  coal  downwards,  so 
that  it  falls  into  the  chamber,  and  so  passes  into  the  retort. 
A  valve  is  placed  on  the  lower  part  of  the  hopper,  which  at 
once  closes  so  soon  as  the  charge  of  coal  is  forced  through. 

— R.  B.  P. 

Improvements  in  or  appertaining  to  Hydrocarbon  or 
Vapour  Burners  for  Lighting  or  Heating  Purposes. 
J.  Watts,  Warrington,  Lancaster.  Eng.  Pat.  17,587, 
September  15,  1894. 

I  x  hydrocarbon  burners  for  producing  light  and  heat,  the 
tubes  or  generators  in  which  the  oil  is  vaporised  are  made  to 
surround  the  flame  in  such  a  manner  that  they  are  exposed 
to  its  full  heat,  whereby  the  tubes  will  be  heated  and  the 
oil  supplied  thereto  converted  into  gas  or  vapour  to  feed 
the  flame— A.  G.  B. 

Improvements  in  or  connected  icith  Furnaces.  J.  J. 
Meldrum,  T.  F.  Meldrum,  and  J.  W.  Meldrum, 
Manchester.  Eng.  Pat.  17,869,  September  20,  1894. 
The  furnaces  referred  to  may  be  destructor  furnaces, 
furnaces  for  certain  metallurgical  operations,  or  for  certain 
kinds  of  steam  generators.  Separate  fire-places  are  so 
arranged  that  the  gases  from  one  or  more  of  them  pass  over 
another  or  others  and  mix  together.  In  the  illustrated 
example  given,  there  are  four  fire-places  arranged  in  a  line, 
with  a  dead  plate  between  each  pair,  and  between  the  fire 
bars  and  walls.  Each  fire-place  has  a  firing  door,  an  ash- 
pit with  door,  and  a  steam  jet-blower  beneath  the  bars.  The 
gases  pass  from  the  first,  over  the  second,  third,  and  fourth  ; 
from  the  second,  over  the  third  and  fourth  ;  and  from  the 
third,  over  the  fourth.  The  gases  from  all  the  fire-places, 
already  partly  mixed,  next  pass  together  into  a  chamber 
having  vertical  brickwork  pillars  arrauged  so  that  each 
transverse  row  breaks  line  with  its  neighbours,  where  they 
are  thoroughly  mixed  together,  and  thence  to  a  Hue,  a  steam 
generator,  and  a  chimney  ;  or  directly  from  the  flue  to  the 
chimney.  Internally  projecting  walls  or  partitions  may  be 
arranged  between  the  doors  within  the  fire-places  to  protect 
the  firemen  when  cleaning  out;  and  a  Hue  common  to  all 
the  fire  places  may  be  arranged  to  run  at  the  back  of  them. 
The  fire  places  should  be  worked  in  rotation  and  at  regulai 
intervals. —  R  8. 

Improvements  in  Apparatus  for    Washing  or  Scrubbing 

das.  S.  Mersey  and  Kirkham,  llulett,  and  Chandler, 
Ltd.,  all  of  Westminster.  Eng.  Pat.  18,440,  Septembel 
28,  1894. 

Tin:  object  of  this  invention  is  to  obtain  a  large  amount  ot 
wetted  surface  for  scrubbing  gas,  and  to  attain  it,  the 
inventors    construct    discs    of    segmental    bundles   of   laths, 

which   are   placed    one    above    the  other  edge-wise,   and 

become   gradually  shorter    in   length    as   they  approach    the 

centre  of  the  disc. 

The  laths,  with  distaUl  between    them,  are    si 

on  holts  in  row-,  and  the  several  rows  making  up  a  segment 
are  connected  by  end  plates  and  a  bolt.— K.  15.  P. 
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/,„.„,  i„  Apparatus  for  Conden  ing  and  11  ashing 

,,„,  Hulott,and  Chandler,  Ltd., Westminster. 

t,  18,441,  September  28,  1894. 
■I,,,  invention  relates  to  on  improved  construction  of  battery 
iondensew.      The    apparatus    consists    of    a   rectangular 

Losing  a  number  o£  parallel  Btraight  cooling  pipes. 

fitted  into  sockets  cast  in  the  end  walls,  in  which 
SO  cast  passages  for  the  water  as  it  circulates  through 
©ling  pipes.  The  water  enters  by  one  of  the  lowest 
pipes  and  leaves  by  one  of  the  top  one-.  The  gas  enters 
the  casing  al  the  top,  and,  after  passing  round  the  outside 
of  t!i"  cooling  pipes,  leaves  through  a  hooded  exit  at  the 
bottom.  Over  the  top  set  of  cooling  pipes  are  situated 
troughs  with  notched  edges,  which  deliver  a  number  of  fine 
streams  of  water  on  to  the  outside  of  the  cooling  pipes  ;  this 
washes  off  all  tar  or  other  impurities  deposited  on  the  pipes 
from  the  gas. — B.  1!.  P. 

Improvements   in  Gas  generating  Plant.     B.   H.  Thwaite, 
London.     Eng.  Pat.  18,445,  September  29,  1894. 

WATEE-gas  is  produced  in  a  vertical  gas  generator,  at  the 
base  of  which  an  inverted  conical  casting  supports  a  series 
of  bars,  which  dip  into  the  water  of  the  hydraulic  seal  and 
support  the  fuel  in  a  nearly  vertical  position.  The  heated 
air  is  forced  beneath  the  water  in  the  seal,  and  rises  up 
through  the  fuel  in  the  generator.  The  latter  is  lined  with 
fireclay  pipes  and  the  space  between  these  and  the  casing  is 
filled  with  fireclay  grouting,  which  becomes  baked  during 
use,  whilst  special  curved  tiles  or  fireclay  blocks  are  placed 
on  the  top  of  the  lining.  A  portion  of  the  generator  may 
have  a  jacket,  through  which  the  air  is  passed  before  it 
enters  the  base  of  the  vessel.  A  second  similar  vessel  is 
connected  to  the  generator  near  the  top  by  a  lined  conduit, 
and  serves  as  a  scrubber,  as  well  as  to  arrest  tar,  dust,  and 
dirt.  It  is  filled  with  coal  or  coke,  and  the  inclined  bars  dip 
into  water  through  which  the  purified  gas  has  to  pass  before 
it  leaves  the  apparatus.  The  air  employed  is  heated  by 
means  of  the  exhaust  gases  of  the  gas  engine  used,  by 
passing  the  air  and  exhaust  gases  through  a  vertical 
column  containing  a  nest  of  copper  or  other  metallic  tubes, 
the  air  passing  through,  and  the  gases  around  the  tubes,  or 
vice  versa. — R.  S. 

Improvements  in  and  connected  with  Incandescence  Gas 
Burners.  G.  F.  Redfern,  London.  From  La  Compagnie 
Parisienne  dn  Bee  Deselle-Gillet,  Faris,  France.  Eng. 
Pat.  20,093,  October  20,  1894. 
The  mantle  is  carried  on  a  separate  cap  which  can  be 
placed  on  the  burner  without  removing  the  latter.  From 
the  centre  of  the  cap  rises  a  metal  rod,  preferably  protected 
by  asbestos,  on  to  the  top  of  which  the  nickel  stirrup 
carrying  the  mantle  is  fastened  by  means  of  a  set  screw. 
The  use  of  two  concentric  mantles  is  claimed  ;  in  this  way 
more  light  can  be  obtained,  or  the  light  can  be  modified  in 
colour  by  making  one  of  the  mantles  from  oxides  which  in- 
candesce with  the  preferred  tint.  The  specification  also 
includes  novel  arrangements  of  the  pilot  jet  and  bye-pass, 
and  a  claim  is  made  for  the  application  of  platinum-black 
or  palladium-black  for  rendering  the  burner  capable  of 
automatic  ignition. — A.  G.  B. 

Improvements  in  or  relating  to  Oil-fired  Furnaces  and 
the  Feed-Apparatus  thereof.  C.  H.  Bachy,  Sirault, 
Belgium.     Eng.  Pat.  6154,  March  25,  1895. 

These  oil-fired  furnaces,  suitable  for  glass-making,  stationary 
boilers,  marine  boilers,  locomotives,  metallurgical  industries, 
&c.  ;  each  consists  essentially  of  a  horizontal  quadrangular 
basin,  having  a  channel  all  round,  into  which  the  oil  is 
delivered,  and  a  number  of  parallel  longitudinal  grooves 
connecting  the  two  end  channels.  Above  the  basin  is 
placed  a  sheet  of  felt  or  flexible  asbestos  ("  amianth "), 
through  and  up  which  the  oil  passes  by  capillary  attraction, 
and  above  which  it  is  lighted.  The  amount  of  flame  is 
regulated  by  a  cover  or  air-slide,  having  at  its  forward  end 
a  roller  or  cylinder  of  uninflammable  and  refractory  material, 
covering  the  entire  width,  limiting  the  area  of  the  flame  as 
desired,  and  providing  a  means  for  extinguishing  it.  The 
cover   may  be  hollow,  the  space  being  divided  by  parallel 


partitions  into  a  number  of  air  tubes  or  tuyeres,  all  con- 
nected to  one  transverse  channel,  to  which  a  flexible  tube 
from  an  air  compressor,  &c.,  is  attached,  whereby  a  current 
of  hot  air  may  be  forced  above  the  flames  to  increase  the 
heating  effect.  The  oil  may  be  delivered  to  the  furnace 
from  a  safety-feed  apparatus. —  H.  8. 

Improvements  in  (Continuous-working  Recuperative  Gas- 
Furnaces.  A.  Dauber,  Westphalia,  Germany.  Eng.  Pat. 
11,015,  June  4,  1895. 

An  arrangement  of  flues  whereby  the  air  alone,  or  both 
the  air  and  the  gas,  may  be  heated  by  the  products  of  com- 
bustion, the  latter  flowing  in  a  direction  either  with  or 
against  that  of  the  air  or  air  and  gas.  The  flues  may  be 
arranged  at  the  side  of  or  above  the  furnace,  but  are  shown 
in  the  drawings  below  the  furnace,  where  a  vertically 
arranged  zigzag  flue  is  formed,  through  which  the  products 
of  combustion  pass  on  their  way  from  the  furnace  to  the 
stack,  and  in  this  are  placed  parallel  ranges  of  fireclay 
pipes,  through  which  the  gas  or  gas  and  air  separately  p a 
to  the  furnace.  Where  arrangements  are  made  for  heating 
the  air,  valves  are  employed  so  that  the  air  may,  when  desired, 
be  sent  direct  to  the  furnace  without  pre-heating.  The  air 
and  gas  in  all  cases  mix  in  a  tuyere  just  before  entering 
the  furnace,  into  which  they  pass  through  baffle  plates. 
The  outlet  for  the  products  of  combustion  from  the  furnace 
is  smaller  than  the  flue  into  which  it  leads,  so  that  the 
pressure  in  the  furnace  is  raised  somewhat,  and  the  gases 
are  retained  longer  in  the  furnace.  When  the  flow  of  the 
products  of  combustion  and  of  the  air  or  air  and  gas  are 
in  the  same  direction,  the  former  pass  directly  to  the  flue, 
but  where  the  directions  are  opposite,  the  products  of 
combustion  pass  first  through  an  intermediate  chamber  and 
through  tubes  so  that  they  enter  the  flue  at  a  point  near  the 
place  where  the  air  and  gas  mix. — R.  S. 

Improvements  in  Apparatus  for  the  Manufacture  of  Oil- 
Gas.  F.  Mayer,  Baltimore,  U.S.A.  Eng.  Pat.  13,230, 
July  9,  1895. 

In  apparatus  for  carburetting  water-gas,  the  patentee  sets 
the  retorts  vertically  in  a  chamber  situated  above  a  furnace 
and  separated  therefrom  by  a  perforated  arch.  The  retorts 
are  entirely  enveloped  by  the  hot  products  of  combustion 
from  the  furnace,  which  are  caused  to  ascend  the  centre  of 
the  chamber  and  to  descend  at  the  sides.  In  the  rear  of  the 
furnace  is  a  system  of  circuitous  flues  which  serve  for  the 
regenerative  heating  of  the  primary  and  secondary  air 
(supplied  to  the  furnace  and  retort  chamber)  by  means  of 
the  products  of  combustion  ;  the  products  subsequently 
pass  up  a  vaporising  chamber  situated  above  these  flues. 
In  this  chamber  is  set  a  series  of  vaporising  pipes  which 
traverse  the  chamber  from  side  to  side  in  zigzag  fashion. 
The  oil  is  fed  into  the  upper  ends  of  these  pipes,  and 
during  its  passage  down  them  is  vaporised  by  the  heat  of  the 
products  of  combustion.  The  lower  ends  of  the  pipes  open 
into  a  main  pipe,  up  which  the  vapour  passes  into  the  upper 
ends  of  the  retorts ;  here  the  vapour  is  fixed,  and  the 
permanent  gas  produced  passes  through  ascension  pipes 
from  the  lower  ends  of  the  retorts  into  an  hydraulic  main, 
where  it  is  mixed  with  the  water-gas.  The  claims  comprise 
various  combinations  of  the  portions  of  the  above  system  of 
apparatus. — A.  G.  B. 

Improvements  in  Furnaces  and  in  Steam  Boilers  formed  in 
combination  therewith.  G.  Hesse,  London.  Eng.  Pat. 
13,391,  July  11,  1895. 
The  improvements  are  in  Cornish  boilers  with  one  fire  or 
fine  tube,  ami  consist  of  arrangements  to  obtain  perfect 
combustion  with  small  fuel  and  dust  or  a  mixture  of  both. 
The  fuel  is  charged  through  a  tapered  feeding  hopper 
provided  with  a  sliding  plate  or  damper  and  built  in  the 
upper  part  of  the  boiler,  immediately  beneath  the  hopper 
is  arranged  a  grate  upon  which  the  coarser  or  coked  part 
of  the  fuel  which  is  not  carried  away  into  the  fire-place 
arranged  for  the  dust,  is  fully  consumed  as  on  an  ordinary 
fire-grate. — R.  S. 

Improved    Incandescent     Petroleum    Burner.       H.    Rint, 

Vienna,  Austria.     Eng.  Pat.  13,935,  July  22,  1895. 
The   construction  of   the  burner  is  such  that  only  a  small 
flame  from  the  inner  edge  of  the  protruding  end  of  the  wick 
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is  maintained,  that  from  the  remaining  part  of  the  wick 
being  extinguished  by  the  current  of  air  drawn  into  the 
burner  ;  consequently  the  vapour  from  this  part  of  the  wick 
escapes  combustion  until  after  it  has  mixed  with  the  air, 
•which  is  supplied  in  two  currents,  one  through  the  centre 
of  the  tubular  wick  and  the  other  around  the  outside  of  the 
wick.  This  mixture  of  vapour  and  air  burns  with  a  blue 
flame  and  heats  the  mantle. — A.  G.  B. 

Improvements  in  Boiler  and  like  Furnaees,  and  in  Self- 
actituj  Stokers  therefor.  G.  Unger,  Magdeburg.  Eng. 
Pat.  14,132,  July  24,  1895. 

Thk  improvements  are  for  furnaces  burning  coal-dust  or  dis- 
integrated fuel.  A  Lancashire  boiler  is  here  shown,  having  a 
furnace  tube  b  and  a  fire  chamber  a  of  fire-proof  material. 
An  ordinary  grate  c  is  employed  for  burning  ordinary  fuel 
for  starting  the  fire.  The  disintegrated  fuel  is  fed,  in  the 
example  shown,  from  a  feed  channel  q  to  a  pivoted 
receptacle  r,  which  is  caused  to  rock  by  projections  zona 
rotating  feed  roller  iu,  so  that  the  contents  are  uniformly 


IiOILEK    FURBACZ    WITH    SELF-ACTING    StOKEK. 

delivered  on  to  the  grooved  or  roughened  surface  of  the 
feed  roller,  and  then  delivered  down  the  feed  channel  k. 
To  regulate  the  admission  of  air,  slides  or  dampers  //  i  are 
provided,  whilst  the  rate  of  feeil  of  the  dust,  &c.  is  regulated 
by  a  slide  v.  The  dost,  &e.  is  directed  by  an  adjustable 
flap  I.  By  these  arrangements  the  fuel  is  delivi  red  as 
a  thin  veil  or  cloud,  all  risk  of  explosion  is  avoided,  and 
perfect  combustion  tikes  place.-  -U.  S. 


ILL-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Coal-Tar  Bate:    F.  1!.  Ahrens,     Ber.  28,  795—798. 

Thi  ■  '1  forming  the  subject  of  the  present  investiga- 

tion was  obtained  by  subjecting  the  light  oil  distilled  from 
lo.ooo  kilos,  of  coal-tar  to  the  action  of  dilute  sulphuric 

I.     fn  thii-  manner  ■"<  kilos,  of  bases  were  obtained,    'i  he 
lower    fractions   Lolling  below    161  ted    of  pyrid 

picoline,  and  lutidine  ;  the  next  fraction,  400  c.e.  in  quantity, 
boiling  at  14  and  baring  of  0*990  a1 

This  latl  aniline  by  oxidation  with  potasshim 

bichromate,  the  aniline  being  converted  into  aniline  bis 
ThUws  ted  by  filtration  and  the  filtrate  rendered 

aline  and  distilled  irith  steam.    The  bases  thus  obtained 
(100  c.'-. ,    v/<re    fractionated   inl  a    distillates,    that 

boiling  below  li  -,f  picoline  and  Intidine.     or 

■r     fractions     the      following     wcp 
nined  — 
I    I    u  tion  boiling  at  i<;:,  —  I  70  nly  of 

tlimetbylpyridine,    togethei    with   a    small   amount   of 


symmetrical  trimethylpyridine  and  an  unknown  collidine. 
They  were  separated  by  fractional  crystallisation  of  the 
mercuric  chloride  double  salt  from  acid,  neutral,  aqueous, 
and  alcoholic  solutions.  From  the  latter  solvents  (water 
and  alcohol)  colourless  crystals  were  obtained,  which 
yielded,  on  treatment  with  potash  and  distillation  with 
steam,  an  oil  possessing  an  agreeable  odour.  It  forms  a 
non-deliquescent  hydrochloride  crystallising  in  needles. 

II.  Fraction  boiling  at  170° — 180"  is  mainly  composed  of 
symmetrical  trimethylpyridine,  identified  by  analysis  and 
a  comparison  of  the  properties  of  the  auro-  and  platino- 
chlorides. 

III.  Fraction  boiling  at  220° — 230°  gave  when  re- 
distilled a  fraction  boiling  at  227°—  230°.  This  consisted 
of  parvoline  and  appears  to  be  identical  with  the  base 
obtained  by  Williams  in  1854,  by  the  destructive  distillation 
of  the  oil  from  Dorsetshire  bituminous  shale,  and  that 
isolated  by  Thenius  in  1861  from  coal-tar  oil.  The  author's 
substance  consisted  of  a  colourless  liquid,  slightly  soluble  in 
water,  boiling  at  232°— 234'. 

The  base  is  shown  to  be  tetramethylpyridine,  its  con- 
stitution being  represented  by  the  formula — 

C5HN(CH3)4(X  1,  2,  3,  4,  5). 

It  was  recognised  by  its  convertibility  into  the  tetra- 
carboxylic  acid  when  oxidised  with  potassium  permanganate. 
From  this  the  author  infers  that  the  base  obtained  by  the 
action  of  propaldehyde-ammonia  on  propaldehyde  (this 
Journal,  1890,  820)  must  have  another  constitution. — D.  B. 

Occurrence  of   He.ranaphth.ene    in    Caucasian    Naphtha. 
W.  Markownikoff.     Ber.  1895,  28,  577—578. 

It  is  shown  that  the  substance  boiling  at  69° — 71°,  prepared 
by  the  author  in  conjunction  with  Spadi  and  Kijner  a  few 
years  ago,  is  not  pure  hexanaphthene.  Baeyer  having 
found  that  synthetical  hexamethylene  boils  at  79°,  the 
author  has  now  succeeded  in  isolating  hexanaphthene  from 
Caucasian  naphtha.  A  fraction  boiling  at  78° — 80°  was 
obtained   free  from  aromatic   hydrocarbons,  and  having  a 


sp.  gr.  of  0-75G  at 


15° 


This  was  subjected  to  nitration 


according  to  the  method  described  by  Konowaloff,  and  the 
portion  soluble  in  potash  reduced,  an  amido-compound 
being  obtained  which  is  identical  with  the  substance  pre- 
pared by  Baeyer.     It  boils  at  132°— 134°. 

The  hydrochloride  melts  at  204°,  and  is  readily  soluble  in 
water  and  alcohol. — D.  B. 


Estimation  of  Thiophen  in  Benzene.      G.  Dcniges. 
Soc.  Chim.  1895,  13,  537. 

See  under  XXIII.,  page  893. 


Bull. 


PATENT. 

A  Process  fir  the  Extraction  of  Distillation  Products  from 
Sawdust,  Wood-Waste,  and  the  like.  F.  J.  Bergmann, 
Neheim,  Germany.     Fug.  Pat.  12,527,  June  28,  1895. 

In  order  to  obtain  the  products  of  distillation  of  wood,  par- 
ticularly acetic  acid,  in  a  more  concentrated  form  from 
wood-waste  and  sawdust,  these  materials  are  made  into 
briquettes,  bj  subjecting  them  to  a  pressure,  such  as  300 
atmospheres,  sufficient  to  impart  to  them  a  specific  gravity 
double  that  i » T  natural  wood.  Much  heat  is  developed 
luring  the  compression,  ami    water  is    expelled    as    steam. 

The  briquettes  are  distilled  as  usual. — A.  <;.  B. 


IY.-COLOURING  MATTERS  AND  DYES. 

Fluorindines.     I!.  Nietzki.     Ber.  28,  1357 — 13G0. 

Hki-i.vim;  to  certain  criticisms  oft  ).  I'ischcr  and  Ilcpp  (  Ber. 

28,  293 j  this  .Journal,  L895,  ."it;;.)  as  to  the  author's  views 
on  the  nuorindine  formulae,  the  author  points  out  thai,  he  had 

already    obtained   condensation  products  IV tetramido- 

benzene  (Ber.  22,  44*  j  this  Journal,  1889,  385),  and  that 
this  substance  roadilj  condenses  with  2  molecules  of  an 
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o  diketone  to   form   di-o-diazines.    Thus,  from  tetraraido- 
benzone  and  benzil  there  results  the  compound — 


<  .  II    <  :  X-   /\ 

c,,ir,.C:N.  'N/ 


..\;('.('„ll 
I 

.NrC.CH. 


When  reduced  in  hot  acetic  acid  solution  with  stannous 
chloride  or  zinc  dust,  the  yellow  colour  changes  to  a  greenish- 
blue,  and  the  hydrochloride  of  the  colouring  matter  so 
obtained  can  he  isolated  in  a  crystalline  form.  As  it 
doc-  not  fluoresce,  the  substance  is  not  a  Huorindine,  but 
the  first  hydro-product  of  the  diazine,  for  on  oxidation  it 
i<  reconverted  into  the  original  azine,  and  must  have  the 
constitution  which  Fischer  and  Hepp  give  to  the  corre- 
sponding nuorindine,  and  the  fluorindines  must  have  a 
different  constitution  from  that  assigned  to  them  (I.e.), 
since  these  compounds,  on  oxidation,  do  not  yield  azines. 
In  the  latter  part  of  the  paper  the  author  replies  to  several 
critical  remarks  of  Fischer  and  Eepp  with  regard  to  the 
properties  and  constitution  of  the  fluorindines,  and  also 
criticises  the  nomenclature  employed  for  the  lowest  homo- 
logue  of  the  fluoriudine  group. — T.  A.  L. 

Relations  of  the  Indulines  to  the  Safranines.     F.  Kehr- 
mann.     Bcr.  28,  1709— 1717. 

O.Fischer  and  Hepp  (Anualen,  286,  187;  this  Journal, 
1895,  797),  as  a  result  of  their  work,  conclude  that  the 
indulines  and  safranines  are  representatives  of  two  different 
series,  which,  by  the  action  of  certain  reagents,  can  be 
transformed  into  one  another.  On  the  other  hand,  the 
author  is  of  opinion  that  the  non-oxygenated  induline  bases 
and  the  indones  are  p-quinonoid  anhydrides  of  amido-  or 
hydroxy-azonium  bases,  whilst  their  salts  and  hydrates  are 
o-quinonoid  derivatives.  The  safranines  being  amido- 
azonium  bases,  the  induline  bases  appear  as  p-quinonoid 
anhydrides  of  those  safranines  which  contain  at  least  one 
amido  group  para  to  the  non-alkylatcd  nitrogen,  and  these 
safranines  only  form  one  series  of  salts,  which  have  the 
o-quinonoid  azonium  formula.  The  author,  in  repeating 
some  of  Fischer  and  Hepp's  work,  describes  first,  the 
action  of  aniline  on  aposafranine  chloride.  This  produces 
anilido  safranine,  which,  on  heating  with  acetic  and  hydro- 
chloric acids  to  160° — 170"  C,  gives  off  aniline  and  yields 
hydro xybenzene  iudone  identical  with  the  product  obtained 
by  condensing  dihydroxyquinone  with  o-phenylene  diamine, 
from  which  it  must  have  the  constitution — 


HO. 


/\ 


N. 


/\ 


O:   V.N 
Cf,Hs 


\y 


The  substance  has  the  same  properties  as  already  described 
by  Fischer  and  Hepp  for  their  benzene  indone  hydrate.  By 
heating  auilido-aposafranine  with  alcoholic  baryta  to  140° — 
145°  C.,  or  by  boiling  aposafranine  with  very  dilute  caustic 
soda,  benzene  indone  is  produced,  from  which  it  follows 
that  aposafranine  stands  to  benzene  indone  in  the  same 
relation  that  rosinduline  does  to  rosindone.  Anilido-apo- 
safranine  is  isomeric,  and  not  identical  with  the  oxidation 
product  of  o-amidodiphenylamine.  This  latter  substance, 
on  heating  with  acetic  and  hydrochloric  acids,  gives  the 
same  hydroxy -benzene  indone  as  that  obtained  from  anilido- 
aposafranine,  and  must  therefore  have  the  following 
constitution  : — 


H2N. 

Cr,H,N: 


/\ 
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/\ 
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The  corresponding  p-tolyl  derivative  to  anilido -aposafranine, 
can  be  produced  by  heating  aposafranine  chloride  with 
p-toluidine,  and  the  compound  obtained  yields  p-toluidine, 
hydro xy-benzene  indone,  and  ammonia  on  heating  with 
hydrochloric  acid. — T.  A.  L. 


Relations  <f  he  Safranines  to  the  Mauvetnes  and 
Indulines.  ('•.  F.  Jaubert.  Her.  28,  1578 — 1585. 
In  reply  to  Nietzki  (Her.  28,  1854,  see  following  abstract) 
the  author  admits  that  the  synthesis  of  safranine)  from  ineta 
substituted  diphenylamines  (this  Journal,  1895,  564)  is  no 
proof  of  their  symmetrical  constitution,  although  he  considers 
that  Nietzki's  explanation  as  to  the  formation  of  an  unsym- 
metrical  safranine  is  not  very  probable.  If  N'iet/.ki's  view 
of  the  mechanism  of  the  reaction  were  correct,  no  safranine 
could  be  obtained  from  methyl-m-tolylene  diamine  and 
7>-phenylene  diamine,  but  the  author  shows  that  a  safranine 
is  formed  under  these  conditions.  He  therefore  still  con- 
siders that  the  symmetrical  formula  for  the  safranines — 

HNiCsHj^     Sc,Hg.NHj 

R 

is  correct.  Hitherto  in  the  safranine  molecule  it  has  becii 
assumed  that  the  presence  of  a  pheuylehlorammonium 
group  suffices  to  account  for  the  strong  basic  nature  of  the 
colouring  matter  and  for  the  presence  of  water  in  the 
base.  The  latter  appears  to  be  an  error,  pure  safranine 
base  being  anhydrous.  It  is  said  to  be  a  powerful  base, 
since  it  is  not  precipitated  from  aqueous  solutions  by  alkalis, 
and,  moreover,  di-acetylsafranine  and  di-acetylsafranol 
are  stated  to  be  soluble  in  mineral  acids.  The  non- 
precipitation  of  the  safranine  salts  by  alkalis  is  due  to  the 
solubility  of  the  base  both  in  water  aud  alkalis,  whilst 
several  cases  are  known  of  compounds  which  possess  no 
basic  properties  aud  yet  give  compounds  with  acids.  Such, 
for  example,  are  the  quinonoid  fluorescein  derivatives,  and 
substances  such  as  aurin,  lucmateiu,  and  brazilein.  Experi- 
ments on  the  electrical  conductivity  of  phenosafranine 
hydrochloride  also  point  to  its  being  a  strong  base,  which  i- 
dissociated  in  an  aqueous  solution  in  a  normal  manner. 
The  formula  for  safranine  readily  admits  of  a  diacetyl 
derivative,  but,  in  the  case  of  safranol,  only  a  monacetyl 
compound  can  be  formed,  which  is  in  fact  the  case,  the 
substance  being  insoluble  in  alkalis.  The  amido  group  in 
safranine  can  be  readily  titrated  with  sodium  nitrite.  In 
conclusion,  the  author  points  out  that  the  safranines  and 
mauveines,  being  obtained  in  a  similar  manner  aud  having 
similar  properties,  belong  to  the  same  class  of  colouring 
matters.  As  regards  the  indulines,  for  instance,  Fischer 
and  Hepp's  so-called  simplest  induline,  C1SH13X3,  ought  to 
be  identical  with  safranide,  but  this  is  not  the  case  ;  in  fact, 
rosinduline  and  induline  scarlet  stand  in  a  much  closer 
relationship  to  safranide  than  safranide  does  to  induline. 
Since  safranide  has  undoubtedly  the  formula  C18H13N3,  this 
so-called  simplest  induline  must  have  a  different  one,  possibly- 
doubled,  but  even  Fischer  and  Hepp  have  not  been  able  to 
determine  its  molecular  weight.  It  is  probable  that  the 
simplest  induline  and  safranine  are  tautomeric  forms  of 
the  simplest  eurhodiue  and  phenylene  red — 


H2N.X/:N. 

Eurhodine. 


HN: 


N. 


H 

Induline. 

/\     N.  /\ 


H2N.  k     J   :  N.   v     )  .NH,       HN:  'x     ,   :  N.   „    y  NIL. 


Phenylene  Red. 


H 
Safranine  (Mauveine). 


although  it  will  probably-  not  be  possible  to  obtain  these 
derivatives,  since  when  the  H  attached  to  the  azine  nitrogen 
is  unreplaced,  the  compound  will  always  tend  to  revert  from 
the  p-quinone  form  (induline  or  safranine)  to  that  of  the 
o-quinone  (eurhodine  or  phenylene  red). — T.  A.  L. 


Constitution   of  the    Safranines.      K. 
1354—1357. 


Nietzki.      Ber.    28, 


According  to  Jaubert  (Ber.  28,  270  and  508  ;  t'jis  Journal, 
1895,  564)  the  safranines  have  a  symmetrical  constitution, 
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since  the  m-amido-  and  hydroxy]  derivatives  of  diphenyl- 
amine  yield  safranines  when  oxidised  with  p-diamines. 
The  author,  however,  points  out  that  these  Buhstances  will 
also  condense  to  a  body  having  an  onsymmetrica]  consti- 
tution, and  in  order  to  decide  the  question,  an  attempt  was 
made  to  prepare  a  safranine  <>f  which  the  constitution  was 
undoubtedly  asymmetrical.  For  this  purpose  a  p-diamine 
is  required  in  which  all  the  hydrogens  are  replaced.  These 
conditions  are  satisfied  in  diamido-durene,  which  the  author 
has  oxidised,  together  with  m-amidoditolylamine  obtained 
from  m-tolylene-diamine  and  p-toluidine  (ling.  Pat.  9GH)  of 
I894j  this"  Journal,  1895,  178).  The  colouring  matter 
obtained  is,  however,  not  a  true  safranine,  but  a  safraninone 
which  can  only  have  an  un symmetrical  constitution.  The 
nitrate  C  "_>  '  >HX< ).  !ILO  is  sparingly  soluble  in  water. 
It  would  appear  probable  from  the  existence  of  this  coin- 
pound,  closely  allied  to  the  safranines,  that  these  latter  also 
have  an  unsymmetrical  constitution,  but  further  experi- 
ments are  being  made  on  the  subject.  If  the  safranines 
have  a  sj-mmetrical  constitution  the  same  compound  should 
be  obtained  from  diniethyl-'M-amido-diphenylamine  and  p- 
phenylene  diamine  as  from  m-amido-diphenylamine  and 
dimethyl-p-phenylene  diamine,  whilst  different  substances 
should  result  if  their  constitution  is  unsymmetrical.  The 
compound  prepared  from  dimethyl-p-phenylene  diamine 
and  aniline  is  different  from  that  obtained  from  p-phenylene- 
diamine  and  dimethylaniline,  analyses  of  the  latter  product 
agreeing  better  with  a  monomethylsafranine,  although  di- 
methylaniline free  from  the  mono-derivative,  was  employed. 
Experiments  have  been  made  with  a  view  of  obtaining  di- 
methyl-/re-amido-dipheny!amine  and  m-amidodiphenylamine 
itself,  since  the  formation  of  safranine  from  these  compounds 
throws  some  light  on  the  constitution  of  the  mauve'ines  and 
indazine.  The  simplest  mauveine  is  obtained  by  the  action 
of  nitroso-aniline  on  diphenyl-m-phenylene  diamine,  whilst 
indazine  is  produced  by  the  action  of  nitroso-dimethylaniline 
on  the  same  compound,  and  according  to  their  formation 
both  these  substances  ought  to  be  true  safranines.  Fischer 
and  Hepp  at  present  consider  them  to  be  indulines,  and  it  is 
possible  that  ultimately  these  two  groups  may  prove  to  be 
identical. — T.  A.  L. 

Constitution  of  the  Fluor iodines.     F.  Kehrmann.     Ber.  28, 
1543— 1546. 

In  reply  to  Nietzki's  criticism  (Her.  28,  1359  ;  v.  supra')  of 
the  formula  for  the  fitiorindines  (Her.  23,  2789),  the  author 
gives  details  of  two  compounds  of  this  ell  ss  which  he  pre- 
pared. Chlorophenylfluori inline  is  obtained  by  heating 
?her  the  condensation  product  from  phenyl-o-phenylene 
diamine  and  chlorodihydroxyquinone  with  o-phenyleue  dia- 
mine hydrochloride  in  presence  of  an  excess  of  benzoic 
acid.  The  melt  is  extracted  with  alcohol  and  a  trace  of 
hydrochloric  acid,  the  hydrochloride  obtained  being  subse- 
quently basified  in  alcoholic  solution  by  ammonia.  The 
base  forms  a  bronzy  crystalline  powder  having  the  formula 
r  ,|[  .XjCl  and  the  constitution — 
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An    ansiogotu    compound,    metkylphenylfluorindine,    is 

obtained    by    substituting    dibydroxytoluquinone   for    the 

eblofodtbydroxyqainone   in   the   above  example,   and    the 

e  formula  will  r*-[  ■  ition,  chlorine  being 

replaced  by  the  methyl  group.      The  author  considers  that 

confirm    Fischer  and    Hepp's   fluorind 

inula,  and   is  of  opinion   that    Nietzki's  blue  colouring 

inn'  incd   by   reducing    the  azlne   from  benzil  and 

ot    a  fluorindine,  but  has   another  con- 

i       •  mologue  of  the  series,  which 

ned     by   oxi  pbenylenediamine,   the    name 

nofluorindini  I  — T.  A.  f.. 

''on.  oj  the  Fuchiinei,     M.  Tortelli.     U  r. 
1702—1707. 

jvfi   (Ber.    26,    ithh-,   this   Journal,    1894,   148),  fan 
trolystng  p-fuchsine  In  aqueous  solution,  has  found  that 


28, 


it  decomposes  normally  like  a  salt,  whilst  Fischer  and 
Jennings  (Her.  26,  2221;  this  Journal,  1894,  142)  have 
pointed  out  the  complete  difference  between  p-fachsine  and 
bydrocyan-p-rosaniline,  which,  according  to  Bosenstiehl, 
have  an  analogous  constitution — 

ci.e  :  (<„n ..xn,).,  nc.c  :  cc„h4.nh 

p-Fuchsin  Hyd 

In  order  to  obtain  further  evidence  that  the  fuchsines 
arc  true  salts  from  a  purely  chemical  standpoint,  the-  author 
has  treated  several  salts  of  the  various  triphenylmet ham- 
derivatives  with  silver  nitrate  and  barium  chloride  under 
different  conditions,  and  in  all  cases  has  obtained  the 
theoretical  amount  of  silver  haloid  and  barium  sulphate. 
By  the  action  of  potassium  cyanide  on  p-rosaniline  salts, 
II.  Midler  obtained  hydrocyan-p-rosaniliue,  which  differs 
considerably  from  other  fuchsines,  since  it  is  colourless  ami 
insoluble.  Attempts  to  isolate  a  p-rosaniline  hydrocyanate, 
which  had  similar  properties  to  the  ordinary  p-rosaniliae 
salts,  were  unsuccessful,  although  the  author  found  that  a 
complete  series  of  double  salts  of  the  compound  could  be 
obtained.  Thus  if  It  represent  the  p-rosaniline  radicle,  then, 
starting  from  the  mercuric  chloride  double  salt,  each  atom 
of  chlorine  can  be  successively  replaced  by  cyanogen — 

[HgOIJR,  [HgCLCXJK,  [HgCl(CN)2]B,  Hg(CN)3B. 

The  properties  of  all  these  salts,  both  when  solid  and  in 
solution,  are  similar  to  those  of  the  simple  p-rosaniline 
salts,  and  the  author  concludes  that  the  ether  formula  for 
the  rosaniline  salts  cannot  be  accepted,  but  only  one  which 
represents  fuchsine  as  a  salt. — T.  A.  L. 

Investigation  of  Certain  Triphenylmethane  Colouring 
Matters  by  Mams  of  the  Boiling  Point  Method.  A. 
Haller  and  I'.  T.  Muller.  Comptes  Rend.  120  110— 
113. 

Tin:  method  employed  was  the  determination  of  the  boiiiuir 
point  of  the  solutions  of  certain  triphenylmethane  colouring 
matters,  with  a  view  of  ascertaining  whether  this  would 
throw  any  light  on  their  constitution.  Certain  investigators 
ascribe  their  dyeing  properties  to  a  quinonoid  structure  and 
the  presence  of  chroniophoric  groups,  whilst  Bosenstiehl 
inclines  to  the  view  that  these  properties  are  due  to  the 
position  of  the  amido  group  para  to  the  methane  carbon 
and  also  to  the  radicle  attached  to  the  methane  carbon 
being  opposite  in  function  to  the  substituents  in  the 
benzene   rings.       Hence,    Rosenstiehl's    formula    does    not 

-  ime  the  presence  of  pentavalent  nitrogens,  and  in  view 
of    the    behaviour    of    the    triphenylmethane    derivatives 

icribed  in  the  paper,  his  formula  appears  to  pos-.  -- 
most  probability.  With  respect  to  the  method  described 
in  the  paper,  of  which  only  the  results  an  given,  the  rise 
in  boiling  point  e,  if  no  dissociation  take  place,  and  ;/  he 
the  Dumber  of  molecules  of  the  substance  ii:  1  litre  of 
water,  is  i:  =  0*52  n.  If,  however,  dissociation  take  pla 
will  be  much  greater  than  0*52  n.  In  the  case  of  ammonium 
chloride  and  similarly  constituted  compounds  it  has  bi 
-hown  that  for  n  =  0*1  and  0*2  at  least  50  per  cent,  is 
The  following  derivatives  were  investigated  :— 

Crystal  Violet,  Farafuchsine,  and  Bhodamine  in  the  forms 
of  their  hydrochlorides,  and  the  conclusion  arrived  at  from 
this  preliminary  investigation  is  that  the  hydrochlorides 

th.'  amidotriphenvlincthane  colouring  matters  are  not  dis- 
sociated on  boiling  with  water,  whilst  this  is  tie  ,  ase  with 
ammonium  chloride  and  with  the  hydrochloride  of  nitroso- 
dimethylanfline. — T.  A.  L. 

Hexamethyltriamidotriphenylmethane    Ammonium    Jin 
A.  Bosenstiehl.     <  omptes  kind.  120,  Tin     748. 

I  111    author,  in  a   previous  paper  ((   ,,iup|,--   Bend.  120,  1''  I  . 

this  Journal,  L895,  171),  has  already  alluded  to  the  action 
of  sodium  hydroxide  ami  silver  oxide  on   the  ammonium 

iodide   derivatives   ot    he\amcth\  Iti  iamidoti  iph<  n  \  I  methane 

In  continuation   of    this   work,   he    finds   that   the   bases, 
although  they  cannot  1,.-    isolated   iii  a    form  suitable 
analysis,  can  be  estimated  rolumetrically.    The  action 

-oda  is  to  substitute  hydroxy]  lor  iodine,  but  the 

substitution  is  not  complete,  as  an  inverse  reaction  sets  in, 
so    that    the    liquid    contains   a    mixture    of   the    iodide    and 
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On  the  other  hand,  silver  oxide  decomposes  the 
iodide  completi  ly,  the  base  I  I'll. A),  \  C.OH.3H  0 
yielding  (HO. CH   \>,\  C.OH.SHjO,  where  A    represents 

il,,.  „,  ...,,.<'.  II ..  \i  *  *  1 1  l    (see  tins  Journal,  1895,859  et 
og  with   weighed  quantities  it  is  possible 

to  determine  acid itricalh;  the   amount   of  ho6e,  and  from 

,  fix  it-  molecular  weight  at  893,  and  to  prove  the 
,),•,.  of  3HjO.  The  method  also  furnishes  a  means  of 
di  termining  the  proportion  of  hydriodide  to  ammonium 
iodide  in  a  Bubstance  of  tins  class.  In  alkalinity,  these 
bases  can  be  compared  with  tetra-ethyl-ammonium  hydrate, 
and,  like  it,  they  displace  ammonia  and  various  oxides  from 
their  salts  in  the  cold.  They  dissolve  freshly-precipi- 
tated alumina,  but  not  zinc  hydrate,  whilst  solutions 
of  the  fuchsines  are  decolorised,  and  the  carbinols,  when 
these  are  insoluble,  are  precipitated.  As  regards  their 
basicity,  the  three  bases  (1)  HO.C  :  A.,.(ACII,OH),  (2) 
!!<>.(•':  (ACH3OH)3,  and  (3)  II. C  \  (ACH3OH)3  have 
v  the  same  properties,  for  all  of  them  decolorise 
fuchsines,  although  only  the  base  (3)  precipitates  magne- 
sium sulphate  in  the  cold,  whilst  the  base  (1)  only  reacts 
on  boiling,  or  very  slowly  in  the  cold.  The  difference  is, 
however,  more  marked  in  considering  their  basic  functions 
and  their  behaviour  to  acids.  For  instance,  in  (3)  only  the 
ammoniacal  function  is  present,  whilst  in  (2)  three  of  the 
hydroxyls  are  ammoniacal  and  one  is  alcoholic.  Only  the 
former  react  with  acids,  whilst  the  latter  reacts  with  alcohols 
to  form  mixed  ethers.  Finally,  the  base  (1)  contains  two 
hydroxyls  with  different  functions,  and  has  also  three 
different  basic  functions,  owing  to  the  presence  of  the 
group  C8H4N(CH3)2.  The  substance  is  simultaneously  a 
monobasic  base,  a  monovalent  alcohol,  and  also  contains 
two  amido  groups.  Experiment  shows  that  the  first  action 
of  an  acid  is  to  form  the  carbinol  HO.C  ■  A;.(ACH:(C1). 
The  second  molecule  of  acid  added  in  the  cold  does  not 
react  immediately  on  the  hydroxyl  of  the  carbinol,  but 
attaches  itself  to  one  of  the  tertiary  nitrogens  in  the  group 
A.  The  change  takes  place  slowly  in  the  cold,  more 
rapidly  on  heating,  and  there  finally  results  the  green 
Cl.C  I  A;(ACH:jCl),  which,  in  presence  of  an  excess  of 
acid,  turns  yellow,  forming  the  acid  salt  CI .  C  •  ( AHC1)2 
(  '  CII:,C1),  which,  like  all  magenta  salts,  is  decomposed  by 
water,  1  n  conclusion,  the  alcoholic  functiou  of  the  phenolic 
carbinol  is  modified  according  as  to  whether  the  para  sub- 
stitnent  is  an  amido  or  an  ammonium  group. — T.  A.  L. 

Nitro-  and  Amido-Derivatives  of  Paraditolylamine.     G.  F. 
Jaubert.    Ber.  28,  1647—1650. 

By  nitrating  ;>-ditolylamine  in  sulphuric  acid  solution  and 
reducing  the  nitro  product,  the  author  has  obtained  the 
ainido-tolvlamine — 

[1.2.4]CH3(NH2)C„H3.NH.C6H4.CH3[1.4] 

which  has  also  been  obtained  by  heating  m-tolylene  diamine 
hydrochloride  with  p-toluidine  (Eug.  Pat.  9610  of  1894; 
this  Journal,  1895,  478).  The  base,  which  melts  at  71  C. 
(corr.),  is  colourless,  insoluble  in  water,  and  slightly  soluble 
in  petroleum  ether,  but  very  easily  soluble  iu  benzene, 
alcohol,  or  ether.  It  is  diazotisable,  and  gives  a  red  colour- 
ing matter  with  R  salt.  On  condensation  with  quinone- 
dichloro-imide  it  gives  an  isomeride  of  safranine  T  (Ber. 
23,272;  this  Journal,  1895,  564).  If  p-ditolylamiue  be 
nitrated  in  acetic  acid  solution  with  twice  its  weight  of  nitric 
acid  (sp.  gr.  1*53),  a  trinitro-/>-ditolylamine  is  obtained. 
This  product  is  insoluble  in  water,  sparingly  soluble  in 
alcohol  and  acetic  acid,  but  can  be  crystallised  from  chloro- 
form in  prisms,  which  melt  at  268°  C. — T.  A.  L.  , 

The  Fuchsines  and  their  Snip/tonic  Acids.  M.  Prud'homme. 
Bull.  Soc.  Chim.  1895,  13,  581. 

The  author  disputes  the  parallelism  between  the  rosanilines 
and  their  sulphonic  acids,  which  liosenstiehl  has  en- 
deavoured to  maintain.  The  decolorising  action  of  soda 
upon  acid  fuchsines  may  be  explained  on  the  supposition 
that  the  Oil  is  converted  into  OXa.  For  example, 
HO. C  :  (C6H3.S03Na.NH2)3  is  coloured;  by  treating 
with  soda  XaO.C  \  (Cf)H:i.S<  >:tXa.  XH.,)3  may  be  formed, 
which  is  not  coloured.  Conversely,  by  treating  the  latter 
with  acid,  we  should  get  the  former. 


The  action  of  the  acids  and  bases  therefore  does  not  prove 
the  parallelism  of  constitution  between  the  fuchsines  and 
their  sulphonic  derivatives,  since  it  can  be  explained  other- 
wise than  as  by  liosenstiehl.  In  support  of  his  view  the 
author  advances  the  cases  of  the  action  of  carbonic  acid, 
ammonium  chloride,  and  ammonium  carbonate  on  a  solution 
of  acid  fuchsine  decolorised  by  soda,  and  the  action  of 
ammonia  on  acid  fuchsine. 

The  neutral  salts  of  the  sulplionated  fuchsines  of  com- 
merce are  coloured,  owing  to  the  absorption  of  carbonic 
acid  from  the  air  in  concentrating  and  drying.  The  same 
sulplionated  carbinols  form  salts  which  are  capable  of 
decomposing  ammonium  suits,  removing  the  stronger  bases, 
as  MgO,  ZnO.  I'bO,  &c.,  and  behave  thus  as  powerful  bases, 
more  powerful  indeed  than  the  non-sulphonated  carbinols. 

— H.  M. 

Constitution  of  Fluorescein.     U.Meyer.     Ber.  28,  157C — 

1577. 

With  regard  to  the  constitution  of  fluorescein,  G.  Heller 
(Ber.  28,  :{12)  has  recently  shown  that  at  least  one  of  the 
hydroxyl  groups  is  para  to  the  phthalic  acid  nucleus.  A 
method  has  now  been  devised  by  which  the  position  of  the 
second  hydroxyl  is  also  fixed.  By  the  decomposition  of 
eosine  with  alkali,  Heller  obtained  dibromcdihyc'lroxyben- 
zoylbenzoic  .acid — 

H02C .  C0H4 .  CO .  C6H  (OH)sBrs  [1.2.4.3.5]. 

A\"hc-n  this  product  is  heated  above  its  melting  point  it 
decomposes  into  phthalic  anhydride  and  cosine.  The  bro- 
minated  colouring  matter  has  thus  a  symmetrical  constitu- 
tion, the  second  hydroxyl  also  being  in  the  para  position, 
and  therefore  in  fluorescein  as  well. — T.  A.  L. 

Synthetical   Production  of  Alizarin  from  Hemipic  Acid. 
K.  Lagodzinski.     Ber.  28,  1427—1429. 

Thk  author,  in  extending  his  work  on  the  synthesis  of 
quinizarin  and  hystazarin  from  phthalic  anhydride  and  the 
ethers  of  quinol  and  pyrocatechol,  has  also  investigated  the 
behaviour  of  substituted  phthalic  acids  when  subjected  to 
the  Friedel  and  Craft's  reaction.  Hemipic  acid  (dimethoxy- 
pbthalic  acid),  obtained  by  oxidising  opianic  acid  with 
potassium  permanganate,  is  converted  into  its  anhydride 
when  heated  to  its  melting  point,  180°  C.  On  heating  this 
in  pure  benzene  in  presence  of  aluminium  chloride,  it  is 
converted  into  an  acid  having  the  formula  C15Hi;;OsH.;0,  to 
which  the  name  oxymethoxybenzojlbenzoic  acid  has  been 
given.  When  this  is  heated  in  sulphuric  acid  solution  to 
100°  C.  for  some  time,  and  the  melt  is  poured  into  water, 
an  orange-yellow  precipitate  of  alizarin  monomethyl  ether 
is  obtained,  which,  after  crystallisation  from  acetic  acid, 
melts  at  20  lu  C.  On  boiling  with  hydriodic  acid  of  boiling 
point  127°  C.  for  a  short  time,  hydrolysis  takes  place, 
alizarin  being  formed. — T.  A.  L. 

Preparation  of  Indigo  from  Ethylene  Dianthranilic  Acid. 
J.  Frankel  and  K.  Spiro.    Ber.  28,  1685—1688. 

When  anthranilic  acid  and  ethylene  are  heated  together  in 
an  oil-bath  to  the  melting  point  of  the  former,  a  small 
quantity  of  ethylene  dianthranilic  acid  is  produced.  A 
better  yield  is  obtained  by  ethylating  anthranilic  acid  and 
heating  the  ether  with  ethylene  bromide  to  about  150°  C, 
the  resulting  ethylene  dianthranilic  ether  melting  at  117°  C. 
and  giving  ethylene  dianthranilic  acid  on  saponification  with 
alcoholic  potash.     This  substance,  having  the  formula — 

/XH.CH..CH..HN. 


[1.2]C6H4 


\. 


\ 

./ 


C6H4[1.2] 


•  CO.H  H02C  - 

is  sparingly  soluble  in  all  solvents,  but  separates  from 
nitrobenzene  in  crystals  melting  at  213° — 214°  C.  On 
heating  with  2 — 3  times  its  weight  of  caustic  potash  to 
260°— 300°  C,  out  of  contact  with  the  air,  the  melt  turns 
yellowish-red,  with  the  formation  of  a  leuco  base,  which  on 
dissolving  in  water  is  rapidly  oxidised  by  the  atmospheric 
oxygen  to  indigo,  although  only  a  small  yield  is  obtained. 
It  was  not  proved  directly  whether  indoxyl  was  formed  as 
an  intermediate  product,  although  this  probably  was  the 
case. — T.  A.  L. 
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New   Method   of    Estimating    Indigotin.       J.    Schneider. 
Zeits.  anal.  Chem.  1895,  34,  [3],  :M7. 
See  tinder  XXIII.,  page  89:5. 

Detection  of  Artificial  and  Natural  Colouring  Mutters  on 
the  Fibre.  A.  Lehne  :ind  A.  Rusterholz.  Farber  Zeit. 
1891,  et  se(j. 

See  under  XXIII.,  page  891. 

PATENTS. 

Improvements  in  the  Manufacture  of  Alkyl-Ethvrs  from 
Acetyl  and  Similar  Derivatives  of  Para-amidophenols. 
J.  V.  Johnson,  London.  From  C.  F.  Bohringer  and 
Sons,  Waldhof,  Germany.  Eng.  Pat.  19,187,  October  9, 
1894. 

In*  preparing  alkj-1  compounds  from  acetjl-  and  similar 
derivatives  of  p-amidophenol,  it  is  usual  to  commence  with 
■the  alkyl-p-amidophenol,  and  introduce  into  it  the  acid 
remnant.  It  is  here  claimed  as  advantageous  to  reverse 
the  operations,  and,  starting  with  p-amidophenol,  introduce 
first  the  acid  remnant,  e.g.,  by  treatment  with  acetic  or 
lactic  acid  in  the  presence  of  nitrogen.  The  acetyl-  or 
lactyl-p-amidophenol  thus  formed  is  dissolved  in  alcohol  and 
heated  with  caustic  soda  and  ethyl  bromide  at  1003 — 110°  C. 
for  several  hours.  The  alcohol  is  distilled  off,  and  the 
residue,  after  boiling  with  water  containing  carbon,  yields 
on  crystallisation  acetyl-  or  lactyLp-phenetidine.  The 
advantage  claimed  is  that  the  introduction  of  the  acid 
remnant  (in  the  course  of  which  a  quantity  of  colouring 
matter  is  always  formed)  takes  place  at  an  early  stage  of 
the  process,  which  circumstance  facilitates  the  purification 
of  the  final  product. — B.  B.  B. 

An  Improved  Process  for  the  Manufacture  of  Lactyl-p- 
Phenetidine.  J.  Y.  Johnson,  London.  From  C  F. 
Bohringer  and  Sons,  Waldhof,  Germany.  Eng.  Pat. 
19,188,  October  9,  1894. 

Ep.xzYXiDixK-^-riiKNETrDir.-E  is  heated  together  with  lactic 
acid  in  an  open  vessel  or  chamber  (in  connection  with  a 
downward  condenser)  for  a  sufficiently-  long  period  to  enable 
benzaldehyde  to  be  distilled  off.  The  mixture  is  then 
treated  with  steam  to  remove  the  whole  of  the  benzaldehyde 
it  contains,  and  extraction  is  completed  by  boiling  the  solu- 
tion with  carbon.  On  filtering,  Iactyl-/>-pheiietidine  is 
obtained  in  the  form  of  colourless  prisms  or  crvstals. 

— B.  B.  15. 

Manufacture  of  a  Colouring  Matter  to  Dye  Col  ton  without 
Mordant.     C.    I).    Abel,    London.      From    "  The   & 

!iaft   f i i r   Anilin   Fabrikation,"  Berlin,  Germany. 
Eng.  Fat.  19,420,  October  12,  1894. 

Thk  specification  describes  the  preparation  of  an  azo 
colouring  matter  by  combining  the  tetrazo  compound  of 
p-amidobenzene-azo-amido-p-cresol  ether  with  i  wo  molecular 
proportions  of  y-amidonaphthol  sodium  sulphonate.  The 
referred  to   i-  prepared  by  combining  p-nitrodiazo- 

benzene  with  p-amidocreaol  methyl  ether,  and  reducing  the 
»  compound  with  alkaline  sulphides.  It  forms  a 
brownish-yellow  powder  melting  at  1 19  C.,  soluble  in  alcohol 
and  benzene  with  a  yellow,  and  in  hydrochloric  acid  with  a 
deep  red  colour.  In  order  to  convert  it  into  a  colouring 
matter,  26 * 5  kilos,  are  dissolved  in  water  and  60  kilos,  of 
hydrochloric  acid  and  diazotised  with  14  kilos,  of  sodium 
nitrite.      The   brownish    solution   obtained  is   added  to  a 

taining  50  kilos,  of  7-amidonaphthol  sulphonic 
acid    and    CO    kilo-,    of    sodium    carbonate,   when 

ripitate  of  the  colouring  matter  separates,  which,  aftei 
rlj  beating  for  some  time,  i^  Alter-press*  d  and  dried.     It 

forms  a  dark  brown  powdei  sparingly  soluble  in  cold,  more 
ily  in  hot  water  to  an  indigo-blue  solution.    Dilute  cau 
:  i  produces  no  change,  whil-t  ai  a  deep  bine 

pr<  Mini  ral  acids  precipitate  the  free  acid  directly , 

Mime     llowly.        The    COloUl 

ble    in    alcohol  and  ether,  whilst    it 

in  concentrated   sulphuric  acid  with  a  blackish  blue  colour 
Indigo  bine  and  finally  violet,  depositing  a 
te  oi  the  colouring  m  ittet  on  adding  « 

— T.  A.  L. 


A  Process  for  Obtaining  Lactyl  <  'ompounds  derived  from 
Methylaniline,  Ethylaniline,  p-Anisidine,  and  p-Phene- 
tidiue.  (i.  W.Johnson,  London.  From  The  Chemische 
Fabrik,  late  Gridenberg,  Geromont,  and  Co.  Winkel 
a/Bhein,  Germany.     Eng.  Pat  19,712,  October  it;,  1894. 

This  is  an  improvement  referring  to  Lng.  Pat.  12,166  of 
1892  (this  Journal,  J893,  596).  Instead  of  employing  lactic 
acid,  lactic  anhydride,  lactide,  or  lactic  acid  esters,  as  therein 
specified,  the  amide  of  lactic  acii  is  used.  Lor  example, 
lactamide  is  heated  with  p-phenetidine  to  150°  C.  until  the 
mixture  ceases  to  evolve  ammonia.  It  is  allowed  to  cool 
down  to  100°  C.  and  poured  into  hot  dilute  hydrochloric 
acid.     On  cooling,  lactylparaphenetidine  will  crystallise  out. 

—It.  15   B. 

Manufacture  of  Colouring  Matters  of  the  Induline  Series. 
C.  D.  Abel,  London.  From  "  The  Actien  Gesellschaft 
fiir  Anilin  Fabrikation."  Eng.  Pat.  19,885,  October  IS, 
1894. 

The  unsymmetricallj-  alkylated  p-phenylene-  or  -tolylene 
diamines  on  oxidation  with  secondary  amines,  such  as 
diphenylamine,  form  indamines  which  on  further  oxidation  in 
presence  of  primary  amines,  yield  violet  to  blue  colouring 
matters  easily  soluble  in  water.  For  instance,  19  •  2  kilos, 
of  nitrosodimethylaniline  hydrochloride  are  suspended  in 
750  litres  of  alcohol  and  reduced  with  20  kilos,  of  zinc  dust 
and  55  kilos,  of  hydrochloric  acid.  When  the  reduction  is 
complete,  17  kilos,  of  diphenylamine  and  4  kilos,  of  hydro- 
chloric acid  are  added,  and  the  cold  solution  is  oxidised  by 
adding  20  kilos,  of  sodium  bichromate  in  100  litres  of  w-ater. 
After  agitating  for  an  hour  and  heating  to  70°  O,  a  con- 
centrated solution  of  19  kilos,  of  aniline  chloride  and  11  kilos. 
of  hydrochloric  acid  (20°  B.)  is  added.  The  whole  is  then 
oxidised  with  20  kilos,  of  sodium  bichromate  in  150  litres 
of  water,  the  blue  product  obtained  being  poured  into  an 
equal  volume  of  water  and  precipitated  with  salt.  After 
filtering  off  the  colouring  matter  and  chromium  oxide,  the 
former  is  dissolved  out  with  water,  the  solution  filtered,  and 
the  colouring  matter  precipitated  with  salt.  The  dyestuff, 
easily  soluble  in  water,  gives  bright  bluish-violet  shades  on 
tannined  cotton,  fast  to  acids,  alkalis,  and  light. — T.  A.  L. 

Manufacture  of  Direct  Dyeing  Colouring  Matter.  C.  D. 
Abel,  London.  Fiom  "  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  19,970, 
October  19,  1894. 

The  dyestuff  referred  to  is  obtained  by  combining  eiuimole- 
cular  proportions  of  the  tetrazo  compound  of  p-amido-ben- 
zene-azo-amido-p-cresol  methyl  ether  (see  foregoing)  with 
1.3'-  or  1.2'-  naphthylamine  sulphonic  acid  in  preser.ee  of  an 
exc>  idium  acetate  and  combining  the  intermediate 

compound  so  obtained  with  one  molecular  proportion  of 
7-amidonaphthol  sulphonic  acid.  The  colouring  matter  dyes 
violet-grej  to  deep  violet-black  shades  on  unmordanted 
cotton,  it  may  be  diazotised  on  the  fibre  and  combined 
with  tolylene  diamine  or  amidonaphthol  ether,  giving  last 
blue-black  shades.  The  reactions  of  the  dry  colouring 
matter  are  almost  identical  with  those  of  the  colouring 
matter  alread\  referred  to  in  Lng.  l'at.  19,120  of  1894. 
(See  foregoing.) — T.  A.  L. 

Manufacture  of  Direct  Dyeing  Colouring  Matter.  C.  1). 
Abel,  London.  From  "The  Actien  Gesellschaft  fiir 
Anihn  Fabrikation,"  Berlin, Germany.  Lng.  l'at.  19,971, 
October  1'.),  I 

fun  colouring  matters  dyeing  unmordanted  cotton  grey  to 
black    shades    last    to    acid,  alkali,   and     light,   in    place   of 

the  1  .S'-naphthylamine  sulphonic  acid  referred  to  in    the 
eding  specification,  the    patentee's  substitute   salicylic 

acid.  L  may  he  diazotised  on  the  fibre  and  combined 
With  tolylene  diamine,  naphthol  or  ainidonapht  hoi  ether, 
and  tin;  like,  but  it  has  not  much  affinity  for  wool  or  silk. 
When  dry  it  forms  a  brownish  black  ponder  readily  soluble 
in   hot    Mater  with   a   dark  reddish-violet    colour,    which,  on 

adding  caustic  toda  lye  turns  lighter,  an  excess  producing 
a  dark  blue  black  precipitate.  Insoluble  in  ether,  the 
colouring  matter  is  slightly  soluble  in  alcohol  with  a  dark 
violet-red  colour.    The  aqueous  solution  is  precipitated  by 

n  2 
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mini  Is  or  bj  acetic  acid,  giving  dark  greenish-blue 

tl;ii  .  loentrated    sulphuric    acid    dissolves    the    dry 

colour,  giving  a  dark  blue  solution  which,  on  dilation  with 
water,  tu  enish-blue,  and  on  further  dilution  gives  a 

brownish-violi  <  precipitate  1 E  the  l  ur  acid. 

— T.  A.  L. 

Manufacture  of  Direct  Dyeing  Colouring  Matter.  [Blue 
Cotton  Dye.]  0.  D.  Abel,  London.  From  "The  Actien 
Gesellschafl  Fiir  Anilin  Fabrication,"  Berlin,  Germany. 
Eng.  Pat.  19,972,  <  Ictober  19,  1894. 

Tin:  blue  cotton  dye  referred  to  is  obtained  by  com- 
bining  one  molecular  proportion  of  the  tetrazo  com- 
pound From  p-amidobenzene-azo-amido-p  sresol  methyl 
ether  with  two  molecular  proportions  of  7-amidonaphthol 
Bulphonic  acid  in  presence  of  an  excess  of  sodium  acetate. 
It  forms  a  blackish-brown  powder,  which  dissolves  with  a 
violet-blue  colour  unaltered  by  dilute  caustic  soda,  but 
precipitated  by  an  excess.  The  solution  in  concentrated 
Bulphuric  acid  is  bluish-black,  which  on  dilution  with  water 
tnrns  first  violet  and  afterwards  gives  a  blackish-vioiet 
precipitate. — T.  A.  L. 

Improvements  in  the  Manufacture  of  Colouring  Matters. 
[Aniline  Greys  and  Blacks.']  .).  Wellerand  W.  Brauns, 
Quedlinburg  am  Harz,  Germany.  Eng.  Pat.  13,291,  July 
10,  1895. 

Fob  the  production  of  grey  and  black  dyestuffs,  the 
patentees  heat  together  a  mixture  containing  130  kilos. 
of  aniline  hydrochloride,  77  kilos,  of  triuitrophenol,  200 
kilos,  of  aniline,  and  0'5  kilo,  of  ammonium  vanadate  to 
120°  C.  in  a  east-iron  vessel  provided  with  an  agitator,  for 
0  hours.  The  resulting  product,  which  is  soluble  in 
alcohol,  may  be  rendered  soluble  in  water  by  sulphonation 
with  four  times  its  weight  of  fuming  sulphuric  acid.  The 
dyestuffs  obtained  give  grey  to  black  shades  on  cotton 
wool  and  silk  from  an  acetic  acid  bath.  Another  method 
of  rendering  the  product  soluble  is  by  fusing  it  with  p- 
phcnylene  diamine  in  presence  of  benzoic  acid.  The  melt, 
con3isting  of  120  kilos,  of  the  compound  soluble  in  alcohol, 
100  kilos,  of  /j-phenylene  diamine,  and  5  kilos,  of  benzoic 
acid,  is  heated  to  130° — 140°  C.  so  long  as  ammonia  is 
evolved.  The  product  obtained  is  poured  into  dilute  hydro- 
chloric aeid,  and  the  colouring  matter  salted  out.  It  dyes 
cotton,  wool,  and  silk  bluish-red  to  blue  in  a  bath  acid  with 
acetic  acid.  In  a  similar  manner  a  colouring  matter  soluble 
in  water  can  he  obtained  directly  by  heating  to  120°  C,  in 
a  cast-iron  vessel,  54  kilos,  of  /j-phenylene  diamine  hydro- 
chloride, 23  kilos,  of  triuitrophenol,  70  kilos,  of  phenylenc 
diamine,  and  0*2  kilo,  of  ammonium  vanadate  for  about 
4  hours.  The  colouring  matter  dyes  cotton,  for  which  it 
has  a  considerable  allinity,  directly. — T.  A.  L. 


V.-TEXTILES :  COTTON,  WOOL.  SILK,  Etc. 

PATENT. 

Improvements  in  Apparatus  used  in  the  Manufacture  of 
Paper,  Linen,  or  other  Fabrics  Coated  or  Impregnated 
with  Celluloid  or  Varnish,  or  the  like.  A.  Gray,  Hamp- 
stead.     Eng.  Pat.  19,175,  October  9,  1894. 

This  patent  specially  refers  to  the  manufacture  of  fabrics 
coated  with  celluloid  solution  as  described  in  Eng.  Pat. 
19,710,  1891  ;  this  Journal,  1892,  904.  The  drying  of  the 
film  takes  place  in  a  closed  steam-heated  chamber  in  order 
that  the  solvents  may  be  recovered,  or  the  material  may  be 
caused  to  travel  round  a  hollow  steam-heated  steel  cylinder 
placed  therein.  The  air  is  drawn  away  by  a  pump,  and 
passed  through  a  condenser  before  being  used  again.  Still 
greater  economy  is  effected  by  working  the  apparatus  under 
slightly  diminished  pressure ;  to  which  end,  part  of  the  air 
on  emerging  from  the  condenser  is  passed  through  a  second 
smaller  one,  and  then  allowed  to  escape. — F.  H.  L. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 

Tinctorial     Power    of  Phenols    for    Ferric    Mordants.      V 
Sisley.     Bull.  Soc.  Chim.  1895,  13,  710. 

Monophenols  do  not  form  colours  with  iron  mordants. 

Diphenols. — Resorcinol  and  hydroquinone  do  not  form 
colours,  nor  do  their  substitution  derivatives.  Pyrocatechol 
forms  a  greenish-black.  Substitutions  in  the  molecule  ol 
pyrocatechol  modify  the  shades  without  destroying  the 
tinctorial  power.  The  introduction  of  alky]  groups  in  the 
Oil  destroys  the  tinctorial  power.  Thus,  guaiacol,  vanillic 
acid,  >cc.,  do  not  colour  iron  mordai 

Trihydroxybenzenes. — Hydroxy  hydroquinone,  pyrogallol, 
and  their  derivatives  give  colours;  phloroglucinol  and  its 
derivatives  do  not.  Derivatives  in  which  at  least  I 
hydroxy!  groups  become  alkylated,  no  Longer  colour  iron 
mordants.  The  conclusion  drawn  is  that  the  two  group-. 
(',  li,(()ir),2.3  and  C6H3(OH)3l  .2.G  and  their  derivative- 
form  true  colours  on  fibres  mordanted  with  ferric  salts. 

The  introduction  of  the  chromophobe  group  NO_,  into 
the  simpler  orthodihydroxy  derivatives  of  benzene,  a- 
pyrocatechol  and  pyrogallol,  confers  upon  these  colours  tin- 
power  of  dyeing  upon  mordants  of  chromium,  iron, 
aluminium,  nickel,  tin,  uranium,  &c.  The  orthodiphenols, 
which  do  not  contain  a  chromophoric  group,  but  have  the 
power  of  dyeing  upon  iron  mordants,  have  the  peculiarity 
that  they  will  not  dye  upon  any  other  mordants  (manganese- 
excepted). 

Erom  a  practical  point  of  view,  the  iron  lakes  obtained, 
in  this  way  are  so  sensitive  towards  acids  that  there  is  not 
much  prospect  of  their  being  used  in  dyeing,  although 
certain  acid  phenols  give  very  beautiful  shades.  The  mono- 
bromopyrogallocarbonic  acid,  C6Br.  Il.COt  )1I(()II),.  IL<  » 
for  instance,  gives  a  very  fine  navy  blue  shade.  The 
reactions  of  the  orthodiphenols  may  nevertheless  be  found 
useful  for  analytical  purposes. — H.  M. 

PATENTS. 

Improvements  in  and  relating  to  the  Printing  and  Mercer- 
ising of  Cotton  Fabrics.  W.  E.  Kay  and  The  Thornlie- 
bank  Co.,  Ltd.,  Glasgow.  Eng.  Pat.  20,308,  October  24, 
1894. 

This  invention  relates  to  the  production  of  printed  cotton 
fabrics  with  white  or  coloured,  crimped  or  crinkled  patterns 
on  dyed  or  printed  grounds.  Prints  on  aniline  black  and 
indigo  blue  grounds  are  mentioned  as  typical  examples. 

In  the  case  of  the  former  of  these  colours,  the  fabric  is 
treated  with  a  solution  of  the  compounds  requisite  for  the 
production  of  the  colour.  It  is  then  dried  and  printed  with  a 
thickening  of  preferably  highly-calcined  gum  or  gum  Gedda 
admixed  with  a  reagent  to  resist  the  development  of  the  black 
in  the  printed  parts,  and,  if  a  coloured  pattern  be  desired, 
with  a  colouring  matter  or  suitable  colour  mixture,  such  as 
is,  for  instance,  employed  in  the  process  described  in  Eng. 
Pat.  713  of  1893  (this  Journal,  1893,  1027).  The  fabric 
is  next  aged  or  steamed  to  develop  the  black  in  the 
unprinted  parts,  and  it  is  then  passed,  preferably  by  means 
of  a  padding  mangle,  through  a  solution  of  caustic  soda 
at  70°  Tw.,  or  of  other  alkali  of  appropriate  concentration 
to  contract  the  unprinted  parts  of  it.  A  short  time  i- 
allowed  to  elapse  for  the  alkali  to  complete  its  action  and 
then  the  fabric  is  washed  and  dried. 

The  effects  are  obtained  on  indigo  blue  grounds  bj 
printing  a  gum  resist,  containing  reagents  which  will 
discharge  the  blue  on  steaming,  on  cloth  which  has 
previously  been  dyed  indigo  blue.  Colouring  matters, 
with,  if  necessary,  appropriate  mordants,  may,  in  this  case 
also  be  added  to  the  resist-discharge  to  obtain  coloured 
patterns.  After  the  indigo  has  been  discharged  in  the 
printed  places,  the  cloth  is  passed  through  caustic  alkali 
to  mercerise  the  unprinted  parts. 

Similarly,  colours  other  than  indigo  may  be  discharged ; 
and  besides  those  which  have  been  printed  or  dyed  entirely 
over  the  suiface  of  the  fabric,  those  which  have  been 
printed  or  dyed  in  parts  of  it  only  may  be  printed  with  a 
suitable  resist-discharge. 
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The  effects  again   may  be   varied   by   adding    colouring 
matters  to  the  alkali  solution  employed  for  mercerising. 

— K.  15. 

Improvements  in  Apparatus  for  Washing  and  otherwise 
Treating  Wool  and  other  Fibre.  G.  Politz,  Marmen, 
Germany.     Kng.  Pat.  13,941,  July  22,  189,5. 

The  materials  to  be  treated  are  placed  in  a  cylindrical 
vessel  b  (see  figure)  contained  in  a  second  vessel  or  tank  a. 
Space  is  left  between  the  vessels  for  a  number  of  vertical 
channels  e,  which  are  formed  by  ribs  or  projections  d  from 
'he  outer  vessel.  The  inner  vessel  has  a  sieve-bottom  /, 
and  the  outer  one  a  false  bottomy,  with  a  central  hole  in  it 
for  the  admission  of  liquids  from  the  inner  vessel  into  the 
space  between  the  false  bottom  and  the  bottom  h.  A 
horizontal  fan-wheel  c  revolves  in  this  space  and  causes  the 
liquids  with  which  the  materials  are  treated  to  pass 
upwards  through  the  vertical  channels  to  the  top  of  the 
materials  in  vessel  b,  through  which  they  descend  to  the 
fan,  to  be  again  circulated. 


y^0S 


Ari-Acvn  -   i<.it   W  D  TaEATIHG    WOOL, 

In  a  second  form  of  apparatus  the  vertical  channels  arc 
used  with,  being  replaced  by  a  central  vertical  pipe, 
and  the  holdei  ind  tank  arc  of  modified  construction 

The  i  I    >~    enclosed    in    a  cuing    formed    b 

elongation    and    expansion   of  the    pipe,   with    a    central 
aperture  jm  it  below  foi  the  entrants*  of  the  dye  or  other 
rs.     A  di-r-  i-   fixed   above  the  fan  round  which  an 
annul  it  lefl  communicating  with  th<-  pipe.     As  the 

i  'I  into  tli'    pipe  and  thence 
and  through  the  mat<  i 
•J  Another  form  of  apparatui  differs  from  that  la  t  di   cribed 
in  ha  roveyor  in  lead  of  n  fan  in  the 

n   of  the   liquors  employed 
ade  concave  on  their  uppei 
tin  in  more  effective  in  their  action      I     U 


Improvements  in  Apparatus  for  Oxidising  Indigo-dyed 
Fabrics.  I).  Stewart,  Glasgow.  Kng.  Pat.  14,415, 
.July  30,  1895. 
Tin:  object  of  this  invention  is  to  provide  improved  me- 
chanism For  the  oxidation  of  indigo-dyed  fabrics  during  the 
process  of  dyeing. 


Oxidising  Appabatus. 

The  fabric  C  (see  figure),  on  leaving  the  vat  A,  is  caused 
to  fall  in  loops  between  rods  K,  supported  on  or  forming 
the  joints  of  endless  travelling  chains  J. 

Uniformity  in  the  delivery  of  the  fabric  to  the  oxidising 
apparatus  is  secured  by  driving  the  pulleys  II,  round  which 
the  chains  pass,  by  the  same  shaft  ]{  (by  means  of  the  worm 
Q  and  worm-wheel  P)  as  turns  the  squeezing  rollers  I). 

The  chains  are  held  taut  by  means  of  pulleys  or  rollers  in 
adjustable  hearings  S  placed  at  the  lower  corners  of  their 
course. — E.  !>• 


7II.-ACIDS.  ALKALIS,  AND  SALTS. 

Properties  of  Solid  Carbonic   Anhydride.     P.  Villard  and 

B,  Jarry.     Comptes  Bend.  18'jri,  120,  1413—1416. 
Tiik  statements  regarding  the  properties  of  solid  carbonic 
anhydride  being  very  conflicting,  the  authors  have  carefully 
re. in  instigated  the  subject. 

Solid  carbonic  anhydride  melts  at  — 56'7C  C,  and  the 
vapour  tension  is  then  5"  l  atmospheres.  When  liquid  car- 
boDie  acid  is  cooled  solidification  begins  at  —  56*7°  C,  ami 
the  temperature  remains  at  that  point  and  the  vapour 
pressure  at  5'  I   atmospheres,  till    the  whole  is  solid.      When 

evaporating  freely  in  the  air  at  ordinary  pressures  the  tem- 
perature of  the  solid  falls  to  —79°,  where  it  remains  till  all 

lias    volatilised.      The    addition    of  ether   docs    not   sensibly 

alter  this  temperature,  the  reduction  due  to  the  solution  of 
the  solid  in  ether  at      79°  beiDg  only  I  .    On  the  other 

hand,  the  addition  of  chloride  of   methyl  produces    a  reduc- 
tion  of    temperature  to    —85°,  the    solid    carbonic    acid 

dissolving  rapidly  below  —  65°  without  the  evolution  of  gas. 
In  d  current   of   dry  air  solid    carbonic   anhydride   attains  a 

temperature  of  —90   C.     When  solid  carbonic  anhydride 

is  allowed  to   evaporate    freely  into    B    vacuum  the  reduction 

of  temperature  reaches  —125°,  when  the  vapour  pressure 

.'>  mm.  and  evaporation  proceeds  vei  v  slowly.      This   should 

n  mill  It  possible  to  produce  liquid  oxygen  with  the  ordinary 

ourci    of  a  laboratory  and   the  help  of  liquid  carbonic 

anhydride  only,  a  result  which  the  author',  hope  to  obtain 

Tic- crystals  of  carbonic  anhydride  are   without  action  on 

polarised  light.-  L.  T    T. 
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Electrolyri*  of  Hydrochloric  And  without  a    "Diaphragm. 

I  .  i  lettel.    Zeits.  f.  Eleotrotech.  u.  Electrochem.  2,  L895, 

- 
■  > » . 

Fi  i-  \m-1!  known  thai  on  electrolysing  hydrochloric  acid 
in  a  simple  cell  an  explosive  mixture  of  hydrogen  and 
chlorine  ia  obtained.  The  amount  of  this  mixture  falls 
Lerablj  below  the  theoretical,  owing  to  Borne  of  the 
dissolved  chlorine  rccombiniog  at  the  cathode  with  the 
liberated  hydrogen  to  re-form  hydrochloric  acid.  This  loss 
can  be  reduced  by  increasing  the  current  density,  as  the 
following  experiment  with  platinum  electrodes  and  12  per 
cent.  BC1  Bolution  shows  :  — 


Density  per  Square 
Metre. 

Current  Yield. 

E.M.F. 

Amp6res. 
240 
600 

1,200 

Per  Cent. 
41 
55 
CG 

Volts. 

1-4 

r<; 
1-7 

The  author  further  proves  that  the  yield  per  ampere  is 
much  increased  if  the  chlorine  be  rendered  less  soluble  in  the 
electrolyte  1  his  he  effected  by  the  addition  of  XaCl, 
MgCL_,  and  MgSO.,,  but  the  best  results  were  obtained  by 
the  addition  of  1LSO,  to  a  concentrated  salt  solution. 
Such  solution  consists  of  IIC1,  XaCl,  and.  XallSO,,  and 
dissolves  so  little  chlorine  that  it  is  barely  coloured. 

A  solution  containing  per  litre  ISO  grms.  XaCl  +  140grms. 
II..S(_)4  (  =  100  grms.  HC1)  held,  after  several  hours'  electro- 
lysis, only  oOl  grm.  free  chlorine  per  litre,  while  the  HC1 
present  reached  30'5  grms.  per  litre. 

A  current  density  of  240  amperes  gave  with  the  above 
solution  a  current  yield  of  70  per  cent.,  and  on  increasing 
the  current  to  COO — 700  amperes  ppr  sq.  m.  the  yield  rose 
to  02 — 98  per  cent.,  and  only  fell  when  nearly  all  the  free 
acid  was  decomposed. 

If  excess  of  sulphuric  acid  be  present,  oxygen  is  evolved 
along  with  the  chlorine  towards  the  end  of  the  electrolysis, 
until,  finally,  the  solution  is  practically  free  from  chlorine. 
Should,  on  the  other  hand,  the  XaCl  be  in  greater  amount, 
the  gas  evolution  at  the  anode  at  length  almost  ceases,  and 
the  solution  becomes  gradually  neutral. 

The  necessary  voltage  changes  as  the  electrolysis  proceeds, 
for  600  amperes  rising  gradually  from  1*8  volts  to  2'9 
volts,  and  then  suddenly  to  3  •  7  volts  at  the  point  when  the 
solution  is  nearly  neutral  and  the  rapid  decrease  in  yield 
occurs.     These  results  are  shown  in  a  series  of  curves. 

The  experiments  were  made  in  the  absence  of  sunlight 
and  the  current  yield  calculated  partly  by  absorption  of  the 
chlorine  in  KI  solution  and  partly  by  a  gas  analysis  method 
previously  described. — J.  T.  C. 

Electrolysis  of  Calcium  Chloride  Solutions  and  the  Her- 
mite  Process.  P.  Schoop.  Zeits.  f.  Electrochem.  1895, 
2,  [10],  209—214. 
The  "electrolytic  bleaching  powder  "  presents  no  advan- 
tages over  the  ordinary  chemically-obtained  article  ;  but  the 
"  electrolytic  chlorine  "  is  said  to  have  a  distinctly  stronger 
bleaching  action  than  a  bleaching-powder  solution  contain- 
ing an  equal  amount  of  available  chlorine.  A  chlorine 
solution,  obtained  by  electrolysing  5  per  cent,  calcium 
chloride  solution,  and  containing  0-015  per  cent,  available 
chlorine,  was  very  rapidly  acted  on  by  cleaned  jute-yarn,  so 
as  to  be  without  action  on  potassium  iodide  and  starch.  A 
larger  volume  of  this  solution  completely  bleached  a  known 
weight  of  the  jute-yarn  with  a  smaller  expenditure  of  avail- 
able chlorine  than  was  needed  when  bleaching  powder  was 
used.  To  make  the  action  with  bleaching  powder  equally 
rapid,  it  is  stated  that  a  much  stronger  solution  had  to  be 
used.  Probably  the  electrolysed  solution  contains  a  com- 
pound differing  from,  and  more  easily  decomposed  than, 
ordinary  bleaching  powder.  The  less  the  current  density, 
and  hence  the  less  the  percentage  of  calcium  chloride 
decomposed  per  second,  the  more  unstable  was  the  bleach- 
ing compound  produced  ;  part  of  the  bleaching  power  was 
lost  by  merely  standing  for  a  day.  This  is  not  such  a 
disadvantage  to  the  Hermite  process  as  it  seems,  for  the 


bleaching  substance  can  be  produced  in  presence  of  the 
materials  to  be  bleached. 

In  the   Hermite  apparatus  a  5  per   cent,    magnesium 

chloride  solution  is  electrolysed.  A  solution  of  bleaching 
effect  equivalent  to  100  kilos,  of  bleaching  powder  needs  an 
expenditure  of  21 C  horse-power  hours.  A  current  of  1,000 
amperes  is  employed,  anil  the  E.M.F.  in  the  electrolyser  is 
about  C  volts.  The  fluid  is  agitated  by  the  revolving  zinc 
plates,  but  in  spite  of  the  motion  and  of  the  scrapers  which 
work  against  the  zinc  plates,  crusts  of  magnesia  form, 
increasing  the  resistance  of  the  cell  and  lessening  the 
working  surface  of  the  cathode.  The  time  and  labour  of 
cleaning  away  these  crusts  constitute  a  notable  loss. 
Another  point  of  uncertainty  is  the  rate  at  which  the 
platinum  anodes  are  destroyed.  These  form  the  chief 
element  of  cost,  and  the  want  cf  trustworthy  data  as  to  their 
durability  has  militated  against  the  adoption  of  the  process. 

The  author  has  made  experiments  on  the  electrolysis  of 
calcium  chloride,  a  waste  product  of  the  ammonia-soda 
process,  and  a  substance  the  electrolysis  of  which  is  more 
steady  and  regular  than  that  of  magnesium  chloride.  He 
proposed  to  investigate  first  the  minimum  E.M.F.  at  which 
the  process  is  practicable,  and  has  found  that  more  than 
3  volts  are  not  necessary.  This  is  commercially  an  important 
point,  for  with  the  same  strength  of  current  the  yield  of 
bleaching  substance  is  greater  with  a  less  current  density^ 
while  of  course  the  cost  of  installation  increases  with  greater 
area  of  decomposing  surfaces.  The  concentration  of  the 
calcium  chloride  solution,  the  distance  apart  of  the  elec- 
trodes, and  the  addition  of  other  substances  to  the 
electrolyte,  also  need  investigation. 

The  electrolytic  cell  consists  cf  two  metal  plates  cemented 
watertight  to  a  glass  tube  bent  and  furnished  with  holes,  as 
in   the  illustration,  which   shows  how  the  circulation  and 


• 


fresh  supply  of  the  electrolyte  are  provided  for.  As  cathodes, 
copper,  sheet  steel,  zinc,  and  platinum ;  as  anodes,  graphite, 
gas  carbon,  and  platinum,  were  tried.  The  platinum  anodes 
were  made  of  thin  iridioplatinum  soldered  to  sheet  lead. 
Diffusion  experiments  showed  that  platinum  leaf  thinner 
than  0-02  mm.  was  not  continuous,  but  contained  cracks 
and  holes  which  in  some  cases  were  visible  under  the  micro- 
scope. The  iridioplatinum  not  only  resists  better  than 
platinum  the  action  of  the  substances  set  free  at  the  anode, 
but  is  mechanically  more  durable. 

The  electrolyte  flowed  from  an  upper  reservoir  through 
the  electrolytic  cell  into  a  lower  reservoir.  The  flow  was 
regulated  so  that  1  litre  per  hour  passed,  which  with  a  cell 
7  cm.  x  4' 5  cm.  x  1-4  cm.  gave  a  change  of  contents  20- 
or  25  times  per  hour.  The  current  was  derived  from  three 
accumulators,  and  a  resistance  coil  in  the  main  circuit 
allowed  the  current  to  be  kept  at  the  desired  strength.  By- 
means  of  a  high-resistance  galvanometer  the  fall  of  potential 
along  a  portion  of  the  circuit  of  known  resistance  could  be 
determined,  and  hence  the  current  strength  calculated.  The 
same  galvanometer,  by  an  alteration  in  the  connections, 
could  be  used  to  determine  the  difference  of  potential 
between  the  two  plates  of  the  electrolytic  cell,  or  the  varia- 
tions in  potential  taking  place  in  either  plate  from  time  to 
time.— J.  T.  D. 

Detection  and  Determination  of  Calcium  Chlorate  in 
Bleaching  Powder.  E.  Fresenius.  Zeits.  Anal.  Chem. 
34,  189.3,  434. 

See  under  XXIII..  page  8S7. 
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Calcium  Carbide.     W.  Borchcrs.     Zeits.  f.  Elektrotechnik 
u.  Elektrochem.  18<J5,  2,  IC3. 

.See  under  II.,  page  854. 

Estimation  of  Boric  Acid.     II.  Jay  and  Dupasquier. 
Coniptes  Rend.  121,  260  —262. 

See  under  Will.,  page  889. 

Detection  of  Small  Quantities  of  Potassium  Ci/anate  in 
Potassium  Cyanide.  E.  A.  Schneider.  Ber.  1895,  28, 
1540. 

.See  under  XXIII.,  page  887. 

PATENTS. 

Improvements  in  Process  and  Apparatus  for  the  Manu- 
facture of  Chlorine.  S.  A.  Sadler  and  It.  II.  Wilson, 
Middlesbrough.     Eng.  Pat.  15,886,  August  21,  1894. 

Chlorine  is  obtained  by  reacting  upon  hydrochloric  acid 
•with  nitric  acid  in  the  presence  of  sulphuric  acid,  the  acids 
being  fed  into  a  mixing  vessel  in  successive  measured 
quantities.  The  hydrochloric  and  the  nitric  acids  are 
siphoned  from  their  respective  tanks,  each  into  a  small 
vessel,  sulphuric  acid  being  supplied  to  another  similar 
vessel  from  the  concentrator  in  which  the  dilute  sulphuric 
acid  resulting  from  the  process,  is  strengthened.  A  rocking 
shaft,  driven  from  a  shaft  the  motion  of  which  also  actuates 
other  parts  of  the  apparatus,  passes  through  the  upper  part 
of  the  three  acid-containing  vessels,  carrying  cups  adjusted 
to  lift  the  required  quantities  of  the  acids  for  deliver}-  into 
the  mixing  vessel  of  earthenware  or  glass,  placed  at  one 
end  of  the  decomposer,  from  which  mixer  they  overflow  in 
cascades  into  several  trays,  one  below  the  other.  The 
decomposer  is  a  long,  rectangular,  closed  vessel,  built  of 
flags  or  the  like,  lined  with  lead  sulphate  cement,  supplied 
with  cross  divisions,  and  heated  by  steam  or  hot  air  pipes. 
The  hot  acid  is  conducted  by  a  pipe  from  the  decomposer 
into  a  vessel  provided  with  a  revolving  series  of  cups  or 
arms  to  raise  the  acid,  so  that  it  may  flow  into  an  adjacent 
evaporating  pan,  which  has  cross  partitions  to  prevent  the 
weak  acid  reaching  the  hottest  part  until  it  is  concentrated. 
The  chlorine  and  other  gases  evolved  in  the  decomposer, 
are  led  to  a  cooling  system,  cf  which  the  first  column  is  of 
stone,  packed  as  a  dephlegmator,  the  other  parts  consisting 
of  n  pipes,  on  to  the  tons  of  which  water  is  sprayed  ;  or  they 
may  be  water-jacketed.  Thence  the  gases  pass  into  a 
tower  fed  with  sulphuric  acid  from  a  cistern,  measured  by 
means  of  a  cup  actuated  by  a  rocking  shaft.  The  nitrous 
vitriol  flows  from  the  tower  into  a  receiving  tank,  to  be  run 
into  a  denitrating  apparatus.  The  chlorine  is  then  washed 
free  from  acid  in  a  tower  fed  with  measured  quantities  of 
water  in  the  manner  described,  the  hydrochloric  acid  being 
returned  to  the  decomposer. — E.  8. 

A  New  or  Improved  Process  and  Apparatus  for  the 
Production  of  Chlorine  from  Gaseous  Hydrochloric  Acid. 
P.  It.  J.  Krause,  Kadi  Kieuy,  near  Constantinople.  Eng. 
Pat.  16,227,  August  2.',,  1894. 

IIoj  sulphuric  acid  is  run  in  regulated  quantity  from  an 
elevated  concentrating  pan  into  the  top  of  .i  tower  constructed 
similarly  to  a  Clover's  tower,  which  also  receives  in  like 
manner  nitric  acid  through  a  measuring  apparatus.  A 
little  below  the  cover  to  the  tower  is  a  perforated  Btone 
diaphragm,  so  that,  a  chamber  is  thus  formed  in  which  the 
it  mix.  Hydrochloric  acid  gas  enter-  the  upper  part  of 
this  chamber  through  o  fine,  and  the  quantity  of  the 

•  in  a  given  time  being  lined,  the  proportion 

trie  acid  to  be  admitted  is  known  by  the  formula— 

•HC1   t-  2HNO,      4C1   »  2NOC1   I    HI  O. 

The  proportion  of  sulphuric  acid  to  be  admitted  IS  regulated 

,  the  density  of  Che  acid  flowing  from  the  bottom 

of  the  tOWer,  which  -honld  not  b<-  allowed  to  fall  below  from 

l'4B  to  i-.Vt.    Superheated  steam  i  through tuj 

below  the  diaphragm  in  such  proportion  a    to  maintain  the 

temperai  the  sulphuric  acid  at   from  125    to  130  ' 

'J  he    chlorine    and    nitrosyl    chloride    g;iscs  pass   from  the 


bottom  of  the  tower  by  a  pipe.  The  spent  acid  flowing  from 
the  bottom  of  the  tower  is  pumped  from  the  receiver  into 
the  elevated  concentrating  pan,  to  be  again  used. —  E.  8. 

Improvements  relating  to  the  Separation  of  Arsenic, 
Antimony,  Bismuth,  and  other  Metals  from  Spirit  of 
Salt  [Hydrochloric  Acid"],  Oil  of  Vitriol  or  Sulphur  if 
Acid,  and  other  Acid  Solutions,  find  to  Apparatus 
therefor.  W.  Whitehead,  Manchester,  and  C.  Gelstharp, 
Clayton,  near  Manchester.  Eng.  Pat.  18,910,  October  •'<, 
1894. 

Hydrogen  sulphide  is  pumped  from  a  generator  through  a 
series  of  closed  vats,  containing  the  impure  hydrochloric  or 
other  acid,  in  such  a  way  that  the  gas,  entering  the  liquid 
through  a  J -shaped  pipe  which  delivers  it  under  a  bell- 
Ynouthed  upright  tube,  carries  a  little  of  the  liquid  with  it 
into  the  next  vat  iu  the  series ;  it  is  finally  discharged 
through  a  scrubbing  tower  in  which  fresh  impure  acid  is  the 
absorbent.  All  the  vats  are  connected  by  a  horizontal  pipe, 
so  that  the  level  of  the  acid  may  be  adjusted  by  means  of 
control  cocks.  When  the  precipitation  in  the  first  tank  is 
complete,  the  gas  is  diverted  to  the  second  of  the  series,  the 
sulphides  are  allowed  to  settle  (after  expelling  the  excess  of 
hydrogen  sulphide  by  a  current  of  air,  if  preferred),  and  the 
purified  acid  is  run  off  through  a  cock  at  the  side,  whilst  the 
precipitate  is  discharged  by  a  sludge-cock  beneath,  and 
filtered.  An  alternative  method  of  introducing  the  gas  is 
described.  Instead  of  pure  hydrogen  sulphide,  the  use  is 
preferred  of  the  mixed  sulphur  dioxide,  hydrogen  sulphide, 
and  air,  resulting  from  the  decomposition  by  warm  dilute 
acid  of  the  yellow  liquor  obtained  by  the  lixiviation  of  old 
vat  waste. — W.  G.  M. 

Improvements  in  the  Manufacture  of  Chlorate  of  Soda. 
T.  T.  Best  and  J.  Brock,  Liverpool.  Eng.  Pat.  19,189, 
October  9,  1894. 

Chlorine,  preferably  diluted  by  inert  gases,  is  passed 
into  a  concentrated  solution  of  sodium  carbonate  to  satu- 
ration. A  series  of  connected  vessels  is  used,  to  contain 
the  sodium  carbonate,  so  that  any  excess  of  chlorine,  as 
well  as  the  hypochlorous  acid  evolved  in  the  reaction,  may 
be  absorbed  in  the  following  vessels.  The  process  is 
preferably  conducted  at  atmospheric  temperature,  and  the 
temperature  should  not  rise  above  100"  F.  When  the 
solution  in  the  first  vessel  is  fully  saturated,  it  is  emptied, 
recharged  with  fresh  solution,  and  placed  last  iu  the  series. 
The  cleared  saturated  solution  is  concentrated  to  cause 
sodium  chlorate  to  salt  out,  and  it  is  then  set  to  crystallise. 
The  sodium  chloride  obtained  may  be  purified  by  re- 
crystallisation.  As  sodium  carbonate  becomes  bicarbonate 
in  the  early  stage  of  the  process,  the  latter  salt  may  bo 
used  instead  of  the  former  when  it  is  convenient.  An 
ordinary  pump  may  be  used  in  forcing  the  chlorine  through 
the  alkaline  solution,  provided  the  chlorine  be  previously 
dried,  which  is  recommended  to  be  effected  as  directed  in 
Eng.  Pat.  16,151,  1893  (this  Journal,  1894,  810).— E.  S. 

Improvements  in  the  Manufacture  or  Production  of 
( 'hromates.  W.  L.  Wise,  London.  From  The  Deutsche 
Solvay-werke  Actiengesellschaft,  Bernburg,  Germany. 
Eng.  Pat.  20,168,  October  22,  1894. 

I.v  this  process,  ferric  oxide,  such  as  results  from  roasting 
p\  rites,  replaces  the  lime  ordinarily  used  to  mix  with 
chrome  iron  ore   for   furnacing.    The   proportions  of  the 

materials  recommended  are:  210  parts  chrome  iron  ore 
of  50  per  cent.,  17o  parts  sodium  carbonate,  and  L50  parts 
ferric  oxide,  with  addition,  if  desired,  of  from  50  to  So  purls 
of  lime.  The  intimately  mixed  materials  are  roasted  in 
the  usual  way,  and  the  product  is  lixiviated.  The  sodium 
Inornate  solution  is  freed  from  impurities  by  sulphuric 
add  OT  carbon  dioxide.  The  residue  left  after  lixiviation, 
which  Contain*  from  8  to  J  pi  r  edit    ol'ehromiuui  oxide,  may 

be  used  over  again  with  the   same  materials  as  before,  in 

certain    stated    proportions,    except    that    additional     ferric 

oxide  is  not  needed,  linci  thai  before  used  reappears  in 
the   residue.    The   action  of   the  ferric  oxide   on   the  ore 

and  alkali  durinfl  the    roasting,  is  stated   lobe   such   that  a 
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fcrrite  .1  the  alkali  is  formed,  which  becomes  converted 
into  ;i  chromat»  and  ferric  oxide. 

Improvement*  in  il<<  Manufacture  of  Sulphuric  Acid  and 
By-Products,  and  in  Apparatus  adapted  to  such  Manu- 
facture.     (I  i"l(T    International    ConventionO      •'•    D. 
irling,     Philadelphia,     U.S.A.        Eng.     Pat.     13,171, 
January  8,  1895. 
The  mixture  of    nitrogen   peroxide   (NOj)   and  oxygen, 
,  wired  when  fused  sodium  or  potassium  nitrate  is  electro- 
lysed, is  used  as  a  substitute  in  this  process  for  the  nitric 
acid  ordinarilj   used.     In  a  Bulphuric  acid  plant  arranged 
with    ihis    invention,    the    pyrites    burners 
communicate    with    the    dust-chamber    by    means    of    a 
ontal    flue,    within    which    is    placed    the    electrolytic 
situs,    and    the    dust-chamber   communicates    by    a 
transverse    flue  with  a  Clover  tower,  which    thus  receives 
sulphurous    gases   from   the  kilns,  as   well   as,   by   a 
Ate  duct,  the  nitrogen  peroxide  and  oxygen,  generated 
as  descril  i  d 

The  rectangular  decomposing  vessel  for  the  nitrate  is 
of  cast-iron,  and  is  furnished  below  with  a  discharge  pipe- 
controlled  by  a  cock,  and  with  a  removable  insulated  cover 
with  a  pipe  for  conveying  the  liberated  gases  to  the  Glover 
tower.  A  supply  pipe  extends  through  the  cover  to  a  point 
near  the  bottom  of  the  vessel.  A  series  of  cast-iron  plates 
depend  from  the  cover,  connected  to  the  positive  pole  of  a 
source  of  electricity,  the  vessel  itself  being  connected  to  the 
negative  pole.  The  vessel  is  charged  with  sodium  nitrate  to 
about  two-thirds  of  its  height,  and  the  salt  is  kept  in  fusion 
by  the  heat  of  the  kiln  gases,  l'art  of  the  vertical  pipe 
hiding  from  the  decomposing  vessel  to  the  duct  is  con- 
structed of  glass,  so  that  it  may  be  known  by  the  colour 
of  the  gases  passing,  whether  or  not  the  salt  is  spent.  When 
the  gases  cease  to  pass  the  current  is  switched  to  a  second 
similar  apparatus,  and  the  first-used  vessel  is  discharged 
and  refilled.  The  sodium  oxide,  or  similar  residuum  from 
the  vessels,  is  dissolved  in  water  to  form  a  crude  caustic 
soda. — E.  S. 

Process  for  Utilising  Nitre-Cake  and  other  Arid  Sulphates. 

J.  D.  Darling,  Philadelphia,  U.S.A.     Eng.  Pat.  12,316, 

June  25,  1695. 
The    process    consists   in    treating  acid    sulphates    electro- 
1\  tie-ally,  in   such  manner  as    to  decompose  an  electrolyte 
containing   a    similar  base   to  that  of   the    sulphate,    with 
transference  of  such  base  to  the  sulphate. 

The  invention  is  described  in  reference  to  the,  treatment 
of  nitre-cake,  solution  of  which  is  placed  in  the  two  outer 
compartments  of  a  three-compartmented  vessel,  the  parti- 
tions to  which  are  in  whole  or  in  part  porous.  The  central 
compartment,  which  is  charged  with  sodium  chloride 
solution,  is  closely  covered  and  provided  with  a  feed  orifice, 
tor  admission  of  solid  sodium  chloride,  and  with  a  gas 
outlet  for  the  chlorine  produced.  It  contains  a  carbon  elec- 
trode, forming  the  positive  pole.  The  electrodes  in  the 
outer  cells,  constituting  the  negative  pole,  may  be  of  sheet- 
lead.  Sodium  chloride  is  added  from  time  to  time  to  the 
central  cell  until  the  acid  sulphate  in  the  outer  cells  is 
neutralised,  when  the  neutral  salt  is  drawn  off,  filtered,  and 
crystallised.  The  mother-liquor  may,  with  addition  of 
water,  be  utilised  in  dissolving  a  fresh  portion  of  nitre-cake. 
The  chlorine  evolved  during  the  electrolysis,  is  taken  to  be 
absorbed  by  lime,  or  is  otherwise  applied. — E.  S. 


HlI.-aLASS,  POTTERY.  ENAMELS. 

PATENTS. 

Improvements  in  or  relating  to  Kilns  for  Burning  Potter//, 
Bricks,  and  the  like.  13.  Dawson,  Malvern  Link.  Wor- 
cester.    Eng.   Pat.  If, 7 11,  October  10,  1894. 

When  gas-fired  kilns  have  been  arranged  in  groups  and 
worked  in  succession,  the  first  kiln  has  usually  been  supplied 
with  cold  air,  so  that  it  has  to  he  in  action  for  some  hours 
longer  than  the  succeeding  kilns.     In  the  present  invention, 


the  air  is  heated  in  a  regenerator  before  entering  the  f ir- 1 
kiln,  so  that  the  time  required  for  each  kiln  is  the  -ame. 
By  a  suitable  arrangement  of  mains  and  valves,  any  one  or 
more  of  the  kilns  may  be  started  before  the  others.  After 
one  or  more  kilns  have  been  heated,  the  products  of  com- 
bustion can  be  passed  into  the  regenerators,  from  which  a 
constant  supply  of  hot  air  can  thus  he  obtained. — V.  C. 

Improvements    in    the   Manufacture    of    Potter//     or     like 

Ware.    E.  A.  Shaw,  Buglawton, near  CoDgluton, Chester. 
Eng.  Pat.  20,13s,  October  22,  1894. 

'I'm:  inventor  dispenses  with  the  first,  or  "biscuit"  firing, 
by  impregnating  the  material  with  soluble  glass,  which, 
after  drying,  renders  the  ware  sufficiently  hard  to  be 
handled  and  decorated.  Ten  parts  by  measure  of  water  to 
1  part  by  measure  of  soluble  glass  of  CO  per  cent,  strength 
is  a  suitable  proportion  in  which  to  apply  the  impreguatint' 
material. — V.  C. 

Improved  Adjustable  Table  for  FA.  -king  Glass.  8.  Puchner, 
Weiden,  Bavaria,  and  K.  Schubert,  Amberg,  Bavaria. 
EDg.  Pat.  10,741,  May  30,  1895. 

Hitherto  the  edges  of  glass  objects  intended  to  be  etched 
have  been  set  in  wax,  which  it  is  often  difficult  to  remove, 
and  which  sometimes  fails  to  protect  the  edges  from  the 
action  of  the  acid.  In  the  present  invention  a  table,  adjust- 
able both  as  to  level  and  as  to  the  shape  of  the  periphery,  is 
provided  with  a  rubber  packing,  which  efficiently  protects 
the  edges  from  the  action  of  the  acid.  Eor  the  purpose 
of  removing  the  acid,  one  of  the  rails  of  the  table  is  provided 
with  a  slot  into  which  the  acid  is  made  to  run  at  the  end 
of  the  operation,  by  tilting  the  table  by  means  of  an 
adjusting  screw. — V.  C. 

An  Improved  Process  and  Means  for  Producing  Clear 
Plate  Glass  in  Cuvette  Furnaces.  F.  G.  Schluder, 
Deuben,  near  Dresden,  and  W.  G.  Verstaudig,  Dresden- 
Neustadt,  Geimany.     Eng.  Pat.  13,151,  July  8,  1895. 

In  cuvette  glass-furnaces  comprising  a  melting  and  a 
working  cuvette,  it  has  hitherto  been  difficult  to  prevent 
impure  glass  making  its  way  through  the  connecting 
passage.  In  the  present  invention,  air  is  admitted  at  the 
proper  time  into  the  connecting  passage,  so  that  the  glass 
then  in  the  passage  is  cooled  and  half  congealed,  which 
prevents  the  flow  of  any  impure  glass  from  the  melting 
cuvette  into  the  working  cuvette.  When  the  glass  in  the 
melting  cuvette  has  become  clear,  the  half-congealed  glass 
in  the  passage  can  be  remelted  by  stopping  the  air  holes  in 
the  passage. —  V.  C. 

Improvement  in  Method  of  Refininj  Kaolin  and  other 
Earths.  O.  Imrav,  London.  From  D.  H.  Chambers, 
Pittsburg,  U.S.A.  '  Eng.  Pat.  14,050,  July  23,  1895. 

Hitherto  kaolin  has  been  separated  from  gritty  matter  by 
mixing  with  water  and  allowing  the  gritty  particles  to 
settle,  which  is  a  slow,  expensive,  and  inefficient  method. 

In  the  present  invention  the  material  is  disintegrated, 
without,  however,  grinding  down  the  gritty  particles,  and  is 
then  heated,  preferably  in  a  steam-jacketed  cylinder,  to  such 
temperature,  that  the  kaolin  will  not  absorb  moisture  during 
the  subsequent  treatment.  The  material  is  then  "  screened," 
which  separates  the  larger  gritty  particles,  and  is  finally 
passed  through  bolting  cloth,  leaving  behind  all  the  finer 
particles  of  grit,  as  well  as  any  surface  clays  which  may 
have  been  present. — V.  C. 


IX-BUILDIM  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

PATENT. 

The  Manufactuie  of  Improved  Fireproof  and  Weather- 
proof Materials  or  Products.  C.  Williams,  London. 
Eng.  Pat.  19,580,  October  15,  1894. 

The  following  are  examples  of  the   niate'ia's,  with  a  state- 
ment as  to  their  several  uses: — 
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I. 

11. 

III. 

IV. 

Parts. 

fiO 
40 
70 

160 

Parts. 
60 
40 

1"> 

06 

175 

Parts. 
100 

60 
20 

lio 

30 

1'nrts. 

Maguesian  silicate 

Ferro-magnesian  silicate 

60 

70 

50 

50 

Magnesium  chloride  solution. . . . 

100 

After  tbe  silicates  and  oxides  have  been  incorporated, 
the  mass  is  saturated  with  the  chloride  solution,  and  is 
subsequently  pressed  or  moulded. 

No.  I.  is  suitable  for  roofing  plates  or  wall  linings. 

No.  II.  for  the  same,  or  for  outside  walls  of  framework 
houses. 

No.  III.  for  use  in  thin,  flexible  sheets,  the  barium 
compounds  making  the  material  capable  of  taking  a  better 
surface  finish. 

Xo.  IV.  may  be  used  in  slabs,  but  is  especially  suitable 
for  covering  purposes,  for  which  water  must  be  added. 

—V.  C. 


X.-METALLURGY. 


The  Extraction  of  Zinc  from  Zinc-Lead  Sulphides. 
and  Mining  J.,  August  1895,  146. 

The  process  by  which  it  is  proposed  to  utilise  the  Broken 
Hill  (Australia)  sulphide  ores,  which  are  said  to  contain  on 
the  average  22  ounces  of  silver,  25  percent,  of  lead,  and  20 
per  cent,  of  zinc,  is  as  follows  : — The  ore  is  roasted  in  the 
ordinary  furnaces  until  the  zinc  is  converted  into  sulphate 
and  oxide,  the  former  of  which  is  leached  out  with  water 
and  the  latter  with  dilute  sulphuric  acid.  The  leached  ore, 
which  contains  the  lead  and  silver,  is  then  smelted  in  the 
usual  manner.  Thus  far  the  process  does  not  differ  from 
those  tried  in  many  places  in  the  United  States,  and  in  which 
it  was  found  difficult  to  render  all  the  zinc  soluble  in  water 
or  dilute  acid. 

The  novelty  in  the  new  treatment  consists  in  the  cheap 
recovery  of  the  zinc  in  a  merchantable  form  from  the  solu- 
tion. This,  it  is  said,  is  secured,  after  removal  of  iron, 
copper,  &c,  by  the  Marsh  and  Storer  process,  which 
consists  in  precipitating  the  zinc  as  oxide  by  means  of 
magnesium  oxide  at  the  boiling  temperature,  from  the  zinc 
solution.    The  magnesium  oxide  is  prepared  from  magnesite. 

Whilst  it  is  claimed  that  the  zinc  oxide  prepared  in  this 
way  is  even  more  profitable  than  spelter,  it  is  counted  in 
the  estimates  that  most  of  the  oxide  may  be  reduced  to 
-peltcr  in  the  usual  manner. 

Another  proposed  method  of  recovering  the  zinc,  from 
the  sulphate  solution  is  the  Siemens  electrolytic  precipi- 
tation of  metallic  zinc,  whieh  Mew-.  Siemens  Brothers  and 
Co.  say  can  be  effected,  under  the  conditions  proposed, 
from  the-  -olution  at  a  cost  of'.".'.  )2s.  per  long  ton  of  zinc, 
or  with  royalty  on  patent  At.  Vis.  per  ton. 

The   proposed    -melting  works   are  to  be  establish 
Lake    Illawarra,   near  Sydney,    N.S.VV.,  and    within   a  few 

miles  of  the  eoalmii  i     >i  will  cost  at  the  worki   6 

(1*50  doL)   i"'r  ton,  unscreened,  and   Si.  '.'/.  for  small 

stated  that  i*.  requires  fully  three  ton  of  coal  to 

• 

Preparation   oj  Pure    '/■>"<      I      afylitu  and    0.    Fromm. 
Bet.  28,  1568 — 11 

I  us.  authoi -  con  i/y  analysing  a  number  of  samples 

'commercially  pare  "metal.     100   ffrms.  were  used  in 

ind  of    Heir    anaU  lic.'il   method 

.    preliminary    fractional    precipitation    with    ammonium 

-ulpi, 

■  fl)    lead,  cadmium,  and  iron,  not 
ne:.       I  lie    following    quantities     were    estimated    in 

oi  commercially  pin.    zinc 


from  various  sources,  seven  of  them  repute  I  pine  zinc  from 
leading  manufacturers,  and  in  the  table  below  numbered 

1  to  7  :  — 


Eng. 


Lead. 

Cadmium. 

Iron. 

72 

30 
;"> 

S 

10 
21 
11 
58 

ill 
68 
23 
16 

IX 

S 

!»!) 
83 

1.", 

.} 

J[ 

:s 

•I 

1, 

)  '  1 

•I 

<; 

86 

7 

Electrolytic  zinc,  commercial  . 

t 
17 

Various  processes  for  the  purification  of  pure  zinc  were 
investigated,  as  follows  : — 

I.  Dry  Processes.  —  ltecrystallisation  of  the  metal 
reduced  the  lead  impurity  from  O'til  to  0-02  per  cent,  after 
five  repetitions  ;  the  cadmium  fell  from  I  -27  to  0*36  per 
cent,  in  four  recrystallisations.  The  iron,  on  the  other 
band,  increased  from  0-92  to  3' 2  per  cent,  in  two 
crystallisations.  This  process  can  scarcely  be  re- 
commended. 

II.  Wet  Processes  (Electrolytic). —  (l)I5y  separating  the 
metal  from  solutions  of  purified  salts  with  insoluble  anodes  ; 
(2)  by  electrolytic  purification  by  means  cf  soluble  anodes 
of  zinc. 

In  all  cases  purified  zinc  sulphate  was  used.  Iron  was 
eliminated  by  heating  the  solution  with  zinc  oxide  in 
presence  of  hydrogen  peroxide.  After  warming  and 
filtering,  a  solution  free  from  iron  is  obtained.  Eor  the 
elimination  of  other  impurities  the  following  methods  are 
recommended : — (a.)  Kecrystallisation  of  tbe  sulphate 
from  solution  in  dilute  alcohol,  (b.)  Decomposition  of 
zinc  ethyl  with  sulphuric  acid,  (r.)  Electrolysis  of  the 
solution  with  platinum  electrodes  and  weak  currents,  keep- 
ing the  solution  neutralised  by  means  of  zinc  oxide. 
Pb,  Cd,  and  Fe"  are  separated  at  the  cathode ;  Pb02  and 
Ee20:(  at  the  anode.  ((/.)  Treatment  of  ZnS04  solution 
with  purified  zinc.  (<■.)  Treatment  of  porous  zinc 
(electrolytic)  with  less  than  the  equivalent  of  sulphuric 
acids  in  dilute  solution. 

A  pure  zinc  oxide,  required  in  the  above  treatments, 
may  be  prepared  from  the  nitrate  by  fractional  precipitation 
with  ammonium  sulphide. 

The  m;iin  issue  of  the  investigation  is  that  the  purest 
zinc  is  obtained  by  repeated  electrolytic  separation  of  the 
metal  in  the  spongy  form  from  basic  solutions  of  the 
sulphate.     The  impurities  do  not  exceed  1  part  per  100,000. 

As  a  final  purification  (elimination  of  non  metallic 
elements,  dissolved  gases.  Ike.)  the  authors  recommend 
distillation  in  vacuo.  —  C.  P.  C. 

Preparation   and  Properties  of  Pure   (last    Molybdenum. 

11.  Moissan.  (omptes  Kend.  120,  1320 — 1320. 
Molybdenttm  can  be  obtained  pure  and  in  the  fused  state 
in  the  electric  furnace;  it  has  a  density  of  9-01,  is  as 
malleable  as  iron,  can  he  filed  when  cold,  and  forged  when 
hot.  By  cementation  it  forms  a  steel-like  body  of  greater 
hardness  than  the  pure  metal,  and,  conversely,  this  sub- 
stance, when  heated  in  a  mass  of  oxide,  loses  its  carbon, 
and  re  assumes  the  properties  of  pure  molybdenum.  With 
excess  of  carbon  in  the  electric  furnace,  molybdenum 
famishes  fl  crystalline  carbide,  Mo_,C. — 1).  A.  L. 

Duci!  Puddling  of  Iron.  K.  Bonehill.  Iron  and  Steel 
Insl.,  Autumn  Meeting,  1895.  The  Ironmonger,  1895 
72,  814—818. 

Ikon  from  the  blast  furnace  is  run  into  a  reservoir  capable 

of  holding  about  .'!.",   tons,  which  is  heated   by  means  of  a 

pi  >dm    '.     The   reservoir  is  situated  close  to  a  group 

of     four    puddling    furnaces.      The    walls    of    the    reservoil 

tain  sevei  il  openings  at  different  level:;,  through  which 
the  inoltenmet.il  i,  run  into  a  ladle,  and  thus  transferred 
io  a  puddling  furnace  on  the  Siemens  Bystem.  it  is 
rabbled  immediately,  and  is  half  ad  hour  tin-  blooms 
withdrawn  and  taken  direct  to  the  steam  hammci 
l'»y   tine  .ith  die  process  of  casting  into  pig- 

md    romeltiog   In    tie  puddling    furnace,   a   great    savin;' 
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in  time  La  effected  and  the  average  production  of  a 
puddler  near!]  doubled.  Moreover,  the  loss  of  metal  does 
i  6  per  cent.,  whilst  in  ordinary  work  it  amounts 
i,  n;  per  cent.  In  the  question  of  economy  il  is  stated 
there  is  a  Baring  of  1*98.  in  labour,  6'2s.  in  fuel,  and 
8*6».  in  waste,  making  a  total  saving  of  1 1  •  7v.  per  ton. 
i  Ither  advantages  of  the  process  arc  the  smaller  space 
required,  and  a  decrease  in  superintendence. — A.  W. 

Nickel  Steel  mid  its  Advantages  over  Ordinary  Steel. 
II.  Wiggin.  Iron  and  Steel  Inst.,  Autumn  Meeting,  1895. 
The  Ironmonger,  1895,  72,  351—358. 

A  i  i'i  ic  paying  a  tribute  to  the  work  of  Mr.  James  Kiley  on 
nickel  steel,  the  author  proceeds  to  advocate  its  use  in  many 
technical  branches  other  than  those  already  adopting  it. 
The  nickel  steel  containing  about  3  J  per  cent,  of  nickel  is 
the  alloy  chiefly  produced,  as  it  possesses  a  tensile  strength 
30  per  cent,  higher  than  ordinary  steel,  with  an  increased 
elastic  limit  of  at  least  75  per  cent.  In  its  application  to 
boilers  an  increased  pressure  of  30  per  cent,  could  be 
obtained  for  the  same  weight  of  material,  and,  if  experience 
bore  out  the  early  experiments,  in  respect  to  corrosion, 
the  nickel  steel  boiler  would  possess  a  longer  life.  An 
ordinary  steel  having  an  elastic  limit  equal  to  nickel  steel 
would  be  a  high  carbon  one  very  deficient  in  elongation 
and  difficult  to  work.  Nickel  steel  beyond  the  elastic  limit 
has  a  sufficient  range  of  increased  resistance  with  fully 
as  large  an  ultimate  elongation  as  ordinary  mild  steel. 
It  also  gives  better  results  under  the  drop  test  ;  and  for 
this  reason,  and  its  greater  strength  and  stiffness,  it  is 
used  for  shafts,  piston  rods,  propellers,  &c.  The  author 
believes  that  nickel  steel  will  replace  ordinary  steel  in  the 
same  way  that  the  latter  has  superseded  wrought  iron. 

An  important  discussion  followed  this  paper.  Mr.  J. 
Riley  thought  that  the  metal  should  have  more  attention 
than  it  had  yet  received,  and  said  that  the  type  of  metal 
for  the  construction  of  the  hulls  of  ships  should  have  a 
tensile  strength  of  40  tons  per  square  inch  as  a  minimum, 
an  extension  of  16  per  cent,  measured  on  8  inches,  and 
should  answer  the  usual  bending  test  of  Lloyd's.  Mr. 
13eardmore  said  that  he  had  cast  a  cylinder  of  nickel  steel 
which  contained  about  64  tons  of  metal,  and  which  he 
believed  to  be  one  of  the  best  castings  ever  produced.  In 
making  nickel  steel  ingots  the  alloy  was  regular  in  com- 
position, and  there  need  be  no  loss  of  nickel  in  the  slag  if 
the  process  be  properly  carried  out.  Metallic  nickel  could 
now  be  obtained  free  from  sulphur  and  phosphorus. 
Mr.  Windsor  Richards  referred  to  the  scale  which  clung  to 
nickel  steel  in  hot  working,  and  which  would  not  flake  off 
like  the  scale  from  ordinary  steel.  It  was  probably  owing 
to  the  rough  surface  thereby  produced  that  this  metal  had 
been  so  sparingly  used  for  shipbuilding.  Mr.  R.  M.  Thomp- 
son spoke  of  some  recent  German  experiments  on  nickel 
steels  containing  from  1  to  25  per  cent,  of  nickel  with 
varving  degrees  of  carbon.  With  15  per  cent,  of  nickel  an 
almost  new  metal  has  been  discovered  possessing  a  tensile 
strength  more  than  double  that  referred  to  above.  The 
increased  cost  of  this  metal,  with  its  great  advantages, 
would  only  amount  to  2  per  cent.  In  the  United  States  at 
the  present  time,  nickel  steel  is  being  used  for  armour  plates, 
small  arms  barrels,  large  guns,  wire  for  torpedo  netting, 
and  the  construction  of  vessels.  In  Russia,  France,  and 
Germany  it  is  being  largely  used,  and  it  almost  seemed  as 
though  England  knew7  how  to  produce  things,  but  was  not 
quite  ready  to  use  them  after  they  were  produced. 
Mr.  Milton  defended  Lloyd's  Register  against  the  charge  of 
backwardness  in  adopting  improvements,  and  spoke  of  its 
ready  adoption  of  mild  steel.  It  did  not  oppose  the  use  of 
nickel  steel  at  the  present  moment,  but  it  required  that  all  the 
good  qualities  claimed  for  it  should  be  proved.  In  the  intro- 
duction of  steel  fresh  working  appliances  had  to  be  used ; 
in  the  same  way  probably  nickel  steel  would  require 
particular  appliances  and  treatment,  and  nobody  seemed 
to  say  anything  about  this.  As  regards  its  use  for  boilers, 
unless  it  was  suitable  for  furnaces  it  would  not  be  of  any 
advantage.  Sir  H.  Wiggin  could  not  understand  why 
nickel  steel  had  not  been  adopted  by  England,  since  it  had 
been  so  extensively  used  in  other  countries.  Mr.  Ford  took 
exception  to  making  comparisons  as  to  the  saving  in  weight 


by  the  adoption  of  nickel  steel  at  the  expense  of  ordinary 
Steel  ;  he  thought  there  was  room  for  both.  He  challenged 
the  superiority  of  nickel  steel  in  any  section  up  to 
inch,  as  ordinary  steel  would  give  quite  as  good  results  up  to 
that  thickness ;  but  in  large  masses  where  there  was 
larger  crystallisation  there  was  undoubtedly  a  field  for  it. 

—A.  W. 

Production  <;/'  Iron  by  a.  New  Process.  R.  A.  Hadfield. 
Iron  and  Steel  Institute,  Autumn  Meeting,  1895.  The 
Ironmonger,  1895,  72,  347—350. 

Tins  paper  describes  an  entirely  new  process  for  pro- 
ducing iron,  which  as  yet  has  no  practical  value,  but  only  a 
scientific  interest.  The  metal  is  obtained  by  heating  iron 
oxalate  in  a  basic-lined  crucible  for  about  15  minutes,  and 
then  adding  aluminium,  and  a  small  quantity  of  lime  and 
fluorspar  as  a  flux,  to  the  ferrous  oxide  so  obtained,  and 
heating  to  a  high  temperature.  Yiy  this  means  an  alloy  of 
iron  and  aluminium  was  obtained  free  from  carbon,  which 
was  hard  enough  to  scratch  glass,  and  which  was  non- 
magnetic. The  experiments  were  continued  in  this  direc- 
tion, taking,  in  the  first  place,  ferrous  oxide,  until  a  metal 
was  obtained  having  the  following  composition  : — Iron, 
97*50  per  cent.;  carbon,  0"03;  silicon,  1*17;  sulphur, 
0"17;  phosphorus,  0-016;  aluminium,  0-02;  and  copper, 
0*81  per  cent.  Its  specific  gravity  was  7-75.  A  still  purer 
metal,  containing  99'  75  per  cent,  of  iron,  was  also  obtained. 
The  experiment  was  interesting  as  showing  the  production 
of  pure  iron  from  its  oxide  without  the  aid  and  introduction 
of  carbon,  and  provided  that  aluminium  becomes  cheaper 
it  may  be  found  of  use  for  the  production  of  pure  iron  for 
certain  classes  of  electrical  work. — A.  W. 

Thermochemistry  of  the  Bessemer  Process.  W.  N.  Hartley. 
Iron  and  Steel  Institute,  Autumn  Meeting,  1895.  The 
Ironmonger,  1895,  72,  321—334. 

The  author  has  taken  spectra  of  the  Bessemer  flame  at 
different  periods,  and  gives  the  exact  measurements  of  the 
lines  produced,  and  compares  one  spectrum  with  another. 
It  is  difficult  to  give  a  single  spectrum  as  typical  of  the 
Bessemer  flame,  as  it  is  not  only  a  complex  one,  but  it 
exhibits  differences  in  constitution  during  different  periods 
of  the  blow,  and  even  during  different  intervals  in  the  same 
period,  such  as,  for  instance,  the  varying  spectra  obtained 
during  the  boil  period.  Again,  the  spectrum  differs  in 
different  works,  the  difference  being  due  to  the  varying 
temperatures  and  composition  of  the  metal  blown.  On  the 
first  appearance  of  the  flame  there  is  a  continuous  spectrum, 
caused  by  the  burning  of  the  carbon  monoxide,  and  the 
lines  of  the  alkali  metals  appear.  During  the  second  period 
of  the  boil,  the  flame  exhibits  a  continuous  spectrum  of 
bright  rays,  overlying  which  is  a  number  of  bright  bands. 
Some  of  these  appear  to  diminish  in  intensity  on  the  side 
towards  the  least  refrangible  rays,  whilst  others  are  hounded 
by  lines  or  by  very  narrow  bands,  possibly  by  the  sharp 
edges  of  bands.  At  the  commencement  of  the  boil  the 
bands  are  not  sc  numerous,  nor  are  the  lines  so  strong  as 
subsequently,  excepting  the  lines  of  the  alkali  metals. 
Certain  lines  appear  only  at  the  commencement  of  the  boil, 
others  do  not  appear  until  the  end.  There  is  no  very  great 
difference  between  the  spectra  taken  at  the  close  of  the 
boil  and  the  commencement  of  the  third  periods  or  fining 
stage.  Both  in  the  second  and  third  period  there  are 
several  lines  which  are  short,  and  seen  only  at  the  base  of 
the  flame  ;  others  are  broad  at  the  base  of  the  flame  like 
bands,  but  towards  the  tip  they  attenuate  into  lines.  Such 
a  conversion  of  band  spectra  into  line  spectra  is  observed 
when  the  substances  which  yield  them  diminish  in  quantity 
in  the  flame.  The  greater  number  of  lines  are  iron  lines. 
The  prominent  bands  of  low  refrangibility  are  due  to 
metallic  manganese,  but  they  are  not  quite  similar  to  the 
bands  of  that  metal,  as  the  bands  of  carbon  overlie  them. 
Lines  of  great  refrangibility  have  now  for  the  first  time 
been  observed,  most  of  them  being  strong  and  sharp, 
forming  characteristic  groups,  which  can  be  identified  with 
iron,  as  seen  in  the  arc  spectrum.  No  absorption  bands  are 
seen,  no  nitrogen  bauds,  nor  bands  of  calcium  or  magnesium 
oxide,  nor  the  lines  of  these  metals.  There  is  no  trace  of 
chromium,  nickel,  cobalt,  or  copper. 
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The  Bessemer  flame  is  not  the  result  of  combustible  gases 
or  vapours  being  mixed  with  oxygen,  and  burning  within 
the  converter,  and  thus  in  a  state  of  combustion  issuing  into 
the  air,  but,  on  the  contrary,  it  is  carbon  monoxide  mixed 
with  metallic  vapours  at  an  exceedingly  high  temperature, 
burning  outside  the  converter  in  a  cold  atmosphere.  That 
complete  combustion  takes  place  in  the  converter  is 
erroneous.  The  fact  that  the  lines  of  manganese  do  not 
appear  at  the  commencement  and  termination  of  the  blow 
is  explained  b}r  the  quantity  of  metal  volatilised  at  those 
periods  beinginsufneient  for  the  production  of  a  spectrum. 
With  a  metal  containing  but  little  manganese  the  latter  is 
all  converted  into  silicate  during  the  first  period,  and  the 
manganese  must  therefore  be  vaporised  from  the  slag.  This 
explains  the  fact  that  when  a  converter  is  being  heated  with 
coke  after  it  has  been  used,  but  not  relined,  the  spectrum 
of  the  Bessemer  flame  makes  its  appearance,  manifestly 
from  the  adhering  slag.  The  disappearance  of  the  manga- 
nese spectrum  at  the  third  or  fining  period  is  primarily  due 
to  a  reduction  of  the  quantity  of  carbon  monoxide.  When 
the  last  traces  of  carbon  are  gone  the  blast  instantly 
oxidises  any  manganese  that  may  be  in  the  converter,  and 
also  some  of  the  iron,  so  that  the  temperature  immediately 
fills.  The  entire  spectroscopic  phenomena  of  the  blow  are 
therefore  determined  by  the  chemical  composition  of  the 
molten  iron  and  of  the  gases  and  metallic  vapours  within 
the  converter,  the  temperature  of  the  metal  and  that  of  the 
issuing  gases. 

The  author  then  deals  with  the  temperature  of  the 
converter,  using  the  spectrum  as  an  index.  When  the  same 
substance  emits  two  spectra  it  is  evident  that  either  the 
rate  of  vaporisation  or  the  temperatures  of  the  vapour 
differ  ;  the  more  complex  the  spectrum  the  higher  is  the 
temperature.  When  the  spectrum  extends  through  the  visible 
ravs  into  the  ultra-violet  region,  and  an  increase  is  observed  in 
the  number  and  intensity  of  the  ultra-violet  rays,  nothing  but 
an  increaseof  temperature  will  serve  to  account  forthechange. 
No  increase  of  material  in  the  flame  would  increase  the 
refrangibility  of  the  rays  emitted  by  its  vapour.  Hence  the 
study  of  the  ultra-violet  spectra  has  another  importance 
as  an  indication  of  temperature.  The  difficulty  of  ascer- 
taining the  maximum  temperature  of  any  flame  is  pointed 
out,  and  is  illustrated  by  the  flame  of  a  candle,  which 
although  having  very  small  heating  effect,  contains  carbon 
in  a  state  of  vapour,  and  is  capable  of  melting  fine  platinum 
wire.  There  is  one  significant  fact  to  be  observed  in  the 
spectra  of  the  flame  photographed  during  the  boil  and  the 
finishing  stage  which  bears  on  the  temperature  of  the 
metal.  When  the  oxyhydrogen  flame  spectra  of  man- 
ganese, manganic  oxide,  iron,  and  ferric  oxide  are  photo- 
graphed, the  number  of  the  lines  and  bands  in  the  spectra 
are  not  more  muneronf  than  with  a  Bessemer  flame  spectra 
of  only  a  half  minute's  exposure,  though  the  above  spectra 
may  have  received  an  exposure  of  from  30  to  HO  minutes. 
Again,  judging  By  the  number  of  lines  and  bands  belonging 
to  iron  and  manganese  which  have  been  photographed  in 
oi  tie:  Bessemer  flame,  the  temperature  must 
in  any  ease  nearly  approach  that  of  the  oxhydrogen  flame, 
if  it  doe,  not  very  generally  exceed  it. 

Finally,  the  author  ealculati  -  that  the  heat  unit-  developed 

by  the  combustion  in  the  converter  of  the  impurities  of 

S    ton-    of    pig-iron    of    a     given    composition    amount     to 

I  07,  and  the  specific  heat  of   the  iron  and  products  oi 

Combustion,  with    also   the   nitrog.-n   in    the   air,  amounts  to 

1071*9   kilo,  heat    units.      The    theoretical    pjrromi 

effect,  or  the  temperature  attained  above  that  of  the  molten 


•    iron,  is  therefore 


I, ".".-, b'7 


1,454     C.      Allowing   that 


'••  '   io7i-e 

.V)  per  cent,  of  the  heat  i-  absorbed  or  conveyed  away,  the 

perature    would    be    727     C.  above    tb.it    of    molten  pig- 
iron.     In  tb  of  grey  iron,  melting  at   1,220   C.,  the 
I    acquire   a   temperature    of    about    1,947°    C, 
which    is   very  considerably  above   the   melting   point  of 
platinum. — A.  W. 

The   Hardening  nj  Steel.    II.  M.  Howe.     Iron  and  Steel 
Autumn    Meeting,    i>-:>.v     The    [ronmoi 
»,72      •' 
I."*  •  viewing  tl  nid  theories  of  others  to 

lain  the  hardening  of  ite<  I,  the  author  ipeaki  of  certain 


irons  which  contain  a  "jog,"  a  term  which  he  uses  to 
indicate  the  sudden  break  in  a  curve,  such  for  instance  as 
the  breaking-down  point  in  the  stress  curve  shown  in  the 
tensile  test  of  annealed  iron  or  steel  as  against  the  same 
metal  which  has  been  cold-worked,  anil  which  has  a 
comparatively  smooth  curve,  and  is  therefore  termed 
"  jogless."  The  subject  is  divided  into  four  questions, 
which  the  author  deals  with  separately,  viz.:  — 

1.  Does  cold- working  induce  an  allotropic  modification  ? 

If  so,  its  name  by  definition  is  5-iron. 

2.  Does   hardening   by   quenching  induce   an  allotropic 

modification  'i  If  so,  its  name  by  definition  is 
/3-iron. 

3.  Are  /3-  and  5-iron  identical  ? 

4.  How    far  are   the  effects  of  hardening  by  quenching 

due  to  the  known  change  which  it  induces  in  the 
carbon  condition,  and  how  far  to  the  presence  of  /3-  or 
5-iron  ? 

The  carbon  and  allotropic  theories  form  the  basis  of  the 
author's  arguments,  which  are  of  an  exhaustive  character. 
Questioning  M.  Charpy's  results  on  the  hardness  of 
quenched  steels  and  the  absence  of  the  "jog"  therein,  he 
states  that  the  absence  of  the  jog  is  not  valid  evidence  of  the 
absence  of  a-iron,  nor  when  the  jog  is  present  is  its 
length  a  fair  measure  of  the  relative  proportions  of  a- and 
5-iron  present. 

That  the  tenacity  of  almost  carbonless  steel  can  be  nearly 
tripled  by  quenching,  shows,  in  addition  to  other  evidence, 
that  some  chauge  other  than  the  carbon  condition  enters 
into  the  question  of  hardening  by  quenching.  Carbon 
plays  an  important  part  in  the  hardening  process,  and  is 
opposed  to  the  allotropic  theory,  but  it  is  possible  that  both 
theories  may  have  a  bearing  on  the  subject.  The  facts  of 
the  case  may  possibly  be  better  explained  by  what  the 
author  now  puts  forward  as  the  "  carbo-allotropic  theory," 
viz.,  that  hardening  is  due  to  the  retention,  not  of  /8-iron  alone, 
nor  of  hardening  carbon  alone,  but  to  a  compound  of  0-iron 
with  hardening  carbon,  or  what  maybe  called  a  "hardening 
carbide  of  /3-iron,"  so  that  it  would  be  as  inaccurate  to  say 
that  hardening  is  due  rather  to  j8-iron  than  to  hardening 
carbon  as  to  say  that  the  properties  of  water  are  due  to  its 
oxygen  rather  than  its  hydrogen. 

Hardness  may  be  produced  by  quenching,  in  the  almost 
complete  absence  of  carbon,  by  the  presence  of  excess  of 
manganese,  or  in  nickel  steel ;  but  in  none  of  these  is  there 
any  approach  to  the  glass  hardness  of  quenched  high 
carbon  steel,  nor  an  increase  in  hardness  proportional  to  the 
other  effects. 

Non-magnetic  manganese  steel,  which  is  said  to  owe  its 
hardness  to  /3-iron,  which  is  also  non-magnetic,  should  be 
much  harder  than  quenched  high  carbon  steel  if  the 
hardness  was  simply  due  to  /3-iron,  but  it  is  much  softer. 
The  carbo-allotropic  theorv,  however,  regarding  #-  and 
5-iron  as  stronger  and  harder  than  a-iron,  explains  why 
these  stronger  irons  are  less  hard  than  high-carbon  steel. 
The  theory  is  put  forward  as  a  rival  to  the  existing 
theories,  but  the  evidence  is  not  considered  conclusive. 

—A.  W. 

Cooling  Curves  and  Tests  far  Cast  Iron.  W.  J.  Keep. 
iron  and  Steel  Institute,  Autumn  Meeting,  1895.  The 
[ironmonger,  ]«'J.">,  72,  863. 

In  this  paper  the  author  deals  with  the  question  of  shrinkage 
of  cast  iron,  and  the  influences  which  affect  it.  It  appears 
to  vary  in  proportion  to  the  percentage  of  carbon  in  the 
iron,  because  the  carbon  renders  the  metal  more  largely 
crystalline.  It  also  varies  in  proportion  to  the  silicon 
present,  because  this  (dement  changes  carbon  from  the 
Combined  state  into  graphite,  and  thus  indirectly  affects 
crystallisation.    The  size  of  the  casting  has  a  bearing  on 

the  shrinkage,  as  the  large  ones  cool  more  slowly,  and    thus 

become  more  largely  crystalline  than  tin'  small  ones.     A 

number  of  curves  arc  given  bearing  upon  this  subject. 
I  torn  actual  tests  it  is  found  that  an  increase  of  silieon 
decreases  tin-  shrinkage.  Tin-  shrinkage  of  ',  in.  square 
bars  is  due  to  chemical  composition  alone,  whilst  in  large 
bars  it  is  additionally  influenced  bj  the  slow  cooling.  These 
facts  may  be  utilised  practically,  as  from  the  curves  given 
the  composition  could  bi  ■>  certained  necessary  to  produce 
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a  casting  baviog  a  certain  shrinkage  f<>r  a  given  ma 
description  is  given  of  the  author'*  aatographic  apparatus, 
\,\    which   1m-  examines  the  behaviour  of  test  bars  whilst 

ng  from  ■>  liquid  state  to  that  of  a  cold  bar. — A.  W. 
Thi  Ironworks  and  Mineral  Resources  of  tin  South  of 
Russia.  <;.  Kamensky.  iron  and  Steel  institute,  Autumn 
ting,  1895.  The  Ironmonger,  1895,  72,  ■''>!*• 
i  in  ironworks  of  South  Russia  are  divided  into  two  groups, 
viz.:  (11  those  situated  nearest  the  iron-ore  deposits  of 
Envoi  Rog,  and  at  a  distance  from  the  coal  ;  ami  (2)  those 
situated  above  the  coal,  but  at  a  distance'  from  the  iron  ore. 
II,,,. ,.  svoi  h  group  are  described,  and  taken  in  the 

orderfrom  west  to  east  or  from  the  ore  to  the  anthracite 
coal.  The  Krivoi-Rog  ores  contain  91  to  95  percent,  of 
ferric  oxide,  about  5  per  cent,  of  silica,  and  less  than  1  per 
cent,  of  phosphoric  anhydride. 

Analyses  of  the  poorer  ores  of  the  eastern  districts  show 
that  they  contain  slightly  over  70  per  cent,  of  ferric  oxide, 
3  to  8  per  cent,  of  alumina,  8  to  17  per  cent,  of  silica,  and 
varying  quantities  of  phosphoric  anhydride  up  to  1  per  rent. 
At  the  present  time  the  12  existing  mines  yield  SOD, 000  tons 
of  ore  per  annum. 

The  coal-scams  are  of  three  kinds— anthracite,  caking, 
and  gas  coal.  The  majority  of  coals,  however,  contain 
much  ash  and  sulphur,  and  so  require  washing  previous  to 
vokin*  in  the  ovens.  The  ore  requires  45  per  cent,  of  tlux 
-melt  it,  hut  there  is  an  abundance  of  limestone  in  the 
district  to  meet  this.  There  is  also  some  manganese  ore  in 
the  locality,  but  of  poor  quality,  which,  after  washing,  &C, 
contains  from  32  to  40  per  cent,  only-of  manganese.  Fire- 
clay is  plentiful,  and  each  works  has  its  own  firebrick  factory. 
The  author  theu  gives  full  details  of  the  process,  furnace-, 
production,  &c,  in  each  of  the  six  works  previously 
mentioned. — A.  W. 
The  Influence  of  Pickling  on  Iron  and  Sletl.     Eagineer, 

1895,  261. 
When  iron  and  steel  wire,  previous  to  galvanising,  is 
pickled  "  with  dilute  acid,  to  cleanse  it  from  the  oxide 
formed  on  annealing,  it  becomes  brittle.  W.  H.  Johnson 
(Proc.  Koyal  Soc,  1875)  found  that  not  only  do  sulphuric 
acid  and  hydrochloric  acid  act  thus,  but  also  caustic  soda 
solution.  Nitric  acid,  whilst  attacking  iron  strongly,  does 
not  cause  brittleness. 

Irou  can  be  made  especially  brittle  by  using  it  as  a 
cathode,  with  water  as  the  electrolyte.  If  used  as  an  anode 
no  change  occurs. 

Iron  which  has  been  made  brittle,  evolves  hydrogen  gas 
when  immersed  in  warm  water,  the  evolution  of  gas  ceasing 
when  the  iron  has  lost  its  brittleness.  The  iron  also  loses 
its  brittlenes  on  heating. 

Hughes  has  shown  that  iron  is  the  only  melal  which  has 
this  peculiar  property,  and  that  the  brittleness  is  more 
easily  acquired  when  the  iron,  in  contact  with  zinc,  is 
exposed  to  the  action  of  an  acid. 

Irou  which  is  rich  in  silicon  does  not  beccme  brittle  so 
easily. — A.  S. 

Tin  Deposits  of  Durango,  Mexico.     W.  A.  Ingalls.     Trans, 
of  the  Amer.  Inst,  of   Minins  Eng.,  March  1895  ;    Proc. 
Inst  Civil  Eng.  1895,  122,  69—70. 
A   table   is  given   of   ten   analyses  of  Mexican  tin    ores 
made  by  the  late  Dr.  Genth,  half  being  from  Potrillos  and 
the  remainder  from   Cacaria.     The    former  is  fairly  pure, 
containing  92  per  cent,  to  93  per  cent.  SnO.,,  4  per  cent,  to 
6  per  cent.    Ee.,0:;,  and   0-7  per  cent,   to   27  per   cent,  of 
silver  ;  but  the  "latter  is  remarkable  as  containing  arsenic  in 
appreciable  quantity  up  to  a  maximum   of  10-34  per   cent. 
of  arsenic  acid  (As.,05).     The  Durango  tin   as   shipped  to 
the   United    States    is    free    from   wolfram,  but  sometimes 
contains   antimony.     Two    analyses   of    parcels    of    about 
25  tons  total  weight  were  of  the  following  composition  : — 


Tin 

Antimony 
Arsenic... 

Lead 

Bismuth  . 
Iron 


92*6104 

90*6047 

7-3139 

9-2850 

t  race 

trace 

0-H331 

0*0555 

0*0255 

0-0276 

0*017] 

0-0270 

100-0009 

100-0000 

Estimation  of  Sulphur  in  Iron  and  Steel.     L 
(  omj-tcs  rend.  120,  1051. 

See  under  XX 11 1.,  page  889. 


Campredon. 


Estimation  of  Gold  and  Silver  in  Copper  and  in  Copper 
Matte.       K.  A.  Smith.     Chem.  News,  72,  1895,  70. 

See  under  XXIII.,  page  890. 

PATENTS. 

Improvements  "i  the  Method  of  Extracting  Gold  from 
Gold  Ores,  Quartz,  and  Auriferous  Alluviuls,  and 
Collecting  and  Retaining  Float  Gold.  II.  C  Parker 
and   It.  Pearson,   London.     Eng.    Pat.    13,868,  July    18, 

1S94. 

The  tank  receiving  the  pulp,  crushed  ore,  &c.,  has  mercury 
on  the  bottom,  and  is  provided  with  a  siphon  which  takes 
over  the  residual  pulp,  gold  and  iloat  gold,  to  a  lower  tank, 
also  with  mercury  on  the  bottom,  the  siphon  inlet  being  near 
the  bottom,  and  partly  in  the  mercury,  whilst  a  few  inches 
above  the  mercury  a  horizontal  amalgamated  copper  plate  is 
attached  to  three  sides  of  the  tank  leaving  a  space  of  a  few 
inches  at  the  end  opposite  the  inlet.  Above  this  is  a  similar 
plate,  but  with  the  space  at  the  inlet  end  having,  in  addition, 
small  vertical  amalgamated  plates  attached  underneath. 

—I).  A.  L. 

Improved  Arrangements  and  Apparatus  for  the  I  Hilisation 
of  the  Waste  Heat  of  Furnaces  of  the  Open  Hearth 
Type.  C.  .1.  Bagley  and  L.  Roberts,  Stockton-on-Tees. 
Eng.  Pat.  15,249,  August  10,  1894. 

In  the  case  of  steel  melting  furnaces  of  the  open  hearth 
type,  the  waste  gases  and  highly  heated  products  of  com- 
bustion, the  excess  heat  of  which  is  otherwise  lost,  are 
intercepted  before  they  reach  the  chimney  and  employed  for 
steam-raising  by  the  adoption  of  the  apparatus  and  system 
described. — J.  H.  C. 

Improved   Treatment  of  Molten  Iron  or   Steel.     G.  Love, 
Durham.     Eng.  Pat.  17,340,  September  12,  1894. 

A  complete  stirriDg  of  the  molten  metal  is  effected  by 
causing  it  to  pass  through  a  heated  revolving  tube  or 
cylinder,  finely-powdered  carbonaceous  or  flux  material 
being  added  when  necessary. — J.  H.  C. 

Improvements  in  or  relating  to  the  Obtaining  of  Precious 
Metals  from  their  Solutions.  II.  L.  Sulman,  London. 
Eng.  Pat.  18,003,  September  21,  1894. 

Very  finely-divided  zinc,  (for  example,  zinc  fume)  or 
magnesium  is  added  to  the  cyanide  solution  of  the  precious 
metal,  either  by  sifting  it  in,  or  by  introducing  it  in  aqueous 
suspension.  The  exchange  with  the  precious  metal  is  nearly 
instantaneous  aud  aimo->t  complete,  the  unnecessary  con- 
sumption of  zinc  with  its  train  of  attendant  evils,  resulting 
from  the  use  of  boxes  containing  a  large  excess  of  zinc 
turnings,  being  thus  obviated.  —  W.  G.  XI. 

Improvements  in  or  relating  to  the  Recovery  of  Precious 
Metals  from  their  Ores.  II.  L.  Salman,  London.  Eng. 
l3at.  18,146,  September  24,  1894. 

The  ore  is  treated  with  cyanide  solution,  and  the  precious 
metal  in  solution  is  precipitated  by  zinc  dust  or  zinc  fume, 
obtained  by  condensation  in  the  distillation  of  zinc. 

— W.  G.  M. 

Improvements  in  or  relating  to  the  Extraction  of  Precious 
Metals  from  their  Ores.  H.  L.  Suiman  and  E.  L.  Teed, 
London.     Eng.  Pat.  18,592,  October  1,  1894. 

To  the  alkaline  cyanide  solution,  of  suitable  strength  for 
treating  ore,  there  is  added  chloride,  bromide,  or  iodide 
of  cyanogen,  either  before  or  during  the  leaching  process  ; 
or  the  cyanogen  haloid  compound  is  prepared  by  passing 
a  sufficient  quantity  of  the  elementary  halogen  into  a 
solution  of  a  cyanide.  In  this  latter  way,  the  solution 
resulting  from  the  precipitation  of  the  precious  metal,  by- 
means  of  zinc,  may  be  revivified  and  rendered  fit  for  use 
again,  zinc  cyanide  being  a  soluble  substance. — W.  G.  M. 


Oct.  31, 1895.] 
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A  Method  of  Carburetling  the  Surfaces  of  Armour-Plates, 
F.  Stubbs,  Sheffield.     Eng.  Pat.  20,067,  October  20,  1894. 

The  plate  to  be  caiburetted  is  subjected,  whilst  strongly 
heated,  to  the  action  of  a  layer  of  fused  cast-iron  or  other 
metal  or  alloy  containing  a  considerable  proportion  of 
carbon^ — J.  II.  C. 

A  Process  for  Recovery  of  Zinc  from  Scrap  Galvanised 
Iron  and  from  Hard  Speller  and  oilier  Zinc  Alloys. 
W.  S.  Bawson  and  It.  lleathfield,  London.  Eng.  Pat. 
20,365,  October  24,  1894. 

The  fragments  are  subjected  to  the  action  of  caustic 
potash  of  about  1-170  sp.  gr.  in  an  iron  vessel  which  is 
kept  in  motion  when  necessary  and  connected  to  the 
positive  pole  of  a  source  of  electricity  so  as  to  form  the 
anode  for  electrical  deposit  of  zinc  from  the  solution. 
When  the  solution  has  become  so  far  charged  with  zinc 
as  to  have  acquired  a  sp.  gr.  of  about  1  -240  to  1  '200,  u  is 
operated  upon  clectrolytically,  the  zinc  being  deposited  upon 
a  revolving  cathode  in  the  form  of  a  cylindrical  core  from 
which  it  may  be  afterwards  removed  as  a  sheet.  A 
rubber  or  burnisher  is  preferably  applied  to  the  zinc  during 
its  deposition  — J.  H.  C. 

Improvements  in  Casting  Metals.  P.  Huth.  Gelsen- 
kirchen,  Germany.  Eng.  Pat.  21,213,  November  5, 
1894. 

The  molten  metal  or  alloy  is  cast  into  a  rotating  mould,  by 
which  means  it  is  thrown  towards  its  periphery.  A 
second  charge  of  the  same  or  some  other  metal  or  alloy 
may  then  be  added  and  similarly  rotated,  so  as  to  fill  the 
remainder  of  the  mould  if  required.  As  an  example  it  is 
stated  that  in  casting  shells,  the  hard  metal  will  be  cast 
first  into  the  rotating  mould,  filling  the  bottom,  and  thus 
forming  the  point  of  the  shell.  Some  of  the  liquid  metal 
wi'l,  however,  be  driven  upward  on  the  sides  of  the  mould 
by  the  centrifugal  force.  Into  the  conical  cavity  in  the 
centre  the  softer  metal  will  next  flow,  filling  this  cavity  and 
the  remainder  of  the  mould. — J.  II.  i '. 

Improvements  in  the  Smelting  of  Ores.     R.  Fegan,  Black- 
heath.     Eng.  Pat.  21,2 15,  November  5,  1894. 

The  ores  and  reducing  agents  in  a  finely-powdered  state 
are  mixed  whilst  hot  with  small  proportions  of  naphthalene 
and  of  the  distillation  residues  of  rosin  or  paraffin  and  then 
formed  into  blocks  or  briquettes  under  pressure  and  smelted. 

—J.  H.  C. 

Improvements  in  the  Manufacture  of  Alloys.     II.  Moissan, 
Pan's.     Eng.  Pat.  22,023,  November  14,  1891. 

To  facilitate  the  production  of  alloys  of  common  metals 
with  those  of  a  refractory  nature,  such  as  molybdenum, 
tungsten,  uranium,  zirconium,  vanadium,  cobalt,  nickel, 
mangane-e,  chromium,  titanium,  silicon,  or  boron,  an  alloy 
of  the  refractory  element  with  aluminium  is  added  to  the 
fused  common  metal,  and  after  thoroughly  mixing,  the 
aluminium  is  removed  by  the  introduction  of  an  oxide,  or 
by  blowing  air  through  the  mixture  I  lie  aluminium  alloy 
A  is  made  by  melting  aluminium  in  a  basic-lined 
crucible,  and  at  a  temperature  between  700  ('.  and  a  white 
heat  introducing  arid  gently  stirring  with  it,  little  by  little, 
an  oxide  of  the  refractory  metal  required.  This  operation 
may  be  conducted  after  removing  the  crucible  from  the  I 
M  the  heat  generated  by  the  reaction  suffices  to  keep  the 
alloy  melted.  The  alumina  formed  by  exchange  is  after- 
wards stirred  into  fused  alkaline  chloride,  in  order  to 
entangled  globules  of  alloy.  The  aluminium  alloy 
may  al-o  be  prepared  in  the  electric  furnace,  by  allowing 
the  liquid  oi   gaseous  aluminium,  as  it  is  produced,  to  act 

•<<ry    oxide;    but    in    tin-    Case    the    alio'. 
liable    to    contain    carbon,     which     is    often     an    undesirable 

ingredient.      Magnesium    maj    often    !"•    substituted    lor 
alanrim'um. —  W.  <.    \l 

/  of  Extracting  Precious    Metal     from  theii   <> 

II.  Crawford,  Colorado  (Springs,  Col.,  U.H  A.     Eng.  Pat. 
25/)  16,  December  22,  1894. 

'I  in.  p  .u.es  from  the  mine,  in  preference 

tilings,  is  lixiviated  with  a  cyanide  solution  prepared  by 


anj  of  the  three  method-  hereinafter  described  ;  it  may 
then  along  with  the  solution  be  submitted  to  an  amalgama- 
tion process.  Finally  the  tailings  are  separated  mechanically 
and   the   gold    removed    from    the    BOlution,    an    electrolytic 

process  being  preferred.  The  solvent  solution  may  consist  of 
a  cyanide  solution,  preferably  1  per  cent.,  mixed  with  not  less 
than  10  per  cent,  of  a  cyanate  ;  or  the  necessary  proportion 
of  cyanate  may  be  generated  in  the  solution  by  chemical 
means,  avoiding  destructive  agents  ;  or,  by  preference,  clec- 
trolytically, in  which  case  the  electrolytic  bath  may  have 
two  compartments  separated  by  a  porous  diaphragm  or  may 
simply  have  a  porous  cup  inserted  in  it.  The  anode  of 
carbon  or  other  material  is  placed  in  the  larger  compart- 
ment, the  cathode  of  iron,  copper,  or  other  material  in  the 
smaller  compartment ;  both  compartments  are  filled  with 
cyanide  solution.  The  current  is  passed  continuously  until 
tests  show  that  the  solvent  activity  of  the  solution  in  the 
anode  compartment  has  increased  to  the  proper  degree  foi 
its  use  for  lixiviating.  Various  other  alternatives  are  also 
stated.— D.  A.  L. 

Improved  Process  for  the  Recovery  of  Gold  and  Silver 
from  Solutions.  E.  D.  Kendall,  Sewaren,  Xew  Jersey, 
U.S.A.     Eng.  Pat.  8536,  April  30,  1895. 

The  cyanide  or  other  solution  containing  gold  and  silver  is 
passed  through  precipitating  vessels  charged  with  powdered 
zinc  amalgam ;  the  resulting  precipitate  is  transferred  to 
another  vessel,  covered  with-granulated  carbon — gas  carbon, 
for  instance — and  treated  with  sulphuric  or  other  suitable 
acid  mixed  with  10  or  12  parts  of  water  ;  the  precious  metals 
are  separated  from  the  residual  amalgam  in  the  usual  manner. 

— D.  A.  L. 

Improvements  in  and  relating  to  the  Extraction  of  Gold 
and  Silver  from  their  Ores.  J.  J.  Crooke,  New  York 
City,  U.S.A.     Eng.  Pat.  12,290,  June  25,  1895. 

The  ores  are  treatel  by  chlorination.  The  pulverised  ore, 
preferably  roasted  or  partially  so,  is  mixed  with  sodium 
chloride,  and  sometimes  with  manganese  dioxide  also,  and 
charged  into  a  hot  solution  containing  copper  nitrate, 
common  salt,  and  hydrochloric  acid,  in  a  vat,  which  is  then 
closed  gas-tight.  The  mass  is  kept  agitated  for  an 
hour  whilst  sulphuric  acid  is  added  gradually.  Then,  after 
maintaining  at  100°  F.  for  six  hours,  the  mixture  is  forced 
by  steam  into  lixiviating  tanks,  and  hot  2  per  cent,  sodium 
chloride,  preferably  acidified  with  hydrochloric  acid,  is  also 
admitted.  The  solution  passes  to  the  precipitation  tanks. 
where  the  gold,  silver,  and  copper  are  precipitated  on  soft 
iron  plates ;  this  precipitate  is  washed  and  treated  with 
nitric  acid,  the  gold  is  collected,  whilst  the  copper  (and 
silver)  nitrate  solution  serves  for  the  treatment  of  afresh  lot 
of  ore  ;  but  from  time  to  time  the  silver  is  separated  in 
the  ordinary  manner.  A  chlorination  apparatus  is  also 
described,  consisting  of  an  upright  wooden  vessel,  capable 
of  being  closed  air-tight,  and  tapering  upwards,  with  a 
vertical  reciprocating  agitator,  a  flexible  hood  attached 
gas-tight,  a  channel,  extending  down  the  side,  for  intro- 
ducing acid  at  the  bottom  of  the  digester,  a  sluice  door 
for  discharging,  and  a  vent  for  escape  of  excess  of  gas, 
all  internal  wooden  surfaces  being  protected  by  acid-proof 
material.  For  lixiviation  an  air-tight  wooden  vessel,  with 
lilter  bed,  is  described,  from  which  the  tailings  can  he 
removed  by  flushing. —  1).  A.  L. 

Improvements  in  and  relating  /<>  tin   Extraction  of.  Silver 

from    Us    Ores.     J.  J.   (,'rooke,    Xew  York   City,    U.S.A. 
Eng.  I'at.  12,291,  June  '_':>,  1895. 

I  iff—-    is   a    modification    of    the    Augustio    process.       'lie 
pulverised   ore   is   roasted,   preferably    in  a    reverberatory 
furnace,  with  sodium  chloride  .   heaped  and  allowed  to  cool 
>0   I.-,  then  leached  with  an  equal  weight  of  a  solution 
consisting  of  a  mixture  ol  8,000  galls,  of  saturated  sodium 

chloride  solution  with  9o  lb.  of  a  25  B.  solution  oi  copper 
nitrate    and   20  lb.    of    sulphuric   acid    (this    solution   allows 

lead    to   remain    dissolved).     Preferably,   when    used,   the 

temperature  Of  this  solution  is  170  P.,  and  it  should  stand 
on  and  well  cover  the  charge  for  an  hour.  Tin:  solution  is 
ili  u  run  on  to  a  series  of  Strong  canvas  filters  placed  one 
above  another  and  carrying  precipitated  copper  (and  a  few 
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pi  ..I  iron,  if  the  solution  contain  gold,  though  the  process 
i*.  not  intended  for  ores  rich  in  gold)  in  which  the  silver  and 
gold  are  deposited ;  the  solution  drains  through  to  a  tank 
below,  where  the  copper  is  precipitated  by  means  of  iron. 
The  solution  is  used  over  again  until  it  gets  surcharged  with 
iron  and  lead  salts,  when  the  latter  are  recovered.  As  the 
upper  filters  become  too  heavilj  charged  with  Bilver,  they 
are  removed  and  replaced  by  the  lower  ones. — I).  A.  I.. 

Improvements  in  Treating  Molten  Metals.     E.  A.  Uehling, 
Birmingham.     Eng.  Pat.  14,029,  .Inly  23,  1895. 

Tin:  molten  metal  is  treated  with  suit-tide  reagents 
(••  for  the  purpose  of  purifying  and  rendering  it  more  homo- 
geneous or  changing  its  chemical  character,  and  hence  its 
physical  properties "),  which  reagents  are  compacted  into 
a  mass  around  a  core  or  form  suitable  for  rotating  about  an 
axis.  This  mass  is  plunged  into  the  metal  and  caused  to 
revolve.  According  to  the  nature  of  the  elements  of  which 
the  revolved  material  is  composed,  these  elements  are 
assimilated  by  the  molten  metal,  the  extraneous  matters 
forming  a  slag  which  separates. — J.  H.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

{A.}—  ELECTRO-CHEMISTRY. 

The  Action  of  Nitrous  Acid  in  the  Grove  Battery.  Ihlc. 
Zeits.  f.  Elektrotechnik  u.  Elektrochem.  1895,2,  174—176. 

If  the  concentrated  nitric  acid  in  a  Grove  cell  be  gradually 
diluted  with  water,  the  E.M.F.  of  the  cell  remains 
approximately  constant  and  equal  to  1  •  8  volt  until  only 
38  per  cent,  of  nitric  acid  is  present.  A  little  below  this 
concentration  the  cell  gives  an  E.M.F.  roughly  corre- 
sponding to  that  of  a  Smee  cell  (0-7  volt),  although  at 
first  it  only  exhibits  this  lower  E.M.F.  for  a  short  time. 
When  the  amount  of  nitric  acid  present  is  reduced  to 
27 — 28  percent.,  the  E.M.F., of  the  cell  remains  permanently 
at  the  lower  value. 

This  remarkable  relation  appears  to  be  due  to  the  action 
of  nitrous  acid,  which  is  either  contained  in  the  nitric  acid 
or  formed  in  it  when  the  circuit  is  closed.  For,  if  a 
Grove  cell  be  used  which  contains  less  than  28  per  cent,  of 
nitric  acid,  and  therefore  exhibits  permanently  the  E.M.F. 
of  a  Smee  cell,  and  a  small  quantity  of  potassium  nitrite  be 
added,  the  E.M.F.  instantly  rises  to  that  of  the  Grove  cell 
proper.  On  removing  the  nitrous  acid,  by  adding  potassium 
permanganate  or  urea,  the  E.M.F.  again  sinks  to  that  of 
the  Smee  cell.  And  even  with  more  concentrated  nitric  acid, 
the  depolarising  power  can  be  annulled  if  we  remove  the 
nitrous  acid  by  adding  urea  or  potassium  permanganate  ; 
the  E.M.F.  then  falls  to  that  of  a  Smee  cell.  With  acid 
containing  over  50  per  cent,  of  HN03  this  can  only  be 
done  for  a  short  time  ;  but  with  acid  containing  50 — 38  per 
cent,  the  effect  is  permanent. 

Thus  dcpolarisation  in  the  Grove  cell  appears  to  take 
place  by  a  catalytic  action  of  nitrous  acid.  V.  H.  Veley 
first  drew  attention  to  similar  catalytic  actions  of  nitrous 
acid,  e.g.,  in  the  action  of  nitric  acid  upon  metals  (Ber.  1895, 
928).— D.  E.  J. 

Block  Accumulator  Plates.     .T.  Zacharias.     Zeits.  f. 
F.lectrotech.  u.  Electrochem.  2,  1895,  190. 

By  "block  plates  "  (Masseplatteii)  is  meant  plates  which 
throughout  the  whole  of  their  mass  consist  of  active  sub- 
stance, and  are  only  bound  rouud  their  rims  by  a  smali 
framework.  Unlike  plates  of  the  Plante  type,  they  possess 
no  scaffolding,  ribs,  or  plates  in  the  interior  of  the  mass, 
but  are  simply  held  together  by  the  adhesion  of  the  sub- 
stances used  in  their  manufacture.  The  preparation  of  the 
block  plates  offers  many  difficulties,  the  correct  choice  of 
raw  materials,  the  necessary  thickness  to  prevent  warping, 
the  obtaining  a  plate  of  proper  capacity  which  will  not 
crumble  on  usage,  all  require  care  and  experience  ;  and  to 
clear  up  these  points  and  to  show  where  the  plates  can  be 
most  advantageously  used  is  the  object  of  the  author's 
paper. 


The  surface  of  the  plates,  especially  of  the  negative,  is 

level  and  smooth,  and  both  sides  are  covered  with  very 
small  holes,  the  positive  plate,  in  addition,  containing  B 
larger  hole  in  tie-  interior.  The  object  of  these  is  to  allow- 
easy  escape  to  the  gases  formed  during  charging  and  dis- 
charging which  would,  if  confined,  give  rise  to  blisters  and 
cause  disintegration.  The  conductivity  of  tin-  plates  is 
high,  but  somewhat  less  than  that  of  plates  of  the  gridiron 
type.  On  the  other  hand,  the  capacity,  55 — 02  ampere 
hours  per  positive  electrode  kilo.,  is  much  higher  than  that 
of  framework  plates,  as  is  also  the  current  density.  The 
absence  of  a  metallic  conductor  in  the  mass  causes  the 
rate  of  charging  and  discharging  to  be  much  slower.  This 
is  well  shown  on  short  circuiting  a  eel!  until  it  appears  to 
be  completely  ran  down.  On  allowing  to  stand,  the  cell 
recovers,  the  charge  in  the  interior  redistributing  itself,  and 
so  forming  a  surface  charge  for  further  action. 

It  therefore  follows  that  a  plate  of  5  mm.  thickness  gives, 
in  relation  to  its  mass,  a  much  higher  current  density  than 
one  of  8  or  10  mm.  of  the  same  size,  and  for  strong  dis- 
charge from  cells  of  high  capacity  it  is  better  to  increase 
the  number  of  plates  than  to  increase  their  size,  since, 
owing  to  the  mechanically  necessary  greater  thickness,  the 
larger  plates  do  not  conduct  so  well. 

This  peculiarity  does  not  apply  to  the  gridiron  plate. 

The  small  amount  of  self-discharging  is  a  great  advan- 
tage in  the  block  plates,  and  renders  them  particularly 
suitable  in  the  microphone  manufacture,  &c. 

Microphone  cells  having  plates  of  8  mm.  x  140  x  100 
gave,  by  the  action  of  some  amperes  on  three  plates,  only 
about  30  ampere-hours,  whilst  by  a  minimum  action  in 
the  telephone  working,  about  90  ampere  hours  were 
obtained,  the  cells  remaining  in  order  for  \\  year. 

This  shows  that  the  capacity  is  relative,  depending  on 
time,  temperature,  mode  of  usage,  &c. 

Working  slowly,  the  capacity  per  unit  of  mass  is  equal 
for  all  thicknesses  of  plates;  the  introduction  of  a  metallic 
connection  from  angle  to  angle,  or  side  to  side,  of  the 
frame  doubles  or  trebles  the  current  'density.  Such  a 
division  presents,  however,  as  yet  technical  difficulties. 

A  capacity  of  88  ampere  hours  per  kilo  positive  block 
plates  has  been  reached  by  the  author  ;  theoretically  it  is 
somewhat  higher  than  this. 

In  general,  the  time  of  charging  lasts  1G — 20  hours,  and 
that  of  discharge  14 — 12  hours;  charging  and  discharging 
in  4 — 5  hours,  as  with  other  plates,  is  quite  impossible. 

The  system  is  largely'  employed  by  the  German  postal 
authorities  and  on  the  longer  telegraph  lines. 

For  preparing  the  active  mass  oue  of  two  methods  is 
employed;  the  oxide  of  lead  is  bound  together  by  a  resin 
or  varnish  insoluble  in  acid,  or  it  is  converted  into  an 
insoluble  salt  by  means  of  coal  tar  residues  or  phenol 
compounds,  as  in  Bose's  process.  Many  such  insoluble 
compounds  exist ;  the  sulphonic  acid  salts  are,  however, 
the  most  valuable.  The  resistance  must  not  be  made  too 
high,  since  a  too  solid  and  resisting  plate  possesses  only  a 
half  or  a  quarter  of  the  theoretically  possible  capacity. 

The  division  of  the  active  material  by  metallic  conductors 
is  not  to  be  recommended,  without  further  investigation, 
since  the  grating  construction  sometimes  leads  to  weakness 
in  the  plate  by  affording  cavities  for  gases,  thus  causing 
mechauical  destruction  to  occur. — J.  T.  C. 

A  New  Accumulator,      von  Kowalski.     Zeits.  f.  Elektro- 
technik u.  Elektrochem.  1895,  2,  171 — 176. 

This  accumulator  is  chiefly  intended  for  motors  and  for 
lighting  trains.  Each  plate  is  encased  in  an  envelope  of 
celluloid.  Inside  the  envelope  is  placed  an  electrode  of 
lead  and  antimony,  together  with  oxides  of  these  metals. 
The  whole  is  immersed  in  the  electrolyte  for  a  day. 
The  powder  absorbs  some  of  the  electrolyte  with  develop- 
ment of  heat.  It  is  then  taken  out  and  dries  to  a  compact 
mass  of  "solid  solution  of  oxides  of  lead  and  antimony." 
After  repeated  formation  with  a  current  of  3  amperes, 
the  electrodes  attain  a  capacity  of  20  ampere-hours  per  kilo, 
of  plate.  The  accumulator  is  cheap  and  is  capable  of 
yielding  very  heavy  discharge  currents. — D.  E.  J. 
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Resistance  <>f  Porous   Diaphragms.     F.   Kruger.     Zeits  f. 

Electroteehnik  u.  Elektrochem.  1895,  2,  83. 
-  i<  ti.y  speaking,  the  term  "resistance  of  a  diaphragm  " 
is  incorrect,  for  a  porous  earthenware  or  porcelain  cell  is  a 
non  conductor  of  electricity.  But  the  term  is  very 
generally  used  and  indicates  the  increase  of  resistance 
produced  by  introducing  the  diaphragm  into  a  given  electro- 
lyte. The  author  has  measured  the  resistance  of  such  dia- 
phragms for  various  electrolytes.  He  finds  that  the  resistance 
increases  with  that  of  the  electrolyte  ;  it  is  probably  pro- 
portionate to  the  specific  resistance  of  the  latter. — D.  E.  J. 

Electrolysis  of  Hydrochloric  Acid  without  a  Diaphragm. 
F.Oettel.  Zeits  f.  Electrotech.  u.  Electrochem.  2  1895, 
57. 

See  under  VII.,  page  864. 

Electrolysis  of  Calcium  Chloride  Solutions  and  the  Hermite 
Process.  Paul  bcho^p.  Zeits.  f.  Electrochem.  1895,  2, 
[10],  209. 

See  under  VII.,  page  864. 

Electrical  Tanning.     Folsing.     Zeits.  f.  Elektrotechnik  u. 
Elektrochem.  1895,  2,  167. 
See  under  XIV.,  page  875. 

PATENTS. 

Improvements  in  Secondary  Batteries.  A.  Schanschieff, 
Upper  Norwood,  England.  Eng.  Pat.  12,045,  June  21, 
1894. 
The  improved  battery  consists  of  hard  rubber,  or  wood 
coated  with  some  waterproof  substance,  the  top  and  one 
side  of  the  box  being  movable.  A  plate  of  lead  is  fastened 
to  the  fixed  side  of  the  box.  Next  to  this  is  placed  a  layer  of 
minium  or  litharge  made  into  a  paste  with  treacle  or  sugar. 
This  layer,  which  does  not  extend  to  the  top  of  the  box, 
is  evenly  compressed  and  overlaid  with  asbestos  cloth, 
perforated  celluloid  or  other  insulating  and  porous  substance 
unaffected  by  acid.  A  layer  of  vegetable  or  other  fibre 
comes  next,  and  this  is  overlaid  with  asbestos  cloth  or 
perforated  celluloid.  Next  to  this  comes  a  layer  of  minium 
paste,  then  a  plate  of  aluminium,  iron,  rolled  brass  or  other 
materia!  covered  with  lead,  then  a  layer  of  paste  followed 
by  insulating  and  fibrous  materials  as  before,  and  so  on 
till  the  required  number  of  plates  have  been  laid.  The 
removable  side,  which  is  faced  with  a  sheet  of  lead,  is  then 
put  on  and  hermetically  sealed.  The  plates  are  so  fixed 
and  secured  in  position  that  the  cells  between  them  are 
liquid-tight  in  order  to  avoid  short-circuiting.  A  mixture 
of  water  and  sulphuric  acid  is  then  poured  in  until  it  reaches 
just  above  the  active  surfaces  of  the  electrodes,  and  a  strip 
of  hard  rubber  or  other  suitable  material  is  placed  on  the 
♦  op  of  the  plates.  A  tube  for  the  passage  of  hydrogen  leads 
from  each  cell  to  the  -pace  at  the  top  of  the  box,  the  tabes 
pa-sing  through  the  Btrip.  The  terminals  are  then  con- 
nected and  the  top  of  the  box  is  put  on  and  hermetically 
sealed.  The  hydrogen  evolved  collects  at  the  top  of  the 
box  and  produce*   pressure,  which  it  i   diminishes 

■ion.     This  construction  allows  of  the  employment 
Materials  which  give  oft  noxious  f  nines,  as  all  such  fumes 
are  retained  within  the  hermetically  sealed  cell. — ( ».  II.  R. 

Improvementt  <»  Electrolytic  Cells.     W.  L.  Wise,   London. 

ray,  Brussels,   Belgium.     Eng.  Pat.  l  1,988, 

August  t,  1894. 

In  ■  rolytic  apparatus  the  electrodi  I  of  thin 

threads,  or  wires  of  conducting  material  insulated 

from  each  other,  ail  the  even  numbers  being  connected  to 

minal  of  a  source  of  electric  supply,  whilst  all  the 

odd  t- tr i } . -  form  a  flat  or  slightly  curved   surface  over  which 

in  a  <hin  ;d  this  electrolysing 

may  b  ooved   eoi  er 

nd  collect   the  products  of  ■ 

trolyte  may  be  made  to  circulate  in  a  thin 

■  ity, 

witi  the  aid  of  heat.     In  combination  with  the 

the  electrolyte,  a  covet  maj  be  placed 

■  ■  made 
of  or  p  ovided    irith   conductio  to  form 

'  i .  1 1    1 : . 


Improvements  in  Accumulators  or  Secondary  Batteries. 
M.  Engl,  Vienna,  Austria.  Eng.  Tat.  16,162,  August  24, 
1894. 

Tin;  positive  plates  are  composed  of  finely-ground  lithargi 
with  the  necessary  quantity  of  powdered  Bolphate  of 
magnesia  and  well-washed  chalk  mixed  with  dilute  hydro- 
chloric acid  to  form  a  pasty  mass  which  is  then  pressed  into 
any  desired  form.  These  plates  are  then  stood  for  two  or 
three  days  in  pure  water  to  harden.  The  negative  plate- 
are  preferably  made  of  a  mixture  of  litharge  and  calomel 
or  bisulphate  of  mercury  mixed  with  liquid  ammonia  to 
form  a  paste  which  is  put  at  once  into  lead  frames  which 
are  placed  for  some  days  in  water  to  harden.  These  plates 
are  not  formed  in  sulphuric  acid,  but  in  solutions  of  salt  ; 
in  the  formed  state  they  resist  all  solutions  of  sulphuric 
acid— G.  H.  R. 

Manufacture  of  Chloride  of  Lead.  The  Chloride  Electrical 
Storage  Svndicate,  Limited,  and  J.  G.  A.  llbodin,  Man- 
chester.    Eng.  Pat.  12,953,  July  4,  1895. 

Litharge  is  heated  with  a  slight  excess  of  hydrochloric 
acid  in  an  autoclave  to  a  temperature  of  200°  C.  under  a 
pressure  of  15  atmospheres.  The  reaction  is  soon  com- 
pleted. On  discharging  the  cooled  contents,  the  lead 
chloride  formed  is  separated  from  the  weak  acid  in  any- 
suitable  manner.  The  autoclave  is  lined  with  acid-resisting 
material. — E.  S. 

(B.)— ELECTRO  METALLURGY. 

Annealing  of  Wire  by  Electricity.  H.  Wedding.  Stahl 
und  Eisen,  15,  1895,  195;  Proc.  Inst.  Civil  Eng.  1895, 
122,  95. 
The  Lagrange  and  Hoho  system  of  heating  metals  by 
the  resistance  to  conductivity  offered  by  an  envelope  of 
hydrogen  produced  by  electrolysis  of  water  has  been 
applied  to  the  annealing  of  hard-drawn  iron  wire  by 
Messrs.  II.  A.  and  W.  Dresler,  of  Creuzthal,  in  Westphalia. 
The  apparatus  consists  of  an  electrolysing  tank  containing 
a  weak  solution  of  salt  in  water,  with  a  surface  covering  of 
petroleum.  A  plate  of  lead  is  placed  near  the  bottom  of 
the  tank  and  connected  with  the  positive  pole  forms  the 
cathode,  whilst  the  hard  wire  is  guided  through  the  tank 
parallel  to  the  cathode  by  two  insulated  rollers  immersed  at 
about  half  the  depth  of  the  fluid.  As  it  passes  downwards 
it  receives  the  current  from  the  negative  pole  by  a  roller 
contact  similar  to  that  of  an  overhead  electric  railway,  and 
sets  up  decomposition  in  the  water  with  an  accumulation  of 
hydrogen  around  it,  so  that  it  immediately  becomes  red  hot 
through  the  increased  resistance  to  the  current,  and  is 
softened  without  becoming  oxidised,  as  on  passing  the 
second  roller  it  is  cooled  in  the  upper  part  of  the  bath  and 
the  protecting  cover  of  petroleum  at  the  top.  This  arrange- 
ment is  suitable  when  the  wire  is  passed  through  the 
apparatus  at  a  low  rate  of  6peed ;  but  if  the  motion  is 
rapid,  the  wire  may  come  out  of  the  water  sufficiently  hot 
to  fire  the  petroleum  cover.  In  this  case  it  is  better  to 
bring  the  wire  out  vertically  through  a  tube  rilled  with  the 
oil,  so  that  a  much  greater  depth  of  the  latter  can  be  used 
than  is  possible  when  it  covers  the  open  bath.  \Y\rc  that 
is  covered  with  scale,  as  for  instance,  that  made  by  rolling, 
is  rendered  bright  when  annealed  in  this  way,  the  result 
being  due  not  to  the  reducing  action  of  the  hydrogen 
envelope,  but  to  the  difference  in  the  rate  of  expansion 
between  the  metal  and  scale  when  strongly  heated,  which 
causes  the  latter  to  break  off  and  fall  to  the  bottom  of  the 
tank.  For  this  purpose,  it  is  better  to  place  the  cathode 
ht  of  the  tank,  in  order  to  keep  it  free  from  the 
accumulation  of  scale  on  the  bottom.  The  tension  of 
current  required  is  about  200  volts.  By  the  adoption  of 
method,     the     operations     of    pickling     and     washing 

required  when  furnace  annealing  is  employed,  and  the  con- 
tent fouling  of  the  streams   with   waste  acid  liquors  are 

avoided 

/  rankfort   Electrolytic    Works  for  separating  Gold  and 
Silver.    Zeits.   f.  Electrotechnik   a.    Rlectrochem.  1895, 

2,  177—178. 

Tin. si.    works  were    inspected    by   the  German  Electro- 
chemical  Society  during  its  Annual  Meeting.    The  process 
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differs  from  most  othei  processes  of  metal  refining  in  thai 
it  j-  not  necessarj  to  obtain  the  metal  in  coherent  plate-. 
Silver  can  be  melted  easily  and  without  loss,  even  if  it  is 
separated  in  the  form  of  powder  or  mud.  The  electrolysis 
is  carried  out  in  long  pitch-pine  troughs,  tarred  inside. 
Each  trough  is  divided  bj  partitions  into  seven  divisions, 

each   of    which  contains  three   anodes    and    four  cathodes. 

The  cathodes  consist  of  fine  silver  sheet-  hanging  freely 

in  the  hath  •  the  anodes  consist  of  small  plates  of  the  metal 
to  be  separated,  and  these  are  enclosed  in  linen  bags. 
The  elcctndvte  consists  of  a  weak  solution  of  silver  nitrate, 
which  is  From  time  to  time  acidified  with  nitric  acid. 
There  is  a  mechanical  arrangement  for  rubbing  off  the 
crystals  of  silver  as  they  form  upon  the  cathode,  so  as  to 
avoid  short-circuits.  Under  the  electrodes  are  trays  covered 
with  linen,  on  which  most  of  the  silver  crystals  accumulate. 
Every  21  hours  these  are  removed;  the  silver  mud  is 
washed,  pressed,  dried,  and  melted  in  the  usual  way. 
Once  or  twice  a  week  (according  to  the  percentage  of 
Efold  in  the  silver  plates)  the  anode  bags  are  emptied  and 
the  gold  mud  is  treated  just  as  the  gold  residues  are  treated 
iu  the  method  of  parting  by  sulphuric  acid. — D.  E.  J. 

Electro-deposition  of  Zinc  on  Iron.  K.  Ricbter.  Zeits.  f. 
Elektrotechnik  u.  Elektrochem.  1895,  2,  79—82  and 
98—103. 

The  so-called  "  galvanising  "  of  iron  with  zinc  is  almost 
invariably  carried  out  by  pickling  the  iron  objects  in  weak 
sulphuric  acid  and  then  dipping  them  in  a  bath  of  zinc 
heated  above  its  melting-point.  The  method  is  simple;  it 
does  well  enough  for  small  objects,  but  not  for  large  ones. 
For  in  the  latter  case  we  need  to  melt  a  very  large  quantity 
of  zinc  ;  after  the  operation  is  finished,  the  zinc  is  allowed 
to  cool  and  must  be  melted  again  for  the  next  operation. 
When  the  objects  to  be  coated  are  thick  they  cool  the  hath 
considerably  ;  unless,  indeed,  a  large  excess  of  zinc  be 
used.  And  in  all  cases  there  is  a  loss  of  zinc  through  its 
alloying  with  the  material  (iron)  of  the  hath. 

It  is  well  known  that  zinc  can  be  deposited  electro- 
lytically  upon  iron  in  cyanide  baths  ;  hut  for  hygienic 
reasons  this  method  cannot  be  carried  out  on  the  large 
scale.  Attempts  have  been  made  to  deposit  zinc  together 
with  tin,  aluminium,  and  even  mercury.  The  results  were 
slow  and  uncertain ;  and  up  to  the  last  two  years  no 
satisfactory  process  of  electro-deposition  had  been  dis- 
covered. A  new  and  more  hopeful  stage  has  been  reached 
by  the  experiments  carried  out  on  a  large  scale  in  the  works 
of  Messrs.  Watson  and  Laidlaw  in  Glasgow,  according  to 
the  Cowper-Coles  patent.  This  last  process  is  very  similar 
to  one  which  the  author  used  in  1893  for  depositing  zinc 
upon  iron  tubes  and  spirals,  and  of  which  an  account  is 
given  in  the  present  paper. 

The  bath  consisted  of  a  perfectly  neutral  solution  of  zinc 
sulphate  of  specific  gravity  i-2.  Wrought-iron  tubes 
(i  metres  in  length  were  coated  both  internally  and 
externally  with  zinc  ;  so  also  were  spirals  which  contained 
as  much  as  300  metres  of  tubing  and  which  were  often 
more  than  2  metres  in  diameter.  10  minutes  was  sufficient 
time  for  depositing  a  layer  of  zinc  0  •  05  mm.  thick  (which, 
according  to  Karmarscb,  is  sufficient).  The  current-density 
used  was  200 — 300  amperes  per  square  metre.  At  this 
current-density  (and  up  to  700)  the  deposit  was  adherent, 
ductile,  and  silvery-white  in  colour.  It  only  becomes 
spongy  and  blotchy  when  the  densitj'  is  allowed  to  fall  too 
low.  In  order  to  secure  a  satisfactory  electro-deposition 
of  zinc  two  things  are  essential.  In  the  first  place  the 
articles  to  be  coated  must  beforehaud  be  most  carefully 
cleaned  ;  iu  the  second  place  the  current-density  should  be 
as  uniform  as  possible  over  all  parts  of  the  cathode. 
Grease  is  removed  by  dipping  the  articles  in  a  10  per 
cent,  solution  of  caustic  soda  heated  nearly  to  its  boiling- 
point  ;  after  draining  they  are  placed  in  a  pickling  hath 
containing  dilute  sulphuric  acid  (7*5  B.)  After  the 
grease  is  removed  they  should  Dot  be  touched  by  the 
hands ;  large  articles  should  be  moved  by  means  of  a 
crane  and  smaller  ones  handled  with  pincers.  Diagrams 
of  convenient  mechanical  pickling-machines  are  given ;  in 
these  the  chemical  action  of  the  acid  is  supplemented  by 
a  thorough  scouring  by  means  of  quartz-sand  and  chopped 


straw.     Depressions  and  cavities  are  cleaned  out  by  mean  - 

0l    a  sand  blast.      After  pickling,  the  acid   must   be  removed 
as  quickly  and   thoroughly  a-   possible  by  first  washing  the 

article)  with  a  powerful  water-spray  and  then  soaking  them 
in  clean  water.  Oxidation  is  further  prevented  by  adding 
()•  2  per  cent,  of  ammonia  to  the  water.  The  articles  are 
now  transferred  to  the  depositing-bath.  We  must  refer  to 
the  original  for  descriptions  and  diagrams  of  baths  specially 
adapted  for  tubes  and  spirals  ;  in  the  latter  the  spiral  i- 
kept  in  continuous  rotation  and  only  a  part  of  it  is  immersed 
in  the  bath  at  any  given  time.  In  the  former  the  bath  can 
be  kept  in  continuous  action,  tubes  being  removed  and 
replaced  by  fresh  ones  without  interrupting  the  operation. 
After  washing  with  warm  water  and  drying  in  warm  sawdust, 
the  articles  are  ready  for  use.  The  zinc  coating  is  much 
superior  to  that  obtained  by  the  dipping  process  ;  it  is  also 
much  more  uniform,  so  that  less  zinc  is  required.  Uncoated 
spots  or  patches  never  occur  if  all  the  operations  are  care 
fully  performed  ;  hut  even  if  such  a  patch  he  found,  it  is 
not  necessary  to  deposit  a  fresh  coating  over  the  whole 
article.  We  can  make  use  of  the  electro-depositing  brush 
patented  by  Dr.  Wagner.  This  is  dipped  into  the  zinc 
solution  and  then  used  as  an  anode,  the  faulty  part  bein<r 
brushed  over  with  it. 

The  dynamos  must  be  shunt  machines  capable  of  giving 
a  large  current.     Baths  for  coating   7-in.  tubes  will   take 
a  current  of  about  2,000  amperes.     If  the  dynamo  is  quite 
near  the  baths,  a   very  low  E.M.F.  will  suffice  ;  5  volts 
sufficient  for  two  baths  in  series. — D.  E.  J. 

PATENTS. 

Improvements  connected  with  the  Electrical  Deposition  of 
Zinc  and  other  Metals.  It.  Ileathfield  and  W.  S.  Bawson, 
London.     Eng.  Pat.  16,105,  August  23,  1894. 

Articles  may  be  covered  with  a  thin  coating  of  mercury 
by  making  them  the  cathode  iu  an  acid  solution  of  a  salt 
of  mercury,  such  as  the  sulphate ;  hut  if  they  are  composed 
of  iron  or  steel,  which  resist  the  formation  of  an  alloy  with 
mercury,  the  deposition  of  the  mercury  is  facilitated  by  the 
addition  of  a  small  quantity  of  the  corresponding  salt  of 
zinc  or  other  metal  which  is  most  freely  dissolved  in  the 
ncid  of  the  solution  and  also  forms  an  alloy  with  mercury. 
When  using  the  solutions  of  zinc  formed  by  dissolving 
bydrated  oxide  of  zinc  in  caustic  alkalis,  it  is  advantageous 
to  wash  the  oxide  free  from  the  neutral  salt  formed  during 
precipitation  before  adding  the  excess  of  alkali,  and  the 
difficulty  connected  with  getting  sufficient  metal  into  solution 
is  overcome  bv  placing  in  the  solution  zinc  in  contact  with 
iron.-G.  H.  K. 

A  Method  of  and  Apparatus  for  obtaining  Gold  from  Sea- 
Water.  H.  C.  Hull,  Twickenham,  England.  Eng.  Pat. 
10,303,  May  28,  1895. 

Ska-water  is  caused  to  pass  through  a  tube  or  conduit  of 
wood  or  other  suitable  non-conducting  material.  The  tube 
contains  anodes  of  carbon,  iroD,  or  other  suitable  material, 
connected  to  an  electric  cabie  passing  along  the  length  of 
the  tube.  A  strip  of  iron  extending  along  the  bottom 
constitutes  the  cathode,  and  is  electrically  connected  with  a 
suitable  conductor.  The  cathode  is  provided  with  a  number 
of  cups  or  rings  of  insulating  material  for  holding  mercury. 
At  the  end  of  the  tube  where  the  eea-water  enters,  cyanide 
of  sodium  or  potassium,  or  hydrochloric,  oxalic,  or  other 
acid  is  caused  to  flow,  which  will  decompose  the  iodide  of 
gold  contained  in  the  water.  The  gold  is  deposited  on  the 
mercury. — G.  H.  R. 

Improvements  in  the  Electroh/tical  Production  of  Zin< 
from  its  Ores,  and  Apparatus  therefor.  Siemens 
Brothers  and  Co.,  London.  From  Siemens  and  Halske, 
Berlin,  Germany.     Enp   Pat.  13,434,  July  12,  1895. 

This  improved  process  for  obtaining  zinc  by  electrolysis 
consists  in  first  roasting  the  zinc  ore,  then  lixiviating  the 
same  preferably  by  means  of  sulphuric  acid,  and,  after 
separation  therefrom  of  the  greater  part  of  the  impurities 
by  known  meabs,  subjecting  the  same  to  electrolytic  action 
by  means  of  2mc  cathodes  and  anodes  of  carbon,  lead  or 
other  bodies  Hot  readily  attacked  by  oxygen,  whilst  at  the 
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XII.-FATS,   OILS.   AND  SOAP 
MANUFACTURE. 

Delect  ion  find  Estimation  of  Metal*  in  Fatty  Oils. 
H.  Presenilis  and  A.  Sehattenfroh.  Zeits.  anal.  Chem. 
1895,  34,  881. 

See  under  XXIII.,  page  895. 

Qualitative  Detection  oj  Utuaponifiable  Oils  in  Fatty  Oils. 
Holde.  Mitt.  aus.  d.  konigl.  techn.  Versuchsanstalt  zu 
Berlin,  1805, 13,  [4],  17 

See  under  XXIII.,  page  890. 

Resin   Content  and  Liability  to  Resinification  of  Mineral 
Lubricating  Oils.  \).  Holde.  Mitt.  an-,  d,  konigl.  techn. 
Venuchaanstalt  zu  Berlin,  1895,  13,  [4],  17). 
unilcr  XXIII.,  page  89-1 . 

Hmation  of  Glycerin      F.  Gantter.     Z<  its.   anal.  Chem. 
34,  1895,  121. 

See  under  XXIII.,  pa\  ■ 

PATENTS. 

///-/  ;     in  the  Manufacture  qj   Soap      </    Btecken, 

tend.     Eng   Pat  15,780,  Augo  14. 

i  to  obviate  the  necessity  for  a  subsequent  "  blueii 
or  tinting  of   art  ished  with  ordinary  soap,  the  in- 

a  coloured  mati  rial.      l\   i-  prepan  d 
t.y  adding  >>:>     l*o  grm.  of    s  dye  to  every  kilo,  of  the 
m  fluid  condition  ;    any  "  anilini 
tilable  that  will  withstand  the  action  ot   | 

Dhstance.     The  following 
table  for    producing   different    colours: — 
iniliae,  l*.<  ato    blue,   or   (  rea    I'rui 
'    'I"  y  '"  ly  1  ei  to   yield    any 

I     ll.  ]j. 


same  time  air  under  pressure  is  forced  in  at  the  lower  part 
of  the  cells  so  as  to  produce  a  rapid  circulation  of  the 
electrolyte,  by  which  means  it  is  claimed  that  the  formation 
of  zinc  sponge  is  prevented.  The  zinc  solution  is  preferably 
concentrated  to  about  10'  15.,  and  subjected  to  preparatory 
electrolysis  until  it  contains  5 — 10  grms.  of  free  sulphuric 
acid  per  litre.  The  cathodes  are  then  cleaned  from  any 
6ponge  which  may  have  been  formed,  and  subsequently 
the  special  regular  process  commences,  in  which  the  acid 
formed  in  the  depositing  vats  is  fixed  by  dissolving  zinc 
oxide.  The  pressure  employed  is  1*3  cubic  metres  of  air 
per  hour  for  electrode  plates  of  about  1  metre  length  and 
<)•  7  metre  width,  and  a  current  density  of  about  50  amperes 
to  the  square  metre.  Partitions  of  wood  or  other  neutral 
material  extend  from  near  the  surface  of  the  liquid  in  the 
cell  to  near  the  bottom  of  the  vat,  so  as  to  form  separate 
compartments,  and  perforated  pipes  passing  near  the  lower 
edge  of  the  partition  admit  the  air  under  pressure. 

— G.  II.  R. 

An  Improved  Method  or  Process  for  the  Extraction  of 
Precious  Metals  from  their  Ores.  A.  von  Siemens, 
Berlin,  Germany.     Eng.  Pat.  14,402,  July  29,  1895. 

Tins  improvement  consists  in  the  employment  of  so  low  an 
K.M.F.,  in  the  extraction  by  electrolysis  of  precious  metals 
from  a  lye  containing  inferior  ones  as  well,  that  the  former 
alone  are  deposited.  For  instance,  in  operating  with  a  lye 
which  contains  3  grains  each  of  the  chlorides  of  gold,  copper, 
and  iron  in  one  pint,  and  using  a  lead  cathode,  a  coal 
anode,  and  a  current  density  of  12  amperes  for  each 
2  square  yards,  the  limits  of  E.M.F.  would  he  between 
1*2  and  14  volt.  Mere  traces  of  copper  and  iron  will  be 
precipitated  within  these  limits,  whilst  gold  will  separate 
completely  and  with  sufficient  speed. — G.  II.  R. 


Improvements  in  Recovering  Grease  front  Waste  Suds 
which  hare  lucn  used  in  Washing  Wool,  Hair,  or  other 
Fibre.  A.  J.  [nston,  Kidderminster.  Eng.  Pat.  18,207, 
September  25,  1894. 

Si...  also  Eng.  Pat.  17,809,  1893;  this  Journal,  L894,  1070. 
In  the  present  specification,  the  inventor  describes  various 

other  methods  for  the  recovery  of  grease  from  waste  suds, 
without  the  use  of  acid.  The  suds  are  first  clarified  by 
straining  or  settlement,  then  mixed  with  from  •">  to  LO  per 
cent,  of  common  salt,  and  agitated,  hot  or  cold,  for  a  time. 
After  standing,  the  water  is  run  off,  the  grease  washed 
again  in  plain  water  if  desired,  and  treated  with  100  lb 
per  ton  of  a  mixture  of  caustic  and  carbonated  alkali.  The 
whole  is  well  shaken  together,  the  water  again  run  off,  and 
after  a  final  washing  the  grease  is  readyfor  soap-making. 
As  an  alternative  process,  the  suds  are  evaporated  after  a 
preliminary  filtration,  until  on  cooling  the  grease  will 
separate  from  the  rest  of  the  liquid :  such  separation  being 
assisted  by  continuous  agitation,  during  both  the  boiling 
and  the  cooling. — F.  II.  L. 


XIII— PIGMENTS,  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(C.)— IXDIA-RUBBER,  &c. 

PATENTS. 

Improvements  relating  to  the  Production  of  Albumen  from 
Blood  and  Haw  Materials  for  certain  purposes,  and  in 
Apparatus    and    Appliances    in    connection    then  with 
S.  Frohwein,  Cologne.     Eng.  Pat.   13,698,  July  17,  189.}. 

Blood  of  slaughtered  animals  is  directly  taken  up  in  pans 
and  there  remains  until  it  has  congealed  so  as  to  form  cakes. 
This  blood-cake,  after  cooling,  is  cut  into  small  pieces  and 
placed  in  a  sieve.  The  liquid  portions  then  drop  into  a 
chest,  placed  below.  After  dripping  has  ceased,  the  sieve 
is  removed,  and  the  wet  material  in  the  chest  which  contains 
albumin  and  colouring  matter,  is  let  stand  for  some  time. 
The  albumin  then  forms  the  upper  of  two  layers,  the  lower 
consisting  chiefly  of  colouring  matter.  By  means  of  a  pipe 
sliding  vertically  upwards  from  the  bottom,  the  layer  of 
albumin  is  drawn  off,  and  it  is  then  dried  upon  hot  plates 
of  thin  metal.  The  blood-cake  is  dried  in  ovens  at  80c  C, 
and  made  into  a  meal,  which  may  be  employed  in  the 
manufacture  of  hard  rubber,  &c. — \V.  G.  M. 

Process  of  Manufacturing  a  Substance  or  Product  </.s  a 
Substitute  for  Vulcanite,  or  for  other  purposes  to  which 
if  mo j  be  applicable.  F.  (i.  Eleinsteuber,  Arzberg, 
Bavaria.    Eng.  Pat.  I4,:5:si,  July  27,  1895. 

Tins  material,  known  as  "ainbroin,"  consists  essentially  of 
a  solution  of  copal  absorbed  in  either  vegetable  or  asbestos 
fibre.  When  dried  and  pressed,  it  can  be  moulded  by  beat 
to  any  desired  shape,  and  is  capable  of  receiving  a  high 
polish.  Copal  varies  considerably  in  hardness  and  solu- 
bility ;  the  baider  sorts  being  soluble  only  in  such  expensive 
liquids  as  chloroform,  ether,  and  cajeput  oil.  It  is 
accordingly  sorted  over,  the  harder  lumps  ground  and  put 
aside  for  six  months,  or  heated  to  a  '  are  at  which 

the  resin  begins  to  Boften.     On  treatment  with  96  per  cent. 

alcohol,  the  greater   part   will   then   be  found   soluble,  while 
the  residue  Melds  to  the  action  of  chloroform,  &c.      The 
two   solution-    are    mixed,   and   absorbed    in  the   fibre  as 
ribed,     V.  II    L. 


XIV.-TANNING,  LEATHER.  GLUE.  SIZE. 

ical   Tanning.     Poising      Zeita        Elektrotechnik  u. 
Elektroohem.  1895,  2,  167     171, 

1850  many  attempts  have  bei  d  made  to 
-  ol  t  inning  by  means  of    the  electric   cu 
One  process  which  has  mel  with  iu<  icordingto  the 

author,  is  that  of  Worms  and   Hal.',  further  improved,  he 
tatei,  by  Grotb.     in  order    to  accclerati    thi    process  it  is 
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thonghl  :i'U  »abli   !■•  use  extracts  (quebracho,  oak,  fir,  &c), 

irk.     But,   it  is  added  that  the  extract 

should  be  purified,  •  l<  ared,  and  decolorised.     On  dissolving 

commercial    extract    in    water,  a   separation    of  coloured 

us  matter  is  frequently  observed  ;  this  forms  a  coating 

stops  up   the   pores,   and   binders    proper 

tanning.     The  author  states   thai   the   Worms   and    Baha 

.-  reduces  the  time   required  far  tanning  to   is — 144 

I;   but    it   can  only  be  used  for  thin    skins.       He   says 

thai  Groth's  process  gives  a  better  leather,  and  it  can  also 

be  used  for  thicker  hides  ;    but  for  heavy  ox-hides  it  takes 

a-  much  as  threee  months. 

The  author  lias  worked  out  anelectrical  method  of  tanning 
which  he  considers  is  suitable  for  both  thin  skins  and 
heavy  hides,  and  only  requires  3 — 6  days.  The  tanning  pit 
contains  15,000  litres  and  is  about  2  m.  deep  and  broad, 
and  3  m.  long.  Electrodes  of  nickelled-eopper  are  fixed  to 
the  longer  walls  of  the  pit,  in  which  the  hides  are  hung  so 
that  the  curreni  has  to  pass  right  through  them.  A  current 
of  12  amperes  with  an  E.M.F.  of  12  volts  is  used.  The 
colour  of  the  leather  is  not  quite  satisfactory  -when  com- 
mercial unpurified  extract  is  used.  The  author  lays  stress 
on  this  and  he  himself  uses  an  oak  extract  (with  a  little 
hemlock  extract  added)  which  is  cleared  and  decolorised  by 
a  special  electrolytic  process.  When  this  is  used  he  finds 
that  the  colour  is  exceedingly  good  and  bright.  Light  cow- 
hides were  found  to  require  72  hours,  heavy  cow-hides 
5  days,  and  heavy  ox-hides  6  days.  The  latter  would 
require  about  a  year  by  the  old  process. —  1).  E.  J. 


Estimation  of  Alumina  in  Phosphates      II.  Lanuc. 
Comptes  rend.  1895,  121,  63. 

See  under  XXIII.,  page  890. 

PATENT. 
Improved  Process  for  the  Disintegration  of  Thomas  Slay* 
V..  Meyer,  Berlin.     Eng.  Pat.  24,092,  December  11,  If 

To  facilitate  the  disintegration  of  Thomas  slag  from  2-5  to 
7  •  a  per  cent  of  an  alkaline  carbonate,  or  (preferably)  from 
.")  tf>  15  percent,  of  anhydrous  water  glass,  is  mixed  with 
the  fluid  slag  while  it  is  being  run  from  the  converter.  All 
the  phosphoric  acid  in  the  cinder  will  then  be  present  in  the 
citrate-soluble  form.  The  action  of  the  alkali  may  Oo 
assisted  by  the  further  addition  of  a  reducing  powder  of 
metallic  sulphide,  such  as  iron  pyrites  or  s0dium  sulphide, 
to  the  extent  of  from  15  to  18,  or  of  coke  powder  to  the 
extent  of  from  8  to  20  parts  per  luo  of  iron  present  in  the 
sla^  as  ferric  oxide. — W.  G.  M. 


XV.-MANUKES,  Etc. 

Manufacture  of  Potassium  Phosphate  for  a  Manure.    Jay 
and  Dupasquier.     Bull.  Soc.  Chim.  1895,  13,  441-  443. 

POTASSIUM  hydrogen  sulphate  obtained  by  the  decom- 
position of  potassium  chloride. with  sulphuric  acid  is  mixed 
with  natural  calcium  phosphate  in  proportions  sufficient  to 
convert  the  phosphoric  acid  into  monopotassium  phosphate 
whilst  sufficient  sulphuric  acid  is  added  to  supplement  that 
contained  in  the  potassium  hydrogen  sulphate,  so  as  to 
satisfy  the  calcium  contained  in  the  phosphate.  The 
mixture  is  boiled  with  water  for  some  hours  and  agitated, 
until  the  reaction  is  complete  ;  the  mud  is  then  filtered 
and  the  solution  containing  the  potassium  phosphate,  if 
sufficiently  concentrated,  is  set  to  crystallise,  if  otherwise 
it  is  used  as  wash  water  for  a  succeeding  charge.  The 
operation  may  also  be  performed  by  mixing'tbe  potassium 
hydrogen  sulphate,  the  phosphate  and  the  sulphuric  acid  in 
a  mixer,  as  in  the  preparation  of  superphosphate,  leaving 
the  mass  for  two  or  three  days,  extracting  with  water  and 
crystallising.  The  change  may  be  represented  in  the 
following  manner : — 

Ca3(P04)2  +  2KHSO,  +  H2SO,  =  2KH2P04  +  3CaS04. 

— D.  A.  L. 

Manure  of  Vines  and  the  Quantity  of  the  Wine.  A.  Muntz. 
Comptes  Rend.  1895, 120,  1010—1012. 

Notwithstanding  the  prevailing  idea  that  the  manuring 
of  vines  has  an  injurious  effect  on  the  wine  ultimately  pro- 
duced, manures  are,  nevertheless,  almost  everywhere  applied, 
and  frequently  in  large  quantities.  The  amounts  of  manure 
applied  in  the  vineyards  of  the  South  of  France,  of  Medoc, 
Bourgogne,  and  Champagne  vary  considerably.  In  Bour- 
gogne,  with  rich  soils,  the  smallest  amounts  are  used ;  in 
the  south  rather  more  manure  is  used  (principally  artificial 
manures),  whilst  in  Medoc  and  Champagne,  where  the 
finest  wines  are  produced,  the  manuring  is  very  much 
heavier,  exceeding  the  greatest  amounts  applied  in  other 
branches  of  agriculture. 

Heavy  manuring  does  not,  therefore,  injure  the  wines, 
the  effect,  it  is  stated,  is  rather  to  strengthen  the  vines  and 
so  render  them  less  dependent  on  circumstances  of  weather 
than  to  force  them  to  increased  fruit  production.  There  is 
no  doubt,  however,  that  if  the  plants  are  cut,  so  as  to  in- 
crease the  yield  of  fruit,  then  the  wine  would  suffer. 

The  best  results  are  nearly  always  obtained  by  the  use  of 
natural  manures. — N.  H.  J.  M. 


XVI.-SUGAR,  STARCH.  GUM.  Etc. 

Biological  Conditions  of  the  Fungus  producing  Core  and 
Dry  Hot  in  the  Beetroot.  15.  Frank,  Botan.  Ges.  Ber. 
1895,13,  192. 

The  author  has  continued  his  researches  on  Phoma  Belie 
during  the  year  1894.  In  a  previous  communication  (this 
Journal,  1894,  823)  he  stated  that  this  fungus  may  produce 
the  following  diseases  : — root  mortification,  core  and  dry 
rot,  and  black  spots  on  the  peduncles  andpedicels.  Phoma 
Beta  was  observed  without  exception  in  core  and  dry  rotr 
whilst  root  mortification  may  be  caused  by  other  fungi.  It 
is  further  noticeable  that  the  appearance  of  diseases  caused 
bv  Phoma  Betx  is,  in  contrast  to  similar  diseases,  favoured 
by  dryness  of  the  soil  and  air,  and  not  by  humidity. 
According  to  the  author  the  reason  of  this  is  that  the  fun- 
gus, which  is  usually  both  saphrophytic  and  parasitic, 
appears  on  the  dead  leaf  stalks  as  a  saphrophyte  only  in 
seasons  of  heavy  rainfall,  and  on  sufficiently  humid  soil. 
On  the  other  hand,  whenever  the  fully-grown  leaves  wither 
in  consequence  of  a  prolonged  drought,  they  are  attacked 
by  Phoma  Betse,  myriads  of  new  spores  are  developed,  and 
infection  of  the  core  of  the  beet,  as  well  as  of  the  root,  is 
readily  brought  about.  When  the  mycelium  of  Phoma 
Betx  is  once  developed  as  a  parasite  in  the  living  tissue  of 
the  beet,  poisonous  ferments  appear  to  result,  which  spread 
rapidly  by  osmosis,  and  cause  the  death  of  the  tissue. 
Since  the  spores  of  Phoma  Betx  remain  dormant  in  the 
soil  for  long  periods,  and  develop  when  brought  into 
contact  with  beet  or  beet  juice,  it  is  easy  to  understand  why 
the  fungus  appears  in  beetroots  when  the  latter  are  grown 
in  soils  previously  infected.  Methods  for  combating  this- 
disease  have  already  been  described  (this  Journal,  1894, 
823  ;  and  1895,  667).— J.  L.  B. 

Composition  of  the  Gas  from  the  Beetroot  Diffusers. 
Xeitzel.     Xeue  Zeits.  Kiibenz.  1895,  35,  22. 

These  gases  when  taken  from  the  second  to  the  eighth 
diffuser  contained  respectively  from  11*4 — 51  "5  per  cent, 
of  carbon  dioxide,  0 — 57 '8  per  cent,  of  hydrogen,  and  10*8 
— 68*0  per  cent,  of  nitrogen.  Free  oxygen  was  found  only 
in  isolated  cases,  or  in  the  absence  of  hydrogen.  The 
evolution  of  gas  is  ascribed  to  ferments  of  the  soil,  which 
are  introduced  into  the  diffusers  with  the  feed  water.  These 
ferments  give  rise  almost  exclusively  to  carbon  dioxide,  but 
to  no  hydrogen.  By  maintaining  the  temperature  between 
75° — S0°,  and  by  boiling  the  raw  juice  before  adding  lime,  the 
development  of  gas  may  be  avoided.  The  evolution  is  most 
pronounced  at  50°,  and  is  favoured  by  the  addition  of  lime 
to  the  diffusers. — J.  L.  B. 

Purification  of  Sugar  Solutions  by  Electi-olysis.    W.  Bersch. 
Sucrerie  Indigene,  44,  II-,  33 — 36. 

The  author  has  recently  carried  out  experiments  at  Haym 
on  the  electrolytic  processes  of  Schollmeyer,  Behner,  and 
Uammeyer,  for  the  purification  of  sugar  solutions.  The 
juice  from  the  diffusers  at  a  temperature  of  40° — 45°  is  heated 
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to  65°,  and  transferred  to  the  electrolyser.  This  is  an  iron 
tank  divided  into  two  compartments,  each  of  which  has  a 
capacity  of  1,500  litres,  with  a  height  of  0-5  metre,  and 
contains  seven  sheet  zinc  electrodes,  making  a  surface 
of  6  sq.  in.  The  two  compartments  are  alternately  filled 
with  juice  which  is  treated  for  about  10  minutes  with  a 
current  of  50 — 60  amperes.  A  gelatinous,  greenish-grey 
deposit  is  formed  on  the  negative  pole,  and  the  author 
considers  that  the  combination  of  zinc  with  the  alkalis 
facilitates  crystallisation  of  the  sugar.  As  this  deposit 
thickens  the  resistance  offered  to  the  current  is  increased  ; 
it  is  therefore  necessary  every  week  to  reverse  the  current 
for  about  five  minutes  ;  the  gases  generated  will  detach  the 
deposit. 

The  process  of  electrolysis  produces  a  gelatinous  pre- 
cipitate which  renders  filtration  difficult  ;  to  obviate  this,  a 
small  quantity  of  lime  is  added  to  the  solution.  With  the 
old  process  of  evaporation  trouble  was  often  experienced 
owing  to  the  formation  of  froth,  especially  from  beet  of  an 
inferior  quality ;  this,  however,  is  not  the  case  when  the 
juice  has  been  submitted  to  electrical  treatment. 

The  mascuites  which  have  been  obtained  electrolytically 
yield  on  an  average  69*5  per  cent,  of  sugar,  polarising  98°, 
and  containing  0*48  per  cent,  of  ash. 

According  to  the  author  the  initial  cost  is  low,  the  con- 
sumption of  zinc  negligible,  and  the  profits  made  in  one 
week  paid  for  the  cost  of  installation.  As  the  current 
required  is  from  50 — 60  amperes  with  6  volts,  it  is  advisable 
to  have  1  horse-power  dynamo. — J.  L.  B. 

Beet  Juices,  boiling  with  difficulty.   Polster.    I).  Zuckerind. 
1895,  20,  1070. 

The  author  considers  that  this  difficulty  in  boiling  may  be 
due  to  the  large  amount  of  organic  matter  and  proteins 
present  in  the  juices. — J.  L.  B. 

Investigation*  on  the  Behaviour  of  Sugars  towards  Alkaline 

Copper  Solutions.    J.  Kjeldahl.    Carlsberg  Laboratoriets 
Meddelelser,  1895,4. 

See  under  XXIII.,  page  896. 

Papasoglis'  Method  of  Detecting  Cane  Sugar.     Dupont. 
Hull.  A>s.  Chim.  1895,  13,  68. 

See  under  XXIII.,  page  890. 

Influence  of  the  Presence  of  Lend  Acetate  in  the  Estimation 
of  Invert  Sugar.  Horutriiger.  D.  Zuckerind.  1895,  20, 
1169. 

under  XXIII.,  page  890. 


XVII -BREWING,  WINES,  SPIRITS,  Etc. 

New  Glucoside  resembling  Amygdalin.    E.  Fischer.     Her. 
1895,  28,  1508—1511. 

]',•    the  action  of  yeast  enzymes  at  about  35    C,  half  the 
oont  of  the   sngai  in   amygdalin  is  removed  in  the  form 
of  glucose  and  amygdonitrileglucoside — 

C  !!,.(  IK.'y.O.CH 

i-  Corned  according  to  the  equation — 

I    If,  '  IK  ).0.Cl2II2lO1(|  +  11,0  = 

I    H,.CHCy.O.C6HuO,  h  C,H   0 

This    ml  differs    from    amygdalin    in     its    phyl 

ablet  it  in  chemical  pro- 
pen  pecially  as  regards  the  action  of  emolsin,  which 

readily  breaks  them  both  up  into  hen/aldehyde,  hydr 

l,  and  glucose.     Amygdonitrileglocoside  crystallises  from 
ether  or  chloroform  in  long,  thin,  colourless  need 

which  begin    to  soften    at    I  10    0.,  DOt  do  not  fully   melt  till 

1 47  — M'.i  .      In   aqn  ilution  it  rotates  the  plane  of 

polarised  light  to  the  left,  giving  [a] „       —  26*8,     It  has  a 

bit'-  '  'lian  amygdalin;.      It    is    easily  Soluble 

in  eold  alcohol,  acetone,  and  water  (difference  from  amyg- 
dalin;, and  ether,  sparingly  so  in  chloroform,     it 

I'ltion,  even  OH  warming,  but 


when  boiled  with  alkalis  is  readily  decomposed,  with 
evolution  of  ammonia.  The  author  expects  to  liud  this 
substance  already  formed  in  the  vegetable  world. 

from  this  action  of  enzymes  on  amygdalin  the  author 
concludes  that  the  disaccharose  in  amygdalin  is  maltose. 

— L.  T.  T. 

Studies  on  Starch  Transformation.     If.  Ost.     <  hem.  Zeit. 
1895,  19,  1501—1507. 

The  author  has  carried  out  several  standi  transformations, 
following  Lintner  and  Diill's  directions,  and  also  their 
method  of  isolating  and  purifying  "  isomaltose."  The  sub- 
stance so  obtained  is  not  homogeneous,  but  can  he  separated 
into  various  products  on  treatment  with  ethyl  alcohol  of 
different  strengths.  The  further  examination  of  Lintne 
method  of  preparing  "isomaltose"  was  left  to  IJlrich. 
(See  following  abstract.) 

It  has  been  stated  by  Lintner  and  Dull  that  "  isomaltose  " 
is  practically  insoluble  in  95  per  cent,  alcohol.  By  re- 
peatedly extracting  those  products  of  a  starch-conversion 
which  are  soluble  in  80  per  cent,  ethyl  alcohol,  with  95 
per  cent,  ethyl  alcohol,  crystalline  maltose  is  obtained  : 
whilst  the  small  quantity  of  syrup  representing  the  residue 
has  a  specific  rotatory  power  below  [o]„  =  +  145°,  and 
forms  a  compound  with  phenyl  hydrazine  similar  in  appear- 
ance to  Lintner's  isomaltosazone,  which  in  reality  is  impure 
maltosazone. 

The  author's  experiments  with  maltosazone  show  that  it 
is  a  compound  which  readily  undergoes  chaDge.  When 
heated  from  100" — 105°  the  rotatory  power  by  the  aid  of 
the  Auer  light,  sinks  from  about  [a]  =  +  60'  to  [a]  —  + 
20°  to  +  40°,  and  its  melting-point  202°—  208"  becomes 
150-\  If  the  time  of  heating  during  the  formation  of  the 
osazone  be  3  hours,  or  if  too  small  a  quantity  of  water  or 
phenyl  hydrazine  be  employed,  a  similarly  modified  osazone 
results.  A  mixture  of  maltose  and  a  dextrin  (which  latter 
is  incapable  of  yielding  a  crystalline  osazone),  when  heated 
with  phenylhydrazine  acetate,  gives  an  osazone  of  a  brown 
colour,  melting  at  152° — 158.  "Isomaltosazone"  i\as 
prepared  in  accordance  with  Lintner  and  Diill's  instructions. 
It  was  found  to  melt  at  150° — 170°,  and  to  have  the  compo- 
sition of  maltosazone.  From  these  facts  the  author  con- 
cludes that  Lintner's  isomaltose  is  impure  maltose.  (Com- 
pare Ling  and  Baker,  J.  ('hem.  Soc.  Trans.  1895,  702  ; 
Hrown  and  Morris,  ibid.  709.) 

The  author  agrees  with  Lintner  and  Diill's  view  that 
-•tarch  has  the  composition  (( ', .-ILnO,,,),, ;  but  he  is  inclined 
to  think  that  the  formula  (C',,,11  .,,Ohl)m  is  incorrect  for  the 
first  products  of  hydrolysis  of  starch,  inasmuch  as  they 
contain  chemically -combined  water.  Brown  and  Morris's 
non-reducing  dextrin  does  not  exist,  it  is  considered,  neither 
is  the  supposed  relation  between  rotatory  and  eupric  reducing 
power  correct.  The  so-called  maltodextrin  or  "  achroo- 
dextrin  II."  has  a  higher  specific  rotatory  power  than 
observed  by  the  English  chemists  ;  and  the  method  em- 
ployed by  them  for  determining  reducing-power  yields 
erroneous  results.  It  is  uncertain  whether  the  crythro-  and 
achrodextrins  described  by  Lintner  and  Dull  are  homo- 
geneous substances.  The  author  believes  Musculus  and 
.Meyer's  statement  that  the  erythrodextrins  are  mixtures  of 
achroodextrin  and  starch.  Musculus  and  Meyer  have  pre 
pared  an  erythrodextrin  bymixing  a  dextrin  giving  a  yellow 
iodine  reaction  with  0*5  percent. ol  soluble  starch. 

Zulkowski  obtained  a  dextrinous  substance  by  heating 
starch  with  glycerol.  This  body  has  been  prepared  and 
purified  by  the  author,  and  he  finds  the  glucose  value  to  be 
about  90  per  cent.  He  is  of  opinion  that  this  substance  is 
not  a  true  dextrin. 

The    author   has    investigated     Kisehei  's     isomaltosazone, 

and  considers  it  to  be  maltosazone;  accordingly  he  eon- 
eludes  thai  maltose,  uol  isomaltose,  is  formed  i>\  the  action 
of  cold  hydrochloric  acid   on   glucose     Th<    dextrin-like 

ubstanCC  BO  obtained  has,  when    purified,   a   rotatory  power 

of  [a  ]  „  i  123*8°,  a  reducing  power  of  L 1  •  3  per  cent.,  and 
;i  glucose  value  ol  98*5  per  cent.  It  differs  from  ordinary 
dextrin  in  its  complete  resistance  to  diastatic  action.  When 
standi  (5  grms.)  is  triturated  with  bydroohlorii  acid  of 
sp.  gr.  1-17  (90  c.o.)  until  if  is  dissolved,  and  is  allowed  to 
td  eight  days,  the  initial  rotatory  power,  i    196*5°,  sinks 

C   2 
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to  +  ::,.<,  imilar  treatment  shows 

.11,    increase    in    rotatory    power   iron,    i    :>\>    to  +  75°,  an 
thai  similar  products  are  produced  in  both  cases. 

—J.  L.  15. 

atone.     C.  Ulrich.     Chem.  Zeil    L895,'19, 1523—1524. 

I  in  author  has  followed  the  methods  of  Lintner  ami  Dull 
(this  Journal,  1892,  766),  and  has  arrived  al  the  Bame  con- 
clusions as  list  (compare  preceding  abstract),  namely,  that 
the  sugar  found  when  starch  i-  incompletely  hjdrolysed  by 
malt  at  7<>  .  is  maltose  and  qoI  isomaltose  •,  and  that  the  mclt- 
in^;  point  of  maltosazone  varies  with  its  method  of  prepara- 
tion.—J.  I-.  B. 

.,,    Rotatory  Power  of  Maltose.     U.  Ost.    Chem.Zeit. 
1895,  19,  1727—1728. 

I'm  specific  rotatory  power  of  maltose  was  determined  by 
\leis-l  in  1882,  apparently  with  great  care  (J.  l'rakt. 
Chem.  25<  114).  His  results  coincided  with  the  formula 
[a]„=  +  140*375  — 0*01837  p-  0-095  t ;  thus,  for  a 
temperature  of  20  and  a  concentration  of  2  —  20,  the  value 
would  be  [a]„  =  138-4  to  138' 1.  The  author's  experi- 
ments indicate  that  the  specific  rotatory  power  of  maltose 
for  all  concentrations  between  2  and  21  is  constant,  the 
mean  value  being  [o]„  =  +  136*95  at  20°.  The  cause  of 
difference  between  the  latter  value  and  that  of  Meissl  is 
inexplicable  ;  the  numbers  furnished  by  Brown  and  Heron, 
Effront,  Herzfeld,  and  others  are  said  to  he  inaccurate  ;  but 
those  given  by  Parens  and  Tollens  (Annalen,  18'JO,  257, 


well  with   the 


160),  when  /-        10,  and  t  =  20',  agree    very 
author's  determinations. — J.  L.  15. 

Action  of  Air  on  Musi.    Aim,'  Girard      Comptes  Rend. 
189.5.,  120,  1426—1  128 

Tiik  author  draws  the  following  conclusions  from  1ns 
researches  : — 1.  The  constituent  of  must  which  most 
readily  undergoes  oxidation  is  the  solul  le  red  colouring 
matter.  2.  In  some  grapes  there  are  two  colouring  matt' 
one  easily  oxidisable,  the  other  very  miicl  Less  so.  3.  The 
bouquet  of  wine  i-  not  only  due  to  the  bouquets  already  in 
the  grape,  and  those  formed  daring  the  fermentation,  but 
also,  in  some  wines,  to  those  produced  by  the  oxidation  of 
certain  constituents  of  the  must.  I.  The  colour  of  white 
wines  and  their  Madeira  flavour,  are  d  ie  to  an  oxidation  of 
the  must,  and  are  not  produced  during  fi  rm<  ntation.  .",.  It  i- 
possible  to  produce  white  wine  from  black  grapes  by  cool- 
ing the  extract  (to  prevent  fermentation),  aerating  tiie  cold 
extract  to  precipitate  the  colouring  m:itur,  and  then  filter- 
ing this  off  to  prevent  its  beiug  tak<  n  up  again  during 
fermentation.— L.  T.  T. 

Composition  of  Samos  Wines  employed  in  making  Vermuth . 
P.  Cazeneuve  and  Hugounenq.  Bull.  Soc.  Chim.  1895, 
13,  601—602. 

The  following  are  numbers  obtained  from  the  analysis  of 
authenticated  samples  of  Samos  wines,  the  last  column 
being  the  results  of  an  old  analysis  made  in  the  municipal 
laboratory  of  Paris  :  — 


Alcohol . 


Extract 

Dex1  r  is  before  inversion 
Dextrose  alter  inversion  .. 
Total  acidity  as  HaSO.,  ... 

Cream  of  tartar 

\sh 


From  Limenos  Badios. 

From 

From  Neon 

Old  Analysis. 

Sample  I.            Sample  II. 

Pugondon. 

Carlobasion. 

12- 5° 

13-5° 

13= 

15*2° 

15° 

<Tinis. 

Grrus. 

Gnus. 

Grms. 

Grins. 

285-5 

lis- 1 

212-9 

246*8 

111*6 

209*55 

123*4 

211*85 

217-S7 

76*8 

209 -55 

13G-iil 

2U-S-, 

217*87 

2*12 

1*99 

2-74 

2"91 

73 

4-1 

3*8 

3-8 

s*s 

■2--i'\ 

3-2 

2-72 

2-62 

33 

The  second  Limenos  Badios  sample  was  a  fermented  wine 
without  any  added  alcohol,  and  hence  was  poorer  in  sugar 
than  the  other  three,  which  consisted  of  unfermented  grape- 
musts  mixed  with  Hungarian  or  Get  man  alcohol ;  the  old 
sample  was  apparently  a  fermented  wine. — D.  A.  L. 

Presence  of  a  Diastase  in  "  Cass-'"  Wines.     G.  Gouirand. 

Comptes  Rend.  120,  887—888. 
The  cause  of  this  disease  of  wine,  the  symptoms  of  which 
are  turbidity  on  exposure  to  the  air,  followed  by  coagula- 
tion of  the  colouring  matter,  with  decoloration  and  the 
acquirement  of  a  yellowish  tint,  is  still  a  moot  point,  bacteria 
and  the  chemical  action  of  the  air  having  been  both  credited 
with  responsibilit}'  for  the  change.  Heat  prevents  the 
malady,  but  filtration  through  Chamberland  filters  is  with- 
out effect.  The  author  concludes  that  the  immediate  cause 
is  of  the  nature  of  a  diastase,  from  the  fact  that  the  floccu- 
lent  precipitate  obtained  by  the  addition  of  alcohol  to  a 
casse  wine  will  produce  the  malady  in  a  sound  and  sterilised 
wine  in  a  few  hours.  Heating  up  to  80°  C,  after  the 
addition  of  the  precipitate,  still  prevents  the  disease  showing 
itself. 

The  turning  yellow  of  white  wines  is  evidently  a  malady 
of  very  similar  nature  to  "  la  casse,"  the  alcoholic  precipi- 
tate from  casse  red  wines  causing  sound  and  sterilised  white 
wines  to  turn  yellow  in  a  very  short  time.  The  diastase  does 
not  exist  in  the  precipitate  obtained  from  healthy  wines. 
Whether  it  is  the  product  of  the  bacteria  always  found  in 
the  sediment  of  casse  wines,  or  of  the  yeasts  working  under 
unfavourable  conditions,  orlwhether  it  pre-exists  in  the  grapes 
ripened  under  certain  circumstances,  has  yet  to  be  deter- 
mined.— J.  G.  YV . 

Austro-Hungarian   "Sweet  Wines"     L.   Roesler.      Zeits. 

anal.  Chem.  189.5.  34,  354— 3C1. 
'The  analytical  results  given  by  the  author  are  based  upon 
a  large  number  of  analyses  which  have   been  carried  out 


during  the  last  few  years  at  the  experimental  station  at 
Klosterneuburg  ;  they  refer  to  that  class  of  "  sweet  wines  " 
obtained  by  extracting  dried  grapes  with  a  good  natural 
wine  and  fermenting  the  product.  Those  wines  differ 
essentially  from  those  obtained  from  must  which  has  been 
concentrated,  or  by  the  addition  of  spirit  or  sugar  to  must 
or  wine.  The  results  obtained  are  compared  with  those 
yielded  by  true  Tokay  wines  :  — 


Percentage  of  Samples 
examined. 


Pi  r  Cent.  Vol. 

r  Under  in 

Alcohol    1  10—15 

C  15—2H 

Grms.pt  r  Litre. 

(  Under  25 

Extract        minus  J  20—15 

invert  sugar.       j  46—55 

L  Above  55 

("  Under  5 

Glycerin ]  5—10 

<.  Above  II) 

Phosphoric  acid  .  {  A'bov7o:sn 

?  Under  5 

Free  acid <  5—7 

(.  Above  7 

f  Under  1-5 

1-5— l- ni» 

Ash -!  •         8*<H-2*99 

3*0—3*99 

I        Above  4- 1 1 


Austro- 

Hungarian 

"  Sweet 

Tokay. 

Wines." 

3*4 

12-5 

83  0 

50*0 

13  0 

37 '5 

18*09 

41 

66*24 

710 

1U10 

4-23 

25'0  e>- 

26*00 

68*27 

10  -<>5 

100 

87*34 

47-83 

12-66 

52-17 

24*95 

60"  7ii 

7.V  2 

13  79 

24*8 

2*62 

14*70 

8"  3 

29-47 

70-6 

26*09 

207 

24*11 

*■ 

-A.  K.  M. 
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Manure  of  Vims-  and  the  Quality  of  the  Wine.   A.  Muntz. 
Oomptes  Rend.  1895,120,  L010. 
See  under  XV.,  page  870. 

Carbon' Tetrachloride  for  Separating  Ethyl  Alcohol  from 
Methylated  Spirit.  M.  Cari-Mantraiid.  Comptes  llend. 
1895,  120,  1063. 

See  under  XX.,  page  885. 

PATENTS. 

Improvements  in  Apparatus  for  Heating  and  Cooling 
Liquids.  A.  Lawrence,  Brentford,  Middesex,  and 
Bennett,  Son*,  and  Shears,  Limited,  London.  Eng.  Pat. 
14,554,  July  28,  1S94. 

See  under  I.,  page  854. 

Improvements  in  Malt-Mashing  and  Extracting  Machines. 
T.  Cleminson,  Liverpool.  Eng.  l'at.  18,254,  September 
20,  1894. 

The  patentee  proposes  to  pass  the  malt,  &c.  in  a 
stream  through  a,  vessel  with  perforated  walls,  water  being 
sprayed  against  the  malt  as  it  is  falling  through  these 
perforation-'.  The  malt  and  water  then  pass  together  into 
a  horizontal  vessel  fitted  with  stirrers.  He  claims  that 
more  efficient  extraction  of  the  soluble  matters  is  thus 
effected.— L.  T.  T. 

Improvements  in  the  Treatment  of  Starch  or  Starchy 
Matter,  or  Crystallisable  Sugar,  for  the  Obtitinmenl 
therefrom  of  Products  more  especially  suitable  for  Use 
in  Brewing.  II .  C.  E.  Wilmot,  London.  Eng.  Pat. 
18,358,  September  27,  189  4. 

The  patentee  proposes  to  replace  the  acid  used  in  the  inver- 
sion of  starch  and  for  the  manufacture  of  saccharine  matter 
by  means  of  carbonic  acid.  He  claims  that  by  passing  carbon 
dioxide,  or  that  and  steam  under  pressure,  into  or  through 
a  heated  mixture  of  starch  or  starchy  matter  and  water, 
or  crystallisable  sugar  and  water,  heated  to  or  above  boiling 
point,  thorough  conversion  can  be  effected.  When  conver- 
sion is  complete  and  pressure  is  removed  the  carbonic 
anhydride  escapes,  and  the  need  for  neutralisation,  &c.  is 
thus  removed. — L.  T.  T. 

Improvements  in  Apparatus  for  Cooling  Worts.  F.  N. 
Maekav,  Shoe  Lane,  Middlesex.  Eng.  Pat.  20,087, 
October  20,  1894. 

The  cooling  apparatus  consists  of  a  jacketed  cylinder  or 
cone  of  thin  copper,  through  which  the  cooling  liquid  is 
ted  from  below.  The  cylinder  is  surrounded  by  a  aeries 
of  rings  of  pipes,  each  rin<j  being  connected  at  one  side 
with  the  ring  beneath  it,  and  at  the  opposite  side  of  the 
apparatus  with  the  ring  above  it.  This  arrangement 
ensures  the  complete  mixing  of  the  cooling  liquid  in  the 
pif.es.  Both  tooling  liquids  C  from  the  pipes  and  from  the 
cylinder;  have  a  common  outlet  at  the  top  of  the  apparatus. 

The  wort  passes  into  a  vessel  at  the  top  of  the  cylinder 
and   overflows  over   the  cylinder  and   pipes  into  a    pan   in 
i.  the  whole  apparatus  is  fixed. 

It  the  cooling  is  to  be  done  in  purified  air,  an  outer 
i-  placed  whole,  pure  air  being  passed  through. 

—X   II.  .1.  M. 

Production  of  Vinegat  by  Means  if  Ozone.  ]■',.  Andreoli, 
Brixton,  London.     Log.  Pat.  21,529,  November  8,  i 

'I  if*,  wort,  or  alcoholic  liquor,  is  acetified  with  electrostatic 

ozone,  produced  as  already   indicated  (Eng.  Pat,  17/426  of 

11,  9631  and  21,791  of  i -,92 ;  this  Journal,  1893,  452), 

end  ei  oxygen  ;  any  apparatus  for  the  oxidation  of  wort 

by  air  can  In  X.  II.  J.  M. 

Improvement*   in   and  connected    with   if"    Treatment  of 

/:,■„,,         (.run,      and    Sim, hi,      Mni.iiuh.       J,.     Egyedi, 

•I  Popelka,  and   \.  Mhidy,  all  of  Neupesl 

Hungary.      Eng.  l'at.  4741,  Mareh  8,   I 

Tin  patentee*  propose  to  bm  b  raeuum  Biter,  for  more 
completely  removing  than  is  done  at  present,  the  trori  or 
liquid  from   brewers    grain-,  cattle  foodstuffs,  &c.    They 


propose  to  employ  shallow,  Hat  filters  (the  filtering  surface 
being  composed  of  wire  gauze,  cloth,  or  other  suitable 
material)  connected  with  vacuum  chambers.-     I/.  T.  T. 

Improvements   in    "Processes  and  Apparatus  /or    Ageing 

Fluids  containing  Alcohol.     A.  J.  Boult,  London,     from 
G.  R.  Besser,  Berlin.     Eng.  Pat.  7813,  April  18,  1895. 

"A  PROCESS  for  ageing  alcohol  containing  liquids  by  the 
impregnation  with  oxygen  of  the  liquid  to  be  aged,  and  by 
setting  up  molecular  oscillations  or  changes  in  its  con- 
stitution.'' The  oxygen  is  admitted  to  the  liquid  at  a 
pressure  of  {  to  ',  atmosphere  above  the  ordinary  pressure, 
and  alternating  electric  currents  are  then  passed  through 
the  liquid.  It  is  claimed  that  in  this  way  the  oxygen  is 
made  more  active  and  "molecular  oscillations "  produced 
which  greatly  facilitate  the  ageing.  The  temperature  of 
the  liquid  shoidd  not  exceed  20°  C.  or  go  below  —20°  C. 

—  L.  T.  T. 

An  Improved  Process  for  the  Treatment  of  Material-, 
containing  Cellulose  for  the  Production  of  Spirit. 
E.  Simonsen,  Christiana.  Eng.  Pat.  10,702,  May  30,  1895. 

This  process  consists  in  "  boiling  one  part  by  weight  of  the 
above-mentioned  materials  with  3 — 7  parts  by  weight  of 
acid  of  0*4 — 0-8  per  cent,  strength  under  a  pressure  of 
7 — 10  atmospheres  for  about  half  an  hour,"  and  then 
neutralising  and  fermenting  the  resultant  saccharine  wort. 

The  patentee  states  that  the  use  of  the  suitable 
temperatures,  pressures,  and  proportions  of  materials  are 
essential  to  success,  and  that  previous  failures  have  been  due 
to  these  being  unknown.  By  boiling  1  kilo,  of  common 
sawdust  with  5  kilos,  of  sulphuric  acid  of  0-5  per  cent, 
strength,  under  a  pressure  of  9  atmospheres  for  £  hour, 
and  neutralising  and  fermenting  the  separated  liquid,  he 
obtained  65  c.c.  of  absolute  alcohol. — L.  T.  T. 

Manufacture  and  Production  of  Caramelised  Materials 
especially  intended  for  Use  in  the  Manufacture  or  Treat- 
ment of  Beers,  Spirits,  Vinegar,  Aerated  Water,  and 
other  Liquids  or  Beverages.  T.  D.  Lichtenstein,  London. 
Eng.  Pat.  11,154,  June  6,  1895. 

Tins  process  consists  in  "boiling  sugar,  glucose,  molasses, 
or  other  saccharine  matter  or  dextrin,  and  forcing  thereinto 
steam  or  air  (or  oxygen),  or  both  steam  and  air  (or 
oxygen)."  The  heating  is  carried  near  the  carbonising 
point,  but  not  so  far  as  to  produce  charcoal.  A  pressure  of 
60  to  120  lb.  may  be  used  with  advantage. — L.  T.  T. 

Improvements  in  the  Manufacture  or  Treatment  of  Beers, 
Spirits,  Vinegar,  Aerated  Waters,  mid  other  Liquids  or 
Beverages.  T.  I).  Lichtenstein,  London.  Eng.  Pat. 
11,155,  June  6,  1895. 

These  improvements  consist  in  the  use  of  the  inventor's 
caramelised  material  described  in  Eng.  Pat.  11,154,  1895. 
(See  preceding  abstract.) — L.  T.  T. 

Improved  Manufacture  of  a  Colouring  and  Flavouring 
Extract  for  Liquids.  J.  E.  Theurer,  Milwaukee,  Wis- 
consin.    Eng.  Pat.  11,830,  .June  is,  1S95. 

Tins  process  consists  in  evaporating  a  malt  wort  to  a  thick 
syrup  in  a  vacuum  pan,  and  then  subjecting  this  thick 
syrup  to  heat  nuclei  a  high  pressure  until  there  is  imparted 
to  it  a  rich  brown  colour  and  an  aromatic  or  slightly  acid 
flavour.      It  is  generally  found  best  tO  employ  a  temperature 

of  2lo  —  250   I-',  and  a  pressure  of  25     80  lb.  above  that  of 

the    atmosphere,  ami    to   continue    the   treatment    for   about 
two  hour-.     The   ppoduct  is  free  from   the  bitter  Or  burnt 
■      which     the     ordinary    caramel    prepared    at     a    high 
temperature  possesses. —  L.  T.  T. 
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XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(4.)— CHEMISTRY  OF   FOODS. 

Action  oj   Heat  upon  Milk.     P.  Cazeneuveand  J-;.  Haddon. 
Bull.  Soc.  Cliim.  1895,  13,  7 -i 7 . 

I'm    conclusions  drawn  by  the  authors  from  their  experi- 
-  are :  — 

1.  The  yellow  colour  of  milk  when  heated  is  due  to  the 
oxidation  of  the  lactose  in  presence  of  alkaline  salts  of 
milk. 

2.  The  lactose  during  >\  dation  gives  off  acids,  and 
amongst  them  formic  acid,  the  presence  of  which  is  sufficient 
to  account  for  the  coagulation  of  the  milk  without  any  acid 
being  added. 

3.  The  coagulated  casein  becomes  yellow  owing  to  the 

formed  by  the  presence  of  lactose,  but  the  casein 
itself  does  not  change. — II.  M 

New  Process  for  Keeping  Fruit  Fresh.     United  States 
Consular  Rep.,  Sept.  1895,  24. 

The  great  difficulty  experienced  in  preserving  fruits  in 
their  natural  state  is  such  that  the  dealers  who  make  the 
attempt  to  furnish  them  out  of  season  are  compelled,  on 
account  of  the  heavy  losses  they  sustain,  to  sell  their  goods 
at  prices  which  render  it  impossible  for  the  great  majority 
of  families  to  place  fresh  fruits  on  their  tables  during  the 
winter  months.  The  result  of  the  experiments  made  in  the 
latter  part  of  the  year  1894,  with  the  view  of  overcoming 
this  difficulty,  and  lately  reported  to  the  Horticultural 
Society  of  Soissonsby  Mr.  A.  Petit,  chief  of  the  laboratory 
of  horticultural  research  at  the  National  Horticultural 
School  of  Versailles,  deserves  the  attention  and  considera- 
tion of  fruit  growers. 

-Mr.  Petit  observed  the  powerful  action  of  alcoholic 
vapours  on  the  mould  generally  appearing  on  the  surface 
of  fruit  in  a  clamp  atmosphere,  and  noticed  that  pears  and 
apples  kept  for  several  months  in  an  atmosphere  saturated 
with  vapours  of  water  and  alcohol,  even  though  at  first  in  a 
state  of  decay,  showed  no  signs  of  mould,  whilst  fruits  in 
every  particular  identically  similar  to  the  former,  stored 
under  the  same  conditions,  but  not  exposed  to  the  action 
of  alcoholic  vapours,  became  entirely  covered  with  it. 

Mr.  Petit  applied  this  principle  to  the  preservation  of  fruit 
in  general,  and  in  particular  to  grapes,  as  very  subject  to 
mould. 

On  the  31st  October  1894 — that  is,  very  late  in  the 
season  and  at  a  very  unfavourable  time— Mr.  Petit  placed, 
with  other  fruits  and  a  bottle  filled  with  10U  c.c.  of 
alcohol  at  96°,  some  buuehes  of  grapes  known  as 
"  Chasselas  de  Fontainebieau,"  fresh  from  the  vine,  in 
a  brick  receptacle,  cemented  inside  and  closed  by  a 
common  wooden  door.  In  two  similar  receptacles,  one  of 
which  was  kept  open  and  the  other  closed,  but  without 
alcohol,  were  stored  similar  fruits  from  the  same  trees  and 
vines.  The  fruits  were  laid  on  wood  shavings.  The 
receptacles  were  built  in  a  very  damp  cellar,  the  temperature 
of  which  varied  regularly  from  10°  to  8°C.  during  the  whole 
time  the  experiment  lasted. 

On  20th  November  the  grapes  placed  in  tbe  open 
receptacle,  and  especially  so  those  in  the  closed  receptacle 
without  alcohol,  were  mostly  rotten  and  covered  with  mould, 
and  were  immediately  removed.  In  the  receptacle  con- 
taining the  bottle  of  alcohol,  on  one  bunch  two  grapes  had 
turned  brown,  but  were  firm,  full,  and  free  from  mould,  and 
did  not  taste  at  all  sour.  The  hygrometer  in  the  recep'tacle 
registered  9S:.  On  7th  December  they  still  kept  their  fine 
aspect ;  on  most  of  the  bunches,  however,  one  or  two  grapes 
had  turned  brown.  On  24th  December  the  same  results  ; 
(ii  most  of  tbe  bunches  could  be  seen  one  or  two  grapes 
commencing  to  decay.  At  the  end  of  nearly  two  months, 
each  bunch  had  lest  but  from  two  to  four  grapes  each  and 
all  were  in  a  perfect  state  of  preservation,  the  stalks  being 
perfectly  green,  and  the  grapes  having  all  the  qualities  of 
fresh-cut  grapes. 


At    the   conclusion  of  the  experiment,  28  c.c.  of   alcohol 
at  60    remained  in  the  bottle  out  of  the  100  c.c.  at  36°,  but, 
a-   Mr.  Petit  remarks,  the  door  of  his  receptacle  had  not' 
been  built    with  great  care   and  did  not   close  hermetically, 
hence  a  useless  consumption  of  alcohol. 

Analysis  of  tht  Nitrogenous  Constituents  present  in  Meat 
Extracts  and  Commercial  Peptones.  A.  Stutzer.  Zeits. 
anal.  C'hem.  1895,  34,  372. 

See  under  XXIII.,  page  897. 

PATENTS. 

Improvements  in  Process  of  and  Apparatus  for  Condensing 
and  Preserving  Milk.  15.  F.  Mclntyre,  Past  Orange, 
Essex,  and  New  Jersey,  U.S.A.  Fug.  Pat.  1  1,675, 
July  31,  1894. 

The  object  of  the  process  is  to  prepare  condensed  milk  in  a 
semi-solid  or  powdered  form,  employing  a  low  temperature 
so  as  to  avoid  changing  the  albuminoids,  and  discoloration, 
and  melting  of  the  fat  globules  ;  also  to  sterilise  and  preserve 
the  product  in  a  non-oxidising  gas. 

Large  quantities  of  milk  are  first  separated  in  a  centri- 
fugal separator,  and  the  milk  concentrated  by  freezing  out 
the  water,  the  whole  being  agitated  and  stirred  so  that  the 
ice  forms  in  loose  crystals,  after  which  the  concentrated 
milk  is  separated  by  centrifugal  force ;  steam  may  be 
momentarily  projected  against  the  ice  until  free  from 
adhering  milk.  The  process  is  repeated  until  the  product 
contains  from  80  to  95  per  cent,  of  solids.  It  is  then 
sterilised  by  passing  over  the  surface  of  a  freezing  cylinder 
cooled  to  —10°  to  —  20°  F.,  glycerin  being  employed  to  trans- 
mit the  cold.  The  frozen  milk  is  further  concentrated  in 
vacuum  pans  heated  to  100°  F.  ;  the  vacuum  is  then  broken 
by  admitting  carbonic  acid  instead  of  air,  to  prevent  oxida- 
tion.    The  warm  semi-solid  product  is  run  into  moulds. 

The  composition  of  the  milk  can  be  altered  by  addition  of 
a  sterilised  sugar  solution  to  the  milk  when  in  the  vacuum 
pans.  After  concentration  to  a  semi-solid  state,  cream 
(sterilised  by  cold)  is  added,  so  as  to  give  a  product  con- 
taining 10  to  25  per  cent,  of  milk  fat. 

The  blocks  of  concentrated  milk  are  cut  into  chips,  placed 
on  trays,  and  dried  in  carbonic  acid  heated  at  100^  F.  ;  the 
materia!  is  then  cooled  to  32°  F.  and  ground  in  mills  worked 
at  32°  I'.  The  powder  is  preserved  in  hermetically  sealed 
jars  containing  carbonic  acid. 

Partially  concentrated  milk  may  be  drawn  off  from  the 
vacuum  pans  and  filled  into  jars  in  presence  of  carbonic 
acid  ;  it  then  resembles  ordinary  condensed  milk. 

— N.  H.  J.  M. 

Improvements  in  and  Apparatus  for  Sterilising  Milk. 
F.  Guilleaume  and  E.  Goldstein,  Bonn,  Prussia.  Eng. 
Pat.  20,428,  October  25, 1894. 

The  peculiar  taste  of  sterilised  milk  is  due  to  the  gas  con. 
tained  in  it.  To  avoid  the  presence  of  gas  the  vessels  in 
which  milk  is  sterilised  are  completely"  filled  with  milk,  being 
closed  with  any  well-known  elastic-closing  device.  The 
formation  of  an  empty  space  in  the  vessel,  which  would  give 
rise  to  separation  of  butter  when  jolted,  is  overcome  by 
employing  vessels  with  flexible  sides  which  yield  inwardly 
as  the  milk  contracts,  thus  closely  confining  it.  It  is 
desirable,  after  sterilising,  to  transform  the  resilient  closing 
device  into  a  rigid  one. — N.  H.  J.  M. 

An  Improved  Method  for  Hermetically  Closing  Preserve 
Jars  and  the  like.  W.  P.  Thompson,  Liverpool.  From 
The  Conserven-Fabrik,  Mombach-Mainz,  Germany.  Eng. 
Pat.  21,050,  November  2,  1894. 

See  under  I.,  page  854. 

Improvements  in  and  connected  with  the  Sterilisation  and 
Preservation  of  Milk,  Cream,  and  other  Fluids.  T.  K. 
Mason,  Leamington,  Warwick,  and  G.  V.  Alsing, 
Glasgow,  Lanarkshire.     Eng.  Pat.  7695,  April  17,  1895. 

The  liquid  to  be  sterilised  is  heated  to  about  168'  F.,  and 
at  the  same  time  subjected  to  the  action  of  an  electric 
current.      The  apparatus  consists   of  a   copper  vessel,   to 
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contain  the  liquid,  fixed  in  a  larger  vessel  of  zinc,  the  inter-  ! 
mediate  space  being  filled  with  water  containing  salt,  alone 
or  with  other  chemicals.  Platinum  wires  are  fixed  to  the 
two  vessel-;  and  reach  to  the  bottom  of  the  inner  vessel. 
For  sterilising,  the  whole  apparatus  is  heated  for  20  or  30 
minutes.  Through  the  action  of  electricity,  a  portion  of  the 
oxygen  of  the  milk  is  eliminated,  and  the  milk  is  thus  | 
rendered  less  liable  to  turn  sour  or  curdle. 

When  necessary,  a  filter  consisting  of  porous  plates  with 
an  intermediate  layer  of  cotton,  is  employed. — N.  II.  J.  M. 

Improvements  in  the  Utilisation  of  Skim  Milk  and  the  like. 
11.  Christensen  and  It.  Hamann,  Copenhagen,  Denmark. 
Eng.  Pat.  13,886,  July  20,  1895. 

Skim  milk  and  whey  are  converted  into  a  firm  mass  by 
evaporation  in  a  vacuum  or  in  open  vessels,  at  the  same 
time  being  agitated.  The  solid  product  may  be  formed  into 
lumps  similar  to  coffee  beans,  which  can  be  dried,  or  roasted 
and  ground.  A  beverage  can  be  made  from  the  powder  in 
the  same  way  that  coffee  is  made. — N.  II.  J.  M. 

(5.)— SANITARY   CHEMISTRY. 

Chemical  Purification  of  Drinking  Water.     F.  Bordas  and 
C.  Girard.     Comptes  rend.  1893,  120,  689—691. 

The  employment  of  potassium  permanganate  for  purifying 
-water  intended  for  drinking  is  attended  with  difficulties,  as, 
for  instance,  in  the  case  of  the  presence  of  potassium 
carbonate  in  the  waters  so  treated. 

Calcium  permanganate  is  a  more  powerful  oxidising 
agent  than  the  potassium  salt,  and  has  the  further  advantage 
•of  not  contaminating  the  water  with  mineral  matter.  The 
•carbonic  acid  produced  during  the  oxidation,  liberates 
permanganic  acid  from  the  salt,  and  so  quickens  the 
destruction  of  the  rest  of  the  organic  matter. 

In  practice  it  is  necessary  to  employ  an  excess  of  per- 
manganate, which  is  removed  by  the  action  of  lower  oxides 
of  manganese,  by  which  it  is  transformed  into  manganese 
•dioxide.  The  following  reactions  take  place  : — (1)  Decom- 
position of  calcium  permanganate  in  presence  of  organic 
matter,  with  formation  of  calcium  carbonate  and  manganese 
oxides;  (2)  Oxidation  in  the  mixture  of  lower  manganese 
oxides  and  carbon  (added  to  agglomerate  them)  at 
the  expense  of  the  excess  of  permanganate ;  and  (3) 
Slow  reduction  of  the  manganese  peroxide  thus  formed  by 
organic  matter,  or  by  the  carbon. 

Waters  which  were  coloured  after  the  above  treatment, 
became  colourless  when  exposed  to  air  for  24  hours, 
depositing  a  brown  gelatinous  substance — a  manganous 
manganic  oxide,  which  appears  to  be  soluble  when  first 
formed;  the  water  is  then  free  from  organic  matter,  and 
contains  only  very  little  calcium  carbonate  and  traces  of 
hydrogen  peroxide. — X.  H.  J.  M. 

Purification  and  Sterilisation  of  Potable  Waters.  Georges 
Michel  Bulletin  de  la  Boc.  Scient.  End.  de  Marseille, 
1  394,  265  ;  Proc.  fast.  Civil  Bog.  1895,  122,  85—36. 

It  is   pointed  out  that  all   the   available   service    waters  of 

Marseille-,  when  considered  from  the  point  of  view  of  their 

contents    in    bacteria,  are    bad,    yielding   as    they   do    on 

analysii  from  500  to   15,000  get  >  cnbic  centimetre. 

only   exceptions  are  the  artesian  well  waters  of  St. 

Ferreol  and  ;i  spring  in  the   Place  da  Grand-Puits,  which 

both  contain  less  than  200  bacteria  per  cubic  centimetre. 

If  by  any  accidental   contamination   emanating   from   the 

•  •    population   alongside   the   Marseilles    canal   or    the 

lan-Longchamp    supplies,   typhoid    fever,    or    cholera 

>1  into  these  watt  qnite  probable-  thai 

th<  night  be  introduced  into  all  parts  of  the 

■city.     Analyses  aregirenof  the  water  in  question,  as  a 

en*  of  the  existing  supplies,  and  the  author  points  out 
that  it.  is  urgently  necessary  to  purifj   the  water  now  in 
The  various  method  ting  this  and  of  destroy- 

ing the  germs    are.  diseased.     The  pli  "■  dealt  with 

under  four  beads:— (1)  Hterilisation   by  beat;  (2;  Sterili 

'.n  by  the   employment  of   soluble    antiseptics  ;   ('■'•)  The 

precipitation  of  the  mattei  Ion  and  incidentally 

of  tie    J 1 .  lit''  germs  in    various  ways,  tin  eing 

generally  followed  by  imp'  rfeel  filtration  through  coarse 
r«|  and  (\)  simple  filtration.     Eaeh  el  these  system 


is  described  at  some  length.  Dr.  De  Christmas  ha-,  advo- 
cated the  employment  of  citric  ticid,  if  a  soluble  antisepi 

is  to  be  made  use  of.  This  acid  paralyses  cholera  germs 
if  used  in  the  strength  of  -t  parts  per  10,000,  and  if  a 
solution  of  double  this  strength  is  employed  it  is  absolutely 
fiital  to  germs.  Under  the  third  head  of  a  mixed  pre- 
cipitation and  filtration  process,  it  is  pointed  out  that  the 
results  thus  obtained  are  incomplete  and  arc  not  reliable, 

Destructor-Furnace  Experiments  at  Berlin.     Gesundheits- 

Ingenieur,  July   15,   1895,   212;    Proc.  Inst.  Civil   Eng. 
1895,  122,  39—40. 

The  municipal  authorities  of  Berlin  having  voted  a  sum  of 
5,000/.  for  experiments  with  the  combustion  of  the  town 
dust  and  ashes,  on  the  systems  of  .Messrs.  Ilorsfall  of  Leeds 
and  Warner  of  Nottingham,  the  tests  have  been  carried  out. 
There  were  two  chambers  or  cells  on  the  Ilorslall  system 
and  three  on  that  of  Warner  ;  these  were  so  arranged  that 
additional  furnaces  could  in  either  case  be  erected,  and 
provision  was  made  on  the  Ilorsfall  destructor-flues  for  the 
subsequent  insertion  of  a  steam-boiler,  to  be  heated  by  the 
residual  gases. 

It  was  found  necessary  to  mix  the  refuse  with  coa', 
as  it  would  not  continue  burning.  The  amount  of 
extra  fuel  added  in  some  cases  rose  to  10  per  cent,  by 
weight.  Much  of  the  added  fuel  was  not  properly  consumed, 
but  came  away  in  the  form  of  cinders.  The  system  worked 
better  when  the  extra  fuel  was  first  ignited  in  the  ashpit 
and  then  distributed,  when  fully  alight,  among  the  contents 
of  the  destructor-chamber.  It  was  out  of  the  question 
to  heat  a  boiler  with  the  residual  gases,  and  in  order  to 
produce  the  steam  needed  for  the  Ilorsfall  furnaces,  a 
separate  portable  engine  had  to  be  employed. 

As  the  outcome  of  the  tests  it  was  ascertained  that 
each  cell  or  chamber  was  capable  of  treating  2-79  tons 
of  rubbish  in  24  hours,  which  required  from  6  per  cent, 
to  7  iper  cent,  of  added  fuel,  and  produced  26  per  cent, 
of  slag,  and  27  per  cent,  of  ashes — a  total  residue  of 
about  53  per  cent.;  the  corresponding  figures  in  England 
being  [6  tons  to  7  tons  per  cell,  with  a  residue  of  33  per 
cent.,  no  added  fuel  being  necessary. 

(C.)— DISINFECTANTS. 

PATENTS. 

Improvements   in   or  connected  with  the    Manufacture  of 
Disinfectants.     R.  England,  London.      Eng.  Pat.  1  6,422, 

August  28,  1894. 

This  improvement  consists  in  the  production  of  a  combined 
disinfectant  and  fertiliser,  such  as  carbolic  acid  and  a 
phosphate. — It.  P>.  Ii. 

Improvements    in     Disinfecting  and  Preserving.      J.   Y. 

Johnson,     London.  From     Dr.  F.     von     Ilcyden's 

(Successors,    Radebeul,    Germany.  Eng.     Pat.     13,106, 
July  6,  1895. 

Sii.i-iiink;  acids  of  the  aromatic  series,  of  the  general 
formula  R  .  SOjH,  are  stated  to  be  excellent  preservatives 
and  disinfectants,  for  the  hitter  purpose,  either  the  acids 
themselves  or  a  mixture  of  their  zinc  salts  with  zinc 
chlorate,  may  be  employed"  For  preserving  purposes  only 
the  acids  can  be  used.  The  most  suitable  are  the  sulphinic 
acids  of  benzene,  toluene,  xylene,  and  naphthalene. 

— \l.  B.  B. 


XIX -PAPER,  PASTEBOARD.  Etc. 

Strength  of  Paper  ami  tin  Influence  of  Moisture  thereon 
W.  rlerzberg.  Mitt.  ausd.  konigl.  Tech.  Versuchsanstalt 
zu  Berlin,  13,  [8],  1 18—120. 

Strength  of  Paper.  Machine-made  paper,  a  i  well  known, 
1  trongi  1  in  the  direction  parallel  with  the  Mow  of  the  fibre 
on  the  machine  than  across,  The  ratio  varies,  but  is 
generally  from  about  60: 100  to  75: 100.    Table  I.  gives  the 

0l   a  seril      of  tests,  which    Show  that  the    ratio  of  the 

breaking  length  (  trength)  in  the  machine  direction  and 

ma]     1"    B      low    a-    33:  loo,   .and    ;t-    high  OS  99:100. 


Till:  joUKXAIj  of  the  booiety  of  chemical  industry. 
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gamples  in  ing  as  showing  that  the  strength 

,,,,1,    two  dire  almost  equal j  such  papers,  however, 

are  quite  exceptional.     The  stretching  power  "I  paper  also 
differs  considi  rably  in  the  length  and  width  of  the  paper,  it 


being  fat  greater  in  the  direction  at  right  angles  to  the  flow 
of  the  fibre  than  in  the  direction  of  the  flow.  The  ratio  of 
the  stretching  powers  also  varies  considerably,  as  shown  in 
the  following  table  : — 


Table  I. 
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5-7 
4-D 
3-2 
T7 
f,-4 
3*0 
.V7 
1-5 
■n; 
6'S 
IT) 
3-6 
4-1 
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160  :  100 
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131  :  100 
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178  :  10f> 
100 
156  :  100 
191  :  100 
116  :  100 
109  :  100 
171  :  ltO 


Influence  of  Moisture,  upon  the  Strength  of  Paper. — The 
moisture  of  the  air  lias  undoubtedly  considerable  effect  upon 
the  strength  and  expansion  of  paper.  With  an  increase  in 
the  humidity  of  the  air  the  strength  decreases  and  the 
expansion  increases.  For  calculating  the  strength  and 
expansion    for  definite   degrees    of  humidity    there    is    no 


scientific  <>r  reliable  basis  known.  The  action  of  the  mois- 
ture of  the  air  is  different  upon  papers  of  different  compo- 
sition. The  following  results  show  the  influence  of  the 
humidity  upon  the  strength  and  expansion  of  a  good  writing 
paper  made  entirely  of  pure  rags  :  — 
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Relative 

Moist  1.  re 

Breaking  Weight. 

Breaking  Expansion. 

Breaking  Length. 

Humidity 

contained 

of  the 

in  the 

Machine 

Cross 

Mean. 

Machine 

Cross 

Mean. 

Machine 

Cross 

Mean. 

Air. 

Paper. 

l>i  rection. 

Direction. 

Direction. 

Direction, 

Direction. 

Direction. 

Per  Cent. 

PerCent. 

Kilos. 

Kilos. 

Kilos. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Km. 

Km. 

Km. 

100 

21T> 

3-07 

2'59 

2-83 

8-9 

ll'l 

ll'fi 

241 

2-03 

2-22 

90 

13 '5 

4-89 

3-67 

4-28 

9-8 

14-4 

12-1 

3 '83 

2-88 

3-36 

60 

8'9 

7-41 

5-21 

6-31 

10-2 

13'7 

12-0 

5-75 

4-06 

4-91 

70 

8-4 

8-64 

6-20 

7-42 

8*9 

12-1 

10- 5 

6-77 

4-83 

5-80 

(TO 

t;-.r. 

92t 

6-42 

7'83 

8-1 

9-9 

!!•(! 

7*20 

5-00 

6-10 

BO 

5*6 

9-86 

6'80 

8*33 

6-6 

7-0 

7*1 

7- ON 

5-32 

6-5» 

10 

3'4 

10-18 

6"78 

»-48 

l'O 

4"0 

4'0 

7  9.1 

5-31 

6-62 

30 

2-3 

9-60 

C-82 

8-21 

2-9 

31 

3-0 

7-45 

5  31 

6-38 

Paper    upon    its 
'apier   Zeit.   1895, 


The    Influence   of    Water   contained    in 

Breaking   Strain.     11.   von    J.enz.      P 

[61],  1934— 19:ro. 
lis  the  Mitt,  nus  den  kon.tech.  Versuchsanstalt  zu  Berlin, 
[3],  120,  a  table  is  given  by  W.  Ilerzberg  which  shows  the 
influence  of  contained  water  upon  the  breaking  strain  of 
paper.  This  tabic  also  appears  in  the  Papier  Zeit.  [43], 
1  352.  Several  years  ago  this  question  was  investigated  by  the 
author  aud  the  results  were  published  in  the  Papier  Zeit.  35, 
887.  The  author  likewise  found  that  by  increasing  the 
quantity  of  water  in  paper  the  strength  decreased.  Herzberg 
says  for  the  calculation  of  the  value  upon  a  definite  water- 
contents  a  scientific  basis  is  still  wanted.  "  He  is  certainly- 
correct  if  he  is  speaking  of  the  moisture  of  the  air  ;  such  a 
basis  is  not  only  wanting,  but  will  doubtless  always  be,  owing 
to  the  many  un measurable  conditions  that  would  exist  even 
if  such  a  basis  were  found.  It  is  different,  however,  if  one 
undertakes  the  calculation  of  the  breaking  strain  upon  a 
given  water-content  in  the  paper.  The  following  formula 
for  making  the  calculation  I  gave  in  the  above  cited 
Journal,  which  for  practical  purposes  is  sufficiently  exact : — 
Lo  =  L  +  \  h,  where  L  is  the  reduced  breaking  strain, 
Lo  the   calculated  breaking  strain  for  the  dry  paper,  and  h 


-S.  P.  E. 

the  percentage  of  contained  water  pressed  out.  What  I 
understand  by  the  reduced  breaking  strain  I  explained  in 
the  communication  referred  to  above.  The  breaking  strains 
for  paper  containing  different  quantities  of  water  given  by 
Herzberg  I  have  calculated  by  this  formula  upon  dry  paper, 
the  results  of  which  are  given  in  the  following  table,  together 
with  the  water-contents  and  breaking  strains  of  Herzberg, 
omitting  the  second  decimal,  as  the  first  can  hardly  be 
considered  reliable  ":  — 


According  to  Herzberg. 


Calculated. 


h. 

Breaking 

Strain. 

L. 

Lo. 

Difference. 

21-5 

2-2 

2-8 

8*2 

-0-4 

13-5 

3  4 

.T9 

7-3 

+  0*5 

8-9 

4'9 

5-4 

7-6 

+  0-2 

8-4 

5-8 

6-3 

8-4 

-0*6 

6-5 

6*1 

6-5 

8-1 

-0*3 

5T, 

6-5 

69 

8-3 

-0-5 

3-4 

6-fi 

6-8 

7-6 

+  0-2 

2-3 

6-4 

6'5 
Mean.. 

7-1 

+  0-7 

7-8 
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If  the  observations  are  caref ull j  made  and  the  reduction  is 
perfect,  Lo  would  have  a  constant  value  ;  Mich,  however,  is 
not  the  case,  hence  the  difference.  Those  engaged  in 
paper-testing  know  perfectly  well  that  the  strength  of 
paper  varies  in  different  parts  of  the  same  sheet.  To  obtain 
a  reliable  breaking  strain  for  a  given  paper  a  Dumber  of 
tests  must  be  made  and  the  average  taken.  Herzberg  does 
not  give  the  number  of  observations  made  from  which  he 
obtained  the  results  given. — S.  P.  E. 

Physical  Alterations  in  Paper  by  Heat  and  Moisture. 
G.  Dalen.  Mitt,  aus  d.  konigl.  techn.  Versuchsanstalt 
zu  Berlin,  1895,  13,  [4],  1G3— 1G9. 

Threk  kinds  of  paper,  viz.,  one  smoothed  on  both  sides 
and  printed  on  the  face,  one  smoothed  on  both  sides  but 
unprinted,  and  the  third,  smoothed  on  one  side  only  and 
imprinted,  were  selected  for  the  test. 

On  each  strip  was  drawn  a  longitudinal  line  down  the 
centre,  on  -which  a  space  of  about  290  mm.  was  measured 
off,  and  a  similar  transverse  line  drawn  and  marked  in  the 
-ame  way,  for  the  purpose  of  measuring  the  expansion  of 
the  paper. 

Measurements  by  the  apparatus  (which  is  described) 
were  first  made  at  20  C.  with  G5,  40,  20,  and  0  percentages 
of  moisture  successively,  at  least  an  hour  being  allowed  for 
the  paper  to  absorb  its  proper  complement  of  moisture 
at  each  stage,  and  after  a  rest  of  18  hours  at  zero  (moisture) 
the  experiment  was  reversed.  In  the  same  manner  were 
performed  the  experiments  at  40'  C.  and  0°  C,  and 
measurements  were  also  made  with  80  and  100  per  cent,  of 
moisture  to  determine  the  extent  of  the  slight  permanent 
linear  alteration  exhibited  by  the  paper  under  these  conditions, 
the  final  determination  being  accomplished  by  repeated 
measurements  at  20°  C.  and  with  65  and  25  per  cent,  of 
moisture. 

The  conclusions  drawn  from  the  tests  employed,  are  that 
for  percentages  of  moisture  between  0  and  80,  paper 
increases  in  length  in  direct  proportion  to  the  amount  em- 
ployed, but  when  the  degree  of  moisture  ranges  between 
80  and  100  per  cent,  the  expansion  is  somewhat  over  pro- 
portion ;  that  the  longitudinal  is  less  than  the  transverse 
expansion  ;  that  the  effect  of  temperature  is  less  than  that 
of  moisture,  favouring  expansion  when  associated  with 
percentages  up  to  G5,  but  retarding  it  beyond  that  degree  ; 
and  that  no  permanent  linear  alteration  is  caused  by 
moisture  below  80  per  cent. 

The  permanent  change  due  to  high  percentages  of  mois- 
ture is  partly  explained  by  the  pulpy  condition  of  the  paper 
under  such  circumstances  increasing  the  frictional  resistance 
against  the  glass  plate  to  such  an  extent  as  to  produce 
di-placernent  of  the  fibres  of  the  paper,  and  partly  affected 
by  the  process  of  manufacture,  since  the  three  papers 
exhibited  differences  of  behaviour,  No.  III.  expanding 
laterally,  whereas  the  others  contracted  slightly  in  both 
directions,  although  all  exhibited  the  same  percentage  of 
material-  in  their  constitution. 

It    is    recommended    that    paper    for    self-registering 

apparatus  should  be  forced  to  undergo  permanent  alteration 
by  Steeping  before  being  printed  for  use.  Also  that  it 
should  be  -o  arranged  in  the  apparatus  that  the  direction 
of  least  expansion  coincides  with  that  in  which  tin-  greatei 
exactness  of  record  i-  required,  and  that  it  i-  desirable 
experiments  should  be  made  on  the  expansive  properties  of 
different    material-    for    paper    and    the     minimising    effeet 

thereon  of  impregnation  by  various  preparations. — C.  S. 


XX. 


-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 


I),  i, mi,, i  Properlie  of  Cinchona  Alkaloids, a  Function 
of  Con  hin/,, ,,,iil  Structure  (Cinchonine).  \V.  v.  Miller 
and  Rohde.     Ber.  189.1,  28,  1056  -1077. 

Tm  tertiary  linking  of  the  one  N  atom  ("in  the  hydrogenised 

half    of    the    molecule)    indicated   in  the    above  formula    for 

bonine,  has  been   shown  by  Skraup  and  K.  de  Norwall 
(Ber.  26,  1968)  to  be  common  to  the  mnehona  alkaloid-  in 


general.       'Ibis    linking,    whieh     no    longer    exists    in    cin 
choleupone,  cincboleupontC  acid,  or  even  methyl  einehonine. 
may,   according    to    the  authors,    be     broken     down    in    all 


!!,,( 
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C.CH-, 


('(OH) 


\CH.CHj 
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/      N 
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the  cinchona  alkaloids  without  splitting  up  of  the  molecule 
(a  migration  of  atoms  takes  place,  N  being  converted  into 
Nil)  by  boiling  with  dilute  acetic  acid.  The  alteration 
in  properties  attending  this  change  in  structure  is  most 
marked.  The  compounds  formed  are  strong  bases  which 
expel  ammonia  from  its  salts.  With  pheuylhydrazine  they 
yield  hydra/.ones  possessing  the  peculiar  property  of  being 
soluble  in  dilute  acids  to  an  intense  orange-red  solution. 
Physiologically,  they  have  no  antipyretic  action  whatever, 
but  possess  marked  toxic  properties.  On  this  account  it 
is  proposed  to  name  them  cinchotoxine,  quinotoxine,  &c. 

Cinchototeine,  C,,jH22N20,  derived  from  and  isomeric  with 
einehonine,  and  already  previously  obtained  by  the  authors 
(Iier.  27,  H87  and  1279)  in  the  form  of  an  oily  liquid,  has 
now  been  prepared  in  the  crystalline  state.  The  method 
adopted  is  as  follows  : — 100  grms.  of  einehonine  and  200 
grins,  of  acetic  acid  (50  per  cent.)  are  dissolved  in  1,200  c.c. 
of  water  and  the  solution  boiled  for  32 — 34  hours  under 
an  inverted  condenser.  To  the  cooled  solution  an  excess 
of  soda  is  added,  and  the  brownish  oil  thus  precipitated 
dissolved  in  a  large  volume  of  eth^r,  and  the  latter  filtered 
to  separate  unaltered  einehonine  and  resinous  matters.  The 
ethereal  solution  is  dehydrated  by  means  of  caustic  potash 
and  evaporated.  The  residual  oil,  when  exposed  to  a 
temperature  of  about  0°  C.  for  12  hours  or  more — air  and 
moisture  being  carefully  excluded — solidifies  to  a  crystalline 
mass,  which  must  be  rapidly  washed  with  small  quantities 
of  anhydrous  ether.  Thus  obtained,  cinchotoxine  forms  an 
almost  colourless  crystalline  powder.  But  splendid  wedge- 
shaped  or  prismatic  crystals  are  obtained  by  allowing  an 
ethereal  solution,  prepared  under  pressure  at  40° — 50°  C.,  to 
cool  in  a  closed  flask.  Pure  cinchotoxine,  when  heated,  first 
softens  and  then  melts  at  58° — 59°  C.  It  is  readily  soluble 
in  alcohol,  acetone,  chloroform,  and  benzene.  In  hot 
petroleum  spirit  it  is  less  soluble,  and  separates  on  cooling 
in  oily  drops,  which  crystallise  after  some  time.  In  contact 
with  water  it  gradually  becomes  fluid,  and  a  small  portion 
passes  into  solution.  This  solution  is  precipitated  and 
rendered  turbid  by  addition  of  an  excess  of  alkali.  Cincho- 
toxiue  yields  a  series  of  crystalline  salts,  and  forms  a 
hydrazone  and  several  uitroso  derivatives.  The  methyl 
derivative  of  cinchotoxine  appears  to  be  identical  in  all 
respects,  chemical  and  physical — excepting  some  trifling 
differences  in  crystalline  form,  which  require  further  inves- 
tigation— with  methyl-cinclionine.  This  similarity  extends 
to  their  respective  derivatives.  On  the  other  hand,  cincho- 
toxine itself  is  absolutely  (indistinguishable — again  excepting 
very  slight  disparities  in  the  form  of  the  respective  crystals — 
from  eincbonicine.  The  latter,  produced  by  the  fusion  of 
einehonine  salts,  has  hitherto  been  obtained  only  in  the 
amorphous  form,  but  the  authors  have  succeeded  in  pre- 
paring it  in  the  crystalline  condition  by  the  process  employed 
tor  cinchotoxine.  for  this  purpose,  einehonine  bisnlphate 
was  heated  to  145  148  C.  until  a  sample  when  dissolved 
in  water  yielded  simply  an  oily  precipitate  on  addition  of 
sodium  carbonate,  'ihe  fused  mass  was  then  dissolved  in 
water,  precipitated  by  sodium  carbonate,  and  further  treated 
as  above  described. — II.  T.  I'. 

Alkaloids  of  the  Fumariacem  and  Papaveracem.   Battandier. 

(  omptei   Kend.   1895,120.   I27G— 1277. 
Tin:  author  ha-  obtained  fumarine  from  some  of  the  species 

of  Papcu  eracese,  Bocconiafrutescens,  for  instance,  contains 
fumarine,  bocconine,  chelerythrine,  and  a  small  quantity  of 
chelidonine  or  a  very  similar  alkaloid. 
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Fumarine  is  readily  soluble  in  chloroform,  bul  very 
sparingly  bo  in  water,  ether,  alcohol,  or  light  petroleum. 
Its    chloride   yields  transparent    needles.  _    Willi 

ong  cold  sulphuric  acid,  fumarine  gives  a  dark  violet  or 
almosl  blue  coloration,  which  changes  t<>  a  very  dark  brown 
on  the  addition  of  :i  trace  of  potassium  bichromate. 
I  in  u  ine  maj  easilj  be  tak<  n,  from  this  test,  for  strychnine, 
ind  il  is  necessary  in  testing  for  the  latter  to  make  sure 
thai  the  acid  alone  gives  no  coloration,  and  that  colour  is 
only  developed  on  the  addition  of  the  oxidising  agent. 

Bocconine  is  much  more  soluble  in  water  and  neutral 
solvents  than  fumarine.  The  free  alkaloid  and  tbe  chloride 
crystallise  in  light,  white,  silky  tufts.  Bocconine  gives  a 
characteristic  peach  colour  with  cold  sulphuric  acid. 

Chelerythrine  gives  the  bark  of  the  bocconia  its  red 
colour.  When  the  alkaloid  is  boiled  with  concentrated 
nitric  acid  the  dark  red  colour  is  discharged,  and  if  an 
excess  of  ammonia  be  then  added,  a  reddish- coloured  liquid 
is  produced. 

Glaucine. — Probst  stated  that  glaucine  gives  a  violet 
coloration  with  cold  sulphuric  acid,  but  this  is  due  to  traces  of 
fumarine  present.  When  glaucine  is  pure,  only  a  scarcely 
perceptible  greenish-blue  coloration  is  produced  in  the  cold, 
but  on  heating  the  deep  violet  is  developed.  The  bromide 
is  the  only  salt  which  crystallises  well. — L.  T.  T. 

Action  of  Hydrogen  Peroxide  on  Coniine  and  0-Pipccoline. 
E.  Wolffenstein.    Ber.  28,  1459—1466. 

By  the  action  of  hydrogen  peroxide  on  piperidine  and 
a-pipecoline,  there  result  amido  aldehydes  (Ber.  25,  2991), 
but  the  conditions  have  to  be  altered  in  order  to  obtain  a 
similar  body  from  coniine.  Owing  to  the  insolubility  of 
the  base,  dilute  acetone  has  to  be  employed  as  a  solvent, 
and  when  treated  under  these  conditions  coniine  yields  o- 
propyl-5-auiidovaleraldehyde — 

H2N.CH(C3H7)CH2.CH2.CH2.CHO, 
30  grms.  of  coniine  yielding  5  grms.  of  aldehyde. 
Occasionally,  however,  the  reaction  takes  a  different  course, 
couiceine  being  formed,  although  the  base  obtained  is  not 
identical  with  7-coniceiue.  The  aldehyde  obtained  as  above 
is  a  colourless  syrup,  boiling  at  103 — 105°  C.  under  10  mm. 
pressure.  Its  specific  gravity  is  0*9414  at  20°  C.  and 
[a]„  =  59*95.  It  has  a  peculiar  amine-like  smell,  entirely 
different  from  that  of  coniine,  and  it  is  also  less  poisonous 
than  this  base.  This  aldehyde  also  appears  to  be  present  in 
specimens  of  coniine  which  have  been  kept  for  some  time, 
its  formation  being  probably  due  to  air-oxidation.  When 
distilled,  either  alone  or  preferably  with  baryta,  it  yields  a 
mixture  of  coniine  and  a  little  conieeine.  The  reconversion 
of  the  aldehyde  into  coniine  proceeds,  however,  quanti- 
tatively by  reduction  with  zinc  and  hydrochloric  acid  on 
the  water-bath.  The  aldehyde  is  not  the  only  product  of 
the  action  of  hydrogen  peroxide  on  coniine,  a  certain 
quantity  of  butyryl-butyric  acid — 

C:jH7 .  CO .  CH2 .  CH2 .  CH2 .  C02H, 

melting  at  34°  C,  and  boiling  at  280°— 285°  C,  and  some 
acetic  acid,  being  also  produced.  From  /8-pipecoline 
^-methyl-Samido-valeraldehyde  was  produced,  which  boils 
under  10  mm.  pressure  at  about  81°  C.  and  gives  a  hydro- 
chloride melting  at  139°  C.  The  author  points  out  that 
the  formation  of  amido-aldehydes  from  the  pyridine 
hexabydrides  by  oxidation  with  hydrogen  peroxide,  indicates 
a  general  reaction. — T.  A.  L. 

Action  of  Iodine  on  Phenolphthalein.     A.  Claasen  and  W. 
Lob.     Ber.  28,  1603—1611. 

The  action  of  iodine  on  phenolphthalein  gives  always  the 
same  product,  tetraiodopheuolphthalein — 

C:(C6H2I2OH).: 
C6H  /    \ 

M.O.O 

which,  under  certain  conditions  (liberation  from  its  salt  by 
means  of  hydrochloric  acid  under  0°  C),  can  be  converted 
into  the  compound — 

.C(OH):(C6H,LOH)., 


C6H, 


\ 


CO.  OH 


']  he  reaction  can  take  place  in  various  solvents,  soda-lye, 
ammonia,  barium  hydrate,  borax,  or  sodium  phosphate. 
The  same  compound  is  formed  in  alcoholic  solution  by 
boiling  phenolphthalein  with  iodine  anil  mercuric  oxide, 
and  can  also  be  produced  by  the  electrolysis  of  an  alkaline 
phenolphthalein  solution  containing  potassium  iodide.  The 
product  is  generally  amorphous,  but  (ran  be  obtained  crystal- 
line by  dissolving  it  in  alcoholic  soda  and  precipitating  at  the 
boiling  point  with  alcoholic  hydrochloric  acid.  The  salts  are 
amorphous  and  very  stable,  only  those  of  the  alkalis  being 
gradually  decomposed  on  exposure  to  the  air.  These  latter 
when  anhydrous  are  light  brown,  but  dissolve  in  water  to 
blue  solutions.  The  salts  of  the  alkaline  earths  are  greyish- 
blue  and  sparingly  soluble,  whilst  the  zinc,  ferrous, 
manganous,  lead,  and  mercury  salts  are  brown  and  in- 
soluble, the  ferric,  manganic,  bismuth,  and  aluminium  salts 
being  powders  somewhat  darker  in  colour.  The  following 
details  are  given  for  carrying  out  the  reaction  with  borax 
solution  as  a  solvent.  A  hot  solution  containing  5  grms. 
of  phenolphthalein  and  20  grms.  of  borax  in  200  c.c.  of  water 
has  gradually  added  to  it  15  grms.  of  iodine  in  potassium 
iodide  solution.  The  deep  red  solution  turns  gradually 
deep  blue,  and  finally  a  light  yellow  precipitate  begins  to 
separate  out.  The  reaction  is  finished  when  the  solution  is 
slightly  tinged  with  iodine.  The  precipitate  can  be  more 
readily  filtered  off  by  adding  a  few  drops  of  strong  hydro- 
chloric acid.  Tetra-iodophenolphthaleiu  is  a  powerful 
antiseptic,  the  molecule  acting  as  a  whole,  since,  unlike 
iodoform,  it  passes  through  the  organism  unchanged. 

— T.  A.  L. 

Phenylcoumalin    and    so-called    Dicotoin    of    Coto-Bark. 

G.  Ciamiciau  and  P.  Silber.  Ber.  28,  1549—1558. 
The  compound  to  which  Jobst  and  Hesse  (Annalen,  199, 
29)  gave  the  name  dicotoin  was  recognised  by  the  authors 
(Ber.  27,  841;  this  Journal,  1894,  756)  as  a  mixture  of 
cotoin  with  phenylcoumalin,  and  Hesse,  in  a  later  paper 
(Ber.  27,  H82),  arrived  independently  at  an  almost  similar 
conclusion,  but  did  not  identify  the  constituent  combined 
with  the  cotoin.  It  has  now  been  proved  that  phenyl- 
coumalin combines  with  phenols,  or  at  any  rate  with  certain 
of  them,  and  consequently  with  cotoin,  which  is  a  phenol. 
The  compound  obtained  from  a  mixture  of  equimolecular 
parts  of  phenylcoumalin  and  cotoin  crystallised  from  petro- 
leum ether  in  yellowish  plates  melting  at  77°  C,  whereas 
Hesse  gives  74c  or  76°  C.  for  dicotoin.  Hesse  further 
remarked  that  he  had  isolated  another  product  from  coto- 
bark  which  he  termed  pseudo-dicotoin,  and  he  described  it 
as  a  molecular  compound  of  cotoin  with  a  new  substance 
which  he  termed  oxyphenylcoumalin.  This  latter,  Hesse 
states,  on  fusing  with  potash,  gives  phenylcoumalic  acid, 
which  has  a  characteristic  sparingly  soluble  potassium 
salt.  The  authors  point  out  that  the  former  substance  is 
very  similar  to  phenylcoumalin,  which  on  fusing  with  potash 
gives  /J-diphenylcarboxylic  acid  melting  at  224°  C,  and 
also  possessing  a  sparingly  soluble  potassium  salt.  Attempts 
to  discover  the  presence  of  Hesse's  oxyphenylcoumalin  in  a 
sample  of  coto-bark  from  which  the  cotoin  had  been 
removed  were  unsuccessful.  Only  phenylcoumalin  and 
paracotoiu  could  be  detected. — T.  A.  L. 

Essence  of  Linaloc.     P.  Barbier  and  L.  Bouveault. 
Comptcs  Kend.  121,  168—170. 
The   authors   have    analysed   essence    of  linaloe   with  the 
following   approximate   results: — Terpene    diatomic,    0*1; 
terpene    tetratomic,   0*1;  methylheptenone,    0*1;  licareol, 
90*0;  licarhodol,  2  •  0  ;  sesquiterpene,  3 •  0  per  cent. 

A  small  quantity  of  the  licareol  exists  in  the  form  of 
acetic  ether,  and  a  trace  in  the  form  of  ethers  of  higher 
acids.— J.  G.  W. 

Opopona.r.  A.  Baur.  Arch.  Pharm.  1895,  233,  209,  242. 
From  the  author's  work  on  this  gum-resin,  it  appears  that 
commercial  opoponax,  which  is  nsed  in  the  distillation  of 
oils  for  perfumery  purposes,  is  not  derived  from  a  Persian 
umbellifera,  but  from  a  kind  of  balsamodendron  belonging 
to  the  order  Burseracese.  The  original  plant  is  probably 
Balsamodendron  Kotal.  The  Burseracerean  opoponax 
consists  of  gums,  resins,  and  ethereal  oils.  The  resin  is  com- 
posed of  o-panax  resin,  C22H5404,  0-panax  resin,  CgHggOg, 
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and  pana-resinotannol,  C.tlH ,,,( >s.  The  /3-resin  is  apparently 
an  oxidation  product  of  the  a-re-in,  and  differs  from  tb 
latter  in  its  insolubility  in  petroleum  ether,  lln.se  three 
bodies  are  not  ethers,  as  attempts  to  saponify  them  were 
unsuccessful.  Their  chemical  nature  is  not  yet  known. 
The  ethereal  oil  contains  ethers  which,  on  saponification, 
yield  alcohols,  and  fatty  acids. 

Opoponax    also  contains   a  hitter   substance,  which  has 
uot  vet  been  obtained  pure,  or  in  a  crystalline  condition. 

—J.  L.  B. 

Hydroxy  Derivatives  of  De.rtro-rotary  Eucalyptent . 
Uouchardat  and  Tardy.  Comptes  Bend.  1895,  120,  1417 
—1420. 

The  authors  have  examined  the  dextro-rotary  terebenthene 
(eucalyptene)  obtained  by  Voiry  from  the  eucalyptus  globu- 
lus. This  substance  closely  resembles  the  levo-rotatory 
compound.  It  boils  at  156° — 157'  C.,  its  specific  gravity 
0-870  at  0°  C.  and  0-865  at  18°  C,  and  its  specific 
rotatory  power  is  [a]  D  =  +39°.  The  terpilenol,  CKIHlsO:. 
forms  crystals  melting  at  33° — 34',  boils  with  decomposition 
at  218'  C.,  and  has  a  rotation  [o]D  =  +  88°.  The  borneol 
melts  and  boils  at  about  213°  C,  and  shows  [a]D=+25: 
50'.  When  oxidised  with  nitric  acid,  a  mixture  of  ordinary 
dextro-camphoric  acid  and  a  racemoid-camphoric  acid  is 
produced.  The  racemo'id  acid  is  very  slightly  soluble  in 
water,  melts  at  203° — 204"',  and  gives  an  anhydride 
melting  at  223'3  and  apparently  identical  with  the  anhydride 
produced  from  the  ordinary  racemo-camphoric  acid.  The 
iso-borneol  (fenchol)  melts  at  45",  boils  at  198' — 200°,  and 
is  levo-rotary,  showing  [a]D  =  —  10°.  It  yields  a  camphor 
which  is  liquid  at  15,  solid  at  0\  and  is  strongly  dextro- 
rotary. 

The  authors  believe  that  all  the  results  obtained  in  the 
study  of  the  terebenthenes  point  to  the  existence  of  two 
modifications — a  dextro-  and  a  levo  form — and  that  the 
other  terebenthenes  are  simply  various  mixtures  of  these 
two.— L.  T.  T. 

Carbon  Tetrachloride  for  separating  Ethyl  Alcohol  from 
.1/.  Ihylated  Spirit.  M.  Cari-Mantrand.  Comptes  Kend. 
1895,  120,  1063—1001. 

The  denatured  spirit  is  mixed  with  one-fourth  of  its 
volume  of  carbon  tetrachloride,  and  after  solution  enough 
saturated  brine  (about  2\  times  the  volume  of  the  mixture) 
i-  added.  The  carbon  chloride  -eparates,  carrying  with 
it  in  solution  the  impurities  of  the  wood  spirit,  petroleum 
spirit,  and  essential  oils,  and  leaving  acetone  and  methj  1 
alcohol  in  the  aqueous  solution  along  with  the  ethyl 
alcohol.  The  liquid-  are  separated  by  means  of  a  tap-funnel, 
the  aqueous  solution  filtered  through  a  moistened  filter  to 
remove  traces  of  the  chloride,  and  submitted  to  distillation 
in  a  fractionating  apparatus  capable  of  giving  at  one 
operation  96  or  97  per  cent,  alcohol.  The  acetone  and 
methyl  alcohol  pais  over  almost  entirely  below  70  ,  whilst 
the  portions  which  distil  at  78  and  above  consist  of  pure 
ethyl  alcohol  arid  water. 

'I  lie  earbon  tetrachloride  is  agitated  two  or  three  rimes 
with  sulphuric  acid  and  washed  with  water,  and  can  then 
be  u-ed  afresh.  The  salt  solution,  which  remains  aftei  the 
distillation,  can  also  be  used  again. — J.  T.  I). 

PATENTS. 

Improvement*  '»  Dig  '    mpoundt.     J.  Carnrick,  New 

York,  i;>  A.     Bog.  Tat.  20,263,  October  2-'!,  L894. 

'>"  enzyme  i-  obtained  as  follows :— The  stomach, 

pancreas,   spleen,  hepatic,  salivary,  and   Bruon  ids, 

and  Lieberkuhn's  follicles,  are  removed  from  the  slaughtered 

animal,  the    portions    containing    the     digestive    celi-    and 
*}'"  '    af'er  neutralising  tie-  glandular  orgs 

Tb  at  ioo  to  l  lo  F.,  powdered,  freed  from 

fat,  and  again  dried,   powdered,  and  separated  bj 
from  boi  muscular  fibre.    The  powder  is  treated 

a  dilute  ethereal    solution  benzoin,  -pie. id    out, 

allowed  to  dry.     Each  kind  of  gland  is  treat*  I  ■ 
■  y.     Mixtures  are  made  a-  required.     The  ale 

£tho    peptic,    j.  nr  ilivary,    I 

I  Brunner's  gland-  only. 


The  spleen  and  liver,  after  being  washed  and  freed  from 
blood,  fat,  &c,  are  chopped  line,  and  dried  at  100  '  to  1  10  I  . 
powdered,  digested  with  strong  alcohol  on  a  water-bath,  and 
the  extract  evaporated  until  it  becomes  thick.  The  extract 
possesses  the  property  of  emulsifying  fats,  and  of  converting 
-larch  and  cane-sugar  into  glucose.  To  obtain  tin;  extracts 
as  powders  they  nia\  lie  mixed  with  milk-sugar,  the  powder 
moistened  with  an  ethereal  solution  of  guin-benzoiu,  and 
allowed  to  dry. 

The  different  digestive  powders  are  mixed  with  milk-sugar 
and  cane-sugar  in  proper  proportions.  Citric  acid  and 
hydrochloric  acid  are  thoroughly  incorporated  with  the  milk- 
sugar  and  cane-sugar  respectively,  before  they  are  mixed 
with  the  digestive  powders. 

"  Pepten/.ymene  "  is  a  mixture  of  all  the  different  products, 
preferably  in  such  proportion  as  they  are  obtained  from 
each  organ.  Such  a  mixture  is  a  complete  digestive  com- 
pound capable  of  digesting  all  kinds  of  food.  Compounds 
of  any  two  or  more  of  the  seven  glands  may  be  made. 

N.  II.  J.  M. 

Improvements  in  the  Manufacture  of  Artificial  Mush. 
C.  D.  Abel,  London.  From  The  Fabriques  de  Produits 
Chimiques  de  Thann  et  Mulhouse,  Thann,  Alsace.  Eng. 
Pat.  20,521,  October  26,  1894. 

Br  previous  specifications  it  is  known  that  on  nitrating 
certain  aromatic  hydrocarbons  and  phenolic  ethers,  com- 
pounds result  which  may  be  used  as  substitutes  for  natural 
musk.  The  improvement  consists  in  the  nitration  of  the 
cyanide  derivatives  of  the  above  hydrocarbons,  &c,  such  as 
the  cyauides  of  butyl-toluene,  butyl-xylene,  or  butyl-methyl- 
cresol,  whereby  musk-smelling  nitro  derivatives  are  pro- 
duced.—R.  B.  B. 

An  Improved  Method  for  Hermetically  Closing  Preserve 
Jars  and  the  like.  W.  P.  Thompson,  Liverpool.  From 
The  Conserven-Fabrik,  Mombach-Mainz,  Germany.  En_r. 
Pat.  21,050,  November  2,  1894. 

See  under  I.,  page  854. 

Improvements  in  and  connected  with  the  Manufacture  of 
Oxygen.  (Under  International  Convention.)  H.  L.  A. 
Lapointe,  Paris.     Eng  Pat.  13,959,  July  22,  1895. 

'ifn  manganate  is  obtained  by  heating  to  dull  redne--, 
in  a  current  of  hot  air,  a  mixture  of  manganic  oxide  and 
soda.  The  manganate,  acted  upon  by  superheated  steam, 
yields  oxygen,  and  is  reproduced  on  again  heating  in  air. 
These  known  reactions  are  assisted,  under  the  present 
invention,  by  effecting  the  decomposition  of  the  manganate 
by  superheated  steam,  and  therefore  under  more  than 
atmospheric  pressure,  and  also  the  re-composition  by  air 
under  pressure.  Put  after  the  re-composition,  the  residual 
nitrogen  is  removed  by  a  pneumatic  pump,  and  the  nitrogen 
being  withdrawn  by  the  inlet  entrance,  the  particles  of  the 
charge  are  alternately  subjected  to  motions  in  contrary 
directions,  so  as  to  offer  new  surfaces  of  action. 

The  furnace  employed,  heated  by  gas,  contains  three  sets 
of  retorts,  in  order  that  the  production  of  oxygen  may  be 
continuous  ;  for  the  apparatus  is  so  arranged  that  the  three 
processes  of  oxidation,  removal  of  the  residual  nitrogen,  and 
decomposition,  may  go  on  successively  in  the  three  sets. 
The  retorts  are  each  compounded  of  three  cylindrical 
chambers  or  retorts  with  a  head  having  a  cover  provided 
with  an  inlet  opening  for  admission  of  air  or  steam,  as 
occasion  requires,  and  for  withdrawal  of  residual  nitrogen; 
and  ati  outlet  for  the  air  or  steam.  Air  under  pressure 
from  a  compressor  pump  is  supplied  in  a  continuous  stream, 
which  is  diverted  by  the  action  of  the  valves  as  required. 
Ducts  from  all  the  retorts  bid  to  a  nitrogen  escape  pipe, 
carrying  a  regulating  expansion  valve.    The  compressed  air 

u-ed    is   purified    by  pa-sage  through  boxes  containing  linn 
anil  soda  ;   it  is  then  -trough   heated,  I  goes  to  the  ivturts 

by  turn.      The   manner   in    which    ,,    cam-shaft  operates 
the   ralvt  to  make  the  operations   automatic   and 

continuous    in   their    order,    is   described,      'I  be    mixture   of 

hi  and  oxygen  derived  successively  from  the  three  sets 

of  retorts,  is  led  to  a  condenser,  whence    tin.-    oxygen    passes 

to  a   bolder.     A    special   lamp  or  burner,  composed  of  a 

platinum    cap    maintained    at    a    red    heat,    by   a    regulated 
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,lr,..im  0f  is  pat  in  communication  wtth  the  retorts, 

to  -!i<>«,  \>y  increase  or  otherwise  of  luminosity,  the  nature 
,,t  ,),,  i,t.    The  light  is  observed  through  blue 

-  supported  by  an  upj"-  frame.  Several  Bach  lamps 
are  used,  and  some  of  these  under  fixed  conditions,  so  as  to 
gen  e  as  standards.-  E.  S. 


XXL— PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Photography  in  Natural  Colours  by  the  Indirect  Method. 

\.  and  L.  Lumiere.  Comptes  Rend.  120,  875—876. 
mi:  indirect  method  of  photography  in  natural  colours  of 
i  !ros  and  Ducos  dn  Hauron,  presents  two  points  of  difficulty, 
the  selection  of  the  colours  and  the  preparation  and  super- 
position of  the  monochromatic  films.  For  the  preparation 
.if  the  colour  negatives  the  authors  make  use  of  orange, 
green,  and  violet  screens,  using  with  each  a  photographic 
plate  possessing  a  maximum  sensibility  for  the  rays  that  the 
screen  allows  to  pass  through  it.  The  preparation  and 
superposition  of  the  monochromatic  films  is  attained  in  the 
following  manner  : — A  glass  plate  U  coated  with  a  10  per 
cent,  solution  of  glue,  containing  5  per  cent,  of  ammonium 
bichromate  and  5  to  10  per  cent,  of  bromide  of  silver 
emulsion,  and  then  exposed  under  a  negative.  After 
BUfficient  exposure  the  plate  is  washed  in  cold  water  and 
freed  from  silver  bromide  with  hypo,  and  in  this  way  a 
scarcely  visible  image  of  insoluble  mucilage  is  obtained, 
which  can  he  coloured  with  suitable  dyes.  Three  of  these 
monochromatic  films,  coloured  red,  yellow,  and  blue,  each 
of  which  has  been  obtained  from  the  corresponding  colour 
negative,  are  then  superposed  on  the  same  plate,  care  being 
taken  to  isolate  each  film  from  the  others  by  an  imperme- 
able film,  say,  of  collodion.  This  process  allows  of  the 
relative  intensity  of  the  monochromes  being  varied,  or  of 
the  addition  of  a  fourth  or  more  films. — J.  G.  W. 

PATENTS. 

Improvements  in  the  Manufacture  of  Coloured  Dry  Plates 
for  Photography.  E.  de  Coninck,  Ghent,  Belgium. 
Eng.  Pat.  16,693,  September  1,  1894. 
The  claim  is  for  "  coloured  dry  plates  for  use  in  photo- 
graphy, prepared  either  with  coloured  glass  or  of  uncoloured 
glass,  to  which  a  very  thin  and  level  layer  of  gelatin  is 
applied,  which  is  sensitised  by  bromide  of  silver  after 
drying,  and  to  which  is  added  in  the  second  case  at  the 
moment  of  application,  indelible  colours  haying  no  action 
on  the  gelatin,  as  herein  described  and  explained." — W.  M. 

A  Process  and  Apparatus  fur  Recovering  Volatile  Solvents 

from  Collodion  Coatings  of  Paper.     II.    de  Grousilliers, 

Charlottenburg,  Germany.     Eng.  Pat.  13,562,  July  15, 

1895. 

The  paper  coated  with  the  film  of  collodion  is  made  to  travel 

through    a  closed  apparatus,    in    which  a  fan   keeps  up  a 

current  of  hot  air.     After  passing  over  the  surface  of  the 

paper,  the  air  is  led  to  a  condenser  to  recover  the  solvents ; 

it  is  then  heated  again  before  admission  to  the  evaporating 

chamber,  which  is  provided  with  steam  pipes  to  hasten  the 

drying  of  the  film. — F.  H.  L. 


XXII— EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Improvements  in  Explosive  Cartridges,  more  especially 
intended  for  Use  in  Mines.  J.  Lux,  Vienna,  Austria. 
Eng.  Pat.  13,161,  July  8,  1895. 
The  explosive,  dynamite,  &c,  is  encased  in  an  envelope  of 
asbestos  paper  which  prevents  explosion  of  gas  or  coal- 
dust  in  mines. — W.  M. 


Improvements  relating  to  Safely  Devict  » for  the  Openings 
of  Receptacles  for  containing  Explosive  Fluids.  A.  J. 
A.  Elvers,  YYendorf,  Prussia.     Bug.  Pat.  18,386,  July  11, 

18'J.V 

See  under  I.,  page  854. 


XXIII— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Modified  Sozhlel  Extraction  Apparatus.    A.  Philips.   Per. 
1895,  28,  L475. 

The  apparatus  consists  of  a  jacketed  extractor.  The  two 
vessels  are  fused  together  at  the  top  a.  The  inn.  i  vessel,  t'oi 
holding  the  material  to  be  extracted,  terminates  at  the 
bottom  in  a  narrow  tube  l>  which  rises  some  distance 
in  the  jacket,  and  is  then  turned  downwards  so  as 
to  act    as   a   syphon  for   removing    the    extracting    liquid 


wheu  it  accumulates  in  the  extractor.  The  vapour  from 
the  boiling  liquid  in  c  passes  through  the  annular  space 
between  the  glass  vessels,  and  through  the  holes  d  in  the 
inner  vessel  to  the  cooler.  From  this  it  falls  back  on  to 
the  material  to  be  extracted.  In  this  way  the  extracting 
liquid  is  constantly  maintained  at  the  boiling  point  by  the 
vapour  in  the  surrounding  jacket,  and  the  extraction  is 
thus  much  facilitated.— L.  T.  T. 

PATENT. 

A  New  or  Improved  Optical  Instrument  for  the  Detection 
of  Imitation  Diamonds.  T.  Thorp,  Whitefield,  near 
Manchester.     Eng.  Pat.  18,980,  October  6,  1894. 

The  instrument  is  based  on  the  great  refractive  power  of 
the  diamond  and  consists  of  a  totally  reflecting  prism  a1  set 


Instrument  for  the  Detection  of  Imitation 
Diamonds. 
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in  the  tube  c,  which  latter  has  a  righting  lens  </'  fixed  in  the 
sliding  tube  e.  The  surface  aa  of  the  prism  o1  is  moistened 
with  a  liquid  having  a  high  refractive  index,  and  one  of  the 
facets  of  the  crystal  is  placed  directly  against  the  polished 
surface  a3  and  viewed  through  the  lens  S.  In  the  case  of 
a  diamond  the  facet  shows  brightly  with  sharp  outlines, 
but  imitation  crystals  are  scarcely  distinguishable  from  the 
surrounding  medium  and  appear  without  any  distinct 
outline.— E.  G.  C. 

INORGANIC  CHEM1STR  Y.—QUA  LIT  A  TIVE. 

Detection   of  Small   Quantities  cf  Potassium   Cyanate  in 
Potassium  Cyanide.     E.  A.   Schneider.     Eer.  1895    28 
1540—1541.  '       ' 

Blomstkaxd    (J.  prakt.  Chem.    [2],  3,  206)  states    that 
potassiam  cyanate  yields  with  cobalt  acetate   a  deep  blue 
solution  which  gradually  deposits  azure  crystals.    The  author 
proposes  to  utilise  this  deep  blue  colour  for  the  detection 
of  small  quantities   of  cyanates.     If  cobalt  acetate  (which 
is  the  best  cobalt  salt  to  use)   be  added  to  a  solution  con- 
taining both  cyanides  and  cyanates  the  cobalt  cyanide  is 
often  precipitated  in  a  form  difficult  to  filter,  and  the  filtrate 
frequently    fails   to  show    the    blue   coloration.     The    blue 
colour  is  also  quickly  destroyed  by  dilution  of  the  solution 
with  water.     A  very  small  quantity  of  cyanide  renders  the 
reaction    uncertain.     On    the  other   hand  the    presence    of 
alcohol  (up  to  90—95  per  cent.)  renders  the  reaction  much 
more   intense.     The   best  way   of  making  the  test   is   as 
follows  :     A    strong  solution    of    the   substance  is  treated  J 
with  a  stream  of  carbonic  anhydride  til!  all   the  cyanide  is 
decomposed  and   the    hydrocyanic  acid    driven    off.     The   ' 
solution  is  then  treated   with    excess   of  alcohol  (whereby 
the    potassium    carbonate    is    precipitated),    a    few    drops 
of  acetic    acid   added,    and   then    cobalt   acetate.      When 
testing  for  very  small  quantities  of  cyanate  in  potassium   j 
cyanide  it  is  best  to  dissolve  the  cyanide  in  very  little  water, 
to  precipitate  the  greater  part  of  the  cyanide  by  the  addition 
of  alcohol,   and   then    to   treat  the    filtrate   with    carbonic 
anhydride,  &c.,  as  described.     In  this  way  as  little  as  0-35 
per  cent,  of  cyanate  in  cyanide  can  be  detected. 

In  aqueous  solution  the  blue  colour  is  not  visible  below 
a  1  per  cent,  solution  of  potassium  cyanate,  whereas  with  a 
90—95  per  cent,  alcoholic  solution  it  is  visible  in  a  0*0033 
per  cent,  solution.  An  alcoholic  solution  of  potassium 
cyanate  is  much  more  stable  toward-  heat  than  an  aqueous 
solution.— -L.  T.  T. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Detection   and    Determination    of   Calcium    Chloral,-   in 
Bleaching  Powder.    R.  Freeenius.     Zeits.  anal  Chem 
34,  1895,  434. 

Detection  of  Chlorate.— The  percentage  of  chlorate  in 
bleaching  powder  varies  from  o-2  to  2  per  cent,  on  the 
11 1  P  for  the  detection  of  chlorate  recom- 

mended may  also  be  used  for  its  determination  if  desired. 

It  is  as  follows  :  — 

20  gnn  .  of  bleaching  powder  are  triturated  with   water 
d  made  Dp  to  I  litre,  and  to  50  e.c.  of  the  filtered  solution 
.1    lead   acetate   is   added  and  the   whole 
warmed  in  a  flask.    The   lead  chloride  at  first  separated, 
rith    lead    hydrate,    react!    further    with   the   hypo- 
chlorite till  finally  there  r  brown  precipitate  of 'lead 
'     (ClO)j  +  PbCJj  -  PbOj  i  CaClj  I  ■ 
mixture  is  allowed  to    land,  with  o<  il  shaking 
jht  hours,  until  the  whole  0f  the  free  chlorine 
•ppeared,  partly  by  evaporation,   but   mainly  ,, 
to  ti              m —  ° 

2Pb(CA0S)i  rCIjH  2Ha0      PW  Li  PbOj      l<    II  u. 

dntioni    now  filtered  and   the  lead  precipitated  by 

dilute  sulphuric  acid  in   slight  ,    .  .  \    mail 

ntity  of  indigo  solution  is  added  to  the  filtrate  from  the 

t<     md   then   sulphurous   acid   drop    bt    di 

'  nl"  nt,  will  then  be  reduced  and  the  lowei 


chlorine   acids  formed   destroy  the  blue  Colour  of  the  solu- 
tion, tins  decoloration  furnishing  the  evidence  required. 

Estimation  of  Clhorate.—To  determine  quantitatively  the 
amount  of  chlorate  present  the  mixture  after  standing  till 
free  from  chlorine,  is  filtered  and  the  precipitate  washed 
till  the  washings  show  no  acid   reaction.     These  washings 
are  concentrated    and    added     to    the    filtrate,  and   sodium 
carbonate   solution   is    then    poured   in    in    slight    exci 
The  mixture  is  allowed  to  stand  some  time,  then  filter 
;>nd   the  filtrate  evaporated  almost  to  dryness;  the  chloric' 
acid  being   determined  according   to  Bunsen's   method     by 
heating  with   concentrated    hydrochloric   acid,   and  passing 
the  gases   evolved    into   potassium   iodide   solution.       The 
iodine  set  free  is  then  estimated   by  means  of   thiosulphate 
solution. — J.  'f.  C. 

The  Determination   of  Sulphur  and  Chlorine   by  means  of 
Sodium  Peroxide.     A.  Edinger.    Zeits.  anal.  Chem.  1895 
34,  362—368. 

The  oxidation  of  metallic  sulphides  to  sulphates  can  be 
readily  effected  by  gently  heating  the  former  with  sodium 
peroxide  and  sodium  carbonate  in  a  porcelain  crucible 
Any  silica  taken  up  from  the  crucible  is  of  course  filtered 
off  before  the  addition  of  barium  chloride  to  the  acidified 
so  ution  of  the  product.  For  the  determination  of  both 
sulphur  and  chlorine  in  a  mixture  containing  a  sulphide  and 
a  chloride,  the  mixture  is  heated  with  ten  times  its  weight  of 
sodium  peroxide  and  sodium  carbonate,  the  product  dissolved 
in  dilute  mtnc  acid,  and  made  up  to  250  c.c.  One  portion 
of  the  solution  is  then  used  for  determining  the  sulphur  in 
the  usual  way,  and  another  portion  for  the  determination  of 
the  chlorine. 

The  determination  of  the  sulphur  and  chlorine  in  non- 
volatile organic  compounds  is  also  readily  effected  by  means 
of  sodium  peroxide.  In  the  case  of  a  sulphonic  acid  the 
author  proceeds  as  follows  :— Sodium  benzenesulphonate  is 
evaporated  in  a  platinum  dish  with  a  concentrated  solution 
of  the  peroxide,  and  when  an  oily  consistency  has  been 
attained  the  dish  is  further  heated  over  a  small  flame  •  as 
soon  as  the  mass  blackens,  a  few  more  drops  of  the  per- 
oxide solution  are  added,  and  finally  the  dish  itself  is  heated 
in  a  concentrated  solution  of  sodium  peroxide.  The  product 
is  acidulated  with  hydrochloric  acid  and  precipitated  with 
barium  chloride  in  the  usual  way. 

The  chlorine  in  tetrachloroquinone  and  other  compound-, 
may  be  determined  in  a  similar  manner,  the  product  ir  this 
case  being  acidulated  with  nitric  acid  and  precipitated  with 
silver  nitrate.  In  the  analysis  of  an  organic  platino- 
chloride,  the  platinum  is  filtered  off  after  acidulating  with 
nitric  acid  and  may  be  determined  in  addition  to  the 
chlorine.— A.  K.  M. 


Separatism  of  Arsenic  from  other  Elements  by  Means  of 
Methyl  Alcohol  and  Hydrochloric  Acid.  C.  Friedheim 
and  P.  Michaelis.     Her.  1895,  28,  1411 1422. 

THE  old  method  of  separating  arsenic  from  other  substances 
by  means  o  HCI,as  the  volatile  trichloride,  has  been  improved 
by  j- ■   I-.seher,  who  effects  the  distillation  with  HC1  or  NaCl 

and  II, SO     under   certain    Circumstances,   alter    addition   of 

ferrous  chlonde.  '1  h.s  modified  process  is  rendered  more 
expeditious  by  transmission  of  a  current  of  gaseous  hydro- 
chloric  acid  gas.     But  the  method  is  complicated  by  the 

Pre8ei °     '''■-,  ',•  ;""'  the  estimation  of  Ni  and  Co  in  the 

same  sample  is  rendered  very  difficult,  whilst  that  of  iron 

heroines  lmpo-sible. 

I  >ther  difficulties  are  enumerated,  amongst  them,  that  due 

to   the  tungstic  acid  li   present.     Part  of  this  acid  would 

trate  out  during  the  distillation  and  aot  prejudicially  or 

in  presence  of  the  excess  of  ferrous  chloride^  it  would  cease 

to  beprecipitable  by  evaporation  of  the  solution 

'  ,",l"'1  "'""V1  :'1,1  ""'-"  and  other  adverse  conditions 
named,  the  authors  have  resorted  with  success  to  the  use  ol 

methyl  alcohol  as  a  substitute  for  fen bloride,  since  in 

his  case  ,,o  more  stable  residue  la  at  length  obtained 
than  a  htti,  oarbon,  which  can  be  removed  on  filtration  oi 

ignition. 

A  distillation  apparatus,  fitted  with  glass  connections 
throughout,  is  employed)  and,  for  this  purpose,  the  head 
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of  the  condenser  nay  conveniently  terminate  in  a  glass 
oap  tbroagb  whiob  passes  a  thistle-funnel,  and  which  (its 
over  the  top  of  the  retort  (a  250  c.o.  bulb-flask).  The 
lower  end  of  the  condenser  tube  is  drawn  out  ami  dips 
into  1 1 1»-  receiyer  (  |-1,  flask)  which  in  its  turn  is  connected 
to  a  tel  of  absorption  bnlbi 

Proa  ->. — The  arsenical  solution  is  evaporated  in  the 
n  tort  as  far  as  possible,  50  c.«.  of  strong  methyl  alcohol 
■  n  added,  thi  receiver  charged  with  '_'<)  c.c.  of  con- 
centrated  nitric  acid,  the  bulbs  with  water,  and  dry 
hydrochloric  acid  gas  is  passed  through  the  apparatus, 
the  retort  being  kept  cool,  until  the  alcohol  is  saturated 
with  the  gas.  Heat  i-  now  applied  by  means  of  a  water- 
bath  and  the  liquid  distilled  off.  When  the  retort  has 
become  cool,  more  alcohol  is  added,  and  the  above  opera- 
tions  repeated.  2 — 3  distillations  usually  suffice  to  separate 
the  whole  of  the  arsenic  (0-2 — 0*3  grin.  A  >.,();,).  The  alcohol 
aged  should  not  he  too  dilute.  For  the  determination  of 
the  arsenic,  the  combined  distillates  are  heated  in  a  covered 
dish  with  2o — 30  c.c.  of  strong  nitric  acid  until  chlorine 
is  no  longer  given  off.  The  liquid  is  concentrated  to  100  c.c, 
20 — 30  c.c.  of  nitric  acid  added,  the  whole  evaporated  to 
dryness,  the  residue  of  arsenic  acid  dissolved  in  water 
and  precipitated  by  magnesia  mixture  in  the  usual  way. 

Separation  of  Arsenic  from  V anodic  Acid. — Under  the 
conditions  described  above,  vanadic  acid  is  partially  vola- 
tilised  along  with  the  arsenic,  especially  when  little  or  no 
water  is  present.  But  this  may  be  entirely  prevented,  by 
previously  reducing  the  acid  by  means  of  sulphur  dioxide. 
It  is  not,  however,  advisable  to  evaporate  the  contents  of 
the  retort  to  dryness  at  first,  although  this  may  safely  be 
done  prior  to  the  second  and  subsequent  (4 — 5)  distillations. 
The  arsenic  having  been  separated,  the  liquid  remaining  in 
the  retort  is  evaported  with  nitric  acid,  the  residue  dissolved 
in  ammonia,  evaporated  in  a  platinum  dish,  and  ignited  to 

Separation  of  Arsenic  and  Molybdic  Acids. — The  same 
remarks  apply  here  as  in  the  case  of  vanadic  acid. 
Addition  of  water  suffices  to  prevent  the  volatilisation  of 
molybdic  acid.  The  latter  is  finally  determined  by  con- 
version into  the  ammonium  salt,  &c,  as  above. 

Separation  of  Arsenic  and  Tungstic  Acids. — The  principle 
of  the  method  is  that  in  one  portion  of  the  substance 
the  total  weight  of  the  tungstic  and  arsenic  acids  is 
determined,  whilst  in  a  second  portion,  the  weight  of  the 
tungstic  acid  alone  is  estimated,  the  arsenic  acid  being 
determined  by  difference.  A  hot  aqueous  solution  of 
the  arsenic  tungstate  is  precipitated  by  a  slight  excess 
of  mcreurous  nitrate,  the  nitric  acid  liberated  being 
neutralised  by  the  addition  of  mercuric  oxide  suspended 
in  water.  After  20  minutes  heating,  the  liquid  is  allowed 
to  cool,  filtered,  and  the  precipitate  washed  with  mercurous 
nitrate.  The  dried  precipitate  is  removed  from  the  filter 
paper,  the  latter  washed  with  dilute  nitric  acid  and  the 
solution  evaported  in  a  platinum  dish,  to  which  the  main 
precipitate  is  afterwards  transferred.  A  known  weight  of 
anhydrous  sodium  tungstate  in  large  excess  (15 — 20  grms.) 
is  now  added,  the  dish  filled  up  with  water,  dried  down, 
heated  gradually  to  200°  C,  then  slowly  up  to  a  red  heat. 
The  increase  in  weight  is  due  to  arseuic  and  tungstic  acids 
together.  The  extracted  filter  paper  should  be  ignited 
separately,  the  ash  moistened  with  nitric  acid  and  again 
ignited,  as  it  retains  traces  of  tungstic  acid.  The  tungstic 
acid  alone  is  afterwards  determined  by  the  same  process, 
the  precipitation  and  drying  of  the  precipitate  proceeding  as 
before,  only  that  after  removing  the  latter  from  the  filter,  this 
is  burnt  directly  without  previous  treatment  with  nitric 
acid.  The  principal  part  of  the  precipitate  is  then  added, 
the  mercurous  precipitate  being  ignited  without  the  addition 
of  sodium  tungstate. — H.  T.  P. 

Estimation  of  Small   Quantities  of  Arsenic.     A.   Carnot. 
Comptes  rend.  1895, 121,  20—22. 

The  method  consists  in  precipitating  the  arsenic  as  sulphide, 
converting  it  by  means  of  ammonia,  silver  nitrate,  and 
hydrogen  peroxide,  into  arsenic  acid,  which  is  determined 
as  the  bismuth  salt. 

The  precipitated  sulphides  are  well  washed  and  dissolved 
in   warm  ammoniacal   water,   which    leaves   most   of   the 


sulphur  on  the  filter.  Sufficient  silver  nitrate  is  then 
added.  The  mixture',  containing  silver  sulphide  and 
ammonium  tri-  or  penta-sulphide,  as  the  case  may  be,  is 
warmed  and  stirred  for  some  minutes  and  tested  with  silver 
nitrate.  If  no  further  precipitate  is  produced,  some  drops 
of  hydrogen  peroxide  (free  from  any  other  acid  than 
hydrochloric  acid  )  are  added.  This  has  no  action  on  silver 
sulphide,  but  at  once  converts  arsenious  acid  into  arsenic 
acid  in  presence  of  an  excess  of  ammonia.  The  whole 
is  heated  to  100"  until  quite  free  from  ammonia,  slightly 
acidified  with  nitric  acid,  by  which  all  the  silver  arseniate 
is  redissolved  and  the  whole  of  the  chlorine  precipitated  as 
silver  chloride.  The  solution,  filtered  from  silver  sulphide 
and  chloride,  is  precipitated  with  a  nitric  solution  of  basic 
bismuth  nitrate  containing  at  least  five  or  six  times  as 
much  of  the  salt  as  there  is  arsenic  to  precipitate.  It  is 
then  saturated  with  ammonia,  boiled  for  some  minutes, 
allowed  to  settle,  and  filtered  through  a  weighed  filter. 
The  precipitate  (bismuth  hydroxide  and  arseniate)  is 
redissolved  in  water  containing  -'^th  its  volume  of  nitric 
acid  (86°  B.  ;  sp.  gr.  1*33)  and  boiled.  The  heavy, 
crystalline  precipitate  is  again  collected  on  the  same  filter, 
washed  with  the  acidified  water  (1:15),  then  with  pure 
water,  dried  at  100  ,  and  weighed.  The  precipitate, 
As3Bi208+H30,  contains  21 '067  percent,  of  arsenic. 

A  number  of  experiments  showed  the  method  to  be  very 
exact,  especially  for  small  quantities  of  arsenic. — N.  H.  J.  M. 

Estimation  of  Arsenious  Acid  with  Potassium  Pertnan- 
ganate.  L.  Vanino.  Zeits.  anal.  Chem.  34,  1895, 
426 — 131. 

The  titration  of  arsenious  acid  by~permanganate  in  the 
presence  of  sulphuric  acid  has  not  come  into  general  use 
owing  to  the  difficulty  of  knowing  when  the  end  reaction 
is  reached,  oxidation  in  both  hot  and  cold  solutions  giving 
various  shades  of  yellow  and  red  which  do  not  pass  sharply 
into  the  violet  of  the  permanganate.  The  author  shows 
that  this  is  dependent  on  the  quantity  of  sulphuric  acid 
present,  concordant  results  being  obtained  under  suitable 
conditions.  Excess  of  sulphuric  acid  is  necessary,  and  the 
author  recommends  for  every  20  ccof-^nKMn  04  used,  the 
addition  of  4  c.c.  of  10  per  cent.  H2S04  solution.  The  mixture 
to  be  titrated  is  first  warmed  to  70°  C.  and  the  per- 
manganate added  until  a  permanent  red  tint  remains.  On 
further  warming  this  colour  vanishes,  and  the  addition  of 
permanganate  and  subsequent  warming  is  carried  on  until 
the  colour  remains  in  the  warmed  solution. 

Concordant  results  were  obtained  in  a  series  of  experi- 
ments with  different  solutions  of  arsenious  acid,  the 
percentage  of  AsoO:i  found  was,  however,  in  all  cases 
higher  than  that  obtained  on  titration  with  iodine. 

The  advantage  of  the  permanganate  over  the  iodine 
method  lies  in  the  cheapness  of  the  former  reagent,  the 
greater  stability  of  the  permanganate  solution,  and  in  its 
acting  as  its  own  indicator. 

The  disadvantages  of  the  method  lie  in  its  comparative 
slowness  and  thp,  to  unpractised  eyes,  somewhat  doubtful 
end  reaction.  These  difficulties  may  however  be  entirely 
overcome  by  the  addition  of  excess  of  permanganate 
solution,  and  backward  titration  of  this  excess  with 
standardised  hydrogen  peroxide.  The  same  quantity  of 
sulphuric  acid  is  used  as  before  and  the  solution  is  not 
warmed ;  the  hydrogen  peroxide  must  be  added  till  the 
solution  is  perfectly  colourless. 

The  results  agree  precisely  with  those  obtained  by  the 
iodine  method,  and  the  process  is  applicable  to  the  determi- 
nation of  the  arsenical  potash  solutions  of  the  Pharmacopoeia. 

—J.  T.  C. 

New  Method  of  Determining  Carbon  in  Iron.  E.  Tolmer, 
Stahl  und  Eisen,  15,  1895,  199.  Proc.  Inst.  Civil  Eng. 
1895, 122,  65—66. 

Peipers,  an  engineer  at  Remscheid,  has  introduced  a 
method  of  determining  carbon  in  steel  which  is  similar  in 
principle  to  the  assay  by  touch  in  use  for  gold.  A  series 
of  test-bars  of  known  carbon  content,  and  varying  from 
each  other  by  about  0*2  per  cent,  between  the  limits  0*2 
per  cent,  and  1  ■  2  per  cent.,  form  the  touch-needles,  while 
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the  touchstone  is  a  slab  of  hard-biscuit  porcelain.  The 
bar  is  hammered  and  filed  to  a  blunt  conical  point,  which 
leaves  a  black  mark  when  rubbed  on  the  porcelain  slab. 
The  sample  to  be  examined  is  rubbed  upon  the  centre 
of  the  plate  to  form  a  patch  of  about  the  breadth  and 
length  of  the  finger,  a  similar  one  being  made  on  either  side 
of  it  with  two  of  the  bars  the  composition  of  which  is 
known.  The  chief  point  to  be  attended  to  is  the  making  of 
the  patches  uniform  in  depth  of  tint,  which  can  be  readily 
done  with  a  little  practice.  The  marked  slab  is  then 
immersed  to  about  half  its  depth  in  a  beaker  containing  a 
12.'  per  cent,  solution  of  copper  ammonium  chloride  in 
water,  which  dissolves  away  the  iron  from  the  immersed 
portions  of  the  patches,  leaving  the  carbon  behind  as  a  grey 
stain,  the  intensity  of  which  increases  with  the  percentage 
proportion.  Steel  with  about  lg  per  cent,  of  carbon  is  nearly 
as  dark  after  as  before  immersion,  while  that  with  0-25 
gives  only  a  very  pale  shade  when  the  iron  is  removed.  If 
the  metal  were  perfectly  free  from  carbon,  the  mark  would 
he  completely  dissolved. 

For  streak  plates,  no  substance  has  been  found  equal  to 
unglazed  porcelain.  In  its  ordinary  state,  however,  the 
latter  is  too  rough  to  abrade  the  metal  equally,  so  that  it 
must  be  rubbed  down  with  coarse  emery-cloth  to  render 
the  surface  sufficiently  uniform.  The  markings  may  be 
almost  completely  removed  by  washing  in  water,  but  a 
more  satisfactory  method  is  to  clean  the  slab  by  immer- 
sion for  15  minutes  in  nitric  or  hydrochloric  acid,  which 
removes  rust,  spots,  and  stains,  and  restores  the  original 
white  surface.  The  method  is  capable  of  indicating 
differences  of  0-05  or  0'025  per  cent,  of  carbon  under 
favourable  conditions. 

Preparation  of Thiacetic  Arid,  and  its  Use  in  the  Detection 
and  Estimation  of  Arsenic  and  other  Metals.  \l.  Schiff. 
Ber.  1895,  28,  1204—1206. 

Thiacetic  acid  may  be  readily  and  quickly  prepared  by 
carefully  heating  and  distilling  a  mixture  of  phosphorus 
pentasuiphide,  1  part ;  coarsely-powdered  glass,  \  part ; 
glacial  acetic  acid,  1  part.  The  reaction,  which  soon  com- 
mences, is  easily  regulated,  and  is  not  attended  by  excessive 
frothing.  Distillation  must  be  stopped  when  the  thermo- 
meter marks  103  ('-,  and  the  distillate  fractionated,  the 
portion  passing  over  between  92°  and  97°  C.  being  collected. 

The  substitution  of  thiacetic  acid  for  sulphuretted  hy- 
drogen is  recommended  as  a  reagent  for  metals  (Group  II., 
tec.)  in  general  and  for  arsenic  in  particular.  Its  advan- 
tages are,  convenience  in  use,  comparative  absence  of  odour, 
and,  lastly,  absolute  freedom  from  arsenic,  even  when  pre- 
pared from  material  (Pj8s)  containing  that  element.  A 
solution  of  arsenic  in  hydrochloric  acid  is  quantitatively  pre- 
cipitated when  boiled  for  a  short  time  with  thiacetic  acid. 
In  practice,  a  6  per  cent,  solution  of  the  reagent  in  water, 
or  a  SO  per  cent,  solution  in  ammonia,  in  slight  excess,  may 
be  used.— II.  T.  P. 

motion  of  Boric  Acid.     II.  Jay  and  Dupasquier. 
Comptes  rend.  121,  2«0 — 262. 

Tjh  '■<:  under  examination,  after  being  freed  from 

organic  matter,  is  dried,  powdered,  and  acidified  in  vory 
with  hydrochloric  or  sulphuric  acid,  sod  then 
introduced,  togethei  with  25  to  80  e.c.  of  methyl  alcohol, 
into  a  flask  which  ii  connected  in  inch  a  manner  with 
another  flack,  containing  1,2,  of  a  normal  solution 

of  p  or  -odium  hydrate,  free  from  carbonic  acid, 

that  when  both  flask-  are  heated  on  a  water -bath  the  methyl 
alcohol  vapour,  carrying  with  it  the  boric  acid,  pa-ses  from 

the  first  flask  into  the  liquid  contained  in  tin-  second.  There 

the  alkali  fixes   the   boric   acid,  the   methyl    alcohol    \;i| 

cal  condenser,  whence  it  i-  returned  to  the 
first  flask,  to  again  aid  in  extracting   the  boric  acid.     The 

amount  of  alkali  solution  placed  mi  ilie  second  flask  depends 

on  the   amount   of  boric   acid  1    to    he    present,  and 

ild  always  be  Sufficient    for   th<>   alkali    to    be    in    8X01 

'l  he.  doration  of  the  extraction  varies,  but  doe,  not  exceed 

an  houi  and  a  half  for  800  in  ■  •  n,       in  the  titration  of  the 

thon  mal  I  litmus  paper  and  C.L.B.  blue 


t  Engel)  as  indicators,  in  the  following  manner  :  The  alka- 
line liquid  is  warmed  gently,  to  drive  off  the  methyl  alcohol, 
rendered  slightly  acid  by  means  of  hydrochloric  acid, 
wanned  to  drive  off  any  traces   of  carbonic,   acid,   and   then 

carefully  neutralised,  after  cooling  to  IS0 — 20°C,  with  a 
decinormal  solution  of  potassium  hydrate,  freed  from  car- 
bonic acid,  until  it  gives  a  neutral  reaction  with  litmus 
paper.  Two  drops  of  a  1  per  cent,  aqueous  solution  of 
C.L.B.  blue  are  then  added,  and  the  titration  continued 
until  the  first  change  of  colour.  If  care  be  taken  to  work 
with  constant  volumes  and  at  constant  temperatures,  and 
also  to  get  rid  of  the  carbonic  acid  and  Diethyl  alcohol, 
excellent  results  are  obtained. — J.  G.  W. 

The  Quantitative  Separation  of  Metals  in  Alkaline  Solu- 
tion by.  Means  of  Hydrogen  Peroxide.  P.  Jannasch  and 
H.  Kammercr.  Ber.  1895,  28,  1407—1109.  (This 
Journal,  1891,659  and  1037;  1892,270;  and  1894,  67, 
54S,  and  1224.) 

Manganese  from  Silver. — A  solution  of  the  metals  in 
nitric  acid  (HNO:„  10  c.c. ;  water,  10  e.c.)  is  added  to  a 
previously  prepared  mixture  of  water  20  c.c,  hydrogen 
peroxide  50  e.c,  strong  ammonia  40  c.c,  and  the  whole 
heated  on  a  water-bath  for  10 — 12  minutes.  The  precipi- 
tated manganese  (absolutely  free  from  silver)  is  filtered  off, 
washed  with  the  above  ammoniacal  peroxide  mixture,  finally 
with  hot  water,  and  weighed  in  the  usual  w^ay.  From  the 
filtrate,  after  concentration  to  expel  ammonia,  and  acidifica- 
tion with  nitric  acid,  the  silver  is  precipitated  as  chloride. 
Besults  very  accurate. 

Bismuth  from  Cobalt. — The  nitric  acid  solution  (HN03, 
20  c.c,  water  10  c.c)  is  added  to — water  20  cc,  hydrogen 
peroxide  50  c.c,  strong  ammonia  50  c.c,  and  the  precipi- 
tated bismuth  filtered  off,  washed  with  above  solution,  then 
with  dilute  ammonia  (1 — 2).  and  finally  with  hot  water. 
To  remove  traces  of  co-precipitated  cobalt,  the  precipitate 
is  redissolved  in  dilute  nitric  acid  (1 — 3),  sufficient  of  the 
strong  acid  added  to  bring  the  total  up  to  20  c.c,  and  the 
above  process  repeated.  "Finally,  the  precipitate  is  dried  at 
90°  C.,  and  ignited  in  platinum  to  Bi203.  The  combined 
filtrates  are  evaporated  to  dryness,  ignited  to  expel  ammo- 
niacal salts,  the  residue  taken  up  in  water,  and  a  little 
hydrochloric  acid  and  hydrogen  peroxide,  the  solution 
filtered,  if  necessary,  anil  the  cobalt  precipitated  in  the  usual 
way  by  sodium  hydrate  and  a  little  bromine.  Or  the  cobalt 
may  be  at  once  precipitated  from  the  original  filtrate  by 
ammonium  sulphide.     Results,  accurate. — H.  T.  P. 

Estimation  of  Sulphur  in  Iron  and  Steel.     L.  Campredon. 
Comptes  Bend.  120,  1051—1054. 

Tin:  metal  is  dissolved  in  dilute  acid.  The  sulphur  com- 
pounds evolved  as  gas  are  passed  through  a  red-hot 
porcelain  tube  along  with  hydrogen  and  carbon  dioxide, 
and  are  thus  converted  into  hydrogen  sulphide,  which  by 
treatment  with  zinc  acetate  solution  is  transformed  into 
zinc  sulphide.  This  is  then  treated  with  excess  of 
standard  iodine  solution  (ZnS  +  I.:  =  ZnT2  +  S),  and  the 
amount  of  unchanged  iodine  is  determined  by  standard 
sodium  thiosulphate.  Generators  capable  of  furnishing 
continuous  currents  of  hydrogen  and  of  carbon  dioxide  are 
connected  by  a  T'-pieee  with  a  wash-bottle  of  silver  nitrate 
to  remove  Milphur  compounds,  next  with  the  flask  (pro- 
vided with  a  stoppered  funnel  for  supplying  the  acid)  in 
which  the  solution  is  to  take  place,  then  with  an  empty 
flask  immersed  in  cold  water,  to  condense  most  of  the 
water-vapour  coining  over.  Next  follows  a  porcelain  tube 
which  can  be  healed  to  bright  redness,  an  absorption-flask 
containing  100  c.c.  of  the  zinc  acetate  solution,  and  a 
"  witness-flask  "  containing  lead  acetate  solution.  The 
v.  hole  having  been  tilled  with  carbon  dioxide,  2,  5,  Or 
lo  (.this.,  ot  fine  filings  are  introduced,  100  cc.  of  1:5 
ihuric  acid  or  1  :  .'i  hydrochloric  acid  added.  After 
2  oi  •'!  minutes  in  the  cold,  the  hydrogen  is  turned  on  and 
the     Solution-flask     heated.      At    the   end    of    the   operation, 

tin-  titration  is  performed  in  the  absorption-flask  itself. 

The  zinc  solution  is  made  by  dissolving  1<>  grms.  of  zinc 
In  25  c.c.  of  glacial  acetic  acid,  making  up  to  about  half  a 
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in,,  .    adding    ammonia    t"    re-solution  of   the    precipitate 

formed,  and  again  acidifying  trith  acetic  acid.     The  iodine 

;,,.,,  conlaini   7*9  grms.   of  iodine    and   25   (.this,   of 

potassium   iodide  in  the  litre,  so  thai  I  c.c.  corresponds  to 

01  grm.  of  sulphur.  The  Bodiunti  thiosulphate  solution 
10  grins,   of  the   sail  and  2  grins,  of  ammonium 

:arl ate  in  the   litre,  and  is    titrated    against  the    iodine 

solution  in  presence  of  100  c.c.  of  the  zinc  solution. 

Half  an  hour  suffices  for  a  sulphur  estimation  in  iron  or 
steel,  with  cast  iron  a  longer  time  is  needed,  and  it  may 
be  sometimes  necessary  to  replace  the  absorption-flask  by 
i  second,  and  to  carrj  on  the  operation  longer,  to  make  sure 
that  the  action  is  complete. — J.  T.  1). 

The  Quantitative  Analysis  of  Galena.     P.  Jannasch  and 
II.  Kammerer.    Ber.  L895,  28,  L409— 1411. 

07  to  0-75  grm.  of  the  finely  -  powdered  sample  is 
moistened  with  dilute  nitric  acid;  and  after  a  few  minutes 
treated  with  10  c.c.  of  concentrated  nitric  acid,  gently 
heated,  and  partially  evaporated.  More  acid  and  water,  and 
10 — 15  drops  of  bromine  are  then  added,  and  the  mixture 
stirred  and  heated  until  the  sulphur  is  completely  oxidised. 
Subsequently,  the  mass  is  evaporated  three  times  to  dryness 
with  nitric  acid  to  decompose  bromates,  after  which  the 
residue  is  boiled  with  GO  c.c.  of  water  and  20  c.c.  of 
concentrated  hydrochloric  acid,  filtered,  and  the  insoluble 
gangue  well  washed.  The  filtrate  heated  to  boiling,  is 
poured  into  a  dish  containing  water,  25  c.c,  hydrogen 
peroxide  50  c.c,  strong  ammonia  50  c.c,  and  the  whole  is 
then  allowed  to  stand  for  some  hours.  By  this  means,  the 
lead  is  precipitated  in  the  form  of  a  yellowish-red,  partially 
crystalline  oxide,  which  is  filtered  off,  washed  with  cold 
water,  and  ignited  in  platinum  to  PbO.  The  filtrate  is 
e\aporated  to  expel  ammonia,  5  c.c.  of  hydrochloric  acid, 
and  5  c.c  of  alcohol  added,  and  the  solution  heated  for  a 
short  time  to  destroy  persulphuric  acid,  &c,  and  finally  the 
sulphuric  acid  is  precipitated  as  BaS04.  The  filtrate  from 
the  latter  will  contain  any  Cu,Hi,  Zn,  or  As  present  in  the 
sample.  The  process  is  rapid  and  appears  to  yield  accurate 
results.— H.  T.  P. 

Estimation  of  Gold  and  Silver  in  Copper  and  in  Copper 
Matte.     E.  A.  Smith,  Chem.  News,  72,  76—77. 

In  this  paper  the  author  quotes  largely  from  a  paper  by 
Dr.  A.  R.  Ledoux,  on  a  "  Uniform  Method  of  Assay  of 
Copper  and  of  Copper  Materials  for  Gold  and  for  Silver," 
read  before  the  American  Institute  of  Mining  Engineers  in 
October  1894. 

It  was  found  that  in  the  Western  States  the  "  all  fire  " 
method  was  almost  exclusively  used,  whereas  in  the  East,  a 
combined  wet  and  dry  method  was  employed.  The  latter 
consisted  in  dissolving  the  material  in  nitric  acid,  evaporating 
with  sulphuric  acid,  adding  a  lead  salt,  and  treating  the 
piecipitated  lead  sulphate  in  lead  foil  in  the  usual  dry  way 
by  scorification  and.  cupellatiou.  The  average  results 
respectively  of  the  dry  and  the  combined  wet  and  dry 
methods  were  128-86  and  127*25  oz.  of  silver,  and  2 •  28 
and  2-198  oz.  of  gold  in  the  copper  matte,  and  158-16  and 
and  156-49  oz.  of  silver,  and  0-35  and  0-277  oz.  of  gold 
in  the  copper  borings.  While  these  average  figures  show 
higher  results  by  the  dry  method,  the  individual  assays  also 
show  a  greater  variation  amongst  themselves  in  the  dry- 
method.  In  the  matte  the  difference  between  highest  and 
lowest  results  in  silver  was  12-50  oz.  in  the  dry  and  7  65  oz. 
in  the  combined  method,  whilst  with  the  borings  the 
corresponding  differences  were  16-95  and  12 -90  oz.  The 
gold  assays  also  varied  greatly. 

The  author  ascribes  various  causes  for  these  discrepancies, 
not  the  least  important  of  which  is  the  probable  want  of 
accuracy  in  weighing  the  end  products,  the  slightest  error 
at  this  point  being  magnified  greatly  by  the  multiplication 
and  conversion  into  ounces  per  ton. —  A.  W. 

Estimation  of  Alumina  in  Phosphates.     H.  Lanne. 
Comptes  rend.  1895,  121,  63—66. 

The  phosphate  is  decomposed  by  hydrochloric  acid, 
evaporated  to  dryness  with  the  residue,  dissolved  in  the 


•    possible    amount   of    hydrochloric    acid,    and  diluted 
with  water. 

The  new  method  depends  on  the  solubility  of  alumina  in 
caustic  soda  in  presence  of  an  excess  of  phosphoric  acid, 
lime,  magnesia,  iron  and  manganese;  being  entirely  precipi- 
tated as  phosphates  or  ae  sesquioxides. 

For  1*25  grm.  of  phosphate  in  solution,  free  from  silica 
and  feebly  acid,  5  trims,  of  caustic  soda,  free  from  silica 
and  alumina,  are  dissolved  in  a  nickel  dish.  (Account  has 
to  be  taken  of  the  calcium  carbonate  present  in  the 
phosphate  ;  with  very  calcareous  phosphates  this  amount 
of  sodium  phosphate  would  not  be  sufficient).  The  solution 
of  the  phosphate  is  added  to  the  soda,  which  is  stirred,  and 
kept  for  an  hour  at  100  .  The  whole  is  diluted  to  250  c.c, 
adding  another  5  c.c  to  allow  for  the  bulk  of  the  precipitate. 
Of  the  filtrate  200  c.c.  (corresponding  with  1  grm.  of 
substance)  is  precipitated  by  acidifying,  adding  ammonium 
chloride  and  a  very  slight  excess  of  ammonia.  The 
gelatinous  precipitate  is  then  drained,  dissolved  in  dilute 
hydrochloric  acid  (1:20),  and  warmed.  The  solution  is 
next  treated  with  3  5  c.c.  of  a  10  per  cent,  solution 
of  ammonium  phosphate,  neutralised  with  ammonia  without 
producing  a  permanent  precipitate,  diluted  to  250  c.c,  and 
1-5  grm.  of  ammonium  hyposulphite  added.  It  is  then 
boiled  for  half  an  hour,  maintaining  the  volume,  treated 
with  5  drops  of  a  concentrated  solution  of  ammonium 
acetate,  boiled  for  10  minutes  longer,  filtered,  and  the 
precipitate  well  washed  with  hot  water.  The  weight  of  the 
precipitate,  ignited  for  a  quarter  of  an  hour,  when  multiplied 
by  0-418,  gives  the  weight  of  alumina  ;  to  this  0-8  mgrm. 
is  added  to  compensate  for  the  slight  solubility. 

The  method  is  more  rapid  than  any  hitherto  proposed, 
and  gives  results  of  great  accuracy. — X.  II.  J.  M. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Qualitative,  Detection  of  Unsaponifiable  Oils  in  Fatly  Oils. 
Holde.  Mitt,  aus  d.  konigl.  techn.  Versuchsanstalt  zu 
Berlin,  1895,  13,  [4],  170—172. 

The  experiments  herein  detailed  were  undertaken  with  the 
object  of  ascertaining  the  lowest  percentage  of  mineral  oil 
that  can  be  detected  by  the  well-known  preliminary 
qualitative  test  for  unsaponifiable  oils  in  fatty  oils,  through 
the  precipitate  of  the  former  produced  by  the  addition  of 
ammonia  or  water  to  the  alcoholic  solution  of  soap 
prepared  from  the  oil  under  examination. 

According  to  Lobry  de  Bruyn  the  unsaponifiable  higher 
alcohols  occurring  in  waxes  are  not  precipitated  by  this 
method,  and  therefore  cannot  affect  the  results  given  by 
mineral  oils. 

The  results  of  the  author's  investigations  go  to  show  that 
as  little  as  1  per  cent,  (sometimes,  though  rarely,  1-25)  of 
mineral  oil  can  be  detected  in  this  manner,  the  lowest 
limits  for  rosin  oil  and  lignite  tar  oil  being  12  per  cent,  and 
3  per  cent,  respectively.  Care  is  requisite  when  making 
the  addition  of  water,  as  otherwise  the  turbidity,  occasioned 
by  the  precipitation  of  small  percentages  of  unsaponifiable 
oils,  being  dispersed  as  the  quantity  of  water  is  increased, 
may  easily  be  overlooked. — C.  S. 

Papasoglis'  Method  of  Detecting  Cane  Sugar.     Dupont. 
Bull,  de  l'Ass.  Chim.  1895,  13,  68. 

If  15  c.c  of  an  aqueous  or  alcoholic  solution  of  cane  sugar 
be  mixed  with  0-5  c.c.  of  a  5  percent,  cobalt  nitrate  solution, 
and  :>.  c.c  of  50  per  cent,  solution  of  sodium  hydrate 
added,  a  permanent  colour,  varying  from  violet  to  amethyst, 
is  produced.  The  colour  is  not  affected  by  glycerin,  milk, 
sugar,  glucose,  or  invert  sugar ;  but  dextrins  and  gum* 
must  be  removed  by  precipitation  with  lead  acetate  and 
barium  hydrate,  or  ammoniacal  lead  acetate.  The  test  is 
suitable  for  the  detection  of  the  presence  of  saccharose  in 
milk,  honey,  syrups,  liqueurs,  medical  preparations,  wines, 
&c.  When  necessary ,  the  substances  to  be  examined  are 
decolorised  by  auimal  charcoal. — J.  L.  B. 
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Estimation  of  Thiophen  in  Benzene.     Qt.  Deniges 

80c.  Cliim.  1895,  13,  587. 
By  acting  upon  thiophen  with  mercuric  sulphate  in  aqi 
solution,  a  basic  thiophen  mercuric  sulphate  is  formed 
having  the  formula  S04:(HgO.Hg)2:S04.C4H4S,  which 
is  fairly  stable,  and  after  losing  water  of  crystallisation 
may  be  heated  to  150°  without  loss  of  weight.  To  estimate 
the  thiophen  in  benzene  the  following  method  is  proposed  : — 
A  solution  of  mercuric  sulphate  is  made  by  dissolving 
50  grms.  of  IlgO  in  dilute  sulphuric  acid  (200  c.c.  ll.so,: 
1  1.  of  HoO)  ;  20  c.c.  of  this  solution  are  introduced  into  a 
flask  of  about  60  c.c.  capacity,  and  2  c.c.  of  the  benzene 
added.  A  glass  stopper  is  secured  in  the  neck  of  the  flask 
with  wire,  and  the  whole  is  heated  for  a  quarter  of  an  hour 
on  the  water  bath.  It  is  then  allowed  to  cool,  filtered 
through  a  weighed  filter,  washed  with  hot  water,  dried  at 
100° — 115°,  and  weighed  ;  in  which  case  the  weigiit  of  the 

precipitate  multiplied  by  -^~   =  0'0758   gives  the  amount 

of  thiophen   in  the  benzene  used.     Or,  the   mercury  in  the 
precipitate  may  be  estimated,  and  the  weight    of  mercury 

0-105. 

If  it  is  necessary  that  the  process  should  be  carried  on  in 
the  cold,  methyl  alcohol  may  be  used  as  a  solvent  for  the 
benzene  ;  the  insoluble  sulphate  is  then  at  once  precipitated. 
If  the  thiophen  be  in  excess  of  the  mercuric  sulphate,  the 
same  compound  is  formed,  but  if  the  mercury  be  in  excess, 
a  different  sulphate  is  formed,  having  the  formula — 

S04:  (HgO)2:Hg.C4H4S. 

2  c.c.  of  the  benzene  are  mixed  with  30  c.c.  of  methyl- 
alcohol  in  the  cold.  To  this,  10  c.c.  of  the  mercury  reagent 
are  added  quickly  and  with  stirring.  After  about  20 
minutes,  the  precipitate  is  filtered,  washed  with  hot  water, 
and  dried  at  110°. 

If  only  traces  of  thiophen  be  present,  the  amount  may  be 
estimated  by  the  rapidity  with  which  the  turbidity  due  to  the 
thiophen  mercuric  sulphate  appears.  10  c.c.  of  a  solution 
made  by  adding  3  vols,  of  methyl  alcohol  to  1  vol.  of  the 
mercury  reagent  are  placed  in  a  test  tube,  and  1  c.c.  of  the 
benzene  to  be  tested  added.  The  mixture  is  shaken  and 
the  time  noted  when  a  turbidity  begins  to  appear.  It  has 
been  found,  by  using  pure  benzene  and  thiophen  in  known 
proportions,  that  if  the  time  be  between  10  and  40  seconds, 
the  number  of  seconds  (/)  multiplied  by  the  number  of 
centigrms.  per  litre  of  benzene  (Q)  gives  a  constant — 

Q  t  =  400 ; 

therefore  Q     =  *{" . 

If  1  c.c.  of  the  benzene  gives  a  turbidity  in  20  seconds,  it 
contains    --  =  20  centigrms.  of  thiophen  in  1  litre. 

Menzenes  richer  in  thiophen  may  be  estimated  by  this 
method.  A  smaller  quantity  of  benzene  than  1  c.c.  is  taken. 
In  order  to  do  this,  a  certain  number  of  drops  are  added  to 
the  10  c.c.  of  the  solution  in  the  test  tube,  and  the  number 
of  drops  counted  in  1  c.c.  of  the  benzene. 

If  1  c.c.  =  72   drops,  and  2  drops  give  a  turbidity  in  15 

sees.,  then  Q  =  -  -  x  -centigrms.  =  9  •  6  grms.  per  litre  of 

benzene. 

This  alcoholic  solution  of  mercuric  sulphate  is  a  very 
delicate  reagent  for  detecting  traces  of  thiophen  which 
;.<■  the  reaction  of  isatin,  alloxan,  &c.  It  is  possible  to 
detect  5  Oignna.  in  1  litre  of  benzene.  Care  must  be  taken 
that  the  alcoholic  solution  be  made  fresh,  immediately  before 
using,  84  it  becomes  lurbid  alter  5 — (*>  hours.  It  must  also 
be  1  mployed  cold.— II.  i\I. 

New    Method    <>/     Estimating    Indigotin.    J.    Schneider. 
Zeits.  ana).  Chem.  1895,  34,  [8],  3(7—354. 

Tin;  methods  hitherto  introduced  for  estimating  indigotin 

ill  more  or  less  unsatisfactory,  and  1  li is  is  partly  due  to 

defective  apparatus  and  partly  to  the  employment  of  unsuit- 
able solvents.    The  apparatus  devised  by  the  author  consists 

i)  2 
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g  ]. i, ,-niii.  yei  Bask  of  about  250—800  c.c.  capacity,  ami 

1  with  :■  c'.rk  through  which  passei  a  glass  tube  15  mm. 

i  and  l  metre  long]  the  lower  end  of  the  tnbe  is  con- 


tracted and  slightly  bent,  and  there  is  a  side  aperture  below 
the  cork.  The  indigo  (0-5 — 1*0  gnu.)  is  mixed  with  glass- 
wool  or  broken  glass  in  a  coil  of  filter-paper,  which  is  then 
placed  in  a  linen  filter,  and  the  whole  is  suspended  in  the 
flask  by  means  of  a  thread  and  a  bent  pin.  The  solvent 
employed  is  naphthalene  (50  grais.),  which  must  be  free 
from  ash.  The  naphthalene  is  heated  to  boiling,  and  this 
is  continued  for  some  time  after  the  drops  falling  from  the 
filter  appear  colourless.  When  cold,  ether  (150  grms.)  is 
introduced  into  the  flask  to  dissolve  the  naphthalene  and 
precipitate  the  iudigotin,  which  is  collected  on  a  filter, 
washed,  dried,  and  weighed.  With  commercial  white  naph- 
thalene, the  loss  amounted  to  1 — 4  mgrms.  on  1  grm.  of 
indigo,  and  this  could  certainly  be  reduced  by  purifying  the 
naphthalene  and  heating  in  an  oil-bath  instead  of  over  wire- 
gauze. — A.  K.  M. 

Resin  Content  and  Liability  to  Resinification  of  Mineral 
Lubricating  Oils.  D.  Holde.  Mitt,  aus  d.  konigl. 
techn.  Versuchsanstalt  zu  Berlin,  1895,13,  [4],  174 — 
19G. 

With  the  exception  of  asphaltic  bodies  precipitated  by 
petroleum  spirit,  no  amount  of  resin  sufficient  to  produce 
••  gumming  "  has  been  detected  in  mineral  lubricating  oils 
unless  adulterated.  Aisinman's  researches  (this  Journal 
1895,  282),  though  confirmatory  of  this  were  not  devoted 
to  any  attempt  to  establish  a  positive  method  for  detecting 
resinous  constituents  in  mineral  oils,  and  the  author 
therefore,  on  the  basis  of  an  experience  gained  in  recent 
years,  attempted  to  determine  if  such  a  method  could  be 
devised,  and  he  also  endeavoured  to  trace  the  connection 
between  the  presence  of  resins  and  the  "  gumming " 
tendency  of  the  oil. 

The  behaviour  of  a  dark-coloured  cylinder  oil  on  treat- 
ment •with  a  mixture  of  alcohol  and  ether  (3:4)  for  the 
detection  of  paraffin  led  to  the  choice  of  this  mixture  as 
probably  a  suitable  means  to  this  end.  It  was  found  that 
agitation  with  the  above  mixture  produced  a  dirty  brown 
precipitate,  which  when  filtered,  washed,  redissolved  in 
l>enzene,  and  evaporated  to  dryness,  gave  a  dark,  resinous, 
stringy  mass,  assuming  a  semi-fluid  oily  consistency  when 
slightly  heated.  The  oil  itself,  after  the  separation  of  the 
precipitate  and  the  removal  of  the  alcohol-ether  mixture  by 
evaporation,  exhibited  a  considerable  degree  of  modification 
in  transparency  and  solubility  in  petroleum  spirit,  now 
forming  in  the  latter  a  clear  yellow  solution  with  but  little 
sediment,  whereas  originally  the  solution  was  dark  and 
turbid,  and  the  asphaltic  deposit  considerable.     The  residue 


left  after  heating  a  thin  layer  of  each  oil  for  .'500  hours  at 
loo  C.,  was  in  the  case  of  the  original  oil  thick  and 
resinous  when  cold,  but  that  from  the  treated  oil  was  very 
slight  and  thin, though  "  tacky." 

The  application  of  this  test  to  several  lubricating  and 
crude  mineral  oils  produced  precipitates  of  the  kind  de- 
scribed, but  it  was  found  that  by  increasing  the  proportion 
of  alcohol  in  the  alcohol-ether  mixture  up  to  4:3,  the 
volume  of  precipitated  matters  was  correspondingly  aug- 
mented, and  it  appears  that  the  bodies  last  thrown  down 
are  more  pitch-like,  fusible,  and  approach  more  nearly  in 
composition  to  oil  than  are  the  asphaltic  substances  first 
deposited.  The  use  of  a  larger  proportion  of  alcohol 
decreases  the  solvent  power  of  the  mixture,  and  the 
evaporation  of  ether  when  the  solution  is  left  to  stand 
produces  the  same  effect.  As  a  rule  about  five  volumes  of 
mixture  were  sufficient  to  completely  dissolve  the  oil,  but 
cylinder  oils  required  a  much  greater  amount.  (For  the 
solvent  action  of  alcohol  on  mineral  oils,  see  Dingler's  polyt. 
J.  1895,  297,  44—47  ;  this  Journal,  1895,  812.) 

All  the  precipitated  bodies  are  soluble  in  benzene,  but 
only  the  pitchy  portion  in  petroleum  spirit,  and  this  portion 
may  be  fractionated  into  two  parts,  one  insoluble  in  the 
3  :  4  alcohol-ether  mixture,  and  the  other  precipitated  by 
the  4  :  3  mixture.  It  is  noteworthy  that  the  resinous 
matter  in  Russian  oils  is  softer  and  more  like  paraffin  than 
the  asphaltic  precipitates  from  the  German  oils,  the  latter 
being  of  high  specific  gravity  and  only  melting  at  about 
100°  C. 

The  asphalt-resins  in  mineral  oil  contain  on  an  average 
about  2  per  cent,  of  oxygen,  and,  as  in  a  typical  case  cited, 
they  only  amounted  to  some  5  per  cent,  of  the  oil,  this 
represents  an  oxygen  percentage  in  the  latter  of  0  •  1  per 
cent.  The  oil  contained  0"5  per  cent,  of  oxygen,  so  that 
Aisinman's  contention  that  the  low  percentage  of  oxygen 
in  mineral  oil  is  a  proof  of  the  absence  of  any  notable 
quantity  of  resinous  matter,  cannot  be  considered  as 
justified. 

The  presence  of  these  bodies  appears  to  have  an  appreci- 
able effect  on  the  cold-resisting  properties  of  oil,  and 
on  the  modification  of  fluidity  at  ordinary  temperatures 
sometimes  observed. 

Concerning  the  detection  of  added  resin,  whilst  this 
substance  is  revealed  by  its  acid  reaction,  and  can  be 
extracted  by  boiling  with  70  per  cent,  alcohol,  the  latter 
method  cannot  be  considered  as  by  itself  reliable,  case« 
having  been  observed  where  resinous  matters  (up  to  3  per 
cent.)  were  extracted  by  this  solvent  from  almost  or 
entirely  neutral  oils  perfectly  free  from  added  resiu.  These 
bodies  resembled  resin,  although  paler  in  colour  and  more 
like  lac,  and  were,  like  the  pitchy  and  asphaltic  precipitates 
already  mentioned,  soluble  in  benzene.  In  acid  character 
and  property  of  forming  a  lathering  soap,  some  of  them 
approximated  to  resin,  but  all  differed  from  it  in  the  colour 
test  with  acetic  and  sulphuric  acids.  Their  origin  may  be 
attributable  to  the  oxidation  of  some  of  the  hydrocarbons 
of  the  oil  by  air,  or  the  sulphuric  acid  used  in  refining,  or 
to  polymerisation  and  oxidation  of  the  terpenes. 

The  extraction  and  precipitation  of  these  resinous  and 
similar  bodies  by  the  foregoing  methods  is,  however, 
incomplete,  and  can  only  serve  as  an  approximate,  though 
sometimes  very  precise,  indication  of  their  amount. 

For  the  purpose  of  elucidating  the  connection  between 
the  presence  of  asphaltic,  resinous,  or  pitchy  constituents 
and  the  liability  of  the  lubricating  oils  to  "  gum "  or. 
prolonged  exposure  to  air,  a  number  of  samples  of  mineral 
oil  were  spread  out  in  thin  layers  and  heated  for  periods 
extending  up  to  400  hours  at  temperatures  between  ordinary 
room  temperature  and  100°  C.,  one  series  of  tests  being 
with  weighed  quantities  of  oil  in  order  to  ascertain  the  weight 
of  the  resins,  &c.  left  behind.  Samples  of  oil  from  which 
these  bodies  had  been  removed  by  alcohol-ether  mixture  or 
70  per  cent,  alcohol  were  also  tested  in  the  same  way  for 
the  purpose  of  comparison.  The  results  consistently 
indicate  that  the  tendency  to  "  gum  "  is  influenced  by  the 
asphaltic  and  similar  substances  under  consideration,  since 
the  heavy  dark-coloured  oils  containing  petroleum  residue 
were  found  to  dry  quicker  and  leave  a  larger  amount  of 
"gum  "  than  the  lighter-coloured  oils  containing  no  residue, 
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or  than  such  as  had  been  treated  by  alcohol-ether  or  70  per 
cent,  alcohol ;  in  fact  "  gumming  "  in  the  case  of  the  last 
two  classes  may  be  considered  as  practically  non-existent. 
When  occurring  it  may  be  attributed  to  the  concentration 
of  resinous — particularly  in  so-called  "soap  oils"  from  the 
sludge  obtained  from  the  alkali  treatment  in  the  refining  of 
mineral  oils — and  asphaltic  substances,  as  a  result  of  the 
evaporation  of  the  greater  part  of  the  liquid  constituents  of 
the  oil  and  the  partial  oxidation  of  the  remainder. 

Samples  of  crude  rape  oil,  subjected  to  the  exposure  tests, 
dried  completely  in  70  to  120  hours  at  50  C,  and  refined 
rape  in  28 — 35  hours,  i.e.,  much  sooner  than  the  mineral 
oils. 

The  percentage  of  asphalt  and  pitch  thrown  down  by  the 
alcohol-ether  mixture  varied  from  0'16  with  a  machine  oil 
consisting  of  distillates,  to  5- 7  from  railway  oil,  both  of 
Russian  origin ;  a  thick  lubricating  oil  from  Oelheim  gave 
11-1  per  cent.,  and  a  very  thick  crude  oil  from  Wieze  15  •  4 
per  cent.  In  the  extraction  of  the  resinous  matters  by  70  per 
cent,  alcohol,  the  amount  of  the  solvent  varied  from  3  to  20 
times  the  volume  of  oil  acted  on;  the  lowest  percentages 
obtained  (0  29  and  0-52)  were  from  very  fluid  transparent 
oils,  the  railway  oils  yielding  from  1-47  to  3-21  per  cent. ; 
a  distillate  from  Russian  crude  oil  (very  thick,  although 
transparent)  gave  3-3  per  cent,  with  20  volumes  of  alcohol, 
and  a  thick  opaque  Galician  oil  3  ■  G  per  cent.,  20  volumes  of 
the  solvent  being  also  required  in  this  case. — C.  S. 

Detection  and  Estimation  of  Metals  in  Fatty  Oils.  II. 
Fresenius  and  A.  Schattenfroh.  Zeits.  anal.  Chem.  1895, 
34,  381-390. 

The  determination  of  a  metal  in  an  oil  may  be  effected  (1) 
By  agitating  the  oil  with  a  dilute  acid  so  as  to  form  a 
soluble  salt  of  the  metal ;  (2)  By  precipitating  the  metal 
from  an  ethereal  solution  of  the  oil  and  separating  by  filtra- 
tion ;  (3)  By  incinerating  the  oil  and  determining  the  metal 
in  the  ash.  The  last  method  is  clearly  only  applicable  when 
the  oxide  of  the  metal  present  is  either  not  reducible  or  only 
so  with  difficulty,  or  where  the  metal  is  at  most  only  volatile 
at  the  highest  temperatures.  The  metals  experimented  with 
are  copper,  zinc,  aluminium,  lead,  and  iron. 

Copper  may  be  accurately  determined  by  all  three 
methods,  but  preference  is  given  to  the  first  method.  The 
oil  is  dissolved  in  ether  and  the  solut'on  well  shaken  with 
dilute  nitric  acid  ;  the  aqueous  layer  contains  the  whole  of 
the  copper  in  solution.  The  copper  may  also  be  precipitated 
as  sulphide  from  an  ethereal  solution  of  the  oil,  but  the 
filtration  is  rather  tedious.  Zinc  may  be  estimated  by 
incineration  or  by  extraction  with  dilute  nitric  or  hydro- 
chloric acid,  preferably  the  latter.  The  hydrochloric  acid 
solution  obtained  is  simply  evaporated  with  mercuric  oxide, 
the  residue  ignited,  and  the  resulting  zinc  oxide  weighed. 
Aluminium  may  also  be  determined  either  by  incineration  or 
by  extraction  with  dilute  acid.  If  nitric  acid  be  employed, 
the  resulting  nitrate  is  ignited  and  the  aluminium  weighed 
as  oxide  ;  if  hydrochloric  acid  be  used,  the  alumina  must  In- 
precipitated  by  ammonia.  In  the  case  otlead,  the  incinera- 
tion method  gives  low  results,  whilst  accurate  determinations 
may  be  made  either  by  precipitation  as  sulphide  or  by 
extraction  with  nitric  acid.  A  still  better  method  is  to  shake 
the  ethereal  solution  of  the  oil  with  dilute  sulphuric  acid, 
filter,  ignite,  and  weigh  a-  had  Sulphate.  Ik.,,  may  be 
accurately  estimated  either  by  incineration,  by  precipitation 
with  ammonium  sulphide,  or  by  agitation  uith  dilute  acid. 
When  the  second  method  is  employed,  the  ferrous  sulpl 
'-  &  "I  acid,  oxidised,  and  precipitated  with  ammonia, 

the  iron  in  all  cases  being  weighed  as  |\0..-.\.  K.  ,M. 

,„„/,., „  „/  Glycerin.     6*.  Gantter.     Z<jts.  anal,  Chem. 
34,  1895,  421- -420. 

THE  complete    oxidation   of  concentrated   glycerin  solutions 

by  mciirm  of  sulphuric  acid  anil  bichromate 

pOtMh  form-   the    baitl    of     event]    analytical    processes, 

the  CO]  formed  being  either  weighed   or  measured,  or  the 

■  I  bichromate  used  determined.    01  these  proi 
the  gai  rolumetric  is  the  „..  •_  and  taking  advantage 

of  Hehnei  «  that  even  .iiiute  glycerin  solutions 

MDpletely   oxidised    by  strong   bichromate,   the    author 
PffOpO*  I  tC    >--  hi-   volumeter  in  toe  following  manner:  — 


3  grins,  of  solid   potassium  bichromate'  and   5— 10  C.C.  of 

glycerin    solution    (containing    not    more    than    800    mgrms. 

of  glycerin)  are  placed  in  the  reaction-flask,  and  in  the 
dropping-funnel  10  c.c.  of  sulphuric  acid  (2  vols.  II, so,  to 
l  vol.  rJsO).     After  connecting  the  apparatus  the  greater 

part  of  the   bichromate   ie  dissolved    by  gentle  warming  and 
the    acid    added    drop    by    drop.       The    evolution    of   ' 
proceeds  regularly  and  at  a  tow  temperature,  and  is  ci 

pleted  by  bringing  the  contents  of  the  flask  gradually  i  i 
lively  ebullition  and  maintaining  this  condition  for  15  minutes 
after  the  whole  of  the  sulphuric  acid  has  been  added.  The 
water  formed  in  the  reaction  is  condensed,  before  reaching 
the  pipette,  in  the  empty  absorption-tube  used  in  nitrogen 
determinations.  The  (.'()._,  is  measured  in  the  ordinary  way 
after  the  apparatus  has  cooled. 

The  complete  analysis  requires  less  than  one  hour  to 
perform. 

The  reaction  proceeds  thus:  C3H803+ 07=3COa  +  4H20, 
from  which  it  follows  that  1  c.c.  CO_,  corresponds  to  1-296 
mgrms.  of  glycerin. 

In  a  series  of  experiments  the  author  shows  that  the 
results  obtained  by  this  method  are  concordant,  even  when 
very  dilute  solutions  are  used. 

In  a  further  series  of  experiments  it  is  proved  that 
glycerin  does  not  distil  with  steam  or  alcohol  vapour,  but 
that  volatilisation  only  occurs  when  the  glycerin  is  com- 
pletely dry,  and  that  therefore  no  error  can  occur  with 
dilute  solutions  from  this  cause. 

In  estimating  any  sample  it  is  recommended  to  oxidise 
259  •  2  mgrms.  with  the  bichromate  ;  the  required  percentage 
is  then  found  by  dividing  the  c.c.  C02  evolved  by  2.  Crude 
glycerin  must  be  treated  with  silver  oxide  and  basic  lead 
acetate  before  oxidising,  or  too  high  results  are  found. 

To  determine  the  glycerin  in  a  fat  the  author  saponifies 
5-184  grms.  of  substance  with  strong  caustic  soda  solution, 
boils  with  sufficient  water  to  dissolve  the  soap,  and,  after 
precipitating  the  organic  acids  by  addition  of  sulphuric 
acid  and  filtering  till  a  clear  filtrate  (  =  100  c.c.)  is  obtained, 
he  oxidises  10  c.c.  in  the  volumeter  as  described.  The  c.c. 
divided  by  4  give  the  percentage  of  glycerin.  The  whole 
operation  requires  from  70  to  80  minutes. — J.  T.  ('. 

The  Estimation  of  Starch.     II.    Ost.     Chem.    Zeit.  1895, 

19,  1501—1507. 
The  amount  of  water  is  determined  by  heating  1 — 5  grins, 
of  the  sample  in  a  Liebig's  bulb  tube  at  50°— 60  for  some 
hours  in  a  current  of  dry  hydrogen.  Tha  temperature  is 
then  slowly  raised  to  100°— 110°,  when  nearly  all  the  water 
is  given  off  ;  at  150  the  product  is  still  white.  The  water 
may  also  be  driven  off  within  0-1— 0-3  per  cent,  if  the 
sample  be  placed  on  an  open  watch  glass  in  an  oven  packed 
with  asbestos  and  heated  by  several  small  burners,  or  by 
means  of  hot  air,  the  temperature  being  slowly  raised  to 
ISO  . 

The  author  suites  that  Sachsse's  method  of  hydrolysis 
gives  the  maximum  amount  of  glucose  that  can  be  obtained. 
3  grms.  of  the  sample  are  heated  with  20  c.c.  of  hydro- 
chloric acid  (sp.  gr.  1-125)  and  200  c.c.  of  water  in  a 
boiling  water  bath  for  2 — 3  hours  ;  the  weight  of  glucose 
found,  as  indicated  by  the  cupric  reduction,  and  multiplied 
by  the  factor  0'925,  gives  the  weight  of  starch.  The  author 
employs  the  same  method  in  the  analysis  of  the  dextrins. 
When  1  grin,  of  maltose  is  heated  with  100  c.c.  of  a  1—2 
per  cent,  solution  of  hydrochloric  acid  in  a  bath  of  boiling 
water  for   5    hours,   it   yields    98 — 98-4    per    cent,   of    the 

theoretical  amount  of  glucose.    Attempts  to  convert  starch 

solely  into  maltose  were  unsuccessful. 

Kffront's  method  consists  in  triturating  standi  (.".  grms.) 
with  concentrated  hydrochloric  acid  (20  c.c.  j  lor"  5 — H 
minutes;   the   clear   solution    is  then    made    up    to   200   c.c. 

uith  water  ami  polarised.     By  employing  hydrochloric  acid 

of  1  •  I  7  sp.  gr.  fairly  constant  values  were  obtained,  namely. 
[«]n         +    186-8    to    i     196*7    for    anhydrous    starch.      The 

n-e  of  hydrochloric  acid  can  be  avoided  by  gelatinising 
2— :;  grms.  of  starch  with  hi  90  c.c.  of  water,  and  heating 
in  a  Lintner'i  flask  for  3-  5  hours  under  a  pressure  of 
2--.')   atmospheres.    The  solution   is   then   made  up  with 

water  to  luo  c.c.  and  polarised.  8uch  solutions  have  no 
reducing  power,  and  give  values  for  the  specific  rotatory 
power  of   soluble   starch:    [aj„  -    +   196-5"—  +     197';    if, 
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however,  :i  slight  reducing  power  i-  observed,  it  has  but  little 
a  •  In-    optical    rotation.     The    author    has  not 
determined  if  this  method  is  applicable  for  the  estimation  of 
starch  in  raw  materials. — J.  I>.  It. 

liifluenci  of  the  Presenci  of  Lead  Acetate  on  thi  "Estimation 
of  Invert  Sugar.  Borntrager.  D.  Znckerind.  1895,20) 
1169. 

1 1  i.  author's  experiments  bear  oul  his  previous  results,  and 
he  confirms  Gill's  statement  oi  1871,  namely,  that  the 
titration  of  solutions  containing  sugar  with  Fehling's 
solution  in  presence  of  l<-:nt  acetate,  gives  low  results.  J''"r 
the  removal  of  lead  salt-  (he  author  recommends  the  use 
of  sodium  phosphate. — J.  L.  15. 

Investigations  on  the  Behai-iour  of  Sugars  towards  Alkaline 

Copper  Solutions.    J.  Kjeldahl.    Carlsberg  Laboratories 

Meddelelser,  189.%  4,  1—62. 
The  estimation  of  BUgar  as  at  present  carried  out  frequently 
yields  discrepant  results.  The  author  finds  that  the 
influence  of  the  oxygen  of  the  air  on  the  copper  oxide  is 
considerably  greater  during  the  reduction  of  the  copper 
solution  than  during  the  filtration.  Into  a  conical  150-c.c. 
flask  were  placed  30  c.c.  of  Fehling's  solution,  a  solution 
of  0-06  grin,  of  glucose,  and  the  whole  made  up  to  100  c.c. 
with  water.  The  stopper  of  the  flask  was  fitted  with  two 
tubes,  one  of  which  reached  nearly  to  the  bottom  ;  through 
it  a  stream  of  hydrogen  was  led  into  the  solution  for  some 
minutes.  The  flask  was  then  placed  in  a  boiling  water 
bath  for  20  minutes,  filtered  through  a  glass  tube  packed 
with  asbestos,  washed  with  warm  water,  alcohol,  and  ether, 
and  dried  and  reduced  in  a  current  of  hydrogen  (I.).  The 
following  parallel  experiments  were  carried  out  in  the 
presence  of  air:  (11.)  in  a  narrow-necked  100-c.c.  flask, 
(.III.)  in  a  conical  l.jO-c.c.  flask,  (IV.)  in  a  beaker,  (V.)  in 
a  deep  basin,  (VI.)  in  a  shallow  basin.  In  the  following 
table  the  superficies  of  the  liquid  in  contact  with  the  air  are 
given,  and  the  quantity  of  copper  found  :  — 


:in  c.c.  Fehling's  Solution. 


— - 

Superficies, 

in  contact  with 

Air. 

Weight  of 

Copper 

obtained. 

Difference 

in  Weight  of 

Copper 

compared  with  I. 

I 

Sq.  cm. 

0 

2 

17 

21 

65 

186 

Grra. 
0-l2>;:; 
0-1260 
0-1239 
0-1215 
0-1148 
0-1066 

II 

-  0*0003 

Ill 

-  0*0024 

IV 

-  0-0048 

V 

VI 

-  0-0115 

-  0-0197 

The  cooling  of  the  liquid  before  filtration  does  not  affect 
the  results.  The  heating  of  the  asbestos  is  effected  in  a 
small  sheet-iron  air-bath.  Next,  strong  nitric  acid,  warm 
water,  alcohol,  and  ether,  are  run  through  the  filter  tube, 
which  is  finally  heated  in  a  current  of  hydrogen.  Filter 
tubes  which  had  been  in  use  for  some  time  generally  lost 
0-0008  grm.  in  each  analysis.  The  author  has  constructed 
the  following  tables  for  glucose,  levulose,  invert  sugar, 
galactose,  milk-sugar,  and  maltose. 

15  c.c.  Fehling's  Solution. 


Milk- 

Copper. 

Glucose. 

Levulose. 

Invert 
Sugar. 

Galactose. 

Sugar, 

C12U22O11 

+  HzO. 

Maltose, 
C12H22O11 

Mgrms. 

Mgrms. 

Mgrms. 

Mgrms. 

Mgrms. 

Mgrms. 

Mgrms. 

5 

2-2 

2-6 

2-5 

2-5 

3-4 

3*7 

10 

4-4 

5-2 

5*1 

5-0 

0-7 

7-5 

20 

9-0 

10-4 

10-0 

10-2 

13-6 

15-1 

30 

13  7 

15*8 

15-0 

15-5 

20-5 

22-8 

40 

Is-,; 

21-2 

20-2 

20-9 

27-6 

30*7 

SO 

23-7 

26-7 

25'5 

26-5 

34-9 

38-7 

60 

2S-9 

32-4 

30-9 

32-3 

42-2 

46-9 

70 

3f3 

38-1 

36-5 

38-3 

49-7 

55-2 

80 

40-0 

44-0 

42-3 

44*4 

57-5 

63-8 

90 

46-0 

50-0 

48*8 

50-8 

65'4 

72-4 

100 

52-3 

56-2 

54-5 

57-5 

73  -5 

Sl-3 

110 

58-9 

62-5 

61-0 

64-4 

81-8 

90*4 

120 

66-0 

69-0 

67-8 

71-7 

90-3 

99-8 

129 

72-9 

74-9 

74-2 

7S-7 

9S-3 

108-4 

Copper. 


Glucose. 


Levulose. 


IllVi  it 

Sugar. 


Millc- 


GalactoseJ,  8j£B      II"lt0W, 


Mgrms. 

Mgrms. 

Mgrms. 

10 

17*8 

]9-s 

60 

22-  I 

24*9 

60 

27-0 

30'] 

70 

-'.  1  •  S 

36  *2 

80 

86*6 

40*8 

90 

41*4 

15*9 

LOO 

46-4 

51*3 

no 

61*4 

66*8 

120 

M-r, 

62*4 

ISO 

61-8 

68*0 

1 10 

07 'I 

73-7 

150 

725 

79*6 

160 

78-0 

85-5 

1711 

ar7 

91-5 

180 

89-4 

97-6 

l'JO 

95-3 

103-9 

200 

101-4 

110-2 

210 

107-5 

116*7 

220 

113-9 

123-2 

230 

120-4 

130-0 

240 

127-1 

136-8 

250 

134-1 

143-8 

260 

141*2 

150*9 

JIu'rms. 
19*1 
28*9 
28*8 
83*8 
38-8 
43-9 
49  1 
64  *  4 

65 -2 

707 

76-3 

82-0 

87'9 

93-80 

99-9 

106*1 

112-4 

118-8 

125-5 

132-2 

139-2 

146-3 


+  H  O. 

Mgrms. 

Mgrms. 

19'8 

26-7 

25*0 

33*6 

so-i 

40*6 

85*4 

17"6 

M-7 

54*6 

16*0 

61*8 

61*5 

69*0 

67"0 

76- 1- 

62'6 

83*8 

68*8 

81-3 

74*0 

79 '9 

106-5 

86*8 

114*8 

91*9 

122-2 

9S"0 

130  3 

101*8 

138-4 

lio-o 

146*7 

117-1 

155-0 

123-8 

163-5 

130-5 

172-2 

137-5 

1S1-0 

144*6 

189-9 

151  -S 

199-0 

Mgrms. 

30-9 

46*8 
64*8 
63*0 

71-2 
79-4 

87*7 

96*1 

104'7 

113-3 
121*9 
180*7 
139-6 
!  18*6 
157-6 
160-8 
176-1 
185-5 
195-1 
204-7 
214-4 
221-3 


50  c.c.  Fehling's 

Solution 

100 

4f7 

40-1 

47-2 

49-5 

71-4 

82-9 

no 

49-4 

54-3 

52-2 

64-6 

78-7 

91*8 

120 

54-1 

59-4 

57-1 

59-8 

86-1 

99-8 

130 

58-8 

64*6 

62-0 

65-0 

93*6 

108*4 

140 

63-7 

69-S 

67-0 

70-3 

100-9 

117-0 

150 

68-5 

75*2 

72-1 

75-6 

108-4 

125-7 

160 

73-4 

80-5 

77-2 

81*0 

115-9 

134-3 

170 

78*4 

85-9 

82*4 

86-4 

123-4 

143-0 

180 

83-4 

91-S 

87-6 

91-9 

130-9 

151-8 

190 

88-4 

96-8 

92-9 

97*4 

138-5 

160-6 

200 

93-5 

102-3 

98*2 

102-9 

146  n 

169-4 

210 

98-7 

107*9 

103-6 

108-5 

153-8 

178-3 

220 

103-9 

113-5 

109-0 

114-2 

161-5 

187*2 

230 

109-2 

119-2 

114-5 

119-9 

169-3 

196-2 

240 

114-5 

121-9 

120-0 

125-7 

177-1 

20.V2 

250 

119-9 

130-7 

125-6 

131-5 

184-9 

214-3 

260 

125-4 

136-5 

131-2 

137-4 

192-7 

223-3 

270 

131-0 

142-4 

137-0 

143-3 

200-6 

232-5 

280 

136-6 

148-3 

142-7 

149-3 

208-6 

241-7 

290 

142 -.3 

154-3 

148-6 

155-4 

216-6 

251-0 

300 

118-0 

160-4 

154*5 

161*6 

224-6 

260-2 

310 

153-9 

166-6 

100-5 

167-7 

232-7 

269-6 

320 

159-8 

172-8 

166-6 

174-0 

240"8 

279-0 

330 

165-8 

179-1 

172-7 

180-3 

249-0 

288-4 

340 

171-9 

185-5 

179-0 

186*8 

257-2 

297*9 

350 

178*1 

191-9 

185-3 

193-3 

265-4 

807*5 

360 

184-4 

198-4 

191-7 

199-8 

273-7 

317*0 

370 

190-8 

205-0 

198-2 

206-5 

282-1 

326-7 

380 

197-3 

211-7 

204*8 

213-3 

290-5 

336-4 

390 

204-0 

218-5 

211-5 

220-1 

299-0 

346-2 

400 

210-7 

225-3 

218-3 

227-1 

307-5 

356-0 

410 

217T. 

232-3 

225-2 

234-1 

316*0 

365-9 

420 

224*6 

239-4 

232-3 

241-2 

324-6 

375-8 

4,30 

231-8 

216-6 

239-5 

218-5 

333-3 

385-8 

434 

234*7 

249-5 

242*4 

251-5 

336-8 

389-9 

Alkaline  copper  solutions  undergo  slight  reduction  when 
heated  for  prolonged  periods  ;  this  is  more  pronounced  with 
concentrated  solutions.  For  the  estimation  of  small  quan- 
tities of  sugar  it  is  advisable  to  dilute  the  15  c.c.  of  Fehling's 
solution  with  85  c.c.  of  water. 

In  order  to  determine  the  aeid  equivalent  from  the  oxida- 
tion of  a  molecule  of  sugar,  a  modification  of  the  iodometric 
acid  estimation  can  be  employed,  which  depends  on  the 
following  reactions  (A  =  acid  residue)  : — 


5KI  +  KIO,  +  6HA  =  6KA  +  3H,0  +  61. 


The 


II. 
61  +  6Na:S303  =  6NaI 
decomposition,   according  to 


+  3Xa;S406. 

the  first  equation,  is 


only  possible  in  the  presence  of  strong  inorganic  acids,  but 
if  an  excess  of  sodium  thiosulphate  be  added  soon  after  the 
potassium  iodide  and  iodate,  the  complete  decomposition  is 
effected  in  a  short  time.  Evidently  the  energy  set  free  by 
the  second  reaction  accelerates  the  liberation  of  iodine 
according  to  the  first.     On  the  following  day  the  excess  of 
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sodium  thiosulphate  is  determined  by  titration  with  iodine. 
All  carbon  dioxide  must  necessarily  bo  first  removed. 
Probably  besides  formic  acid,  acids  of  the  CnH2nOn+] 
series  are  formed,  namely,  glycollic,  glyceric,  trio  xy  butyric, 
urabonic,  and  gluconic  acids. 

The  author  has  investigated  the  influence  of  sodium 
hydroxide  on  the  sugars,  and  the  acids  thereby  formed. 
J5y  warming  1  mgrm.  mol.  of  glucose  with  50  mgrm.  mols. 
of  sodium  hydroxide  in  100  c.c.  of  water,  about  1*61  acid 
equivalent  is  formed,  whilst  levulose  forms  1-67,  and 
arabinose  1-35.  The  author  finds  mesoxalic  acid  is  the 
chief  product  of  the  oxidation  of  glucose  with  copper  and 
potassium  carbonate,  and  it  appears  to  amount  to  more 
than  half  of  its  acid  equivalent. — J.  L.  B. 

Analysis  of  the  Nitrogenous  Constituents  present  in  Meat 
Extracts  and  Commercial  Peptones.  A.  Stutzer.  Zeits. 
anal.  Chem.  1895,  34,  372—380. 

In  this  paper  the  author  proposes  some  modifications  of  the 
methods  described  in  an  earlier  paper  (Zeits.  anal.  Chem. 
31,  501). 

1.  Determination  of  'tVater,  Ash,  Sodium  Chloride,  and 
Total  Nitrogen. — ( )f  dry  preparations  5 — 7  grins,  are  taken, 
of  fluids  20 — 25  grms.  The  amount  is  weighed  into  a  tinfoil 
capsule,  dissolved  in  a  little  hot  water,  and  fibrous  asbestos  (a 
weighed  quantity)  is  added  in  sufficient  quantity  to  nearly 
absorb  the  fluid ;  the  whole  is  then  dried  until  a  constant 
weight  is  obtained.  The  residue  is  used  for  the  determina- 
tion of  the  gelatin  (see  4). 

2.  Nitrogen  in  the  Form  of  Unchanged  Albumin, 
Coagulable  Albumin,  and  Meat. — The  presence  of  finely- 
divided  meat  is  detected  by  submitting  to  a  microscopic 
■examination  a  portion  of  the  residue  insoluble  in  cold  water, 
and  if  meat  fibre  be  found,  a  suitable  quantity7  of  the  extract 
is  treated  with  cold  water,  and  the  nitrogen  is  determined  in 
the  insoluble  residue  ;  the  latter  contains  only  a  very  small 
quantity  of  other  albuminoid  matter.  Acetic  acid  is  added 
to  the  filtrate  from  the  above,  and  the  solution  boiled  and 
filtered.  The  determination  of  the  nitrogen  in  the  precipi- 
tate gives  the  coagulable  albumin. 

3.  Nitrogen  in  the  Form  of  Ammonium  Salts. — A  weighed 
quantity  is  dissolved  in  water  and  distilled  with  the  addition 
of  barium  carbonate. 

4.  Gelatin  Nitrogen. — The  tinfoil  capsule  (from  1),  with 
contents,  is  cut  into  narrow  strips,  which  are  introduced 
into  a  beaker  and  washed  four  times  with  absolute  alcohol. 
The  residue  is  then  treated  twice  with  ice-cold  water  con- 
taining 10  per  cent,  of  alcohol,  stirred  for  about  two 
minutes,  filtered,  and  the  insoluble  matter  washed  with  ice- 
cold  water   until    a   colourless    filtrate    is    obtained.      The 

idue  containing  the  gelatin  is  then  boiled  with  water, 
filtered,  and,  after  concentrating  the  filtrate,  a  nitrogen 
determination  is  m 

Vitrogen  in  the  Form  of  Meat  Bases  soluble  in 
Alcohol,  also  Leucine,  Tyrosine,  and  other  Decomposition 
Products. — To  an  aqueous  solution  (2.5  c.C.)  of  the  pre- 
paration are  added  250  c.c.  of  absolute  alcohol,  the  solution 
filtered  after  10  —  12  hours,  and  the  residue  repeatedly 
washed  with  alcohol.  The  solution  contains  the  leucine, 
tyrosine,  and  other  decomposition  products,  together  with  a 
portion  of  the  meat  bases.  The  alcohol  is  distilled  off,  the 
residue  dissolved  in  water,  and  the  cleat  solution  made  up 
to  500  c.c.  100  c.c.  are  then  taken  for  the  determination  of 
the  total  nitrogen  and  a  second  volume  of  100  c.c.  for  that 
present  as  ammonia,  the  difference  being  due  to  the  meal 
s  andjdecompofiti  »n  produ 
(>.  Treatment  oj  H<  "l>i<  m  oluble  in  Alcohol.  —  The 
Ore  residue  (from  5),  insoluble  in  alcohol,  is  treated  with 
water  and  filtered  ;  the  residue  contain  a  Small  portion  of 
the  aXtn  dered  insoluble  by  the  action  of  the  alcohol, 

Bad  tin-  should  therefore  he  extracted  with  hot  water  and 
a  nitrogen  determination  made.  Tin!  filtrate  from  tin- 
above  i-  ip    to    501)  c.C,  and  of   this  50  c.c.  are   □  l  d 

for  determining  tie-  total  nitrogen,  another  50  c.c.  tor  the 
albumose,  gelatin,  and  peptone,  and  LOO  ex.  for  the  deter 

initiation  of  'lie  peptotn  11  low).    Tic    remainder  is 

centrated  to  a  -mall  hulk  and  employed  lor  the  qualita- 

,:•  of  true  peptone  as  follows: — An  excess  of 

ammonium  ^ u I j.h.it <;  is  added   and  tic  pic  ipitatod  album 


and  gelatin  filtered  off;  the  nitrate  is  then  treated  with  ,1 

very  dilute  solution  of  copper  sulphate,  and  an  excess  id' 
concentrated  caustic  soda  or  potash  added,  when  the 
characteristic  red  coloration  is  produced. 

7.  Pancreas-peptone. — The  100  c.c,  of  the  above  solution 
arc  concentrated  to  8 — 10  c.c,  and,  when  cold,  mixed  with 
at  least  100  c.c.  of  a  saturated  solution  of  ammonium 
sulphate;  the  precipitate  is  collected,  washed  with  ammo- 
nium sulphate  solution,  dissolved  in  boiling  water,  and 
evaporated  almost  to  dryness  with  the  addition  of  barium 
carbonate;  the  residue  is  treated  with  water,  filtered,  and 
from  the  amount  of  nitrogen  found  in  the  filtrate  the 
pancreas-peptone  can  be  calculated. 

8.  Albumose-peptone. — 50  c.c.  of  the  solution  mentioned 
above  (sec  6)  is  mixed  with  an  equal  volume  of  dilute 
sulphuric  acid  (1:3),  and  phosphotungstic  acid  is  added 
until  no  further  precipitate  is  produced.  The  precipitate  is 
washed  with  dilute  sulphuric  acid  and  a  nitrogen  determina- 
tion is  made.  It  consists  of  albumose,  pancreas-peptone, 
and  gelatin,  and,  as  the  two  latter  have  already  been 
determined,  the  difference  will  represent  the  albumose. 

9.  Nitrogen  in  the  Form  of  Meat  liases  insoluble  in 
Alcohol. — This  is  represented  by  the  difference  between 
the  total  nitrogen  in  solution  6  and  that  contained  in  the 
phosphotungstic  precipitate  (8). — A.  K.  M. 


XXIY -SCIENTIFIC   AND   TECHNICAL 
NOTES. 

Specific   Heat    and    'Boiling-Point   of   Carbon.     J.  Violle. 
Comptes  rend.  120,  868—869. 

Above  1000°  the  mean  specific  heat  of  graphite  increases 
with  the  temperature  according  to  the  formula — 

C^  =  0-355   +  0-00006  t. 

The  heat  given  out  by  1  grm.  of  solid  graphite  in  cooling 
from  its  boiling-point  to  0°  is  2050  calories,  and  conse- 
quently the  boiling-point  of  carbon  is  3G00'J  C.  These 
results  were  obtained  with  an  electric  furnace,  the  tempera- 
tures being  measured  calorimetrically  or  optically. 

—J.  G.  W. 

New  Type  of  Lignocelluloses.     W.  C.  Hancock  and 
<).  W.Dahl.     13er.  1895,  1588. 

The  authors  have  submitted  to  exhaustive  examination  the 
substance  of  the  pith-like  stem  of  the  aquatic  AZschyno- 
mene  Aspera.  With  the  physical  characteristics  of  the 
piths,  this  product  has  nevertheless  been  long  recognised 
as  morphologically  a  true  wood  (specialised  to  serve  as  a 
float).  The  author's  results  show  that  it  is  in  effect  a 
lignocellulose,  characterised  by  reactions  approximating 
rather  to  those  of  the  celluloses,  amongst  which  it  is  usually 

-sified  by  botanists.  The  following  are  the  results  of  the 
im  estigation  : — 

Physical  Characteristics. — Cylindrical  mass  of  air-filled 
cells,  I  grm.  occupying  the  enormous  volume  of  45 — 50  c.c. 
Colour  opaque -white  to  yellowish. 

Reactions. — With  aniline  salts  and  phloroglucinol  (in 
IH'I.Aq)  the  colour  reactions  characteristic  of  the  woods 
generally,  only  in  certain  cells  lying  round  the  central  axis 
and  scattered  throughout  the  tissue  In  concentric  circles. 
With  hydriodic  acid  (1  -5  sp.  gr.),  a  pure  indigo  blue.  No 
reaction  with  Fehling's  solution. 

Composition. — Hygroscopic  moisture,  8 — 9  per  cent.  : 
ash  1 — 2  per  cent. 

Constants  related  to  <  'onstitution  :  — 

(a.)  Alkaline  Hydrolysis. — On  boiling  with  dilute  alka- 
line solutions  (1  per  cent.  NaOlI)  rapidly  loses  29  per 
cent,  of  its  weight,  only  slightly  increased  on  prolonged 
boiling. 

(/>.)    (  'ellulose.  —  Hy  method  id'  chloi  ination,  etc.,  51  •  I   pel 

cent.  Chlorine  consumed  in  the  reaction,  18*5  per  cent., 
of  which  one-half  combines  to  form  the  lignone  chloride. 

(c.)  Furfural. — Total  yield,  11*6  per  cent.,  of  which 
3*0  per  Cent.,  I.e.,  70  per  cent,  of  the  total,  is  yielded  by 
the  residue  from  alkaline  hydrolysis.  The  distribution  of 
tin    '•  furfiiroids"  is  therefore  unaffected  by  the  treatment. 
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Vethoxyl  —The  percentage  number-  0<  II.       -"'•' 
ia    much    lowei     than    for    the    lignocelluloses 
•  II  \-. 

/  ferricyanidi    Reaction. — The    tissue    reacts 

r]j  villi  the   red  solution  obtained  l>y  mixing  ferric 
chloride  and  potassium  forricyanide.      Verj    large  percent- 
of  the  blue  cyanides  are  fixed,  of  which  the  com 
was  determini  d  to       '     •  I  !N  ),.j. 
i  i   Nitratt  >■.— Yellow  nitrates  wen  obtained  containing 
qoi  more  than  "     9  per  cent.  N. 

(./.)  ThiocarbonaU  On  treatraenl  with  alkaline  hydrate 
(NaOH)  and  carbon  disulphide,  the  tissue  is  gelatinised, 
inn  the  proportion  converted  into  soluble  derivatives  is  low 
(  20—80  pi  i  cent.). 

The  author's  main  conclusions  are  as  follows: — The 
tissue  substance  is  a  lignocellulose  in  all  its  constitutional 
features,  but  differentiated  from  the  group  in  respect  of 
colour  reactions.  These  reactions  arc,  in  certain  cases,  due 
to  i'.\  products,  notably  those  with  aniline  salts  and  phloro- 
glucinol. 

The  furfuroids  of  the  tissue  are  for  the  most  part  not 
pentosanes. — C.  F.  C. 

Experiments  with  Persulphuric  Acid  [Sulphur  Heptoxide, 
S  <)-]  and  Persulphate*.  K.  Elbs.  Zeits.  f.  Elektro- 
technik  u.  Elektrochem.  1895,  2,  162—163. 

Tub  formation  of  free  persulphuric  acid,  and  also  of  its 
potassium  salt,  can  be  exhibited  on  the  small  scale  as 
follows  : — A  wide  test  tube  is  used  as  the  electrolytic  cell. 
The  anode  consists  of  a  vertical  platinum  wire  reaching  to 
the  bottom  of  this  and  insulated,  excepting  near  the  bottom, 
by  a  narrow  glass  tube.  The  cathode  consists  of  a  loop  of 
platinum  wire  surrounding  the  anode  near  the  surface  of 
the  electrolyte.  The  bubbles  of  oxygen  gas  evolved  at  the 
anode  might  carry  with  them  the  liquid  from  the  neighbour- 
hood of  the  anode  to  the  cathode.  In  order  to  prevent  this 
the  anode  is  surrounded  by  a  second  (open)  glass  tube, 
somewhat  wider  below  than  above.  The  whole  apparatus 
stands  in  a  beaker  of  cold  water.  The  current-density  at 
the  anode  should  be  about  100  amperes  per  sq.  decimetre. 
The  test-tube  is  filled  with  dilute  sulphuric  acid  of  density 
1*4.  After  passing  a  current  for  5  minutes,  the  liquid  in 
the  neighbourhood  of  the  anode  will  give  all  the  usual 
reactions  of  persulphuric  acid. 

If  we  fill  the  test-tube  with  a  cold  saturated  solution  of 
potassium  sulphate  in  dilute  sulphuric  acid  of  density  l-3, 
and  electrolyse  with  the  same  current-strength,  the  anode- 
fluid  soon  becomes  turbid  owing  to  the  separation  of 
potassium  persulphate  (KjSjOg).  In  10  minutes  the  lower 
part  of  the  tube  becomes  tilled  with  crystals  of  this  salt. 
As  the  apparatus  contains  no  porous  cell  everything  is 
easily  visible.  The  separation  of  ammonium  persulphate 
requires  a  longer  time. 

The  apparatus  can  be  used  for  showing  the  conversion  of 
a  cobaltous  into  a  cobaltic  salt.  A  saturated  solution  of 
cobaltous  sulphate  in  dilute  sulphuric  acid  is  used.  In  the 
course  of  10  minutes  the  liquid  near  the  anode  turns  brown, 
then  bluish-violet,  and  finally  dark  green,  while  the  cathode 
liquid  remains  red. — I).  E.  J. 

Amalgamated  Aluminium ;  Use  as  a  Neutral  Reducing 
Agent  in  Presence  of  Water.  II.  Wislicenus  and  L. 
Kaufmann.     Her.  1895,  28,  1323-1327. 

Although  it  has  been  long  known  that  water  is  rapidly 
decomposed  by  amalgamated  aluminium,  very  little  use  has 
been  made  of  the  discovery.  According  to  the  authors, 
however,  the  material  is  eminently  adapted  for  use  as  a 
reducing  agent,  more  particularly  for  the  purposes  of  organic 
research.  Amalgamated  aluminium  has  no  action  on 
absolute  alcohol  and  ether,  but  traces  of  water,  if  present, 
are  at  once  attacked  with  liberation  of  hydrogen.  Ob- 
viously, therefore,  by  its  means  these  solvents  may  be 
readily  brought  to  the  anhydrous  state.  Moreover,  amalga- 
mated aluminium  possesses  over  sodium,  &c,  the  advantage 
that  it  is  more  under  control ;  whilst  the  product  of  its 
oxidation  (alumina)  is  an  indifferent  bod}-.  Solutions  of 
nitro-bodies,  &c,  in  absolute  alcohol  or  ether,  are  treated 
■with  amalgam,  and  water  added  drop  by  drop  until  reduction 
is  complete.     The  alumina  formed  is  readily  separated  by 


liltration  and  retains  very  little  of  the  solution.  I5y  varying 
the  conditions  of  experiment,  as  regards  temperature  and 
proportion  of  amalgam  used,  intermediate  reduction  products 

may  be  obtained.  Nitrobenzene,  for  example,  may  be 
reduced  completely  to  aniline,  or  partially  to  /3-phenyr- 
hydroxylamine.  The  process  is  also  well  suited  for  the 
bydrogenisation  of  unsaturated  carbon  compounds — espe- 
cially of  the  aromatic  series — ketones,  lactones,  &c.  The 
amalgam  is  prepared  as  follows: — Aluminium  shavings 
(In  id  from  oil,  grease,  &c.)  are  treated  with  soda  solution 
until  hydrogen  is  given  oil' briskly,  then  slightly  rinsed  with 
water,  and  steeped  for  1 — 2  minutes  in  a  }2  per  cent. 
sublimate  solution.  These  operations  are  repeated  to 
thoroughly  get  rid  of  scum  and  dirt,  and  the  metal  finally 
washed  consecutively  with  water,  alcohol,  and  ether,  and 
preserved  for  use  under  petroleum  spirit. — II.  T.  P. 


flcto  Books* 


Chemtsch  Technisches  Rephrtobiuk.  Uebersichtlich 
geordncte  Mittheilungen  der  neuesten  Erfindungen, 
Eortschritte  und  Verbesserungen  auf  dem  Gebiete  der 
technischen  und  industriellen  Chemie,  mit  Iliuweis  auf 
.Maschinen,  Apparate  und  Literatur.  Herausgegeben 
von  Dr.  Emu.  Jacobsbn.  1891.  Zwcites  Halbjahr. 
Zweite  Halfte.  Mit  in  der  Text  gedruckten  Illus- 
trationen.  1895.  11.  Gaertner's  Yerlagsbucbhandlung, 
Hermann  Ileyfelder,  Schonebergerstr.  26,  Berlin,  S.W. 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden, 
London. 

The  second  issue  for  the  second  half-year  of  1894,  of 
Dr.  Jacobsen's  Repertory  of  Chemical  Technology.  It 
contains  reports  of  the  progress  of  the  following  branches 
of  chemical  industry: — I.  Foodstuffs.  II.  Paper.  III. 
Photograph}'.  IV.  Residuals,  Manures,  Disinfection,  and 
Sanitation.  V.  Soaps.  VI.  Explosives  and  Matches. 
VII.  Preparation  and  Purification  of  Chemicals.  VIII. 
Chemical  Analysis.  IX.  Apparatus,  Machinery,  Electro- 
technology,  and  Thermotechnology.  X.  Appendix, 
Adulteration  of  Trade  Products,  &c.  XI.  New  Books. 
Alphabetical  Index  for  the  four  quarterly  issues  for  1894. 
This  number  contains  168  pages  of  subject-matter  and  is 
illustrated  with  numerous  woodcuts. 

Examination  of  Water  for  Sanitary  and  Technjc 
Purposes.  By  Prof.  Henry  Leef.m  \.nn,  M.D.,  Ph.D. 
Third  edition,  revised  and  enlarged.  P.  Blakiston,  Son, 
and  Co.,  1012,  Walnut  Street,  Philadelphia,  U.S.A. 
1895.  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden,  London.     Price  $1.25. 

Small  8vo.  volume,  containing  140  pages  of  subject- 
matter.  Following  this  an  Appendix  with  analytical  data 
and  tables  covering  9  pages.  The  work  ends  with  an 
alphabetical  index.  The  text  is  illustrated  with  12  wood- 
engravings.  The  subject  is  treated  under  the  following 
sub-divisions  : — History  and  Classification  of  Natural 
Waters.  Analytical  Operations.  Sanitary  Examina- 
tions. Technical  Examinations.  Interpretation  of 
Results.  Technical  Applications.  Addenda.  Ana- 
lytical Data. 

Quantitative  Chemical  Analysis.  Adapted  for  Use 
in  the  Laboratories  of  Colleges  and  Schools.  By  Prof. 
Frank  Clowes,  D.Sc,  and  J.  Bernard  Coleman, 
F.I.C.  Third  Edition.  J.  and  A.  Churchill,  11,  New 
Burlington  Street,  Loudon.     1895.     Price  9a-. 

This  is  the  third  edition  of  the  work  on  Quantitative 
Chemical  Analysis,  the  first  appearance  of  which  was 
noticed  in  this  Journal,  1891,  957.  The  subject-matter 
now  fills  480  pages,  and  the  Appendix,  with  Tables  and  a 
variety  of  data,  35  pages  more,  including  some  104 
illustrative  cuts. 

The  whole  work  is  divided  into  five  parts.  Part  I. 
Various  Preliminary  and  General  Operations  of  Analysis. 
II.  Gravimetric  Analysis.  III.  Volumetric  Analysis.  IV. 
More    Complex   Quantitative    Estimations   and  Technical 
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Analysis.  V.  Gas  Analysis,  Technical  Methods.  APPENDIX, 
with  valuable  series  of  typical  analyses  of  technical 
products. 

Practical  Proofs  of  Chemical  Laws.  A  Course  of 
Experiments  upon  the  Combining  Proportions  of  the 
Chemical  Elements.  I'.y  Vaughan  Cornish,  M.Sc 
Longmans,  Green,  and  Co.,  London  and  New  York. 
18'J.j".     Price  2s. 

Sm  vi.l  8vo.  volume,  bound  in  cloth,  and  containing  '.12 
pages  of  subject-matter,  divided  into  eight  chapters,  pre- 
ceded by  a  Table  of  Contents  and  Preface.  As  a  system 
of  laboratory  instruction  in  connection  with  a  course  of 
lectures,  the  author  undertook  with  his  pupils  this  series 
of  experimental  verifications  of  fundamental  quantitative 
analytical  laws.  The  following  laws  were  thus  experi- 
mentally verified  :  — I.  Dalton's  Atomic  Theory  and  the 
Laws  of  Combining  Proportions.  II.  The  Law  of  the 
Conservation  of  Mass.  III.  First  Part  of  the  Law  of 
Definite  and  of  Constant  Proportions.  IV.  The  Law  of 
Equivalent  Proportions.  V.  Second  Part  of  the  Law  of 
Definite  and  of  Constant  Proportions.  VI.  Law  of  Multiple 
Proportions.  VII.  Law  of  Simple  Volumetric  Proportions 
in  the  Chemical  Reaction  of  Gases.  VIII.  Exercises 
Supplementary  to  the  Course,  illustrating  the  Scope  of  the 
Term  "  Equivalence  "  in  Chemistry. 


Craroe  Report* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 

AUSTRIA-HUNGABY. 

Colouring  Matters  in  Wines. 

The  Reichsgesetzblatt  of  September  1st  last,  publishes  a 
Ministerial  Decree  of  the  25th  August  last,  respecting  the 
fulfilment  of  the  provisions  of  the  Ministerial  Decree  of 
August  10,  1602,  as  to  the  prohibition  of  the  importation 
of  wine  coloured  with  colouring  matters  derived  from  tar 
(aniline  dyes).  The  following  is  a  translation  of  the  decree 
in  question  :  — 

"  In  agreement  with  the  Royal  Hungarian  Ministries 
concerned,  the  decree  of  the  loth  August  1892  (Beichs- 
gesetzblatt,  Xo.  134),  as  to  the  prohibition  of  the 
importation  of  wines  coloured  with  colouring  matters 
derived  from  tar,  is  extended,  so  that  in  case  sued  coloura- 
tion is  not  shown  by  testing  the  red  wine  with  acetate  of 
lead  solution  and  amylic  alcohol,  as  provided  for  in  this 
decree,  a  further  test  with  yellow  oxide  of  mercury  i-  to  be 
carried  out  in  accordance  with  the  instructions  forwarded 
to  the  offices. 

"The  Custorn>  offices  may  only  iK-rmit  the  importation 
of  the  wine  when  both  tests  show  that  the  wine  i~ 
uneoloured. 

"In    cums    of    doubt,    or    when   the    test    gives    rise    to 

picioni  that   the    wine  has  been    coloured   with  coal-tar 

dyes,    the    opinion   of  one   of    the    Austrian    or    Hungarian 

experimental   laboratories   mentioned    in   point   5   of    the 
Ministerial  Deeree   of  August  10,   1892  (Beiehsgesetzblatt, 
Xo.  125;,  must  lie  taken  before  the-  wine  is  rejected." 
Thi-  deeree-  i-  to  come  into  force  at  OIK 

Fra 
Salicylate  oj  Soda  and  Salol. 
1  and  Druggt  t,  \:>ih  October  1895,  S99. 

In  the  I-  reneh  (  'tutomi  tariff  salicylate  of  soda  is  classified 

under  sodium  -alts  not  -  j  j  *  -  r  •  i ; ,  1 1  \  enumerated,  and  salol  under 

nrical  products  obtained  nv  the  distillation  of  coal-tar. 

A*  mieh    thev  are    liable  to  the  ordinary  dulies,  but  a  recent 
of   tie.    Committee   of    Customs    points    out    that 
although  neither  of  the  preparations   mentioned   contain! 
alcohol, either  in  it s  l:  ombination, 

fat  tbej  are  to  be   liable  to  an  additional   tax  on  SCCOUnt   of 


the  spirit  which  has  been  used  in  their  manufacture .  The 
committee  Btates  that  this  amounts  to  75  centilitres  of  pure 
alcohol  to  every  kilo,  of  salicylate  of  soda  and  salol. 

I'i:\\,  b. — (it   vt>  U.O0PE. 

Tariff  Changes. 

A  despatch,  dated  September  15th  last,  has  been  received 
at  the  Foreign  Office  from  the  Marquis  of  Duffcrin  and 
Ava,  Her  Majesty's  Ambassador  at  Paris,  enclosing  extract 
from  the  Journal  Officiel,  publishing  decree  of  the  French 
Government,  by  which  all  descriptions  of  chemical  manures 
can  be  imported  into  the  colony  of  Guadaloupe  free  of  duty. 

Duty  on  Esparto  Grass  Exported  from  Toots. 

With  reference  to  the  statement  on  p.  170  of  the  August 
number  of  the  Board  of  Trade  Journal,  to  the  effect  that 
the  duty  on  the  export  of  esparto  grass  from  Tunis  was  to 
be  reduced,  the  Hoard  of  Trade  now  understand  that  the 
reduction  of  duty  as  announced  will  not  be  made. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Mines  and  Minerals. 

Mineral  Statistics  of  the  United  Kingdom  for  the  Year 
1894.     Price  Is.  7\d. 

{From  Board  of  Trade,  Chemical  Trade,  and  Engineering 
and  Mining  Journals.') 

This  is  an  annual  statement  prepared  by  direction  of  the 
Secretary  of  State  for  the  Home  Department.  In  the 
introduction  it  is  stated  that  the  present  volume  contains 
an  account  of  the  quantity  and  value  of  all  minerals 
wrought  in  mines,  the  value  of  all  minerals  obtained  from 
openworks,  brineworks,  &c,  a  table  of  the  mines'  inspection 
districts,  with  the  names  and  addresses  of  inspectors  of 
mines,  assistant  inspectors,  secretaries  to  boards  for 
examinations,  and  the  clerk  of  mineral  statistics  ;  also  an 
appendix  showing  the  production  of  minerals  in  the  British 
Colonies  and  Possessions,  compiled  from  oicial  reports. 

The  sources  from  which  minerals  are  obtained  in  the 
I'nited  Kingdom  are  classed  under  three  heads: — ■ 

1.  Mines  under  the  Coal  Mines  Regulation  Act. 

2.  Mines  under  the  Metalliferous  Mines  Regulation  Act. 

3.  Openworks,  brineworks,  &c,  which  are  not  comprised 

by  these  Acts. 

An  annual  return  has  to  be  sent  from  every  mine  to  the 
inspector  for  the  district,  specifying,  under  the  Coal  Mines 
Act,  the  quantity  of  minerals  raised  during  the  year,  and, 
under  the  Metalliferous  Mines  Act,  the  quantity  of  minerals 
dressed  and  of  the  undressed  mineral  sold,  treated,  or 
used  during  the  year. 

The  statistics  of  minerals  raised  from  mines  are  prepared 
from  these  statutory  returns. 

Tahle  I. 
Miner w.  Production  of  the  United  Kingdom. 


Mineral. 

1893. 

1894. 

Quantity. 

Value. 

Quantity. 

Vulue. 

£ 

£ 

Alum          clay     Tons 

N.740 

4,150 

7,970 

0,01  s 

'  Bauxite). 

Alum  shale  ....       ,, 

2,115 

264 

3,972 

106 

5,876 

57,694 

1,80] 

48,611. 

Arsenica]      py-     „ 

8,036 

2,948 

3  288 

3,V2.'i 

rites. 



22,348 

25,368 

20,656 

21.H0 



10,747 

2,680 

1,951 

(except-     „ 

8,065,208 

817,  Hit 

8,263,768 

823,701 

nix    ordinary 

clay). 

C.,:,l 

1  795 

iss  -»77  :,zr, 

62,730,179 

13,!  KVJ 



5,346 

5,752 

(  opper  lire'  ipi-      „ 

2,210 

241 

2,313 

Pluorspar  „ 

BIS 

161 

126 

00 

7.657 

6,608 

13,573 

i  18,486 

59,369 

168,460 

86.365 
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Tabij    1 

. 

Quantity.       \  aluc. 

Valui . 

1         •   ■ 

2327,947 
177 

762 

,130 
488 

r,,771 

735,222 
1,107,626 

7,773,748 

037 
120 

7,808 
15,523 

1,809 

8,516 

700 

2,235,912 
461,673 

10 

12,910 
lfl 

2l',821 

c 
0,647 

,, 

Petroleum 

Phosphate      of     „ 

Salt „ 

Slates  and  slabs     „ 

Strontia         sul-      „ 

■  te. 

■  mi  ore...      „ 
Wolfram „    ' 

1,951 
260 

1,924,029 

138 

5,812 

13,689 
36 
22 

23,754 

16,995 

-•; 

71" 

11,(110 

4f><- 

1,277 

763,829 

1,171,368 

45 

5,716 

1,962 

4S7 
815 

67,311 

Total  values... 

•• 

70,707,651 

77.SPS.938 

The  total  value  of  the  mineral  output  of  the  Kingdom 
showed,  according  to  this  statement,  an  increase  of 
7,181,287/.  over  that  for  1893,  nearly  all  of  which  resulted 
from  the  gain  in  coal  production.  The  year  1893,  however, 
as  compared  with  1892,  showed  a  decrease  of  11,583,000/. 
There  was  therefore  a  reduction  last  year  from  1892  iu 
values,  and  a  still  larger  one  from  1891,  as  is  shown  by 
the  following  table  giving  the  value  of  the  output  in  four 
years  :  — 

Table  II. 


1891. 


1S92. 


1893. 


1S94. 


Wales 

£ 

05,334,539 

15,064,012 

10,356,054 

394,233 

86,194 

91,238,032 

£ 

58,476.040 

13.572.-12 

9,837.71" 

3S7.12S 

77,040 

82,350,760 

49.992,042 

11,212,628 

9,327,085 

170,396 
65,600 

£ 
56,954,496 
12,299,750 

8,419,510 

174,312 

50.S70 

Total 

70,767,651 

77,S!;S,93S 

It  must  be  remembered,  however,  that  values  in  1894 
were  generally  low,  and  that  a  reduction  in  the  money 
amount  does  not  necessarily  represent  one  in  the  actual 
amount  of  mineral  raised.  The  most  notable  changes 
shown  last  year,  as  compared  with  1893,  were  an  increase 
of  23,951,730  tons  of  coal,  of  1,163,832  tons  of  iron  ore 
and  an  increase  of  311,883  tons  of  salt.  The  increase  in 
coal  was  chiefly  due  to  the  fact  that  in  1S93  production  was 
almost  stopped  for  a  time  by  the  great  strike  of  the  miners. 

The  statement  regarding  the  metals  obtained  by  smelting 
is  as  follows.  The  values  in  this  and  preceding  tables  are 
taken  at  the  average  market  price  :  — 

Table  III. 


Metal. 

1893. 

1S94. 

Quantity. 

Value. 

Quantity. 

Value. 

Copper 

Gold.. 

Tons 

Tons 

(  )7.S. 

Tons 

» 

les... 

426 

2,809 

3,978,694 

29,698 

274,100 
8,838 
9,284 

£ 
20,522 

S.691 

9,333.7. '7 

292,402 

40,687 

785,7 11 

107.77" 

416 

4,235 

3,317.572 

29.0*7 

275,696 

8*327 

S.130 

£ 

19.4S2 

14,811 

9,999,186 
284.624 

Silver. 

33.313 

Tin  ... 

otal  valt 

604,500 
131,029 

T 

•• 

10,649,610 

11,080,945 

In    addition    to    the    general    summary    of   the   mineral 
products,  the   n  turns  contain  tabulated  details  of  the  iu 
above  named   in   Table  I.,  from  which   particulars  we   cull 
the    following  figures: — The  highest   monthly  price  for   befit 

tid  British  copper  during  1K94  was  47/.,  and  the  lov 
41/.  2*.  Oil.,  the  average  price  for  the  year  being  4:i/.  12a.  £d., 
while    the   corresponding    figure  for  foreign  copper  (Chili 
was  in/.  9s.  6d. 

Some  interesting  figures  as  to  the  amount  of  burnt  cupreous 
iron  pyrites  which  have  been  treated  at  the  18  different 
extraction  works  are  supplied  by  .Mr.  T.  W.  Bird,  of 
Liverpool.  The  total  amount  of  burnt  ore  treated  in  1894 
was  809,268  tons,  the  estimated  yield  being  1,790  ounces  of 
gold,  311,413  ounces  of  silver,  and  11,013  tons  of  metallic 
copper. 

The  following  table  shows  the  amount  of  manganese  ore 
imported  into  the  1'nited  Kingdom,  the  ore  being  obtained 
from  sources  other  than  those  included  in  the  foregoing 
Statistics  : — 

Table  IV. 
Maxgvxese  Ore  imported  into  the  United  Kingdom. 


Countries  whence  Imported. 

1894 

Quantity. 

Value. 

Tons. 
2,571 
1 
58,809 

Koos 

1 

6,848 
7,0*4 
3.0S5 

29,903 
15,766 

£ 

6,396 
g 

146306 

732 

7  631 

„      Italv 

5 

17,314 
18,515 

„      Chili 

7,830 

89,795 
41,340 

127,981 

338,400 

The  importance  of  the  shale  oil  industry  fully  warrants 
the  production  of  the  next  table,  that  gives  the  output  from 
mines  which  come  under  the  Coal  Mines  Regulation  Act, 
thus  causing  the  total  to  fall  slightly  below  the  figures  for 
the  total  production  in  Table  I.  for  the  United  Kingdom 
and  Isle  of  Man  :  — 

Table  V. 
I'eodvc jtion  of  Oil  Shale. 


County. 


1894. 


Quantity. 


Value  at  the 
Mines. 


England  asd  Waxes. 

Tons. 

V.374 
2,602 

£ 

>           994 

Yorkshire,  East  and  West  Ridings... 

) 

Totals 

3,976                     991 

Scotland. 

709,141 

86,881 
15,402 

1,167,488 

2,497 

1 

1 

„          (West)  and  Renfrewshire 

Renfrewshire    (included    with    West 
Lanarkshire). 

1 

■      495,002 

J 

Totals 

1,982,409 

495,002 

Now  that  so  much,  in  fact  almost  all,  the  phosphate  of 
lime  comes  from  abroad,  the  following  table  of  imports  is 
more  interesting  than   the    statement  of  the  actual  home 
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production.     The   chief   increases    in     imports    have    been 
from  the  United  State*  of  America,  Belgium,  and  France:  — 

Table  VI. 
Imports  of  Phosphate  ov  Lime. 


Countries  whence  Imported. 


1893. 

Quantity. 


1894. 


Quantity. 


Belgium 

France 

Port  ugal 

United  States  of  America  . . 
Dutch  West  India  Islands  . , 

British  North  America 

British  West  India  Islands  , 
Other  countries , 


Tens. 
82,298 
34,866 

195,783 

5,636 

5,068 

7,690 

12,184 


Tons. 
76,094 
44,162 

218J028 
K387 
3,192 

570 
33,886 


Totals 


323,527 


380,269 


The  salt  returns  are  more  than  usually  interesting,  as  the 
production  has  been  higher  than  for  several  years  previous. 
The  following  table  gives  the  exports  in  1893  and  1894  : — 

Table  VII. 

Quajjtttt  and  Value  of  Salt  (Rock  and  White) 
imported  from  the  united  kingdom. 


1S93. 


Countries  to  which  Exported. 


Quantity. 


1894. 


Quantity.     Value. 


Russia 

Sweden  and  Norway 

Denmark 

German}- 

Holland 

Belgium 

West  Coast  of  Africa 

British  Possessions  in  South  Africa 

British  East  Indies 

Australasia 

British  North  America 

United  States  of  America 

British  West  Indies 

1  Indies 

Chdi 

1 

<  )tber  countries 

Totals 


Tens. 

Tons. 

14,(H5 

20,460 

24,746 

21,109 

37,956 

35,419 

22,892 

21,1117 

26,157 

17,736 

28,825 

34^99 

35,755 

37,222 

5.718 

8,535 

244,020 

328,921 

18,976 

57. 

70,022 

09,790 

59,' 

96,263 

1,648 

6,430 

72 

11 

1,020 

3.046 

6,277 

8,956 

4,646 

636,135 

768,999 

£ 

10,1191 
11,503 
15,895 
l].9i  10 

5,133 
21,277 
46579 

7.941 

226,781 

69,199 

51,87] 

99,426 

8,166 
121 

3,203 

7,19.; 

8,020 

604,105 


In  consideration  of  the  importance  of  the  minerals 
imported  from  abroad,  we  add  the  following  abstract  of 
the  summary  of  the  mineral  output  in  the  British  Colonies 
and  post  Owing  to  the  difficulties  of  compilation 

returns  are  always  a  year  behind  those  tor  the  United 
Kingdom.     The  figures  as  under  are  therefore  for  1893  :  — 

BU    VIII. 

Production  op  Minerals  wi>  Certain  Mktu.s 
iv  ike  British  Colontep  and  Possbsbio 

Abstract  of  Summary. 


iption  of  M 


1898. 


Tons 



including  lome  coke) 



i  0 

ToilH 

1  

"re  

(  wis. 

I 




Quantity. 

Value. 

e 

Mis' 

66 

10,070,668* 

1,870,784' 

,140' 

13,984,610' 

17*076+ 

H,672t 

h.:j  1 7 1 

510,775t 

2,961' 

10,273* 

It. loU 

965* 

t  Decrease  as  compared  with  1892. 


Table  VIII. — continued 


Description  of  Mineral. 


1893. 


Quantity. 


Oil  shale Tons. 

Petroleum (  Gajls. 

Phosphate  of  lime Tons 

I'l.'il  inum — 

Pyrites Tons 

Bait  

Wolfram 


55,660+ 

10,859,812* 

798,406* 

I5,010t 

52,270+ 

903,479+ 
4* 


e 

191.221)1" 
58,151* 

171,439+ 

26,582t 

370+ 

36,088+ 

370,337+ 

ts 


*  Increase. 


+  Decrease  as  compared  with  1892. 


GENERAL  TRADE  NOTES. 
Tin  and  Opium  in  Perak. 

Iu  a  short  article  on  affairs  in  the  Native  Malay  States, 
the  London  and  China  Telegraph  of  September  9th 
notes  that  the  Government  of  Perak  have  taken  up  a  sug- 
gestion which  -was  mooted  at  the  beginning  of  the  year. 
Parcels  of  white  and  red  poppy  seed  have  been  obtained 
from  India,  and  small  samples  have  been  despatched  to 
district  magistrates  and  others,  iu  order  that  the  suitability 
of  the  soils  of  the  different  districts  for  the  cultivation  may 
be  tested.  If  it  is  proved  that  the  Native  States  can  produce 
opium  profitably,  it  would  be  of  great  advantage  to  the 
tin-mining  industry,  and  plenty  of  private  capital  would  no 
doubt  be  found  to  start  the  cultivation. 

The  report  on  Upper  Perak  for  1894  notes,  as  regards 
mining,  that  Ulu  Temelong  offers  a  bright  prospect.  The 
tin  ore  secured  by  prospecting  is  of  very  good  quality,  and 
about  20  piculs  have  been  taken  out.  Applications  for 
land  have  already  been  received.  The  KeneriDg  mines  are 
still  being  worked,  but  the  number  of  coolies  employed  is 
so  small  that  the  output  of  tin  is  such  as  demands  little 
notice.  A  great  portion  of  the  district  still  remains  un- 
prospected,  no  officer  of  the  Mines  Department  having  been 
detailed  for  the  work. 

The  phenomenal  success  of  the  French  Mining  Company 
appears  to  be  one  of  the  sensations  of  the  day.  Their 
headquarters  are  at  Kampar,  where  the  manager,  M.  Colli- 
gan,  resides  ;  but  they  have  recently  opened  new  fields,  and 
wherever  they  have  worked  they  appear  to  have  been 
successful.  ( )n  their  live  or  six  properties  they  now  employ 
about  3,000  men.  During  the  last  six  months  they  have 
raised  20,000  piculs  of  tin,  of  a  total  value  of  about  100,000 
dols...  or  an  average  of  over  20  dols.  per  coolie  per  month. 
In  duty  they  have  paid  to  the  Government  no  less  than 
30,000  dols.  during  the  last  half-year. 

The  Tin-Plate  Duty  in  the  United  States. 

The  New  York  Iron  Age  for  August  29th  last  states 
that  manufacturers  of  light  sheets  and  of  tin-plates  are 
beginning  an  agitation  for  a  higher  duty  on  tin-plates. 
The  tin-plate  duty  having  been  cut  in  two  under  the  new 
tariff,  the  present  rate  is  declared  to  be  inadequate  for  the 
protection  of  the  new  industry,  owing  to  the  sharp  advance 
in  the  price  of  steel, 

German  Coke  for  Australia. 

The  Engineering  and  Mining  Journal  (New  York) 
says  that  Mr.  Theodore  M.  Stephen,  United  States  Consul 
at  Annaberg,  writes  that  a  dozen  large  sailing  vessels  have 
been  chartered  to  load  coke  for  Port  Pirie,  Australia,  where 
it  will  oome  into  competition  with  the  Durham  (Knglish) 
coke.  The  Durham  producers  believed  that  they  could 
retain  without  trouble  the  Australian  market,  having  supplied 
it    almost    exclusively   ever  since    it    existed,   but    they  may 

find  German  competition  an  important  factor  in  the  future. 

"  Bx.ua  lin.i.Y  "  Hui' 
Chemist  and  Druggist,  October  12//i,  1896,  568. 

A  process  having  been  discovered  whereby  a  wa6tc 
product    known    as   "  Blue    Billy,"  of  which  vast  quantities 
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accumulate  at  alkali  works,  can  bo  converted  into  bricks, 
.,1    1!,,   1  nited  Alkali  ( lompanj  have  decided 
■  a  mi'v  and  extensive  plant  for  that  manufacture 
,i  the  works  of  Messrs.  Wigg,  Old  Quay,  Runcorn.     Thi 

%  big  -lock  of  the  material  on  hand  at  this  place,  | 
the  pasi  week  a  number  of  men  have  been 
Qoving  a  portion  of  it  to  clear  a  site  for  the 
erection  of  the  proposed  works.  It  is  expected  that  the 
new  bricks  mil  be  in  ready  demand  in  the  manufacture  of 
iron  and  -ted.  The  new  industry  is  heartily  welcomed  at 
Runcorn,  where  trade  has  been  ina  very  depressed  condition 

lately. 

Mom;  At.K  vr.i  WORKS. 

mist  and  Druggist,  October  12///,  1895,  568. 

It  is  stated  that  the  Salt  Union  (Limited)  have  purchased 
a  large  tract  of  land  adjoining  their  salt  works  at  Weston 
Point,  near  Runcorn,  and  that  they  intend  to  establish  an 
alkali  and  general  chemical  factory  there. 

The  Teeside  Salt  [ndtjstky. 

Chemical  Trade  Journal,  I'Jth  October  1895. 

It  is  reported  that  Messrs.  Brunner,  Mond,  and  Co.,  Ltd., 
will  shortly  take  over  the  salt  works  of  .Messrs.  Hell  Bros., 
on  the  north  bank  of  the  Tecs. 

Tiik  Rtjbbbe  Inihstuv  at  Lagos. 

Chemical  Trade  Journal,  19th  October  1895,  240. 

The  newly  developed  production  of  india-rubber  in  Lagos 
promises  to  attain  important  dimensions  very  soon.  In 
is  13  no  imports  of  this  article  were  recorded  as  received 
from  the  colony,  and  last  year  the  amount  was  only  5,995/. 
By  a  single  steamer  which  left  Lagos  at  the  beginning  of 
last  month,  however,  the  value  of  the  india-rubber  shipped 
for  Liverpool  was  15,000/.  The  new  industry  appears  to 
have  given  rise  at  Lagos  to  some  excitement  resembling 
that  which  is  often  occasioned  by  a  new  gold  discovery. 
Numbers  of  clerks,  small  traders,  and  others,  including,  it 
is  said,  even  professional  men,  have  gone  into  the  interior 
to  profit  by  the  collection  and  manufacture  of  the  gum. 
The  native  owners  of  the  forests  are,  however,  insisting 
upon  the  payment  of  royalties,  and  some  of  them  are  them- 
selves entering  into  the  business  of  preparing  the  rubber 
for  the  market.  Prices  in  the  interior  have  been  con- 
siderably advanced,  and  there  is  no  longer  60  much  profit 
as  there  was  at  first  in  purchasing  and  transporting  it  to 
the  coast.  Some  fear  is  expressed  that  the  ordinary  trade 
in  palm  oil  and  palm  kernels  may  suffer  from  the  diversion 
of  labour  to  the  fresh  industry,  and  that  the  supply  even  of 
india-rubber  itself  may  be  threatened  by  the  indiscriminate 
tapping  of  immature  trees.  It  is  suggested  that  the  Colonial 
Government  should  take  steps  to  prevent  the  spread  of  this 
last-named  evil. 

Discovery  of  Gum  Copal  in  Ujjited  States  of 
Colombia. 

Chemist  and  Druggist,  October  12th,  1895,  547. 
The  United  States  ConsHl  at  Carthagena,  Colombia, 
describes  the  recent  discovery  of  a  large  quantity  of  gum 
copal  in  the  alluvial  deposits  of  the  country,  and  the 
arrangements  whicb  have  been  made  to  market  the  product 
in  the  United  States  The  deposits  occur  chiefly  near 
Mazangua,  Punta  Barrila,  and  Gelares,  all  on  or  near  the 
San  Jorge  river.  The  discoverers  have  obtained  a  con- 
cession from  the  Colombian  Government,  giving  them  the 
sole  right  to  mine  gum  copal  in  Colombia  for  the  next  20 
years.  In  return  for  this  grant  the  Government  will  exact 
the  sum  of  1  dol.  (Colombian)  for  every  quintal  (220  46  lbs.) 
of  copal  shipped  from  the  country.  The  Colombian  gum 
is  said  to  compare  favourably  with  the  kauri  gum  of  New- 
Zealand,  and  the  expense  attached  to  the  mining  and 
shipping  of  the  stuff  will  not  exceed  10  cents  per  lb.,  landed 
in  New  York.  The  gum  is  found  in  large  lumps  in  the  soft 
alluvial  soil  at  the  foot  of  the  algarroba  tree,  and  as  the 
labour  of  digging  for  it  is  comparatively  light,  native  women 
may  be  employed  for  the  purpose  at  a  cost  of  10  cents  per 
diem. 


Bi  -Prodi  i  i  '  Ioke. 

Ironmonger,  19th  October  1895,  l£ 

It  will  be  remembered   that  an  attempt  is  being  made  to 
introduce  the  by-product  system  into  America  to  Bnpersede 
the    present   beehive    method,  which  is  there   universal,  and 
that  in  this  country  also  increased  attention  is  being  given 
to  the   system    in    1  r«ler  to  obtain  the   considerable  pro! 
arising  from   the  conversion  of  the  hitherto  wasted  gases 
into  valuable  products.     The  latest  battery  erected  in  this 
country  has    been  put    down   at   the    Malton   Colliery,  Lan- 
chester,  near    Durham,  where    70   ovens   have   been  put  up 
upon   the   Simon-Carves   principle.      The    other  batteries 
working  in  this  country  to-day  are  mainly  as  follows  : — loo 
at    the     West     (  cook     Collieries,    Durham,    of    Pease    and 
Partners  ;  50  at  the  Bear  Park  Colliery,  near  Durham  ;  70 
at  the  Newport  Furnaces,  Middlesbrough,  of  Sir  B.  Samuel- 
-on    and    Co.;  50   on    the    Semet-Solvay   principle,  at  the 
Northwicb  Soda-Ash   Works  of  lirunner,  Mond,  and  Co.  ; 
and  80  at  the  Bryinbo   Steel  and  Iron   Company's  Works. 
At  these  last  works  a  second  bank  of  ovens  is  also  about  to 
be  put  up.     Near  Pomfret  an  entirely  new  oven,  which  has 
attracted  a  great  deal  of  attention  among  coke-burners,  is 
just   now  being  erected,  but  sufficient  has   not   yet   been 
demonstrated  in  practical  work  to    allow  any  more  being 
said  of  the  process  at    present.      As    concerns  the  intro- 
duction   of   the    system    into    America,    two    considerable 
blocks  of   ovens  are  nearly  completed  there.      One  block 
of  60,  on  the  Otto-Hoffman  principle,  is  being  built  at  the 
Cambria  Ironworks,  Johnstown,  Pennsylvania.     A  second 
bank  of  50  or  60,  on  the    Semet-Solvay  system,  is  being 
built  by  the  Dunbar  Furnace  Company,  Dunbar,  Pennsyl- 
vania.    Additional  plants  are  certain  to  make  their  appear- 
ance next  year.     That  a  large  return  can  be  made  by  laying 
down  closed  ovens  admits  of  no  question.     The    annually 
increasing  demand  for  ammonia,  for  which  there  is,  indeed, 
an  unlimited  call,  is  alone  sufficient  to  ensure  large  profits. 
English    experience    demonstrates   that   ironmasters  using 
retort-ovens    can    realise    *is.    per    ton    of  coal    from   the 
resultant  by-products,  or  6s.   per   ton   of  coke  produced. 
There  is  still  a  prejudice  on  the  part  of  some  pig-iron  makers 
that  by-product,  coke  will  not  bear  the  same  weight  in  the 
furnace     as    that   which   is    beehive  manufactured.       The 
erroneousness  of  this  idea  has  been  repeatedly  proved,  and 
although  sealed-oven  coke  does  not  realise  quite  the  same 
price  in  the  market  as  best  Durham  beehive,  yet   "  it  is  in 
every  way  suited  to  the  necessities  of  the  iron  trade,"  other- 
wise it  may,   it    is    argued,  be  certain  that  neither  Messrs* 
Samuelson  nor  the  German  ironmasters  would  have  adopted 
the    retort-ovens    so    extensively.     The    retort-system    is 
spreading    much    more    rapidly    on    the    Continent    than 
in    this    country,    and    the    German    and    Belgian    iron- 
masters   exhibit   not   the    slightest   reluctance   to  use   the 
resultant  fuel.     Yet  in  Germany  the  system  of  fast  blowing 
obtains  far  more   largely  than  with  us.     It  is  remarkable 
that  there  is   no  fault  to  be  found  in   practical  iron-making 
with   retort-oven  coke.     Notwithstanding  their  poorer  use 
the  German  furnaces  are,  we   are  told,  at  the  present  time 
working   at  an   extremely   low   coke-consumption — on   an 
average  85  to  90  per  cent.,  and  some   exceptional  works- 
with  90  and  95  per  cent. ;  hence  it  is  clear  that  continental 
iron-making  practice  does  not  suffer  from  the  abandonment 
of  beehive  coke. 

Reports  on  German  Chemical  Industries  in  1894. 

Ber.  uber  Handel  u.  Industrie,  Berlin.  1894,  102 — 309. 

Rape-Seed  Oil. 

Trade  in  rape-seed  od  during  1894  was  very  unsatisfactory. 
The  cold  weather  in  May  and  June  was  unfavourable  for 
the  ripening  of  tbe  seed  pods  ;  and  this,  together  with  the 
wet  harvest  time,  caused  the  yield  to  be  everywhere  poor 
in  quality  and,  in  many  districts,  in  quantity  also. 

Prices  fluctuated  considerably,  varying  from  4L4Mk. 
to  48-2  Mk.,  and  the  oil-cake  decreased  in  value  about 
3  Mk.  per  100  kilos. 

Potato  Manufactures. 
No  improvement  is  reported  upon  the   depression  of  the 
previous  few  years.     New  factories  have  been  started  for 
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starch  and  farina,  and  the  production  has  thus  increased, 
but  the  demand  has  not  increased  in  proportion. 

Starch  (tin!  Farina,  —  Up  to  the  middle  of  August, 
trade  was  fairly  pood,  though  at  low  prices.  At  the  end  of 
August,  rumours  of  a  poor  maize  crop  in  America,  and  a 
small  potato  crop  at  home,  caused  some  improvement, 
prices  advancing  from  15*50  Mk.  to  17-50  Mk.  per  100 
kilos. 

The  exports  for  1894  were  309,997  hags  of  100  kilos.,  as 
against  304,900  bags  in  1893. 

The  increase  of  65,000  bags  is  not  of  such  great  impor- 
tance if  a  comparison  be  made  of  the  last  four  years  with 
the  previous  four. 


Exports  in 


Average  Trice  per 
Bag  ol  100  Kilos. 


1890 
1889 
1888 
1887 

513,410 
438,917 
416,843 
438,943 

Mk. 
21-25 
21-75 
21-75 
17-00 

Total 

1,S03,115 

•• 

1894 
1893 
1892 
1891 

369,997 
3(14,901 
128,529 
147,643 

16-50 
18-25 
30-75 
25-50 

951,07.0 

•• 

In  1894  the  potato  crop  was  25 — 30  per  cent,  smaller 
than  in  1893,  but  this  was  balanced  by  the  large  crops  of 
fodder  (hay,  turnips,  &c.)  and  the  cheapness  of  other 
eereals. 

Potato-Sugar  and  Syrup. — This  manufacture  has  suffered 
in  its  export  trade  by  competition  of  the  American  cane- 
sugar,  although  the  quantity  exported  was  slightly  higher 
than  in  1893,  viz.  :— 

InlS9i 71,525  D.-ctr. 

In  1893 54,496  D.-ctr. 

Prices  were  low  up  to  the  beginning  of  the  new  season, 
when  there  was  an  advance  of  about  2  Mk.,  bringing  up  the 
price  to  19 — 20  Mk.  Towards  the  end  of  the  year  prices 
■declined  again. 

Wet  Potato  Starch. — The  production  of  wet  starch  was 
smaller  than  in  the  previous  year.  At  the  beginning  of  the 
year  the  production  was  high,  on  account  of  the  large 
potato  crop  of  189:?,  but  prices  were  low,  the  average  being 
7  70  Mk.  per  100  kilos.  In  September  and  October  the 
price  rose,  and  in  November  reached  9 -GO  Mk.,  but  dropped 

.ii  before  the  end  of  the  year. 

Dextrin.  —  This  trade  suffered  from  over-production. 
Almost  every  year  new  factories  are  started,  Increasing 
competition  and  depressing  prices.     The   exports   for  1894 

re  73,59(1  bags  at  100  kilos.,  against  73,660  bags  in  L893. 
The  price  varied  between  21-50  and  2'i-2."j  Mk.  pet  100 
kilos,  in  Berlin. 

The  Sugar  Trade. 

pting  in  June,  this  trade  declined  very  considerably, 

especially  dining    the  la-t  three   month*.      Tin:   genera) 

question  of  duties  in  America  and  the   <I< tprei  ed    state    of 

culture  in  Germany  are  ascribed  as  the  chief  causes  of 

the  falling-off. 

following  tables  (by  V.  0.  LichQ  show  the  pro- 
duction, export-,  consumption,  and  prices  :  — 


Production  ol 

In  Germany. 

In  Europe. 

23,963,100 

6.000 
12,000 

■i  000 

Ctr. 
70,088/100 
1,300 
77,871,800 

The  exports    from    the    mosl    important   Colonial    crops 
wen- :  — 


\  ear. 


Ctr. 


L891  92 
1892  98 
1893-94 
1894  96  estimated 


56,860,000 
53,920,000 
68,900,000 
62,500,000 


The  German  sugar  export  amounted  to:  — 


Year. 

Expressed                     K,.(i,u.,i 
as  Raw  Sugar.                  Heflnea. 

1891-92 
1892-98 

1893  94 

1893  (Aug.  to  Dec.) 

1894 

Ctr. 

13,195,000 

13,794,700 

14,123,800 

6,219,568 

8,910,860 

Ctr. 

Including  5,345,500 
5,578,5011 
6,496,300 
2,253,516 
2,905,200 

Prices  per  50  kilos,  (in  Magdeburg)  :  ■ 


Raw  Sugar 

Basis, 
88°  Rend.* 


5th  January.., 

13th  June 

17th  August  ... 
28th  December, 


Mk. 
12-90 
12-75 
1T95 

9-00 


Crushed 
Lump  Sugar. 


Fine  Loaf 

Sugar. 


Mk. 

24-50 
24-00 
23-25 
19-50 


Mk. 
26-00 
25-25 
25-00 
21-25 


*  Home  trade  price,  exclusive  of  9'O0  Mk.  duty. 

The  consumption  of  sugar  in  Germany  in  pounds   per 
head : — 


Year.                                         Lb.  per  Head. 

1889-90 
1890-91 
1891-92 
1892-93 

1893  94 

20-8 
21-7 
21-4 
20*8 
24-2 

In  Kurope  and  North  America  together:  — 


Years. 

The  Consumption 

was  : — 

The  Stocks  on 
July  31st  were  :— 

1 890-91 
1-91-92 
1892-93 
J  S93-94 

Ctr. 
98,497.780 
92,916,428 
88,820,620 
96,664,840 

Ctr. 

9,766,020 

9,589,160 

6,406,540 

11,960,960 

Pharmaceutical,  Chemical,  and  Allied  Industries. 

The  drug  trade  generally  showed  an  increase  as  compared 
with  the  previous  year.  Exports  improved  in  consequence 
of  the  commercial  treaty  with  Russia  and  the  new  tariff  in 
the  I  Ihion. 

In  aerated  waters  the  trade  did  not  quite  reach  that  of 
1893,  but  natural  medicinal  springs  turned  out  a;,  much  as 
ever,  in  spite  of  the  competition  with  artificial  substitutes. 

Imports  of  certain  dye-woods  (  Honduras,  logwood,  fustic") 
were  in  excess ;  but  of  others,  particularly  red-wood,  the 
supply  was  not  great,  and  prices  were  kept  high. 

The  indigo  trade  suffered  in  1893  from  the  poor  quality, 
but  the  output  iii  189  i  was  satisfactory. 

The  use  of  the  finer  quality  of  petroleum  (water-white) 
has  greatly  increased,  and  is  now  estimated  at  three-fifths 
of  the  total  consumption  in  Berlin.  Russian  petroleum 
does  not  make  progress. 

Trade  in  hones,  bone-dust,  and  other  manures  was  fairly 
good,    and     juices    rose    towards     the     year     end,    through 

rcity  of  the  raw  material.  Superphosphates,  &c. dropped 

to  the  lowest  price  on  record. 
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Ilie  iplendid  olive-oil  harvest!  of  A-ia  Minor,  and  its 
good  quality,  removed  form*  r  prejudices,  and  business  trai 
brisk,  bnl  al  low  prices.  Tallow  and  train  oils  were  of  good 
quality  and  cheap. 

The  production  of  soaps  was  ■  sxes'sive,  and  consumption 
for  manufactures  d<  dined.     >'■<  bI  toilet  and  perfumed  Boaps 

suffered  from  the  c petition  of  cheap  imitations,  and  the 

i  makers  were  also  damaged  by  increased  outside 
production.  Exports  Buffered  from  the  preference  given  to 
ich  and  English  soaps. 

Prices  of  Btearine  and  its  by-products  show  an  improve- 
ment on  1893. 

The  chemical  industries  suffered  on  the  whole  from  over- 
production and  low  prices. 

The  trade  in  tar  colours  was  very  satisfactory,  chiefly 
owing  to  newly  discovered  colours  and  the  great  increase  in 
exports  to  the  United  States. 

The  various  commercial  treaties  of  the  German  Empire 
with  Austro-Hungary,  Italy,  Switzerland,  Helgium,  and 
Russia,  have  influenced  single  products  in  very  different 
degrees,  and  it  is  therefore  difficult  to  express  a  definite 
opinion  on  the  general  industry. 

The  gasworks  have  not  done  as  well  as  in  the  previous 
year.  The  increased  consumption  of  gas  for  heating  pur- 
poses has  not  made  up  for  the  decrease  through  competition 
with  electricity,  and  the  use  of  incandescent  burners,  &c. 
The  production  of  by-products  (coke,  &c.)  was  certainly 
not  greater  than  in  1893,  but,  in  proportion  to  the  amount 
of  coal  used,  has  not  decreased. 

Paper. 

Over-production  on  the  one  hand  and  decreased  exports 
on  the  other,  flooded  the  home  markets  in  pulp  and  paper, 
and  brought  prices  down  in  the  spring  of  the  year. 
Austrian  competition  abroad  and  at  home  was  also  keener 
than  ever.  In  spite  of  these  drawbacks  most  manufacturers 
kept  in  full  work.  In  fancy  paper  the  Russo-Gennan  treaty 
was  sufficiently  favourable  to  counterbalance  the  decrease 
of  exports  to  England,  the  United  States,  and  other  countries. 
Miscellaneous  goods  for  carnivals  and  amusements  were  in 
greater  demand. 

Business  in  paper-hangings  was  satisfactory  during  the 
first  half  of  the  year,  but  the  turnover  decliued  in  the 
second  half,  chiefly  owing  to  the  increased  demand  for 
English  goods. 

Leather. 

Business  in  raw  hides,  skins,  and  leather  was  more 
favourable  than  in  the  preceding  year  owing  to  the  low 
prices  of  raw  material  and  the  stability  of  prices  of  the 
manufactured  articles.  Expectations  of  an  expansion  of 
trade,  especially  with  Russia,  were  not  fully  realised,  but 
hopes  are  now  entertained  of  its  being  able  to  successfully 
meet  foreign  competition  and  regain  its  former  position. 

Artificial  Silk. 

This  article  and  the  goods  manufactured  from  it  have 
been  placed  in  the  same  class  for  duty  as  natural  silk  and 
silk  products.  Reports  of  experts  have  decided  that  artificial 
(celluloid)  silk  is  much  inferior  to  the  natural  article 
on  account  of  its  higher  specific  gravity,  less  elasticity,  and 
above  all  its  inflammability.  Further,  its  manufacture  is 
as  yet  difficult,  and  only  a  very  small  quantity  can  be  put 
upon  the  market. 

Serious  competition  with  natural  silk  and  silk  products 
seems  therefore  out  of  the  question. — H.  M. 

Production  and  Consumption  of  Phosphates. 

D.  Levat.     Bull.  Soc.  Chim.  1895, 13,  602—616. 

This  paper  deals  with  the  production  and  disposal  of 
Florida  and  Carolina  phosphates ;  the  position  of  basic 
slag  in  Europe,  of  which  France  is  stated  to  produce  70,000 
tons  per  annum  ;  the  decline  of  the  phosphate  industry  in 
the  north  of  France  owing  to  impoverishment  and  the 
opening  of  new  and  richer  fields ;  the  variation  of  prices 
due  to  increased  production  and  speculative  operations,  the 
lowest  price  recorded  for  raw  phosphates  being  14  francs 


a  ton  for  40 — 15  per  cent,  material,  and  40  francs  for 
60—65  per  cent.  Algerian  and  Tunisian  phosphal 
obtained  commercial  significance  in  1885-6  ;  they  are  found 
in  the  lower  eocene  and  upper  cretaceous  formations,  the 
presence  in  the  latter  being  due  to  impregnation  from 
eocene  phosphatic  matter.  The  eocene  deposit  proper  con- 
sist-, of  a  bed  of  phosphatic  chalk  containing  62 — 65  per 
cent,  of  tricalcium  phosphate.  The  first  deposit  was  dis- 
covered in  Tunis,  60  kilometres  west  of  Gafsa  and  250 
kilom.  from  the  port  of  Sf'ax,  and  proved  profitable  in  spite 
of  the  want  of  railway  communication.  Xow  deposits  of 
varying  value  have  been  found  all  through  Algiers  and 
even  in  Oran.  There  are  important  workings  near  Tebessa, 
whence  62 — 65  per  cent,  phosphate  is  delivered  by  rail  at 
Bona,  at  a  cost  of  16  to  18  francs  a  ton.  It  is  easily 
worked  ;  is  friable,  even  pulverulent;  and,  containing  but  verj 
little  iron  and  alumina,  is  well  suited  for  superphosphate- 
making.  The  shipments  and  deliveries  from  the  port  of 
Bona  during  the  year  189 1  and  the  first  three  months  of 
1895  are  shown  in  tons  in  the  following  table  : — 


Total. 

England.              Italy. 

49.593 
1:2,835 

25.915 
8,600 

8,480 
2,420 



Austria. 

France. 

Other 
Countries. 

5,325 
470 

8,145 

5,615 

6.7:2* 
700 

On  the  23rd  March  1895,  there  was  a  stock  of  6,800  tons 
at  the  port. 

With  regard  to  the  consumption  of  phosphate  calculated 
as  of  50  per  cent,  richness,  England  and  Germany  are  each 
reckoned  as  consuming  800,000  tons ;  France,  500,000 
tons  ;  Austria,  150,000  ;  Belgium,  80,000  ;  Italy  and  Spain, 
80,000  ;  other  countries,  90,000. 

In  1894  France  imported  86,776  and  exported  105,380 
tons  of  natural  phosphate,  and  imported  98,629  and 
exported  35,000  tons  of  superphosphate. — D.  A.  L. 


BOARD  OF  TRADE  RETURNS. 

SUMMARY   OF   IMPOET8. 


Articles. 

Month  ending  30th  September. 

1894. 

1895. 

£ 

1,605,524 

381,299 

549,473 

4,262,855 

£ 

1,444,864 

419,963 

596,581 

Raw   materials   for   non-textile  in- 
dustries. 

4,319,66S 

Total  value  of  all  imports  .... 

30,240,461 

30,618,S54 

Summary  of 

Exports. 

Month  ending  '<. 

Oth  September. 

Articles. 

1894. 

1895. 

Petals  (other  than  machinery)  .... 

£ 

2,263,814 

054,719 
2,352,216 

£ 

2,480,097 
649,706 

2,696,148 

17,599,320 

19,461,940 
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imports  op  mktal8  fob  month  ending 
33th  September. 


Articles. 

Quantities. 

Values. 

1894, 

1S95. 

1891. 

■895. 

Copper  :— 

L'n  wrought , 

Iron  :— 

Bolt,  bar,  &c , 

Steel,  unwrought. .      „ 
Lead,  pig  and  sheet      „ 

12,722 
9,066 
3,954 

292,599 

7,228 

439 

15.0S9 

50,149 

118,200 

76,687 
3,601 

8,958 
6,192 
2,806 

441,292 

7,105 

707 

8,792 

34,694 

71,640 

73,495 
5,3S3 

£ 

64,514 

176,319 
160,050 

193,120 

6S.416 

4,288 

111,532 

86,820 

9,695 

209,275 

271,315 

55.7->7 

£ 
57,099 
189 

126,su3 

288,836 

58,515 

6,882 

92,720 

63,866 

6,920 

119,980 

237,903 

83,078 

Other  articles  . .  .Value  £ 

161,453 

173.718 

Total  value  of  metals 

" 

.. 

1,605,524 

1,444,864 

Imports  of  Oils  fob  Month  ending  30th  September. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Olive Tuns 

9,157 
1,329 

88,146 

1 1,126,388 

1,997 

2.538 

41,841 

25,056 

733 

90,495 

14,664,690 

1,919 

2,288 

27,894 

£                 £ 

10,274          27,671 
41,1)7°           5>7-tf>7 

Palm  Cwt. 

96,415 
209,238 
43,345 
40.528 
42,182 
66,389 

95  023 

Petroleum frail. 

Other  articles  ..  Value  £ 

273,821 
38,306 
35,739 
28,284 
70,240 

Total  value  of  oils... 

- 

.. 

549,473 

596,581 

Imports  of  Raw  Material   for   Non-Textile 
Industries  for  Month  ending  30th  September. 


Articles. 


Quantitif-s. 


1894.  1895 


Values. 


1894, 


1895. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 

Arabic „ 

Lac,  ic „ 

Gutta-percha...,       „ 

Hides,  raw  :— 

Dry , 

Wet , 

Ivory „ 

Hanoi 

Guano Tons 

BOOM , 

Nitrate  of  soda.. .       „ 
Phosphate  of  lime       „ 

'in Cwt. 

i  rags ] 

„ 

of  wood  ....        „ 

Cwt. 

Tall',  arm 

Tar Barrels 

\W,<I    - 

v  1 1 I 



Staves „ 

hogan*  ....     'I 

r  articles.,..  Vast*  fc 


. 


4,338 

1 

1.263  , 

466 

21,757 

2,875 

4,5*/)  1 

5,642 

4,125  ' 

2,652 

32999 

27.127 

29. 1/2 

51,050 

51,641 

1.21-, 

610 

ijm 

74*) 

i,758 

42269 

7.005 

6,357 

17,851 

88.186 

51,181 

1.7  73 

2,129 

15/J80 

12., 

2l.o2s 

20,0'rf) 

192^66 

106,768 

163,830 

10i,50o 

30,159 

utjan 

tn. 

728,333 

743.567 

17,:Ji7 

21J803 

SAM 

•  • 

•  • 

£ 

5,160 
70,536 

187, 

31,112 

66,826 
99,578 
16,750 

11360 

22,179 

70,056 
89^)63 
18,050 
67,618 

r,2,:,:;-, 

2o,;i  i 

410,7.-,  1 

1,569,988 

54,466 

60,956 

901,306 


£ 

2.128 
69,190 

240,- i  J 

9,581 

26*980 

70,212 
126,013 

27,156 

58,484 

51,305 
28,689 
58,395 
17,206 

1. V),l  02 

27,000 

123,670 

i.964 

i,:,.",o,r,:(7 
67,274 
23,356 
B8 1 


■inip  to  the  rataeof  102,710?.  were  imp 
as  against  MJtMl.  tu  (k  ptembs*  1894. 


Imports  of  Chemicals  and  Dykbtdffs  for  Month 
ending  80th  September. 


Art  i. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1895. 

Bark  (tanners',  &e.)    „ 
Brimstone „ 

Cutch  and  gambier  ] 
Dyes : — 

Anilin  and  other        „ 

Nitrate  of  potash  . 

Other  articles. . .  Value  £ 

13,541 
30,122 

.'54,155 

*  • 

in 
1,680 

"797 

25,337 

2,007 

11,616 
37,216 
21,761 

'  '806 
1,732 

•  • 

l',451 

17,136 

1,780 

£ 
10,718 

13,216 
7.20i; 

89,893 
2,102 

35,178 

17,60.", 
S2J585 
10,588 

21,577 

21,710 

115,641 

£ 

8,664 

12,759 

5,603 

101,588 

1,067 

38,828 

20,081 
27,604 
15,611 

15,790 

20,01s 
150,550 

Total  value  of  chemicals 

•• 

381,200 

410,963 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  30th  September. 


Articles. 

Quantities. 

Values. 

1S94. 

1895. 

1894. 

1895. 

Copper : — 

Mixed  metal „ 

Implements 

8,495 

30,969 
2S.706 
28,320 

23&97S 
4,026 

8,548 

60,106 
25,196 

24,371 

269,346 
own 

£ 

30,190 

67,200 
73,986 
50.23S 
155,261 
91,897 
1,572,950 
44,384 
26,426 
49,820 
28,480 
11,101 
522378 

£ 

34,402 

144,761 

70,103 

52,325 

164,660 

104,462 

1,709,377 

33,152 

32,420 

45.26S 

26,799 

8.450 

53,91  S 

Plated  wares. . .  Value  £ 

Te'.egraph  wires 

Tin  .". Cwt. 

7,772            V-fUM 

16,755 

12,204 

Other  articles  . .  Value  £ 

•• 

•• 

2.263.S14 

2,480,097 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  September. 


Articles. 


Quantities. 


1894. 


1895 


Values. 


1894. 


1895. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Product*  of  coal  Value  fc 
Earthenware  ... 

Stoneware , 

Glass : — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles 

Other  kinds....       „ 
Leather;— 
Unwrought  .... 

■Wrought Value  £ 

oil Tons 

rolotb   So,.  Yds. 

Painters'  materials  Val.  t 

1  1 

i 

Cwt. 


587,100 

1,702,900 

42,668 


83,624 
7,790 

55,271 
16,800 

9,9  !0 

3,750 

1,557,000 

682267 
4£60 

11,221 


Total  value 


662.700 

1,657,200 

37,027 


129,273 

7,832 

63,381 

19,372 

13,213 

3,207 
1,6-15  ,.-,00 

73,771 

3,871 

00,160 


£ 

12,412 

100,809 
28,125 
02,272 
70,000 
86,674 

151,146 
14,174 

5,000 
18,063 
26,766 
13,192 

92,501 

31,309 

70,-,:,l 

60,240 

110,120 

108,950 


2,3.-2,216 


£ 

13,704 

199,106 
27,756 
97,519 
61,060 
104,106 
146,904 
13,076 

7,986 
17,945 
30,656 
13,977 

127,155 
38,131 
67,813 
os, .',7:1 
128,096 
119,728 
21,729 
62,667 


2,696,1  is 
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I.  \  TOUTS    OF  I)HU08    AND   ClIKMICALS    FOB    MONTH 
ENDING    80l  11    vl  II  I  Ml'.l  It. 


\'-t  ■ 

Quantities. 

V  nl  ues. 

1894. 

1895. 

1894. 

1895. 

Alkuli Cwt. 

199,683 
1 1  1.585 
30.462 

519,068 
104,723 
30,694 

e 

136,694 

45,412 

172,929 

75,502 
224,222 

£ 

120.900 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles. .        „ 

39,101 
150,125 

B8.827 
238,633 

*  • 

• . 

.654,719 

649,719 

iHont&lp  patent  £fel\ 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

17,742.  S.  Cutler.  Safety  fittings  for  water-gas  gene- 
rators.    September  23. 

17,746.  H.  Gabe.  Improvements  in  apparatus  for 
decomposing  calcium  carbide.  Complete  Specification. 
September  23. 

17,9-12.  F.Garros.  Improvements  in  filtering  apparatus. 
September  25. 

18,190.  J.  B.  Graham.  Improvements  in  apparatus  for 
generating  carbon  dioxide  and  sulphur  dioxide  especially 
for  use  in  extinguishing  fires.  Complete  Specification. 
September  28. 

18,218.  J.  Foster.  Improvements  in  and  relating  to 
evaporators.     September  30. 

18,464.  .7.  Wood.  Improvements  in  furnace  pans, 
coppers,  and  the  like.     October  3. 

18,158.  S.  Pitt. — From  La  Soc.  Internal,  des  Precedes 
A.  Seigle.  Improvements  in  apparatus  for  treating  liquids 
by  means  of  heat.     Complete  Specification.     October  3. 

18,562.  J.  E.  Preston.  Improved  amalgamating  appa- 
ratus.    October  4. 

18,722.  A.  W.  Paul.  Improvements  in  condensers  and 
like  apparatus  for  use  in  the  transference  of  heat  between 
fluids.     October  7. 

18,857.  C.  Tissier  and  II.  .7.  Ernaux.  Improvements  in 
filtering  apparatus  for  purifying  and  sterilising  liquids, 
fluids,  gases,  and  vapours.  Complete  Specification. 
October  8. 

19,056.  C.  Pollak.  Improved  means  and  apparatus  for 
testing  specific  gravity  of  liquids,  specially  applicable  for 
testing  battery  acids.     October  10. 

19,103.  A.  M.  Hugill,  ,7.  Overton,  and  R.  H.  Catley. 
Improvements  in  means  or  apparatus  for  heating,  evapo- 
rating, and  concentrating  infusions  and  liquids.  Octo- 
ber 11. 

Complete  Specifications  Accepted.* 

1894. 

20,480.  J.  J.  Meldrum,  T.  F.  Meldrum,  and  J.  W. 
Meldrum.     Treating  liquids  by  gases.     October  2. 

20,874.  A.  Bloch.  Apparatus  for  mixing  liquids  and 
gases.    October  9. 


1895. 

ion.  J.  Osman.     Continuous  firing  kilns.     October  9. 

918.  A.  T.  Clarkaon  and  J.  B.  Spurge.  Improvements  in 
apparatus  for  regulating  the  flow  of  compressed  gases. 
October  16. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

11,848a.  H.  H.  Lake.— From  B.  N.  Dickcrson.  Im- 
proved methods  of  and  apparatus  for  mingling  gas  or  air 
and  acetylene  gas  or  ether  enriching  gas  for  illuminating  pur- 
poses.    Filed  September  23.     Date  claimed  June  18,  1895. 

17,208.  J.  E.  Pfiel.  An  improved  method  of  and 
apparatus  for  vaporising  solid  and  liquid  fuels,  and 
utilising  the  vapour  for  heating  purposes.  Complete 
Specification.     September  16. 

17,372.  J.  Turner.     Frugal  fuel.     September  18. 

17,472.  .7.  II.  Lyon.  Improvements  in  the  apparatus 
used  in  connection  with  the  manufacture  of  gas,  and 
commonly  known  as  the  "  hydraulic  main."     September  19. 

17,514.  W.  Quaadt.  Improvements  in  incandescent 
lamps,  operating  by  the  vaporisation  and  combustion  of 
volatile  fuel.     September  19. 

17,5G8.  O.  Rose.  An  improved  method  of  producing 
peat  charcoal  and  apparatus  therefor.     September  20. 

17,067.  F.  Fowler. — From  A.  S.  Fowler,  Cape  Colony. 
An  improved  saturator  for  limelight  apparatus.  Sep- 
tember 21. 

17,742.  S.  Cutler.     See  Class  I. 

17,795.  W.  L.  Voelker.  Improvements  in  incandescent 
gas  lamps.     Complete  Specification.     September  24. 

17,851.  II.  Zening.  Improvements  in  incandescence 
lamps  for  liquid  fuel.  Complete  Specification.  September  24. 

18,025.  B.  Bagshawe,  F.  G.  Worth,  and  S.  Fox. 
Improvements  in  generators  for  the  production  of  acetylene 
gas.     September  26. 

18,041.  H.  Schneider.  Improvements  in  the  generation 
of  acetylene  gas.     September  26. 

18,156.  G.  Haycraft.  Improvements  in  the  manufacture 
of  fuel.     September  28. 

18,248.  C.  J.  Fox.  An  apparatus  for  projecting  liquid 
fuel  intimately  mixed  with  air  and  steam  in  a  state  to  be 
burnt  for  heating  steam  boilers  and  for  other  purposes. 
September  30. 

18,263.  W.  H.  Wheatley.— From  C.  Schmid.  Improve- 
ments in  the  manufacture  of  incandescence  bodies  for 
illuminating  purposes.  Complete  Specification.  Septem- 
ber 30. 

18,334.  F.  Livesey.  Improved  apparatus  for  the  ex- 
traction of  cyanides  and  other  compounds  from  illuminating 
and  other  gases.     October  1. 

18,395.  J.  T.  Thomas  and  A.V.Hunt.  Improvements 
in  the  manufacture  of  coal-gas.     October  2. 

18,517.  S.  Pitt. — From  La  Soc.  Internal,  des  Precedes 
A.  Seigle.  Improvements  in  vaporising  or  heating 
hydrocarbons  and  in  apparatus  therefor.  Complete 
Specification.     October  3. 

18,719.  J.  H.  Exley.  Improvements  in  apparatus  for 
generating  acetylene  gas.     October  7. 

18,877.  P.  Dvorkovitz.  Improvements  in  means  or 
apparatus  for  distilling,  applicable  also  for  enriching  gases 
by  means  of  hydrocarbons.     October  8. 

18,900.  F.  Edwards.  Method  and  means  for  utilising 
radiant  heat.     October  9. 

19,037.  T.  E.  de  Wolf.  Improvements  in  the  disposal  of 
refuse  and  the  like  and  in  the  manufacture  of  gas.  Octo- 
ber 10. 

19,183.  T.  R.  Shillito.— From  C.  M.  Rompler  and  H. 
Axmann.  An  improved  means  for  automatically  regulating 
the  mixture  of  gas  and  air  for  incandescent  gas  lighting  and 
for  heating  purposes,  and  for  suppressing  the  noise  made  by 
the  inrush  of  air  when  incandescent  gas  lights  are  turned 
low.     October  12. 
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19,203.  S.  H.  Crocker.  Improvement 8  in  mantles  for 
incandescent  light.     October  12. 

Complete  Specifications  Accepted. 

1894. 

18,091.  R.  Clough,  M.  L.  Mulholland,  and  I!.  Clough, 
jun.  Apparatus  for  purifying  coal  or  the  like  material  by 
the  washing  process.     September  25. 

1895. 
1  120.  IL  T.  Stevenson.     Manufacture  and  production  of 
fire-lighters.     October  16. 

•1799.  J.  E.  Campbell.  Improvements  in  the  manufacture 
or  preparation  of  materials  for  the  purification  of  gas, 
sewage,  or  the  like.     October  2. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

17,260.  B.  Willeox.— From  The  Badische  Anilin  und 
Soda  Fabrik.  Improvements  in  the  manufacture  of  dis- 
and  poly-azo  dyes  by  oxidation.     September  10. 

17,402.  W.  Clarke.  Improvements  relating  to  the 
treatment  of  mangrove  bark  for  the  obtainment  therefrom 
of  pure  solid  tannin,  dye,  and  cutch.     September  18. 

17,639.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  new  diamido- 
bases  derivatives  of  azimidobenzene  and  of  azo  dyes  from 
these.     (September  21. 

17, 042.  J.  Imray.—  From  La  Soc.  Anonyme  des  Matiores 
Colorantes  et  Froduits  Chimiqnes  de  St.  Denis.  Manufac- 
ture of  sulphuretted  colouring  matters  dyeing  fibres  without 
mordants.     September  21. 

17,660.  15.  Willeox. — From  The  Badische  Anilin  und  Soda 
Fabrik.  The  manufacture  and  production  of  new  mordant- 
dyeing  colouring  matters.     September  21. 

17,7-58.  H.  E.  Newton. — From  The  Farb.  vorm.  F.  Bayer 
and  Co.  The  manufacture  or  production  of  dyestuffs  for 
cotton.     September  23. 

Complete  Specifications  Accepted. 
1894. 

22,273.  S.  Pitt.— From  L.  Cassella  and  Co.  The  pro- 
duction of  mixed  disazo  dyestnfis  from  delta-amidonaphthoL 

September  25. 

22,454.  II.  E.  Newton.— From  The  Farb.  vorm.  P.  Bayer 
and    Co.     Manufacture    or    production    of    dyestuffs    and 

materials  therefor.     October  9. 

22, GO:',.  3.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
black  colouring  matter,  and  the  production  of  black  colour 
on  vegetable  fibre.     October  16. 

22,743.  L.  G.  Williams  and  A.  Turner.  Improvements 
in  dyes.    September  ~i~>. 

22,914.  S.  Pitt.— From  L.  Cassella  and  Co.  The  pro- 
duction of  fa-t  yellow  dye-tuffs  from  the  flllpbo  acids  of 
dehydrothiotoluidine  or  analogoui  bases.    October  2. 

-i.  Jf.  K.  Newton.— From  The  Farb.  vorm.  F.  Bayer 
and  Co.    Manufacture  «r  production  of  colouring  ma' • 

and  materials  therefor.     October  9. 

1895. 

14,331.0.  tV.  Johnson.— From  F.  von  Heyden.  The 
manufacture  or  production  of  para  pbpnetidin  succinic  acid 
anrl  of  p&ra-phenetidin-dioty-succinic  acid.     October  Ifi. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 
17,692.  3.  Wright.     Impr  ;r)  (,r  appertaining  to 

woven  fabrics.      September  99. 


IS,7G.r).  U.  H.  Lake.— From  A.  K.  J.  von  (urkan  and 
E.  Zietz.     An  improved  process  of  producing  floor-covering 

material  and   the   like   from  the  needles   or   leaves  of  pine 
trees.      October  7. 

Complete  Specifications  Accepted. 

1894. 

14,903.  T.  Burrows.  Improved  means  or  apparatus  for 
de-gumming  or  otherwise  treating  the  fibres  extracted  from 
the  plants,  stems,  or  straws  of  flax,  hemp,  ramie,  or  the  like. 
October  9. 

21,021).  W.  G.  Thomson.  Improvements  in  the  method 
of  and  apparatus  for  manufacturing  inlaid  linoleums  and 
other  floor-cloths.     October  9. 

1895. 

12,012.  IT.  Schire.  Carbonisation  of  wool  and  other 
mi  terial. 

12,64.").  C.  F.  Fecker.  Preparation  of  wool  for  under- 
clothing.    October  2. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

17,833.  S.  Schwabe  and  Co.,  Ltd.,  and  R.  Boral.  Im- 
provements in  producing  and  brightening  coloured  patterns 
on  an  aniline  black  ground  upon  woven  fabrics,  which  may 
or  may  not  be  subsequently  mercerised.     September  25. 

18,040.  II.  Thomas  and  E.  Prevost.  Improvements  in  or 
relating  to  Mercer's  system  of  treating  vegetable  fibres  or 
fabrics  for  dyeing  purposes.  Complete  Specification. 
September  2G. 

18,529.  E.  Wilkinson.  Improvements  in  colouring  and 
bronzing  paper.     October  4. 

18,570.  X.  Browne.  From  A.  A.  Vogelsang.  Improve- 
ments in  bleaching  and  dyeing  yarn  on  spools  and  apparatus 
therefor.     Complete  Specification.     October  4. 

19,943.  H.  H.  Lake. — From  K.  Oehler.  An  improved 
process  for  dyeing  leather  by  means  of  aniline  black  and 
other  oxidation  colours.     October  9. 

Complete  Specifications  Accepted. 
1894. 

22,221.  J.  Clapbam,  W.  W.  L.  Lishman,  and  M.  Jeffer- 
son. Improvements  in  machinery  for  dyeing  and  bleaching 
yarns  and  fabrics.     October  '.). 

22,G0.'{.  .1.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.      See  Class  IV. 

23,119.  .1.  Arnold.  Improvements  in  or  relating  to 
dyeing.      October  1G. 

1895. 

16,002.  E.  Weldon.  Improvements  in  dyeing  machines. 
October  2. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

1 7,370.  C.  O.Millar.  Improvements  in  and  relating  to 
the  manufacture  of  saltpetre.     September  18. 

18,016.  C.  I).  Abel.— From  ][.  Keens.  The  utilisation 
of  the  gases  resulting  from  fermentation  and  from  lime 
kilns  for  the  production  of  alkaline  bicarbonatcs  and  of  pure 

carbon  dioxide,  applicable  for  treating  saccharine  matters, 
the  production  of  liquid  carbon  dioxide,  and  other  purposes. 
( lomplete  specification.    September  26. 

18,076.  (J.  U.  Illingworth  and   l).  Arthur.     Process  for 

the  recovery  Of  ammonia  from  sewage  and  other  ainmoniacal 

liquors.     September  27. 

18,096,  A.  K.  Davis.  Improvements  in  the  treatment  of 
copper   liquors   and   in  the  manufacture  of  chlorine.      Sep- 

tember  27. 
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I .    B.  Baldo.    Set  Class  X. 

[I.  Uilbert  and  A.Frank.    Improvements  relating 

product f   phosphoruB,  its  acidg  and  Baits,  from 

mineral  phosphates,  bones,  and  other  materials  containing 
phosphoric  ;uid.     <  Ictobcr  7. 

J.  T.  A.  Walkor.  An  improved  process  for  the 
recover]  of  carbonati  ol  lime  from  caustic  Boda  sludge. 
i  Ictober  8. 

.1.  B.  Beadman.  [mprovements  in  obtaining 
c  yanides.    <  Ictobei  9, 

19,009,  1.  H.  Cobley.  Improvements  in  the  production 
of  alkaline  plumbates  from  the  ores  of  lead,  oxide  of  lead, 
and  other  substances  containing  lead,  and  the  application 
ol  Baid  plumbates  to  the  manufacture  of  salts,  pigments,  and 
compounds  of  lead.     October  10. 

19,120.  G.  Bamberg.  Improvements  in  the  manufacture 
of  alkaline  >ilicates  and  carbonated  alkali,  and  in  decom- 
posing apparatus  for  that  and  other  purposes.     October  11. 

19,138.  •'•  I-.  F.  Vogel.  Improvements  in  the  production 
of  alkaline  cyanides.     October  11. 

19,192.  F.  Valentiner.  Improvements  in  obtaining  pure 
concentrated  nitric  acid  from  dilute  or  impure  solutions. 
Complete  Specifications.     October  12. 

19.201.  G.  C.  Downing. — From  J.  R.  Moise.  Improve- 
ments in  the  manufacture  of  alkaline  cyanides,  ferro- 
cyanides,  and  their  derivatives,  and  in  apparatus  therefor. 
October  12. 

Complete  Specifications  Accepted. 
1894. 

15.941.  J.  E.  Chaster.  Manufacture  of  cyanides.  Sep- 
tember 25. 

15.942.  J.  F.  Chaster.  Manufacture  of  cyanides  and 
apparatus  therefor.     September  25. 

18,792.  W.  Mel).  Mackey  and  J.  F.  Hutchesou.  Pro- 
duction of  cyanides  and  ammonia. 

22,028.  L.  Gautreau,  E.  Charbonnier,  and  E.  Serrant. 
Process  of  manufacture  and  employment  of  humic  acid  and 
its  compounds.     October  2. 

22,207.  H.  H.  Lake.— From  C.  Pieper  and  C.  Fellner. 

Manufacture  of  ammonia  and  by-products.     October  2. 

22.826.  J.  Brock,  A.  E.  Wareing,  and  F.  Hurter.  Im- 
provements in  the  treatment  of  solutions  of  zinc  chloride 
for  the  purification  thereof  for  electrolytic  purposes. 
October  2. 

22.827.  J.  Brock,  A.  E.  Wareing,  and  F.  Hurter.  Im- 
provements in  the  treatment  of  solutions  of  chloride  of 
sine  for  the  purification  thereof  for  electrolytic  purposes. 
October  2. 

22.828.  J.  Brock,  A.  E.  Wareing,  and  F.  Hurter.  Im- 
provements in  the  utilisation  of  zinc  blende  for  obtaining 
metallic  zinc  and  sulphur,  and  in  effecting  the  decom- 
position of  common  salt  for  the  production  of  soda  and 
chlorine.     September  25. 

22,853.  J.  W.  Walker.  Improvements  in  obtaining  a 
continuous  supply  of  hydrochloric  acid  or  nitric  acid  gas, 
and  in  utilising  acid  sulphates.     October  2. 

23.202.  (.'.  F.  Claus.    Roasting  sulphide  ores.    October  9. 

23,370.  L.  P.  Hulin.  Process  and  apparatus  for  the 
manufacture  of  caustic  alkalis  from  alloys  of  the  alkali 
metals.     October  9. 

24,113.  J.  Holt  and  J.  G.  Lorrain.     See  Class  XVIII.  A. 

1895. 

1419.  J.  L.  Kessler.  Improvements  in  the  manufacture, 
treatment,  or  purification  and  production  of  salts  or 
compounds  of  alumina.     October  9. 

15,429.  B.  W.  Barker. — From  M.  Sommer.  Improve- 
ments in  salt-    October  2. 

15,991.  II.  Gabe.  Automatical  apparatus  for  decom- 
posing carbide  of  calcium,     October  2. 


VIII.— GLASS,  POTTKBY,  and  RNAMELS. 
Applications. 

17,931.  G.B.Ellis. — From.  M.  rTirsch.  [mprovements 
in  the  manufacture  of  glass.    <  k>mplete  Specification.    Si  p- 

tember  25. 

18,946.  A.J.  Moult.— From  P.  A.  J.  Gasse.  Improve- 
ments in  or  relating  to  painting  or  printing  upon  earthen- 
ware.    October  9. 

19,203.  W.  A.  Whiston.  [mprovements  in  the  mode  of 
and  means  for  the  production  of  transfers  for  the  decoration 
of  ceramic  ware.     October  12. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

17,227.  II.  Stanton.  Improvements  in  fire-resisting 
floors.     September  16. 

1 7,009.  E.  C.  Smith.  Improvements  in  the  method  of 
and  apparatus  for  the  manufacture  of  plaster  boards,  slabs, 
or  the  like.  Filed  September  21.  Date  applied  for 
April  1,  1895,  being  date  of  application  in  United  States. 

18,189.  G.  Michaelson.  A  process  for  imparting  an 
artificial  shaded  colouring  to  and  for  speckling  or  "  curling  " 
wood,  metal,  stone,  and  the  like.  Complete  Specification. 
September  28. 

18,258.  W.  Haussman.  An  improved  kiln  for  manufac- 
turing white  and  coloured  cement.    September  30. 

18,326.  G.  de  Bruyn.  Improvements  in  fireproof  ceil- 
ings.    October  1. 

18,331.  E.  Robbins.  An  improved  cement  and  means 
and  methods  for  producing  the  same,  and  architectural 
and  other  works  thereof.     October  1. 

18.409.  G.  de  Bruyn.  Improvements  in  fireproof  ceil- 
ings.    October  2. 

18.410.  H.  Hellewell.  Improvements  in  the  preparation 
or  manufacture  of  asphalt  or  cement  for  laying  pavements, 
floors,  or  the  like.     October  2. 

18,450.  J.  Dougan  and  J.  McMillan.  Improvements  in 
materials  and  methods  of  making  concrete  floors.  Oc- 
tober S. 

18,455.  M.  Hilton.  A  method  of  making  plain,  orna- 
mental, or  other  tiles,  slabs,  and  pavements,  which  may  be 
required  for  domestic,  sanitary,  and  public  use  or  ornament, 
and  for  building  purposes.     October  3. 

18,576.  G.  de  Bruyn.  Improvements  in  slabs  for 
building  and  like  purposes.     October  4. 

18,654.  J.  H.  Barry.  An  improved  paving  by  the  utili- 
sation of  waste  materials,  and  in  the  manner  of  laying  the 
same.     October  5. 

18,847.  II.  W.  J.  Cheffins.  Improvements  in  the  method 
of  grinding  and  mixing  materials  for  the  manufacture  of 
Portland  cement.     October  8. 

18,936.  A.  Boulton.  Improvements  in  mortars  or 
cement.     October  9. 

19,101.  A.  Gosling.     Artificial  stone.     October  11. 

Complete  Specifications  Accepted. 
1894. 
12,811.  J.  J.  Pfeiffer.     Process  for  the  manufacture  of 
artificial  sandstone.     October  9. 

22,001.  W.  Youlten.  Improvements  in  fireproof  con- 
struction.    October  9. 

1895. 

416.  The  Adamant  Co.,  Ltd.,  and  J.  Wilkinson.  A  new 
or  improved  fireproof  flooring  and  ceiling.     October  16. 

13,761.  E.  F.  Badgley,  A.  R.  Green,  and  A.Crockett. 
Improvements  in  or  appertaining  to  apparatus  for,  and  the 
art  of  treating,  working,  and  handling  bituminous  or  similar 
compounds  and  articles  made  therefrom.     October  9. 


Oct.  3i.  1895.]        THE  JOUBNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


!»09 


15,561.  C.  Brand.     Manufacture  of  scoria  or  slag  blocks, 
and  moulds  therefor.     September  25. 

16,422.  V.     Kjeldsen.      Building      blocks     or      bricks. 
October  9. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

17,250.  R.  I.  Roman.  Improvements  in  aluminium 
compounds,  and  means  for  producing  the  sauoo.  Septem- 
ber 16. 

17,256.  R.  Lewis.  Improvements  in  finishing  tin  and 
terne  plates.     September  16. 

17,320.  J.  Woolford.  Improvements  in  apparatus  for 
collecting  metallic  fumes.     September  17. 

17,413.  H.  Bailey.  Improvements  in  the  recovery  of 
tin  from  tin  slags  or  other  debris.     September  18. 

17,618.  W.  T.  Leyshon.  Improvements  in  or  additions 
to  machinery  for  the  coating  of  metals.     September  21. 

17,624.  J.  Brierley  and  J.  G.  C.  Kay.  An  improved 
solution  for  the  treatment  of  steel.     September  21. 

17,664.  H.  Warrington  and  H.  J.  Warrington.  Improve- 
ments in  puddling  iron.     September  21. 

17,766.  J.  Swinburne  and  A.  A.  Beadle.  Improvements 
in  soldering  or  working  aluminium.     September  24. 

17,799.  C.  T.  J.  Vautin.  Extraction  of  metals.  Septem- 
ber 24. 

17.812.  H.  L.  Sulman  and  H.  F.  Kirkpatrick-Picard. 
Improvements  in  or  relating  to  the  extraction  of  precious 
metals  from  their  ores.     September  24. 

17.813.  H.  L.  Sulman  and  H.  F.  Kirkpatrick-Picard. 
Improvements  in  or  relating  to  the  extraction  of  precious 
metals  from  their  ores.     September  24. 

17,901.  W.  J.  May.  Improvements  in  ferro-sodium 
fluxes.     September  25. 

17,932.  Davies  Pros,  and  Co.,  Ltd.,  E.  A.  Davies,  and 
S.  T.  Thomas.  Improvements  in  preparing  metal  sheets 
for  the  purpose  of  galvanising  them  or  otherwise  coating 
them  with  metal  or  metallic  alloy.     September  25. 

18,068.  J.  Ruffle.  An  improved  method  for  coating 
iron  in  a  solid  state,  or  steel  in  a  solid  state,  with  lead  or 
the  alloys  of  lead.     September  27. 

18.077.  H.  L.  Sulman  and  II.  P.  Kirkpatrick-Picard. 
Improvements  in  or  relating  to  the  extraction  of  precious 
metals  from  their  ores.     September  27. 

18.078.  H.  L.  Sulman  and  II.  F.  Kirkpatrick-Picard. 
Improvements  in  or  relating  to  the  recovery  of  precious 
metals  from  their  solutions.     September  27. 

18,116.  P.  C.  May.  An  improved  proces s  for  the  extrac- 
tion of  gold  and  silver  from  their  ores.     September  28. 

16,177.  II.  A.  de  Neufville.  Process  and  apparatus  for 
the  extraction  of  gold  and  silver  from  their  ores  and  from 
other  auriferous  and  argentiferous  substances.  Complete 
Specification.     September  28. 

18,537.  Gottig.  New  or  improved  process  for  colouring 
aluminium.     October.  1. 

18,406.  G.  B.  Paldo.  Mode  of  producing  contemporary 
hypochlorites,  chlorates,  hydrochloric  acid,  caustic  soda, 
and  hydrogen  from  the  sea-water  by  means  of  the  elec- 
tricity.    Complete  Specification.     October  2. 

\%,W.).  II.  K.  Gregory  and  V.  P.  Marshall.  Improve- 
•    in   apparatus  for  nig  gold    and  certain  other 

metals  from  various  solutions.     October  3. 

18,043.  A.  McT.  Spencer.    Improvement!  in  and  relating 

V)  the  construction  tbd  manulactuie  of  compound  armour 
and  other  plat'--.      October  '■>. 

19,184.  !'".  .1.  ('linen  .Jones.  An  improved  method  of 
r< 'overing  tin  and  Other  metals.      October  12. 

19,180.  If.  V.  Ifolden.  Improvements  in  moulds  for 
casting  -teel  in  layers.      October  12. 


Complete  Specifications  Accepted. 
1894. 

14,808.  Davies  Pros,  and  Co.,  Ltd.,  K.  A.  Davies,  and 
S.  T.  Thomas.  A  novel  or  improved  method  of  preparing 
metal  sheets  for  the  purpose  of  galvanising  them  or  other- 
wise treating  them  with  metal  or  metallic  alloy,  and 
apparatus  for  use  therein.     October  2. 

18,279.  A.K.Morgans.  Process  for  extracting  precious 
metals  from  their  ores.     September  25. 

22,740.  L.  Oliven.  Improvements  in  or  relating  to  the 
soldering  of  aluminium  and  its  alloys.     October  16. 

24,815.  J.  F.  Allen  and  J.  Brock.  Improvements  in 
alloys  of  manganese  with  other  metals.     October  2. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

17,269.  C.E.  C.  Jungnickel.  Improvements  in  dry  cells 
September  16. 

17,288.  W.  A.  Rosenbaum.  Improvements  in  and  con- 
nected with  the  electrolytic  decomposition  of  alkaline  salts. 
Complete  Specification.     September  1 7. 

17,505.  C.  Hoepfner.  Improvements  in  electrodes. 
September  19. 

17,525.  C.  Kellner.  Improvements  in  the  electrolytical 
manufacture  of  bleaching  liquid.     September  19. 

17,528.  A.  F.  B.  Gomess.  A  new  and  improved  electro- 
deposition,  more  especially  applicable  to  electro-plating. 
September  19. 

17,573.  G.  Poore.  Improvements  in  electrolysis.  Sep- 
tember 20. 

17,603.  M.  M.  Pair.  Improvements  in  electric  batteries. 
Complete  Specification.     September  20. 

17,655.  B.  M.  Drake  and  J.  M.  Gorham.  Improvements 
in  secondary  batteries.     September  21. 

17,745.  H.  H.  Lake. — From  C.  Hoepfner.  Improvements 
in  or  relating  to  electrolytic  cells.     September  23. 

17,821.  F.  King.  Improvements  in  or  connected  with 
secondary  batteries.     September  24. 

17,825.  W.  II.  Beck.— From  J.  Johnson,  J.H.Robert- 
son, J.  H.  Crosman,  and  W.  II.  Jewell.  A  new  or  improved 
porous  plate,  body,  or  electrode.     September  24. 

17,925.  R.  W.  Hill.  Production  of  carbonate  of  soda 
and  chlorine  gas  by  electricity.     September  25. 

17,949.  E.  Kronke.  An  improved  process  for  electro- 
copper-coating  ships'  bulls  in  a  dock.  Complete  Specifica- 
tion.    September  2.">. 

18,034.  II.  Leituer.  Improvements  in  oxidising  lead 
and  lead  compounds  for  the  construction  of  electrical 
accumulators.     Complete  Specification.     September  26. 

18,036.  II.  Lcitner  and  E.  Kcichcr.  An  improved  pro- 
cess for  the  preparation  of  electrodes  for  primary, 
secondary,  and  dry  batteries.  Complete  Specification. 
September  26. 

18,038.  II.  Leitner  and  K.  Reicher.  Improvements  in 
and  appertaining  to  electrodes.  Complete  Specification. 
September  26. 

1H.22G.  C.  Fisker  and  I..  Bertram.  Improvements  in 
secondary  batteries.     September  80. 

18,487.  J.  Ileibling.  Improvements  in  the  electrolytic 
manufacture  of  ferro-manganeie,  ferro-chrome,  ferro-alu- 
minium,  ferro-nickel,  arid  other  alloys  having  an  iron  base. 
October  3. 

18,557.  J.  B.  Torres.  Improvements  in  galvanic  and 
storage  batteries.     October  4. 

1K.5K6.    B.     Pearson.       An     improvement     in     secondary 

batteries  or  accumulators.  October  4. 

18,892.  F.  E.  Kvcianl.  Improvements  in  the  construe 

tion  of  electrodes  or  plates  for  secondary  batteries.    Octo- 
ber .'». 
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COMPLETE    SPECIFICATIONS    ACCKITKD. 
1894. 

12,488.  (  .  1*.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper, 
and  J.  L.  Dobcll.  Improvements  in  or  connected  with 
electric  batteries.    October2. 

18,172.  J.  J.  Maclean.  Apparatus  for  extracting  gold 
bv  electrolysis.    September  25. 

19,423.  J.  11.  Dunn.  Production  of  gas  by  use  of  elec- 
tricity.    October  1  6. 

2(),3."i4.  P.  Marino.  Improvements  in  and  connected 
with  the  electro-deposition  of  aluminium  and  aluminium 
alloys.     October  16. 

22,978.  C.  S.  W.  Hrown.  Improvements  in  and  relating 
to  storage  batteries.     October  2. 

23,680.  A.  M.  Clark.  From  La  Societe  des  Cuivres  de 
France.  A  process  of  and  apparatus  for  making  com- 
pressed electrolytic  copper,  applicable  also  to  other  metals 
capable  of  being  deposited  by  electrolysis.     October  9. 

24,714.  L.  Epstein.  Secondary  voltaic  batteries.  Octo- 
ber 16. 

1895. 

9937.  S.  Hammacher.  Manufacture  of  active  material 
for  secondary  batteries.     September  2  ~>. 

12,622.  A.  Muller.  Secondary  or  accumulator  cells. 
September  25. 

15,886.  C.  J.  Wollaston.     Electric  batteries.     October  2. 

16,702.  P.  Vandersmissen.  An  element  for  secondary 
voltaic  batteries.     October  2. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

17,239.  G.  Mitchell.  Process  and  apparatus  for  separat- 
ing and  otherwise  treating  oils  and  like  liquids.  Septem- 
ber 16. 

18,163.  R.  E.  Green.  Improvements  in  the  manufacture 
of  soap.     September  28. 

18,239.  J.  Holmes,  H.  E.  Tankard,  and  W.  Seaife.  A 
new  or  improved  method  of  and  apparatus  for  removing 
fatty  matters  from  the  effluent  waters  of  wool-washing 
machines  and  the  like.     September  30. 

18,760.  S.  E.  von  Graeve.  A  new  or  improved  process 
of  manufacture  of  petroleum  soap.     October  7. 

18,835.  G.  T.  Jolland.  An  improvement  in  lubricants 
for  the  chains  of  velocipedes  and  for  other  machinery. 
October  8. 

19,021.  J.  W.  Barclay.  Improvements  in  the  manufac- 
ture of  soap.     October  10. 


Complete  Specifications  Accepted. 

1894. 

20,158.  M.  Perls.     Improvements  in   materials  for    and 
in  the  manufacture  of  soft  soap.     September  25. 
20,974.  H.  A.  Leverett.     See  Class  XVII. 


XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

17,217.  W.  T.  Mealley.  Improvement  in  black-lead. 
September  16. 

17,640.  W.  Briggs.  Improvements  relating  to  the 
application  of  bituminous  substances  or  materials  to  the 
plating  and  other  metallic  surfaces  of  iron  or  steel  steam- 
ships and  sailing  vessels.     September  21. 

17,786.  R.  A.  Sloan. — From  The  Inch  Non-Corrosive 
Metal  Co.  An  improved  metallic  paint  and  method  of 
making  same.     Complete  Specification.     September  24. 


17,871.  W.  L.  Gunn.  Improvements  in  compositions  for 
protecting  ship*'  bottoms  against  fouling,  preserving  wood, 
and  shielding  submarine  electric  cables  from  penetration 
by  torpedo  worms.     September  24. 

17,H74.  B.  V.  Ash  and  J.  B.  Smith.  An  improvement 
in  the  manufacture  of  blandite  and  such  like  substitutes  for 
rubber.     September  25. 

19,130.  P.  C.  I).  Castle.  New  or  improved  chemical 
substance  and  the  application  thereof  to  industrial  purposes, 
such  as  rubber,  gutta-percha,  or  celluloid  substitutes, 
insulations  of  electrical  conductors,  coverings  for  ships' 
bottoms,  or  wall  or  floor  coverings.     October  11. 

Complete  Specification  Accepted. 

1894. 

24,673.  R.  Hutchison  and  J.  Binnie.  Treating  gutta- 
percha.    October  16. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

17,356.  W.  Mathews.  An  improved  process  of  dressing 
or  finishing  leather.     September  17. 

17,402.  W.Clarke,     See  Class  IV. 

18,178.  A.  F.  Diehl.  An  improved  process  and  apparatus 
for  the  treatment  of  raw  hides.  Complete  Specification. 
September  28. 

18,605.  J.  B.  Seammell  and  E.  A.  Muskett.  Improve- 
ments in  and  relating  to  the  currying  of  leather.   October  5. 

18,639.  J.  C.  Ody.  Production  of  artificial  leather  or  a 
substance  that  can  be  used  in  the  place  of  leather.  Octo- 
ber 5. 

18,879.  L.  A.  Groth.  Improvements  in  apparatus  em- 
ployed in  tanning  hides  and  skins.     October  8. 

18,943.  H.  H.  Lake.     From  K.  Oehler.     See  Class  VI. 

Complete  Specifications  Accepted. 
1894. 

21,550.  J.  Y.  Johnson. — From  F.  Kornacher  and  Diesel, 
and  Weise  and  Co.     Improvements  in  tanning.     October  2. 

22,968.  W.  R.  Earp.  Improvements  in  or  relating  to 
the  treatment  of  hides  for  the  manufacture  of  leather.  Oc- 
tober 9. 

23,585.  A.  Zimmermanu. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.  A  process  for  rendering 
insoluble  albumen  and  albumen-like  matters,  casein,  albu- 
mose,  and  the  products  of  conversion  of  glue  and  gelatine. 
October  16. 

1895. 

14,936.  E.  Schmahl  and  F.  Feller.  An  improved  glue 
or  size,  and  process  of  manufacturing  same.     October  9. 


XV.— AGRICULTURE  and   MANURES,  Etc. 
Applications. 

18,635.  T.  Jamieson.  Process  for  the  manufacture  of 
phosphates' of  ammonia  and  potash  in  an  alkaline  mixture 
suitable  for  manure.     October  5. 

19,054.  M.  Bird.  An  improved  method  for  producing  a 
certain  by-product  for  fertilising  purposes,  applicable  like- 
wise for  other  uses.     October  10. 

Complete  Specifications  Accepted. 

1894. 

24,063.  W.  P.  Thompson.— From  Wirth  and  Co.  An 
improved  process  for  obtaining  dry  manure  and  ammonia 
from  faeces  or  fa;cal  matter,  and  apparatus  therefor.  Octo- 
ber 2. 
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1895. 

11,905.  C.  II.  Langdale  and  A.  W.  Langdale.  Treatment 
of  ground  slags  intended  for  use  as  fertilisers.  Septem- 
ber 25. 

12,769.  D.  T.  Day.  Process  of  making  phosphate  of  lime 
fertilisers.     October  2. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

18,016.  C.  D.  Abel.— From  H.  Meeus.     See  Class  VII. 

18,260.  L.  Walker.  A  machine  for  fcleaning  gum  and 
other  substances  by  washing.     September  30. 

XVH.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

17,496.  H.  Elion.  Improvements  in  the  manufacture  of 
yeast.     September  19. 

17,611.  J.  Bradbury.  Improved  methods  of  utilising 
the  waste  products  from  breweries,  distilleries,  vineyards, 
and  the  like,  including  suitable  machinery  and  apparatus 
for  the  same.     September  21. 

18,061.  T.  C.  Hitchen  and  W.  Ackroyd.  Improved 
methods  of  brewing,  whereby  the  quantity  of  natural 
phosphates  is  increased.     September  27. 

18,296.  J.  W.  Folkerts.  Improvements  in  the  manufac- 
ture of  yeast.     October  1. 

18,999.  J.  F.  H.  Gronwald.  Improvements  in  or  con- 
nected with  the  process  of  and  apparatus  for  pasteurising 
beer.     October  10. 

19,171.  N.  Anderson.  Improved  apparatus  for  blending 
or  mixing  spirits.     October  12. 

Complete  Specifications  Accepted. 

1894. 

20,974.  H.    A.    Leverett.      Maturing   alcoholic    liquors, 

vegetable  oils,   tobacco,   and    other    substances,    and    in 

apparatus  connected  therewith,  partly  applicable  to  other 

purposes.  October  2. 

1895. 

14,925.  G.  Kassncr.  An  improved  process  for  the 
manufacture  of  sugar.     October  2. 

XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

17,82.3.  P.  N.  Jenkins.  A  new  or  improved  method  or 
process  and  apparatus  for  the  transportation  or  storage  of 
perishable  produce,  such  as  meat,  game,  fish,  and  the  like 
articles.     Complete  Specification.     September  24. 

17,841.  J.  I).  Pottle.  An  improved  method  or  process 
for  the  preservation  and  storage  of  perishable  organic 
substances  by  cold.     September  24. 

18,043.  A.  Brnecke.  Improvements  in  apparatus  for 
nine  food  and  the  like.     September  'z<'>. 

18,707.  A.. I.  Boult.— From  II.  Davidson.  Improvements 
in  or  relating  to  apparatus  for  sterilising  or  pasteurising 
milk  and  other  liquids.    Complete  Specification.    October  7. 

B. — Sanitary  Chemistry. 

I7/;ih,.    I-..   K.  Scrubr.      Improved   means  of  purifying 
■  fluents  and  outer  impure  liquid-..    September  21. 
1 7,^  ili«-r.     [mpro  in  the  manufacture  of 

\';t:  and  in  the  production  of  cold,  and  in  apparatus  then  lor. 

iiiUt  24. 

lK,0!t:.  J.  W.  Slater  and  Tin:  Native  Guano  Co.,  Ltd. 
Irn;  •-  in  the  treatment  and   purification  of  sewage 

and  imp*..  September  27. 


19,037.  T.  A.  de  Wolf.  Improvements  in  the  disposal 
of  refuse  and  the  liko,  and  in  the  manufacture  of  gas. 
October  10. 

C. — Disinfectants. 

18,223.  J.  L.  Wade.  An  improved  disinfectant  com- 
pound which  may  be  used  for  dipping  sheep,  also  as  an 
antiseptic  for  purifying,  disinfecting,  and  general  detergent 
purposes.     Complete  Specification.     September  30. 

18,229.  E.  Burton.  An  improved  disinfectant  and 
cleansing  and  purifying  compound.     September  30. 

18,356.  W.  H.  Beck.— From  J.  W.  Hill.  Improved 
gases  or  vapours  for  disinfecting  and  for  destroying  germs 
and  insects,  and  apparatus  for  producing  such  gases  or 
vapours.     October  1. 

Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 
1894. 

23,270.  G.  A.  Clowes.  A  new  or  improved  medicinal 
and  nutritive  compound  or  preparation.     October  9. 

24,713.  J.  Holt  and  J.  G.  Lorrain.  Manufacture  of 
vinegar.     October  16. 

B. — Sanitary  Chemistry. 
1894. 

19,482.  H.  L.  Hinnell.  Construction  of  filter  beds  for 
the  filtration  of  liquids  from  sewage,  sludge,  mud, 
bleachers',  dyers',  tanners',  and  manufacturers'  refuse,  and 
in  apparatus  or  arrangements  for  use  therein  and  covering 
the  same.     October  16. 

20,447.  W.  Michalk.  Furnace  smoke  -  consuming 
arrangements.     October  9. 

25,119.  T.  Craig  and  A.  E.  Raper.  Improvements  in 
the  treatment  of  wash  waters,  sewage,  and  other  fouled 
waters  in  order  to  purify  the  same.     October  9. 

1895. 

4799.  J.  E.  Campbell.     See  Class  II. 

10,238.  P.  Jensen. — From  J.  C.  Anderson.  Improve- 
ments in  and  relating  to  a  method  of  and  apparatus  for  the 
treatment  of  garbage  and  other  refuse  matter.     October  9. 


C. — Disinfectants. 
1894. 
Disinfecting  powders. 


Septem- 


22,494.  F.  M.  Spence. 
ber  25. 

16,009.  A.  Lenhardsson.  A  new  or  improved  anti- 
septic and  preservative  preparation.     October  2. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

17,375.  R.  A.  McLanrin.  Improvements  in  and  relating 
to  blotting-paper.     September  1H. 

18,508.  W.  Brothers.  Improved  process  or  treatment  of 
waste  materials  obtained  in  the  manufacture  of  ammonium 
compound!  to  produce  a  substance  suitable  for  use  as  a 
paper  filling  in  the  manufacture  of  paper.     October  3. 

19,008.  J.  S.  Rigby.  Improvements  connected  with  the 
application  and  utilisation  of  the  residual  liquors  produced 
in  the  manufacture  of  vegetable  parchment  paper. 
October  10. 

Complete  Specification  Accepted. 

1895. 

11,261.  C  T.  Fox.  Manufacture  of  waterproof  paper 
or  fabrics  specially  applicable  for  use  in  the  manufacture  of 
cartridge  ease-,  trunks,  draper*1  boxes,  postal  tubes,  and 
fireworks.      *  lotober  2. 
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XX— FINK   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

17,822.    J.    txnray. From    La    Society    Chimique   dea 

Cain'es  da  Rhone  Anct.  Gilliard,  P.  Monnet,  and  Carder. 
Improvements  in  the  manufacture  of  vanillin  from  proto- 
oatechuic  aldehyde.     September  17. 

17,851.  W.  Schmidt.  A  procesa  for  the  preparation  of 
camphor  in  the  condition  of  powder.     September  17. 

17,417.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mnlsV.  Raver  and  Co.  The  manufacture  or  production 
of  pharmaceutical  compounds.     September  18. 

17,827.  I.  R.  Sharpe.  New  or  improved  process  for 
making  esaencea  and  extracts  from  barks,  herbs,  roots, 
grain,  and  other  vegetable  substances,  applicable  for  impart- 
ing a  head,  body,  flavour,  to  beer  and  liquids,  and  as 
anti-ferments  for  liquids  generally.     September  24. 

18,297.  .1.  C.  Richardson.  Improvements  in  or  relating 
to  the  manufacture  of  artificial  camphor  and  its  treatment. 
October  1. 

19,040.  F.  Valentiner.  Process  for  the  preparation  of 
acetopheiionphenetidid.  Complete  Specification.  October  10. 

Complete  Specifications  Accepted. 
1894. 

22,028.  L.  Gautreau,  E.  Charbonnier,  and  K.  Serrant. 
See  Class  VII. 

22,1 90. 0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  casein  compounds. 
September  25. 

22,191.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  a  new  solid  silver 
compound.     September  25. 

23,438.  R.  Jurgensen  and  A.  Bauschlieher.  Manufacture 
of  acetone.     October  9. 

25,311.  F.  Sahlfeld.  Improvements  in  the  production  of 
fish  extracts.     October  2. 

XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Complete  Specifications  Accepted. 

1894. 

22,013.  C  E.  Hearson.  Apparatus  for  imparting  a 
predetermined  temperature  to  liquids  for  use  in  developing 
photographic  plates  and  for  other  purposes.     October  2. 


1895. 

10,749.  J.  Jensen. — From  M.  Anderson.  Method  and 
apparatus  for  the  production  of  coloured  photographs. 
September  25. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

17,307.  J.  K.  Robinson.  Improvements  relating  to 
matches.     September  17. 

17,935.  P.  R.  J.  Willis.— From  W.  C.  Peyton.  Improved 
process  of  and  apparatus  for  making  gunpowder.  Septem- 
ber 25. 

18,401.  .1.  K.  Chaster.  Improvements  in  the  manufacture 
of  gunpowder.     October  2. 

18,575.  J.  I.  Williams.  An  improvement  or  improve- 
ments in  or  connected  with  matches.  Complete  Specification. 
October  4. 

Complete  Specifications  Accepted. 

1894. 

18,921.  O.  Imray.— From  F.  C.  Glaser  and  Co.  Manu- 
facture of  a  new  explosive.     September  25. 

21,729.  J.  W.  Swan.  Apparatus  for  the  manufacture  of 
nitro-cellulose  or  guncotton.     October  16. 

24,235.  A.  F.  Hargreaves.  Manufacture  of  nitro- 
cellulose ammunition.     October  2. 


15,834. 
October  9. 


L.    W.    Buse. 


1895. 
Manufacture 


of    explosives. 


XXIV.— PATENT  UNCLASSIFIABLE. 

Complete  Specification  Accepted. 

1894. 

21,913.  C.  D.  Ekman  and  C.  Christian.  Treatment  of 
locust  beans  in  order  to  obtain  useful  products  therefrom. 
September  25. 
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NOTICES. 

Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  will  be  required  to  pay  an  entrance  fee  of 
one  guinea.  In  accordance  with  the  same  rule  the  Life 
Composition  Fee  is  now  20/.,  instead  of  15/.  as  heretofore. 


Coi.l.KCTIVK    I  Mil  \ 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annua]  General  Meeting,  1881, 
to  the  olose  or  the  current  year,  is  now  in  preparation,  and 
will  lie  ready  in  1896.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 
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The  prloM  trill  i»  ■•  Pollom: — 

Members  (tee  Rule*  85  and  S7)  who  make 
application    with    remittance,   not    later    than 

.inn.- .'in.  1896,00  a  form  accompanying  thus 

isaue  "I  1 1 1* -  Journal 5s. 

To  Members  (see  Ralei  25  and  27)  who  make 
later  application?  Libraries,  Corporations, 
:iik1    Exchanges   on   the   Society's   List,   and 

Pact  Members  |  see  Rule  80) 10*. 

To  Subscribers l*'-  rGd- 

To  others 15s- 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Etbb  and  Spot*18  woods, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  .Journal  is  now  more  than  3,000  per  month. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1896,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  1896. 
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THE  PILTBATIOH  01    SEWAGE  EFFLUENT. 

BT    w.   j,   DIBDUT,    i  .";.<    ,    I  .'  .-.,   i.i.  . 

Ths  economical  and  complete  purification  of  ten 
question  of  inch  wide  importance  and   general  interest  that 
I   offer  no  apology  for   intruding  upon  the  notice  of  the 
etythel  ome  of  work  done  bo  thia  direction. 

Up  to  within  a  few  years  Lack  die  genera]  idea  relating  to 
thi»  question  was  that  t)i<-  purification  of  foul    water  by 

.n- of  filtration  wa-  brought  about  in  the  double  process 
•d  al  straining  and   chemical  oxidation  by  direcl 

■bssation    of    the    organic    matters    with    atmospb 
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oxygen.  The  work  done  in  this  as  well  as  in  other  countries, 
has  shown  that  such  supposed  direct  action  is  not  a  facts 
except  to  a  minor  extent  in  the  presence  of  iron  and  similar 
compounds,  hut  that  this  process  of  oxidation  is  effected 
by  the  life  action  of  minute  organisms,  viz.,  the  bacteria 
in  their  various  forms,  and  is  in  fact  analogous  to  the  process 
of  fermentation. 

In  a  paper  which  I  submitted  to  the  Institution  of  Civil 
Engineers  in  January  1S87,  I  referred  to  this  question,  and 
pointed  out  that  without  the  intervention  of  these  organisms 
no  material  destruction  of  the  complex  bodies  existing  in 
sewage  can  take  place.  "  That  modern  experience  shows 
that,  when  this  subject  is  better  understood,  in  all  proba- 
bility the  true  way  of  purifying  sewage,  where  suitable  land 
is  unavailable,  will  be  first  to  separate  the  sludge,  and  then 
to  turn  into  the  neutral  effluent  a  charge  of  the  proper 
organism,  whatever  that  may  be,  specially  cultivated  for  the 
purpose  :  retain  it  for  a  sufficient  period,  during  which  time 
it  should  be  fully  aerated,  and  finally  discharge  it  into  the 
stream  in  a  really  purified  condition.  This  is,  indeed,  only 
what  is  aimed  at  and  imperfectly  accomplished  on  a  sewage 
farm.  It  is  true  that  knowledge  on  the  subject  is  not  yet 
fully  advanced  to  put  such  a  system  into  practical  operation, 
but  sufficient  is  known  to  show  that  the  antiseptic  treatment 
of  sewage  is  the  very  reverse  of  nature's  method.  The  author 
has  not  the  slightest  doubt  but  that  the  future  treatment 
of  sewage  will  be  a  combined  chemical  and  biological  one, 
as  suggested  elsewhere  by  Dr.  Dupre." 

It  was,  indeed,  upon  these  lines  that  Dr.  Dupre  and  I 
worked  when  considering  in  1884  the  best  means  of  effecting 
the  purification  of  the  Thames  ;  as,  after  ascertaining  that 
while  chemical  action  was  valuable  as  an  aid  to  mechanical 
deposition,  we  concluded  that  the  purification  of  the  organic- 
matters  remaining  in  solution  could  be  effected  only  by  the 
action  of  living  organisms  ;  and  that  in  the  case  of  the 
Thames  it  was  immaterial  whether  these  effected  their 
work  either  on  land  or  in  the  river,  as  the  water  of  the 
lower  reaches  could  not  be  used  for  drinking  purposes  in 
consequence  of  the  large  proportion  or  sea-water  almost 
invariably  present.  It  was  also  for  this  reason  that  I 
abandoned  the  use  of  chloride  of  lime  in  1884  as  a 
deodorant  for  the  sewage,  pending  the  construction  of  the 
precipitation  works,  and  employed  the  permanganates  in  its 
place,  as  sterilisation  by  chloride  of  lime  was  not  purifica- 
tion, a  view  which  was  confirmed  by  the  condition  of  the 
river  in  1887,  when  chloride  of  lime  (bleach)  was  again 
experimentally  resorted  to  against  my  advice. 

Following  the  publication  of  the  above  paper,  the  State 
Board  of  Health  of  Massachusetts  commenced  a  series  of 
most  elaborately  conducted  experiments,  and  during  the 
years  1887  to  1890  obtained  very  valuable  results.  As 
these  experiments  were  made  upon  the  raw  sewage,  includ- 
ing the  suspended  matters,  they  do  not  strictly  come  under 
the  heading  of  this  paper,  but  as  the  results  are  the  outcome 
of  most  careful  experiments,  it  will  be  as  well  to  shortly 
summarise  them. 

The  various  filtering  media  used  were  coarse  clean  mortar 
sand,  very  brown  soil  from  manured  garden, coarse  and  fine 
sand  and  tine  gravel  with  and  without  sandy  loam  and 
brown  soil,  compact  -and)-  hard  pan  of  clay,  sand,  gravel, 
and  brown  soil.  Each  filter  had  an  area  of  one  two-hun- 
dredth of  an  acre.  Crude  sewage  was  used.  With  fine 
solids  the  niters  retained  water  so  long,  as  is  also  the  in- 
terval during  which  tin-  must  Bettle  and  dry  away  to  allow 
air  to  enter  the  filter,  that  the  amount  of  sewage  that  can 
be  purified  is  very  small.  Otherwise  the  results  are  excel- 
lent. With  peat,  for  the  same  reason,  viz.,  the  difficulty  of 
drying  so  as  to  admit  the  air,  the  filtration  was  impracti- 
cable. The  experiments  with  gravel  stones  gaTe  the  best 
illustration  of  the  essential  character  of  intermittent  filtra- 
tion.     In  these,  without  straining  the  sewage  sufficiently  to 

remove  even  the  coarse  suspended  particles,  the  slow  move 

inent  of  the    liquid    ill    thin    films    over    the   Surface    of    the 

stones,  with  air  iii  contact,  caused  to  be  removed,  foi  some 
months,  97  per  cent  of  the  organ      is  matter,  a 

large  purl  of  which  was  in  solution,  as  well  as  '.i!l  per  cent, 
of  the  bacteria,  which  were,  of  course,  in  Mispcnsion,  ami 
enabled  these  organic  matter-  to  be  oxidised  or  burnt,  SO 
that  there  remained  in  the   effluent   but    :;   per    cent,    of    the 
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decomposable  organic  Quitter  of  the  sewage,  the  remainder 
being  converted  into  harmleai  mineral  matter.  The  me- 
ohanii  sal  Kparation  <>i  anj  part  of  tin-  tewage  by  ■training 
thniMgli  sand  i-  bul  aii  incident,  bul  the  essential  condi- 
tions arc  verj  ilow  motioni  of  very  thin  films  of  liquid  over 
the  surface  of  particles  having  spaces  between  them  suffi- 
cient to  allow  air  to  l"'  continually  in  contact  with    the 

films  of  liquid. 

The  coarse  sand  filtered  117,000  galls,  per  acre  per  day 
for  three  months,  aft<  r  which  the  quantity  was  increased, 
and  averaged  for  five  months  177,000  palls,  per  acre  per 
day,  The  purification  was  less  complete  for  the  first  month 
after  the  change,  bul  in  the  second  and  third  months  it  was 
more  complete  than  with  the  quantity  given  above.  The 
fourth    and    fifth    months,    however,  pave   less    satisfactory 

results,  showing  that  the  filter  was  becoming  overburdened 
and  the  surface  became  much  clogged  with  organic  matter. 
The  filter  was  evidently  overworked.  The  other  filters, 
filtering  quantities  decreasing  with  their  perviousness  from 
60,000  flails,  per  acre  per  day  to  9,000  palls.,  indicated  that 
they  would  continue  pivinp  as  good  results  indefinitely. 

The  results  of  experiments  as  to  the  effect  on  filtration 
of  exclusion  of  air,  i.e.,  by  continuous  instead  of  intermit- 
tent filtration,  was  that  no  nitrification  takes  place,  and  the 
effluent  gradually  becomes  worse  until  it  contains  as  much 
orpanic  matter  as  the  sewage. 

Valuable  as  were  these  results,  they  still  left  the  question 
in  an  all  but  impracticable  form,  as  the  quantit}-  of  sewage 
thus  treated  was  so  small.  Doubtless  this  was  due  to  two 
reasons:  firstly,  the  use  of  crude  sewage;  and,  secondly, 
the  high  degree  of  purification  arrived  at.  It  therefore 
became  necessary  that  precise  data  on  a  working  scale, 
with  sewape  water  from  which  the  grosser  suspended 
matters  had  been  removed,  should  be  obtained;  and,  with 
this  object,  the  Main  Drainage  ( 'ommittee  of  the  London 
County  Council  instituted  a  series  of  experiments  at  the 
Northern  Outfall  Sewape  Precipitation  Works,  and  con- 
tinued them  up  to  October  last.  As  the  results  have  now 
been  published  in  the  form  of  a  report  by  myself  to  that 
Committee  I  venture  to  place  the  salient  features  before 
this  Society  in  order  that  they  may  be  as  widely  known  as 
possible,  and  be  fully  discussed. 

Before  proceeding  further  it  may  be  interesting  to  point 
out  that  the  general  results  fully  confirm  the  opinion 
expressed  by  myself  in  1887,  already  quoted,  as  to  the 
biolopical  treatment  of  the  sewage  effluent ;  the  only  depar- 
ture from  the  sugpestion  then  made  being  the  fact  that, 
instead  of  its  being  necessary  to  feed  the  sewape  with  any 
specially  prepared  organism,  we  now  know  that  the  sewage 
already  contains  these  in  abundance,  and  that  all  that  is 
required  is  to  give  them  free  scope  under  favourable  con- 
ditions to  enable  them  to  fully  exert  their  special  function 
of  breakinp  up  the  organic  matters  to  any  extent  that  may 
be  desired. 

The  experiments  made  at  the  Main  Drainape  Works  at 
Barking  Creek  may  be  conveniently  divided  into  two  main 
groups,  viz. : — 

(1.)  Experiments  with  small  filters  using  various  filtering 
materials. 

(2.)  Experiments  with  a  1-acre  filter,  usinp  coke  breeze 
only  as  material. 

The  latter  may  apain  be  sub-divided  into — 

(«.)  Preliminary  trials  on  velocity  of  passage,  &c. 

(I>.)  Experiments  on  biological  lines. 

(c.)  Experiments  with  doubled  means  of  filling. 

(d.)  Experiments  with  increased  facilities  for  emptying. 

(c.)  Experiments  on  recuperative  power. 

Scries  No.  1. 

The  tanks  for  filters  used  in  the  first  series  of  experi- 
ments were  built  of  wood,  and  were  each  equal  in  area  to 
^i^th  part  of  an  acre.  They  were  four  in  number,  aud 
were  filled  with  pea  ballast,  coke  breeze,  burnt  clay,  and  a 
proprietary  material  twith  gravel  and  sand),  respectively. 
All  four  were  winked  at  the  same  rates  aud  during  the 
same  hours.  During  the  first  sis  weeks,  sewage  effluent 
was  passed  through  at  the  rate  of  500  galls,  per  sq.  yd.  per 
day,  whilst  from  the  middle  of  July  to  the  end  of  August 


the  tote  was  reduced  to  one-half  or  250  galls,  per  sq.  yd. 
in  24  hours.  The  filtration  was  intermittently  continuous.. 
the  filters  passing  effluent  constantly  for  eight  hours  dailv 
ainl  retting  during  the  remaining  16  hours,  being  allowed 
to  run  dry  at  the  end  of  each  day's  work.  The  outlet  valve- 
was  closed  just  sufficiently  to  keep  the  filters  full,  the 
effluent  being  level  with  the  surface  of  the  filter  material. 

The  whole  quantity  of  effluent  passed  through  amounted 
to  185,000  palls.,  in  a  total  of  2,160  hours,  of  which  the 
filter  worked  484  hours  and  rested  empty  ],G76  hours. 
The  averape  rate  therefore,  inclusive  of  rest  periods,  was 
411,000  galls,  per  acre  in  24  hours. 

Filter  No.  1.  Burnt  Ballast. — The  material  for  this  filter 
was  obtained  by  burning  clay  taken  from  the  marsh  land 
adjoining,  aud  was  placed  in  the  tank  to  a  depth  of  1  ; 

The  purification  effected  by  this  filter  was  less  than  that 
attained  by  any  of  the  remainder.  The  clarification  was 
also  less  than  in  the  case  of  the  pea  ballast  and  proprietary 
filters,  being  exactly  the  same  as  effected  by  the  coke  breeze. 
This  was  undoubtedly  owinp  to  the  extreme  looseness  and 
porosity  of  the  materials.  The  filtrate  was  free  from 
putrefactive  odour,  remaining  sweet  for  many  months  in 
either  stoppered  or  open  bottles. 

Eilter  No.  2.  Pea  Ballast.— This  filter  was  filled  with 
Lowestoft  shingle,  of  pea  size.  The  clarification  effected 
in  the  filtrate  was  75  per  cent,  more  than  in  the  case  of 
the  burnt  ballast.  The  purification  was  also  greater,  the 
reduction  of  oxidisable  organic  matter  amounting  to  52*3 
per  cent. 

Filter  No.  3.  Coke  Breeze. — The  filter  was  filled  with 
coke  breeze  to  a  depth  of  4  feet,  and  3  inches  of  gravel  was 
placed  on  the  top  to  prevent  the  coke  from  floating  As 
far  as  clarification  is  concerned,  this  filter  ranked  just  even 
with  the  burnt  ballast ;  but  the  purification  effected  was 
higher  than  in  the  case  of  any  of  the  other  materials,  the 
reduction  of  the  oxidisable  orpanic  matter  in  solution 
amounting  to  62  ■  2  per  cent.  No  renewal  of  the  material 
was  required. 

Filter  No.  4.  Sand. — This  filter,  haviDg  an  area  of  16 
square  yards,  or  1  300th  of  an  acre,  was  filled  with  gravely 
walnut  size  5  inches,  bean  size  2 V  inches,  pea  size  1|  inches, 
and  sand  10  inches,  taken  in  order  from  below  upwards. 
It  formed  part  of  the  compound  proprietary  filter.  The 
rate  at  which  effluent  was  passed  through  was  one  half 
more  per  square  yard  than  in  the  case  of  the  other  filters,, 
the  sand  filtration  beinp  a  preliminary  to  and  part  of  the- 
treatment  by  the  pioprietary  article,  and  the  areas  of  the 
two  portions  being  together  equal  to  one  of  the  remaining, 
filters,  already  described. 

The  clarification  effected  was  much  greater  than  in  the 
case  of  Nos.  1,  2,  and  3,  but  the  purification,  measured  by 
the  reduction  in  the  amount  of  oxidisable  matter  in  solution,, 
was  considerably  less  than  in  the  case  of  the  coke  breeze, 
somewhat  less  than  by  the  pea  ballast,  and  practically  the 
same  as  by  the  burnt  clay.  On  two  occasions  the  filtrate 
became  slightly  putrid,  the  results  thereby  differing  from 
those  obtained  from  any  other  filtering  material  employed. 
Doubtless  this  tendency  to  become  putrid  was  to  a  great 
extent  due  to  the  deficient  aeration  of  the  interior  of  the 
filter,  in  consequence  of  the  capillary  attraction  of  the  finer 
particles  of  sand  holding  the  water,  and  thus  choking  the 
pores  when  the  filter  was  emptied.  This  filter  had  to  be 
repeatedly  raked  and  cleared,  whilst  2|  inches  of  sand  were 
removed  and  replaced  by  new  on  the  1 1th  of  July. 

No.  5.  Proprietary  Filter. — This  filter  contained  an  area 
of  8  square  yards,  and  was  filled  with  3  inches  of  gravel, 
walnut  size  ;  2  inches  gravel,  bean  size;  1|  inches  gravel, 
pea  size;  1  inch  sand;  and  12  inches  of  the  proprietary 
material ;  taken  in  order  from  below  upwards. 

The  effluent  which  it  received  had  already  passed  through 
filter  No.  4  (sand),  and  had  thus  been  greatly  clarified, 
whilst  the  dissolved  impurity  had  been  removed  to  the 
extent  of  42  per  cent.  The  rate  of  filtration  was  three 
times  that  of  the  other  filters,  so  as  to  bring  up  the  rate  cf 
the  combined  filter  to  an  equality  with  the  rest.  The  filter 
was  supplied  with  perforated  pipes  leading  to  the  surface 
for  aeration.  In  general  appearance  the  filtrate  from  this 
compound   filter  was  slightly  superior  to  all  the  others,  the 
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clarification  effected  being  a  little  more  than  in  the  case  of 
the  sand  forming  the  first  portion.  The  purification  effected 
by  this  process  of  double  filtration  amounted  to  61*6  per 
cent.,  a  figure  practically  the  same  as  was  obtained  by  the 
use  of  coke  breeze.     None  of  the  filtrates  showed  any  signs 


of  putrescence  when  kept  for  lengthened  periods  in  either 
open  or  closed  bottles. 

The  following  are  the  results  of  numerous  analyses  made 
in  each  case  during  the  months  of  June,  July,  and  August 
1892  :— 


Taih.k  No.   1. 


Description  of  Filter. 

Oxygen  absorbed  in  Four  Hours. 
Grains  per  Gallon. 

Albuminoid  Ammonia. 
Grains  per  Gallon. 

Average  Purification 

effected,  as 

determined  by 

Oxygen  absorbed. 

Crude  Effluent. 

Filtrate. 

Crude  Effluent.             Filtrate. 

1-88! 
1-881 
1-881 
1-725 
1-881 

1-072 
0-880 
0-711 
1-001 
0-721 

0-243 
0-257 
0-262 
0-250 
0-267 

0T25 
0-142 
0-103 
0-132 
0-106 

Per  Cent. 
4:r:i 

52*3 

62-2 

Sand 

42*0 
61'6 

From  the  results  obtained  it  appeared  that  a  considerable 
amount  of  purification  could  be  effected  by  any  filtering 
material,  the  desiderata  evidently  being  porosity  and 
consequent  power  of  re-absorbing  atmospheric  oxygen. 
For  foul  waters  sand  proved  too  fine,  whilst  the  burnt 
ballast  used  was  too  coarse.  Coke  breeze  seemed  to  unite 
the  necessary  qualifications,  and  as  it  is  also  a  cheap 
material  it  was  selected  for  the  further  trials  on  a  large 
scale.  There  can  be  little  doubt,  however,  that  the  question 
of  cost  of  material  should  be  allowed  to  decide  what  should 
be  used  for  a  filter  in  any  given  place,  since  burnt  ballast  or 
gravel  may  be  made  much  more  effective  by  using  a  greater 
depth  of  more  finely  granulated  material  combined  with  a 
slower  rate. 

In  the  course  of  the  above  experiments,  numerous  gelatin 
plate  cultivations  were  made  to  ascertain  the  effect  of 
filtration  upon  the  number  of  micro-organisms  present. 
The  number  in  the  tank  effluent  before  filtration,  and  in  the 
filtrates,  were  found  to  vary  very  considerably,  those  in  the 
filtrate  generally  being  present  in  larger  numbers  ;  but  it 
soon  became  apparent  that  the  presence  of  comparatively 
few  or  more  microbes  afforded  no  indication  of  the  degree 
of  purification  effected,  the  main  point  being  that  the 
presence  of  a  large  number  of  organisms  was  evidence  of 
the  activity  of  the  process  of  splitting  up  the  organic 
compounds  in  the  sewage  matters  passing  through  the 
filters.  A  considerable  reduction  or  a  practically  complete 
removal  of  organisms  might  have  been  effected  by  the  use 
of  a  finer  grained  material  and  slower  filtration,  but  the 
object  held  in  view  during  the  experiments  was  the  attain- 
ment of  the  highest  degree  of  speed  consistent  with  such 


purification   as  would  remove  all  objectionable  characters 
such  as  odour,  colour,  and  liability  to  putrefaction. 

Series  JVo.  2. 

In  the  second  series  of  experiments  a  filter  was  con- 
structed covering  one  acre  of  land.  The  ground  was  levelled, 
and  embanked  where  necessary,  and  perforated  drains  laid, 
meeting  in  a  common  trunk  for  discharge.  The  filtering 
material  consisted  of  3  ft.  of  coke  breeze  covered  with 
3  ins.  of  gravel. 

(a.)  In  the  first  part  of  the  series  under  notice,  the 
special  object  of  the  experiments  was  rather  the  ascertaininc 
of  the  rate  at  which  it  was  possible  to  pass  effluent  through 
the  filter,  and  not  the  manner  of  producing  the  best  results. 
The  filter,  however,  speedily  became  clogged,  and  after  the 
sixth  week  all  the  filtrates  were  putrid.  The  daily  quantity 
that  could  be  passed  fell  rapidly,  until  at  the  end  of 
12  weeks  the  filter  was  quite  useless,  being  putrid  through- 
out. Valuable  information  was  thus  gained,  for  it  was 
shown  that  rest  and  aeration  are  vital,  and  also  that 
in  order  to  obtain  the  best  work  from  a  filter,  the 
quantity  poured  on  it  must  increase  very  gradually, 
so  as  to  permit  of  the  proper  biological  condition  being 
reached.  The  rate  of  working  varied  from  close  on  one 
million  to  a  quarter  of  a  million  gallons  per  diem.  The 
filling  was  during  several  weeks  continued  until  the  water 
stood  6  ins.  above  the  surface  ;  when  the  filter  was  emptied 
this  portion  ran  through  without  having  time  for  purification, 
and  this  fact  doubtless  aided  largely  in  reducing  the 
efficiency  of  the  filter  during  this  set  of  experiments. 

During  this  period  the  following  analytical  results  were 
obtained  : — 


Table  No.  2. 


Oxygen  absorbed  in  4  Hrs. 

Albuminoid  Ammonia. 

Nitrogen  as  Nitrate. 

Graina  i«r  Gallon. 

Grains  per  Gallon. 

Grains  per  (lallon. 

Purification 

Date. 

effected  on 

<  txygen 

Effluent. 

Filtrate. 

Effluent. 

Filtrate. 

Effluont. 

Filtrate. 

absorbed. 

Per  Cent. 

8*691                2*128 

0-000 

0-083 

41-0 

2*884                 0*609 

0*029 

0*216 

82-0 

8*295                0502 

0*029 

0-117 

86*0 

8*918                 I'll; 

0*103 

0-02) 

63-0 

Mil       „       to  6th     November  .. 

4*420                   1*846 

0*000 

0*000 

66*0 

6th  November  to  13th 

4-401                l*28.j 

0*894 

0-  1  14) 

0*288 

0-203 

71-0 

I8th         „               '''Hi 

4-122                   1*126 

0*868 

0*097 

0-2!  i!l 

0*817 

7:ro 

20th         „          to27i.h 

'■:;;i;                 1*208 

0'  108 

0*091 

0*804 

0-211 

72-0 

27th        „         to  4th  December ... 

4                        1*186 

0*467 

0*119 

0*180 

41-  I7.r. 

77-0 

4th  December  to    vth 

4-7f-                   1*070 

0-43.-. 

0*109 

11-077 

0*080 

77-0 

nth         ;,          to  18th 

3-821 

O-07'.i 

0*401 

0*092 

0-021 

o- 180 

76-0 



0*893 

0*191 

O'OOrO 

0*000 

71*8 

<li.)   The.    first    series   fjf   experiments    on    biological  lines, 

condoeted  with  tin-  lame  filtei  m  the  preceding,  wai  then 
eomnwoeed.  The  surface  was  raked,  and  the  bed  was 
allowed  to  rest  during  three  and  I  half  months.      For  fully 

three    month-    of   that    time    B  putrid  odour  mu    ob-ervabb- 
D  th4;  filter  was  (list  or  bed,  hut  this  gradually  disappeared, 


and  during  the  last  fortnight,  the  coke  breeze  was  perfectly 
sweet.      From    t hut    time    the    filter    was     kept     practically 

constantly  at  work   for  nearly  a  year,  the  only  res!  of  any 

length  being  from  the  17th  November  1894  to  the  2ml  of 
January  1895,  when  alterations  in  the  arrangements  were 
made  t < .  admit  of  more  rapid  emptying. 
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The  process  adopted  was  to  begin  with  small  quantities, 
the  filter  being  merely  filled  and  emptied  twice  daily,  with 
8  view  to  getting  it  into  the  necessary  biological  condition. 
This  was  commenced  on  2nd  April  1894,  and  continued  for 
a  few  weeks,  the  purification  effected  gradually  rising. 
The  quantity  of  effluent  passed  was  about  500,000  galls. 
per  diem,  and  the  purification  between  To  and  80  percent. 
The  highest  state  of  efficiency  was  reached  ra  the  3rd  May, 
or  after  a  full  month's  working.  The  purification  reached 
83  per  cent.,  and  fish  placed  in  the  filtrate  lived  for  many 
weeks.  In  fact  fish  (minnows,  ^:c.)  came  up  the  ditch  by 
which  the  filter  was  emptied  to  the  very  mouth  of  the  outlet. 

(r.)  Alterations  were  then  made  in  the  arrangements  ful- 
filling, the  feeding  trough  being  doubled.  The  daily 
quantity  was  increased  to  over  600,000  galls.,  the  analytical 
results  continuing  to  be  highly  satisfactory,  as  shown  by 
the  averages  of  the  daily  analyses  from  August  3rd  to 
November  9th,  1894. 

(rf.)  Towards  the  end  of  1894  the  emptying  arrange- 
ments were  supplemented  by  a  pump  to  prevent  tide- 
locking,  and  later  the  resting  time  was  shortened,  until 
finally  the  filter  passed  1-V  million  gallons  daily  for  six 
days,  resting  empty  from  10  p.m.  on  Saturdays  until  G  a.m. 
on  Mondays.  The  method  adopted  was,  to  fill  the  filter  to 
just  level  with  the  surface,  which  occupied  an  average 
time  of  two  hours,  allow  it  to  remain  standing  full  for  one 
hour,  the  emptying  occupyiug  an  average  of  five  hours, 
thus  completing  the  cycle  in  eight  hours.  Working  in  this 
way  the  filter  passed  an  average  of  one  million  gallons  a 
day,  including  all  times  of  rest,  during  a  period  of  eight 
weeks,  the  filtrates  being  clean  and  sweet,  and  the  purifica- 
tion effected  78  per  cent.  Nitrification  proceeded  satis- 
factorily, and  the  filter  was  apparently  capable  of  continuing 
for  an  indefinite  time. 


A  point  of  the  greatest  importance  is  the  fact  that  the 
filter  was  able  to  do  its  work  satisfactorily  during  the 
exceptionally  severe  weather  in  January  and  February 
1895.  A  thin  coat  of  ice  was  formed  on  the  surface,  but 
the  filtration  proceeded  without  intermission,  the  only 
noticeable  change  being  the  decreased  production  of  nitric 
acid. 

(e.)  After  the  filter  had  been  successively  dealing  with 
one  million  gallons  daily  for  about  eight  weeks,  a  large 
quantity  of  sludge,  amounting  to  at  least  10  tons,  was  run 
upon  it  accidentally.  This  occurred  during  the  week  ending 
23rd  February.  The  result  was  an  immediate  falling  off 
in  the  quality  of  the  filtrate;  a  putrescent  odour  was 
observed,  and  finally  the  filter  had  to  be  thrown  out  of 
work.  Remarkable  evidence  of  the  recuperative  power  of 
the  coke  breeze  was,  however,  obtained,  as  after  20  day V 
rest  it  was  quite  sweet  again,  nothing  objectionable  being 
observed  on  digging  down  to  a  depth  of  about  2  ft.  The 
coke  had  only  the  odour  of  ordinary  earth  when  moist, 
and  on  being  burnt  gave  no  objectionable  smell.  On 
resuming  work,  28  days  after  resting,  satisfactory  results 
were  again  obtained. 

From  this  time  until  the  end  of  September  in  the  same 
year,  the  filter  was  kept  continuously  at  work  (except 
during  one  week  in  August)  on  the  same  system,  viz., 
alternate  filling,  resting  full,  and  emptying,  with  21  hours' 
entire  rest  each  week.  The  results  are  shown  in  the 
following  table ;  the  figures  given  are  averages  of  daily 
analyses,  each  sample  being  a  mixture  of  quarter-hour 
samples  from  each  filling  and  emptying. 

The  following  are  the  averages  of  the  analyses  of  the 
samples  of  the  effluent  and  the  filtrate  from  one  acre  filter, 
composed  of  3  ft.  of  coke  breeze  and  3  ins.  of  gravel :  — 


Table  No.  3. 


Quantity 

Oxyjren  absorbed  in 

Four  Hours. 

Albiiminoic 

Ammonia. 

Nitrogen  as  Nitrates. 

Precipitation 

of  Effluent 

passed  Daily 

per  Acre. 

Average  of 

Seven  Days. 

Average  of  Seven  Days. 

Grains  per  Gallon. 

Grains  per  Gallon. 

effected,  as 

Date. 

Grams  per  Gallon. 

determined 
by  Oxygen 

Effluent. 

Filtrate. 

Effluent. 

Filtrate. 

Effluent. 

Filtrate. 

absorbed. 

1894. 

Per  Cent. 

500,01)1) 

4-096 

0-850 

0-416 

0-095 

0-12s0 

0-2378 

79-3 

600,000 

3*608 

0-730 

0-396 

0-113 

0*0223 

o-iiu 

79-0 

1894.            ls'io. 

Nov.  10  to  March  2... 

1,000,000 

4-113 

0-935 

0-382 

o-iii 

0-3950 

0*6990 

77-5 

1895. 

Aprils  to  April  20  ... 

1,000,011(1 

3-512 

0-881 

0-300 

0-102 

0-1131 

0-7700 

75-1 

l.oou.000 

3-2.33 

0-038 

•• 

"  » 

•  • 

sii-7 

The  experiments,  taken  as  a  whole,  show  that  sewage, 
especially  if  previously  clarified  by  precipitation,  may  be 
purified  to  any  desired  degree,  the  actual  amount  of  purifi- 
cation depending  upon  (I)  the  length  of  time  during 
which  the  effluent  is  allowed  to  remain  in  contact  with  the 
filter,  and  (2)  the  length  of  time  allowed  for  aeration.  If 
a  reduction  of  75  per  cent,  in  the  oxidisable  organic  matters 
in  solution  be  considered  as  sufficient,  the  quantity  that  can 
be  treated  per  diem  on  one  acre  of  coke  breeze  is  one  mil- 
lion gallons,  which  gives  a  required  area  for  the  treatment 
of  the  whole  of  the  metropolitan  sewage — taken  at  180 
million  gallons— of  180  acres  only.  This  rate  is  probably 
the  highest  that  can  be  worked  under  all  conditions  of 
seasons. 

If,  however,  only  the  effluents  from  the  strong  day  sewage 
were  submitted  to  filtration,  as  those  from  the  weak  night 
sewage  obtained  by  precipitation  after  chemical  treatment 
are  sufficiently  satisfactory,  the  area  required  would  be 
proportionately  reduced,  viz.,  to  about  120  acres. 

It  will  be  noticed  that  while  the  above  results  show  that 
so  large  a  quantity  as  1,000,000  galls,  of  sewage  effluent 
can  be  treated  per  acre  per  day,  the  Massachusetts  experi- 
ments with  raw  sewage  showed  that  only  60,000  galls, 
could  be  continuously  treated,  so  that  the  effect  of  the  sus- 
pended solids  in  the  sewage  would  increase  the  area  of  land 
required  for  1,000,000  galls,  of  sewage  to  16-6  acres.  This 
area  was  reduced  by  Lowcock,  by  means  of  his  system  of 


pumping  air   through   the   filter,  to  3 -8  acres  per  million 
gallons. 

Experiments  with  Sewage  collected  on  the  "  Separate 
Si/stem,"  excluding  Rainfall. 

By  the  courtesy  of  the  Sutton  (Surrey)  Urban  District 
Council  I  am  enabled  to  append  the  following  statement  of 
results  obtained  by  similar  treatment  of  the  sewage  as 
carried  out  at  the  sewage  works  of  that  Council.  The 
trials  in  question  were  made  during  the  period  of  office  of 
the  late  Sutton  Local  Board,  of  which  authority  I  was  at 
that  time  a  member,  and  therefore  am  able  to  speak  of  the 
results  from  personal  experience.  The  works  were  under 
the  direction  of  Mr.  A.  D.  Greatorex,  Assoc.  M.I.C.E., 
surveyor  to  the  Board. 

The  filters  employed  are  seven  in  number,  as  follows  : — 

Square  feet  each. 
area        700 
700 


2  proprietary,  35  feet  by  20  feet.  .  . 
2  coke  breeze       „  „         ... 


2  sand 


700 


r  14°  i 

1  burnt  ballast  <  .    ~  Weet  by  34  feet 


4,200 
4,154 


Total  area 8,654 
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The  tilters  are  constructed  as  follows — 

Proprietary. 

Top,  6\  ins.,  medium  sand. 

„     3       ,,    pea  gravel. 

„  1(H     „    proprietary  article  mixed  with  sand. 

,,     5       ,,    extra  coarse  sand. 

„     4       „    pea  gravel. 
Bottom,  5  ins.,  coarse  shingle  round  the  pipes. 

Coke  Breeze. 

Top,    8  ins.,  medium  sand. 

„    12     „    coke  breeze. 

„      5     „    extra  coarse  sand. 

„      4     „    pea  gravel. 
Bottom,  5  ins.,  coarse  shingle. 

Sand. 
Top,    8  ins.,  medium  sand. 


12 

..      5 

,.       4 

Bottom, 


„     extra  coarse  sand. 
„     pea  gravel. 
5  ins.,  coarse  shingle. 


Burnt  Ballast. 
Top,  4  ins.,  soil. 

„    C     ,,    fine  ashes. 
Bottom,  18  ins.,  burnt  ballast. 


120,000  gallons  of  diluent  water  arc  passed  through  the 
filters  pat  day,  working  nine  hours.  The  six  small  filters 
are  worked  one  day  and  the  large  the  next  day,  thus 
allowing  alternate  days  of  rest  ;  the  six  filters  have  been 
at  work  nearly  two  years  and  the  large  one  three  months, 
with  the  exception  of  the  bad  days  in  the  winter. 

The  percentage  purification  of  the  oxidisablc  organic 
matters  effected  is  shown  in  the  following  table,  which  is 
prepared  from  analyses  made  by  Dr.  Jacob,  medical  officer 
of  health  for  the  Sutton  district — 


Date  1894. 


Proprietary 
Filter. 


Coke  Breeze 

Filler. 


Sand 
Filter. 


36'4 

51-5 

ei'o 

54-0 
53-3 
44*2 

47-<; 

41-0 
no- 0 
53-0 
51'0 
48 '0 
14'9 
26"5 

Sl'O 

July  13th 

32-2 

30"0 

2f0 

50 '0 
516 

50'1 

41-5          1          36-5 

On  the  24th  April  1895,  Mr.  Greatorex  kindly  collected 
for  me  a  series  of  samples  of  crude  sewage,  precipitation 
effluent,  and  filtrates,  the  samples  being  averages  of  10 
hours'  working.  These  were  analysed  in  the  Council's 
laboratory,  and  yielded  the  following  results  :  — 


24th  April  1895. 

■Sewage, 

including 

Suspended 

Matters. 

Sewage, 

excluding 

Suspended 

Matters. 

EHluent 

before 

Filtration. 

Burnt 
Ballast 
Filter. 

Sand  Filter 

Proprietary  Filter. 

Coke-breeze  Filter. 

No.  1. 

No.  2. 

No.  1.         No.  2. 

No.  1. 

No.  2. 

Purification  per  cent,  on 
unfiltered  effluent. 

8-93 

4-29 

2-92 

o-o 

2*64 

130 

I'M 
61'3 

1-08 

03 -0 

j 

1-22            0*85 
58'3        '     70'0 

o-85         o-m; 

70'9        1     77-4 

62-1 

64-6 

74-1 

From  the  first  table  of  the  results  obtained  at  Sutton,  it 
would  appear  that  the  proprietary  filter  gave  the  best  results  ; 
but  this  was  caused  by  the  lower  rate  at  which  this  filter 
worked,  as,  in  many  instances,  in  consequence  of  the  finer 
grain  of  material  and  frequent  choking,  the  quantity  passing 
through  the  bed  was  far  less  than  that  passed  by  the 
remaining  filters.  In  the  case  of  the  experiments  conducted 
at  Barking-creek  the  rates  of  flow  were  maintained  at  equal 
speed.  In  the  second  table  of  Sutton  results,  however,  the 
coke-breeze  filter  excelled  all  the  others,  the  proprietary 
and  sand  filters  being  very  close  together. 

From   the  ah  nits   it  would   appear  thai  the  burnt 

ballast  filter  has  been  overworked  and  requires  a  Bhort 
period  of  rest,  as  a  former  result  was  exceedingly  satis- 
factory. 

In  his  report  of  tin-  18th  July  1894,  Dr.  Jacob  stated 
that  the  effluent*  from  the  various  filters  were  quite  fit  to  be 
discharged  into  the  brook  without  further  treatment.  At 
the   present  time  the  coke-breeze  filter  is  working  satis* 

f'aetorily  ;irid  ^till  remains  the  b 

Conclusions. 

The  action  of  a  filter  is  twofold.  CI)  It  separates 
inicaUy  all  gross  particles  of  suspended  matter  and 
renders  the  effluent  clear  and  bright.  ('!.)  Ii  effects  the 
oxidation  of  organic  matters,  both  those  oi  suspension  and 
olntion,  through  the  agency  oi  living  organisms. 
It  is  the  establishment  and  cultivation  of  these  organisms 
which  is  to  be  aimed  at  in  the  scientific  process  of  purifica- 

by  filtration. 

Three  condition  are  essential.  Firstly,  the  organisms 
must  be  supplied  with  plenty  of  air;  secondly,  there  must 

be    present  a  bfl   >■      UCb    a-   lime,  with  which    the  nitric  ttcid 

ombine;  and  thirdly,  the  biological  action  must  take 

;         in   the  dark,  i.e.,  in  the  body  of  the  filter,  and  not  in 

iter  exposed  to  the  light  above  the  Altering  material. 

Filtration  on  biological   lines  of  sewage  ox  other  Foul   water 


containing  in  solution  but  little  free  oxygen  and  a  large 
quantity  of  oxidisable  organic  matter  therefore  means  :  — 

( 1 )  That  the  filter,  by  cautious  increments  in  the  quantity 
of  effluent,  which  in  itself  contains  the  necessary  organisms, 
must  be  gradually  brought  to  a  state  of  high  efficiency. 
This  condition  will  be  shown  by  the  existence  in  the 
filtrate  of  a  constantly  increasing  proportion  of  nitric  acid. 

(2)  That  the  contact  of  the  micro-organisms  with  the 
effluent  to  be  purified  must  be  effected  by  leaving  such 
effluent  at  rest  in  the  fiber  for  a  greater  or  less  time  accord- 
ing to  the  degree  of  purification  required,  the  process  being 
analogous  to  that  of  fermentation. 

( 3 )  That  after  each  quantity  of  effluent  has  been  dealt 
with  the  micro-organisms  must  be  supplied  with  air,  which 
is  readily  effected  by  emptying  the  filter  from  below, 
whereby  air  is  drawn  into  the  interstices.  The  filter  must 
stand  empty  for  an  hour  or  more  previous  to  another  filling, 
and  a  longer  period  of  aeration,  say  2  1  hours,  must  be 
allowed  every  seven  or  eight  days. 

The  life  of  a  coke-breeze  filter  worked  in  this  way  is 
practically  without  limit. 

From  the  general  results  obtained  by  these  several  trials 
under  various  actual  working  conditions,  it  is  apparent  that 
there  is  oo  difficulty  in  obtaining  any  desired  degree  of 
purification  by  means  of  a  system  <>l  filtration  conducted  on 
biological    principles.      If    a    higher    degree     of    purity    be 

required  than  that  indicated  by  (he  foregoing,  it  can   be 

obtained   by  an   augmentation  of   the  filtering  appliances   at 

a  comparatively  small  cost,  as,  where  clay  is  obtainable, 

the  method  of  construction  employed  in  making  the  new 
burnt  ballast  filter  bed  at  Sutton  may  be  adopted,  viz.,  by 
simply  digging  out  the  clay  to  form  i  pit  about  8  ft.  deep, 
and  filling  it  up  with  the  same  clay  after  burning,  and  thus 
a  cheap    and  efficient    filter  bed  is   obtained,  the   cost  of   the 

large,  Biter  bed  at  Button,  having  an  area  of  4,454  sq.  ft. 

or  rather  more  than  one  tenth  of  an  acre,  being  less  than 
100/.,  including  all  charges. 
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itv  such  ■  system    the   neeeaeity  for   costlv   fiirms   is 
entire!]   obviated.    The  remits  are  completely  under  oon- 
rrol,  Mini  the  Altera  can  be  arranged  to  rail  all  requirements 
jible  to  contemplate. 

DlBI    I   --ION. 

Dr.  lii  i;n\ki>  Drsn  asked  the  author  to  give  some  further 
information  as  to  the  basis  on  which  he  measured  the  degree 
of  purification.  Had  he  actually  determined  the  organic 
nitrogen  or  the  organic  carbon  in  the  effluents,  or  simply 
applied  the  permanganate  process?  If  that  were  the  case 
the  natural  implication  was  that  oxidation  had  taken  place 
to  B  certain  extent,  but  that  no  organic  matter  had  been 
destroyed.  The  author  had  naturally  avoided  analytical 
figure*-  as  far  as  possible,  but  he  thought  it  would  be  of 
advantage  to  the  discussion  if  be  would  at  least  give  this 
information. 

Mr.  W.  •!  Dibdin  considered  Dr.  Dyer's  question  a  most 
proper  one,  and  gave  figures  derived  from  his  last  experi- 
ments. The  results  obtained  by  the  albuminoid-ammonia 
method  and  the  oxygen-absorption  method  were  so  uni- 
formly consistent  that  he  had  in  bis  concluding  series  of 
tables  given  the  latter  only. 

Dr.  R.  Mksski.  observed  that  the  author  had  stated  that 
the  process  of  purification  proceeded  far  more  rapidly  in  the 
dark  than  in  the  light.  This  statement  appeared  to  him  to 
conflict  with  the  results  obtained  by  Pettenkofer  at  Iser. 

Mr.  E.  G.  Hooi'EK  asked  for  information  as  to  the  means 
of  precipitation  adopted.  He  agreed  with  Dr.  Dyer  that  it 
was  important  not  merely  to  know  the  percentage  of  work 
done,  but  the  degree  of  organic  matter  absolutely  removed. 
He  understood  that  the  solid  portions  of  the  sewage  had 
been  removed,  but  it  was  not  quite  clear  to  his  mind  whether 
some  of  the  chemical  agents  added  to  the  sludge  had  not 
produced  some  of  the  purifying  effect  in  the  effluent  attri- 
buted to  the  action  of  bacteria. 

Mr.  B.  Hall  was  glad  to  be  able  to  confirm  the  author's 
statements,  from  results  in  experiments  in  sewage  purifica- 
tion which  he  had  carried  out  in  1886.  He  had  himself 
obtained  a  purification  of  63"  4  per  cent,  in  the  laboratory, 
as  compared  with  Mr.  Dibdin's  62  per  cent,  for  the  best 
form  of  filter,  and  this  in  experiments  extending  from  five 
minutes  to  three  hours.  His  experiments,  however,  were 
made,  not  with  sewage  effluent,  but  with  crude  sewage  taken 
from  Abbey  Mills. 

Dr.  Rideax  said  the  author  was  to  be  congratulated  on 
the  very  interesting  and  successful  results  he  had  obtained, 
they  being  far  in  advance  cf  Dr.  Drown's  experiments. 
The  subject  seemed  to  be  coming  out  of  the  engineers'  hands 
and  to  be  assuming  the  aspect  of  a  purely  chemical  ques- 
tion. This  was  satisfactory,  as  chemists  by  their  training 
•were  eminently  qualified  to  deal  with  the  matter  from  a 
biological  standpoint.  Mr.  Dibdin  had  propounded  the 
question,  "  What  is  the  proper  biological  condition  of  these 
filters  ?"  but  had  given  no  reply.  Among  other  things  he 
had  mentioned  the  necessity  for  alternate  air  and  work  in 
the  filter.  It  seemed  to  him,  however,  that  in  addition  to 
these  things  it  was  necessary  that  certain  organisms  should 
be  present  in  order  to  ensure  proper  bateriological  condi- 
tions. Although  the  author  had  mentioned  plate  cultivations, 
he  had  given  no  details  as  to  the  specific  organisms  required. 
Perhaps  the  author  would  tell  them  if  he  had  made  any 
attempts  on  isolation  or  determination  of  the  bacteria. 
Warington's  experiments  had  established  the  fact  that  to 
ensure  continuous  nitrification  a  base  must  be  present,  and 
it  may  be  that  the  satisfactory  nature  of  these  experiments, 
as  compared  with  those  in  Massachusetts,  was  due  to  the 
lime  treatment  of  the  sludge,  supplying  alkaline  salts  to  the 
nitrifying  organisms.  It  was  quite  possible  that  this  biolo- 
gical method  might  be  extended  to  the  treatment  of  sludge  ; 
in  fact,  he  knew  of  several  schemes  for  treating  solid  sewage 
matter  by  another  set  of  organisms  altogether,  which  were 
expected  to  effect  the  hydrolysis  of  the  albuminoid  matter, 
the  simpler  molecules  so  formed  subsequently  undergoing 
nitrification  in  the  coke-breeze  filter.  With  respect  to  the 
apparent  contradiction  of  Pettenkofer' s  results,  to  which 
Dr.  Messel  had  referred,  he  would  point  out  that  bacteria  in 
the  latter  case  were  shown  by  Huchner  to  be  most  active  in 


the  superficial  layer  of  water,  and  that  the  bacterial  action 
of  light  in  water  does  not  extend  to  a  great  depth.  He 
would  like,  however,  to  ask  whether  there  was  any  definite 
information  as  to  whether  the  nitrifying  organisms  of  the 
filter-beds  were  really  influenced  by  sunlight  or  not,  as  at 
present  there  seemed  to  be  no  direct  evidence  as  to  these 
special  organisms. 

Mr.  W.  D.  S<  ott-Mo.\<  KiKiK  thought  it  would  be 
difficult  to  estimate  the  enormous  value  of  these  experi- 
ments in  contributing  towards  the  solution  of  the  great 
sewage  problem.  The  first  bacteriological  filter  in  England 
was  put  up  at  his  own  house  in  July  1891.  Mr.  Dibdin 
had  been  good  enough  to  inspect  it  in  the  following  year. 
( 'oke  was  the  material  employed,  and  from  the  biological 
point  of  view  it  was  a  most  interesting  material.  In  fact 
even  Mr.  Dibdin  had  hardly  done  it  justice.  Coke,  while 
porous  in  the  ordinary  sense,  was  peculiar  in  also  providing 
a  number  of  interstices.  The  passing  away  of  the  fluid 
left  these  interstices  locked,  and  when  the  water  rose  again 
the  air  was  enclosed  in  them  and  provided  the  oxygen 
necessary  for  the  purification  of  the  filter.  But  there  was 
one  biological  objection  to  the  use  of  coke,  namely,  that  its 
porosity  led  to  the  large  absorption  of  the  products  of  the 
biolysis  of  the  organic  matter.  That  pointed  to  the  con- 
clusion that  a  coke  filter  would  require  a  long  period  of 
oxidation  in  order  to  break  up  those  products.  Mr. 
Dibdin's  experiments  at  Barking  confirmed  this  view  ;  for 
he  had  found  that  eight  hours  in  the  twenty-four  were 
required  to  restore  the  activity  of  the  filter,  which  had  been 
partly  destroyed  by  the  absorption  of  products  inimical  to 
the  organisms.  In  installing  such  filters  two  cardinal  con- 
ditions must  be  observed.  First,  the  organic  matter  must 
be  supplied  fresh,  so  that  putrefactive  processes  should  not 
have  occurred  in  it  already;  and  second,  the  products  of 
the  organisms  should  be  continuously  removed.  These 
conditions  being  secured,  he  was  certain  that  chemicals 
were  entirely  unnecessary,  except  in  so  far  as  they  might 
aid  the  work  of  the  organisms.  That  meant  saving  London 
an  enormous  expense,  and  that  the  sludge  ships  might  be 
sold  as  soon  as  this  system  was  generally  introduced. 
Great  differences  of  opinion  existed  on  this  question,  even 
amony  chemists ;  the  idea  of  the  use  of  oxygen  was  one 
that  the  chemists  would  cling  to  till  the  very  last,  either  for 
the  direct  oxidation  of  the  organic  matter  or  as  an  assistant  to 
the  organisms  in  doing  the  work.  This  was  to  a  great 
extent  true ;  but,  as  Dr.  Kideal  had  said,  because  one  set  of 
organisms  required  it,  it  did  not  follow  that  all  did. 
Probably  the  first  action  in  these  filter  beds  consisted  in  a 
certain  number  of  organisms  using  up  the  oxygen  in  the 
sewage  completely,  and  was  followed  by  a  zone  of  the 
material  in  which  ether  organisms  did  all  the  work.  With 
regard  to  the  question  of  light  and  darkness,  he  thought 
the  author  had  been  somewhat  rash  in  his  statement, 
because  it  was  well-known  that  the  most  active  part  of  an 
ordinary'  filter  was  the  upper  portion,  which  was  exposed  to 
the  light. 

Mr.  S.  H.  Johnson  considered  that  the  author  had  taken 
the  proper  way  of  determining  the  subject  on  a  large 
scale,  and  it  was  satisfactory  to  know  that  there  was  a  man 
at  the  head  of  the  Chemical  Department  of  the  London 
County  Council  capable  of  so  using  the  appliances  which 
the  resources  of  such  a  municipality  could  place  in  his 
hands.  Mr.  Dibdin  was  dealing  with  a  practical  question, 
and  his  experiments  had  been  conducted  satisfactorily  from 
every  point  of  view,  chemical,  biological,  and  engineering. 
No  doubt  it  would  be  interesting  to  go  into  biological 
researches  on  the  nature  of  the  microbes  concerned ;  but 
that  was  a  wide  question,  requiring  a  lifelong  Study  and 
special  training.  Mr.  Dibdin  had  brought  quite  sufficient 
evidence  of  the  changes  before  them,  and  had  shown  that 
these  changes  were  not  the  result  of  chemical  oxidation 
only,  but  were  the  life-work  of  organisms  whose  vitality 
was  recuperated  by  oxygen  after  they  had  fed  on  the 
albuminoid  bodies  in  the  effluent.  If  the  effluent  was  to 
be  alkaline  in  character,  it  was  necessary  to  remove  the 
carbonates  of  lime,  and  that  would  require  the  addition 
of  more  lime  than  the  microscopic  quantities  hitherto 
advocated  by  the  author,  though  even  then  the  process 
would  still  be  a  cheap  one. 
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Mr.  W.  C.  Sn.i.u:  considered  the  proceaa  a  most  valuable 
one,  especially  where  land  for  the  treatment  of  sewage  was 
difficult  of  obtainment,  and  because  of  the  great  improve* 
mint  it  would  effect  in  the  condition  of  our  rivers.  The 
author's  figures  were  most  valuable,  and  showed  that  the 
great  sewage  question  was  capable  of  a  satisfactory  solu- 
tion in  every  locality,  lie  would  like  to  know  Mr.  Dibdin's 
opinion  of  the  question  of  the  alkalinity  of  the  effluent. 
He  himself  approved  of  its  being  sligbtly  acid,  and  that 
condition  was  generally  considered  by  chemists  to  be  the 
better. 

Mr.  Bkrtbam  Blouht  regarded  the  excellent  working 
done  by  these  filters,  even  in  the  cold  months,  as  not  only 
interesting  in  itself,  but  of  great  practical  importance. 
Seeing  that  the  purification  of  sewage  by  regulated  filtration 
was  eminently  a  biological  phenomenon  and  dependent 
on  the  life-activity  of  micro  organisms,  it  seem  to  him 
desirable  to  know  whether  the  activity  of  these  organisms 
was  controlled  by  the  temperature  of  their  environment. 
If  that  was  so,  their  activity  would  be  greatest  within 
certain  narrow  limits,  and  it  followed  that  a  filter  would 
have  the  greatest  efficiency  at  a  certain  temperature,  which 
temperature  might  be  difficult  of  attainment  in  our  variable 
climate.  It  might  be  weli  that  ihe  activity  of  the.  organisms 
maintained  the  temperature  of  the  interior  of  the  filter  above 
the  outside  temperature.  Such  a  fart  should  be  suscep- 
tible of  proof,  and  possibly  the  author  might  have  determined 
it,  and  could  supplement  his  observations  in  that  particular. 

Mr.  Scott-Mokcrieff  wished  to  mention  an  interesting 
fact  bearing  on  that  matter.  On  one  occasion,  when  a 
slight  fall  of  snow  covered  the  whole  of  the  ground  round 
about  his  house,  the  only  portion  of  the  fall  that  was  melted 
was  that  on  the  top  of  the  filter  bed,  showing  that  the 
temperature  was  higher  immediately  beneath. 

Mr.    S.   Hall  a-ked  if   the  crude  sewage   were  acid  or 


J.  Diisdix  replied  that   it  was   generally  slightly 


alkaline. 

Mr.  \Y 
alkaline. 

Mr.  W.  F.  Rkij>  wished  to  know  what  was  the  minimum 
depth  of  coke  breeze  possible  for  efficient  filtration.  That 
would  be  an  important  point  in  many  low-lying  localities, 
such  as  Ohertsey,  where  the  necessity  for  pumping  the 
sewage  might  possibly  make  all  the  difference  between 
sewering  a  district  effectually  and  not  doing  it  at  all.  lie 
would  like  to  know,  al^o,  if  any  experiment  has  been  made 
as  to  increasing  the  rapidity  of  the  filtration  by  washing 
out  the  filter  periodically.  Also  whether  the  author  con- 
sidered it  absolutely  necessary  to  oxidise  the  nitrog 
matter  to  nitric  acid;  was  it  not  sufficient  to  convert  it  into 
salts  of  ammonia?  If  so,  a  totally  different  set  of  organisms 
would  come  into  play,  and  they  might  exist  under  other 
ditions. 

Mr.  Greatokkx  -i 'I,  with  reference  to  gome  remarks  of 
Mr.  Dibdin's  of  the  results  of  the  filters  under  his  (the 
speaker's;  charge,  he  would  like  to  explain  that  the  low 
■of  13*0  per  cent,  was  due  to  the  fact  that  the  filter 
had  been  only  ju~t  -tailed,  and  was  not  in  a  Satisfactory 
condition       II  mposed  of   burnt   ballast,    ashes,   and 

-oil.  They  had  Bince  removed  the  latter  component,  and 
now  the  results  from  all  four  filters  were  practically  equal. 
The  best  results,  however,  were  got  from  the  coke  breeze. 
All  the  filters  had  been  worked  equally  for  the   last    \i 

months,  and  the    result  I  good  that  they  could    pass 

the  effluent  straight  into  the  brook  under  the  certificate  of 

tors.    Th  iour  filters  it   was  possible  to 

deal  with   th  of   15,000  people  without   using  an 

of  land,  except  for  the  filt 

A    member    inquired   if  the    (m-c   ammonia    underwent 

oxidation,  and  v..,-  answered  that  it  did  to  a  certain  extent. 

in  reply,  regretted  that  time  did  not  permit 

bun   to  an  wet  in   full  the  various  question!  raised,  all  of 

which   were  important  and  interesting.     Mr.  Johnson  had 

i  that  they  bad  carried  out  the  in 

•m  a  purely  practical  point  oi  riew,     Thej  wanted 

minimum  quantity  of  land  required  for  efficienl 

dlter  beds  to  produce  an  effluent  free  from  odour,  colour, 

and  liability  to  after-putrefaction.     Whether  it    contained 

oi  more  organisms,  of  more  or  less  organic  matter, 

-arded.    Thei  was  not  necessary  to  enter 


into  an  elaborate  biological  investigation,  which  would  have 

been  lengthy  and  expensive  ;  in  fact,  if  lliev  had  waited 
to  illustrate  all  tloe  hye-(|iU'stions  they  would  not  have 
been  one-tenth  on  their  way  by  this  time.  lie  made  that 
remark  at  once  so  that  the  meeting  might  appreciate  the 
lines  upon  wh'ch    In:   hid   worked.      Dr.  Dyer's    question  as 

to  the  measurement  of  th':  degree  of  purification  had  been 
answered.  Dr.  Mes-el  had  raised  th-  question  of  the 
action  of  the  organisms,  and  had  bee  i  answered  by 
Dr.  Rideal.  He  could  only  say  thai  they  found  the  results 
better  when  the  whole  of  the  eflluent  was  buried  in  the 
body  of  the  filter,  and  that  pointed  to  the  fact  that  the 
Organisms  worked  better  in  the  dark — a  view  which  was 
expressed  by  Wurintrton,  confirmed  by  the  experiments 
of  Marshall  Ward.  With  respect  to  Mr.  Hooper's  sugges- 
tion that  chemicals  added  to  the  sludge  might  have  had 
some  of  the  effect  attributed  to  the  filter,  he  did  not  think 
that  was  the  case.  Only  two  to  four  grains  of  lime  and 
one  grain  of  ferrous  sulphate  per  gallon  were  added,  and 
practically  the  whole  of  this  was  precipitated  with  the 
sludge  rind  left  the  effluent  neutral.  Mr.  Hall's  figures 
were  interesting  and  accurate,  but  as  they  referred  to  crude 
sewage  they  hardly  concerned  the  paper  in  hand.  Dr.  liideal 
had  raised  a  host  of  questions — too  many  to  deal  with  at 
that  late  hour.  As  to  the  alleged  overworking  of  the 
polarite  filter,  he  had  pointed  out  in  the  paper  that  in  the 
combined  filter  the  sand  did  42  per  cent,  of  the  work,  and 
the  polarite,  &c.  the  remainder.  Onlyr  a  small  portion, 
therefore,  of  the  action  could  be  attributed  to  it.  The 
proper  biological  condition  he  took  to  be  that  condition 
when  nitrification  proceeded  satisfactorily.  One  might,  in 
a  new  filter,  get  a  large  percentage  of  purification  for  a  short 
time  ;  then  that  ceased  and  the  filter  required  attention,  but 
when  it  bad  settled  down  into  a  proper  condition  nitrifica- 
tion would  proceed  regularly,  and  a  sweet  effluent  would 
be  yielded.  As  to  the  special  organism,  he  had  started 
with  the  idea  that  it  would  be  necessary  to  isolate  it,  but 
after  a  few  weeks  found  that  the  bacteria  present  in  the 
sewage  answered  the  purpose  very  well.  The  addition  of 
acid  to  the  sludge  with  the  object  of  keeping  it  only 
resulte  1  in  offensive  odours.  He  liked  to  hear  people  talk 
of  the  treatment  of  sludge,  as  it  gave  great  hopes  fir  the 
future,  but  his  experience  of  the  matter  had  forced  him  to 
the  conclusion  that  the  less  one  had  to  do  with  it  the 
better.  The  late  Mr.  Rhodes  and  himself  made  a  biological 
experiment  with  it.  Tl.ey  placed  on  end  a  30-ft.  iron 
cylinder  and  filled  it  with  sludge.  .Mr.  Rhodes  hoped  that 
the  weight  of  the  solid  matters  would  carry  it  all  down  and 
leave  a  clear  supernatant  water.  On  inspecting  it  on  a  hot 
day,  however,  they  found  that  the  whole  of  the  sludge  was 
boiling  away  on  the  top,  and  that  they  could  draw  oil'  clear 
water  from  the  bottom.  The  whole  matter  was  so  offensive 
that  they  had  to  get  rid  of  it  at  once.  He  was  glad  to  hear 
Mr.  Seott-Moncrieffs  remarks.  That  gentleman  was,  as  he 
had  -aid,  one'  of  the  first  to  take  up  this  question,  and  he 
had  done  it  in  a  very  thorough  manner.  As  to  the  absorp- 
tion of  the  products  of  the  organisms  in  the  interstices  of 
the  coke,  no  doubt  that  took  place,  and  thej  found  it 
desirable  to  give  the  coke  as  much  rest  as  possible,  so  that 
these  organisms  might  get  their  share  of  the  revivifying 
atmospheric  oxygen.  He  quite  agreed  thai  deposition  of 
the  organic  matters  was  necessary,  and  had  stated  so  in 
the  paper.  Otherwise  much  more  -pace  would  he  required. 
But  one  must  get  rid  of  the  sludge  before  dealing  with  the 
effluent.     He   was  obliged   to    Mr.  Johnson   for   his  kind 

remarks.  He  could  assure  him,  however,  thai  he:  need  not 
fear  any  necessity  for  adding  more  lime  to  the  crude 
sewage.  In  fact,  if  they  had  tin-  time  the\  could  do  without 
tie-  addition  of  chemicals  at  all,  hut  the  pr !8S  was  accele 

rated  bj  the  small  quantity  now  used.     Mr.  Billar's  remarks 

left  him    absolutely  nothing  to  answer.      As  to  temperature, 

the  biological  action  winch    took  place  m  a  manure  heap 

was  well  understood,  and  the  source  Of    heat  in  manure  was 

nothing  more  or  less  than  the  life  processes  of  the  organisms 

therein,  so    that     in  a  filter    tblS  action    was  also    a    constant 

source  of  heat.  The  question  raised  by  Mr.  Reid  a-  to 
i  In-  minimum  depth  for  a  filter  bed  was  an  interesting  one. 

lb-  could  only  say  that  ever}'  district  must  he  dealt  with  on 
its   own    merits,   and    would   advise   them     to   try   any   depth 
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ihai  could  be  got,  even  if  onlj  sii  inches.  As  to  tin-  effect 
of  washing  the  alter,  possiblj  it  might  do  good,  but  care 
muat  be  taken  not  to  wash  out  the  organisms  which  bad 
been  cultivated  in  order  to  '1<>  the  work,  otherwise  the  filter 
would  have  to  be  reconstructed  •.  and  an  old  filter,  properly 
revivified  by  reel  worked  better  than  a  new  one.  Theoxida- 
tion  of  tlu-  nitrogen  into  nitrates  and  nitrites  was  also  a  matter 
which  must  be  Bettled  by  the  requirements  of  the  locality. 
[fonlj  rough  filtration  was  wanted  they  need  not  cany  the 
process  BO  far  as  to  gel  complete  nitrification;  they  had  in 
the  filter  a  delicate  apparatus  which  could  he  worked  so  as 
lo   secure   the   n  Milts   actually  required.      Jn   conclusion,  he 

1  i\  glad  to  have  had  an  opportunity  of  placing  these 
results  before  the  Section,  and  for  the  very  kind  way  in 
which  bis  paper  had  been  received.  Their  thanks  were, 
however,  vcalh  due  to  the  intelligent  policy  of  the  Main 
Drainage  Committee  of  the  London  County  Council,  headed 
by  Mr.  ldris  and -Mr.  McDougall,    who,  as   members  of  the 

and  Thames  Conservancy  Hoards  respectively,  were 
fully  alive  to  the  importance  of  the  question,  and  had  actively 
supported  him  in  carrying  out  the  necessary  experiments. 
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Meeting  held  Wednesday,  Xovember  6th,  1895. 


CHEMICAL  INDUSTRIES  AS  AUXILIARIES  FOR 
THE  PRACTICAL  FARMER. 

CHAIRMAN'S  ADDRESS. 
'•'  Gre*t  Britain  is  singularly  behind  other  civilised 
countries  in  the  work  of  agricultural  investigation."  This 
was  the  emphatic  pronouncement  of  Professor  Warrington 
at  the  recent  meeting  of  the  British  Association  at  Ipswich. 
Professc  r  Green,  at  the  same  meeting,  fully  endorsed  this 
statement  and  added  that  the  farmer  was  apt  to  regard 
chemistry  as  comprising  only  the  chemistry  of  soils,  whereas 
it  was  of  even  greater  importance  to  pay  attention  to  the 
chemistry  of  plants,  and  generally  to  give  the  plant 
organism  the  same  attention  from  various  points  of  view 
that  was  now7  given  as  a  matter  of  course  to  the  animal 
organism. 

His  to  science  then,  and  particularly  to  chemical  science, 
that,  as  a  last  resource,  the  practical  farmer  has  to  look  for 
his  salvation. 

After  a  lapse  of  more  than  50  years  the  well-known 
"Familiar  Letters  on  Chemistry," by  Justus  von  Liebig, 
are  making  their  influence  felt.  It  was  in  those  letters  that 
the  founder  of  agricultural  chemistry  first  laid  down  its 
principles,  and  it  is  only  now,  after  all  these  years,  that  the 
British  farmer  becomes  alive  to  the  importance  of  scientific 
farming. 


Professor  Warrington  justly  complains  :  "  We  are  obliged, 
at  the  present  time,  to  employ  German  analyses  for  all 
purposes  of  teaching  or  calculation,"  for  we  hare  none  of 
our  own  in  Great  Britain,  I  hope  you  will  forgive  me  for 
again  calling  attention  to  the  fact,  as  I  did  on  previous 
occasions  when  I  addressed  you  on  the  subject  of  the  Sugar 
Beet  Industry,  that  continental  farmers  have  not  only  applied 
the  science  of  chemistry  to  ordinary  agriculture,  but,  since 
the  introduction  of  chemical  industries  in  connection  with 
their  farms,  they  get  better  prices  for  their  produce,  with  a 
remunerative  use  for  the  by-products. 

This  paper  i^  not  designed  to  be  an  agricultural  one,  but 
has  been  written  with  the  purpose  of  pointing  out  to 
technical  chemists  where  I  believe  then-  is  a  field  of 
usefulness  for  their  Labour  in  Great  Britain. 

The  prevention  of  the  gradual  depopulation  of  rural  dis- 
tricts and  the  stemming  of  the  stead}-  migration  of  agri- 
cultural labourers  into  already  overcrowded  cities,  has 
absorbed  the  constant  attention  of  social  and  political 
economists  for  a  great  number  of  years  past.  It  is  not  here 
in  England  alone  that  the  tiller  of  the  soil  has  been  lured  by 
higher  wages,  constant  work,  better  food  and  clothing,  and 
the  attractions  of  a  more  crowded  and  perhaps  more  civilised 
existence  away  from  his  village  homestead,  but  over  all  the 
continent  of  Europe  there  is  much  the  same  tendency  to 
change  the  rural  life  for  the  urban  one.  1  am  so  far  not 
aware  that  any  practical  or  serious  effort  has  been  made  in 
England  to  deal  with  this  tendency,  more  especially  by 
offering  to  labourers  anything  which  would  compensate  for 
the  attractions  of  the  cities.  In  other  European  countries, 
however,  a  determined  policy  has  been  adopted.  Continental 
Governments  are  now  encouraging — with  all  the  influence 
they  have  at  their  command  and  also  with  substantial  aid 
in  subsidies — a  more  modern  and  advantageous  system  of 
agriculture,  whereby  farming  is  directed  into  such  channels 
as  will  show  the  best  results  and  most  profitable  return. 
The  aid  of  chemical  industries  has  been  enlisted,  and  is 
proving  to  be  of  the  greatest  possible  value.  It  is  to  them 
that  continental  farmers  attribute  the  fact  that  they  have 
not  more  severely  suffered,  or  indeed  been  entirely  crushed 
out  of  existence  by  the  intense  competition  and  low  prices  of 
Californian  wheat,  Persian  barley,  American  pork,  South- 
American  cattle  and  Australian  mutton. 

One  is  inclined  to  ask  why  this  country  should  be  the 
only  one  where  the  development  of  agriculture  is  positively 
discouraged  and  industrial  success  made  problematical 
through  defective  legislation.  Time  after  time  I  have 
pointed  to  one  industry  alone,  sugar  beetroot  growing, 
which  I  have  proved  might  be  adopted  with  the  greatest 
possible  advantage,  and  Avith  every  reasonable  hope  of 
success,  since  nature  herself  seems  to  favour  its  gowth  in 
this  country. 

Whilst,  however,  those  at  the  head  of  affairs  are  afraid  to 
tackle  unscrupulous  bounties  given  by  other  countries,  with 
the  object  of  forcing  their  goods  upon  us  to  the  extinction 
of  our  own  industries,  it  is  scarcely  to  be  wondered  at  that 
the  British  agriculturist  hesitates  to  invest  his  capital  aud 
labour  in  a  new  enterprise. 

Not  only  must  one  accuse  the  "  powers  that  be  "  of  sins 
of  omission,  in  permitting  undue  competition  to  cripple  our 
struggling  industries  and  to  prevent  capital  being  directed 
into  healthy  and  natural  channels,  but,  when  we  come  to 
consider  the  feasibility  of  introducing  fresh  industries,  I 
will  go  so  far  as  to  say  that  such  laws,  as  we  have 
positively  prohibit  the  smaller  farmers  from  adopting  such 
means  of  revenue,  as  are  open  to  his  confrere  on  the 
continent.  Not  only  so,  but  our  laws  seen  to  be  framed 
with  the  object  of  debarring  farmers  from  employing  a 
large  amount  of  labour,  which  would  be  kept  on  the  home- 
stead all  the  year  round  through  the  farmer  becoming  a 
manufacturer  as  well  as  a  grower. 

These  auxiliaries  to  ordinary  agriculture  are  termed  in 
Germany  "  Landwirthschaftliche  Nebengewerbe."  Most  of 
these  employ  a  large  number  of  labouring  men  and  women 
all  the  year  round. 

Why  this  matter  has  not  been  seriously  taken  up  by 
those  members  of  Parliament  who  represent  agricultural 
districts  is   somewhat  astonishing.      Individual  efforts   are 
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frittered  awav  in  useless  discussions  over  rents,  rates  and 
taxes,  whilst  an  object  lesson  lying  close  at  band  is  sedu- 
lously avoided. 

I  must  here  pause  for  a  moment  to  explain  that  there  are 
two  very  important  brandies  of   agriculture,  both  of  which 


are  dependent  for  their  success  upon  modern  scientific 
treatment,  which  I  purposely  abstain  from  attempting  to 
dilate  upon  in  this  paper.  Each  would  requires  paper  of  its 
own.  1  refer  to  the  growing  of  sugar  beetroot  and  the 
manufacture  of  dairy  produce. 


Seven  Years'  Results  of  Experiments  in  growing  Sugar  Bkktroot. 


1889. 


s 
o 


•3 
a 


Xumber  of  experiments  . . 
Average  weight  of  entire 

plant  in  grammes. 
Average  weight    of   roots 

alone  in  grammes. 
Quantity  of  sugar  in  100 

parts  of  the  juice. 
Quantity  of  roots,  without 

leaves'  grown  per  acre. 
Quantity  "of  sugar  per  acre 


1,002 


382 


1576 

15-0 


2 
962 

■ill 

17-55 


909 

577 

16"39 


a 


871 

5S1 

15-51 


13'29      12-70 


1890. 


a 


o 


- 

e3 


1,098 

788        406 
12-61     12-10 


20 
1,365 

730 

11-69 


C5 


P* 


830 

489 
16-62 


535 

37(1 
1562 


1891. 


12-90     11-20 


— 
a 
— 


15 
1,252 

701 

1321 


— 
= 


1 


i 


- 


7  32 

997      1,283 

406         713         480         317 

12-88   13-48  15-95   14'3S 

11-07   8-97 
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England.     Scotland.    Ireland.   Germany.    France. 


Number  of  Experiments.. 
Average  weight  of  entire 

plant  in  grammes. 
Average   weight   of  roots 

alone  in  grammes. 
Quantity  of  sugar  in  100 

parts  of  the  juice. 


Quantity  of  roots  without 

leaves  grown  per  acre. 
Quantity  of  sugar  per  acre 


20 

1,125 

623 

13-32 


13-85 


17 
831 

405 

13-91 


i2-; 


25 
810 

409 

14-52 


14-05 


792 

498 
16-56 


5».;i 
101 

11-92 

20-25 


1S93. 


England. 


Scotland. 


Ireland. 


Germany. 


22 
1,447 

927 

13-64 


19    9    1     0 
2  13     0  10 


22 
1,191 

658 

14-00 


673 

356 

14-83 


697 
382 

15-11 


-r 

c    >    2     w 


-    s    i.    - 

i-     ■-     —  — 

26    8    3    0       14  15    0    0       11    1    3    2 


3  14    0    3 


3    3     0 


0     4 


1S94. 


England. 


Ireland. 


Germany. 


Number  of  experiments . . 
Average  weight  of  entire 

plant  in  gram 
Aver.-  I    of    roots 

alone  j:i  grammes. 

tity  of  sugar  in  100 

parts  of  the  j 


Quantity  of  roots  without 

haves  grown  p 
Quant 


29 
1,220 

670 

14'  10 

n 

1 1  £  2 

1 1  •>  1  ss 

2    0    2  16 


2 

1,209 

14"65 

en 

f~  i  ■-   '- 

]5     (i    (l    0 
2    3 


1,(130 

613 

1439 


7-    s    t   g 


is.'". 


England. 


Scotland.  Germany 


11 
1,648 

92(i 

14-93 

OB 

O     >     E       2 

E-     t     a     £ 

17     1      o     2 

2  10     3  27 


1 
2,207 

1,155 

1530 

o    &    5°       T- 
ri    o    er    — 

19  10     0     0 
2  19    2  19 


1,021 

545 

16-14 


On  sugar  beetroot,  I  have  already  read  two  papers  before 
yon,  and  published  the  result-  of  many  valuable  experiments. 
.My  object  to-day,  however,  is  to  deal  with  other  root  and 
bulb  crops,  viz.,  chicory  and  potatoes. 

I  think  it  is  generally  known   that  the  beetroot   industry 

is  in  no  small  measure  indebted  for  it-  first  impulses  to  the 

•opt  of  Napoleon    I.  to  shut  out  all  colonial  produce 

from  the  continent,  with  a  view  to  ^anrfging  the  trade  of 

land.     (  if  Slat  November  1806.)     Through  the 

operation  of  the    mum    edict,  bome-grown    cbieorj    first 

use  an  important  article  of  daily  i  rabstitate  for 

the  ■ea-bome  coffee,   for,  after   trying  many  other  vegetable 

bicorywai  selected  a<  being  the  best,  and  it  has 
remained  a  titute  for,  or  an  adulterant  of, 

pore  eoA 

About  the  w  ir  1820  chicory  was    fir-t    imported  into  this 
ntry,  atid  it  very  BOOB  became    ore-  of  the    regnlar  crops 

in  Kssex,  Norfolk,  Lincolnshire  aid  Yorkshire,  but  of  late 

m  its  cultivation  ha-  rapidly  declined,  the  cause  being 

apparently  the  oneroai  danea    imposed    by    the    inland 


Revenue  Department  upon  the  grower  in  protection  of  the 
revenue.  Chicory  is  perhaps  the  only  substitute  which  can 
be  profitably  grown  in  England,  yet  at  the  same  time  it  is 
subject  to  an  excise  duty.  When  one  is  reminded  of  this 
i  ins  lamentable  th.it,  in  the  present  state  of  agricultural 

affair-;,  an  impost  should  be  placed  upon  any  crop  which 
could  be  raised  profitably.  The  whole  amount  of  the  duty 
is  comparatively  a  small  one,  still  the  Hritish  farmer  would 
doubtless  be  thankful  for  small  mercies. 

Another  reason  advanced  for  the  decline  in  this  growth 
in  England,  is  that  it  is  exhaustive  in   its  nature,  and  some 

landlords    forbid    their    tenants    for    that    reason    to  raise  it  ; 

but  surely  with  our  present  advanced  knowledge  as 
regards  artificial  manures  this  objection  need  no  longer 
apply. 

It  hai  already  been  ascertained  that  chicory  may  In 
grown  just  aa  well  in  England  as  on  the  continent,  and 
perhaps     better,    for    in    tin-    open     market    English    chicory 

brought  somewhat  better  prices  than  the  imported  article 
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The  import*  for  1894,  according  to  the  Board  of  Trade 
returns,  wi  re  :  — 

i:  iu  or  kiln  dried  ohic  .1.  5.402  torn 

l:    .  1  Mill     64        ,. 

four-fifths  of  which  wet              'I  for  home  consumption. 
Home  grown  chicorj  for  the  year  ende  I 
3UI  March,  ail  in  forkshire 117  tens 

The  total  amount  looks  comparatively  small  in  figures, 
but  when  one  realises  thai  the  total  consumption  of  coffee 
;,,  the  United  Kingdom  is  only  1,200  tons  per  annum, 
chicory  al  once  assumes  an  important  place  in  com- 
parison. 

The  quantity  of  chicory  grown  in  the  United  Kingdom 
in  the  years  1867  to  1894:— 


Year  ending 
Slsl  M  ireh. 

Weight. 

Rati'  1  1  Excise  Duty 
per  <  !wt. 

Cwts. 

U  s.  d. 

1867 

20,611 

14    3 

1868 

1 7,355 

„ 

1869 

11342 

,, 

L870 

12,525 

„ 

1871 

15,606 

,, 

1S72 

11.10S 

,, 

1873 

9,131 

0  12     1* 

ls7t 

7.  sic, 

„ 

1-7.-. 

5,5  r.' 

» 

1876 

5,072 

V 

1-77 

1,704 

,, 

L&78 

i.:',7.-, 

,, 

1879 

3,311 

,» 

L880 

8,181 

n 

1881 

2,365 

,» 

1882 

2,869 

,, 

1-s:! 

2,803 

,» 

isst 

2,952 

,t 

L885 

3,701 

„ 

1886 

4,449 

„ 

ISS7 

3,116 

,» 

1888 

2,906 

»» 

1889 

1.707 

,, 

1893 

2  :.7  t 

», 

L891 

2,596 

,* 

1892 

2,789 

>» 

1893 

2,594 

„ 

1894 

1,648 

,1 

is'.':, 

2,330 

" 

*  From  1st  May  1872. 

The  cultivation  of  chicory  is  somewhat  allied  to  that  of 
carrots.  It  is  sown  about  the  end  of  April,  and  about 
four  lbs.  of  seed  go  to  the  acre.  Tbe  roots  are  drawn  in 
November,  and  yield  from  1  to  1}  tons  of  dried  root 
per  acre. 

The  process  of  manufacture  is  a  very  simple  one.  The 
root  after  being  harvested  is  cut  into  slices  or  small  cubes 
and  dried  in  kilns.  It  is  then  roasted  in  cylinders  pre- 
cisely like  coffee,  either  by  itself  or  with  the  addition  of  one 
to  two  percent,  of  fat.  The  roasted  chicory  is  then  ground 
in  the  coffee  mill  and  sorted  by  sieves  into  separate  grades. 
It  is  then  placed  in  a  damp  cellar  or  warehouse  to  absorb 
moisture,  this  having  the  effect  of  enriching  the  colour,  the 


1  (  suit  being  B  dark  brown  tough  crumbly  powder  similar  in 
appearance  to   ground    coffee,   and    so   well    known    to    the 
public  as  chicory. 
As  a  chemist    I    could  not  for  a  moment  recommend 

chicory  as  a  dietetic.  It  contains  no  nutritive  substance, 
nor  can  it  be  classed  amongst  those  other  food  accessories 
known  to  chemists  as  stimulants  or  condiments.  It  does 
not  tend  to  Stimulate  digestive  secretions  in  the  same  way 
that  coffee  does,  nor  has  it  any  effect  on  the  nervous 
system.  Indeed  it  may  be  classed  as  simply  an  adulterant 
and  nothing  more.  Still  there  i.-  a  commercial  demand  for 
it,  and  we  are  not  so  much  interested  in  its  dietetic 
properties  as  in  its  money-making  value.  There  is  a 
demand  for  the  article,  and  there  is  no  reason  why  that 
demand  should  not  be  supplied  by  the  British  tanner. 

All  the  processes  in  manufacture  arc  guch  as  would 
afford  employment  to  unskilled  labour,  and  tend  to  keep 
the  population  round  the  farmsteads  during  the  slack 
season. 

Chicory  is  devoid  of  any  equivalent  to  Caffe'in,  the 
stimulating  agent  of  coffee,  and  according  to  II.  Schultz  iu 
ISrunswick  contains  :  — 

Water 87#50 

Raw  protelne 1'IS 

Raw  fat 0"66 

Non-nitrogenous  extractible  matter  8'41 

Raw  fibre 0'90 

Asii r:ji 

100 '00 

By  analysis  made  under  my  direction — 

A  sample  of  Foreign  Dried  Chicory  Root  contained — 

Saccharose 2*90  per  cent. 

Invert  sugar 14*20 

Belyium  Dried  Chicory  Root  contained  — 

Saccharose l3-40  per  cent. 

Invert  sugar 12'75       „ 

While  English  contained — 

Saccharose 1' 80  per  cent. 

Invert  sugar 15'GO       „ 

And  Green  Chicory  Root  grq,wn  in  England  contained — 

Saccharose 0*95  per  cent. 

Invert  sugar 4*65 

with  an  average  weight  of  235  grammes  each  root. 

The  sugar  contained  in  the  dried  root  caramelises  in 
roasting,  and  the  strong  colouring  power  of  the  caramel 
and  its  aromatic  smell  are  the  only  justifications  for  its 
use. 

Erom  the  consideration  of  an  agricultural  crop  of  com- 
parative small  value  I  now  come  to  one  which  is  of  much 
greater  importance  to  farmers  as  well  as  to  numerous 
chemical  industries,  at  all  events  on  the  continent  of 
Europe  if  not  in  the  Lrnited  Kingdom.  I  mean  the 
potato  crop. 

From  this  well-known  bulb  starch  is  extracted,  starch 
sugar  is  made,  and  last,  but  not  least,  a  potent  spirit  is 
distilled. 


Table  A. 

COXTIVATION    OF   POTATOES. 


Acreage. 


1891. 


1892. 


1893. 


Yield  in  Tods. 


1891. 


1892. 


1893. 


United  Kin 

Germany 

Austria-Hungary 
Prance 

Russia 

Belgium 

Italy  


1,286,126 
7,210,232 
3,891,110 
3,687,058 

1883  7. 
Average. 
3,713,310 

1866. 

423,351 

147,408 


1,265,386 
7,236,626 
3,988,109 

3,734,976 


5,355,393 

1880. 
492,412 
479,000 


1,251,556 
7,501,061 
4,003,413 

3,777,391 


5,667,357 


6,090,047 

18,260,119 

8,474,491 

10,9S7,7«5 


•2.43!'.  7.52 
727.320 


5,633,954 
27,538,741 
12,336.116 

13,317,731 


U71.317 
7.J  1,378 


10,593 
31,759,099 

11.721,103 
11,651,183 


23,41*,9GG 
4,041,731 
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Although  the  potato  crop  is  generally  considered  to  be  a 
paying  one  in  the  United  Kingdom,  still  it  remains  a  fact 
that  an  insufficient  quantity  is  grown  to  supply  the  actual 
demands  for  human  food  alone,  consequently  a  large 
quantity  has  to  be  imported  annually  from  the  continent. 

Notwithstanding  this  remarkable  fact,  it  is  shown  b\  the 
preceding  table  (A),  that  the  acreage  under  cultivation  in 
these  islands  is  still  diminishing  !  Whereas,  on  the  other 
hand,  our  continental  neighbours  are  increasing  the  acreage 
under  this  crop. 


The  decline  in  the  acreage  of  the  crop  of  the  United 
Kingdom  is  all  the  more  astounding  since  the  agricultural 
returns,  given  in  Table  1J,  show  conclusively  that,  this  crop 
is  more  prolific  on  our  soil  than  on  any  other.  Germany 
is  the  only  country  which  in  any  way  approaches  Great 
Britain  in  yield,  and  is  even  then  20  per  cent,  less  than  the 
United  Kingdom,  and  50  per  cent,  less  than  Great  Britain, 
while  France,  Russia,  Austria,  and  Hungary  follow  in  the 
order  named. 


T.vni.E  B. 

International  Comparison  of  the  Potato  Crop  according  to  the  Harvest  Statistics  or  the 

German  Empire  for   1893-4 




Germany. 

Austria. 

Hungary. 

Italy. 

France. 

Great  Britain 

and  Ireland, 
exclusive  of 
Isle  of  Man 

and  Channel 
Islands. 

Russia. 

United 
States  ol 
America. 

1S03. 
31,800,838 
9,421 

1,430 

1893. 
8,219,507 
6,671 

764 

1S92. 
2,733,203 
5,374 

393 

1892. 
755,369 

3,500 

55 

1832. 
13335,271 

7,932 

773 

1893. 
6,646,995 

11,629§ 

383 

1S93. 
23,448,936 
6,826 

532 

1893. 
4,907,882 

Average  weight  in  lbs.  correspond- 
ing to  each  inhabitant. 

4,187 

175 

§  The  average  yiel  1  per  acre  in  Great  Britain  alone  was  6'59  tons. 


Potatoes  necessary  for  sowing  according  to  the  figure 
published  in  the  statistic  of  the  German  Empire  1893-94, 
2,000  kilos,  per  hectare  equal  to  1,773  lbs.  per  acre.  That 
means  the  seed  is  18  per  cent,  of  the  crop,  1  ton  produces 
5-4  tons. 

In  Germany  considerable  attention  has  been  given  to 
raising  seed  potatoes,  but  more  particularly  with  the  object 
of  procuring  varieties  which  are  specially  adapted  for  the 
production  of  alcohol  and  starch. 

In  France  the  annual  area  sown  is  about  3,342,000  acres, 
and  the  produce  about  10,100,000  tons,  of  which  about 
loo,()00  tons  are  exported.  Quite  two-fifths  of  the  French 
product,  or  some  4,000,000  tons,  arc  annually  used  in  France 
in  the  manufacture  of  starch  and  alcohol. 

Table  C  will  still  further  emphasize  these  interesting 
figures,  and  show  us  the  relative  importance  of  the  crop  in 
Germany  and  Great  Britain,  for,  while  in  Germany  111  per 
cent,  of  the  cultivated  acreage  is  under  this  crop,  only  1 .'.  per 
cent,  is  the  ratio  for  Great  Britain. 

Table  C. 

On  every  100  acres  under  cultivation  in  Germany  for 
agricultural  and  garden  produce  : — 


Dr.  Emil  Wolff  gives  the  following  figures:  — 

Table  D. 
Potatoes  contain  in   1,000  parts. 


Mater. 

Nitrogen,  i     Ash. 

Oxide  of    1    Oxide  of 
Potassium.  1    Sodium. 

Lime. 

7.-.H                 3-1                9-5 

5-8 

0-3                0-3 

— = — ,<^_ - 

■vi.,   .  .,  :„       Phosphoric       Sulphuric       o-,-  •     ,   .,        „., 
Magnesia.          A(:;(,                Acid.          Silicic  Acul.      Chlorine. 

1                       | 
6*5                    1*6                      06                      0*2                    0"3 

!  here  were       Acres 
planted  with 


In  is;:;. 


In  is-:-. 


In  L893. 


i  ami  leguminous  pi 

Potatoes 

oot  for  feeding  purposes. 

i root 


On     every 
tain  :  — 


59'  79 

60'06 

60*94 

10*59 

It'll 

11-57 

P26 

1*40 

1*67 

i    i;s 

1-28 

L  *  51 

l iK)    acres    of    cultivated    land     in     Great 


Then  wen 

planted  « ith 


'  r<,|is 



'1  urnips,  swedes,  snd  mangoldx 


In  IS71. 


80*2 

17 


In  lu'.U. 


261 

1-7 

ill 
1*5 

71 

7-1 

land  ,  then  i  ire,  take  a  unique  position,  inasmuch 

M  th<-y  are  the    only  Puropean    Male    \„    which,  during  the 
,  the  Cultivation  of  the  potato  lia      de.  lined. 

Potatoes,  like  chicory,  are  an   exhau-ting  crop,  which  the 

following  analrsii  will  show. 


These  figures  are  interesting,  inasmuch  as  they  show  us 
to  what  a  large  extent  potassium,  phosphoric  acid,  and 
nitrogen  enter  into  the  crop,  and  these  constituents  of  course 
in  scientific  farming  must  be  replaced  in  suitable  manures. 

Without  giving  the  intermediate  years,  I  may  state  that 
in  IHS.j,  1,340,023  acres  yielded  0,374,242  tons  in  the 
United  Kingdom,  against  1,221,544  acres  and  4,602,147  tons 
in  L894. 

Curiously  enough  the  import  of  potatoes  has  declined 
even  more  rapidly  than  the  growth,  which  of  course  mani- 
festly si  ows  u<  that  potatoes,  as  a  food,  are  losing  their  hold 
upon  the  public  taste  in  these  islands.  Probably  the 
increased  wealth  of  the  wage-earning  classes  has  much  to 
do  with  this,  and  year  by  year  they  are  living  on  more 
expensive  foods,  such  as  meat,  fish,  iK:c.  Still,  we  must 
steadily  bear  in  mind  the  fact,  that  the  whole  of  the  potatoes 
grown  and  imported  are  consumed  as  food,  for  so  far  as  I 
can  ascertain  no  single  factory  exists  for  the  conversion  of 
potatoes  into  any  of  the  well-known  commercial  products. 
Since  writing  the  above  I  find  that  a  potato  starch  factory 
is  about  to  he  erected  in  Fifeshire. 

The  imports  in  1873,  188:f,  and  1893  were  respectively  in 
round  numbers  375  tons,  257  tons,  and  141  ton-. 

What  is  lost   to  this  country,  not  only  in    not   producing 
what  is  actually  required  for  food,  but    in  the  much   greater 
lost  entailed  through  having  no  manufactories  of  the  kind 
i  to,  is;  perhaps,  incalculable, 

I  have  now  to  call  your  attention  to  some  of  the  more 
prominent  manufactures  connected  with  this  root,     starch 

is  the  one  I  naturally  fir-t  -elect,  as  it  i>  not  onl\  an  impor- 
tant article  of  commerce  in  itself,  hut  is  also  the  basis  of  the 
other  products,  such  as  Man  h  sugar  and  potato-spirit,  to 
which  I  shall  afterwards  refer. 
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r,     England   rice  and    [ndian   corn   are   the   onl-    ran 

in  our  starch   factories,  for  nrheaten  Btarch 

>ng  since  gone  out  of  use  for  laundry  purposes,  both 

bove  giviug  a  better  lustre,  besides   LOO  parts  of  rice 

are  as  efficient  for  that  purpose  a>   115  part.-  of 

t  starch. 

r,.i:.t  ies  contain  ahoul  20  lbs.  of  starch  while  wheal  gives 

-  .  maize  66  lb?,  and  riceaboul  86  lbs.  in  ever)  100  lbs. 

weight. 

Were  starch,  glucose  or  spirit  factories  estahlished  in  the 

remote  agrii  ultural  districts  of  the  I " u i t*<l  Kingdom, 

inula. nil.  r-  would  of  course  not  only  nap  the  benefit 

elves   of  being  in  the  midst  of  a  district  from 

which  they  could  draw  cheap  supplies  of  raw  product,  but 

[,  at  the  same  time,  confer  :i  lasting  benefit  upon   the 

agricultural  community  around  them. 

I'  itatoes  grown  within  a  reasonable  radius  of  the  factory 

would  douhtless  compete  favourably  with  imported  rice  and 

maize;    moreover,  as   I   have   pointed  out,  the   refuse 


and  by-products  from  the  factories  are  not  lost,  hut  through 
cattle  fr.  ding  enrich  the  land  from  which  they  sprang. 
(  Si  i  Table  on  by-producte.) 

These  and  similar  industries  are  fo-tered  and  encouraged 
on  the  continent,  and  thus  agricultural  and  manufacturing 
prosperity  march  hand  in  hand. 

As  the  process  of  potato-starch  manufacture  is  entirely  a 
mechanical  one,  very  little  skilled  labour  is  demanded,  and 
this  i-  especially  the  case  with  respect  to  starch  made  from 
potatoes,  which  is  probably  one  of  the  simplest  methods  of 
manufacture  conceivable,  neither  elaborate  contrivances  nor 
scientific  chemical  processes  being  requisite  as  in  many 
allied  manufactures.  Indeed,  though  the  manufacture  of 
starch  from  wheat,  maize,  or  rice  may  be  described  as  a 
simple  one,  they  give  way  to  that  made  from  potatoes,  since 
i he  gluten  in  the  grains  has  to  be  got  rid  of,  whereas  in 
potatoes  this  is  nonexistent.  The  process  of  starch  making 
from  potatoes  may  be  described  in  a  few  words.  The 
potatoes  are  carefully   washed  and  cleaned  in   a   suitable 


Awiv-s    OF   THE    Bv-PKODi:CT8     VND    RESIDUE    FROM    StAXCH-MAKING,    P.Y    PROFESSOR    Dr.    E.MIL   WOLFF. 


Dry  Substance. 


.\  itrogenons  .Matter 
i  Haw  Protein). 


Raw  Fat 

(Ether  Extract). 


8 

t 

5 

6 

7 

s 

9 

10 

31 

12 

13 

14 

II 

17 

I- 
19 

20 

21 


22 


Potato  pul] ~)     Residue 

Dressed. . .  from  potato 

..      dried r       starch 

mud 1       uiaim- 

Thickened  wash  waters        factory 
Wheat  grain  proper...        Wlie 

„      residue,  wet...  n,);11  wlu.at 
..           ••       dried..  h 

Impure  gluten makine 

Pure  dried  gluten malting 

Bice  residue,  wet.....        Residue     ( 
"  .;,      ''■■  I     from  rice 

111  K  ll  .  .  .  .     .  starc]l 

•  •      proper f  ]n.m,,. 

Cake  made  from  nee  ..  ,    . 

glutenj  'aaor- 

Mai//.-  residue 1 

„      in  cake  form....  I  R^ja,,,. 

..     ,n     meal    form,    f romIlldiai, 

.  Iwrtwet.  cornstarch 

"     in,    IT*?-  ,,:'n'1'!'     mami- 
but  half  dry.  factory 

..      in      meal      form,  j        '<lctoiy 

dried.  J  J 


Low 

High.  st. 

Average. 

1*7 

22-4 

if  f 
36-3 

76*9 

88-0 

81-g 

4*3 

2  IT) 

:vr.-> 

26*0 

s-2 

ivt 

lies 

85-8 

'  ' 

..-.1 

88-4 

i-o 

:>s'l 

51-7 

W2 

.. 

s.;-i 

'.'. 

'.'■ 

J.V.i 

-•o 

88*5 

89*8 

89*1 

Lowest.     Highest.    Average.     Lowest. 


Highest. 


Average. 


78  7 


So'l 


Rye  residue  . 


Ri  sidue 

from  rye 
starch 
making 


91*3 


ss'.l 


30"0 

s^'.-J 
:,..-2 
87*4 

30-0 


0-4 

2:.; 
1*8 

ri 


8'8 

14-2 

12:!i 


I  :i 

10*2 
1-9 

■'.-'.; 
1-6 


If  2 


4.V4 
22 : 8 


25-2 


0-9 
1*9 

72 
1-s 
2"!l 
ft 

n 

14-9 

4*6 

69'0 

1-1 

12-.3 

18-1 

2-1 

7-2 

If  s 

V2 
17-3 

22'7 
11-2 

ls-1 


6*1 


0"0l 

in; 
1*55 


13 


0-3 


if  12 
■yr, 

2*6 


2"  1 

li'j 

11-9 


0-08 
8*1 

0"8 

<f(>2 
U-04 
2 '2 
0*6 

i*oa 

5-0 

O'OS 

1*3 

2-S 


23 

rt 

8*6 

17 
6*3 


~7^ 


Non-nit  rogenous  Matter. 


Fi)>re. 


Lowest. 


Highest. 


Average.      Lowest. 


1 

" 

1 
5 
6 

8 
9 

11 
12 
13 
14 

16 

17 
> 
19 


Potato  pulp 1 

..    pressed  ... 

„         ..    dried ;- 

mud I 

Thicken.. I  wash  wa1 

... 


Residue     r 

from  potato   I 
staJ  eli 
manu- 
factory 


Wheat  grain  proper 
„      residue,  wet  . . .  I 

„  .,         dried.. 

Impure  gluten I 

Pure  dried  gluten J 

Rice  residue,  wet 1 

pressed  .  , 

„  ..         dried  ...  1 

••    proper f 

Cake  made  from  rice  .  ! 
..     glutenj 

Maize  residue 1, 

.,      ill  cake  form. ... 
,,     in     meal     form,  I 

but  wet. 
,.     in     meal    form,  j 

but  half  dry. 
„     in     Ural 
dried. 


r 


Residue 
from  whe.i 
starch 
making     , 

Residue 

from  rice     | 
starch     •' 
manu- 
factory 

-] 
Residue 

m    Indian  I 
cornstarch    ■ 
manu- 
factory 


J 


Rye  r.  sidu. 


B  isidue 

from  rye 
starch 
making    ) 


3-6 

o2S 
2-2 

13:1 


219 

29-1 
51:1 

•  • 

53-C 


! 


IV  0 

7<Vi 
2'6 

18:0 


39-1 

35:8 
66:S 


10-fi 
29-1 
G37 

2-4 

0-8 
15-4 

8"3 
(S-l 
24-4 
125 

2'S 
29*5 
61*8 
22  "7 
79-7 
:52-4 
24*0 
57-9 

tie; 

45-0 

I 


18'9 


0*5 

6-5 


2-7 

n-2 


1-fi 


l-o 


Highest. 


Average. 


Average  per  cent. 


Ash. 


Water. 


3-6 
17:8 


4G 
0-4 


8-6 


17 


•Ml 

o-s 

B5*e 

3-fi 

(V(l 

64-7 

6'5 

37 

18-1 

0-2 

95  "5 

0-05 

0-45 

S15  7 

3-4 

(IT, 

74-11 

0-3 

0-2 

89-2 

1-0 

0-8 

14-2 

o-i 

0-4 

70-0 

0*4 

IT) 

11-7 

.. 

o-i 

96-0 

0-5 

o-tf 

55-8 

21 

1-S 

13-9 

.. 

o-3 

750 

.. 

1-1 

1-2 

3-9 

•V7 

HV9 

0-8 

70-0 

4'5 

1-0 

11-5 

5-9 

1*4 

IT7 

o-r, 

0-7 

4ffS 

13 

1*0 

12-6 

27 

0-8 

70*0 
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Avun.sis  or  the  By-products   ind  Residue  froji  Staroh-makinq — continued. 

Average  per  Cent.  Digestible  Compounds. 


Nil  rogenous 
Matter. 


Raw  Fat. 


Non-nil  ro- 
genous Extracl 
( lompounds. 


i 

■1 
•\ 
i 

e 

- 

s 

;> 

10 

11 

ie 

18 

u 
15 
16 

17 
is 
19 
90 

21 


Potato  pulp  ^ 

»     '";''^1''1  !.  Residue  from  potato 

„     (irieii   starch  manufactory. 

mail I  •' 

Thickened  wash  waters  J 

Wheat  grain  proper  "1 

„      residue,  wet. I        Residue  from  wheat 

T    ■■         ,  •'.      llrieu r  starch  making. 

Impure  irluten    | 

I'u re  ill  ied  gluten J 

Rice  residue,  wet "] 

„  „       pressed I 

dried I         Residue  from  rioe 

„     proper f        starch  manufactory. 

Cake  made  from  rice  

„     gluten J 

Maize  residue 1 

:     ffSS&flfhSdry::::::  I    corn  starch  manufactory. 
.,     in  meal  form,  dried J 

Rve  resign  *  Residue  from  rye 

UjeiiMOi. (.  starch  making. 


f} 


60 
63 
65 

7H 
70 

ss 

Mt 
SO 

Ml 
SO 


80 

70 
70 
80 

70 
7a 
7.1 
80 
80 

80 


43 
50 
51 
50 
50 


61) 


f,r 
fifl 
60 
CO 

50 


•.hi 
90 
'.in 
90 
90 

92 

•.in 
90 
SO 
80 


Ml 

7i 
7" 
7o 

70 
7U 
70 
90 
99 

90 


•apparatus  which  removes  all  the  earthy  and  extraneous 
matter,  and  are  then  pulped.  The  starch  grains  thus 
exposed  are  washed  with  water  through  a  sieve  on  which 
the  pulp  is  retained.  The  mixture  of  starch  grains  and 
■water  is  then  cleared  and  run  off;  the  water  is  separated 
•firstlv  by  centrifugal  hydro-extractors  and  then  by  air 
pumps,  and  the  residuum  of  water  is  then  evaporated  in  hot- 
air  stoves.  The  fibrous  matter  of  the  potato  which  is 
detached  from  the  starch  vessels  contains  albumen,  raw- 
fibre,  fat,  starch,  dextrin,  grape  sugar  and  other  nitrogenous 
and  mineral  matter,  and  is  used  for  cattle  feeding  when 
mixed  with  a  suitable  proportion  cf  oil-cake.  About  8 
per  cent,  of  this  is  obtained  from  100  parts  of  potatoes. 
This  cake  is  about  equal  in  nutritive  qualities  to  the  residuum 
from  sugar  beetroot,  and  is  a  valuable  cattle  food.  It  is 
somewhat  short  of  albuminous  mutter,  but  this  can  be  made 
nj.  by  mixing  with  oil-cake.  The  water  which  is  used  in 
the  process  of  starch  manufacture  is  allowed  to  stand,  so 
that  the  starch  particles  may  settle  ;  it  is  then  run  on  to 
pa-tures  where  it  acts  as  a  liquid  manure,  conveying 
phosphoric  acid  and  nitrogen,  which  being  absorbed  bj 
the  soil  enriches  it  for  future  crop^. 

Starch-sugar  or  glucose  is  produced  artificially  from 
-tarch  hv  the  action  of  malt  e- tract  or  diluted  acid-.  If  is 
formed  naturally  in  the  processes  of  digestion  through  the 
in  of  s;  liva,  pancreatic  juice  and  other  similar  fluids. 

Glucose  is  found  in  great  abundance  in  Doners  and  fruits 

and  i-  the  basis  Of  honey.      Within    tin-  but    decade    Or    two 

glucose  has  become  a  very  important  article  of  commerce. 
It  is  used  to  a  Large  extent  by  confectioners,  brewers,  jam 
boilers  and  other  manufacturer-.  It  has  little  or  no 
r,  but  it  i-  useful  and  cheap  as  a  preservative 
and  is  al  o  a  thickening  medium  and  prevents  crj  stalli»ation 
m  sugar. 

It  is  also  u-ed  to  a  Lai  I  for  the  purpose  of  mi 

with  low  class  must,  and  to  replace  mall  in   the  brewing  of 
r  (the  latter  onhj  in  England  where  ir.  is  legal,  l:h  lbs. 
dent  to  one  bushel  of  malt).     The  glucose  1 
not  made  reported   in   one  of  the   Liverpool 

papers  some  time  ago,  from  linen  rags  or  wood  fibre,  but  it 
either  from  Indian   corn  or  from  potatoes,  and 
chiefly  from  the  latter  in  Germany. 

To   mi In'  tarcfa   ii  boiled   with   diluted 

icid,  when  after  a  little  while  all  the     tarcfa    tunis 

into    soluble    starch    (CjH)0O ,»,,   atnidulin.      A    drop    of 

ben  poured  into  a  sample  of  the  liquid  will  turn   the 

ring  that  it  is  still  itarch,  but  gradual!)    in 

ol  time  ci  into  the  different   modifications  of 

ikeS  place.     We  can  then  distinguish    • 


A. — Dextrin  (amylodextriu)  (CgHjU05)»  from  the  above 
by  the  purple  red  reaction  of  iodine. 

15. — Dextrin  (amylin)  (C1:,H.;,,010)w. 

Then  amylon  (maltose)  (CjjH^Oh)  and  lastly  the  two 
dextrogiucoses  (C6H)206)  are  formed. 

The,  boiling  has  only  to  be  sustained  long  enough  to 
convert  the  whole  mass  into  starch-sugar. 

The  glucose  of  commerce  is  not  perfectly  inverted.  It 
is  not  invert-sugar  proper,  but  a  mixture  of  invert-sugar 
and  dextrin.  If,  in  the  process  of  manufacture,  the  boiling 
of  the  acid  mixture  is  stopped  immediately  after  iodine 
ceases  to  sliow  the  well-known  purple  red  reaction,  and  the 
acid  be  at  once  neutralised,  we  get  the  liquid  starcli  syrup 
or  glucose  of  commerce,  but  if  the  acid  mixture  is  boiled 
until  all  the  dextriu  is  converted,  then  the  neutralised 
liquid,  after  being  decolourized  and  partly  evaporated,  will 
on  cooling  crystallise  and  form  solid  starch,  sufjar,  or 
glucose,  which  is  so  well-known  to  brewers  and  others  as 
the  substance  resembling  wax. 

The  originator  of  the  present  mode  of  making  glucose  is 
no  doubt,  .Mr.  Manbre,  who  invented  his  well-known  high 
pressure  apparatus  for  the  conversion  of  starcli  to  Starch- 
sugar,  which,  in  its  original  and  modied  forms  is  to  be  found 
in  every  glucose  factory  to-day.  The  total  conversion  of 
st  ircli  into  starch-sugar  takes  a  considerable  time,  say, with 
a  2  per  cent,  solution,  about  24  hours.  If  the  operation, 
however,  is  conducted  in  closed  vessels  under  high  pressure, 
their  the  higher  temperature  so  obtained  aids  the  conversion 
and  completes  it  iii  a  much  shorter  time  than  without  these 
artificial  aids.  A  high  pressure,  moreover,  enables  the 
manufacturer  to  use  a  minimum  quantity  of  sulphuric  acid 
(which  is  the  best  converter),  and  this  is  of  very  great 
importance  inasmuch  as  the  residue  is  consumed  I'm'  feeding 

purposes,  Diastase  or  maltin,  which  is  just  as  effective  as 
sulphuric  acid  for  converting  starch  into  starch-sugar,  is 
found  in  barley  and  similar  cereals  at  the  period  of 
"Miration,  and  is  used  for  that  purpose  at  a  comparatively 
low  temperature  in  place  of  diluted  sulphuric  acid  iir  the 
brewing  and  distilling  trades,  but  not  in  the  manufacture  of 
lan-li   -near. 

The  following  table  ( I'.  >,  which  is  extracted  from  the 
Board  of  Trade  returns,  shows  that  the  imports  of  glucose 

ne  considerable,  and  the  inference  may  he  drawn  that 
there    is    a    large    field    open    for     English     enterprise    and 

capital  iii  this  direction.  To  tin-  besf  of  my  knowledge 
glucose  only  for  the  brewers'  purposes  is  manufactured  in 
Knglind,  while  the  water  white  glucose,  so  much  np- 
predated  by  jam  boilers  ami  confectioners  as  a  thickening 

u  a 
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ii.ni    in   their    manufacture,    is    all    imported    from 
abroad. 

Tw.1.1;    F. 

Statemem   showing  the  quantity  and   value  of  glucose 
imported  into  the  I    uted  Kingdom  during  the  year  L894. 

Commercial  Department,  Board  of  Trade,  18th  Sept.  1895. 


Count r.\  whence  Imported. 


Germany 

Holland 

Belgium 

Prance 

United  States  "f  America 

Total 


Quantity. 


Value. 


Cwts. 

£ 

99,273 

68,073 

\fiaa 

3,266 

Uri 

66 

20.501 

10.1114 

937,329 

469,886 

1,062,074 


54*2.195 


I  now  approach  the  last  division  of  my  paper,  namely 
that  on  the  manufacture  of  potato  spirit. 

There  is  no  civilised  country  without  distilleries  and 
breweries.  The  taxation  of  these  industries  has  been  found 
to  be  tv  ready  mode  of  raising  revenue,  the  manner  in  which 
it  is  levied  has  had  a  most  important  influence  on  the  nature 
and  development  of  these  industries  in  all  countries.  (  me 
of  the  most  marked  differences  between  the  fiscal  legislation 
of  England  and  that  of  other  European  nations  is,  perhaps, 
the  total  disregard  shown  here,  and  consequent  discourage- 
ment of  individual  skill  and  application  as  applied  to 
manufactures,  such  as  1  have  dwelt  upon.  English 
authorities  place  every  obstacle  in  the  way  of  manufacturers 
who  are  desirous  (if  adopting  any  improved  methods  in  their 
businesses  or  of  giving  more  careful  attention  to  their 
material  during  the  process  of  manufacture.  The 
persistent  resistance  of  the  authorities  to  the  introduction  of 
new  methods  or  improvements  of  any  kind  is  a  well-known 
fact,  presumably  because  they  know  that  their  officers  in 
most  cases  are  without  the  knowledge  necessary  to  enable 
them  to  understand  the  process,  and  they  fear  that  the 
greater  knowledge  of  the  brewer  or  distiller  would  enable 
him  to  hoodwink  their  officers,  who  are  there  to  watch  and 
to  check  his  proceedings.  One  of  the  consequences  of  this 
is  that  brewers  and  distillers  do  not  see  the  necessity  of 
employing  well  trained  scientific  men  to  manage  their 
undertakings,  and  so  rule-of-thumb  management  still  reigns 
supreme.  I  am  inclined  to  think,  from  what  I  can  gather, 
that  in  the  whole  of  the  eleven  distilleries  in  England  and 
Wales,  not  more  than  four  scientifically  trained  chemists 
could  be  found,  whereas  on  the  continent,  all  large 
establishments  employ  two  or  three,  in  some  cases  even 
four,  trained  chemists.  How  the  action  of  our  Government 
influences  the  employment  of  technical  staff  for  industrial 
purposes,  no  better  proof  is  needed  than  to  point  to  the 
increased  demand  for  scientific  assistance  by  brewers  since 
the  introduction  of  the  Beer  Act  of  1880,  when  the  malt 
tax  was  abolished,  and  a  tax  on  the  materials  used  was 
substituted.  It  then  became  evident  to  the  brewer  that 
without  scientific  brewing  he  could  not:  attain  the  standard 
prescribed  by  the  excise,  and  brew  thirty-six  gallons  of 
wort  of  the  gravity  of  1,057  degrees  for  every  two  bushels 
of  malt  or  corn  or  of  56  lbs.  of  sugar.  The  decrease  of 
small  breweries  after  the  passing  of  this  Act  was  extra- 
ordinary. It  bad  been  generally  accepted  that  beer  could 
be  brewed  in  small  quantities  at  a  profit.  Possibly 
competition  was  not  so  keen  in  those  days,  but  a  rude 
awakening  awaited  the  smaller  brewers,  for  instance  in 
Walsall,  where  before.  1880,  1  7-j  small  breweries  were 
established  ;  to  day  I  believe  not  more  than  half  the  number 
are  in  existence. 

In  Germany  and  Austria  the  bint  of  legislation  appears 
to  have  been  directed  not  only  with  a  view  towards  raising 
revenue,  but  at  the  same  time  influencing  manufacturers  to 
adopt  scientific  principles  in  their  businesses,  and  in 
rewarding  them  by  making  small  concessions,  which  enable 
them  to  reap  the  benefit  of  their  own  skill  and  superior 
knowledge  should  they  manage  to  get  a  better  result  than 
their  neighbour.  Moreover,  the  socialistic  influence  is  so 
strong  as  to  give  the  small   distiller  an   advantage  in   the 


duty  over  the  larger  one,  as  I  shall  show.  This  arrange- 
ment has  had  the  result  of  encouraging  materially  small 
farm  distilleries  consisting  of  merely  one  or  two  mashing 
tubs,  the  necessary  fermentation  vats,  a  pot-still,  or  more 
generally,  a  patent-Still.  In  Germany  small  agricultural 
distilleries,  which  distil  from  farinaceous  substances,  and 
use  the  residue  for  feeding  their  own  cattle,  undertaking  to 
put  all  the  manure  of  their  cattle  on  their  own  fields,  while 
working  only  from  October  1st  to  June  15th,  puy  only  pari 
of  the  duty  as  follows: — 

If  they  do  not  feiment  more  than  — 

1050  litres  vat  space  per  diem  =  23]  galls 6  10  pa»t. 

1500  „  „  =  330      „      8  10     „ 

3000  „  „  =  660     , 9/ 10      „ 

of  the  duty  charged  on  the  vat  space. 

In  case  the  distiller  and  the  farmer  are  not  identically  the 
same  person,  and  if  the  residue  is  not  used  on  the  fa 
on  which  the  distiliery  is  situated,  but  cattle  are  fattened 
on  the  distillers  account  or  on  contract  for  other  people, 
the  distiller  must  return  the  manure  to  the  farmer  and  so- 
reap  the  benefit  of  being  classed  as  a  "  farm  distiller."' 
Indian  corn  may  not  be  used  for  spirit  making  in  Germany 
at  a  distillery  where  the  benefits  of  "  farm  distilleries  "  are 
taken  advantage  of,  exception  has  been  made  in  such  years 
when  it  seemed  advisable,  because  thj  staple  food  of  the 
masses,  potatoes  were  very  scarce  and  consequently 
expensive. 

In  Austria  so  called  "  farm  distilleries  "  are  refunded  part 
of  the  duty  in  proportion  to  their  size,  the  smaller  their 
capacity,  the  greater  the  financial  help  given  them,  so  as  to 
counterbalance  the  disadvantages  they  suffer  when  compared 
with  larger  works.  Practically  the  smallest  still  in  England 
allowed  by  law  is  400  gallons  capacity. 

The  object  in  limiting  the  size  of  the  still  to  400  gallons 
is  to  restrict  the  manufacture  of  spirits  to  fewer  persons. 
It  was  considered  that  the  revenue  from  spirits  would  be 
more  secure,  and  that  the  expense  of  supervising  and 
collecting  it  would  be  less,  if  the  trade  were  confined  to  a 
few  individuals  possessed  of  capital. 

The  Act  of  Parliament  43  and  44  Vict.  1880,  says:  — 

"  No  person  shall  be  entitled  to  have  a  licence  granted  to 
him  for  a  distillery  or  be  permitted  to  make  entry  of  a 
distillery  unless  the  same  be  situated  within  a  market  town,  or 
within  the  distance  of  a  quarter  of  a  mile  from  such  town, 
unless  fit  and  proper  lodgings  or  rooms  for  the  residence  of 
the  officers  to  be  placed  in  charge  of  such  distillery,  con- 
veniently situated  and  approved  by  the  collector  and  at  a 
reasonable  cost,  not  exceeding  ten  pounds  a  year,  be 
provided." 

Consequently  farm  distilleries  are  unknown  in  the  United 
Kingdom,  and  farmers  here  are  deprived  of  the  advantages 
which  help  continental  farmers  over  many  other  agricultural 
difficulties.  The  number  of  proof  gallons  of  plain  foreign 
spirit  which  paid  duty  on  coming  into  the  United  Kingdom 
was,  in  1893,  888,572  gallons,  and  in  1894,  1,176,118 
gallons.  We  may  safely  assume  that  most  of  this  was 
distilled  from  potatoes. 

We  have  it,  from  the  evidence  given  before  the  Royal 
Commission,  that  potato  spirit,  when  imported  into- 
England,  is  the  very  purest  spirit  that  can  be  produced, 
being  much  more  easily  purified  than  other  spirits,  giving 
off  fusel-oil  very  readily.  Nevertheless  neither  potatoes  nor 
roots  of  any  kind  are  used  in  this  country  for  distillation. 
Purified  spirit,  no  matter  from  what  material  it  is  made,  is 
ethylic  alcohol,  and  ethylic  alcohol  only,,'  therefore  potato 
is  preferred  as  raw  material,  when  the  spirit  produced  from 
it  is  required  to  be  in  a  state  of  high  purity. 

The  popular  prejudice  against  potato  spirit  is  entirely 
without  scientific  foundation,  as,  for  all  practical  purposes, 
it  is  fully  equal  to  that  made  from  cereals.  The  erection  of 
distilleries  iu  remote  agricultural  districts  would  be  an 
immense  boon  to  the  farming  interest,  and  would  of  course 
aid  in  supplying  the  home  demand,  which  at  present  is  met 
by  large  imports  from  the  continent. 

It  now  remains  for  me  merely  to  summarise  what  I  have 
put  before  you,  and  point  out  that  the  British  farmer  and 
manufacturer  may  work  hand-in-hand  to  establish  a  number 
of  industries  which  await  their  mutual  attention,  and  which, 
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»is  I  have  shown,  are  now  yielding  both  profit  and  employ- 
ment to    our  continental    neighbours.       I    have    passed    in 
review  the  following  :  — 
The  manufacture  of — 

chicory, 

starch, 

glucose,  and 

potato-spirit, 

all  of  which  would  help  the  farmer  to  make  both  ends  meet, 
and  would  enhance  the  value  of  the  land  in  consequence. 
At  the  same  time  additional  work  would  be  found  for  those 
who  are  now  unemployed  in  the  winter  months,  and  a 
rational  use  made  of  much  land  that  is  now  left  uncultivated 
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ME.    OEOBGE    E.    DAVIS    IX    VHE    CHAIR. 


Mr.  Geokoe  K.  Davis  before  proceeding  with  his 
opening  address,  referred  in  very  high  terms  to  the  able 
manner  in  which  Mr.  Forbes  Carpenter  had  filled  the  chair 
during  the  past  year,  and  on  behalf  of  the  Section  con- 
gratulated him  on  his  recent  appointment  as  Chief  Inspector 
under  the  Alkali  Acts. 

CHAIRMAN'S  ADD  BESS 

The  office  of  Chairman  of  any  Section  of  this  Society  has 
ome  no  sinecure.  We  have  all  of  us  in  this  Man- 
chester Section  been  treated  with  so  many  admirable 
annual  addresses,  that  there  seems  bnf  little  for  a  new 
chairman  to  say.  I  inu-t,  however,  in  the  first  place, 
thank  you  for  your  confidence  in  placing  me  in  the 
honourable  position  of  chairman,  and  1  hope  you  will  join 
with  me  in  endeavouring  to  maintain  the  position  now  held 
by  the  Manchester  Section,  by  furnishing  interesting  pap<  rs 
and  communications,  and  contributing  to  the  discus  ions. 
But  while  on  this  subject,  I  am  reminded  by  the  general 
secretary  of  the  m  cessity  for  economy,  ami  the  publication 
committee  is  urging  the  desirability  of  effecting,  not  only 

osiderable  condensation    in  the   reporting  of  all  di-cus- 
rtions,  but  where  practicable  the  condensation  of  the  pap 
themselves  for  publication.     It  has  been  pointed  out  that 
the  limit  of  condensation  the  Journal 

and  Patent  Literature  is  concerned,  and  that  if  space  u  -till 
to   he   saved  there   is   no  n  onrci    but   to   cul    down    the 

i  matter.      01  there  Would  Qoi    be    lh.it   Deed 

for  economy  if  the  membership  were  more  numerous,  and 

I  hope  ember  of  this  Section  will  do  I  to 

the  fold  all   tbo  e    beep  thai  are   -till  outside. 

Jt  i-  only  by  thus  adding  to  the  revenue  that  the  efficiency 


of  the  Journal  can  be  maintained  ;  it  will  be  a  bad  day  for 
the  Society  when  the  efficiency  of  tho  Journal  has  to  be 
sacrificed  to  the  want  of  funds. 

With  these  few  remarks  I  will  pass  on  to  the  subject  of 
my  address,  which  I  have  ventured  to  describe  as  :  — 

"A  Quarter  of  a  Centiry  in  the  Heavy- 
<  iikmicals  Trade." 

Your  worthy  Vice-Chairman  has  been  known  in  this 
connection  for  a  much  longer  time  than  this,  and  he  may 
have  much  more  to  tell  you  someday,  but  there  have  been 
developments  in  my  time  sufficiently  interesting  to  all  of 
us,  to  go  over  carefully  together  and  to  show  that  the  past 
twenty-five  years  has  been  a  period  of  ceaseless  and 
unusual  activity.  To  take  first  of  all  the  vitriol  manufac- 
ture as  being  one  iu  which  improvements  have  been  made, 
mainly  in  development  of  details  as  compared  with  the 
drastic  changes  in  other  brauces  of  manufacture,  order  has 
been  developed  out  of  chaos,  and  the  tabulation  of  working 
results  has  led  to  the  correct  proportioning  of  plant. 
Twenty-five  years  ago,  only  a  few  of  the  Glover  towers 
then  erected  could  be  said  to  be  working  satisfactorily, 
and  the  capacity  of  the  Gay-Lussac  absorbers  was  not 
adjusted  even  by  rule  of  thumb.  I  have  in  mind  a  Gay- 
Lussac  of  1870,  taking  the  exit  gases  from  70  tons  of 
Mason's  ore  weekly ;  it  was  four  feet  square  and  the  same 
height  as  the  vitriol  chambers,  whereas  we  know  now  that 
two  towers  each  50  feet  high  and  10  feet  square  would 
not  be  more  than  sufficient  to  deal  with  this  quantity  of 
nitrous  gases.  It  is  by  improvements  in  this  direction  that 
the  cost  of  vitriol  manufacture  has  been  so  much  cheapened, 
it  having  been  brought  down  to  a  figure  which  would  have 
been  thought  impossible  even  a  decade  ago,  the  figure  of 
12s.  6d.  per  ton  for  123°  IV.,  having  been  reached  over  a 
long  period  in  certain  works.  With  a  better  understanding 
of  the  nature  of  the  processes,  the  pyrites  is  much  better 
burned  than  it  used  to  be,  and  the  "  smalls  "  are  treated  in 
a  more  scientific  manner  than  by  the  old  process  of  balling, 
so  that  in  the  whole  round  of  this  manufacture  there  seems 
to  be  but  two  sources  of  waste  capable  of  being  stopped, 
viz.,  the  waste  steam  used  for  driving  the  blowing  engine 
and  the  waste  heat  of  the  Glover  acid  run.  The  main 
improvements  in  this  manufacture  may  be  very  readily 
summarised,  correct  proportioning  of  plant  to  the  work  to 
be  done  in  it  ;  ample  room  for  the  recovery  of  the  nitrous 
gases,  and  construction  of  the  plant  so  as  to  reduce  repairs 
to  a  minimum,  especially  with  regard  to  working  details. 
X"  doubt  the  greater  portion  of  the  improvement  of  the 
last  few  years  is  distinctly  traceable  to  the  federation  of 
most  of  the  existing  works  dealing  with  heavy  chemicals, 
who  have  widely  not  sought  to  make  big  dividends  bv 
unduly  increasing  tho  price  of  their  commodities,  but  have 
endeavoured  to  level  up  the  condition  of  each  works  to 
that  of  the  best,  so  that  the  consumer  has  benefited  along 
with  themselves. 

The  labour  question  is  one  I  do  not  wish  to  touch  upon, 
except  briefly,  and  to  say  it  is  one  which  might  well  be 
discussed  at  our  monthly  meetings.  There  are  so  many 
disturbing  elements,  Mich  as  size  of  works,  locality, 
mechanical  conveniences,  supervision,  irregular  payments, 
bonuses,  &c,  that  a  paper  on  all  its  bearings  might  be 
madi;  very  instructive  and  interesting  to  all  engaged  in  the 
chemical  industries. 

To  take  the  next  step  in  the  alkali  manufacture,  viz.,  that 
of  salt  cake,  the  past  quarter  of  a  century  has  not  only  seen 
great  developments  in  details  of  the  usual  process,  but  in 
the  case  of  the  Hargreaves  process  a  new  departure 
entirely.  This  process  has  not,  however,  made  very  much 
headway,  and  seeing  that  salt  cake  has  this  year  been 
selling  at  12*.  per  ton,  and  costing  to  make  by  the  old 
process    at    least    80s.,    there    does    not    seem    to    have    brill 

enough  in  it   to  induce  manufacturers  to  discard  the  usual 

process  tor  its  adoption.  But  what  have  been  the  develop- 
ments : vi i ■  l  improvements  effected  iu  the  ordinary  process  i 
Let  us  take  the  salt  cake  furnace  as  the  first  step.  In  I  870, 
that  form  of  furnace  in    which  the  IICI  gas   was  mixed  with 

the  products  of  combustion,  generally  known  as  the  "  open 

furnace,"    was     most    employed.       The    geses     leaving    the 
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furnace  :it  :i  very  high  temperature  caused  difficulties  with 
indentation,  and  the  demand  for  a  stronger  acid  for 
,  the  manufacture  of  bleach  lias  led  to  the  universal 
employment  of  the  "close"  or  "blind"  or  "mole" 
furnace,  as  it  is  called  in  different  localities.  Nevertheless, 
the  "  open  roaster"  was  ret]  economical  in  fuel.  In  one 
works  where  this  class  of  furnace  was  used  exclusively,  the 
following  fuel  lulls  were  obtained  per  ton  of  salt  cake 
made : — 


P  its. 

I;  asters. 

( >.  V.  Pans. 

1^71 
1873 
1873 
ls?l 

Cwt.  Qrs.  Lb. 

•J       2       7 

2  2     U 

3  o    21 
8      1    21 

Cwt.  Qrs.  Lb. 

4       3       7 
»      3    14 
3      2    21 
3      3      7 

Cwt.  Qr^.  Lb. 
:,      3    1 1 
6      3     1 1 
I    20      0 
i      2      7 

which  shows  about  7 1  cwt.  for  the  pot  and  roaster  together 
per  ton  of  salt  cake  made.  The  acid  used  for  the  decom- 
position of  the  salt  was  run  direct  from  the  chambers  at 
100  Tw.  and  b oiled  up  in  the  puns  to  140°  Tw.,  at  which 
strength  it  was  used.  But  this  quantity  of  fuel  was  the 
moiety  of  that  used  in  the  "close 'or  "blind"  roasters, 
and  as  the  introduction  of  the  "  Glover  "  or  concentrating 
tower  had  totally  eliminated  the  fuel  formerly  employed 
under  the  vitriol  pans,  it  became  necessary  for  the  blind 
furnace  advocates  to  look  to  their  laurels.  The  pioneer  in 
this  direction  was  Mr.  Gamble  in  his  Hardshaw  Brook  works, 
where  a  plus  pressure  furnace  worked  by  a  Siemens  gas  pro- 
ducer was  erected.  Duringsix  months  of  1874,  3,176  tons  of 
salt  cake  were  made  with  1,846  tons  of  burg;.-,  which  works 
out  to  11 -6  cwts.  of  coal  to  the  ton  of  salt  cake.  Ihen 
came  the  Deacon  plus  pressure  furnace  fired  with  ordinary 
slack,  which  has  now  been  so  perfected  by  attendance  to 
details  that  the  total  fuel  used  for  both  pot  and  furnace 
does  not  exceed  6\  cwt.,  or  f  cwt.  less  than  used  to  be 
employed  for  the  open  pot  and  roaster.  Again,  25  years 
a<"o  there  was  scarcely  a  salt  cake  plant  which  did  not  have 
a  wash  tower  attached  to  each  condenser,  from  which  a 
large  volume  of  weak  acid  at  2°  or  3°  Tw.  was  run  into  the 
nearest  stream  or  sewer  ;  to-day  the  wash  tower  is  a  rara 
acis  and  absolutely  unnecessary. 

There  is  no  doubt  that  the  plus  pressure  furnace  gives  a 
greater  yield  of  acid  than  the  ordinary  form,  hut  the 
improvement  has  been  much  exaggerated.  At  the  same 
time  the  greater  complication  of  the  plus  pressure  system 
has  led  to  better  building  and  increased  supervision  of  the 
manipulation,  turning  what  was  at  one  time  "  rule  of 
thumb  "  into  "  rule  of  three." 

The  amount  of  salt  used  per  ton  of  salt  cake  has  not 
undergone  any  material  change  during  the  past  25  years  ; 
it  varies  very  considerably,  and  I  have  figures  over  long 
periods  from  various  works  showing  from  17  cwt.  where 
weak  salt  cake  is  made  from  well-drained  salt,  to  19  cwt. 
where  rich  salt  cake  is  made. 

Hut  though  the  improvements  in  the  salt  cake  and  vitriol 
manufacture  may  have  been  effected  by  careful  attention  to 
details  alone,  this  cannot  be  said  with  reference  to  the 
manufacture  of  chlorine.  My  first  acquaintance  with  a 
chlorine  plant  was  of  a  very  interesting  kind.  A  water- 
wheel  turned  a  pair  of  edge  runners  grinding  up  native 
manganese  in  water  to  form  a  mud,  which  was  levigated  ;  | 
the  excess  of  water  was  run  off,  and  the  mud  scooped  out 
aud  fed  into  steam-jacketed  stone  stills  furnished  with 
agitators,  from  which  the  chlorine  was  evolved,  and  turned 
into  chambers  as  we  do  now.  The  next  step  in  advance 
was  smaller  stills,  in  which  the  manganese  was  placed  on 
perforated  tables  and  acted  upon  by  the  strong  hydro- 
chloric acid,  and  these  continued  in  use  until  the  advent  of 
the  1  >eacon  and  Weldon  processes. 

The  enormous  waste  in  the  manufacture  of  chlorine  at 
this  period  may  be  judged  from  the  figures  I  will  put  before 
you.  The  manganese,  being  finely  grouud,  was  not  all 
acted  upon  by  the  acid  ;  the  stills  were  upon  a  beck-side, 
and  a  2-in.  water  pipe  was  emploj*ed  to  clean  them  out 
after  each  operation,  and  a-  it  was  seldom  that  the  stills 
were  worked  below  10  per  cent,  of  real  HC1  in  the  still 
contents,  the  yield  was   often  very  bad  indeed.     In  fact, 


during  a  period  of  three  months,  the  working  account  stood 
thus:— 

18. 

S;dt  decomposed U2Q 

Manganese  used  (70  per  cent.)   2"2 

Bleach  (86  per  cent.) 194 

Bluriatic  acid  sold  (26  j 287 

This  record,  which  is  a  bad  one,  shows  that  a  very  large- 
quantity  of  acid  must  have  been  lost,  either  in  the  still 
waste  or  in  the  condenser  wash-towers.  The  difference 
between  1870  and  1895  may  be  appreciated  from  the  re- 
markable statement  that  from  1,220  tons  of  salt  by  the 
Weldon  process  we  now  expect  to  get  at  least  600  tons  of 
bleach. 

If  we  investigate  the  above  working  more  closely  we  can 
find  approximately  how  much  acid  was  lost  in  this  case  >>;. 
imperfect  condensation  (wash-tower  water).  Each  still  was 
charged  with  1 1  cwts.  of  70  per  cent,  manganese  and  1 1 2 
cub.  ft.  of  muriatic  acid  of  20'  Tw.  Twelve  of  these  stills 
produced  nine  tons  of  full  strength  bleach  with  the  greatest 
regula-ity,  while,  theoretically,  the  quantity  of  maugane-e 
employed  should  have  yielded  10  ton  14  cwt.  ;  what  wa3 
not  dissolved  was  washed  away  with  the  still  waste,  and  by 
the  wash  water  used  to  cleanse  the  still.  The  quantity  of 
25  per  cent.  HC1  charged  into  each  still  was  70  cwt.,  while, 
neglecting  free  acid,  52  cwts.  only  theoretically  was  required. 
This  may  be  taken  as  a  very  fair  record  of  "  open  roaster  ': 
working  of  salt  cake. 

With  better  condensation  of  the  muriatic  acid  in  close 
roasters  so  the  production  was  improved,  and  as  in  some 
works  the  stills  were  steamed  until  only  20  per  cent,  of 
the  total  acid  remained  free,  it  came  to  be  considered  that 
from  4  to  5  tons  of  acid  at  25  per  cent,  wonld  make  a  ton 
of  bleach.  As  a  matter  of  fact,  in  a  series  of  records  I 
made  in  1871,  a  series  of  stills  which  should  theoretically 
have  required  52  cwts.  of  2G  Tw.  acid,  really  bad  70  cwts. 
administered,  and  much  of  this  was  lost  by  failing  to  com- 
bine with  the  manganese.  But  the  still  waste,  on  an  average, 
contained  far  more  free  acid  than  this,  and  I  think  I  shall 
not  be  far  off  the  mark  when  I  say  that  altogether  half  the 
acid  which  ought  to  have  been  utilised  was  wasted  in  those 
days.  But  it  was  not  the  acid  question  that  threatened  the 
bleach  industry  in  the  earlier  years  of  this  quarter  century, 
it  was  the  rise  in  the  price  of  manganese,  and  the  proces- 
now  so  generally  adopted  (invented  by  Gossage  aud 
developed  by  Weldon  with  the  aid  of  Bramwell,  Gamble, 
and  others)  was  not  so  much  a  revolutionary  process  for 
the  manufacture  of  chlorine,  as  a  process  for  the  recovery 
and  regeneration  of  the  manganese  dioxide  employed  in  the 
stills. 

Like  all  new  processes,  the  details  were  not  all  perfected 
in  a  trice,  but  by  1873  a  very  fair  degree  of  efficiency  had 
been  reached,  and  the  amount  of  salt  per  ton  of  bleach 
had  been  reduced  in  some  cases  to  50  cwts.  The  general 
average  was  above  this,  aud  it  will  be  seen  on  calculation, 
that  worked  as  it  was  up  to  the  time  of  Mr.  AVeldonV 
death,  a  better  result  was  impossible.  But  times  of  adver- 
sity have  ever  quickened  human  ingenuity,  and  the  low 
selling  price  of  salt  cake  (12*.)  when  its  cost  price  was 
nearer  30s.,  without  reckoning  general  expenses,  has  caused 
manufacturers  to  look  into  the  details  of  the  chlorine 
process  much  more  closely  than  they  otherwise  would  have 
done. 

On  the  10th  of  April  1883,  I  had  the  pleasure  of  bringing 
before  a  meeting  of  this  section  a  paper  ou  "  Economy  in 
the  Manufacture  of  Bleaching  Powder,"  in  which  was 
described  a  method  of  neutralising  the  "  base  "  of  recovered 
manganese,  with  the  free  acid  of  the  still.  This  paper  was 
severely  criticised  during  the  discussion  which  took  place 
upon  it,  the  gist  of  the  arguments  being  that  it  was  im- 
practicable, yet.  gentlemen,  this  is  the  very  thing  that 
keeps  the  Weldon  process  alive  now,  as  it  is  scarcely 
possible  to  make  ends  meet  by  the  old  Weldon  process,  in 
which  all  the  free  acid  of  the  stills  is  neutralised  with 
limestone  dust.  It  is  only  fair  to  the  memory  of  the  late 
Mr.  Weldon  to  say  that  he  patented  a  process  upon  some- 
what similar  lines  in  1873  (a  fact  of  which  I  was  unaware 
when  I  read  my  paper  in  1883),  but  that  he  had  not  made 
it   successful  is  amply   shown   by  the  trials  being  discon- 
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tinned  before  187  I,  and  though  I  had  the  entree  to  many 
works  between  then  and  1883,  I  had  never  heard  of  any 
attempt  to  work  the  process.  In  fact,  the  speakers  in  the 
discussion — well-known  men  in  the  chlorine  trade — did  not 
think  the  modifications  I  then  suggested  would  lead  to 
economy,  but  what  has  been  actually  the  case  ?  It  now 
takes  less  than  40  cwt.  of  salt  to  make  a  ton  of  bleach, 
the  base  of  the  mud  being  brought  down  from  0*65  to  0*25 
or  less,  before  the  mud  is  brought  into  contact  with  the 
fresh  acid. 

And  we  may  now  ask — have  we  reached  the  limit  of 
economy  so  far  as  vitriol,  saltcake,  and  manganese  bleach 
are  concerned  ?  I  think  not.  The  continual  loss  on  salt 
cake  will  sharpen  men's  wits,  and  though  vitriol  cannot 
possibly  be  cheapened  much,  there  is  yet  something  to  do 
n  the  matter  of  salt  cake,  and  much  with  manganese 
bleach.  Should  salt  cake  ever  become  a  remunerative 
manufacture  per  se,  it  will  be  a  decided  disadvantage  to 
lessen  the  production  of  it,  and  those  who  can  make  it  pay 
in  times  of  adversity  will  reap  a  rich  harvest  in  more 
prosperous  years. 

The  improvements  required  in  details  iu  connection  with 
manganese  bleach  are  many.  In  one  direction,  that  of 
chemical  engineering,  there  is  a  good  field  open.  If  one 
had  to  start  to  build  an  absolutely  new  works  now,  no 
doubt  much  saving  couid  be  made,  not  only  in  the  arrange- 
ment of  the  plant,  but  in  construction  of  parts  liable  to 
breakage  and  repair  ;  and  on  the  chemical  side  there  is  still 
the  improvement  of  the  quality  of  the  mud  to  consider, 
the  reduction  of  the  base  from  0- 25  to  nil,  the  production 
of  much  stronger  acid  aud  mud  for  the  stills,  while  the 
utilisation  of  the  chlorine  now  running  away  combined 
with  calcium,  is  a  subject  not  quite  unworthy  of  attention. 
With  regard  to  this  last  problem,  it  may  be  safely  said 
that  there  is  no  process  known  to  us  at  present  whereby 
the  chlorine  of  the  chloride  of  calcium  can  be  profitably 
utilised.  Then  again,  there  is  no  need  to  lose  any  man- 
ganese, soluble  or  insoluble,  in  the  sulphate  of  lime  mud 
from  the  neutralised  liquor  settlers,  if  proper  arrangements 
be  made,  aud  though  this  loss  has  now  been  brought  down 
to  about  28  lb.  per  ton  of  bleach,  yet  it  is  worth  con- 
sideration by  others,  as  I  have  been  able  to  recover  the 
whole  of  the  manganese  in  this  waste  produet  at  a  very 
small  cost  indeed.  It  is  only  by  the  multiplication  of 
small  economies  that  improvements  are  now  built  up,  the 
startling  improvements  being  very  few  aud  far  between. 

I  have  already  alluded  to  the  fact  that  from  40  cwt.  of 
90  per  cent,  salt  we  now  expect  to  produce  a  ton  of  bleach 
by  the  manganese  process.  The  items  that  goto  form  this 
quantity  may  not  be  uninteresting,  serving  as  they  do  to 
-how  the  direction  in  which  possible  improvements  may  be 
looked  for  :  — 

N:i<"l.  90  per  Cent, 
(  wt. 

".  Chlorine  required  for  a  tun  of  blea  b 

7'8<  ■-  percent. ;  equal  to  BO  p  t  cent,  tali     i  I'O 

'/.  Chlorine  forming  Mni'l, no 

'•.  Chlorine  combined  with  bate  (0'68)— 

0*83  '  11  -- 

din  btill  liquors 1*9 

i  i  >ing  from  condensers— 

I'O  per  cent,  of  that  i  0  i 

M'Scwt. at  i  percent 0*5 

.  6  cut.  of  absolutely  pore  salt. 

Of  these  items,  a  and  b  are  absolutely  fixed  for  a  sample 

Of.  bleach  when  working  with  90  per  cent,  tali  ; 

•    depends  upon  the  "  base  "  of  the  manganese  mud,  and 

0'i  .    of  about  a   dozen 

"blows"  will  be;  d  depends  upon  the  manipulation,  upon 

-tillrn;iii  in  fact,  and   rent  little  improvement   can  be 

expected  here,  while  the  remaining  lossei  e  and  fit  totally 

.     oul'l  only  decrease  the  quantity  of  -;ilt  required 

by  1  cwt.,  and  tbis  is  not  likely. 

We  may  now  leave  the  manganese  process,  which  has 

lal   perfection  of  d<  tails,  aud 

turn    tO     what     is    known     a-    the    »<  Deacon "     process.      In 

this  pio  have  tio  li  itiufy,  and  no  ehlorio 


in  forming  a  metallic  chloride,  neither  is  there  any  loss  in 
still  liquors;  but  despite  all  this,  the  earlier  manufacturers 
by  the  Deacon  process  did  not  get  any  more  bleach  per  ion 
of  salt  than  by  the  manganese  process.  The  reason  w;is 
that  only  the  pot  acid  could  be  employed,  or  only  about 
60  per  cent,  of  the  whole  IIC1  evolved,  and  of  this  less  than 
GO  per  cent,  on  an  average  was  converted  into  chlorine  in 
the  decomposer,  and  still  less  found  its  way  on  to  the  pow  1.  i 
shelves;  as  the  acid  condensed  in  pipes  and  cisterns  the 
acid  (12°  Tw.)  from  the  acid  tower,  the  wash  tower  water, 
and  the  run  from  the  vitriol  drying  tower  all  contained 
considerable  quantities  of  chlorine,  so  that  from  the  the- 
oretical quantity  of  salt  only  86  per  cent,  was  converted  into 
Deacon   bleach,    while    a   reference    to    the    items    already 

referred  to  will  show  that  —  or  :i,V3  per  cent,  is  now 
capable  of  attainment  by  the  manganese  process. 

But  the  Deacon  process  has  also  undergone  improvement 
in  details.  In  the  early  days,  and  iu  one  works  using  the 
process  2,100  tons  of  bleach  were  made  by  the  use  of  24  tons 
of  copper  sulphate  ;  later  on,  however,  it  was  found  possible 
to  produce  130  tons  with  3£  cwt.  of  copper  scale  diss..!  I 
in  hydrochloric  acid,  a  tremendous  saving  so  far  as  copper 
was  concerned.  But  the  most  recent  improvements  in  the 
Deacon  process  lie  in  the  direction  of  converting  into 
chlorine  the  hydrochloric  acid  which  passed  through  the 
decomposers  as  a  degrading  and  unnecessary  accompaniment, 
and  this  has  been  so  successfully  accomplished  that  tin 
quantity  of  salt  required  to  produce  a  ton  of  bleach  has  been 
reduced  in  some  works  to  an  average  of  less  than  20  cwt., 
and  by  treating  the  roaster  acid  in  a  special  manner  the 
quantity  of  salt  has  been  reduced  during  short  periods 
to  15  cwt.,  or  within  7  per  cent,  of  the  theoretical.  This 
is  attained  by  the  withdrawal  of  water  from  a  mixture  of 
this  substance  with  hydrochloric  acid,  the  agent  employed 
being  strong  sulphuric  acid.  Isham  Baggs  was  the  pioneer 
of  this  process  of  treating  aqueous  hydrochloric  acid,  and 
though  it  is  not  generally  known,  the  reaction  has  been 
applied  in  several  cases  to  my  knowledge  with  entire  success. 
It  must  not  be  thought,  however,  that  the  lower  consumje 
of  salt  just  mentioned  for  the  improved  Deacon  process  is 
all  profit  for  the  producer  of  bleach.  Not  at  all,  the  repairs 
are  yery  heavy,  and  the  concentration  of  the  large  quantity 
of  vitriol  employed  to  extract  the  water  is  certainly  a  factor 
to  be  reckoned  with.  As  a  matter  of  fact,  I  proposed  this 
very  process  to  Messrs.  K.Bealeyand  Co  in  1878,  and  a^ain 
to  the  Xetham  Chemical  Co.,  and  fully  appreciated  the 
objections  that  were  urged  against  it,  though  later  experience 
has  shown  the  balance  of  advantages  to  be  in  its  favour,  but 
I  still  think  to-day  that  the  improvement  has  been  con- 
siderably over-rated,  and  that  it  is  capable  of  further 
development.  In  stating  the  details  of  this  process,  I  think 
it  may  be  safely  reckoned  that  100  tons  of  bleach  will 
require  80  tons  of  salt,  and  the  weak  sulphuric  acid  from 
the  hydration  process  will  amount  to  3G0  tons,  which  requires 
concentrating  to  its  original  volume,  or  175  tons.  In  pvn- 
of  the  description  employed  for  this  operation  3  lb.  of 
water  are  usually  evaporated  per  lb.  of  coke,  so  that  the 
coke  bill  will  be  not  less  than  GO  tuns,  for  100  of  bleach, 
and  every  one  will  know  that  a  vitriol  concentrating  plant 
to  consume  that  quantity  of  fuel  is  a  prettj  extensive 
and  liable    to    heavy  repairs    and    renewals.      I  think  I  I 

now  devoted  sufficient  time  to  the  chlorine  manufacture,  but 
perhaps  you  will  expect  me  to  eay  something  upon  'Aw 
latest   developments,  viz.,  the   nitric  acid  process  and  the 

electrolytic  processes.  As  to  the  nitric  acid  process  I  am 
sorry   my  lips    are  sealed  for   the    present,  but    I    hope   OH    a 

subsequent  occasion  to  give  you  a  paper  on  the  uubji 

It     may    interest    you    to    know    thai     most,   if    not    all, 

hindrances  to  tie  gful  working  of  the  process  hav< 

been  overcome,  and  that  bleach  has  been  made  Ln  qua 

and  sold,  and    the    purchasers   have   been  verj    well  sat  isfied 

with  it.    Of  course,  time  will  show  whether  i   am  <    - 

but    I    believe    that    the    nitric   acid    process  will    have  I  l  !>•• 

reckoned  with  by  those  using  older  processes, 
Witb  regard  to  electrolytic  methods,  we  have  much  to 

learn  \el,  and  it   is  the  Opinion  of  many  that  those  who  seek 

to  emploj   slectrolj  is  as  an  industrial  operation,  will  have 

to    follow    the    lead    of     those     who     have     carried     thru 
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work*  to  the  ughaal  waterfalls  they  could  discover.  Our 
exoellonl  Journal  will  give  the  seeker  after  this  kind  ot 
knowledge,  more  Information  than  I  could  possibly  com- 
press into  this  address,  hut  I  may  add  that  on  the  surface 
lysis  of  Raits  docs  not  appear  satisfactory,  when  t li«- 
fftctorr  al  Farnworth,  Bear  Bolton,  it  closed,  and  the 
rolytic  factor;  at  8t.  Helens  is  prodacing  caustic  by 
means  of  the  be  Blanc  process.  The  electrolysis  of  the 
alkaline  oblorides  will  burn  a  few  fingers  yet,  though  if 
the  cosl  of  the  current  could  be  considerably  reduced,  and 
ii  several  practical  details  could  be  trained  into  absolute 
obedience  the  outlook  would  be  more  hopeful. 

I  may  now  pass  on  to  the  caustic  soda  manufacture,  and 
with  it  the  production  of  soda  ash  and  soda  crystals.  In 
the  Le  Blanc  process  there  has  been  no  radical  change, 
but  there  lias  been  the  same  development  of  details  that 
has  characterised  all  other  chemical  industries.  The  old 
hand  black  ash  furnace  has  been  almost  civilised  out  of 
existence,  in  fact,  it  is  only  retained  in  those  works  where 
local  conditions  render  such  a  mode  of  working  possible, 
the  higher  cost  for  wages,  the  heavier  fuel  bill,  and  the 
inferior  decomposition  are  all  tending  to  drive  it  into  the 
limbo  of  forgotten  things. 

Twent\-fiw  years  ago  1  ?.as  introduced  to  the  old  hand 
Mack  ash  furnace,  working  with  a  mixture  of  salt  cake, 
slaked  lime,  and  slack,  which  gave  a  black  ash  in  no  way 
differing  from  that  made  with  limestone  ;  by-aud-bye  the 
lime  balls  were  discontinued,  and  limestone  balls  took  their 
place  with  no  deterioration  in  the  quality  of  the  product, 
and  I  think  I  can  safely  say  that,  besides  the  almost 
universal  introduction  of  the  revolving  furnace  the  Le 
Blanc  process,  up  to  the  point  of  the  production  of  vat 
liquor  lias  remained  stationary  during  the  whole  of  the 
quarter  of  a  century.  There  was  as  good  black  ash  made 
25  years  ago  as  there  is  to-day,  and  quite  as  good  vat 
liquor.  From  this  point,  however,  there  have  been  gradual 
developments,  and  the  chemistry  of  the  process  is  much 
better  understood,  and  generally  under  the  supervision  of 
trained  chemists  as  contrasted  with  the  oversight  usually 
accorded  to  all  processes  25  years  since. 

It  will  amuse  you  to  hear  related  how  in  1876,  a  firm  of 
manufacturers  actually  boiled  down  causticised  soda  liquor 
in  contact  with  the  fire  gases  of  a  black  ash  furnace, 
during  which  operation,  35  per  cent,  of  the  caustic  was 
recarbonated,  the  manager  of  that  department  pointing  out 
the  large  quantity  of  "  salts"  deposited,  as  a  proof  of  the 
improvement  (?)  he  had  instituted.  In  the  early  days 
of  the  quarter  century  it  was  difficult  not  to  make  money  ; 
with  GO  per  cent,  caustic  at  16/.  per  ton  and  bleach  at  the 
same  figure  any  sort  of  production  was  profitable,  but 
now-a-days,  even  the  theoretical  yield  will  not  always  save 
the  manufacturer  from  financial  losses.  The  manufacture 
of  soda  ash  by  means  of  the  old  Le  Mane  method,  has 
been  nearly  driven  out  by  ammonia-soda,  and  before  very 
long  the  soda  crystal  trade  will  be  entirely  dependent  upon 
ammonia  soda  for  its  raw  material.  In  the  manufacture 
of  soda-crystals  there  w-ould  seem  hut  little  room  for 
improvement,  but  when  they  are  made  upon  the  enormous 
scale  of  to-day,  labour-saving  appliances  and  efforts  to 
prevent  waste  will  always  tell  in  the  manufacturers'  favour. 
Money  spent  judiciously  in  saving  labour,  in  avoiding 
heavy  and  constant  repairs,  or  in  preventing  possible 
waste  will  give  the  manufacturer  much  more  profit  and 
more  peace  of  mind  than  is  usually  reckoned  on,  and  works 
fitted  up  in  the  best  manner  will  always  keep  ahead  of 
those  struggling  concerns  which  can  never  make  up  their 
minds  to  spend  money  until  it  is  too  late. 

The  days  of  struggling  companies  are  numbered,  and  all 
those  aspiring  to  become  chemical  manufacturers  should 
leave  the  trade  alone  unless  they  are  prepared  to  spend  the 
capital  necessary  to  put  up  the  works,  not  only  equal  to  the 
best  existing  works,  but  better,  profiting  by  the  experience 
of  all  who  have  gene  before.  And  more  particularly  is 
this  true  of  caustic  soda  making,  which  has  had  a  long 
period  of  depression  with  only  a  few  rifts  in  the  dark  clouds 
surrounding  the  industry.  When  salt  cake  was  low  in 
price,  then  caustic  was  low  too,  but  some  little  advantage 
was  gained  during  the  low  values  obtainable  for  ammonia 
soda-ash,   seeing  that  this  product  was    being  sent  from 


Fleetwood  to  Widnes  to  undergo  caustieisation  with  lime 
and  manufacture  into  caustic.  The  improvements  in  the 
caustic  manufacture  during  the  past  25  years  have  not  been 
many,  and  mainly  lie  in  improved  appliances  and  in 
methods  for  the  economy  of  fuel,  but  the  processes  are 
better  understood  now  than  they  were  then,  which  is  amply 
proved  by  the  fact  that  it  was  then  considered  a  feat  to 
produce  70  per  cent,  caustic  regularly,  while  74  per  cent. 
was  only  made  by  one  firm,  others  who  had  tried  having 
^iven  it  up  as  being  too  big  a  job  for  them.  The  fuel  con- 
sumption, which  was  at  least  seven  tons  per  ton  of  70  per 
cent,  caustic,  has  now  been  brought  down  to  less  than  four 
tons,  and  even  better  results  have  been  accomplished  by 
means  of  the  system  of  multiple  evaporation,  which  had 
been  so  iong  employed  in  the  sugar  industry  with  success. 

Hut  I  believe  the  caustic  soda  trade  is  about  to  undergo 
a  revolution.  It  is  about  to  be  made  on  a  large  scale  at 
the  ammonia-soda  works  by  Loewig's  process,  viz.,  by 
roasting  carbonate  of  soda  with  oxide  of  iron,  whereby  the 
carbonic  acid  is  expelled  and  a  ferrite  of  soda  formed 
which  is  subsequently  decomposed  by  contact  with  water. 
From  all  the  information  I  have  been  able  to  gather  I  do 
not  see  how  the  ton  of  caustic  soda  is  to  cost  less  than  a 
ton  of  Leblanc  soda,  in  a  plant  where  all  possible 
economies  have  been  effected,  especially  if  the  system  of 
multiple  evaporation  has  been  adopted.  It  is  true  that  the 
liquors  from  the  Loewig  process  may  be  directly  obtained 
of  75°  Tw.,  but  this  strength  can  be  obtained  in  the 
Leblanc  process  by  exhaust  steam  where  multiple  evapora- 
tion is  adopted,  40  lb.  of  water  per  pound  of  coal  being  the 
evaporative  effect,  causticised  liquor  of  25°  Tw.  containing 
only  eight  parts  of  water  to  each  part  of  70  per  cent, 
caustic. 

Hut  the  revolution  I  am  expecting  does  not  lie  in  this 
direction.  Ammonia  soda  treated  by  the  Loewig  process 
will  yield  77  per  cent,  caustic,  and  this,  ton  for  ton,  will  be 
produced  as  cheaply  as  a  ton  of  70  per  cent.  Leblanc 
caustic,  and  further,  there  is  no  doubt  that  in  time  it  will 
be  sold  as  cheaply  as  70  percent,  caustic  is  now  ;  customers 
will  prefer  the  77  per  cent,  article,  and  the  chief  demand 
will  be  for  that  quality,  which  ordinary  Leblanc  makers  will 
find  it  difficult  to  supply  without  a  complete  alteration  of 
their  plant.  Of  course,  77  per  cent,  caustic  can  easily  be 
made  by  reducing  the  salt  contents  of  the  salt  cake  to  a 
minimum,  as  is  done  at  Newcastle,  by  decomposing  the 
salt  in  the  ordinary  pot  and  furnace,  and  finishing  the 
roasting  in  the  Mactear  furnace  ;  another  operation,  it  is 
true,  but  costing  little  on  the  scale  upon  which  the  opera- 
tions are  carried  out.  Then  again,  if  the  sulphides  are 
removed  by  zinc  oxide  from  the  vat  liquors  there  will  be 
only  those  sulphur  compounds  in  the  finished  caustic  which 
are  due  to  the  hyposulphite  co-existing  with  the  sulphide,  a 
quantity  which  in  fresh  vat  liquors  is  very  small  indeed. 
This  shows,  I  think,  that  the  rivalry  between  the  two 
processes  will  be  a  very  keen  one. 

And  now  what  is  the  outlook  in  the  alkali  trade  ?  There 
are  wars  and  rumours  of  wars.  Leaving  the  nitric  process 
for  bleach  and  the  electro  processes  for  bleach  and  caustic 
to  take  care  of  themselves,  as  no  doubt  they  will  furnish 
subjects  for  another  address,  I  may  allude  to  two  processes 
which,  in  my  opinion,  deserve  careful  consideration.  I 
have  investigated  both  of  them  at  some  length,  and  in 
future  years  they  may  he  found  capable  cf  being  worked  to 
advantage.  I  allude  to  the  phenoloid  process  and  to  the 
carbon  process,  both  of  which  produce  soda  ash. 

The  phenoloid  process,  which  is  one  for  the  conversion 
of  sulphate  of  soda  into  carbonate  of  soda  in  the  wet  way,  is 
the  outcome  of  au  observation  of  Mr.  J.  West  Knights.  He 
found  that  although  hydrate  of  lime  would  not  decompose 
salt  cake  in  solution  in  the  ordinary  manner,  yet  the  decom- 
position took  place  in  the  presence  of  those  phenoloid 
bodies  found  in  coke-oven  oils  and  the  tar  from  blast 
furnaces.  If  we  designate  those  phenoloid  bodies  as 
cresylic  acid,  an  alkaline  cresylate  will  be  formed  together 
with  sulphate  of  lime.  The  alkaline  cresylate  is  decom- 
posed by  carbonic-acid  gas,  yielding  carbonate  of  soda  and 
the  phenoloid  bodies  for  use  over  again.  I  have  made 
many  experiments  upon  the  process,  and  have  succeeded  in 
getting  almost  absolute  decompositions  and  a  fine  quality 
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of  soda  crystals.  The  recovery  of  the  phenoloids  is  no 
difficult  task  and  the  raw  materia]  cheap  enough  at  the 
present  time. 

But  what  I  helieve  to  be  the  process  of  the  future  is  one 
which  has  been  patented  several  times  over.  The  reactions 
are  all  possible  in  the  laboratory  and  most  of  them  have 
been  worked  on  the  large  scale,  but  the  strings  want  all 
drawing  together  by  one  hand.  I  may  briefly  describe  it 
as  follows  : — salt  is  first  to  be  converted  into  salt  cake  by 
the  Hargreaves  process,  the  hydrochloric  acid  gas  being 
condensed  in  the  usual  way.  Without  moving  the  saltcake 
from  the  cylinders,  and  at  the  temperature  of  the  finished 
cylinders,  water-gas  is  passed  in  until  the  sulphate  of  soda 
has  become  converted  into  sulphide,  water  being  formed  in 
the  operation,  which  is  condensed  out  and  leaves  a  con- 
centrated carbonic  oxide.  The  carbonic  oxide  and  excess 
of  hydrogen  are  then  burned  into  carbonic  acid,  and  water 
and  this  gaseous  mixture  is  passed  through  the  sulphide  of 
sodium  until  it  has  become  converted  into  carbonate  of  soda 
the  temperature  having  been  kept  sufficiently  elevated  to 
prevent  the  deposition  of  water  on  the  contents  of  the 
cylinders.  The  reactions  taking  place  in  this  cycle  of 
operations  may  be  summarised  thus  : — 

I.  2XaCl  +  SO.  +  H.:0  +  O  =  Na2S04  +  2HC1. 

If.  Xa._,S04  +  H„,  +  5CO  =  ^'a.;s  +  4H20  +  SCO  +  H,. 

III.  CO  +  H.,  +  O,  =  CO,  +  H,0. 

IV.  NajS  +  CO.  +  IU)  =  Na2C03  +  H2S. 

Finally  the  HjS  is  burned  to  S02  +  H.O  and  is  employed 
again  in  the  first  process. 

This  process  has  been  patented  by  several  people  ;  none 
of  them  have  worked  out  the  details,  but  I  believe  it  will 
become  a  method  for  the  manufacture  of  soda  ash  which 
will  be  as  much  in  advance  of  ammonia-soda,  as  ammonia- 
G  oda  is  already  in  advance  of  kLeblanc  alkali,  and  for  the 
following  reasons  :  In  the  first  place,  theoretically  the  only 
raw  materials  employed  are  coal,  water  and  salt,  and  it  must 
be  remembered  that  hydrogen  and  carbon  have  the  lowest 
combining  equivalents  of  substances  at  present  employed  in 
the  chemical  industries.  All  other  materials  used  in  the 
decomposition  are  subject  only  to  working  losses.  Secondly 
there  is  a  minimum  of  labour,  as  the  product  is  not 
handled  from  the  time  of  charging  the  salt  into  the  cylinder 
to  that  of  unloading  carbonate  of  soda  ;  thirdly,  there  is  no 
waste  product,  such  as  alkali  waste  in  the  Leblanc  process 
and  chloride  of  calcium  in  the  ammonia  soda  proo 
fourthly,  the  yield  of  carbonate  of  soda  from  the  salt  must  be 
a  nearly  theoretical  one  if  the  process  is  to  work  at  all  ;  and 
fifthly,  the  temperatures  required  for  the  decompositions  are 
gradually  decreasing  ones,  the  temperature  of  the  finished 
salt  cake  being  higher  than  that  of  the  finished  sulphide, 
while  the  carbonate  of  soda  is  discharged  at  a  comparatively 
low  temperature.  When  this  process  is  combined  with  the 
method  of  producing  chlorine  by  the  oxidisation  of  hydro- 
chloric acid  either  with  air  or  with  nitric  acid  it  may  verily 
be  described  as  a  "  fuel  "  or  "  carbon  "  process,  and  when 
we  consider  that  the  waste  heat  of  the  several  operations  can 
be    utilised   in  evaporating  brine,  or  in  many  other  ways 

'iciently  well    known,  I    think  it  goes  without  Raying  that 
there  is  more  hope  for  financial  success  than  in  any   process 

where  the  fuel  is  first  burned  to  raise  the  steam  used  in  a 

■HI  engine  to  drive  a  dynamo. 

There  are,  however,  several  details  in  present  process  the 
Stady  of  which  would  help  the  alkali  maker — I  believe  it  is 
quite  possible  to  arrange  a  mechanical  salt  cake  pol  from 
irbich  the  hydrochloric  acid  gas  could  be  evolved  com- 
paratively cool  and  pure   and    by  sending  this  alone  through 

cisterns,  and  the  roaster  gas  direct  into  the  condensi 
letting  the  flow  of  liquid  acid  pais  through  the  cisterns  for 
concentration,  a  much    itronger   muriatis   acid   would   be 

obtained,   giving   a    lest  volume  of  Still  liqUOTS  to  deal  with, 
and  giving  olT  chlorine  more  easily. 

D    again,    there     is    certainly    need    of  reform    in    the 

ion  of  absorbing  the  chlorine  bj  lime.    The]. 

generally    adopted     of    leaden    chamber-     is     certainly     not 

y    of    the    age    \\>-    li-.e    in.      I  -hall    be  told  of  < 
that    many     method-     bavi      been    tried    and    failures    have' 

resulted,   but   I    still    retain    n.j  opinions.      During    the 


absorption  by  lime,  a  considerable  amount  of  heat  is 
developed,  I  once  placed  a  maximum  registering  ther- 
mometer upon  the  lime  in  an  ordinary  powder  chamber 
during  the  winter,  and  then  again  during  a  hot  summer — 
the  results  were  very  instructive  :  — 


Winter. 

Summer. 

F. 

02 
72 
7fl 

82 
S2 

F. 

70 
100 
120 

322 
122 

Alter  two  hears 

„    eitcht  hours 

Now  the  only  way  the  heat  of  the  reaction  can  escape  is 
by  its  beiDg  imparted  to  the  gaseous  contents  of  the 
chamber  and  subsequently  cooled  by  contact  with  the  sides 
and  top.  In  winter  time  this  is  possible,  but  when  the  sun 
is  shining  fully  upon  the  exposed  leadwork  the  heat  is 
dissipated  but  very  slowly.  In  cold  weather  the  usual 
allowance  of  280  square  feet  of  lead  surface  per  ton  of 
bleach  made  per  week  seems  to  be  sufficient,  but  it  is 
certainly  inadequate  in  summer.  In  most  of  the  mechanical 
contrivances  for  the  absorption  of  chlorine  by  lime  this 
heat  dissipation  has  been  overlooked.  Hargreaves  was, 
I  believe,  the  first  to  take  notice  of  it,  and  to  provide  for  its 
regular  abstraction,  but  his  apparatus  has  never  come  into 
use.  In  an  apparatus  I  was  called  upon  to  inspect  last  year 
the  iron  chamber  which  formed  the  shell  of  the  apparatus 
became  so  hot  in  twenty  minutes  after  turning  in  the 
chlorine  that  the  hand  could  not  bear  contact  with  comfort. 
If  mechanical  means  could  be  employed,  the  packing 
operation  would  not  be  the  laborious  work  it  is  at  present. 
Witnessing  the  operation  of  "packing  "  carries  us  back  to 
the  days  when  boys  were  trained  to  ascend  chimneys  for  the 
purpose  of  clearing  them  of  soot.  Contrast  that  with  the 
method  of  sweeping  chimneys  to-day,  and  you  will  see  the 
boon  to  be  derived  from  the  adoption  of  mechanical  means 
for  the  making  and  packing  of  bleaching  powder. 

I  fear  I  have  already  devoted  too  much  time  to  the  alkali 
manufacture,  as  there  are  many  other  articles  comprised 
under  the  term  "  heavy  chemicals,"  but  this  address  would 
hardly  be  complete  if  I  did  not  refer  to   several  industrially 
new  products  in  which  a  large  trade  has  sprung  up  during 
the    past    quarter   of   a   century   in    connection    with    this 
industry.     Monohydrated  and  anhydrous   sulphuric   acid ; 
strontium  salts  ;  manganate  of  soda,  chromic  acid,  &c,  have 
all  either  been  started  within  this  period  or  have  undergone 
such  extensive  developments  as  to  be  called  new  industries. 
There  are  three  substances  I  would  allude  to  specially,  viz., 
tiie  manufacture   of  chlorates   of  soda  and   baryta  and  the 
decomposition  of  alkali  waste  for  the  production  of  sulphur. 
In  1874   chlorate  of   soda  was  not  a  commercial  article  in 
the  ordinary  sense  of  the  word.     Calico  printers  were  using 
large  quantities  of  the  potash  salt  for   the   production  of 
aniline   black,  but   the  low  solubility  of  this  salt  led  to  the 
demand  for  a  more  soluble  chlorate.     The  first  chlorate  of 
soda  made  in  quantity  was  produced  by  treating  a  solution 
of  chlorate  of  potash  with   tartaric  acid  which   precipitated 
hi  tartarate  of  potash,  leaving  chloric  acid   in  solution,  and 
this   was  subsequently  neutralized  with    soda  ash,  forming 
chlorate  of  soda.     It   was  then   attempted   to   produce  the 
acid  by   treating  a  hot  solution  of  chlorate  of  potash  with 
sulphate   of  alumina    and  sulphuric  acid,  alum  crystallising 
out  and   leaving  as    with   the   tartaric  acid,  chloric  acid  in 
solution.     A  third  method  was  the  treatment  of  a  chlorate 
otasb  solution  with  hydrofluosilic  acid,  but  all  these 
methods    gave    way    before    the   process    of    treating    the 
calcium  chlorate  ami  chloride  with  salt-cake,  separating  the 
liquor  from   the  calcium  sulphate   by   means   of  the   filter- 
press   and    further    treating    by    evaporation,     fishing    and 
crystallization.      When    sodium   chlorate  could    be    made 
profitably    and    in    quantity,    the   manufacture   of   barium 
'hi. .rale  mis  an  easy  matter,  the  process  now  followed  being 
•'"'  <*■'■'  -lb  ml    example  of   the  reaction  of  soluble  salts  upon 

each  mher.     I  have  often  thought  thai  these  reactions  have 
been  too  much  neglected,  and  thai  there  is  a  wide  field  open 

to  the  experimenter.     A   similar  reaction,  in  which  chloride 
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of  potassium  and  nitrate  of  soda  interael  forming  nitrate  of 
potassiam  and  common  sail  is  well-known  as  an  industrial 
operation,  and  now  the  action  of  sodium  chlorate  and 
barium  cbloride  is  an  addition  ti>  this  class  of  decompo- 
sitions. Barium  chlorate  is  made  by  a  process  devised  by 
one  of  'lie  members  of  this  section,  l>r.  Grossmann. 
Sodium  chlorate  and  barium  chloride  are  dissolved  in  water 
and  boiled  up  to  100"  Tw.  During  the  evaporation  an 
impure  sodium  chloride  falls,  and  is  fished  out  after  settling 
awhile,  the  100  Tw.  liquor  being  run  into  cones  to 
crystallise.  The  degree  of  completeness  of  this  reaction 
may  be  gathered  from  the  following  analysis  of  the  mother 
liquor  from  the  crystals: — 


69}  Tw. 

it  60  P. 
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This  mother  liquor  is  returned  to  the  process  whereby  the 
salt  is  eliminated  and  the  barium  chlorate  crystallises  out. 

The  manufacture  of  sulphur  by  the  passage  of  carbonic 
acid  gas  through  cream  of  vat  waste  is  a  process  of 
only  a  few  years  standing,  but  it  serves  to  show  the 
rapidity  with  which  all  seemingly  profitable  methods  are 
now  developed.  To  look  over  the  patent:;  concerning  this 
subject  alone  which  have  been  granted  during  the  past  50 
years  shows  us  how  very  near  some  of  the  older  experi- 
menters were  to  the  goal,  and  they  would  probably  have 
succeeded  had  they  paid  sufficient  attention  to  details  and 
taken  advantage  of  all  things  which  science  has  shown  to  be 
theoretically  possible. 

As  regards  other  heavy  chemicals,  there  have  been  great 
advances  in  the  manufacture  of  all.  Taking  sulphate  of 
ammonia  as  an  example  ;  while  a  ton  of  sulphate  required 
from  18  to  25  cwts.  of  fuel  in  1S7G,  the  same  quantity  is 
now  produced  with  less  than  6  cwt.,  the  modern  stills  being 
more  compact,  costing  less,  and  needing  far  less  labour  than 
the  old  style.  Amongst  other  manufactures  there  is  one  I 
should  like  to  mention,  specially  as  it  is  entirely  a  growth  of 
the  quarter  century  under  review,  and  bad  already  received 
considerable  development. — the  production  of  benzol  from 
coal-gas.  Several  works  have  been  established  for  this 
industry  and  the  result  has  been  to  stem  the  fluctuation  in 
price  and  the  rapidly  advancing  value  of  the  article,  and  to 
enable  it  to  be  put  upon  the  market  at  a  price  undreamt  of 
in  the  earlier  days  of  its  production.  Benzol  which  had 
been  sold  at  as  much  as  12s.  6d.  per  gallon  has  changed 
hands  at  as  low  as  lOd. 

.lust  before  the  establishment  of  this  industry,  attempts 
had  been  made  to  recover  the  gaseous  products  passing 
away  from  coke  ovens,  but  at  first  the  nature  of  the  oils 
recovered  was  not  understood  so  well  as  was  the  case  after 
their  investigation  had  been  undertaken  by  Mr.  Watson 
Smith,  then  a  member  of  this  Section,  and  published  in 
the  Journal  of  the  Society.  Tt  has  been  shown  that  the 
products  condensed  from  the  ordinary  bee-hive  ovens  differ 
very  considerably  from  the  products  from  closed  ovens,  and 
this  applied  to  both  the  aqueous  portion  and  the  oily 
product.  In  closed  ovens  we  get  ordinary  gas  tar  and 
ordinary  ammoniacal  water,  but  from  the  bee-hive  the 
ammouiacal  water  contains  all  the  ammonia  as  "  fixed " 
ammonia,  and  the  tar  and  oil  is  specially  characterised  by 
the  absence  of  products  of  the  benzene  series  and  by  its 
richness  in  pheuoloids  other  than  true  carbolic  acid.  In 
the  products  recovered  from  blast  furnaces,  the  tarry 
condensate  is  of  very  similar  composition  to  that  from  open 
or  bee-hive  ovens,  but  the  ammoniacal  water  is  quite 
distinct,  being  entirely  a  solution  of  sesquicarbonate  (or 
even  more  highly  carbonated)  so  that  the  whole  of  the 
ammonia  is  evolved  by  simply  boiling,  without  the  addition 
of  any  lime  whatever. 

In  subjects  strictly  chemical,  the  manufacture  of  cyanides 
is  now  occupying  a   considerable   share  of  attention.      I 


believe  then-  is  ample  opportunity  for  any  one  in  this 
branch  of  industry,  as  crude  thioeyauates  are  abundant 
and  cheap,  and  the  use  of  cyanides  is  extending  for 
purposes  of  gold  recovery.  At  present  there  i-  no  satis- 
factory way  of  transforming  thiocyanates  into  cyanide- 
without  great  working  losses,  and  the  industry  is  one  of 
the  few  that  is  not  yet  overdone  with  competition. 

I  would  fain  say  a  few  words  respecting  the  shale  oil 
industry.  Detail-  here  have  been  so  much  improved  that 
the  old  methods  of  distillation  arc  quite  obsolete,  with 
improved  retorts  the  production  has  been  increased  with 
less  labour  than  heretofore,  and  we  must  all  sincerely 
hope  that  this  very  large  manufacture  will  have,  in  the 
future,  a  more  prosperous  career  than  has  fallen  to  its  lot 
lately.  At  one  time  22  lb.  of  sulphate  of  ammonia  per  ton 
was  considered  a  good  yield,  but  the  introduction  of  steam 
into  the  retorts  has  brought  it  up  to  over  GO  lb.,  and  thus 
agriculture  has  been  greatly  beuefited,  though  it  is  a 
noteworthy  fact  that  the  continental  farmer  has  so  far  seen 
the  benefit  of  using  sulphate  to  a  greater  extent  than  our 
own  farmers  have. 

The  flashing  point  of  burning  oil  has  been  a  very  vexed 
question  ;  the  present  limit  is,  no  doubt,  too  low,  and  I  had 
hoped  that  our  legislators  would  have  interfered  to  have 
protected  the  consumer  from  the  dangerous  oil  now  in  the 
market.  Owing,  however,  to  a  wrong  interpretation  having 
been  placed  upon  the  motives  which  induced  several  to- 
agitate  for  a  reform,  I  understand  that  the  matter  is  now- 
dropped — I  am  sorry  for  it. 

During  the  past  quarter  of  a  century  the  chemical  engineers 
have  been  exceedingly  active,  and  the  forms  of  apparatus 
that  can  now  be  purchased  as  stock  articles  exceeds  the 
ideas  of  even  the  greatest  enthusiast  of  25  years  ago.  If 
the  fathers  of  the  chemical  industry  had  been  in  possession 
of  the  really  beautiful  apparatus  of  to-day,  it  is  more  than 
probable  that  many  of  the  processes  only  known  by  being 
entered  at  the  Patent  Office,  would  have  been  successfully 
developed,  and  would  have  left  us  in  our  day  with  fewer 
unrealised  possibilities.  The  apparatus  for  the  economical 
production  of  water  -  gas  is  very  ingenious,  but  it  is 
slumbering  because  it  has  come  before  its  time  and  there 
are  many  other  appliances  of  which  the  same  may  be  said. 
The  greatest  impetus  given  to  chemical  engineering  has 
been,  however,  through  the  medium  of  the  coal-tar  colours, 
and  the  finer  forms  of  this  class  of  machinery  are  as  yet 
specialities  of  the  foreign  manufacturer,  as  the  demand  in 
England  is  in  no  wise  to  be  compared  to  that  emanating 
from  the  colossal  establishments  of  Germany.  But  the 
severe  competition  we  are  now  passing  through  in  all 
branches  of  the  chemical  industries,  will  make  it  a  sine  qu& 
non  that  the  latest  improvements  and  the  newest  types  of 
machinery  be  immediately  adopted. 

And  now  I  would  ask  your  attention  for  a  moment  to 
consider  how  new  processes,  and  the  recovery  of  waste 
products  may  affect  any  particular  industry.  Twenty  years 
ago  I  began  to  interest  myself  in  the  recovery  of  the  soda 
used  for  boiling  esparto  grass  in  the  paper  mill.  The 
quantity  was  wrorth  recovery,  seeing  that  it  amounted  to 
10  per  cent,  of  real  alkali  upon  the  grass  boiled,  and  the 
question  of  river  pollution  even  in  1876  was  a  condition 
of  things  to  be  reckoned  with.  The  quantity  of  soda  and 
organic  matter  kept  out  of  the  rivers  per  week  by  the 
Porion  evaporator  cannot  amount  now  to  less  than  500  tons- 
weekly,  the  operation  leaving  a  handsome  profit  to  the 
users.  I  have  no  doubt  that  other  systems  are  keeping  out 
of  the  water-courses  of  Great  Britain  a  like  amount,  but  I 
have  no  accurate  figures  concerning  them.  Though 
esparto  soda-pulp  was  the  half-stuff  of  the  paper-maker 
25  years  ago,  the  importation  of  mechanical  wood  pulps- 
had  commenced,  and  extensive  trials  were  being  made  of 
soda  wood-pulp.  Soda  straw- pulp  had  just  become  an 
established  industry,  and  all  the?e  required  chlorine  for 
bleaching  purposes.  Later  on,  however,  Tighlman's- 
sulphurous  acid  process  became  established,  and  now 
immense  quantities  are  made  in  England  or  imported  into 
this  country  under  the  name  of  "  sulphite  pulp  "  and  this 
has  reduced  the  quantity  of  bleaching  powder  and  caustic 
soda  per  ton  of  paper,  used  in  paper  mills,  to  a  very 
marked  extent. 
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The  recovery  of  glycerin  from  the  residues  of  the  soap- 
maker,  may  fairly  be  said  to  be  an  industry  established 
during  the  ]>a.--t  qoarter  of  a  century.  The  pioneers  of  this 
recovery  hail  many  failures,  which  a  good  knowledge  of 
chemical  engineering  would  have  led  them  to  avoid,  and 
the  simplicity  of  the  process  to-day  compared  with  that  of 
1876  serves  SS  B  very  good  illustration  to  show  the 
advances  we  have  made,  not  only  in  appliances,  bat  in  the 
supervision  and  in  the  method  of  conducting  our  operations. 
One  industry  hegets  another,  and  there  is  no  telling  where 
we  may  stop.  The  nitro-glycerin  manufacture  demanded 
an  increased  supply  of  glycerin,  the  soap-maker  supplied 
it  ;  the  glycerin  maker  required  improved  evaporators  and 
-tills:,  which  the  chemical  engineer  quickly  produced,  and 
the  knowledge  gained  in  one  industry  may  often  be 
employed  in  another,  in  analogous  operations,  for,  after  all, 
it  is  only  by  practical  contact  with  chemical  operations  on 
the  large  scale  that  facts  are  impressed  in  such  a  way  that 
the  knowledge  of  them  and  of  their  application  becomes 
readily  available  when  required.  "  An  ounce  of  practice 
is  worth  a  pound  of  theory,"  and  in  no  place  is  this  more 
true  than  in  the  chemical  industries. 

Refore  concluding,  I  desire  to  make  serious  complaint 
respecting  the  teaching  of  industrial  chemistry  in  this 
country.  I  am  in  a  position  to  plead  for  the  numbers  of 
embryo  chemists  who  have  studied  long  and  hard  to  reach 
a  -tandard  of  competence  in  their  profession,  net  merely  as 
theoretical  chemists,  but  as  practical  analysts,  most  of  them 
with  a  view  to  entering  works  of  some  special  kind  or 
other.  Xow,  my  complaint  is,  that  but  few  of  them  have 
teen  so  educated  as  to  be  of  any  immediate  use  to  the 
manufacturer.  "When  a  student  goes  fresh  from  college  to 
apply  for  u  situation,  he  is  generally  met  with  the  enquiry  : 
"  Where  have  you  been  before ': "  If  he  has  never  seen 
the  inside  of  a  factory,  he  has  very  little  chance  of  employ- 
ment, but  the  annoying  part  is,  that  if  he  has  mentioned 
a  course  of  study  at  a  foreign  university  it  is  a  passport  I 
at  once.  One  of  my  young  friends  applied  to  a  large  firm  j 
a  short  time  since  after  five  years  of  English  college  study, 
and  was  told  :  "  We  always  give  preference  to  a  chemist 
who  has  been  trained  in  Germany."  Is  not  this  an 
lute  condemnation  of  existing  English  methods  ?  And 
does  it  n<>t  call  for  immediate  change  and  amelioration  ? 
Tor  my  own  part  I  am  strongly  of  opinion  that  sufficient 
attention  is  not  given  to  chemical  engineering,  as  it  is 
often  found  that  engineers  make  better  superintendents 
than  do  ehemists,  the  latter  not  being  so  essentially 
practical  as  the  former  are  bound  to  be.  1  do  not  advocate, 
by  any  meang,  a  college  with  a  set  of  vitriol  chambers 
attached,  or  a  complete  ammonia-soda  outfit,  but  I  do 
advocate  the  establishment  of  a  chair  of  chemical 
neering  at  some  one  or  more  of  our  teaching  institu- 
tions, which  shall  he  filled  with  a  good  practical  man. 
well  paid,  and  giving  his  whole  time  to  the  duties  of  his 
chair,  without  being  obliged  by  force  of  circumstances  to 
employ  bis  time  (to  the  detriment  of  his  pupils;  in  giving 
and  preparing  expert  evidence  or  of  casting  about  for  some 
r  method  of  increasing  his  income. 
I  would  bare  you  re;;. ember  that  the  fir-t  name  [  ropoted 
to  be  given  to  out  Society  was  that  of  the-  Society  of 
teal  Engineers,  but  as  this  cognomen  met  with  so 
much  opposition  from  the-  profe--ional  element  it  was 
deemed  advisable  to  adopt  one  not  so  liable  to  sectional 
criticism,  arid  which    would  embrace  everyone    havii 

-t  in  the  chemical  industries.     I   think  that  the  name 

finally  adopted,  contributed  to  om  but   I   cannot 

r.g    the    opinion    that    our    Society    ha-    been 

i   by  the   prompt  establishment   of   it-  .Journal,   which 

•  d  o.i  with  such   vigour,  as  baa  been    shown 

by  no  tific  journal   in    tin-    world.     I    would,  in 

-■I  to  remember  that  tin-  practical  establish- 

oar  Journal  vs  v  to  Mr.  Ludwig  Blond, 

when    ti  fire,  proposed  and 

:  ind  to    allow    the  venture    to  I-'-  under- 
■  tUl   did  the   Society   become  during 

the    guarantors    weir-   at  .  I   fol   ■  > 

tiny.  When  I  tm  hn, ught  forward  the  subject 
Journal,  and  presented  two  pattern  copies,  one  after 
•vie  ol  tire  Journal  of  the  Chemical  Society,  and  the 


other  of  the  size  and  Btyle  of  the  Athenauni,  the  question 
was  asked:  "What  is  there  to  print?"  It  is  easy  to 
answer  the  question  now,  by  an  extract  from  the  General 
Secretary's  letter  already  mentioned.  "  The  limit  ol 
condensation  is  reached  so  far  as  the  Journal  and  Patent 
Literature  is  concerned,"  and  "if  space  is  still  to  be  saved 
there  is  no  resource  but  to  cut  down  the  sectional  matter." 
Our  Journal,  gentlemen,  takes  a  leading  place  amongst 
notable  features  of  the  past  quarter  of  a  century. 

Mr.  K.  P.  (' vki'kntkk,  in  moving  a  vote  of  thanks  to  the 
Chairman,  said  he  regretted  this  was  the  last  night  he 
would  be  with  them.  lie  thanked  Mr.  Davis  for  his 
generous  words.  It  was  his  chief  regret  that  bis  new  duties 
would  largely  sever  him  from  the  Manchester  Section,  to 
which  he  was  held  by  so  many  pleasant  ties.  lie  hoped, 
however,  to  be  able  to  be  present  at  some  of  their  meetings 
in  the  future. 

Mr.  Lev  instkix,  in  seconding  the  vote,  said  he  felt  sure 
they  were  all  indebted  to  the  Chairman  for  an  address  so 
full  of  information.  Seeing  that  he  (the  Chairman)  was 
not  only  one  of  the  founders  of  the  Section,  but  of  the 
Society,  he  could  only  congratulate  him  upon  the  position 
he  now  occupied.  He  fully  endorsed  the  Chairman's  remarks 
and  congratulations  to  5lr.  Carpenter  on  his  departure  to 
fill  his  new  and  higher  office. 
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CHAIRMAN'S  ADDE1 

Tin,  solicitude,  care,  and  expense  that  are  bestowed  on  the 
production  of  the  Journal  of  our  Society  are  matters  that 
have  often  been  prominently  brought  before  us,  and  most 
forcibly  by  our  late  President  at  Leeds.  That  this  costly 
publication,  which  is  the  chief  aim  for  which  we  are  handed 
ther,  deserves  preservation,  will,  I  think,  not  be  denied 
hy  anyone  who  can  appreciate  its  value.  Yet  whilst  such 
a  statement  may  be  perfectly  correct,  there  is  evidence 
i  no  bow  that  the  possibilty  of  the  disappearance 

the  earlier  volumes  is  not  a  contingency  to  he  disregarded 
It  may  be  true  that  the  Journal  of  the  Society  of  Chemical 
Industry  is  not  i|  lite  in  such  jeopard]  as  the  rain  map  of 
the    British   Wei  published  by   Mr.   Joseph    Atkinson  in 

is  M    or    is  I-.',    r,|'    which    Mr.    G.   .1.    -vnioris'.   to   his   great 

vexation  in  1865,  could  not  obtains  copy  for  the  purpose 

of  a  report  on  rainfall  to   the  British   Association.     Vet  it 
might  well  happen  that  the  rery  profusion  of  our  ie 
should  tend  to  thi  ir  destruction,  ami  a  note  of  warning  maj 
not  hi'  ii-  i  he  disposition  to  regard  such  publications 

ur  Society  in  the  lighl  of  ordinal-]  newspapers, 
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and  to  throw  the  old  numbers  aside  so  soon  as  the  new 
ones  appear,  it  much  greater  than  would  he  credited  bj 
m  ui_\  persons. 

The  reality  <  I  the  risk  to  which  1  am  referring  will  best 
he  appreciated  by  the  following  fact.-'.  Having  offered  to 
me,  not  long  ago,  some  of  the  early  volumes  of  our  Journal 
by  a  bookseller,  I  was  willing  enough  to  purchase  them, 
hut  wishing  to  make  room  on  somewhat  crowded  shelves 
I  submitted  for  sale  a  number  of  transactions  of  otlur 
scientific  and  technical  societies,  all  of  modern  date,  hoping 
to  get  an  offer,  if  not  for  all,  for  at  least  some  of  them. 
Imagine  mj  surprise  on  finding  that  it  was  impossible 
to  effect  a  sale  at  any  price.  Hence  the  idea 
occurred  to  me  that  I  might  obtain  the  books,  and 
benefit  some  present  owner,  who  had  no  use  for 
them.  I:  was  soon  made  evident,  however,  that  if  economy 
were  my  object  the  sooner  I  retraced  my  steps  the  better 
it  would  be,  for  one  of  the  first  replies  that  came  to  hand 
was  from  a  former  member,  who  held  the  work  in  such 
esteem  that,  although  a  monthly  number  was  missing  from 
one  of  the  years,  he  wanted  50  per  cent,  mire  than  the 
bookseller  did  for  a  complete  set.  Ordinarily  this  might 
have  discouraged  me,  but  the  experience  only  made  me 
more  ardent  in  the  quest,  as  I  anticipated  some  results  of 
interest  that  might  at  some  fitting  time  be  brought  before 
you,  little  thinking,  however,  that  you  would  so  honour  me 
jis  to  make  it  possible  to  bring  the  subject  forward  on  an 
occasion  like  the  present. 

Upwards  of  600  inquiries  were  sent  out,  including  those 
to  past  memners,  to  executors,  and  to  booksellers  in  localties 
•where  the  Journal  has  beeu  well  distributed. 

One  very  salient  point  in  the  31  offers  that  were  made  to 
me  was  the  rare  occurence  of  complete  series.  Quite 
two-thirds  were  of  Journals  in  an  incomplete  state.  You 
must  not  conclude,  however,  that  the  remaining  third 
of  the  offers  were  necessarily  of  consecutive  and  complete 
sets,  although  they  were  so  regarded  by  their  owners.  With- 
out examining  the  books  I  should  not  like  to  vouch  for  the 
accuracy  of  the  statement.  What  ideas  some  people  entertain 
of  completeness  was  well  shown  by  a  series  consisting  of  the 
first  three  volumes,  which  I  bought  on  that  understanding. 
As  the  books  were  bound  there  was  a  certain  amount  of 
security  that  they  would  be  right,  but  to  my  annoyance 
I  found  that  the  Index  to  Vol.  I  was  bound  up  with  Vol.  II., 
and  that  the  other  two  volumes  bad  no  indexes  at  all. 
However,  everything  comes  to  those  who  know  how  to 
wait,  and  even  such  defects  will  be  remedied  when  the 
General  index  is  published. 

Binding  the  volumes  no  doubt  affords  the  greatest 
security  that  any  particular  series  will  remain  complete. 
Nevertheless,  the  case  of  one  executor  who  had  Vols.  I.,  IV., 
V.,  and  VI.,  Vols.  II.  and  III.  having  been  lent  and  lost, 
shows  how,  even  with  the  greatest  care,  a  valuable  collection 
may  be  irreparably  damaged,  for  I  may  state  that  Vol.  II. 
is  much  more  difficult  to  make  up  than  Vol.  I. 

A  former  member  wrote  to  me  saying  that  he  had  not 
been  careful  to  preserve  his  copy  of  the  Journal,  else  it 
would  have  been  at  my  service ;  another,  that  "  he  never 
kept  them."  Clearly  such  replies  indicate  the  existence  of 
a  sufficiently  numerous  class  who,  as  already  stated,  regard 
such  publications  as  ours  merely  in  the  light  of  a  newspaper, 
and  whose  action,  if  not  checked,  may  lead  eventually  to  the 
practical  disappearance  of  some  of  the  volumes.  There  are 
those  to  whom  an  old  book  has  no  value;  everything  they 
read  must  be  up-to-date,  and  they  simplv  regard  as  wasted 
any  space  taken  up  by  old  literature,  howTever  valuable  it 
may  have  been  in  its  time.  It  is  certainly  an  anomaly  that 
the  Bible  finds  a  place  in  many  such  homes.  Doubtless  all 
this  is  due  to  the  press  and  hurry  of  modern  work,  which 
seems  to  leave  little  opportunity  for  historical  research,  even 
of  a  technical  character — so  much  so,  that  it  has  actually  been 
proposed  a  statute  of  limitations  should  be  in  operation  to 
prevent  a  new  patent  from  being  invalidated  by  reason  of 
similar  ideas  published  more  than  a  certain  number  of  years 
previous  to  its  grant.  But,  whatever  side  one  may  take  on 
Mich  a  question,  nothing  can  detract  from  the  value  of 
scientific  and  technical  records. 

No  more  notable  instance  of  the  interest  that  may  attach 
to  an  old  record  could  be  given — especially  to  the  Notting- 


ham Section  of  this  Society,  within  whose  domain,  as  it  were, 
the  memorials  of  the  great  Cavendish  are  enshrined — than 
what  was  quoted  by  Lord  Bayleigh  and  Prof.  Ramsay  in 
their  paper  on  Argon,  read  not  very  loiifr  ago  before  the 
Royal  Society.  The  unstinted  admiration  that  these  n<>  lew 
eminent  investigators  bestow  on  the  work  of  Cavendish 
tempts  me  to  give  the  quotation  referred  to,  which  is  from 
his  paper  on  "  Experiments  on  Air,"  in  the  Philosophical 
Transactions  of  1785. 

The  passage  i>  this  :  "  Having  by  this  means  condensed  as 
much  as  I  could  of  the  phlogisticated  air,  I  let  in  some  solu- 
tion of  liver  of  sulphur  to  absorb  the  dephlogisticated  air, 
after  which  only  a  small  bubble  remained  unabsorbed,  which 
certainly  was  not  more  than  -j-^— th  of  the  bulk  of  the  phlo- 
gisticated air  let  up  into  the  tube ;  so  that  if  there  is  any 
part  of  the  phlogisticated  air  of  our  atmosphere  which  dift 
from  the  rest,  and  cannot  be  reduced  to  nitrous  acid,  we  may 
safelv  conclude  that  it  is  not  more  than  y-r^th  part  of  the 
whole." 

This  residue,  Bayleigh  and  Ramsay  do  not  doubt,  contained 
the  gas  Argon,  with  which  their  name  is  inseparably  con- 
nected. 

And  now  let  me  anticipate  the  possibility  of  someone 
remarking  that  such  old  knowledge  may  be  very  interesting 
for  the  scientific  historian  or  to  the  antiquary,  but  that  it 
has  little  bearing  ou  practical  questions.  Everyone,  how- 
ever, will  be  disposed  to  admit  that  much  old  knowledge 
which  may  have  been  resting  on  the  shelves  will  have  been 
required  when  it  was  decided,  as  in  the  case  of  the  new 
cruiser  "  Minerva,"  to  sheath  the  underwater  portion  of 
the  vessel  "  with  teak  of  a  thickness  of  3^  inches,  which  n  ill 
be  coppered,  in  order  that  she  may  he  able  to  keep  at  - 
for  a  leDgthy  period  without  docking  for  cleaning  purposes." 
(Daily  Telegraph,  September  23,  1895.) 

No  more  remarkable  instance  of  the  application  of  old 
knowledge  to  modern  requirements  could,  however,  be  ad- 
duced than  that  of  the  Harvey  plates— the  most  recent  develop- 
ment in  protective  armour  for  ships,  and  which  marks  an 
epoch  in  our  methods  of  defence.  You  are  probably  aware 
that  the  process  of  their  manufacture  is  an  application  or 
modification  of  one  of  the  oldest  methods  of  making  steel 
with  which  we  are  acquainted,  namely,  that  of  cementation. 
But  to  show  the  remarkable  similarity  of  the  two  processes, 
the  ancient  and  the  modern,  I  will  take  the  oldest  book 
that  comes  to  hand,  and  read  you  from  it  an  account  of  the 
practice  of  our  grandfathers.  This  is  how  Mr.  J.  Holland 
described  the  process  in  1S42  :  — 

"  The  furnace  .  .  .  consists  of  two  oblong  receptacles 
or  troughs  .  .  .  composed  of  the  best  firestone,  four  or 
five  inches  thick.  .  .  .  The  bottom  of  the  trough  is 
covered  to  the  depth  of  two  or  three  inches  with  roughly 
granulated  charcoal  of  the  best  quality  ;  upon  this  as  many- 
bars  of  iron,  side  by  side,  are  laid  as  the  surface  will 
accommodate  ;  over  these  a  stratum  of  charcoal,  and  then 
another  layer  of  iron.  .  .  .  The  whole  is  then  covered 
thickly  with  river  sand  or  earth  that  will  not  easily  vitrefv. 
This  is  to  prevent  the  charcoal  from  burning  away.  Every 
unnecessary  aperture  is  then  carefully  closed,  and  a  hard 
coal  fire  lighted  (the  tlames  of  which  completely  surround 
the  troughs)  and  kept  up  with  a  considerable  degree  of 
intensity  night  and  day  for  about  a  week,  a  little  more  or 
less,  according  to  the  degree  of  carbonisation  required." 
(Manufactures  in  Metal.) 

Now  listen  to  an  account  of  the  Harvey  cementation 
process  for  armour  plate  as  given  in  the  Journal  of  the 
Iron  and  Steel  Institute.  (No.  1,  1892,  p.  458.)  "In 
this  process  an  armour  plate,  consisting  originally  of  very 
mild  steel,  is  cemented  in  such  a  manner  as  to  produce  a 
face  of  very  hard  steel,  the  steel  becoming  gradually  less 
hard  from  the  face  towards  the  unaltered  soft  back.  Such  a 
plate  of  mild  steel,  containing  from  0-10  to  0*35  per  cent, 
of  carbon,  is  placed  upon  a  bed  of  finely-powdered  dry  clay 
or  sand,  deposited  upon  the  bottom  of  a  firebrick  compart- 
ment erected  within  the  heating  chamber  of  a  suitable 
furnace.  The  compartment  is  then  gradually  filled  up  with 
granular  carbonaceous  material,  which,  having  been  rammed 
down  upon  the  plate,  is  in  turn  covered  with  a  stratum  of 
sand,  and  upon  this  there  is  laid  a  covering  of  heavy  fire- 
bricks.    The  furnace  is  raised  to  an  intense  heat,  which  is 
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kept  up  for  such  a  period  of  time  as  may  be  required  for 
the  absorption,  by  the  metal  adjoining  the  upper  surface  of 
the  plate,  of  an  additional  1  per  cent,  of  carbon.  The  tem- 
perature of  the  heating  chamber  outside  the  treating  com- 
partment is  raised  to  about  that  required  to  melt  cast  iron, 
and  is  kept  for  a  greater  or  less  length  of  time,  according  to 
the  depth  of  the  stratum  of  steel  which  it  is  intended  to 
charge  with  an  excess  of  carbon."  120  hours  is  the  time 
mentioned  in  one  case  to  charge  the  surface  of 
plate  with  1  per  cent,  of  carbon. 

Does  not  the  modern  account  read  very  much  like  a 
paraphrase  of  the  older  one  ?  And  yet  by  this  reflection  I 
am  far  from  wishing  to  detract  from  the  Harvey  process. 
My  intention  is  only  to  show  what  close  connection  there  is 
between  the  new  and  the  old,  for  certainly  not  in  his 
wildest  dreams  could  the  inventor  have  realised  originally 
the  results  that  have  been  obtained,  true  though  it  may  be 
that  all  this  has  been  accomplished  by  the  experienced  aid 
of  chemists  and  engineers  such  as  Ellis,  Tressider,  and 
others.  Anyone  familiar  with  the  character  of  blister 
steel,  which  is  the  product  of  the  old  Sheffield  cemen- 
tation process  that  has  been  described,  must  be  astounded, 
in  view  of  the  results  that  have  been  obtained  by  Harvey's 
adaptation  of  the  method. 

"On  December  15,  1894,  some  Krupp  Harveyed  nickel- 
steel  plates  were  tested  (at  Pola),  with  results  which  sur- 
passed those  obtained  at  any  previous  tests.  The  plates 
were  only  5.V  inches  thick;  and  their  resistance  proved  equal 
to  that  of  a  9^-inch  plate  of  the  older  kinds."  (Journal  of 
the  Iron  and  Steel  Institute,  No.  1,  1895,  p.  486.)  Again, 
in  some  trials  described  in  the  same  article,  made  at  Indian 
Head,  after  an  18-inch  Harveyed  steel  plate  had  been 
accepted  by  the  authorities,  a  shot  was  fired  at  it  with  the 
intention  of  completely  demolishing  it.  This  is  described 
as  consisting  of  a  13-inch  Carpenter  shell  of  1,100  lb., 
driven  by  489  lb.  of  powder,  and  discharged  with  a 
velocity  of  1,810  feet  per  second,  with  a  striking  energy  of 
25,000  foot-tons,  and  involving  a  calculated  perforation  of 
24-xh  inchiS  of  iron  and  19*90  inches  of  steel,  its  impact 
being  only  32  inches  to  the  left  of  the  first  shot.  This 
mighty  blow,  directed  against  a  plate  that  had  already  been 
well  punished,  made  a  crack  3  inches  wide  some  distance 
from  the  top  ;  and  the  shell,  after  penetratinglO  inches,  was 
broken  to  fragments,  failing  thus  to  force  a  passage  through 
H  inches  of  the  thickness.  When  it  is  considered  that  such 
a  ihot  would  have  gone  right  through  24  inches  of  the 
older  iron  plates  the  result  is  indeed  marvellous,  and  shows 
the  unmistakable  value  of  the  new  material. 

There  is  no  necessity  to  dwell  on  the  obvious  lesson  that 
such  facts  teach,  for  the  importance  of  a  knowledge  of 
what  has  been  done  before  to  all  workers,  either  in  the 
purely  scientific  or  in  the  technical  field,  is  so  well  recog- 
nised that  the  cry  for  an  index  that  shall  include  all  the 
scientific  papers  and  memoirs  that  have  ever  been  published 
leemi  to  become  louder  as  the  task  become!  more  difficult 
of  accomplishment. 

I'.nt  now  let  me  ask  what  would  be  the  use  of  a  complete 
index  of  all  scientific  papers  if  these  are  inaccessible,  or  if, 
like  some  ot  the  books  of  Kuclid,  they  are  altogether 
v,  e  are  therefore  back  again  to  the  question  of  how 
to  preserve  our  literature,  for  indexes  will  be  of  little  use 
without  it.  The  scheme  I  would  suggest  is  the  formation 
of  -one  department,  either  in  our  own  centra!  offices  or  by 
the  assistance  of  a  friendly  bookseller,  where  a  register 
.  be  kepi   of  persons  or  institutions  wishing  to  buy 

the  Journals  of  our  Society  and  also  of  persons  who  have 
them  for  -ale.  There  is  no  neer-sity  to  elaborate  details  of 
how  this  could  be  done.  As  someone  said,  the  great  thing 
is  to  know  what  to  invent,  and  so  the  great  thing  is  to 
know  what  to  organise.  Organisation  in  itselt  i-  nothing, 
rikes  can  be  organised  to  the  complete  loss  of  a 
particular  trade. 

Naturally,  by  inch  a  scheme  the  value  of  the  Journals 

would    fluctuate     just    like    shares    do    now    on    the    Stock 

mge.     With  purchaser*  in  the  ascendant,  prices  would 

rtth  sellen   mors  numerous,  their  value  would  fall. 

mattei  of  fact,  however,  this  would    hardly   be  an 

altogether  new  experienei    fin  »>  you  may  know,  both  the 

H  .   ation  and  the  Physical  Bo<  duced 


the  price  of  some  of  their  volumes,  whilst  the  Iron  and 
Steel  Institute,  on  the  other  hand,  have  thought  well  to  raise 
the  publishing  price  of  the  earlier  journals.  In  any  case 
the  variations  in  value  brought  about  by  supply  and  demand 
would  have  to  be  reckoned  with  in  such  a  scheme  as  that 
suggested.  The  attempt  to  establish  fixed  prices  would 
foredoom  it  to  failure.  Here,  then,  is  a  means  for  those 
who  look  upon  the  journals  simply  as  newspapers  to 
dispose  of  them,  doing  themselves  no  harm  and  bene- 
fiting others  who  put  a  more  permanent  value  on  the 
publications. 

That  there  should  not  already  be  such  a  clearing  house, 
as  we  might  call  it,  not  for  our  Society  alone,  but  as  a 
general  institution  for  all  similar  societies,  is  somewhat 
remarkable  when  one  considers  the  large  sum  that  is 
annually  spent  simply  in  the  mechanical  production  of  the 
numerous  transactions  of  scientific  bodies — a  sum  that,  as 
you  kuow,  does  not  include  the  money  value  of  the  labour 
of  the  authors  themselves.  How  large  this  total  must  be 
will  be  gathered  by  glancing  at  the  cost  of  the  publications 
of  a  few  societies  with  which  our  own  pursuits  are  in  some 
way  connected. 


Society. 


Period.        Yearly  Cost. 


Institution  of  Civil  Engineers 

The  Ro.Mil  Society 

Chemical  Society 

Royal  Agricultural  Society 

Society  of  Chemical  Industry 

The  Society  ot  Arts '. 

Institution  of  Mechanical  Engineers 

Iron  and  Steel  Institute 

Institution  of  Electrical  Engineers.. 


V.VM   95 

1893  94 

1894  95 
1894 
1894 

1894  95 
1894 
1894 
1894 


£ 

8,200 
3,450 
3,080 
3,051 
3,048 
2,300 
1,300 
1,150 
Nearly  1,000 


Total 26,585 


The  figures  in  some  cases  are  only  approximate,  as — in 
order  that  if  used  for  comparison  they  may  be  fair — I  have 
estimated  the  cost  of  distribution  where  it  was  not  clearly 
indicated  in  the  accounts.  Some  societies,  like  our  own, 
include  this  item  under  publishing  expenses,  whereas 
others  put  it  under  the  head  of  postages. 

We  have  thus  the  imposing  sum  of  2G,585/.  spent 
annually  by  only  nine  societies  in  the  production  and  dis- 
tribution of  their  publications.  Can  it  be  a  futile  task  to 
attempt  to  save  works  put  together  at  such  cost  and  with 
so  much  care,  from  mutilation  and  oblivion  ? 

Of  course  these  considerations  will  also  to  a  large 
extent  apply  to  the  productions  of  the  scientific  and 
technical  press,  which  is  so  active  amongst  us  that 
scarcely  any  branch  of  industry  fails  to  have  its 
representative  organ,  some  indeed  having  more  than 
one.  Hut  some  of  these  again,  presumably  through  the 
exigencies  of  modern  process-printing,  use  such  thick  and 
heavy  paper  that  in  a  very  short  time  the  accumulated 
weight  of  a  series  renders  its  possession  a  matter  of  no 
little  moment.  One  must  suppose  that  this  thick  and 
heavy  paper  is  considered  indispensable,  else  how  do 
publishers  fail  to  see  the  danger  there  is  that  after  the 
accumulation  of  a  lengthy  run  a  subscriber  may  be  tempted 
from  sheer  want  of  space  to  cease  setting  the  paper 
altogether  ? 

I  am  assuming  that  no  technical  journal  to  which  its 
conductors  attach  any  value  is  printed  on  that  paper — 
which  should  be  known  by  some  other  name,  and  which  we 
are  told  is  largely  used  by  the  daily  press — paper  that  in  a 
few  decades  is  destined  to  fall  into  dust.  A  serious  task 
is  being  prepared  for  the  general  historian  of  future  ages 
who  may  have  to  examine  such  crumbling  records.  I  do 
not  know  with  what  justice  this  breaking  up  of  the  paper 
has  been  attributed  to  the  use  of  chloride  of  lime  in  its 
manufacture,  seeing  that  sodium  hyposulphite  is  available 
to  the  paper-maker  for  the  removal  of  the  last  traces  of  the 
Chloride.  (See  (hem.  Trade  Jour.,  Vol.  XVII.,  p.  27  I  :  "A 
Visit  to  the  Holyoke  Taper  Mills.")  I'.ut  whatever  the 
cause  of  thin  falling  to  pieces  may  be,  a  problem  is  here 
presented      worthy     of     the      ingenuity     of     some     of    our 

members. 
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a  it  i-,  ■pit.-  possible  that  documents  maj  have  been 
printed  on  paper  of  this  Kind  that  deserve  :>  better  f:« t «* 
than  that  which  awaits  them,  it  is  interesting  to  learn  that 
Mr.  Edward  Curtice  has  devoted  his  attention  to  ii  new 
process  which  lias  for  its  object  the  reproduction  of  printed 

matter  of  any   kind  without  the  expen-e  of  again  Betting  up 
the  type. 

The  description  of  the  process  as  yet  available  reads 
very  lunch  like  that  of  a  style  of  "  printing  invented  by 
Baldamus  in  1841,  brought  over  to  England  by  William 
Siemens  in  1844,  and  given  up  by  him  in  I  H40.  after  which 
date  the  proeox  was  carried  on  by  an  assistant  named 
Appel,  on  his  own  account  for  some  years,  with  varying 
success,  showing  it  at  the  Internationil  Exhibition  of  1851. 
It  was,  however,  ultimately  superseded  by  other  processes, 
and  it  does  not  seem  to  have  ever  realised  commercially 
the  anticipations  of  its  inventors  and  promoters."  (Life  of 
Sir  William  Siemens,  by  William  Pole,  p.  58.) 

Mr.  Curtice,  however,  assures  me  that  his  process  is 
<|itite  original,  as,  having  need  for  such  a  method  of  printing 
in  his  business,  he  advertised  in  various  newspapers  in 
France,  Germany,  and  Austria,  as  well  as  in  the  English 
trade  papers,  for  hands  to  help  him.  He  had  many  replies, 
and  at  least  forty  admitted  that  they  could  do  it.  Each 
of  these  forty  were  tried  one  after  the  other,  but  not  one 
was  successful,  although  given  from  two  to  rive  weeks'  time. 
It  is  clear  therefore  that  there  is  something  original  in  what 
Mr.  Curtice  has  done,  and  also  that  his  labours  have  not 
been  made  easier  by  the  quality  of  modern  paper.  In  a 
private  letter  he  says:  :'  We  are  still  working  out  experiments 
as  to  the  chemical  properties  of  the  various  papers 
printing  is  done  upon.  The  large  amount  of  wood  pulp 
and  lime  in  the  papers,  and  foreign  matters  (other  than 
oil  and  lamp  black)  in  the  inks,  caused  us  (and  do  now) 
many  difficulties."  Old  knowledge  has  evidently  been 
of  little  assistance  to  Mr.  Curtice,  and  yet  we  are  told 
that  so  long  ago  as  "in  October  1841  the  proprietors 
of  the  Athenaeum  Journal  received,  from  a  correspondent 
at  Berlin,  a  reprint  of  four  pages  of  their  number  of 
25th  September,  containing  some  woodcut  illustrations. 
The  copy,  both  of  the  letterpress  a:jl  of  the  engravings, 
was  so  perfect  a  facsimile  that  if  had  reached  them 
under  other  circumstances  they  would  never  have 
suspected  that  it  had  not  issued  from  their  own  office. 
They  urgently  applied  for  explanation,  but  all  they  could 
learn  was  that  this  and  similar  reprints  of  other 
illustrated  works  had  been  made  by  a  new  process, 
which  was  kept  a  profound  secret.*'  This  was  that 
of  Baldamus,  to  which  Mr.  Edward  Woods  gave  the  name 
of  "Anastatic  Printing"  {op.  cit.). 

The  invention  of  Mr.  Curtice  has  therefore  all  the 
appearance  of  the  re-discovery  of  a  lost  art,  and  forcibly 
impresses  the  lesson  that  technical  records  should  be 
preserved  so  that  the  labour  of  discovery  may  not  have 
to  be  repeated  when  methods  of  working  that  have  been 
discarded  are  again  for  any  reason  required.  From  the 
specimens  of  the  new  printing  that,  by  the  kindness  of  the 
inventor,  I  am  able  to  lay  before  you,  it  will  be  seen  that  no 
harm  is  done  to  the  originals,  and  also  that  both  sides  of  a 
printed  paper  can  be  copied  in  facsimile.  I  hope  it  may 
be  possible  eventually  to  obtain  for  the  benefit  of  the 
society  precise  details  of  the  process  and  of  the  chemicals 
employed. 

Beturning  to  the  subject  of  the  paper  used  for  technical 
publications  the  following  comparative  table  may  be  of 
interest.  There  is  no  attempt  at  extreme  accuracy  in  the 
figures,  but  they  are  sufficient  for  practical  purposes.  The 
table  gives  in  parts  of  a  mm.  the  thickness  of  a  leaf  of 
each  of  the  periodicals  named,  and  also  the  weight  of 
100  sq.  cm.  of  the  paper  in  parts  of  a  grm. 

It  is  interesting  to  note  that  the  Journal  of  our  Society 
occupies  the  first  place  in  the  above  list,  not  only  because 
the  paper  used  for  it  is  the  thinnest,  but  because  it  is  also 
the  lightest  in  weight.  In  the  latter  respect,  however, 
comparisons  must  not  be  drawn  too  closely,  as  the  weights 
are  of  single  sheets,  and  not  averages  of  a  great  number 
like  the  thicknesses  are. 

The  figures  are  nevertheless  near  enough  to  give  a  fair 
idea  of  what  can   be  done   in  the  way  of  loading.     For 
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instance,  were  the  Journal  of  our  Society  printed  on  the 
paper  used  for  Cassier's  Magazine,  the  issues  of  seven 
years  would  take  up  the  space  that  10  now  do,  and  their 
weight  would  be  very  nearly  doubled.  We  owe  thank- 
to  our  Publication  Committee  for  their  watchfulness  in 
this  respect,  as  it  is  evident  that  the  important  question 
of  the  choice  of  paper  must  have  received  their  closest 
attention. 

As  it  is  proper  on  these  occasions  to  consider  auv  ideas 
that  may  suggest  themselves  tending  in  any  way  to  benefit 
either  the  Sections  individually  or  the  Societv  as  a  whole, 
I  gladly  mention  a  further  scheme,  the  adoption  of  which 
should  greatly  add  to  the  privileges  of  membership.  The 
idea  is  one  of  the  least  difficult  to  carry  out,  and  can  In- 
put in  a  few  words.  It  is  simply  that  those  members  who 
possess  books  on  chemistry  or  the  allied  sciences  that  they 
are  willing  to  lend  to  other  members  should  send  their 
names  in,  and  that  a  catalogue  should  be  printed  for  distri- 
bution to  the  members  of  the  Section.  Most  of  us  will 
probably  own  some  books  connected  with  our  common 
studies  which,  although  we  may  value,  yet  would  be  willing 
to  lend  out,  assuming  the  probability  of  their  safe  return 
within  a  reasonable  time.  Such  a  scheme  is  not  chimerical, 
as  is  sufficiently  proved  by  the  fact  that  a  lengthy  article  on 
how  such  a  library  could  be  formed  and  worked  appeared 
in  the  Nineteenth  Century  of  last  June  under  the  title  of 
"  The  Gentle  Art  of  Book-Lending,"  the  idea  in  that  case 
being  to  apply  the  scheme  to  general  literature,  the  federa- 
tion being  formed  by  the  community  at  large.  Mr.  Geo. 
Somes  Layard,  the  author  of  the  article  referred  to,  had 
evidently  no  cognizance  of  the  scheme  already  put  into 
operation  by  the  Derby  Society  of  Engineers  at  my  sup- 
tion,  and  a  notice  of  which  appeared  in  the  Derby  Daily 
Telegraph  of  October  19,  1894,  which  reads  as  follows:  — 

"  A  scheme  was  adopted  for  the  formation  of  a  library  to 
which  any  members  willing  to  lend  books  can  contribute. 
Mr.  Carulla  explained  that  he  could  not   say  whether  the 

idea  was  original  or  not The  scheme  provides 

that  the  books  may  only  be  borrowed  by  those  members 
whose  names  are  on  the  last  printed  list  of  the  Society. 
Any  member  wishing  to  borrow  a  book  must  send  a  letter 
and  stamped  envelope  to  the  owner  of  the  book  for  reply 
as  to  when  and  where  he  may  call  or  send  for  it.  A 
catalogue  of  the  books  with  the  names  of  owners  will  appear 
in  the  annual  report." 

Mr.  Layard's  article  is,  however,  altogether  too  kindly 
to  dispose  one  to  enter  into  any  polemics  with  him  as  to  the 
origination  of  the  scheme.  I  gladly  welcome  him  as  a 
co-worker  in  a  field  which,  as  he  well  shows,  is  practically 
fallow,  but  which  is  fertile  with  wonderful  possibilities. 

It  will  be  at  once  obvious  that  such  a  scheme  can  be 
more  easily  applied  to  technical  than  to  general  literature. 
I  mean  because  of  the  little  trouble  that  is  likely  to  he  given 
to  the  owners  of  such  works,  which  would  not  be  frequently 
borrowed.  Yet  what  a  satisfaction  it  would  be,  say  to  a 
member  of  our  Section,  to  know  that  any  particular  work  on 
a  subject  in  which  he  might  become  interested  was  readily 
accessible  to  him.  That  such  privileges  are  valued  every 
country  fellow  of  the  Chemical  Society  will  bear  me  out  in 
saying.  The  ability  to  borrow  books,  by  rail  or  parcel  post, 
from  the  library  at  head-quarters,  is  certainly  not  one  of 
the  least  valued  advantages  of  belonging  to  the  Chemical 
Societv.     The  oulv  difference  between  the  two  cases  would 
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be  that  we  would  borrow  from  each  other  instead  of  from  a 
eeutral  library,  but  the  formalties  would  be  practically  the 
>anie.  One  must  ask  for  the  book  wanted  by  letter,  and  pay 
the  carriage  both  ways,  in  the  case  of  the  Chemical  Society, 
and  this  is  precisely  what  would  have  to  be  done  by 
borrowers  if  the  scheme  now  proposed  were  carried  out. 

In  the  catalogue  of  the  Derby  Society  of  Engineers  no 
attempt  has  been  made  to  divide  the  books  into  categories. 
All  the  books  whose  names  are  printed  are  on  absolute 
loan.  You  may  know,  however,  that  the  Chemical  Society, 
like  the  authorities  of  other  libraries,  has  many  books  that 
•can  only  be  seen  on  the  premises,  and  are  not  lent  out. 
That  such  distinctions  would  be  unnecessary  in  our  case  is 
highly  probable,  and  it  is  more  to  the  purpose  to  learn  how 
small  a  risk  of  loss  is  run  under  a  stiict  system,  where 
particular  rules  are  enforced  for  the  return  of  books  at  their 
proper  time.  Mr.  Layard  mentions  that  "  only  two  volumes 
were  missing  in  ten  years  after  the  introduction  of  dockets 
in  the  Dublin  University  library  ;  at  Ghent,  out  of  16,307 
volumes  lent,  only  20  were  lost  or  injured,  and  these  were 
nil  replaced  by  the  borrowers ;  whilst  at  Bruges,  during 
19  vears,  only  one  was  lost  and  one  damaged."  These 
facts  go  some  way  to  show  that  the  risk  of  losing  our  books 
would  be  very  small,  assuming  the  adoption  of  proper  checks 
to  control  the  effect  of  carelessness  on  the  part  of  borrowers. 
No  one  could  complain  of  this.  You  may  remember  that 
Cavendish  was  so  precise  in  his  habits  that  when  he  took  a 
book  from  his  own  library  in  Dean  Street,  Sobo,  he  entered 
his  name  as  an  ordinary  borrower.  Although  this  practice 
has  been  characterised  as  an  extreme  one  (Picton  :  "  The 
Story  of  Chemistry,"  p.  214),  when  it  is  considered  that  he 
lent  books  to  scientific  men  on  recommendation,  it  may 
have  been  very  wise  and  proper  to  strictly  adhere  to  this 
check  even  when  taking  books  out  for  his  own  use.  It 
would  indeed  be  no  great  hindrance  to  a  Section  to  engage 
to  pay  for  any  lost  books  if  their  value  could  not  be 
recovered  from  the  borrowers.  Such  a  practice  would  open 
the  book  cases  of  many  timid  owners  who  otherwise  might 
object  to  lend  their  treasures. 

I  have  been  greatly  encouraged  to  make  the  suggestions 
embodied  in  the  foregoing  remarks  by  a  leading  article 
which  appeared  in  the  Publishers  Circular,  reviewing  the 
proposal  made  by  Mr.  (}.  S.  Layard,  and  to  which  allusion 
has  been  made.  No  authority  could  be  better  entitled  to  a 
hearing  as  to  how  such  a  scheme  might  affect  the 
publishing  trade.  The  editor  heartily  wishes  success  to 
the  scheme,  adding  ;  "  Whatever  tends  to  foster  a  taste  for 
reading  deserves  support,  fince  blessings  will  follow,  not 
merely  to  those  who  buy  and  read,  but  to  those  who  write, 
publish,  and  sell.  We  shall  be  glad  to  hear  more  of 
Mr.  Layard'l  co-operative  scheme  of  reading."  No  one 
is  better  aware  than  chemical  manufacturers  (especially 
alkali  makers)  of  the  dire  effects  of  changes  in  procc 
and  methods.  It  wa-  therefore  with  some  diffidence  that 
I,  as  an  outsider,  ventured  on  suggestions  that,  if  carried  out, 
must  in  one  case  greatly  alter,  to  the  benefit  of  our 
members,  the  distribution  of  the  Journals  ;  and  in  the  other, 
much  facilitate  the  circulation  of  valuable  books  that  we 
may  possess,  If  these  desirable  objects  can  be  attained, 
not  only  without  injury,  but  rather  with  benefit  to 
publishing  trade,  it  is  a  pit  asnre  indeed  to  me  to  have  been 

able  to  propose  the  scheme^  b\  which  they  can  be  brought 
about.  That  their  realisation  would  materially  increase 
our   privileges    a-    members  of   this   Society,  and    therefore 

probably  be  the  means  of  largely  adding  to  the  number  on 
our  li-ts,  would  appear  certain. 

ire    concluding,    permit    me    to    congratulate    BJr 
mingham  on  the  proposed   n  -establishment  o!  n  of 

tin-  in  that  city.    That  the  place  where  Roebuck 

invented    leaden    chamber-,  and    when-    sulphuric   acid 

'    manufactured  by   theii    means;  the  town  in   which 

Pi  .'-n   years   of    bit   life,    and    when-    In 

levered  ;     tie  '     horn    whose     midst 

Iioultori   and    W'a't.  revolutionised   tie-   industries   of  the 

world  b\   contributing  the    power   for   tie  ii  present  inure 

development,  and  where  Watt,  was   the  6  is    now 

admitted,  to  h  the  trie-  composition  of  water;  the 

William   Murdoch,  the  first  makei    of   a 

loco  ind  the  practical  invei  >s  lighting;  the 


birthplace  of  the  Siemens'  process  by  which  that  miracle 
of  modern  engineering,  the  Forth  Bridge,  has  been  made 
possible — that  such  a  locality  with  a  fame  so  incomparable 
should  long  remain  without  a  Section  of  the  Society 
of  Chemical  industry,  is  an  anomaly  impossible  of  long 
continuance.  That,  like  the  Phoenix,  a  new  Section  may 
arise  with  renewed  vigour  from  the  embers  of  the  old  one, 
will  be  the  hope  of  everyone  who  wishes  well  to  our 
Society.  No  Section  outside  of  London  can  have  better 
facilities  for  contributing  valuable  communications  to  our 
transactions  than  one  in  Birmingham,  crowded  as  that  city 
is  with  varied  and  numerous  industries,  most  of  them 
connected  with  some  branch  of  chemistry  in  which  this 
Society  is  interested.  That  the  revived  Section  may  make 
all  the  progress  the  opportunities  of  its  situation  justify  us 
in  expecting,  and  that  its  proximity  to  ourselves  may  be 
the  means  of  mutually  helping  each  other  rather  than  be 
the  occasion  for  any  rivalry,  unless  of  a  friendly  character, 
will,  I  feel  sure,  be  the  hope  of  you  all,  as  it  is  most  sincerely 
my  own. 

Prof.  F.  Clowes  moved  a  vote  of  thanks  to  the  Chairman 
for  his  address. 

Mr.  J.  M.  C  Paton,  in  seconding  the  vote,  said  low 
constantly  the  importance  of  knowing  what  had  been  done 
before  cropped  up  in  business,  and.  gave  instances  of 
anticipation  in  the  case  of  patents.  He  considered  that  few 
could  so  index  a  journal  that  readers  could  find  what  they 
required  without  much  cross-indexing.  In  the  case  of  an 
engineer's  office  he  knew  in  Nottingham,  where  there  w-ere 
20,000  large  drawings  and  probably  double  that  number  of 
smaller  ones,  after  some  12  to  15  years  indexing  was  found 
to  be  quite  ineffectual.  He  thought  that  any  indexing  on  a 
large  scale  would  be  liable  to  the  same  objection.  If  one 
took  what  one  conceived  to  be  the  salient  idea  of  any  title 
from  the  Society's  Journal,  it  was  quite  likely  that  one 
would  not  find  it  in  the  index  under  that  particular  word, 
and  further  search  would  be  necessary  under  other  parts  of 
the  title. 

The  Chairman,  in  reply  to  Mr.  Paton,  said  that  he 
thought  that  there  should  be  something  in  the  nature  of  a 
statute  of  limitations  in  regard  to  patents,  so  that  anticipa- 
tion should  not  be  able  to  be  pleaded  if  the  idea  had  been 
out  of  use  for,  say,  30  years. 
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Meeting  held  at  ih>-  Yorkshire  College,  Leeds,  on  Monday, 
November  \th,  1895. 


Jilt.    I.  lXllil.KV    IN    TIIK    CHAIK. 


SPONTANEOUS  COMBUSTION  OF  OILS  SPREAD 
ON  COTTON.—IJ. 

BY    W.    UXSD,    MACKEV. 

In  the  paper  I  gave  hist  session  (Vol.  XIII.  1 164)  I  pointed 
out,  as  the  results  of  experiments  on  olive  and  cotton-seed 
oils,  that  the  free  fatty  acids  derived  from  these  oils  are 
more  liable  to  develop  heat,  and  eventually  to  fire  when 
spread  on  cotton,  than  the  neutral  oils  from  which  they  have 
been  derived.  I  also  pointed  out  the  important  bearing  this 
has  on  insurance  risks,  as  recovered  cloth  oils  and  distilled 
oils  consist  in  the  main  of  free  fatty  acids. 

In    this    paper   I    deal    mainly    with    a    simple    form    of 
apparatus  I  have  devised  for  the  rapid  determination  of  the 


liability  to  spontaneous  combustion  of  oils  spread  on  cotton, 
and  in  Tabic  I.  I  give  the  results  of  a  number  of  experi- 
ments on  cotton-seed  and  olive  oils,  on  the  free  fatty  acids 
derived  from  them,  and  on  various  trade  oleines.  The 
apparatus  consists  of  a  piece  of  iron- wire  gauze  (24  to  the 
inch)  .r)  inches  square,  made  into  a  roll,  the  two  edges  that 
meet  slightly  overlapping.  A  piece  of  copper  wire  twisted 
round  the  roll  sCr\cs  to  keep  it  in  shape.  Inside  the  roll 
are  placed  7  grms.  of  cotton  wool.  1  use  the  ordinary 
bleached  cotton  wadding — previously  soaked  with  14  grms. 
of  the  oil  to  be  examined.  The  roll  containing  the  oily- 
cotton  wool  is  placed  upright  in  a  water-jacketed  oven,  the 
water  having  previously  been  brought  to  the  boiling  point ; 
a  thermometer,  the  bulb  of  which  is  inserted  in  the  cottoo 
wool,  protrudes  through  a  loosely  fitting  cork  in  the  opening 
at  the  top  of  the  water-oven  to  allow  the  temperature  to  be 
read.  The  door  of  the  oven  having  been  shut  the  water  is 
kept  boiling  and  the  temperature  noted  from  time  to  time. 
I  have,  so  far,  adopted  no  special  apparatus  to  regulate  the 
air  supply;  it  finds  its  way  in  by  the  usual  opening  in  the 
oven  door. 


Table  I. 


No. 


Oil  examined. 


B. 

Temp,  in 
1  hr. 


C. 

Temp,  in 
1  hr.  SOmin. 


D. 

Temp,  in 
2  hrs. 


E. 

Maximum 

Tem- 
perature. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 
l(i 
17 
IS 
19 
20 
21 

22 
23 
24 
25 


Cotton-seed  oil  fatty  acids  (pure) j 

Olive  oil  fatty  acids  (pure) 

„  „  „  another  sample 

.,  „  „      (same  as  3 ) 

"95%oleine" 

,.  „        (same  as  5) 

"  98  %  oleine  " 

Cotton-seed,  pure ")  ( 

The  same     1 


Cotton-seed  oil  (pure) . 


r 

i 


sample 


I 


"White  Australian  oleine. 


Oleine 

"  93  %  oleine  "  ( French) 

"97  %  oleine" 

Australian  oleine 

Belgian  oleine 

Oleine 

Olive  oil 


(same  as  13) 


Prom  same^ 
sample 


„        (same  as  21)  . .  } 
» •  •  i 

(same  as  23)  . .  J  I 

75  %  olive  fatty  acids  (same  as 3  and  4) 
mixed  with  25  %  American  mineral. 


°C. 
151 
lOt 
113 
98 
102 
102 
110 
100 

111 

109 
111 

105 

97 

96 
95 

95'5 

95 

94'6 

92 

94-5 

96 

95*5 

95 

Not  noted 

95 


°c. 

215 

210 

194 

108 

192 

20.1 

J  so 

li'.t   h.  in. 

272  (1  25) 

224  (1  15) 

225  (1  35) 
228  (1  25) 

Till 

103 

H12 

100  (1  35) 

'.1ST, 

Its 
94 
96 
97  "5 

97 
97 

Kot  noted 
98 


°C. 


203 


116 
113 
194 

104-5 
100-5 
106 

94 

!i7'5 

97-5 

97-5 
97 
96 
100*5 


°C. 
215 

335 

•JUS 

272 
212 
218 
180 
234 
272 
221 
279 
228 

230 
808 
228 
142 

181-5 

190 

297 

105-5 

102 


h.  m, 
1  25 


50 

in 


2  30 


1  30 


1  35 

1  25 
1  15 

1   10 
1  25 


2  25 

3  10 

2  7 

3  15 

4  14 
3    0 

5  20 
5  15 
1  15 


Free  fatly  acids,  66  •  5    0.   Un«aponiflable,4 

t*  W  ,t  ,•  ,,  ,» 

„      981 

„  „         0  *t 


O'O    p,  (neutralised  with  soda 
and  washed). 


103  4    0 

104  5  0 
lo3  5  30 
111-5  4  45 


Free  fatty  acids,  7 '4 

63--r.° 


Unsaponiflable,  20'7  % 


75-1  %.        „           „        22-9° 
90-3°/o 2-2° 

'■'"'.-■  ■      ••        ••      ..':'' 

,.  „         35 '  8 J  c 

en      .  C  neutralised  with  soda 
and  washed). 

l-o'     (roughly)? 


Column  E  is  not  of  much  importance.  In  some  cases 
the  cotton  fired,  the  thermometer  being  taken  out  when  the 
temperature  was  observed  to  rise  rapidly ;  in  other  cases, 
when  probably  firing  would  have  taken  place  could  the  air 
have  penetrated  with  sufficient  rapidity  to  support  active 
combustion,  the  temperature,  after  a  rapid  rise,  began  to  go 
down,  the  experiment  then  being  stopped.  In  column  E. 
1  have  given  the  last  recorded  or  the  maximum  temperature 
attained  in  each  case. 

The  columns  of  importance  are  C.  and  D.  Any  oil  that 
disappears  from  column  D.  (i.e.,  has  either  fired  or  attained  a 
maximum  temperature  of  over  200°  C.  before  the  expiration 
of  two  hours)  may  be   regarded  as  dangerous  ;  indeed,  the 


first  15  experiments  I  consider   may  be  taken   to  show  that 
the  oils  in  question  are  dangerous. 

Kos.  16,  17, 13,  and  19  are  doubtful.  The  Belgian  oleine, 
No.  19,  for  instance,  though  not  rising  above  100°  C.  in 
4  hours,  fired  in  3  hours  20  minutes. 

Nos.  20,  21,  22,  23,  24,  and  25  may  be  taken  as  types  of 
safe  oils,  the  temperature  in  these  cases  not  rising  much 
above  that  of  the  bath,  and,  after  4  to  5  hours,  declining. 

The  last,  No.  25,  is  curious  as  showing  how  a  very 
dangerous  oil,  as  shown  in  Ncs.  2  and  .3,  becomes  safe 
when  25  per  cent,  of  a  heavy  hydrocarbon  oil  is  mixed 
with  it. 


Table  II. 


In  this  case  7  grms.  oil  were  used— not  14,  as  in  all  the  other  experiments. 


No. 

Oil  examined. 

Temperature 
in  1  Hr. 

Temperature  in 

1  Hr.  3d  Mins. 

Temperature 
in  2  Hrs. 

Maximum  Temperature, 

1 

°C. 

120 

143 

92 

°C. 
1»7 

iii 

°C. 

150 

134 

CC. 
160 

111 
152 

Hrs.  Mins. 
]        40 

»2 
3 

Cotton  seed  fatty  acids  (pure)  (same  as 

1) 

1  0 

2  45 
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With  regard  to  the  concordance  of  the  results  obtained-, 
it  may  be  mentioned  that  I  have  given  here  the  results  of 
all  the  experiments  made  with  this  apparatus  ;  thus  Nos. 
2,  3,  4—5,  6— 8,  9,  10,  11,  12—13,  14—21,  22,  2:\,  24  form 
groups  by  which  the  reliability  of  the  methods  may  be 
i-timated.*      Xos.  2,  :5,  and  I  show  the  greatest  discordance. 

On  Table  II.  I  give  the  results  of  three  experiments  on 
the  same  lines,  i>nr  substituting  animal  wool  for  cotton. 

Most  of  the  experiments,  the  results  of  which  I  have 
given,  were  entrusted  to  Mr.  It.  E.  Middleton,  and  my 
thanks  are  due  to  him  for  the  care  with  which  lie  carried 
them  out. 

Discussion. 

The  Chairman  (Mr.  T.  Fatrley)  said  that  he  thought  that 
the  quantity  of  material  used  in  Mr.  Mackey's  experiments 
was  rather  too  small  to  give  a  good  idea  what  would  happen 
in  practice.  He,  himself,  had  made  similar  tests  by  heating 
in  a  large  covered  pan  immersed  in  hot  brine,  four  ounces  of 
cotton  wool  placed  in  a  porcelain  vessel  and  treated  with  the 
oil,  and  watching  until  inflammation  took  place.  Inferring 
to  Mr.  Mackey's  observation  that  neutral  oils  were  safer  than 
those  containiug  free  fatty  acids,  he  believed  that  Messrs. 
Price  had  a  patent  for  adding  soap  or  alkali  to  oils  in  order 
to  diminish  their  liability  to  spontaneous  combustion. 

Dr.J.  Lewtkowitsch  thought  that  it  would  be  better  to  have 
a  second  thermometer  surrounded  by  cotton  wool  in  the  air- 
bath  in  order  to  get  more  certainty  as  to  the  effect  produced 
by  the  oxidation  of  the  oil.  and  to  define  as  accurately  as 
possible  the  conditions  under  which  the  tests  were  to  be 
made  in  order  that  the  results  of  different  observers  might 
be  comparable.  He  thought  that  it  would  be  preferable  to 
make  the  tests  (as  he  had  done)  by  exposing  large  balls  of 
oiled  wool  to  the  air  at  the  ordinary  temperature. 

Mr.  F.  W.  Bk  vnsox  said  that  a  small,  regulated  circulation 
of  air  through  the  bath  might  be  advantageous. 

Mr.  C.  Bawboh  azreed  with  this  suggestion,  and  pointed 
out  that  a  regular  circulation  could  readily  be  obtained  by 
means  of  an  air-pump  or  aspirator.  He  considered  that  a 
nearer  approximation  to  the  conditions  obtaining  in  actual 
work  would  be  obtained  by  usino  a  small  quantity  of  oil  in 
jiroportion  to  the  amount  of  wool.  He  asked  also  whether 
any  relation  existed  between  the  inflammability  of  the  oils 
and  the  heat  evolved  by  them  on  treatment  with  sulphuric 
acid. 

Mr.  H.  It.  PnoCTEB  made  a  similar  inquiry  regarding 
the  iodine  numbers  of  the  oil. 

Mr.  T.  Hot.', am.  said  that  in  his  experience  heaps  of  oily 

cotton   waste    frequently   took   fire  dining  exposure   to   the 

•  specially  when  moistened  with  rain,  and  that  the  fires 

always  began  at  the  outer   edges  of   the  heap,  and  were  not 

preceded  by  any  warning  smoke  or  smell. 

Mr.  J.  Wmmm.i.  said  it  was  a  fact  that  since  t lie  imposition 

I>v  the  insurance  companies  of  the  more  stringent  regula- 

garding   cloth  oils  now  in  force  the  lire  w  iste  in 

woollen  mills  was  diminished  both  with  regard  to  the  number 

•lity  of  fire-,  but  it  was  not  known  whether  this 

y  welcome  improvement  was  due  to  the  belter  oils  required. 

Mr.  Ma  its  had  confirmed    the-  fact  already    known 

to  the  companies  that  an  admixture  of  mineral  oil  diminished 

the  liability  to  spontaneous  combustion,  yet  the  ii-surance 

companii  i  objected  to  the  use  of  hydrocarbon  oils  for  other 

The   mineral  oils  seemed    to   spread  themselves 

about  a  building  mucb    more   than    the  ordinary   fatty   oils, 

and  not  only  facilitated  the    spread    of  a   fire,   but,    i'n.m 

the  volumes  of  black  imoke  evolved  by  *h.-ir  combustion, 

rendered  it.  very  difficult  to  extinguish.     In  one  case  within 

hi-  ice   a  fire   wa     traced  to  B    iheel   of  blended 

material  having  been  left  in  contact  with  a  steam  pi] 

Mr.  T.  Pembektom  said  that  when  olive  oil  was  used  \sith 

mungO    the  material  became   greasy    in    the  pack,  and  hard. 

Me  thought  thai  since  the  insurance  companies  had  intro- 
i  d  the  new  regulations  mineral  <>il-  of  higher  Hash  point 
I  for  diluting  the  black  oils. 


Idltlon  of  :  trashing,  or  by 

drohol)  and  Hie  free  fattj 

pic   llli/lll 

'  between 


Mr.  W.  Mr  I).  M  \cm:v,  in  reply,  said  that  he  had  wished  to 
devise  a  method  which  would  give  a  result  in  two  or  three 

hours,  while  Mr.  I-'airley's  experiments  lasted  as  long  as  two 
days,  lie  wished  also  to  keep  the  method  as  simple  as 
possible,  ami  thought  that  it  was  better  for  each  experimenter 
to  standardise,  as  it  were,  his  own  apparatus,  by  taking 
cotton-seed  oil,  for  example,  as  a  standard  of'a  dangerous  oil 
and  neutral  olive  oil  as  a  standard  safe  oil.  In  reply  to 
Mr.  Kawson,  he  explained  that  the  fatty  acids  mentioned  in 
the  table  had  been  prepared  by  himself  from  the  same  oils  as 
were  used  in  the  experiments  given.  He  had  not  made  any 
experiments  as  to  a  connection  between  the  heating  of  the 
oils  by  oxidation  and  Maumene's  test  or  the  iodine  numbers. 
Referring  to  Mr.  Wardle's  remarks,  he  said  that  it  was 
difficult  to  determine  the  relative  importance  of  the  different 
factors  which  had  to  be  taken  into  account  in  forming  au 
opinion  as  to  the  safety  of  an  oil,  but  he  hoped  that  his 
method  would  furnish  some  information  as  to  one  of  them. 
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Meeting  held  in  the  Philosophical   Society's  Booms,  207, 
Bath  Street,  Glasgow,  on  Tuesday,  November  J//<,  1895. 


DR.    JOHN    CLAEB     IX    THK    CHAIE. 


CHAIRMAN'S  ADDRESS. 

I  TAKB  this  opportunity  of  thanking  you  for  the  great 
honour  which  you  have  conferred  upon  me  by  selecting  me 
as  Chairman  of  the  Scottish  Section  of  this  Society.  In 
the  past  this  position  has  been  held  almost  exclusively  l>v 

manufacturing  chemists,  and  I  trust  that  the  change  which 
hi-  been  made  on  this  occasion  will  not  have  a  prejudicial 
effect  on  the  prosperity  of  the  Section. 

It   is  now  fully   1 1  years  since  the  Society  of  Chemical 

Industry  was   inaugurated   in    the    interest    of   the    chemical 
Made,   and   for   the   purpose    of    bringing   together    th 
interested  in  the  various  manufactures  in  which  chemistn 

plays  ail  important  part.      This   object    has  been    very  much 

l  by  the  number  of  section    established  throughout 

the  country,  and  by  the  Journal  of  the  Society,  which  not 

only  gives  a  faithful  record  of  the  work  id' 'the  different 

ions,  but  at  the  same  time  provides  members  with  an 

outline  of  the  advances  ID  the  various  departments  of 
chemical     industry     throughout     the     hoi  Id        That     such    a 

societj  was  very  mucb  wanted  is  clearly  demonstrated  b\ 
if  -  large  ami   ever  increasing   membership,   amounting    to 

about    8,000,   and    by    the    condition    of    its  finances.      I    am 

also  pleased  to  observe  that  arrangements  have  been  made 
to  increase  the  usefulness  of  the  Journal  by  the  issue  of  a 
Collective  Index,  embracing  the  whole  contents  from  the 
first  Annual  General  Meeting  to  the  close  of  the  current 
year,  which  will  greatly  facilitate  reference  and  render  its 
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stores  of  valuable  information  more  readily  accessible. 
■ll„  Scottish  Section  ha*  added  largelj  to  the  membership 
{,r  the  Society,  and  contributed  manj  valuable  papers  to 
,1,,.  Journal  Thi  ■  contributions  have  not  been  quite  so 
numerous  daring  the  pasl  year  as  Formerly,  but  [ascribe 
this  to  natural  sauses,  and  just  as  periods  ci  depression  in 
trade  are  followed  by  increased  prosperity,  ho  I  trust  the 
deficiency  of  papers  in  one  year  will  be  made  upbj  subse- 
quent superfluity. 

The  Society  of  Chemical  Industry  was  started  in  1881, 
and  in  the  same  year  the  present  Alkali  and  Works 
ulation  A.t  came  into  force.  This  may  be  a  mere 
coincidence,  but  it  is  just  possible  that  the  passage  of  the 
Acl  had  something  to  do  with  the  formation  of  the  Society. 
This  Act  is  much  more  stringent  than  the  preceding  Act  of 
1863,  :iiid  in  addition  to  the  enforced  registration  and 
inspection  of  all  alkali  works,  and  a  variety  of  others 
enumerated,  all  new  works  hefore  they  can  be  started 
require  a  certificate  from  the  inspector  under  the  Act  that 
the  plant  and  apparatus  are  efficient  for  carrying  out  the 
ol  jects  of  the  Act,  and  in  all  works  the  inspector  has  power 
to  insist  on  the  best  practical  means  of  preventing  the 
discharge  of  noxious  and  offensive  gases,  or  for  rendering 
them  harmless,  which  is  really  of  more  importance  than  the 
limits  which  have  been  fixed  for  the  escape  of  certain 
noxious  gases.  There  can  be  no  doubt  that  legislation  in 
this  direction  was  very  much  required  in  the  public  interest, 
and  has  resulted  in  a  very  considerable  diminution  in  the 
escape  of  acid  vapour.  According  to  the  Alkali  Inspectors' 
Report  for  1894,  the  average  escape  from  all  the  works  in 
England  and  Scotland  is  0' 0811  grain  of  hydrochloric  acid 
per"  cubic  foot  of  gases  passing  up  the  chimney,  with  an 
escape  of  1*736  per  cent,  of  the  IIC1  produced,  and  1-26G 
grains  of  sulphuric  acid  per  cubic  foot  of  gas  from  the 
sulphuric  acid  chamber.  These  figures  are  very  satisfactory, 
and  indicate  that  the  average  escape  is  very  much  below  the 
requirements  of  the  Act,  which  are  0-2  grain  hydrochloric 
acid  per  cubic  foot,  with  an  escape  of  5  per  cent.,  and 
4  grains  sulphuric  acid  per  cubic  foot  from  the  sulphuric 
acid  apparatus,  but  it  is  questionable  whether  these  figures 
include  the  low-level  escapes,  which  are  generally  re- 
sponsible for  the  complaints  which  are  occasionally  made 
against  cbemieal  works. 

Apart  from  their  unpleasantness  and  possible  injury  to 
the  health,  acid  gases  are  objectionable  on  account  of  their 
injurious  action  on  the  vegetation  of  the  neighbourhood, 
but  the  chemical  works  are  not  the  only  nor  in  all  cases  the 
•worst  offenders  in  this  respect.  Mr.  Davis  has  calculated 
that  glass  works,  using  50  tons  of  salt  cake  per  week, 
evolve  30  tons  of  sulphuric  acid,  whereas  chemical  works 
using  120  tons  of  pyrites  and  100  tons  of  salt,  evolve  only 
3  tons  of  sulphuric  acid  and  2  of  HC1,  even  allowing  for 
the  maximum  escape  under  the  Act ;  and  yet  the  glass 
■works  do  not  come  within  the  scope  of  the  Alkali  Act. 

It  must  also  be  borne  in  mind  that  coal  smoke  contains  a 
considerable  quantity  of  acid  in  the  form  of  S02  and  SO*3, 
the  amount,  according  to  the  late  Dr.  Angus  Smith,  vary- 
ing from  ^  to  |  grain  per  cubic  foot,  and  when  a  large 
quantity  of  coal  is  burned  within  a  limited  area  the  smoke 
contains  sufficient  acid  to  render  it  injurious  to  vegetation. 
Black  smoke  is  more  disagreeable  and  more  objectionable 
than  smoke  which  has  been  rendered  colourless  by  burning, 
as  it  pollutes  our  dwellings  and  obscures  the  light,  and  it 
is  considered  by  some  to  be  more  offensive  to  vegetation,  as 
the  black  portion  prevents  the  SOo  from  escaping  so  readily, 
and  seems  to  retain  a  certain  amount  of  acid ;  but  even 
with  complete  combustion  the  amount  of  acid  is  not  reduced, 
nor  its  injurious  effect  on  vegetation  entirely  counteracted. 

The  production  of  black  smoke,  or,  as  it  is  commonly 
called,  the  smoke  nuisance,  has  engaged  the  attention  of 
various  authorities  for  a  number  of  years,  and  in  1890 
a  committee  of  experts  was  appointed  to  inquire  into  the 
best  means  of  procuring  an  abatement,  but  as  yet  very 
little  progress  seems  to  have  been  made.  This,  however, 
is  not  surprising,  as  the  subject  is  one  of  great  difficulty. 
So  far  as  the  consumption  of  coal  for  the  production  of 
steam  in  boilers  is  concerned  the  introduction  of  mechanical 
appliances  are  more  or  less  effective  in  the  prevention  of 
black  smoke,  but  even  if  these  were  universally  adopted  the 


remedy  would  be  very  partial,  »■•  there  arc  certain  kinds  of 
furnaces  and  household  lires  to  which  mechanical  stokers 
could  scarcely  be  applied.  Various  remedies  have  been 
suggested  fi  r  the  latter,  hut  unless  our  citizens  are  prepared 

to  us.-  Lr;i,  fires  or  burn  coke  in   suitable  stoves  the  problem 
of  getting   rid   entirely  of  black  smoke  in  large  cities  K 
to  me  to  be  as  far  from  solution  as  ev<  r. 

Considerable  progress  has  been  made  in  the  direction  of 
purifying  out  rivers,  and  the  authorities  in  Glasgow  are  to 

be  congratulated  on  the  BUCCest  which  they  have  achieved 
in  the  treatment  of  the  sewage  of  the  (astern  portion  of 
the  city,  whereby  about  eight  million  gallons  of  foul  and 
stinking  sewage  arc  daily  converted  into  a  clear,  inodorous 
effluent  of  good  colour  by  precipitation  with  sulphate  of 
alumina  and  lime,  and  subsequent  aeration. 

Analyses  show  that  in  addition  to  the  matter  in  suspen- 
sion about  two-thirds  of  the  organic  impurities  are  removed 
from  the  sewage  by  this  treatment.  The  effluent  is  not 
chemically  so  pure  as  the  water  of  the  Clyde  as  it  reaches 
Glasgow,  but  it  looks  well,  and  there  can  be  no  doubt  that 
when  the  whole  of  the  sewage  and  refuse  discharges  of  the 
city  and  suburban  districts  are  purified  to  the  same  extent, 
the  unpleasant  odour  and  filthy  appearance  of  the  river 
below  Glasgow  will  disappear.  Considering  the  quantity 
of  sewage  which  is  discharged  into  the  Clyde  all  along  its 
course,  the  purity  of  the  river  as  it  reaches  Glasgow  is  very 
remarkable.  I  have  had  occasion  to  make  a  number  of 
analyses  of  water  from  the  Clyde  at  different  points  above 
Glasgow,  and  although  the  samples  sometimes  contained  a 
notable  quantity  of  black  matter  in  suspension,  due  to  coal- 
washings,  I  have  never  been  able  to  detect  any  appreciable 
quantity  of  sewage.  The  following  analysis  of  water  from 
the  Clyde  below  Gambnslang,  made  in  1891,  may  be  taken 
as  a  fair  specimen  : — 

(■rains  per  Gallon. 

Free  or  saline  ammonia 0  011 

Albuminoid  or  organic  ammonia O'Ois 

( >zygen  absorbed  by  oridisable  organic  matter 0*290 

The  sample  contained  a  little  black  matter  in  suspension, 
which  accounts  for  the  proportion  of  oxygen  absorbed. 
This  condition  of  the  Clyde  is  due  to  the  natural  proc 
purification  which  is  constantly  going  on  in  our  rivers. 
Formerly  this  was  regarded  as  a  species  of  oxidation,  and 
attributed  to  the  presence  of  dissolved  air  or  oxygen,  but  it 
is  now  believed  to  be  due  to  the  action  of  microscopic 
organism?. 

As  an  example  of  the  rapidity  with  which  sewage  matter 
disappears  in  streams,  I  would  lay  before  you  the  analyses 
of  two  samples  of  water  from  the  liiver  Irvine  which  I 
made  some  time  ago,  Xo.  1  taken  immediately  below 
Kilmarnock,  and  Xo.  2  about  five  miles  further  down  the 
river:  — 


No.  1. 

G  1-m ns  per 
Gallon. 

Xo.  2. 

Grains  per 

Gallon. 

0*660 
0*146 

0-800 

0'01+ 

0*012 

Oxygen  absorbed  by  organic  matter  . 

0-320 

The  re-appearance  of  fish  in  the  docks  below  Glasgow- 
seems  to  show  that  the  purification  of  the  sewage  of  the 
tastern  portion  of  the  city  has  already  effected  considerable 
improvement  in  the  purity  of  the  river,  although  the  im- 
provement is  not  very  visible  to  the  eye,  but  this  may  be 
due  in  some  measure  to  the  discoloration  produced  by  the 
sulphide  of  calcium  of  alkali  waste  liquor  or  drainage  ou 
the  iron  salts  discharged  from  different  works. 

The  total  quantity  of  iron  bquor  discharged  from  the 
copper  and  galvanising  works  is  estimated  at  about  300  tons 
per  day,  containing  about  12  tons  of  iron.  The  iron  in  this 
liquor  exists  inostty  in  the  form  of  ferrous  chloride,  and  it 
has  been  found  at  Manchester  that  when  the  waste  iron 
liquor  is  mixed  with  the  sewage  it  facilitates  the  precipitation 
process,  and  when  present  in  sufficient  quantity  the  further 
addition   of  iron    salt  is    uuuecessarv.     The  ferrous  salts, 
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however,  are  not  so  suitable  for  the  precipitation  of  sewage 
as  their  corresponding  ferric  salts,  as  the}  do  not  yield  Buch 
a  clear  effluent  ;  ami  the  ferric  salts  are,  in  my  opinion, 
infeiior  to  the  basic  ferric  salts,  as  they  require  more  lime 
to  neutralise  the  acid. 

It  has  .been  shown  by  Harrow's  experiments  with  Salford 
and  other  sewages  that  basic  perchloridc  of  iron,  which  he 


calls  clarine,  is  an  excellent  sewage  precipitant,  and  this 
has  been  fully  corroborated  bj  experiments  with  Glasgow 

Sewage    on   the    large   scale  made;   on  four   consecutive  (lays 

at  the  Bridgeton  sewage  works  in  November  last  with  basic 

|>erchloricle  of  iron  made  by  McCulloch's  process.  Th( 
following  arc  the  results  of  my  analyses  of  average  samples 
of  the  sewage  and  effluent  :  — 


Analyses    of  Sewage   and  Effluent   during   Four   Days  on    which  McCulloch's  Basic   Pebculoride  of    [roh 

was  employed  as  Precipitant  at  Bridgeton  Sewage  Works. 


Grains  per  Gallon, 


Bate.                     Oxygen  Absorbed. 

Albuminoid  Ammonia. 

Calour 
(Loch  Katrine  =  10). 

Oxidisablc 

<  trganic 

Matter 

removed 

per  Cent. 

Albuminoid 

Nil  3 

remc  ed 

per  Cent. 

Colour 
removed 

per  Cent. 

189*. 

Raw 

Sewage. 

Coke                     Raw 
Etlluent.           Sewage. 

Coke 
Effluent. 

Raw 
Sewage. 

Coke 
Effluent. 

,.        19 

„        21 

157 
2-20 
1'61 
1-66 

0*42                   0-42                  0-175 
0-54                      u-.,i                    0*224 
0*58                   0'51                  0'168 
0*60                   0-54                 0"22t 

44 
50 
40 
31 

25 
33 
36 
24 

73 
75 
til 
<;i 

58 
55 
07 
60 

43 
34 

10 

22 

1*76                    0-53                    0-49                  0-197                    41 

29                    69 

60 

27 

These  results  prove  that  basic  perchloride  of  iron  can 
purify  sewage  quite  as  well  as  the  sulphate  of  alumina  now 
in  use,  and  the  method  patented  by  McCulloch  for  the 
manufacture  of  basic  ferric  salts  from  their  corresponding 
ferrous  salts,  on  the  principle  of  the  sulphuric  acid  process, 
by  churning  a  neutral  solution  of  the  ferrous  salt  with  a 
minute  quantity  of  peroxide  of  nitrogen  and  a  large 
volume  of  air,  offers  a  simple  and  inexpensive  mesns  of 
converting  the  waste  iron  salts,  which  are  at  present 
discharged  into  the  river,  into  excellent  sewage  precipitauts, 
and  thereby  considerably  cheapening  the  cost  of  purifica  ■ 
tion.  I  am  not  aware  of  the  exact  proportion  of  iron  salt 
used  in  the  above  trials,  but  some  laboratory  experiments 
which  I  made  seem  to  indicate  that  oxide  of  iron  and 
alumina  can  replace  each  other  weight  for  weight. 

Judging  from  the  works  registered  under  the  Alkali  Act, 
the  number  of  works  in  which  chemical  processes  are 
carried  on  seems  to  have  increased  during  the  It  years  in 
which  this  Society  has  been  in  existence,  but  the  chemical 
trade  generally  has  not  been  in  a  very  flourishing  condition, 
and  some  of  our  manufactures  have  been  carried  on  with 
little  or  no  profit. 

Since    the    introduction    of    ammonia     soda      the     salt 
decomposed  by  that  process  has  gradually  increased  till,  in 
\%')l,   it   reached   361,603    tons   as   against   434,298    ' 
decomposed  by  the  Leblanc  process,  or,  in  other   words, 
about   47    per  cent,   of   the  total   production;  and    as   il 
generally  considered  that  the  life  of  the  Leblanc   pro 
depends  mainly  on  the  manufacture  of  bleaching  powder, 
i    new   chlorine    process    as    it    makes    its    appearance 
i-  anxiously  scanned  to  ascertain  whether  it   is  likely  to 
become  a  serious  opponent.     Great  things  were  expected 
from   the  Weldon-Pechiney  and  Donald  pr<  but   the 

pro<.<re-s  of  the   former  i>   slow,  owing   perhaps    to    the 
expensive  nature  "f  the  plant,  and  the  latter  bai  been  a 

failure  no  far;    but  there  is  another  modification  by  Scott  and 

Vogt  for  producing  chlorine  from  nitric  and  hydrochli 
Is  which  N  free  from   several  of  the  objections  to  the 

Donald  proct  is,  and  which,  judging  from  experiments  on  a 
ng  scale,  jrives   promise   of    greater    suco 

Efforts  have  also  been  made  to  supersede  both  the  ammonia 

and   Leblam  by   the  decomposition   of  salt    by 

electricity.     Such  a   proct        eemed  to  be  almost  impi 
iMc  in  consequence  of  the  great  difficulty  of  separa 

the  product-,  of  the  reaction,  but  a  considerable  quantity  of 
has  been  already  produced  by  (  , 

modification,  the  main  feature  of  which  consists  in  the  use 

of  a  moving  body  of  mercury  which  forms  an  ainalg  ID 

nt    its  recombination  with  the  chloi 
The  future  of  this  and  other  electrical  pi 
watched  with  keen  inh 


Whatever  may  be  the  outcome  of  the  alkali  struggle,  it  is 
to  be  hoped  that  the  further  production  of  alkali  waste  will 
soon  be  rendered  unnecessary,  as  the  enormous  heaps  in  thi 
neighbourhood  of  the  Leblanc  Works  are  very  objection- 
able, and  cause  considerable  trouble  in  consequence  of  the 
drainage  to  which  they  give  rise  for  many  years  after  the 
waste  has  been  laid  down. 

The  rivalry  in  the  alkali  trade  gives  us  some  idea  of  the 
dangers  to  which  chemical  manufacturers  are  exposed,  and 
these  assume  a  national  importance  when  they  are  accom- 
panied by  the  possibility  of  some  industry  being  transferred 
to  a  foreign  country.  Formerly  our  natural  advantages 
gave  us  such  complete  command  of  the  chemical  trade  of 
the  world  that  it  required  no  special  effort  to  retain  it,  but 
the  history  of  the  coal-tar  industry  has  opened  our  eyes 
and  proved  to  the  astonishment  of  many  that  natural 
advantages  can  be  counterbalanced  by  scientific  knowledge 
and  skill  properly  applied. 

The  success  of  the  Germans  iu  the  production  of  coal-tar 
products  undoubtedly  originated  in  their  superior  facilities 
for  acquiring  a  knowledge  of  organic  chemistry,  and  the 
value  of  this  branch  of  chemistry  has  been  so  far  recognised 
in  this  country  that  some  additional  special  courses  of 
lectures  on  organic  chemistry  are  now  delivered  at  various 
institutions,  and  very  recently  the  Schorlemmer  Organic 
Laboratory  has  been  opened  in  Manchester;  but  at  the 
time  when  Hotfmaii  and  Perkins  discovered  the  beautiful 
coloured  derivatives  of  anilin  the  teaching  of  organic  chemis- 
trj  was  very  limited.  In  Glasgow,  at  any  rate,  it  was  confined 
to  about  half  a  dozen  lectures  at  the  end  id'  the  session,  and 
I  think  I  had  tin-  honour,  in  186$,  while  I  was  assistant  to 
Prof.  Penny  in  Anderson'-  College,  of  delivering  the  first 
course  of  day  lectures  devoted  exclusively  to  organic 
chemistry.  It  is  not,  however,  by  mere  theoretical  kuow- 
ledge,  but  b\  scientific  research,  and  the  practical  application 
of  our  theoretical   knowledge  to  some  special  department, 

tint  discoveries  will  be    made,  and    the  influence  of    organic 

chemistry  will  be  felt  on  the  manufactures  of  the  country. 

[four  position  in  the  domain  of  organic  chemistry  can  be 

judged  bj  the  number  of  original  papers  on  organic  sub- 
jects which  arc  published  in  this  country,  we  are  far  behind 
Borne  of  our  neighbours.     This  is  largely  due  to  the  greatei 

number    of   worker-    on    the    continent,   and     !o   the    system 

which  prevails  in  various  German  universities  of  insisting 
upon  some  original  research  us  one  of  the  requirements 

iience  degree,  on  the  ground  that  il   N  of  more  value  than 

mere  examination. 

M\   experience   of   Students    has    been    that    thej   are    nor 

much  disposed  to  undertake  original  investigations,  and  I 

am  ol    opiniod    that    it    is    . . 1 1 1 y    b)     I  h  ■  appointment  of   pro 
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Feasors  who  will  devote  themselves  exclusively  t<>  organic 
chemistry,  ind  by  offering  inducements  to  students  to 
engage  in  original  research,  thai  we  can  hope  to  regain 
m ■  of  thi  ground  thai  has  been  lost, 

I  would  also  add,  thai  the  future  of  the  chemical  trade  in 
this  country  would  be  much  more  Becure  if  our  manufac- 
turers would  avail  themselves  more  largely  of  the  services 
ol  highlj  trained  chemists  who  arc  capable  of  undertaking 
original  research  instead  of  being  satisfied  with  mere  ability 
to  perform  a  certain  amount  of  routine  work,  on  the  ground 
of  economy,  aa  there  can  be  do  doubt  that  this  is  a  short- 
sighted |"  icj  and  one  which  is  bound  in  the  long  rim  to 
proi  '•  a  nai  ii  roal  misfortune. 

The  distillation  of  shale  affords  a  striking  example  of 
what  ran  be  accomplished  by  the  well-directed  application 
of  science  For  a  number  of  years  this  industry  has  been 
in  a  critical  condition,  and  it  is  only  by  the  introduction  of 
improvements,  and  careful  attention  to  details,  that  our 
manufacturers  have  been  able  to  compete  with  the  superior 
natural  advantages  of  the  American  and  Russian  producers. 
It  is  generally  admitted  that  the  burning-oil  made  from 
shale  is  safer  than  petroleum,  on  account  of  its  higher 
flash-point,  and  in  view  of  the  number  of  lamp  accidents 
which  take  place  annually,  it  is  to  be  hoped  the  Govern- 
ment will  soon  recognise  the  necessity  of  adopting  the 
recommendation  of  the  Society,  and  raise  the  flash-point  of 
burning  oils  to  100°  F.,  as  any  step  in  this  direction  would 
undoubtedly  be  a  benefit  to  the  public. 

There  is  another  industry,  viz.,  sugar  refining,  which  is  in 
an  unhealthy  state,  owing  to  foreign  competition  and  the 
development  of  beet  sugar,  in  a  report  on  the  progress  of 
the  sugar  tra  le  made  in  1888,  Dr.  Giffin  showed  that  whilst 
in  1853  beet  sugar  formed  only  one-eighth  of  the  total  pro- 
duction of  the  world,  in  1887,  it  amounted  to  nearly  one- 
half,  and  that  not  only  had  the  importation  of  beet  sugar 
into  the  United  Kingdom  largely  increased,  but  what  is  of 
still  greater  importance  to  our  home  industry,  this  increase 
was  chiefly  in  the  form  of  refined  beet  sugar.  The  expor- 
tation of  this  refined  beet  sugar  is  largely  due  to  what  is 
known  as  the  bounty  system,  which  enables  the  continental 
beet  sugar  manufacturer  to  export  a  certain  proportion  of 
his  sugar  at  a  profit  even  when  the  price  is  very  low, 
and  renders  it  impossible  for  our  refiners  to  compete  on 
equal  term-.  Xo  doubt  this  has  resulted  in  cheap  sugar, 
which  is  a  benefit  to  the  public  and  to  those  manufactures 
in  which  sugar  is  used,  but  it  has  had  a  very  serious  effect 
on  our  refining  industry.  A  few  words  regarding  the 
position  iu  Greenock  will  render  this  more  apparent.  In 
1881  there  were  11  refineries  in  Greenock  with  an  average 
capacity  for  treating  465  tons  of  sugar  per  week,  and  the 
actual  amount  of  sugar  refined  during  the  year  was  264,805 
tons.  At  present  there  are  only  six  refineries  of  an  average 
capacity  of  600  tons  per  week,  and  two  others,  making  about 
500  tons  of  brewing  and  other  sugars.  Since  1882  four 
refineries  have  been  dismantled  and  the  machinery  broken 
up  as  old  metal.  Another  refinery  which  has  been  kept  iu 
repair  and  ready  to  start  for  the  last  17  or  18  years  is  being 
dismantled,  and  a  work  capable  of  refining  1,000  tons  per 
week  was  stopped  last  year,  but  is  read}-  to  start  again 
should  a  favourable  opportunity  occur.  These  facts,  for 
which  I  am  indebted  to  Mr.  T.  L.  Paterson,  indicate  very 
plainly  that  -ugar  refining  in  this  country  is  in  an  unhealth\- 
state,  and  this  condition  is  due  solely  to  the  system  of 
bounties  to  which  I  have  alluded.  Ai  the  exponents  of 
free  trade  we  cannot,  and  do  not  object  to  foreign  com 
petition,  but  it  seems  only  reasonable  that  something  should 
be  done  to  prevent  an  important  industry  from  being  crushed 
by  the  unfair  advantages  which  foreign  governments  give  to 
our  competitors  in  the  form  of  bounties. 

One  of  the  most  interesting  features  of  the  chemical  trade 
is  the  large  increase  in  the  production  of  sulphate  of 
ammonia  which  is  so  important  to  agriculture.  Many 
attempts  have  been  made  to  convert  the  nitrogen  of  the  air 
into  ammonia,  but  none  of  these  have  been  commercially 
successful,  and  this  valuable  fertilizer  is  still  obtained  as  a 
bye-product  from  coal  and  shale.  In  1886  the  total  amount 
of  sulphate  ot  ammonia  produced  in  the  United  Kingdom 
was  106,610  tons,  and  this  quantity  has  been  increased  to 


about  160,000  tons.  According  to  the  alkali  inspectors 
reports  these  quantities  were  obtained  from  the  following 
sources  :  — 


1  -s.;. 

1894. 

[ron  winks 

Tons. 

82,480 
3,950 

18,080 
2,200 

Tons. 

113,rf34 

10.117.', 

82381 

3,446 

Total 

106.C10 

100,018 

The  increase  is  largely  due  to  improvements  in  the 
method  of  extracting  ammonia  from  shale,  and  to  the 
recovery  of  the  ammonia  contained  in  the  gas  from  iron 
works,  but  the  total  amount  is  a  mere  fraction  of  what  is 
annuall}-  lost  in  the  combustion  of  coal. 

In  addition  to  ammonia  there  is  another  nitrogen  com- 
pound, viz.,  cyanogen,  produced  by  the  destructive 
distillation  of  coal.  The  presence  of  cyanogen  compounds 
in  coal  gas  13  attributed — 

1.  To  the  action  of  ammonia  on  red-hot  carbon  which 
produces  cyanide  of  ammonium  and  hydrogen  or  marsh 
gas — 

Cs  +  4XII,  =  2NH4CN  +   2IL,  or 

3C2  +  8NH3  =  4NH.CX  +  2CH4. 

2.  To  the  action  of  carbonic  oxide  on  ammonia  at  a 
high  temperature,  CO  +  2XH3  =  XII  ,(X  =  H..O. 

3.  To  the  action  of  carbon  disulphide  on  ammonia  at  a 
high  temperature,  CS.  +  2NH3  =  XII,CXS  +  Il_>. 

From  these  reactions  it  would  appear  that  the  cyanogen 
exists  in  the  coal  gas  exclusively  in  the.  form  of  cyanide 
and  sulphocyanide  of  ammonium,  but  if  this  is  the  case  it 
behaves  peculiarly,  for  although  cyanide  of  ammonium  is 
readily  soluble  in  water  very  little  of  it  is  removed  by 
scrubbing  the  gas  with  water.  This  is  said  to  be  due  to 
the  decomposition  of  the  cyanide  of  ammonium  into  car- 
bonate of  ammonia  and  free  hydrocyanic  acid  by  the 
carbonic  acid,  which  is  always  present  in  crude  coal  gas. 
Leybold  found  cyanogen  equal  to  about  4  lb.  of  ferrocyanide 
in  10,000  cub.  ft.  of  gas,  of  which  nearly  95  per  cent,  was 
in  the  gas  after  it  left  the  scrubber.  When  lime  is  used  to 
purify  the  gas  the  cyanogen  is  lost,  and  if  iron  is  used 
the  cyanogen  is  converted  largely  into  sulphocyanide,  in 
which  form  it  is  not  so  readily  available,  but  when  the  gas, 
after  it  leaves  the  scrubber,  is  brought  into  intimate  contact 
with  precipitated  oxide  of  iron,  suspended  in  an  alkaline 
solution  as  recommeded  by  Knublaucb,  the  cyanogen  is 
easily  obtained  as  ferrocyanide,  almost  free  from  sulpho- 
cyanide. A  considerable  quantity  of  ferrocyanide  has  been 
made  from  coal  gas  in  this  way,  and  I  understand  one  large 
gaswork  produces  about  a  ton  per  day.  This  process  is  so 
simple  and  inexpensive  that  it  will  probably  receive  more 
attention  in  the  future,  and  1  should  not  be  surprised  if 
cyanogen,  like  ammonia,  came  to  be  considered  a  valuable 
bye-product  in  the  manufacture  of  coal  gas.  The  various 
methods  of  producing  cyanides  have  been  engaging  a  con- 
siderable amount  of  attention  in  consequence  of  the 
increased  demand  for  the  extraction  of  gold  and  the  im- 
portance of  reducing  the  cost,  and  this  desirable  result 
would  probably  be  hastened  if  each  gaswork  would  convert 
the  cyanogen  in  the  gas  into  ferrocyanide,  which  could 
easily  be  done  without  interfering  with  the  ordinary  process 
of  manufacture. 
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MR.    A.    H.    MASON    IN    THE    CHAIE. 


THE  HISTORY  OF  MY  PROCESS  OF  NICKEL 
EXTRACTION. 

BY   IUDWIG    MO.XD,    F.K.6. 

Since  I  promised  to  your  chairman,  shortly  after  my 
arrival,  to  read  a  paper  to  you  before  leaving  this  country, 
I  have  considered  what  subject  I  could  bring  before  you 
that  would  be  of  sufficient  interest,  considering  that  I  am 
unprepared  to  illustrate  it  by  experiments  or  diagrams. 

I  have  decided  to  give  you  an  account  of  the  history  of 
my  process  of  extracting  nickel  from  its  ores,  as  an  instance 
of  an  investigation  undertaken  in  pursuit  of  pore  science, 
which  has  led  unexpectedly,  in  a  few  years,  to  an  important 
industrial  application. 

I  have  often  been  asked  by  scientific  men  how  I  came  to 
discover  nickel  car-bony!.     I  will  tell  you  the  story. 

Soon  after  I  had  satisfied  myself  that  the  ammonia-soda 
process  was  far  cheaper  than  the  Lebianc  process  for  pro-  : 
ducing  carbonate  of  soda  pure  and  simple,  it  became 
evident  to  me  that  a  time  would  come  when  the  Lebianc 
process  would  produce  carbonate  of  soda  as  a  by-product 
of  the  bleaching  powder  manufacture,  which  it  would  have 
to  dispose  of  at  any  price  it  would  fetch.  I  therefore 
undertook  a  series  of  experiments  with  the  object  of  pro- 
ducing bleaching  powder  as  a  by-product  of  the  ammonia- 
soda  process.  You  all  know  that  the  usual  form  of  this 
process  consists  in  treating  a  solution  of  common  salt  in 
which  cau-tic  ammonia  has  been  dissolved  by  carbonic 
acid,  with  the  result  that  bicarbonate  of  soda  is  precipitated 
while  a  solution  of  ammonium  chloride  is  formed.  In  the 
ordinary  course  of  things  this  solution  of  chloride  of 
ammonium  is  distilled  with  caustic  lime,  yielding  gaseous 
ammonia,  which  returns  to  the  process,  and  a  solution  of 
calcium  chloride.  Some  investigators  had  endeavoured  to 
produce  chlorine  from  the   chloride   of  ealciurn  obtained  by 

evaporating  these  solution-  ;  other-  had  proposed  to  sub- 
stitute n  lot  the  lime  in  distilling  the  solution  of 
ammonium  chloride,  and  to  produce  chlorine  or  hydro- 
chloric acid  from  the  Mg(  !'a  obtained  by  evaporating  its 
solution. 

I  gave  my  attention  to  producing  the  chlorine  direct 
from  the  ammonium  chloride,  separated  from  the  solution, 
in  which  it  is  originally  obtained,  bj  refrigeration. 

Ammonium  chloride  when  vaporised  is,  as  i-  well  known, 
ted  into  ammonia  aud    II'  I;  thus,  if  the  vapour  of 
Nil'  ted  over  a  metallic  oxide  tin-  oxide  is  con- 

to  a  chloride,  and  the  ammonia  passes  on  together 
with  the  steam  formed  by  the  reaction. 

I  found  that  nearly  all  metallic  oxides,  with  the  exception 
of    the  ni'i   alkaline    eirths,  and    even    a    lai 

ber  of  metallic  -:i!n,  were  acted   upon  in  this  tray  by 

NH4CI  vapour,  and  thai  a  large  numbei  of  the  metallic 

ehloi  formed  would  give  up  their  chlorine  and  be 

rod  into  oxide-  b\  tubmituog  them  to  the  action  of 

air  at  a   suitable   temperature.     I   found  that  of  all  the 


be  very   tight   to    prevent    a    large    loss    of 


substances  investigated  oxide  of  nickel  yielded  the  best 
results,  and  that  the  next  best   were  obtained  b\  magnesia 

mixed  with  a  certain  amount  of  chloride  of  potassium,  1' or 
obvious  reasons  I  preferred  the  latter  in  working  the 
process  industrially,  which  has  now  been  successfully  at 
work  for  several  years  on  a  very  considerable  scale  in  our 
Winnington  Alkali  Works. 

In  developing  this  process  I  had  to  construct  a  plant  for 
volatilising  NH4C1,  which  I  found  an  extremel}  difficult 
problem,  as  the  vapour  of  this  substance  not  only  acts  on 
oxides  and  salts,  but  also  violently  attacks  the  large 
majority  of  metals.  I  succeeded  in  lining  iron  vessels  with 
glazed  tiles  in  such  a  way  that  they  would  withstand  this 
action,  but  I  required  valves  for  changing  from  the  current 
of  ammonium  chloride  vapour  to  hot  air  and  vice  versd, 
which  had  to 
ammonia. 

I  found  that  nickel  was  one  of  the  few  substances  suitable 
for  the  construction  of  these  valves,  and  that  it  was  not  at 
all  attacked  by  ammonium  chloride  vapour.  On  the  labo- 
ratory scale  these  nickel  valves  worked  perfectly,  but  when 
I  applied  them  on  a  manufacturing  scale  I  found  them  to 
be  acted  upon  and  very  soon  to  become  leaky.  The  faces 
became  covered  with  a  black  crust,  which,  on  examination, 
was  found  to  contain  carbon. 

The  source  of  this  carbon  seemed  mysterious,  the  only 
difference  between  the  work  on  the  small  scale  and  that  on 
the  large  scale  being  that  on  the  small  scale  we  swept  the 
ammonia  out  of  the  apparatus  before  admitting  the  hot  air 
by  means  of  pure  C02,  while  on  the  large  scale  we  used  the 
gases  from  a  lime  kiln,  containing  a  few  per  cent,  of  CO. 
This  led  us  to  study  the  action  of  CO  on  nickel. 

We  found  this  metal  to  have  the  remarkable  property  of 
splitting  off  carbon  from  CO  at  a  moderate  heat,  transform- 
ing it  into  CO.:. 

About  the  same  time  I  was  engaged  with  my  collaborator, 
Dr.  Langer,  in  trying  to  find  a  method  for  eliminating  the 
CO  from  hydrogenous  gases,  which  we  wanted  for  use  in 
our  gas  battery\  We  tried  to  avail  ourselves  for  this 
purpose  of  the  remarkable  property  of  nickel  we  had  just 
discovered,  and  found  to  our  satisfaction  that  by  passing 
gases  containing  hydrogen,  CO  and  a  certain  quantity  of 
steam  over  finely-divided  nickel  at  a  temperature  of  400°  C. 
we  could  completely  convert  the  CO  into  CO.;,  obtaining  its 
equivalent  of  hydrogen,  which  was  just  what  we  wanted. 

This  led  to  a  more  elaborate  study  of  the  action  of  CO 
upon  nickel,  with  a  view  of  determining  whether  a  definite 
compound  of  nickel  and  carbon  was  formed.  We  found 
that  a  -mall  quantity  of  nickel  decomposed  a  very  larjre 
quantity  of  CO,  so  that  we  could  obtain  a  product  contain- 
ing only  15  per  cent,  of  nickel  and  85  per  cent,  of  carbon, 
the  nickel  in  which  was  only  partially  soluble  in  acids. 

In  the  course  of  these  experiments  finely-divided  nickel, 
formed  by  reducing  nickel  oxide  at  4(>0  ('.  by  hydrogen, 
was  treated  with  pure  ( '(  )  in  a  glass  tube,  at  varying  tem- 
peratures, for  a  number  of  days,  and  was  then  cooled  down 
in  a  current  of  CO  before  it  was  removed  from  the  tube- 
In  order  to  keep  the  poisonous  ('(tout  of  the  atmosphere 
of  the  laboratory,  we  simply  lit  the  gas  escaping  from  the 
apparatus.  To  our  surprise  we  found  that,  while  the  appa- 
ratus   was    cooling    down,    the    flame    of    the   escaping    gas 

became  luminous  and  increased  in  luminosity  a-  the  tem- 
perature got  below  loo  c.  On  a  cold  plate  of  porcelain 
put  into  this  luminous  flame,  metallic  spots  were  deposited 
similar*  to  the  spits  of  arsenic  obtained  with  a  Marsh 
apparatus;  and  on  heating  the  tube  through  which  the  gas 
was  escaping  we  Obtained  a  metallic  mirror,  while  the 
luminosity  disappeared. 

\t  the.  ft  ret  moment  we  thought  that  there  must  be  an 
unknown  (dement  in  our  nickel  giving  rise  to  the  produc- 
tion of  this  effect,  but  when  we  examined  the  mirrors  we 
found  them  to  consist  of  pun'  nickel.  As  it  seemed  so 
verj  improbable  that  so  heavy  a  metal  as  nickel  should 
form  a  readily-volatile  compound  with  CO,  we  purified  our 
(<»  as  perfectly  a-  possible,  but  still  obtained  Mo-  same 

result-. 

We  now  endeavoured  to  isolate  tin-  curious  and   inten  -t 
iog  substance  by   preparing   the  nickel  with  great  care  uf 
the  lowe-t   possible  temperature,  ami  treating  tin-  nickel 
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with  CO  at  about  ."><>  t  .,  and  thai  we  gradually  increased 
the  amoant  of  the  volatile  nickel  compound  in  the  gases 
passing  through  the  apparatus.     We  absorbed  the  excess 

•  i  CO  bj  cupreous  chloride  solution,  and  thus  obtained  b 
residue  of  several  cubic  centimetres,  containing  the  vola- 
tile niekel  compound  mixed  with  a  little  nitrogen.  Bj 
passing  this  gas  through  a  heated  tube  we  separated  the 
nickel,  obtaining  an  i  icreased  volume  of  gas,  and  found 
in  this  a  quantity  of  (  «)  corresponding  to  about  four 
equivalents  for  one  equivalent  of  nickel. 

By  further  improving  oar  method  of  preparing  the  finely- 

livided  nickel  and  bypassing  the  resulting   gas  through  a 

rcfrigerati  r,  cooled  by  Bnow  and  salt,  we  at  last   succeeded 

n  liquefying  this  compound,  and  were  able  to  produce  it 

with  ease  and  facility  in  any  quantity  we  desired. 

Thanks  to  the  kindness  ol  Dr.  Torry,  of  Harvard  Univer- 
sity, I  am  able  to  show  you  a  small  quantity  of  this  nickel 
arbonyl,  which  he  prepared  within  a  few  days  after  he  Eaw 
my  first  publication  on  the  subject.  It  is  a  colourless 
liquid  boiling  at  43°  C.  and  which  solidifies  at  —35  ('., 
forming  needle-shaped  crystals.  It  is  soluble  in  alcohol, 
petroleum,  and  chloroform  ;  it  is  not  acted  upon  by  dilute 
acids  or  alkalies,  and  can  be  readily  distilled  without  decom- 
position. But  on  heating  the  gas  to  150°  C.  it  is  completely 
dissociated  into  it-  components,  pure  CO  being  obtained 
and  the  niekel  being  deposited  in  a  dense  metallic  film 
upon  the  sides  of  the  vessel  in  which  it  is  heated. 

For  a  long  time,  while  we  were  engaged  in  investigating 
the  physical  and  chemical  properties  of  this  interesting 
substance — which  was  without  parallel  in  the  history  of 
chemistry— and  while  we  were  endeavouring  to  obtain  other 
similar  compounds  with  other  metals,  1  had  myself  no 
suspicion  that  this  substance,  which  was  until  then  only 
obtainable  by  very  eareful  and  elaborate  laboratory  manipu- 
lations, should  ever  become  available  for  industrial  pur- 
poses. But  the  longer  we  went  on  preparing  it  for  our 
investigations,  the  more  easy  we  found  it  to  prepare  it  in 
quantity,  after  we  once  knew  exactly  the  best  conditions  for 
so   doing.      After   that   I   came   to   the  conclusion  that    it 

•  light  to  be  possible  to  make  use  of  the  ease  with  which 
nickel  is  converted  into  a  volatile  gas  by  CO,  while 
practically  all  other  metals,  and  notably  cobalt  (which  is 
mi  difficult  to  separate  from  nickel  by  other  methods),  was 
not  acted  upon  by  this  gas,  for  separating  nickel  from 
cobalt  and  other  metals  on  a  manufacturing  scale,  and  for 
obtaining  it  in  a  very  pure  state. 

I  erected  a  plant  on  a  large  scale  near  Birmingham,  and 
alter  several  years  of  hard  work,  during  which  die  appa- 
ratus has  had  to  be  several  times  reconstructed  so  as  to 
fulfil  all  the  conditions  of  this  rather  delicate  process,  we 
have  succeeded  in  our  object,  and  now  have  for  some  time 
produced  nickel  at  the  rate  of  a  ton  and  a  half  per  week 
from  the  Canadian  nickel  copper  matte  imported  into 
England.  This  mi  tte,  which  contains  about  10  per  cent, 
of  nickel,  and  an  equal  quantity  of  copper,  is  carefully 
roasted  to  drive  out  the  sulphur  as  far  as  possible,  and  is 
then  subjected  to  the  action  of  hydrogenous  gases,  either 
water-gas  or  producer-gas,  rich  in  hydrogen,  in  an  apparatus 
which  is  called  the  "reducer,"  the  temperature  of  which 
is  under  perfect  control,  so  that  400°  C.  is  never  exceeded. 
From  this  apparatus  the  substance,  which  is  now  reduced 
to  the  metallic  state,  is  taken  through  air  tight  conveyors 
ind  elevator-  into  another  apparatus,  called  the  "  volatiliser," 
in  which  it  is  subjected,  at  a  temperature  not  exceeding 
80   C,  to  the  action  of  CO  gas. 

This  apparatus  consists  of  an  iron  cylinder,  divided  into 
numerous  compartments  by  shelves,  and  provided  with  a 
stirring  device,  which  gradually  moves  the  material  from 
the  top  to  the  bottom,  while  the  CO  gas  passes  through  in 
an  opposite  direction.  The  CO  gas'  which  should  be  as 
rich  as  practicable,  we  prepare  by  passing  pure  CO.,  through 
incandescent  coke  ;  the  pure  (  <  >;  we  make  by  passing  the 
flue  gas  of  a  boiler  or  of  a  fire  through  a  solution  of 
carbonate  of  potash,  and  subsequently  boiling  the  solution. 
I'he  CO  gas.  charged  with  nickel  carbonyl,  leaving  the 
volatiliser,  is  passed  through  a  series  of  tubes  or  chambers, 
heated  to  about  180°  C,  in  which  the  nickel  is  deposited  in 
various  forms,  according  to  the  speed  of  the  gas  current, 
the  richness  of  the  gas,  and  the  existing  temperature.     The 


(  I  »  gas,  thus  almost  completely  freed  from  the  nickel,  is 
taken  back  by  means  of  a  blower  into  the  rolatiliser,  where 
it  takes  up  a  fresh  quantity  of  nickel  and  i-  constantly  used 

over  and  over,  so  that  the  quantity  Consumed  i-  limited  to 
the  very  small  amount  of  unavoidable  los-  through  leakage 
of  the  plant. 

The  material  under  treatment  is  repeatedly  taken  from 
the  volatiliser  to  the  reducer  and  vice  vend,  by  means  of 
air-tight  conveyon  and  elevator-,  until  the  amount  of 
nickel  volatilised  begins  to  fall  off.  It  is  then  roasted 
again  to  r<  move  the  sulphur,  which  it  still  contains,  and  is 
treated  by  sulphuric  acid  to  dissolve  part  of  the  copper. 
The  residue,  containing  nickel,  some  copper,  and  the  other 
impurities  of  the  matte,  i-  again  subjected  to  the  pre- 
viously  described  treatment  until  the  nickel  has  been 
extracted  as  far  as  practicable  ;  and  the  ultimate  residue, 
-till  containing  a  few  per  cent,  of  nickel,  is  melted  up  into 
matte  again. 

I  have  here  a  few  samples  of  the  various  forms  in  which 
the  nickel  is  obtained  by  this  process.  If  the  nickel  is 
allowed  to  deposit  slowly  at  a  carefully  regulated  tempera- 
ture, it  can  easily  be  obtained  from  the  gas  as  a  coherent 
metallic  film,  so  that  it  is  possible  to  coat  any  substance 
which  can  stand  heating  to  150°  C.  with  a  perfect  covering 
of  metallic  nickel,  and  also  to  make  articles  of  metallic 
nickel  for  direct  use.  I  have  here  a  knife-handle  made  in 
this  way-,  and  the  finest  delineaments  of  a  mould  can  be 
perfectly  reproduced  in  this  manner. 

I  believe  that  the  great  facility  -with  which  hollow 
nickel  goods  can  be  made  in  this  way,  which  at  present 
either  cannot  be  made  at  all,  or  only  by  the  use  of  very 
powerful  hydraulic  machinery,  will  give  a  great  impetus  to 
the  manufacture  of  nickel  utensils  for  domestic  purpose-, 
the  use  of  which  is  so  very  desirable  from  a  sanitary  point 
of  view.  The  cost  of  the  process,  if  carried  out  on  a  suffi- 
ciently large  scale,  is,  as  you  will  readily  perceive, 
inconsiderable,  as  the  consumption  of  material  is  very 
small,  and  the  expenditure  consists  mainly  in  carefully 
superintending  the  various  operations. 

What  gives  me  the  greatest  satisfaction  in  relation  to 
this  investigation  is,  that  I  believe  I  have  succeeded  in 
working  out  a  purely  chemical  process  for  extracting 
nickel  from  its  ores,  which  will  be  cheaper  and  simpler 
than  any  electrolytic  process  that  can  be  used  for  the 
same  purpose.  ( )f  late  years,  there  has  been  a  tendency 
to  take  chemical  operations  out  of  the  hands  of  the 
chemist  and  to  thrust  them  into  those  of  the  electrician,  in 
the  belief  that  the  simplest  way  of  obtaining  a  chemical 
change  consists  in  the  pulling  apart  a  chemical  compound 
by  electrical  energy,  and  subsequently  putting  its  con- 
stituents together  again  in  the  forms  that  are  desired.  I 
know  there  are  many  chemical  operations  which  will 
always  be  carried  out  to  much  greater  advantage  by  the 
old  chemical  methods,  and  I  have  no  doubt  that  newer 
methods  will  be  found,  of  which  nobody  thinks  at  present, 
based  upon  purely  chemical  reactions,  such  as  the  process 
which  I  have  brought  before  you  to-night,  which  will 
effect  the  chemical  changes  we  want  to  produce  at  a  smaller 
expense  of  energy  than  can  be  done  by  electrolysis. 

Discussion. 

Prof.  Peter  P.  Austen  asked  what  other  metals 
had  been  experimented  upon  with  reference  to  the 
formation  of  carbonyls. 

Mr.  Mond  stated  that  every  metal  at  his  disposal  iu 
England  had  been  subjected  to  such  experiments.  Iron 
alone  gave  small  quantities  of  a  carbonyl.  The  infinitesimal 
quantities  of  this  compound  in  water-gas  cause  the  deposition 
of  iron  on  the  hoods  of  the  Welsbach  burner,  thus  reducing 
their  effectiveness  very  considerably. 

Messrs.  (  .  F.  Doeemus  and  C.  F.  Chandler  referred  to 
experiences  with  similar  iron  deposits. 
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A    CASE   OF   SO-CALLED   "SPONTANEOUS 
COMBUSTION." 

itv    m.    \i.sni:i;<;. 

For  a  number  of  years  the  lead  compound  of  eosine  (tetra- 
bromfluorescine),  on  account  of  their  beautiful  colour,  have 
been  very  extensively  used,  especially  the  mixtures  with 
red  lead  (l'h.,0,).  Owing  to  their  comparatively  low  price, 
iliey  have  supplanted  the  mercuric  sulphide,  vermilion,  and 
hence  are  known  as  vermilion  substitutes.  At  three  diffe- 
rent times  it  happened  that  such  mixtures  of  red  lead  and 
eosine  lake  took  fire  while  they  were  being  transferred  from 
one  cask  to  another.  In  vain  did  1  look  for  an  explanation, 
although  once  I  strongly  suspected  a  burning  cigar  or 
match  to  have  caused  the  fire,  but  could  prove  nothing,  all 
the  less  so  as  it  was  impossible  to  save  any  of  the  contents 
of  either  barrel,  owing  to  the  extreme  rapidity  of  the  com- 
bustion. When  the  second  "spontaneous  combustion" 
occurred,  I  thought  that  the  man  employed  in  re-packing 
had  used  a  piece  of  gas-pipe  to  ram  the  material  tight,  and 
might  have  struck  a  protruding  nail,  thus  giving  rise  to  a 
spark ;  but  he  stoutly  denied  using  the  pipe.  When  the 
third  fire  took  place  I  was  fortunate  enough  to  remove  and 
save  the  barrel  from  which  the  lake  was  being  transferred, 
and  not  being  a  believer  in  "  spontaneous  combustion,"  in 
the  ordinary  sense  of  the  phrase,  I  immediately  thrust  my 
hand  into  the  remainder  of  the  lake,  and  found  it  quite  cold, 
as  I  had  expected;  thus  the  combustion  of  the  eosine  by 
the  oxygen  of  the  Pb3(  )4  in  the  original  package  was  ex- 
cluded. On  further  scrutiny,  the  presence  of  a  lighted  cigar 
or  match,  as  well  as  that  of  an  iron  pipe,  was  found  to  be 
absolutely  out  of  the  question — it  was  necessary  to  look 
elsewhere  for  an  explanation.  This  was  found  in  a  burning 
gas-jet,  distant  about  5  ft.  from  the  barrel  into  which  the 
lake  was  being  put.  The  latter  has  the  very  disagreeable 
property  of  rising  in  a  cloud  of  dust  whenever  exposed  to 
even  a  slight  draught,  and  this  dust  readily  took  fire  from  the 
lighted  jet.  The  l'b304,  of  course,  acted  as  a  earner  of 
oxygen,  and  the  combustion,  once  started,  set  the  whole 
mass  afire  with  lightning  rapidity. 

The  case  presents  many  analogies  with  fires  in  flour-mills 
or  starch-works,  only  the  eosine  lake  did  not  have  to  depend 
on  atmospheric  oxygen,  but  found  all  that  might  be  required 
to  e  rious  conflagration  in  a  condensed  form  in  the 

Pb.O_,  present,  since  there  was  ."»  per  cent,  of  lake  audi).")  per 
cent,  of  I'b  ( )  . 

The  rapidity  of  combustion  in  (bis  case  is  equalled,  if  not 
surpassed,  by  that  of  the  ferroferricynnides  of  iron,  which 
frequently  take  fire  when  being  powdered.  Here,  a  spark, 
generally  produced  by  ;>  piece  of  iron  (a  nail),  in  the  cause 
of  ignition,  the  atmosphere  furnishing  the  oxygen. 

That  the  gas-jet  was  the  cause  of  ignition  is  proved  by 
the  fact that  since  the  substitution  of  incandescent  electric 
lights  for  gas  no  "  spontaneous  combustion"  has  taken 
ee. 

Discussion. 

If.    I-,m.i;\i\nn    and    .I\-.    II.    SteBBINB    reported 

cases  of  spontaneous  combustion  of  copper  and  iron  lal 

of  log-wood,  for  which  they  could  not  account. 

Prof  Peter  P.  Ai  ste  ■  stated  thai  he  had  heard  of  such 
combustions,  but  never  bad  experienced  any  himself. 

Mr.  II.  M.  Bai  emphasised,  the  importance  of  studying 
these  occurrences,  since  these  lakes    were  so    extensive!] 

I  in  the  air-. 


— outAXMQuo- 


HII.  UTILISATION  OP  WASH.    Win    FBOM  THE 
PASTING  OF  '.'M.D  AND  BILVEB. 

l:v   JOBS,    i      BQUIBT, 

Method  of   Parting  Gold  and  Silver. 
Poi  rpo     there  are  two  methods  in  ate,  the  nitric 

l  method,  irhich  we  will  not  touch  upon  here,  w  being 


foreign  to  our  subject,  and  the  sulphuric-acid  method  as 
practised  by  most  of  the  refiners  in  this  country  and  abroad. 
This  process  is  carried  out  at  the  United  States  Assay 
Office  in  New  York  City  as  follows: — The  base  metal,  so- 
called,  which  is  received  from  mining  companies,  brokers, 
and  other  outside  parties,  is  melted,  each  lot  by  itself,  and 
its  contents  of  silver  and  gold  ascertained  by  careful  assay. 
Bach  assay  is  checked  by  being  run  in  triplicates  by  three 
different  assayers.  These  tests  should  agree,  or  else  the 
metal  is  adjudged  not  uniform  in  character  and  is  re-melted. 
After  the  fineness  and  the  weight  of  each  lot  is  ascertained 
no  further  attempt  is  made  to  keep  them  separate,  but  each 
customer  receives  an  amount  of  fine  gold  or  silver  corre- 
sponding to  the  assay  after  subtracting  the  charges  for 
melting  and  refining. 

The  metal  is  now  made  up  into  batches  of  suitable  size 
for  the  further  refining  treatment.  For  this  purpose  the 
metal,  if  too  fine,  is  alloyed  with  sufficient  silver  to  bring 
the  relative  correspondence  between  the  silver  and  the  gold 
to  2  to  1.  These  proportions  being  established,  the  metal 
is  poured  on  to  shallow  cast-iron  trays  provided  with  a. 
number  of  projecting  points  on  the  bottom,  leaving  the 
metal  when  cold  in  slabs  about'  -J-  of  an  inch  thick,  12  ins. 
wide,  and  12  to  14  ins.  long,  and  with  a  number  of  1-inch 
holes,  perhaps  2  ins.  apart  from  centre  to  centre.  In  that 
shape  the  metal  is  easily  acted  upon  by  the  sulphuric  acid, 
and  the  former  method  of  granulating  has  therefore  been 
abandoned  as  unnecessary.  These  sheets  or  slabs  are  now 
put  into  a  cast-iron  kettle,  hemispherical  in  form,  and 
perhaps  4  ft.  in  diameter,  heated  by  a  coal  fire,  and  provided 
with  a  lead-covered  hood  in  which  there  is  a  charging  door 
and  an  outlet  pipe  for  carrying  off  the  acid  fumes.  These 
fumes  are  condensed  in  an  apparatus  on  the  next  floor  above 
and  are  drawn  there  by  means  of  an  aspirator.  Alone  with 
the  metal  charged  into  the  pot  there  is  run  in  the  required 
amount  of  sulphuric  acid,  using  the  spent  acid  from  the 
second  series  of  pots,  where  the  last  of  the  silver  is 
extracted  from  the  gold.  It  is  therefore  not  pure  sulphuric 
acid  that  is  used  here,  as  that  is  reserved  for  the  more 
energetic  action  required  in  dissolving  out  the  last  traces  of 
silver  contained  in  the  gold.  The  proportion  of  acid  varies, 
of  course,  according  to  the  composition  of  the  base  metal. 
The  boiling  is  coutinued  from  four  to  six  hours,  when  the 
liquid  is  allowed  to  cool  and  settle.  After  sufficient 
settling,  the  clear  solution  is  syphoned  into  tanks  of  water, 
and  the  gold  left  in  the  pot  is  ladled  out,  washed,  and 
allowed  to  drain,  and  after  that  charged  into  the  second 
series  of  pots,  similar  in  construction  to  the  first  series,  and 
is  here  boiled  with  concentrated  sulphuric  acid,  which 
operation  is  sometimes  repeated  several  times  in  order  to 
give  the  gold  the  necessary  fineness,  which  is  from  997  to 
998  parts  of  pure  gold  in  1,000  parts  of  metal. 

The  clear  liquid  from  these  pots  is  run  off  and  used,  as 
above  stated,  in  the  first  series  of  pots.  The  gold  is  taken 
out,  washed  until  free  from  acid,  and  then  drained,  pressed, 
and  dried,  and  finally  melted  with  bone-ash  and  nitrate  of 
soda  in  the  melting  department. 

The  liquid  drawn  from  the  first  series  of  pots,  which  is 
substantially  a  solution  of  sulphate  of  silver  accompanied 
by  smaller  quantities  of  the  sulphates  of  the  other  metals 
contained  in  the  baBe  metal,  is  diluted  to  about  20°  B.,  and 
the  silver  precipitated  in  the  same  tank  by  means  of  copper 
slabs,  which  cover  the  bottom  and  line  the  sides  and  ends 
of  the  tank.  There  are  no  copper  strips  or  slabs  distri- 
buted in  any  other  part  of  the  tank.  The  silver  preeipi 
tated     here    necessarily    becomes    mixed    with     sulphate    of 

iead,  and  will  also  contain  any  metals  present  which  are 
precipitated  by  copper  in  a  sulphuric  acid  solution.     When 

the    precipitation    is    complete,    which    is    known   by  testing 

with  common  salt,  the  solution  of  sulphate  of  copper  is 

P pad  into  concentrating  vats  for  further  treatment,  and 

the  silver  is  collected  From  Ihc  sides  and   the   bottom   of 

the  tank,  and  washed  until  lice  from  acid,  then  pressed  in 

a  hydraulic  press,  t|1(.  outlel  pipi  from  which  is  provided 
with  a  muslin    bag    on    the    end  Of  il    to    prevent    any  metal 

''"in  being  carried  away  bj  the  liquid  removed  bj  pressing. 
When  eominu,  from  the  press  the  cakes  are  dried  in  an 
oven  and  are  then  melted  with  bone  ash  and  nitrate  of  soda 
until    uffioiently  tine,  which  in  this  case  is  999, 
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The  sulphate  of  ooppei  solution  just  mentioned  is  con- 
centrated bj  means  of  a  steam  coil  to  40  1!-,  and  i-  then 
settled  and  allowed  to  crystallise  after  being  drawn  into 
suitable  coolers.  Winn  the-  crystallisation  is  complete  the 
mother-liquor  i-  run  off  into  a  storage  tank,  and  constitutes 
the  waste  acid  thai  forms  the  main  subject  <>f  this  paper. 

In  the  Btorage  tank  there  is  more  or  less  crystallised 
sulphate  of  copper  separating  all  the  time,  which  is  col- 
lected  when  found  convenient,  while  the  liquor  itself  is  sold 
to  the  chemical  manufacturer  who  supplies  the  sulphuric 
arid.  These  firsl  crystals  obtained  are  too  acid  to  be 
marketable,  and  are  therefore  redissolved  and  the  solution 
recrystallised.  The  strength  of  the  solution  in  this  case  is 
only  80°  15..  and tbe mother-liquor  from  this  is  concentrated 
again  to  30°,  and  again  recrystallised,  which  process  is 
repeated  once  more,  bo  that  the  mother-liquor  from  the 
recrystallised  sulphate  of  copper  is  concentrated  twice 
before  being  sent  to  the  waste  acid  storage  tank  as  unfit 
for  further  treatment.  When  we  say  unfit  here,  we  must 
bear  in  mind  thai  the  Assay  Office  is  situated  in  the  very 
heart  of  the  down-town  district  of  New  York,  and  what  is  a 
suitable  and  a  paying  treatment  in  a  chemical  works  5  or 
10  miles  outside  of  New  York  City,  maj  be  a  very  expen- 
sive and  altogether  unsuitable  treatment  in  this  case. 

Only  one  grade  of  blue  vitriol  is  made — that  is,  no  attempt 
is  made  to  separate  the  crystals  obtained  on  the  "  hangers," 
which  are  much  larger  and  in  every  way  superior  to  the 
ones  found  on  the  sides  and  the  bottom. 

Composition  and  Properties  of  the  Waste  Arid. 

The  strength  of  this  acid,  as  ascertained  from  innumer- 
able tests,  varies  from  40°  to  44°  B.  at  60°  F.;  being 
somewhat  stronger  in  the  summer  time  than  in  the  winter. 
Its  average  strength  is  probably  42  ]i.  15y  analysis  of  a 
sample  of  4<)V  I?.,  it  was  found  to  contain  4 3 i  per  cent, 
real  sulphuric  acid  in  the  free  state,  and  4 "31  per  cent, 
anhydrous  sulphate  of  copper,  corresponding  to  6-73  per 
cent,  blue  vitriol,  and  bringing  the  total  per  cent,  of  sul- 
phuric acid  up  to  46  •  14  per  cent. 

By  long  standing  this  acid  will  continue  to  deposit  some 
blue  vitriol,  even  in  the  tanks  where  stored  while  awaiting 
further  treatment  in  the  chemical  works.  In  its  original  con- 
dition it  is  somewhat  difficult  to  dispose  of,  as,  owing  to  its 
percentage  of  copper,  very  few  consumers  of  acid  are  able 
to  use  it  directly.  Even  the  fertiliser  manufacturers  seem 
unwilling  to  use  this  acid  in  large  quantities,  and  the  only 
application  of  any  extent  has  been  for  the  manufacture  of 
acetic  acid.  In  that  case  it  may  be  used  mixed  in  certain 
proportions  with  stronger  acids,  so  as  to  produce  a  mixture 
strong  enough  to  decompose  the  acetate  of  lime.  This 
mode  of  utilising  the  acid  is  of  course  very  unsatisfactory, 
as  it  wastes  all  the  copper. 

We  will  now  describe  how  this  acid  may  be  put  to  a 
more  satisfactory  use,  partly  without  and  partly  with 
conccntratiou. 

Utilisation  without  Concentration. 

The  above  method  of  using  it  fcr  decomposing  acetate  of 
lime  comes  under  this  head,  but  we  will  not  touch  upon 
that  matter  any  further,  as  the  acid  is  really  in  no  way  refined 
in  that  case.  The  methods  we  shall  here  touch  upon  are 
(1)  production  of  copperas,  or  sulphate  of  iron,  with  or 
without  recovery  of  the  precipitated  copper;  (2)  precipi- 
tation of  the  copper  by  electrolysis.  The  first  of  these 
method-  was  practised  at  the  Phoenix  Chemical  Works, 
which  for  many  years  furnished  the  acid  to  the  United 
States  Assay  Office,  and,  according  to  contract,  was  com- 
pelled to  remove  the  waste  acid.  The  method  here  pursued, 
was,  however,  far  from  rational,  as  no  attempt  was  made  to 
recover  the  copper,  but  only  the  acid  was  utilised.  The 
process  here  was  to  pump  the  acid  into  large,  round,  lead- 
lined  tanks,  provided  with  a  lead  coil  placed  in  the  centre 
of  the  tank  and  used  for  heating  the  contents. 

The  acid  was  diluted  to  10°  or  12°  B.,  and  treated  with 
scrap  iron  until  a  strength  of  40°  B.  was  attained.  It  is 
readily  understood  that  no  steam  was  used  in  the  beginning 
of  the  operation,  but  duritig  the  latter  part  sone  steam 
had  always  to  be  admitted  to  the  coil  to  keep  the  reaction 
going.     If  the    liquid  was  allowed   to  cool,  the   copperas 


would  crystallise  upon  the  scrap  iron  and  the  reaction  stop. 
Some  free  acid,  amounting  to  C  per  cent,  or  8  per  cent.,  was 
generally  left  in  the  liquid,  as  it  was  found  that  a  sufficiently 
good  grade  of  copperas  could  be  thus  obtained  without  the 
yield  in  any  way  Buffering.  To  neutralise  the  free  and 
entirely  was  Dot  found  to  be  necessary  or  even  advisable, 
except  in  special  cases  where  an  exceptionally  neutral  salt 

was  demanded.  The  solution,  after  settling,  was  run  into 
peculiarly  constructed  crystallising  tanks,  which  it  is  not 
necessary  to  here  describe.  As  to  the  precipitated  copper, 
it  was  allowed  to  accumulate  in  the  dissolvers  or  corrod. 
so-called,  and  became  here  mixed  with  all  the  insoluble 
impurities  from  the  scrap  iron  or  tin  scrap.  The  latter 
sometimes  used  after  having  been  fir--t  submitted  to  a 
process  of  boilingand  heating  to  redness  in  order  to  remove 
the  tin  and  solder.  No  attempt  was  made  to  utilise  the 
mixture  of  copper  and  undissolved  scrap  metal,  &c,  but  the 
same  was  taken  out  and  thrown  on  the  waste  dump.  To 
have  utilised  the  copper  as  well  as  the  acid  in  this  procest 
the  copper  should  first  have  been  precipitated  as  cement 
copper  by  means  of  iron  straps  suspended  in  the  liquid  or 
in  some  other  suitable  way,  and  the  acid  solution  of 
sulphate  of  iron  drawn  off  from  the  precipitated  metal 
should  then  have  been  further  neutralised  with  scrap  iron  in 
a  manner  suitable  for  the  production  of  copperas.  As  to 
the  cement  copper,  it  would  of  course  be  treated  in  the 
same  way  as  done  with  similar  metal  at  the  mines. 

The  second  method,  or  the  electrolytic  treatment,  is  a 
method  of  which  I  can  give  no  practical  details,  as  I  have 
not  attempted  to  thus  utilise  this  raw  material  ;  but  from  a 
laboratory  point  of  view,  I  can  see  no  reason  why  this 
method  should  not  be  perfectly  satisfactory  wherever  cheap 
voltage  can  be  obtained.  In  its  results  it  is  nearly  identical 
with  the  first  method,  only  we  here  obtain,  instead  of  an 
acid  solution  of  sulphate  of  iron,  a  nearly  pure  sulphuric 
acid,  which  can  hardly  contain  any  other  metals  than  iron, 
zinc,  and  aluminium,  and  may-be  a  little  nickel.  As  to  the 
copper  here  obtained,  it  should  be  very  pure,  as  the  ordinary 
impurities  in  electrolytic  copper  cannot  be  present  here, 
having  been  already  precipitated  by  the  copper  along  with 
the  silver. 

Utilisation  with  Concentration. 

When  first  called  upon  to  deal  with  this  waste  product  — 
which  had  always  been  a  source  of  considerable  annoyance, 
and  was  looked  upon  as  a  nuisance  to  be  got  rid  of  in  one 
way  or  another  by  the  chemical  manufacturers  supplying 
the  concentrated  sulphuric  acid  to  the  Assay  Office — I  very 
soon  found  that  a  very  large  percentage  of  the  sulphate  of 
copper  contained  would  separate  very  readily  by  simply 
concentrating  and  subsequently  cooling  the  acid.  When 
concentrating  the  acid  to  623  B.,  in  the  laboratory,  which 
gave  the  acid  a  temperature  of  290°  to  300°  F.,  and  then 
allowing  the  acid  to  cool  slowly,  it  was  found  that  the  acid 
remained  clear  down  to  260°  to  270°  F.,  at  which  tempe- 
rature a  small  deposit  of  anhydrous  sulphate  of  copper 
commenced  to  form.  Upon  further  cooling,  no  great 
separation  was  noticed  until  120°  to  130°  F.,  when  a  very 
abundant  formation  of  crystals  took  place.  Upon  further 
cooling,  smaller  quantities  of  crystals  were  separated  right 
along,  and  it  was  found  that  this  continued  for  a  con- 
siderable time  after  the  surrounding  temperature  had  been 
reached.  The  following  observations  were  made  upon 
another  lot,  also  concentrated  to  G2°  B. :— At  260°  to  270° 
formation  of  crystals  commenced,  and  the  solution  became 
cloudy  as  it  cooled  further:  at  170°  F.  it  was  perfectly 
clear,  and  green  in  colour,  and  remained  so  down  to  140c  to 
1503,  depositing  very  little  of  a  fine  powder  between  those 
temperatures  ;  upon  further  cooling  the  same  phenomena 
were  observed  as  with  the  first  lot,  the  colour  of  the  liquor 
becoming  lighter  all  the  time ;  after  two  days'  standing, 
the  colour  was  that  of  "brown  vitriol"  or  Glover-tower 
acid. 

The  crystals,  when  collected  and  drained,  and  dissolved 
in  water,"gave  a  clear  blue  liquid,  which  separated  sulphate 
of  copper  crystals  very  soon.  It  was  found  when  dissolving 
the  anhydrous  salt  in  water  that  the  temperature  rose  con- 
siderably ;  and  once  or  twice,  when  shaking  the  clear  solution 
while  yet  warm,  the    salt    suddenly  separated  to  a   very 
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large  extent ;  and  when,  after  some  standing,  the  liquid  was 
filtered  and  the  filtrate  eooled,  no  further  crystallisation 
took  place.  I  am  somewhat  at  a  loss  to  explain  this  sudden 
separation  when  experimenting  on  a  small  scale,  and  have 
never  noticed  anything  similar  when  working  upon  a  larger 
scale  in  the  factory.  In  this  case  it  was  found  that  a 
further  addition  of  sulphuric  acid,  if  large  enough,  caused  a 
further  separation  of  crystals,  while  without  this  addition 
no  crystals  separated,  as  above  stated,  i-n  the  filtered 
liquid. 

The  concentration  in  the  factory  was  carried  out  on  the 
pans  over  the  sulphur  burners,  and  also  on  lead  pans 
heated  from  below,  where  the  acid  travelled  in  the  same 
direction  as  the  flame.  Some  crystals  separated  already 
when  the  acid  had  reached  50°  B.  (in  the  second  pan), 
probably  at  a  temperature  considerably  below  the  boiling 
point  of  that  acid,  as  no  precipitation  was  noticed  in  hot 
50°  acid  in  the  laboratorj-.  More  crystals  separated  as  the 
acid  gained  in  strength  while  traversing  the  pans  further 
removed  from  the  fire,  where  the  temperature  fell  somewhat 
at  the  same  time  the  strength  rose.  In  the  two  last  pans 
(the  series  being  composed  of  six  pans  measuring  about 
6  ft.  by  6  ft.  by  G  ins.  high)  there  was  a  very  abundant 
separation.  The  acid  was  run  off  from  the  last  pan  at 
60°  B.  to  Gl°  B.  (tested  cold)  into  settling  tanks  or 
"  coolers."  It  is  useless  to  attempt  to  cool  this  acid  in 
anything  except  an  open  gutter,  as  a  coil  would  be  choked 
up  in  a  very  few  minutes.  There  is,  however,  no  necessity 
for  making  any  provision  for  cooling,  as  the  temperature  of 
the  acid  leaving  the  last  pan  with  the  above  arrangement 
would  never  exceed  200°  F.  It  is  of  course  necessary  to 
clean  the  pans  from  time  to  time,  as  the  anhydrous  sulphate 
of  copper  would  otherwise  cover  the  bottom  -with  a  non- 
conducting salt  layer.  It  was  found  necessary  tc  clean  the 
two  last  pans  at  comparatively  frequent  intervals,  while  the 
two  next  pans  could  run  two  to  three  times  as  long  without 
any  special  attention. 

The  concentrated  acid  was  left  as  long  as  possible  in  the 
coolers,  and  was  then  pumped  into  a  storage  tank  or  drawn 
off  into  carboys  and  drums,  for  sale,  or  for  use  in  the 
works.  As  too  long  standing  causes  a  weakening  of  the 
acid  on  the  surface,  it  is  better  to  run  the  acid  off  at 
61  °  than  at  a  lower  strength,  so  that  when  ready  for  use  it 
will  test  GO'  I?.  The  coolers  are  cleaned  out  from  time  to 
time,  and  the  anhydrous  salt  thus  obtained,  together  with 
that  from  the  pans,  is  left  on  a  lead-covered  platform,  and 
the  acid  drained  off  allowed  to  run  back  into  the  cooler. 
As  above  stated,  the  acid  contains  less  copper  the  longer  it 
has  stood,  but  need  not  hold  over  15  per  cent,  of  copper  if 
standing  GO  B.  and  thoroughly  cooled.  Its  colour  is 
always  light  brown,  like  (ilover-tower  acid,  from  the 
presence  of  iron  and  organic  matter,  and  it  contains  abont 
2  per  cent,  less  real  acid  than  contained  in  the  regular  com- 
mercial article  of  the  same  strength.  The  difference 
between  total  and  free  sulphuric  acid  is,  however,  less  than 
\  per  cent.,  and  its  deficiency  in  acidity  is  therefore  not 
entirely  owing  to  metallic  salts  ;  probably  tin-  presence  of 
tome  salts  of  alkalis  or  alkaline  earths  and  organic  matter 
accounts  for  this.  This  point  I  have  never  investigated 
thoroughly. 

This  GO'  acid  can  be  -old  to  fertilisers,  and  is  fit  to  use  for 
many  other  purposes.  I  have  myself  used  it  for  making 
nitric    arid    of    ordinary    strength,     and    there    is    not     the 

(lightest  objection  to  its  use  lor  that  purpose  unless  it  be  in 

the  bisulpbate  produced,  which  may  show  a  slight  greenish 

tint,  and  therefore  he  objected  to  bj  lome  persons,     lint  is 

can  be  used  without  any  trouble  wbatevei  to  produce  neutral 

'     by    either   the    soda    or    lime   process.     II 

ordinary  acid  crystal*  are  made  tin)  will   show  a  trace  of 

copper,  aad  ibe  mother  liquor,  after  a  while,  show  a  gret  a 

tint.    'I  in    acid  will  answer  as  well  for  the  manufacture  of 

mm  id,  where  the  resulting  sulphate  is  used  in  the 

iv  a-,  the  bisulpbate  above  mentioned. 

the  manufacture  of  acetic   acid   this   arid  i-  quite 

suitable     much  n  of  course,  than  the  original    ■ 

acid.     1   have  used  it    to  decompose  acetate  of  lime,  and 

1        i  it  to  work  quite  satisfactorily. 

It  v.  n  i   lor  tin-  decomposition  of  bauxite  in  the 

of    alum  as   long   M    the    liquori    produced    arc 


acid,  as  is  always  the  ease  when  aiming  at  crystallised  alum. 
In  that  case  the  sulphate  of  copper  stays  in  the  mother- 
liquor,  and  the  traces  accompanying  the  first  alum  crystals 
will  be  removed  in  the  roching  or  lve.rystaHisation  process. 

In  no  case,  however,  does  this  acid  go  quite  as  far  as  the 
commercial  article  of  the  same  strength,  for  the  reason 
above  stated— that  the  per  cent,  of  free  acid  falls  about  2  per 
cent,  short  of  that  contained  in  the  regular  article  of  the 
same  density. 

The  concentration  is  somewhat  disagreeable  and  expen- 
sive ou  account  of  the  salt  deposit  having  to  be  removed 
more  or  less  often,  depending  upon  the  amount  of  acid  con- 
centrated, or  very  small  effects  will  be  obtained  from  the 
fuel  used.  As  a  very  low  price  is  paid  for  the  waste  acid 
(not  over  I  dol.  per  1,000  lb.),  and  1,000  lb.  of  waste  acid 
give  520  lb.  of  60°  acid,  with  a  consumption  of  130  lb.  of 
fuel  and  8  cents'  worth  of  labour,  it  is  easily  seen  that  the 
concentration  pays,  even  where  no  blue  vitriol  could  be  got 
out  of  the  acid  besides.     More  about  this  further  on. 

Manufacture  of  Blue  Vitriol  from  the  Anhydrous 
Sulphate  of  Copper. 

The  trade  demands  a  large,  clear,  well-developed  crystal 
of  a  pure  deep-blue  colour,  and  objects  decidedly  to  small  or 
greenish,  pale  blue,  or  cloudy  crystals.  It  therefore 
becomes  necessary  to  arrange  the  manufacture  accordingly. 
The  green  shade  is  caused  by  an  admixture  of  iron  or 
nickel  sulphates ;  the  small  crystals  result  when  cooling  the 
liquid  quickly,  and  are  therefore  found  more  on  the  bottom 
and  the  sides  than  in  the  middle  of  the  cooler,  on  the  strips 
or  hangers  suspended  there  to  give  the  crystals  a  foothold. 
It  is  hardly  necessary  to  say  that  a  thorough  settling  of  the 
solution  is  necessary  to  obtain  good  results. 

To  avoid  the  admixture  of  other  metals  it  is  best  to  have 
an  acid  solution,  particularly  as  a  better  yield  is  obtained  in 
the  presence  of  an  excess  of  free  acid.  This,  of  course, 
cannot  be  carried  too  far,  or  the  resulting  salt  will  require 
recrystailisation.  But  with  a  solution  holding  no  more 
than  10  per  cent,  of  free  acid,  a  marketable  crystal  is 
obtained  by  simply  washing  the  drained  salt.  The  small 
crystals  are  avoided  by  using  large  square  coolers  built  of 
heavy  planks  (at  least  2  in.  thick),  and  guarding  as 
much  as  possible  against  loss  of  heat  by  radiation.  At  the 
top,  this  is  effected  by  covering  the  surface  with  a  layer  of 
water  1  inch  deep  or  by  using  a  board  cover.  The 
strength  is  also  of  considerable  consequence,  as  under 
otherwise  equal  conditions  a  stronger  liquor  will  of  course 
crystallise  sooner,  and  therefore  require  slower  cooling  than 
a  weaker  liquor.  By  observing  these  precautions  the 
amount  of  small  crystals  can  be  much  reduced  and  the 
yield  of  marketable  goods  much  increased,  but  plenty  of 
<•  iolers  are  required  so  that  sufficient  time  can  be  given 
each  batch.  This  is  especially  the  case  where  the  liquors 
are  run  pretty  strong  with  a  view  of  getting  a  good  yield. 

Altera  good  deal  of  experimenting,  I  found  that  with 
coolers  measuring  G  ft.  by  8  ft.  by  3  ft.  high,  a  good 
crystal  and  a  fair  yield  could  be  obtained  at  the  same  time 
if  running  the  liquors  at  36°  15.,  hot,  and  with  an  acidity 
corresponding  to  5  per  cent,  to  6  per  cent,  of  sulphuric 
acid.  The  coolers  used  were  of  course  lead-lined,  and  a 
very  large  quantity  of  hangers,  not  less  than  80  or  40,  were 
used  on  each  cooler.  The  hangers  were  nothing  but  lead 
strips,  2  in.  wide,  BUSpended  over  iron  pipes  or  wooden 
snips  crossing  the  cooler  ;  they  are  allowed  to  come  within 
si\  inches  of  the  bottom,  and  no  closer,  so  as  to  avoid  their 
being  caught  in  the  bottom  layer  of  salt.  It  is  very 
important  to  have  the  liquor  as  hot  as  possible,  preferably 

180   to  [90    K  ,  when  arriving  in  the  < lers,  as  otherwise 

it  is  not  to  be  expected  that  nice  crystals  will  be  obtained. 
A  alow  cri/atollisalion  in  an  acid  solution  is  the  chief  con- 
dition for  obtaining  that  result.  The  crystallisation  should 
not  be  completed  in  less  than  h  id  days.  Under  those 
conditions,  all  the  salt  obtained  is  marketable,  with  tin 
exception  of  the  bottom  layer',  which  need  not  measure  over 

2  in.  in   depth,  and  frequently  docs  not   hold  more  than  1  in. 

of  reallj  unmarketable  crystals.    These  have  of  course  to 
he  redissolved  and  worked  up  along  with  the  mother- liquor, 

which    is  concentrated   by  means    of  a   steam  coil    lying   on 
the    bottom     of    the    dissolve,,       for-    a    dissolvrr     measuring 
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»;  ft.  bj  8  ft.  bj  i  ft.  high  there  i«  required  a  steam  coil  of 
'-in.  lead  pipe  about  70  Ft.  long. 

.  i-  not  feasible  to  have  the  dissolver  bo  constructed 
tint  the  liqoot  will  Bertie  thoroughly  without  cooling  it 
below  i""  P.,  it  will  answer  to  both  settle  and  crystallise 
right  in  the  dissolvers.  I  hare  done  that  with  altogether 
satisfactory  results,  as  in  that  way  it  was  verj  easy  to 
maintain  the  temperature  and  cool  as  slowh  as  desirable. 
A-  longas  this  condition  i-  maintained  it  matters  not  bo 
much    BbOUl    the    Btrengtb    and    acidity,    only    it     must    be 

remembered  thai  the  higher  the  Btrengih  and  also  the 
aciditv  arc  op  to  a  certain  point,  the  better  rhe  yield 
obtained.  To  go  above  41  I!.,  hot,  with  1"  per  cent,  ot  free 
acid    is   not   advisable,   as   in    that   case    recrystallisation 

would  bate  to  be  resorted  to.  No  liquor  should  be  returned 
for  concentration  on  the  lead  pans  until  that  acidity  is 
reached.  It  inconvenient  to  return  it  to  the  pan-,  then  keep 
on  concentrating  with  -team,  and  crystallise  until  the  acidity 
i-  at  least  25  per  cent.,  otherwise  too  much  copper  is  lost 
when  the  liquor  is  finally  run  to  waste. 

Concentration  to  66   B. 

In  concentrating  sulphuric  acid  it  is  well  known  that 
lead  pans  cannot  be  used  to  attain  a  higher  strength  than 
62  l>.  at  60  1'..  as  above  that  Btreegth  the  attack  upon  the 
lead  becomes  too  severe.  I  have  made  no  attempts  to 
bring  this  acid  to  a  higher  strength  on  lead  pans,  nor  have  I 
attempted  to  concentrate  it  further  in  either  iron  or 
platinum;  but  from  my  experience  with  it,  1  have  every 
reason  to  believe  that  it  can  be  brought  to  66°  B.  I  had 
hoped  to  make  some  experiments  with  a  view  of  demon- 
strating this  positively,  but  have  found  it  impossible  to  do 
so  in  time  for  this  meeting.  I  have  ascertained,  however, 
that  the  copper  continues  to  separate  out  as  the  strength 
increases,  and  am  satisfied  that  if  no  other  obstacle  is 
met  in  its  concentration  to  66°  1?.,  a  product  can  be  obtained 
which  will  be  satisfactory  for  probably  7.">  per  cent.,  if  not  more 
of  all  the  sulphuric  acid  trade.  With  the  copper  removed  to 
within  a  small  trace,  it  only  remains  to  remove  the  colora 
tion  caused  by  the  presence  of  the  organic  matter,  and  this 
can  readily  be  accomplished  by  the  aid  of  a  little  perman- 
ganate of  potash  judiciously  applied.  With  the  acid  thus 
clarified  as  to  colour,  and  the  copper  and  iron  removed  by 
the  concentration  to  66°  and  subsequent  settling,  I  cannot 
see  why  there  should  be  any  objectionable  impurity  present, 
looking  at  it  from  the  view  of  the  average  consumer. 

One  objection  to  concentrating  to  66°  B.  would  be  that  it 
would  have  to  be  done  in  two  stages,  as,  after  reaching 
60°  B.,  it  would  be  absolutely  necessary  to  first  thoroughly 
settle  out  all  the  CuSQ,  that  could  be  thus  removed  and  then 
proceed  to  concentrate  to  66°  B.  This  objection,  together 
with  the  deposit  of  cupric  and  ferric  sulphates  in  the  still, 
would  make  it  unprofitable  to  bring  this  acid  up  to  66  B., 
even  if  the  quality  were  satisfactory. 

Cost  of  Concentrating  Waste  Ackl  to  60°  B. 

If  we  assume  that  100  lb.  of  spent  acid  will  yield  52  lb. 
of  60°  acid  instead  of  57 -6  lb.,  as  indicated  by  the  relation 
between  the  acid  contents  (which  are  43  •  6  per  cent,  and 
75-7  per  cent,  free  acid  respectively),  we  get,  cost  of  1,000  lb. 
of  such  60°  acid  as  follows  :  — 

$ 
1,920  U>.  waste,  delivered  on  lead  pans  at  $2  "80  per 

2, lib 2-69 

Fuel,  250  lb.  (cheap  steam  coal)  at  §2*.?2  per  long 

tc  n  :it  furnace 0*30 

Labour "'15 

Divers  wear  and  tear  on  pav.s.  &e 0- 10 

3-  29 


Or  $6*48  per  2,000  lb.  in  factory,  which  is  cheaper  than 
the  ordinary  acid  of  the  same  percentage  of  real  sulphuric 
acid  can  he  produced  for  around  New  York. 

Add  to  this  at  least  5  per  cent.,  or  about  100  lb.,  blue 
vitriol,  produced  from  the  precipitated  anhydrous  salt  at  a 
cost  not  exceeding  SO '30  per  100  lb.  in  the  bin,  or  So -40 
in   barrels  ready  for  shipment,  and  we  have   here   an  addi- 


tional  profit,  figuring  blue   vitriol   at  4  cents,  of  $8*60  from 
our  1  ,;i2()  lb.  of  waste  acid. 

It  is  therefore  seen  that  a  profit  of  $8*50  to  $4*00  per 
2,<H)0  lb.  can  be  made  |  n  this  iraste  product  by  the  above 
simple  mode  of  utilisation.  As  to  the  commercial  aspect 
of  utilising  it  in  other  ways,  I  have  not  sufficient  data  now 
at  m\  disposal  to  enter  upon  that  on  this  occasion. 


Banquet  to  ran  I'm. -hum    >m»  Hun.  Foreign* 

S]  l  1:1.1  \i;v. 

November  1st.  1895. 

The    President,  Mr.  Thomas  Tyrer,  and    the    Honorary 
Foreign     Secretary,    Mr.    Ludwig    Blond,    F.U.S.,    were 

entertained  at  dinner  on  November  1-t,  by  invitation  of  tin; 
Committees  of  the  New  York  Section  of  the  Society,  and 
the  New  York  and  Lehigh  Valley  Sections  of  the  American 
Chemical  Society,  at  Delmonico'-  in  New  York.  Mr.  A.  H. 
Mason,  Chairman  of  the  New  York  Section  presided.  The 
President  responded  to  the  toast  of  the  Society  of  Chemical 
Industry,  and  Mr.  Ludwig  Mond  to  that  of  the  guests. 


journal  anrj  patent*  literature. 

Class.  Page 

I. — Genera!  Plant,  Apparatus,  and  Machinery 050 

II.— Fuel,  Gas,  and  Light  B51 

III.— Destructive  Distillation,  Tar  Products,  Ac 958 

IV.— Colouring  Mat  tors  and  Dyes   901 

V.— Textiles :  Cotton,  Wool,  Silk,  &c 064 

VI.— Dyeing,   Calico    Printing,    Paper    Staining,   and 

Bleaching 965 

VII.— Acids,  Alkalis,  and  Salts 967 

VIII.— Glass,  Pottery,  and  Enamels 969 

IX.— Building  Materials,  Clays,  Mortars  and  Cements. .  970 

X.— Metallurgy !)7 1 

XI.— Electro-Chemistry  and  Electro-Metallurgy  974 

XII. — Fats,  Oils,  and  Soap  Manufacture :>75 

XIII.— Pigments  and  Paints ;    Resins,  Varnishes,  4c. ; 
India-Rubber,  ic 

XIV.— Tanning,  Leather,  Glue,  and  Size 176 

XV.— Manures,  ic 876 

XVI.— Sugar,  Starch,  Gum,  &c 977 

XVII.— Brewing,  Wines,  Spirits,  &c !'73 

XVIII. — Chemistry   of   Foods:    Sanitary   Chemistry    and 

Water  Purification  ;  Disinfectants 98] 

XIX.— Paper,  Pasteboard,  &.c 983 

XX— Fine  Chemicals.  Alkaloids,  Essences,  and  Extracts  98 1 

XXL— Photographic  Materials  and  Processes 987 

XXII.— Explosives,  Matches,  &c 988 

XXIIL— Analytical  Chemistry 9S9 

XXIV.— Scientific  and  Technical  Notes 


I.-QENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

PATENTS. 

Treatment  of  Liquids  by  Gases,  Improvements  in  or 
connected  with  the.  .1.  J.  Meldrum,  T.  F.  Meldrum,  and 
J.  W.  Meldrum,  all  of  Manchester.  Eng.  Pat.  20,480, 
October  26, 1894. 

A  series  of  diaphragms  are  arranged  in  tanks  provided 
with  separate  inlets  below  for  the  liquids  and  gases.  These 
diaphragms  are  preferably  perforated  plates,  or  in  some 
cases  of  woven  tape  or  wire,  so  that  the  gas  is  constantly 
broken  up  in  its  passage  through  the  perforations  or  inter- 
stices, thereby  exposing  new  surfaces  to  the  liquid  under 
treatment. 

The  invention  has  special  reference  to  the  carbonating  of 
sewage  effluent,  to  neutralise  the  excess  of  lime  formed  in 
the  precipitating  process,  and  to  remove  the  alkalinity  in 
such  effluents. — E.  G.  C. 

*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton buildings,  Chancery  Lane,  London,  W  C. 
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Imparting  a  Predetermined  Temperature  to  Liquids  for 

Use  in  Developing  Photographic  Plates  and  for  other 

Purpose*,  Improvements  in  Apparatus  for.     C.  E.  Hear- 

son,  Camberwell,   Surrey.     Eng<   Pat.  22,013,   Novcih1.it 

14,  1894. 

The  apparatus  is  intended  for  use  in  bringing  the  developing 

liquid  to   ;i   standard  temperature   immediately  before  use, 

and  also  for  maintaining   a    desired    temperature  in    the 

developing  dish  by  means  of  water  at  the   predetermined 

temperature. 

The  apparatus  consists  of  a  pair  of  perforated  cylinders  a, 
round  which  are  coiled  the  tubes  d  and  e,  through  the  first 
of  which  the  developing  liquid  is  run,  whilst  water  circu- 
lates in  the  second.  At  the  base  of  the  enclosing  shell  l> 
there  is  a  gas-burner  </,  the  light  from  which  is  carefully 
shielded  from  the  upper  part  of  the  apparatus  by  means  of 


I.Ml'iKM  i.i.   Ai-i-ws  ITUI    i  OB    I  '.inn  i 

i   Paim  1 1  i  i,  ro  Li'(i  ios. 


baffle  plates  &«,  so  arranged  as  not  to  interfere  with  the 
upward  passage  of  the  hot  products  of  combustion  for 
heating  the  liquids  in  the  coils  it  and  e.  The  degree  of 
heat  is  regulated  b;  a  thermostatic  device  consisting  of  a 
capsule  u  of  an  expansible  liquid  in  the  casing  v,  actuating 
the  diaphragm  disc  valve  q  by  means  of  a  rod  ./ ,  furnished 
with  guides  .r1  x1,  80  that  when  the  capsule  expands  through 
a  rise  of  temperature,  the  rod  tends  to  close  the  valve  and 
shut  off  the  supply  of  gas  entering  by  the  tube  ;'  and 
flowing  past  the  valve  to  the  supply  pipe  m  of  the  burner. 
When  the  valve  closes  entirely,  the  bye-pass  o1  allows 
sufficient  gas  to  pass  to  keep  the  burner  alight,  whilst  a 
regulator-spring  /•  serves  to  vary  the  closing  of  the  valve  q 
somewhat.  The  apparatus  is  first  got  ready  for  use  by 
ponring  in  water  of  the  standard  temperature,  and  after- 
wards the  developing  liquid  and  water  are  run  through 
their  respective  tubes,  and  become  attempered  by  the 
regulated  burner  g,  and  finally  delivered  below  into  their 
respective  receptacles. — E.  G.  (J. 

Carboy  Envelopes  or  Hampers,  Improvements  in.  J.  Brown, 
Manchester,  and  A.  Berry,  Failsworth.  Eng.  Pat.  10  OO'j' 
.May  21,  1895. 

Diagonal  standards  or  bands  are  interlaced  round  horizontal 
hoops  to  form  an  envelope  or  hamper  for  carboys  and  the 
like  ;  this  construction  gives  greater  strength  and  rigidity 
than  the  ordinary  form,  where  the  standards  are  vertical. 

— E.  G.  (J. 
Filter  Presses,  Improvements  in    or  relating   to.       G.  C. 
Downing,  London.     From  The  Maschinenbau  "  Elktien- 
gesellschaft "     [Actiengesellschaft] ,    Prague,    Bohemia. 
Eng.  Pat.  14,169,  July  25,  1895. 

The  plates  for  filter  presses  are  formed  with  vertical 
corrugations  so  as  to  form  short  vertical  channels  of  semi- 
circular or  rectangular  form.  These  bulged  projections 
form  supports  or  distance-pieces  for  the  filtering  fabric, 
which  latter  may  be  of  any  well-known  material  ;  the  plates 
are  stiffened  at  the  bottom  and  two  ends  with  a  metal  band 
of  channel  or  other  cross-section. — E.  G.  <_'. 

Filtering  Liquids;  Improved  Means  applicable  for  Use  in. 
S.  Stroh,  Eisenstadt,  Hungary.  Eii".  Pat  15  ->97 
August  14,  1895.  °  '"     ' 

A  DOUBLJS-acting  pump,  provided  with  suitable  iulet  and 
discharge  valves,  draws  the  supply  of  liquid  to  be  filtered 
and  forces  it  into  a  surrounding  jacket  containing  perforated 
tubes  filled  with  filtering  material,  which  latter  may  be 
papier  machc,  extract  of  tamarind  mixed  with  blood,  or 
the  like.  The  filtered  liquid,  after  being  forced  through  the 
cylindrical  layers  of  filtering  material,  collects  in  a  suitable 
receptacle,  from  whence  it  is  drawn  off  by  means  of  a  pipe. 

— E.  G.  C.  ' 


II -FUEL,  GAS.  AND  LIGHT. 

Acetylene,  Production  and  Use  of.     )l.  Lttpke.     Elektro- 

chernisehe  Zeits.  2,  1895,  145—153. 
I  H  E  heal  of    formation  of  acetylene   is   -  -17,7.-,|)  cal.      This 
amount   of   heat   is   absorbed  when  24  grms.  of  carbon    and 

•J  grms.  oi   hydrogen  unite  to  form  ■-'<;  grms.  or  22-;j:t  litres 
..i  acetylene.    Tins  negative  heal  of  formation  can  also  be 

deduced  In, in  I  lie  fact  that  in  the  reaction 

CSH,  i  o,      2COs  +  H,0, 
310.050   cal.  are  evolved.      For  the  heat  of  formation  of 
2(<  ,  (),)  is  equal  to  194,000  cal.,  ami  of  (]■.,,  O)  is  c.qUili 
to  68,800  cal.     These  together  amount  to  262,300}  and   the 
difference  between   this  and  810,050,  viz.,   I7,:;,n  cal     is 

absorbed     in    the    synthesis   of   acetylene.      The    Xeuhauseo 

Uuminium  Co.  offer  calcium  carbide  wholesale  at  the  rate 

of  40  pi.  per  kilo,  (about  2'2rf.  pe,  lb.).     It  is  stated  thai 

i  kilo,  on  an  average  produces  275  litres  of  c,n,     (siI1Ce 

L  kilo,  of  pun  CaCj    hould  yield  848*9  litres  of  CaH-  the 

bausen  product  really  contains   about    79  per  cent,  of 

,M  ,l"'  '  lectric  furnace  the  carbide  is  a  moous  fluid 

( '"  ''""'"  idifles  to  a  bronze-brown  or  grey  crystalline 

,,;'"1  ;|S  granite.     In  demonstrating  the  preparation 

oi  acetylene, about  50  grm».o«  the  carbide  should  be  placed 
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loan  Brlei Iyer's  flaak   provided  with  a  stoppered  runnel 

from  which  water  is  allowed  to  drop  slowly.  In  il><: 
decomposition  of  the  carbide  the  volume  increases  greatly, 
;1II,[  much  heal  is  evolved  ;  the  residue  consists  of  calcium 
hydrate  mixed  with  onlj  a  Few  -pecks  of  carbon.  The 
carbide  needs  to  be  kept  in  well-stoppered  bottles  made  tight 
with  paraffin,  for  it  is  decomposed  by  the  aqueous  vapour 
always  present  in  the  air.  The  Neuhausen  product  is  too 
rich  "to  be  used  in  a  Kipp's  apparatus  for  producing  a 
constant  stream  of  acetylene,  and  the  author  recommends 
an  arrangement  like  that  for  supplying  hydrogen  in  a 
Dftbereiner's  lamp. 

It'  acetylene  be  requiredfor  a  series  of  experiments  it 
should  be  collected  over  a  concentrated  solution  of  common 
salt  in  a  glass  gasholder  containing  about  10  litres.  (Water 
at  18  absorbs  about  its  own  volume  of  acetylene,  whereas 
100  volumes  of  the  above  solution  only  absorb  about 
5  volumes  of  the  gas.)  Acetylene  condenses  to  a  colourless 
liquid  (sp.  gr.  =  0"42)  under  much  the  same  conditions  as 
carbon  dioxide  ;  its  critical  temperature  is  :S7  and  its 
critical  pressure  is  68  atmospheres.  A  Mannheim  firm  is 
already  preparing  to  supply  liquid  acetylene  in  steel  cylinders. 
Acetylene  is  about  as  poisonous  as  carbon  monoxide,  of 
which  0-4  per  cent,  is  fatal;  but  it  fortunately  possesses  a 
most  characteristic  smell.  The  presence  of  acetylene  can 
be  detected  chemically  by  the  formation  of  its  silver  com- 
pound, (TlAg.AgOH,  which  falls  as  a  yellow  precipitate 
when  the  "gas  is  passed  into  an  ammoniacal  solution  of  silver 

nitrate. 

To  demonstrate  the  high  illuminating  power  of  the  flame 
of  burning  acetylene,  we  only  require  very  simple  apparatus, 
—a  glass  test-tube  standing  on  a  foot  and  provided  with  a 
stopoer  through  which  passes  a  glass  tube.  The  lower  end 
of  the  tube  should  be  cut  on  a  slant  and  provided  with  a 
side-opening  so  that  condensed  water  may  easily  drop  off  ; 
its  upper  end  should  be  provided  with  a  platinum  tube 
squeezed  at  the  top  so  as  to  leave  a  slit-shaped  opening. 
About  3  grms.  of  calcium  carbide  are  placed  in  the  test- 
tube  and  a  few  drops  of  water  added  ;  the  stopper  is  pushed 
in  and  the  gas  lighted.  An  efficient  illuminating  agent 
should  not  only  produce  a  bright  light,  but  it  should  also 
be  cheap,  and  the  products  of  combustion  and  the  heat 
evolved  should  be  comparatively  small.  All  these  factors 
are  affected  by  the  construction  of  the  lamp  or  burner. 
Schiilke's  Regina  lamp  is  well  adapted  for  burning  pure 
acetylene.  The  cost  for  a  given  number  of  candle-power- 
hours  is  about  the  same  as  when  petroleum  is  burnt  in  the 
same  lamp;  but  acetylene  produces  only  one-third  the 
amount  of  beat  and  one-fifth  the  amount  of  carbon-dioxide. 
Light  for  light,  acetylene  is  about  55  per  cent,  cheaper  than 
electric  glow-lamps.  With  the  arc  light  it  cannot  compete 
in  cheapness,  although  it  has  the  advantage  of  being  more 
easily  handled,  and  of  sufficing  in  many  cases  where  the 
extreme  brilliancy  of  the  arc  light  is  not  required.  The 
author  gives  a  detailed  comparison  of  the  efficiency  of 
various  illuminating  agents,  accompanied  by  tables  showing 
the  consumption,  price,  number  of  calories  and  of  cubic 
metres  of  C02  evolved  per  100  candle-power  hours.     In  the 

Number  of  Normal  Candle-Power-Hours 
obtainable  at  a  cost  of  1  mark. 

Wax 3S 

Stearin ' ' 

Incandescent  electric  light MO 

Coal-gas  (slit  burner) '_>'-; 

\eet  ylene  and  air  (slit  burner) 71o 

Oil-gas 1»BJjJS 

Water-gas  and  benzene lt«66 

Electric  arc ,Sn 

Schiilke's  petroleum  gas-lamp AZ50 

Auer  burner,  coal-gas 2,300 

Auer  burner,  water-gas M50 

foregoing  table  typical  sources  of  light  are  arranged  in 
order  according  to  the  number  of  candle-power-hours  which 
can  be  provided  at  a  cost  of  1  mark.  In  making  such  a 
comparison  it  is  necessary  to  bear  in  mind  that  the  intro- 
duction of  improved  burners  and  mantles  has  greatly 
improved  the  efficiency  of  ordinary  gas  as  an  illuminating 
agent  for  both  in-  and  out-door  work.  The  Auer  incan- 
descent li«ht  only  requires  112  litres  of  illuminating  gas  to 
produce  57  normal  candle-power  per  hour ;  even  if  we  allow 


for  deterioration  of  the  mantles  this  only  come--  to 4*84  pf. 
per  loo  candle  power-hours.  Fed  with  water-gas  the  same 
burner  will  give  the  same  amount  of  light  at  a  coal  of  only 
2*80  pf.  Whether  acetylene  in  combination  with  water-gas 
can  compete  with  tiiis,  remains  to  be  sees. —  I).  E,  J. 

Production  of  Acetylene  In/  "Electricity.     I).  Korda.     Monit. 
Scient,,  June  1895,  45,  409. 

Tin:  fact  that  acetylene  is  produced  by  the  action  of 
metallic  carbides  upon  water  has  been  known  for  a  long 
time.  Wohler  first  prepared  calcium  carbide,  in  lH.'iti,  by 
heating  charcoal  with  a  ziuc-calcium  alloy.  The  progress 
which  since  then  has  been  made  in  the  manufacture  of 
aluminium  and  magnesium  was  utilised  by  .Maquenne  and 
Travers  for  the  preparation  of  barium  carbide  and  calcium 
carbide  from  barium  carbonate  and  calcium  chloride  respec- 
tively. The  employment  of  the  electric  arc  for  the 
simultaneous  reduction  of  the  metal  and  formation  of 
the  carbide  next  suggested  itself,  and  was  studied  by 
Wilson,  and  later  on  by  Moissan.  In  treating,  in  the 
electric  furnace  used  for  the  manufacture  of  aluminium, 
2,000  lb.  of  powdered  carbon  with  2,000  lb.  of  powdered 
lime,  2,000  lb.  of  calcium  carbide  were  obtained,  which  is 
nearly  the  theoretical  yield.  The  electric  energy  required 
for  this  operation,  according  to  Wilson,  amounted  to 
180  electric  horse-power  (134  kilowatts)  for  12  hours. 
Estimating  this  power  at  6  dols.  and  allowing  6*5  dols. 
for  the  above  materials  and  2  dols.  for  labour,  the  cost  of 
the  2,000  lb.  of  carbide  obtained  would  amount  to  15  dols. 
These  2,000  lb.  of  carbide  should  yield  theoretically  316 
cubic  metres  of  acetylene ;  the  practical  yield  was  slightly 
less,  viz.,  297  cubic  metres.  Although  it  follows  from  these 
figures  that  acetylene  is  rather  dearer  than  ordinary  gas, 
its  illuminating  power  more  than  compensates  for  this 
disadvantage.  V.  B.  Lewes  has  shown  that  the  illuminating 
power  of  acetylene  is  three  and  a  half  times  that  of  ethylene, 
50  times  that  of  methane,  and  15  times  that  of  ordinary 
gas.  Acetylene  can  therefore  be  used  either  in  admixture 
with  ordinary7  gas  to  increase  its  illuminating  power  or  by 
itself  as  an  illuminant,  although  in  this  case  specially 
constructed  burners  are  required  to  prevent  the  smoking 
of  the  flame.  In  such  burners  no  copper,  brass,  or  bronze 
should  be  used,  but  there  is  no  objection  to  either  iron  or 
nickel.  It  has  been  urged  that  acetylene  is  too  poisonous 
a  gas  to  be  used  for  domestic  lighting.  It  is,  however,  no 
more  poisonous  than  ordinary  coal-gas,  which  may  contain 
as  much  as  10  per  cent,  of  carbon  monoxide,  and  whereas 
the  latter  is  odourless,  the  strong  odour  of  acetylene  could 
not  escape  notice. — C.  O.  W. 

Coal  Briquettes,  Manufacture  of.     W.    Colquhouu.     Inst, 
of  Civil  Eng.  118,  iv. 

The  increasing  demand  for  briquettes  for  steam-raising 
has  brought  up  the  annual  production  throughout  the  world 
to  seven  millions  of  tons.  For  this  manufacture,  screened 
small  coal  must  be  washed,  if  impure,  and  crushed,  unless 
already  quite  fine.  Washed  coal  must  be  dried  subsequently, 
for  not  more  than  4  or  5  per  cent,  of  moisture  is  permis- 
sible ;  the  drying  has  been  effected  by  the  agency  of  steam 
pipes  traversing  the  mass  of  coal,  which  is  a  costly  method, 
although  still  largely  in  use  for  treating  brown  coal 
(Jacoby's  oven)  in  Prussia  and  Austria.  A  suitable  appli- 
ance for  drying  is  the  Bietrix  furnace  (vide  figure)  which 
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Bietrix  Furnace. 
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consists  of  an  iron-cased,  circular,  brick  chamber,  with  a 
central,  circular,  cast-iron  table,  from  12  to  18  ft.  in 
diameter,  revolving  3  or  4  times  in  a  minute.  At  one  Bide 
of  the  chamber  is  a  fire-grate,  and  from  this  a  current  of 
gases  at  a  temperature  of  100° — 200°  C,  passes  first  over  and 
then  under  the  table.  The  wet  coal  is  automatically  fed 
on  to  the  centre  of  the  table,  and  is  gradually  conveyed  to 
the  periphery  by  means  of  fixed  scrapers.  The  furnace, 
which  costs"  about  750?.  to  erect  in  Belgium,  requires 
the  attention  of  a  fireman,  and  burns  35  lb.  of  fuel  per  toil 
of  coal  dried,  an  expenditure  which  is  compensated  for  by  a 
saving  of  1  or  1  -5  per  cent,  of  agglomerating  pitch,  other- 
wise needed. 

The  crushing  of  the  coal  is  necessary,  both  to  reduce  the 
size  of  excessively  large  fragments,  and  to  ensure  a  thorough 
incorporation  of  the  agglomerant.  Roller  crushing-mills 
break  down  all  particles  alike  j  but  it  is  better  that  the 
harder  grains  should  remain  unbroken,  since  they  already 
resist  compression  well,  and  the  Carr  disintegrator,  which 
breaks  by  impact  only,  is  to  be  preferred.  A  30-in.  disin- 
tegrator of  this  type,  running  at  300  revolutions,  will  pass 
about  60  tons  of  coal  per  diem.  In  crushing,  care  must  be 
taken  that  there  is  sufficient  tioe  material  produced  to  fill 
interstices,  but  an  excess  of  small  coal  must  be  avoided,  as 
it  calls  for  an  increase  in  the  proportion  of  agglomerant. 
Highly  bituminous  coal  may  sometimes  be  caked  by  heat 
and  pressure  wiihout  any  binding  medium,  but  only  with  a 
loss  of  some  volatile  constituents,  and  at  the  risk  of  firing 
the  coal.  Lignites,  however,  may  be  so  prepared  at  00°  to 
70°  C.  1'i'Ch  is  the  most  convenient  agglomerating  material, 
when  it  can  be  obtained  ;  but  when  anthracene  and  heavy 
oils  have  been  recovered  from  it  in  course  of  manufacture, 
its  binding  properties  will  have  been  destroyed.  A  suitable 
pitch  should  soften  at  75°,  melt  at  100~  to  120°  C,  remain 
hard  at  the  normal  temperature,  and  be  capable  of  carriage 
in  bulk  :  its  fracture  should  be  dead  black,  conchoidal, 
clean  and  soft,  without  being  greasy  to  the  touch,  and  the 
edges  -houid  not  splinter  when  bitten  with  the  teeth. 
There  is  room  for  a  cheaper  and  less  smoky  material 
than  pitch.  Clay  has  been  used,  but  it  increases  the 
volume  of  ash.  Lime-wash  mixed  with  the  coal,  mitigates 
the  sulphur  nuisance  ;  but  the  blocks  have  afterwards  to 
be  dried.  Waste  grain,  starch  residues,  and  albuminous 
matter  from  vegetable  roots  have  lately  been  used  in 
England,  but  with  these  also  the  briquettes  must  be  dried 
and  rendered  water-resisting  ;  besides  these  substances, 
rnola-se-,  sawdust,  plaster  of  Pari-,  blood,  manure,  magnesia, 
chalk,  paper  pulp,  potassium  nitrate,  silicate  of  soda,  and 
other-  have  been  tried. 

The  pitch  i-  added  either  liquid  or  dry.  The  melted 
pitch  process  is  nrjw  practically  used  only  in  the  ( 'entre  coal- 
field (Franee),  where  80  per  cent,  of  tar  is  added  to  the 
pitch,  which  reduces  the  proportion  of  agglomerant  required, 
but  add-  to  the  smoke  and  srnell  in  burning.  The  pitch  is 
nelted  in  closed  vertical  wrought-iron  cylinders,  tar  is 
added  at  interval-,  and  tin:  mixture  i-  stirred  by  a  revolving 
shaft  with  pugging  arms,  and  then  forced  by  Steam  into 
an  overhead  reseiToir,  from  which  it  is  distributed  on  to  the 
eoaL     The  i  t    involved  in  methods  intended  for  the 

one,  at.  temperature-  sufficient  to  distil  off  the 

more  volatile  constituent-,  is  not  justified  by  the  difference  in 

the  t  tar  and  pitch.    The  process  mostly  used  in 

Europe  consists  in  breaking  up  the  pitch,  mixing  it  auto 
statically  in  the  correct  proportion  with  the  coal,  completing 
the  mixture  in  a  disintegrator,  heating  the   trass  to   from 
snd  com]  it  into  blocks. 

To  he  thoroughly  plastic,  ti  e  mixture  should  contain  not 
more  than  from  ::  to  5   pet  cent,  of  water,   whilst   the  pro 
portion  of  pitch  may  range  from  6  to  10  per  cent.,  according 
to  the   nature    and    fineness  of  tin-   coal.     The    pressing 
Mention,  as  the  wear  and  tear  are  great, 
d  are  high,  and  it   has  often  to  work  in 
an  atmosphere  laden  with  dust.     The  Hteveni   press   I. 
horizontal   revolving  table   with    moulding  dies,  provided 
b   with  a   separate   compressing    piston,  two   briquettes 
being  pi  troke.     I  be  p  ind  slide 

upon  an  inclined  plane,  and  the  table  (the  movement  of 
•which    i  ■    be    absolutely   exact  itated    inter 

mittently  by  pawl-.     In  tin;  uazeline  press,  pistons  are 


successively  forced  upwards  by  hydraulic  power  into  their 
corresponding  moulds  fixed  in  a  horizontal  table.  In  the 
Dnpuj  press,  which  is  horizontal,  the  briquettes  are  formed 
in  one  mould  and  by  the  action  of  one  piston.  Middleton's 
press  compresses  the  coal  simultaneously  from  opposite 
sides,  and  therefore  gives  a  higher  cohesive  power  to  the 
fuel  than  do  the  preceding  machines  ;  it  is  made  in  four 
sizes,  producing  10  cwt.,  1,  21,.  and  5  tons  per  hour 
respectively.  The  Bietrix  press  is  a  double  compression 
machine,  of  which  there  are  about  250  in  use  in  Europe. 
The  presses  are  made  in  three  sizes :  for  briquettes 
weighing  7,  12,  or  24  lb.,  the  table  containing  10  to 
12  single  or  double  moulds.  The  medium -sized  machine 
weighs  about  i.j  tons,  costs  1,250?.,  and  produces  90  to 
100  tons  per  12-hour  day,  with  an  absorption  of  20  h.p. 
The  Koux-Veillon  press  is  similar  to  the  last  named,  but 
i-  more  complicated  and  costly  ;  it  has  hydraulic  plungers, 
and  this  obviates  the  risks  to  which  lever  machines  are 
open.  In  the  Bourriez  press,  compression  is  effected  in 
an  open  mould,  sufficiently  long  to  ensure  high  frictional 
resistance  of  the  paste  against  its  walls.  The  pressure  is 
prolonged,  and  the  machine  is  therefore  specially  fitted  for 
wet  coals,  but  more  pitch  is  required  than  in  the  above- 
named  presses.  Eggettes  (or  "  ovoid  fuel")  are  produced 
in  a  pair  of  horizontal  rolls  with  corresponding  mould 
hollows  in  their  surfaces,  which  revolve  in  contact  with 
each  other,  but  in  opposite  directions.  In  the  Fouquembert 
machine  the  rolls  are  driven  by  worm-gearing,  running 
at  25  revolutions  for  each  revolution  of  the  rolls,  and 
working  in  oil  within  a  dust-proof  casing.  Six  tons  per  hour 
of  ovoids,  weighing  3  to  4  oz  each,  are  produced  by  a  rolling 
motion,  which  necessitates  the  use  of  a  large  proportion  of 
water  and  pitch  to  prevent  crumbling.  The  waste,  through 
crumbling  and  failures,  amounts  to  from  4  to  10  per  cent., 
and  is  collected  beneath  a  small  screening  grid,  over  which 
the  perfect  ovoids  pass  from  the  rolls  to  a  travelling  belt. 
The  ovoids  correspond  in  size  to  "  screened  nuts."  Belts 
are  generally-  used  to  eonwy  briquettes  from  the  machine, 
that  they  may  have  time  to  cool  and  harden  before  being 
subjected  to  rough  handling. 

European  railways  specify  for  10-lb.  briquettes,  whilst 
in  the  West  Indies  and  India  the  large  block  of  28  lb.  has 
been  adopted,  since  it  constitutes  a  load  for  a  native. 
In  storing,  the  briquettes  occupy  a  space  of  37  cb.  ft.  per 
ton,  as  against  13  cb.  ft.,  which  is  the  average  of  large 
screened  coal.  Since  the  small  coal  used  is  washed, 
the  percentage  of  ash  may  be  equal  to  that  from  large 
coal,  the  average  on  the  Continent  being  6  per  cent. 
The  strength  of  the  briquettes  is  always  io  to  20  per  cent, 
greater  than  that  of  large  coal  of  the  same  quality,  because 
they  have  no  cleavage  lines.  They  should  be  sound  and 
hard,  with  strong  edges.  The  surfaces  should  be  free  from 
cracks,  and  the  fracture  close,  with  no  visible  free  particles 
of  pitch.  They  should  not  appreciably  deteriorate,  even  if 
stored  for  years,  and  they  should  burn  freely,  binding  like 
a  good  semi-bituminous  coal.  If  made  from  anthracite, 
they  should  be  perforated  with  holes,  or  else  be  ovoid  in 
-hape. 

The  analysis  of  cost  in  an  English  factory  making 
80  tons  per  diem  is  as  follows  : — 

Cosf  per  Ton. 
a.     il. 
Labour,  including  stacking  (when  necessary)  .    0    8*07 

Oil  and  grease   n    0'80 

Sundrj  stores  o    0"60 

Puel  for  boilers ()    2'00 

il  slack  for  briquettes,  72  tons  at  Is.lOd.  ...),,  ,,.,- 
Pitch  ,.  s  ,.  i/.,;,-.:;,/.  .)"  "  '" 
Interest  and  depreciation  af  7  per  cent o    2*80 

Total  cos  I  per  ton B    <>  1 1 

It  may  be  noted  that  similar  machines  are  used  for 
compressing  coke  breeze,  charcoal,  sawdust  fire  lighters, 
iron  ores,  magnesite  bricks,  &c. —  \v.  <;.  M. 

Combustion    of  Mineral  Oils    in    Ordinary    Lamps.     P. 

Kouindjy.    Bull,  de    la    Hoc.    d'Bi  incut,    L895, 

Augo  I     116],  8  is     955. 
Oi    the   factor,   influencing    the  efficiency    of   lamps,  the 
attention  of  investigators  has  been  chiefly  ooncentratt i 
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the  ait  supply,  other  considerat -  <>f  equal   importance, 

tuofa  as  the  internal  friction  <>f  the  oil,  the  speed  <>!  the  air 
current,  the  height  of  the  wick-duct,  <Vr.,  having  been 
comparatively  neglected.  According  to  Stepanoff  (Ann. 
iK'  la  Soc  imperiale  tech.  <le  la  BuBsie,  Jan.  189.">)  the 
ascent  of  the  oil  in  the  wick  is  independent  of  its  Bpeoific 
gravity,  but  is  in  direct  proportion  to  the  constant  of 
capillarity  and  in  inverse  ratio  to  the  internal  friction  ;  but 
as  the  capillary  powers  of  oils  of  various  origin  approxi- 
mate very  closely,  this  particular  factor  sinks  into  insignifi 
cance  in  comparing  the  value  for  burning  en  lamps. 
As  regards  the  effect  of  the  texture  of  the  wick  he 
finds  that  in  a  loosely-woven  wick  the  oil  rises  more 
rapidly  at  first  than  in  a  more  compact  one,  but  that 
after  attaining  a  certain  height  this  apparent  advantage 
disappears,  and  the  latter  class  of  wick  absorbs  the  oil 
better,  irrespective  of  the  density  of  the  oil,  whence  it 
would  appear  that  when  the  burner  is  situated  but  little 
higher  than  the  surface  of  the  oil,  i.n  open  wick  is  pre- 
ferable,  and  conversely  when  the  oil  has  to  be  raised  to 
a  greater  height  a  close  wick  will  be  of  greater  advantage.* 
The  internal  friction  or  viscosity  therefore  remains,  apart 
from  the  flashing  point,  as  the  chief  characteristic  of 
a  burning  oil.  As  a  rule,  viscosity  increases  with  the 
density  of  an  oil,  but  diminishes  as  the  temperature  rises, 
but  that  the  actual  effect  of  the  influence  of  tempera- 
ture varies  with  oils  of  different  origin  is  shown  by  the 
results  obtained  by  Stepanoff,  working  with  Ostwald's 
apparatus.  For  example,  whilst  an  American  petroleum 
of  sp.  gr.  0-7782  (at  19°  C.)  exhibited  at  12'6°  C.  a  degree 
of  internal  friction  expressed  by  0-01762  in  C.G.S.  units, 
decreasing  to  0-0055074  at  99- 96°  C,  a  red  pyronaphtha 
(Nobel),  of  sp.  gr.  0*85428  at  179  C,  gave  0-05434 
C.G.S.  at  1:5-25°  C,  but  only  0-01115  at  99-96°  C,  from 
which  it  appears  that  the  temperature  of  the  oil  in  the  lamp 
is  an  important  factor,  and,  in  fact,  becomes  an  active  agent 
in  the  utilisation  of  the  same.  Stepanoff  asserts  that  though 
we  may  not  detect  an  increase  of  temperature  in  well-made 
lamps,  that  does  not  imply  that  the  oil  is  not  heated.  In 
fact,  the  copper  tube  surroundiug  the  wick,  being  a  good 
conductor,  conveys  heat  to  that  portion  of  the  oil  with 
which  it  is  in  contact,  the  result  being  to  regulate  the  ascent 
of  the  oil,  even  while  the  depth  of  the  oil  is  decreasing,  and 
to  prevent  the  lowering  of  the  flame. 

In  a  series  of  experiments  on  the  effect  of  the  height  of 
the  burner  on  the  amount  of  oil  cousumed  per  unit  of  light, 
and  of  the  quantity  and  speed  of  the  air  current,  in  various 
burners  ("  kosmos,"  "  solar  oil,"  and  "  Koumberg  "  burners) 
Stepanoff  employed  an  apparatus  wherein  constant  levels  of 
oil  could  be  maintained.  From  the  tabulated  results  given, 
it  appears  that  the  amount  of  oil  consumed  exceeded  that 
which  the  wick  could  furnish  at  ordinary  temperatures,  and 
that  the  flame  only  began  to  diminish  when  the  oil  had 
sunk  so  low  that  the  effective  conductivity  of  the  metallic 
duct  encasing  the  wick  was  notably  decreased. 

From  researches  carried  out  by  the  author  with  heavy  oils 
he  deduced  the  conclusion  that,  in  order  to  obtain  the  maxi- 
mum effect  with  such  oils,  the  construction  of  the  lamp  should 
be  so  ordered  that  the  heating  action  of  the  wick  duct  will 
increase  concurrently  with  the  exhaustion  of  the  oil  in  the 
receiver.  This  involves  a  definite  relationship  between  the 
length  of  the  duct  and  the  depth  of  the  reservoir,  so  that 
when  the  latter  is  full  the  lower  end  of  the  duct  will  be 
immersed  in  the  oil  and  be  thereby  cooled,  becoming  hotter 
as  the  surface  of  the  oil  recedes.  At  the  same  time  the 
dimensions  of  the  wick  will  require  to  be  larger,  and  the 
height  of  the  burner  less  than  for  ordinary  petroleum.  The 
first  condition,  that  of  temperature,  is,  however,  the  most 
important,  and  it  is  pointed  out  that  by  reason  of  their  high 
flashing  point  (about  100°  C.)  the  pyronaphthas  and  similar 
oils  can  be  heated  up  to  about  40:  C.  without  danger,  though, 
if  the  heating  be  carried  to  excess,  chairing  of  the  wick 
and  thickening  of  the  oil  may  result. 

The  amount  of  air  passing  through  the  ordinary  heavy- 
oil  burners  is  greater  than  is  required  for  the  combustion 
of  the  oil  and  it    is  necessary  that    the  supply  should  be 


*  No  experimental  data,  however,  are  furnished  in  support  of 
these  statements. 


restricted  without,  however,  causing  an\  diminution  of  the 
speedof  the  current;  an  end  obtainable  bj  the  insertion  ox 
a  rod,  or  closed  tube,  in  the  central  shaft  admitting  air  to 

the  inside  of   the  flame,  and    by  bringing  the    outside  of  the 

flame  closer  to  the  sides  of  the  chimney,  either  by  means 
of  a   button,  or  a   constriction  in   the  chimney  itself,  to  an 

extent  varying  with  the  internal  friction  of  the  oil. 

The  defects  existing  in  the  lamps  now  in  use,  viz., 
instability  of  flame,  excessive  consumption  of  oil  per  unit 
of  light,  and  liability  of  flame  to  turn  red,  flicker  and  smoke 
when  the  lamp  is  moved,  are  due  to  irregular  ascent  of  oil 
(by  reason  of  the  lack  of  proper  proportion  between  the 
upper  and  lower  parts  of  the  burner),  excess  of  air,  and 
abnormalities  in  the  draught  through  the  burner.  The 
remedy  lies  in  the  application  of  the  principles  enunciated 
above,  by  modifying  the  access  of  air,  the  dimensions  of 
the  duct  and  the  si/.e  and  shape  of  the  reservoir.  This 
latter  may  be  effected  by  decreasing  the  diameter  where  the 
heat  is  too  great,  and  enlarging  the  same  when  the  conduc- 
tion is  too  gradual.  It  must  be  remarked  that  the  relation 
between  burner  and  reservoir  has  a  decided  influence  on 
the  efficiency  of  the  lamp,  so  that  a  burner  giving  good 
results  with  one  form  of  reservoir  will  behave  altogether 
differently  with  another,  and  similarly,  a  lamp  may  be 
found  all  right  with  one  oil  but  unsatisfactory  when  used 
for  another  of  different  internal  friction. — C.  S. 

PATENTS. 

Gas,  Improvements  in  and  in  Apparatus  for  the  Manu- 
facture or  Production  of.  V.  B.  Lewes,  Greenwich. 
Eng.  Pat.  2914,  February  9,  1894. 

The  patentee  has  found  by  experiment  that,  for  like  rates 
of  consumption,  the  flame  yielded  by  carburetted  water-gas 
or  by  carburetted  hydroge  i,  though  relatively  brilliant,  is  far 
shorter  and  smaller  than  that  yielded  by  coal-gas;  so  that 
to  obtain  flames  similar  in  appearance  and  in  bulk,  it  is 
necessary  to  burn  larger  quantities  of  the  former.  It  i~ 
methane  which  he  has  discovered  to  be  the  cause  of  these 
phenomena  ;  this  gas  being  present  in  coal-gas  to  the  extent 
of  35—40  per  cent.,  whilst  only  16—26  per  cent,  of  it 
occurs  in  carburetted  water-gas  or  in  carburetted  hydrogen. 
The  patentee  now  describes  a  method  and  apparatus 
whereby  he  produces  a  gas  rich  in  methane,  which  he  rnixe* 
with  carburetted  water-gas,  or  with  carburetted  hydrogen, 
or  with  a  mixture  of  these  two  gases. 

The  apparatus  employed  (see  figure)  consists  of  a  fire- 
brick-lined producer  1,  with  fuel  inlets  2,  2,  and  clinker 
outlets  3,  3.  The  gas  outlet  15,  leads  into  the  regenerator 
14,  the  latter  containing  fire-bricks  arranged  chequerwise 
in  its  upper  part,  and  small  iron  pigs  in  its  lower  part. 
The  manufactured  gas  passes  from  the  regenerator,  by  16, 
through  the  seal  17,  to  18  ;  and  thence  to  the  gas-holder. 
The  main  4  supplies  air,  which  is  delivered  either  under  the 
grate  of  the  producer  at  4a,  or  at  different  heights,  5,  oh, 
5a  therein.  Hydrocarbon  is  conducted  by  11  and  13,  to  the 
two  ranges  of  injectors  10  and  12,  and  to  these  latter, 
steam  is  supplied  by  8.  The  steam  is  sometimes  pre- 
viously superheated  by  traversing  a  coil,  7,  embedded  in 
the  wall  which  separates  the  producer  from  the  regenerator. 
The  manufacture  of  gas  is  conducted  as  follows  : — 
Carbonaceous  fuel  {e.g.  coke)  is  raised  to  incandescence 
bv  urging  an  air-blast  through  the  producer,  the  products 
oi'  combustion  (mainly  X  and  CO)  being  allowed  to  escape 
by  23,  which  at  this  stage  is  open.  By  this  means  the 
refractory  linings  of  producer  and  regenerator,  and  the 
steam  superheating  coil,  are  raised  to  a  high  temperature, 
and  the  iron  oxides  on  the  pigs  are  reduced  to  metallic 
iron.  The  air  blast  is  now  cut  off,  23  closed,  and  ordinary 
coal-tar  or  heavy  hydrocarbon  oil  introduced,  by  super- 
heated steam,  through  the  lower  injectors  to  the  hottest 
part  of  the  producer.  A  gas  which  is  largely  CH4  and  H 
is  thus  produced,  accompanied  by  a  separation  of  C. 
Jets  of  steam,  issuing  from  19,  19,  direct  the  flow  of  the 
gas  through  the  regenerator,  the  steam  itself  being  here 
decomposed  ;  and  the  new  gases,  introduced  by  this 
decomposition,  react  with  any  sooty  matter  carried  over 
from  the  producer,  so  preventing  such  matter  from  choking 
up  the  regenerator. 
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After  this  operation  has  gone  on  long  enough  to  partly 
reduce  the  temperature  of  the  fuel,  the  lower  injectors  are 
stopped  and  lighter  hydrocarbon,  "  snch  as  paraffin,"  injected 
l>y  steam  through  the  upper  injectors  ;  a  gas  rich  in  ethylene 
and  other  illuminants  is  thus  generated. 


When  the  fuel  has  fallen  below  a  certain  temperature, 
all  hydrocarbon  and  Steam  are  shut  oil'  and  the  air  blast 
turned  on,  the  fuel  raised  to  incandescence,  and  the  cycle 
of  operations  renewed.  Any  residual  hydrocarbon  gas 
assists  the  CO  and  N  in  reducing   the  iron  oxides.      Bome* 


Appakatos  fok  Production'  of  Gas. 


times  both  light  and  heavy  hydrocarbons  are  simultaneously 
injected  into  the  producer. 

The  patentee  states  that  with  a  producer,  the  dimensions 
of  which  were  12  x  12  x  8  ft.,  he  has  obtained  satisfactory 
re-ults  by  using  9  gallons  of  tar  to  1  gallon  of  paraffin, 
the  injection  of  each  material  occupying  about  .3  minutes, 
the  steam  pressure  being  100  lb.  to  the  sq.  in.  and  its 
temperature  about  400-'  C.  The  apparatus  should  be  so 
managed  that  the  gas  produced  has  a  brown  colour. 

The  water-gas  formed  from  the  injecting  steam,  serves  to 
prevent  that  over-cracking  of  the  hydrocarbons,  which 
would  result  by  reason  of  the  large  mass  of  incandescent 
fuel  present,  and  the  heat  of  the  regenerator,  serves  io 
fix  the  gas  and  to  render  possible  the  production  of  a 
rnanent  illuminating  gas. 

The  patentee's  previous  patent-,  21,598  of  1891  (this 
•i,  J.".:  )  and  Hi,-_':,S  of  1892  (this  Journal, 
1893,  511),  should  be  consulted  in  connection  with  the 
present  one. — E.  K.  15. 

Hydrocarbon  t>/>  and  Ha-  like,  Improvements  in  m 
relating  in  the  Si<,ii,i<)  and  Burning  of,  and  in  Apparatus 
therefor.  8.  <>.  Roman,  Brixton.  Eng.  Pat.  4813, 
March  7,  1894. 

Thb  patentee's  burner,  which  i-  represented  in  trausvei 

'  on  in  the  figure,  r-ori-ist-  of  a  series  of    perforated  pipes 

V,  <-ach  placed  in  a  trough  I-'1,  which  tapen  towards  it- 
upper  part,  and  form-  there  a  narnm  -lit,  above  which 
the  flame  burns;  ir;  lieu  of  the  slit  there  may  hi-  Substituted 
a    number   of   perl'., rations.      Alternating    with    tin;    troughs 


•  re  other  V'«baped  trougbi  1     I     connected  with  the 

members    ot    the   fj,.,    .,,   ,\    ,   u    pip      ,     ,        A)1  ,,lt. 

•lv  Oiled  with  asl  The  air  tor  the 

combustion  of  the  hydrocarbon  dmsci  an  In  the  ipaci    ll 
the  Iroug 


The  principal  advantage  of  this  burner  is  stated  to  be  as 
follows:— When  it  is  necessary  to  generate  steam  slowly, 
the  oil  may  be  supplied  at  such  a  rate  that  it  is  consumed 
at  the  outlets  of  the  troughs  F1  F1  only  ;  when  faster  steam- 
raising  is  demanded,  more  oil  is  supplied,  the  surplus 
running  over  through  the  pipes  F3  F3  into  the  troughs  F-  F-, 
converting  a  series  of  separate  flames  into  practically  a 
continuous  sheet  of  flame. 

The  improved  storage  tank  of  the  patentee  is  a  closed 
aud  jacketed  one,  its  inner  vessel  containing  hydrocarbon, 
while  the  outer  (the  jacket  of  the  foregoing)  is  filled  with 
water. 

When  water  is  forced  into  the  outer  vessel,  a  valve, 
which  only  permits  of  a  flow  in  one  direction,  opens,  and 
hydrocarbon  is  forced  through  a  pipe  connecting  the  top  of 
the  inner  tank  with  the  burner.  Near  the  bottom  of  the 
inner  tank  are  a  pair  of  electric  terminals,  and  as  the 
incoming  water  covers  them, an  electric  connection  is  formed 
which  or  crates  a  signal.  Similarly  the  water  connects 
another  pair  near  the  top  of  the  tank,  as  it  drives  the  last  of 
the  oil  out.  In  filling  the  tank  the  signals  are  successively 
cut  off  as  oil  displaces  the  water.  The  foregoing  arrangement 
is  designed  to  obviate  the  danger  of  fractured  gauge-glasses. 
In  the  first  instance  the  water  is  put  under  pressure  by  a 
hand-pump,  or  by  employment  of  a  suitable  head,  or,  on 
board  ship,  by  connecting  the  outer  lank  with  the  water 
beneath  the  ship.  \s  goon  as  the  burner  has  raised  steam 
enough  in  the  boiler  it  is  beating,  a  steam-pump  may  be 
employed,  and  to  render  the  operation  ot'  this  latter 
automatic  under  the  increasing  steam  pres-ures  in  the  boiler, 
the  following  arrangement  his  been  devised-  — 

The  outer  vessel  is  connected  with  a  Small  closed  chamber, 
in  the  roof  of  which  is  the  seating  of  a  conical  valve.  The 
plug  of  the  valve  is  carried  by  a  rod,  which  in  turn  is  con- 
nected  by  a  link  to   a  level-   disposed   at   right    angle-    to    the 

direction  of  the  rod.    The  lever,  at ■  side  of  its  attachment 

to  the  link,  is  pivoted  to  a  fixed  support,  whilst  at  the  other 
it    i-   successively   attached     to    a    piston  rod    and    a    spring, 

which  latter  ma\  ie  adjusted  by  a  nut  to  exert  an\  desired 

on   tin-  valve.      Steam,  at  Mich  pre--un-  a-  to  be  able 
to  overcome  the  spring,  entering  the   cylinder,  will  raise  the 

piston,  and,  in  consequence,  tin-  valve  from  its  seat.     Water 
now  flows  through  the  valve  from  tin-  outer  vessel,  and, 
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with  the  diminishing  pressures  od  the  liquids  of  the  tank, 
less  and  less  oil  goes  t<>  the  bnrner,  in  consequence  of  which 
the  Bteam-pressure  in  the  boilei  diminishes. — E.  If.  B. 

i-Producera,  Improvements  in,  V>.  Dawson,  Malvern 
Link.  Eng.  Pat.  15,150,  August  8,  1894. 
Tin:  objects  of  these  improvements  are  to  render  effective 
Pot  the  production  of  Lras  the  "whole  interior  area"  of 
the  producer,  and  to  provide  means  whereby  refuse  may 
be  removed  from  the  bottom  of  the  producer  practically 
around  its  entire  circumference. 

The  improved  producer  is  of  like  circular  section  through- 
out its  entire  height,  and  stands  in  a  circular  water-trough. 
At  tin'  bottom  and  under  the  level  of  the  water  in  the  trough 
are  a  serieH  of  arches  through  which  may  be  removed  the 
refuse  clinker  and  ashes.  The  single  axially-placed  tuyere, 
which  is  protected  by  a  conical  top,  evenly  distributes  the 
blast  over  the  entire  interior  area.  In  the  sides  and  at 
she  top  of  the  producer  there  are  poking  holes  which 
allow  of  the  dislodging  of  any  fuel  or  clinker  which  may 
adhere  to  the  wall  of  the  producer. — E.  It.  B. 

Artificial   Fuel,    an    Improvement    in.     W.   15.    HartrMge, 

London.  Eng.  Pat.  17,759,  September  18,  1894. 
fins  invention  relates  to  the  composite  artificial  fuel 
described  in  a  former  specification  (Eng.  Pat.  12,389,  1893  ; 
this  Journal,  1894,  873).  It  consists  in  combining  together 
pieces  of  the  composite  artificial  fuel  therein  described,  so 
as  to  form  faggots.  Pieces  are  placed  parallel  with  one 
another,  with  spaces  for  air  between.  Above  them  a 
number  of  pieces  are  cemented  transversely,  again  leaving 
air  spaces ;  whilst  above  this  layer  is  another  layer  of 
longitudinal  pieces.  The  lower  layer  is  preferably  im- 
pregnated with  tar,  resin,  paraffin,  or  the  like,  so  as  to 
serve  as  a  fire-lighter. — It.  S. 

Furnaces  or  Kilns  using  Solid  or  Gaseous  Fuel  for 
Burning  or  Calcining  Limestone,  Ore,  and  like  Sub- 
stances, Improconents  in  and  connected  with.  W. 
Deighton.  Eng.  Pat.  18,241,  September  2G,  1894. 
The  furnace  or  kiln  consists  of  two  similarly  constructed 
chambers  arranged  one  above  the  other,  and  connected 
by  an  intermediate  neck-piece  of  refractory  material  or 
by  a  water-cooled  ring.  The  chambers  are  slightly 
conical,  and  are  formed  of  metal  plates  lined  with  refractory 
material  such  as  firebrick.  The  upper  one  serves  as  a  hopper 
to  the  lower  one,  which  is  the  actual  calcining  kiln.  The 
upper  chamber  is  furnished  with  a  suitable  charging  door 
for  the  material  to  be  treated,  with  an  outlet  having  a 
damper  for  the  evolved  gases,  and  with  a  central  opening 
at  the  bottom  allowing  the  semi-calcined  material  to  pass 
through  the  movable  neck-piece  and  through  a  central 
opening  in  the  arch  or  roof  of  the  kiln  below.  The  latter  is 
provided  near  the  top  with  a  charging  opening  for  solid  fuel, 
•or  with  gas  burners  and  pipes  for  gaseous  fuel,  as  water-gas, 
producer  gas,  or  waste  gases  from  blast  or  other  furnaces. 
The  limestone,  ore,  &c.  falling  from  the  hopper  chamber 
leaves  an  annular  space  in  the  upper  part  of  the  kiln  in 
which  combustion  takes  place.  The  treated  material  is 
withdrawn  through  doors  at  the  bottom. — E.  S. 

Furnace  Smohe-cor'siiminy  Arrangements,  Improvements 
in.  W.  Michalk,  Deuben,  Saxony.  Eng.  Pat.  20,447, 
October  25,  1894. 
The  gases  or  products  of  combustion  are  drawn  by  suitable 
suction  devices  from  a  part  of  the  flue  or  chimney  where 
the  loss  of  heat  they  have  sustained  is  small,  and  where 
they  consist  of  finely  divided  soot  and  a  considerable  per- 
centage of  unused  oxygen,  and  led  back  to  the  furnace  to 
consume  the  unburned  carbon. — R.  S. 

Furnaces,   Improvements    in.      E.  Marshall,    Kensington. 

Eng.  Pat.  20,686,  October  29,  1894. 
In  furnaces  in  which  the  air  supply,  under  forced  or 
natural  draught,  is  made  to  pass  downwards  through  the 
fuel,  one  or  more  sides  of  the  fuel  chamber  is  or  are 
formed  inclining  downwardly  and  inwardly.  AYhen  more 
ithan    one    side   is   thus    inclined,  that    wall    in   which    the 


discharge  opening  is  situated  has  the  greatest  inclination. 
Tin-  flame  and  gaset  pass  from  the  fuel  chamber  first 
outwardly,  then  downwardly,  and  lastly  backwardly,  in  a 
more  or  less  horizontal  direction  under  the  arch  forming 
the  bottom  of  the  combustion  chamber,  to  the  boiler.  The 
arch  or  bottom  of  the  fuel  chamber,  and  the  sloping  side 
or  sides  thereof,  may  be  supported  by  tubes  through  which 
water,  steam,  or  air  may  be  circulated  to  prevent  such  1 1 1 > 

becoming  overheated,  and  to  provide  a  supply  of  heated 

water,  steam,  or  air.  The  outer  wall  of  the  combustion 
chamber  at  a  poiut  opposite  the  bend  of  the  flue  is  provided 
with  one  or  two  doors  for  convenience  in  cleaning  the  flue 
of  deposit. — R.  S. 

Gas  Retorts  and  such  like  Apparatus,  Improvements 
relating  to.    .1.  Henderson,  Osmaston.    Eng.  Pat.  23,662, 

December  5,  1894. 

Means  are  described  for  ensuring  tight  jointing  between 
gas-retort  mouthpieces  and  such  like  apparatus  and  their 
lids  or  covers,  consisting  in  arranging  said  lid  or  cover  so  as 
to  be  capable,  when  securely  fixed,  of  a  rubbing  motion 
in  any  required  directions  upon  its  bearing  surface ;  any 
foreign  substance  intervening  between  the  two  can  thus  be 
removed  by  attrition,  and  hence  a  tight  joint  secured. 

Motion  is  imparted  to  the  cover  by  operating  the  long 
arm  of  a  lever,  the  short  arm  of  which  carries  jaws  capable  of 
holding  a  boss  or  projection  on  the  cover.  The  fulcrum  of 
the  lever  is  a  pin,  which  passes  through  a  perforation  in  the 
lever.  The  pin  may  be  borne  conveniently  by  the  cross-bar 
of  the  fastening  of  the  retort. — E.  R.  B. 

Apparatus  for  the  Manufacture  of  Water-Gas,  Improve- 
ments in.  A.G.  (ilasgow,  Westminster.  Eng.  Pat.  1487, 
January  22,  1895. 

The  patentee  states  that  "  it  has  been  attempted  heretofore 
to  utilise  the  heat  of  the  waste  gases  issuing  from  the 
generator  or  superheater,  according  to  the  type  of  the 
apparatus,  to  heat  the  boiler  from  which  the  steam  supply 
of  the  generator  is  drawn ;  but,  as  this  source  of  heat  is 
irregular  and  uncontrollable  —  there  being  no  relation 
between  the  supply  and  the  demand — this  attempt  has  met 
with  indifferent  success  in  the  manufacture  of  imearburetted 
water-gas,  and  has,  I  believe,  been  entirely  abandoned  in 
the  case  of  carburetted  water-gas."  To  overcome  the  fore- 
going difficulties  in  the  utilisation  of  the  waste  iieat  in 
question,  the  inventor  provides  two  boilers,  the  main  one  of 
which  is  capable  per  se  of  supplying,  if  necessary,  all  the 
steam  demanded  by  the  generator,  and  is  fired  by  an  inde- 
pendent source  of  heat,  whilst  the  second  or  accessory  boiler 
is  so  arranged  that  its  tubes  tire  the  conduits  for  any  waste 
gases  allowed  from  time  to  time  to  escape  from  the 
generator  or  the  superheater.  The  steam  spaces  and  the 
water  spaces  of  these  boilers  are  connected  together  by 
suitably  arranged  pipes,  and  water  is  fed  to  the  accessory 
boiler  only,  whence  it  escapes,  after  becoming  heated,  by  an 
overflow  pipe,  to  the  main  boiler. 

There  is  an  arrangement  provided  by  means  of  which  air 
can  be  mixed  with  the  escaping  gases  of  the  superheater  or 
generator,  so  that  their  complete  combustion  may  be 
effected  as  they  traverse  the  tubes  of  the  accessory  boiler. 

The  inventor  states  that  the  gases  traversing  the  tubes  of 
the  accessory  boiler  may  be  either  those  from  a  generator 
or  from  a  superheater,  or  may  be  the  ,;  commercial  gases  " 
produced  by  the  process,  as  shown  in  J.  L.  Stewart's  U.S. 
Patent,  33,691  of  1886.— E.  R.  B. 

Gas,  Sewage,  or  the  like.  Improvements  in  the  Manufac- 
ture or  Preparation  of  Materials  for  the  Purification  of. 
J.  E.  Campbell,  Bradford,  Manchester.  Eng." Pat.  4799, 
March  6,  1895. 

Precipitated  iron  hydroxides,  obtained  by  adding  lime, 
magnesia,  &c,  to  galvanisers'  spent  pickle,  are  mixed  with 
enough  kieselguhr  to  make  the  mixture  porous.  A  similar 
material  is  made  from  the  waste  iron  or  borings  from  the 
aniline  manufacture.  Either  material  separately,  but  by 
preference  a  mixture  of  the  two,  admits  of  repeated  use  and 
re-use  for  gas-purifying  purposes,  and  finally,  when  ground 
and  levigated,  forms  a  good  base  for  a  red  pigment. — L.  A. 
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'Scrubbing  or  Purifying  of  Gases,  Improvements  in  and 
relating  to,  and  in  Apparatus  therefor.  V.  L.  Slocum, 
Pittsburgh,  Perm.,  U.S.A.  Eng.  Pat.  G158,  March  :>.">, 
189.'). 

The  apparatus  proposed  consists  of  a  series  of  perforated 
discs,  keyed  on  to  a  horizontal  shaft;  the  discs  being  kept 
not  farther  apart  than  \  inch,  by  means  of  collars,  also 
keyed  on  to  the  shaft  ;  the  foregoing  arrangement  being 
enclosed  in  a  case,  which  is  half  filled  with  the  absorbent 
liquid  (water  for  ammonia,  oil  for  benzol,  &c.). 

The  discs  are  very  accurately  made  and  fitted,  and  the 
top  part  of  the  casing  is  also  very  accurately  turned,  so 
that  the  discs  nearly  touch  the  casing ;  and,  when  they 
revolve,  carry  up  some  of  the  absorbent  liquid,  which 
makes  a  "  film  joint"  between  each  disc  and  the  contiguous 
part  of  the  casing. 

The  gas  to  be  purified  enters  at  one  end  of  the  casing 
and  leaves  at  the  other,  passing  successively  through  each 
plate.  The  perforations  of  a  given  plate  are  not  in  a  line 
■with  those  of  the  next,  and  as  the  sum  of  the  area  of  the 
available  perforations  in  a  given  plate  is  considerably  less 
than  that  of  the  inlet  aperture,  the  speed  of  the  gas  is 
accelerated  as  it  traverses  the  perforations,  so  that  the  jets 
of  gas  play  upon  the  wet  opposing  disc  with  considerable 
force  and  ensure  a  very  intimate  mixture  of  the  gas  with 
the  absorbing  liquid.  According  to  the  patentee,  the  peculiar 
efficiency  of  the  foregoing  arrangement  is  not  obtaine  I  if 
the  distance  between  the  discs  exceeds  ^  in.,  whilst  it  is 
increased  if  this  distance  be  diminished. 

The  patentee  remarks  that  in  rotary  scrubbers  a  frequent 
source  of  leakage  is  the  imperfection  of  the  stuffing-boxes 
of  the  shaft,  and  to  avoid  this  difficulty  he  does  away 
■with  the  necessity  for  gas-tight  joints  by  supporting  the  shaft 
in  closed  water-tight  bearings,  and  by  driving  the  shaft  by 
gearing  disposed  within  the  casing  of  the  scrubber,  this 
gearing  being  driven  by  a  shaft,  which,  as  it  leaves  the 
scrubber  below  the  level  of  the  absorbent  liquid  contained 
.therein,  passes  through  a  stuffing-box  which  need  only  be 
ivater-tight.— E.  11.  B. 

.Manufacture  of  Gas,  Improvements  in  and  connected  with 
the.  H.  Simon,  Manchester.  EDg.  Pat.  7.317,  April  13, 
1  b'Jo. 

Tins  invention  provides  means  for  separating  tarry  matters 
from  gas  as  it  exists  near  the  stand-pipe<  :  it  also  provides 
means  for  working  each  retort  independently  of  all  others  in 
the  same  buttery,  and  ia  particularly  applicable  to  the  coke 
ovens  described  in  the  present  patentee's  former  Eng.  Pat. 
2616  of  is:;,  (this  Journal,  1^x4,  507  and  603). 

Interposed  between  the  stand-pipe  aDd  the  dip-pipe 
which  carries  the  gas  into  the  hydraulic  main,  is  a  farther 
of  pipes,  arranged  in  such  fashion  that  the  direction  of 
the  pa*  flow,  which  is  vertical  in  tin-  stand-pipe,  becomes 
successively  horizontal,  vertical,  horizontal,  and  then 
vertically  downwards  in  the  dip-pipe;  the  second  horizontal 
direction  being  at  right  angles  to  the  first.  This  double  <T:n  tilt-- 
of  direction  he  thick  tarry  and   Other  heavy  matters 

nied  by  the  gas  to  this  point  to  more  readily  deposit  and 
Bow  to  the  bottom  of  the  hydraulic  main,  whence  they 
may   be    earily   removed    by    specially    arranged    lateral 
apertures.     The  hydraulic  main  is  constructed  in  sepai 
each    separate!}    connected    with    the   gas    m 
'('lie  cuii  og off  of  th  am   a  given  retort   i^  accom- 

plished by  a  bell  vaive  of  ordinary  construction. — E.  B.  1!. 

Vaptnti   Burnet      Improvements  in.     A.  .1.  Boult,  London. 

'..   Barthcl,   \>i     A  o,   Saxony.     Eng.   Tat.  l  I 

Th.  apour  tube  /<,  provided     itli  a 

wick  (not  -).  I  heated,  when  starling  tin-  burner,  by 

•  in  tin-  dish  y.     I  h"  vapour  given  oil  |> 
through   the   tube   d,  while   :>ir  i*   drawn    up  the 
i  mix  m  tl 

tpes  thro  igh  one 

■  i  opening*  g  in  the  circular  wall/, and 

•  i  Dtral  -  'I   r. i'Ii  .in  o 

plate   li .    ■■  hiht    ;>    dish  ihaped    i  pi  ic<  d 

u  onlj   i  the  th  me  to 


take  a  cup-like  form,  but  protecting  it  from  direct  draughts. 
(  topper  columns  k,  protected,  if  desired,   by  brass  tubes  I, 

"i;/oi'oo!v' 


Improved  Vapoub  Buhners. 

convey  the  heat  from  the  burner  to  a  metal  disc  m  screwed 
on  the  vapour  tube.  The  burners  may  be  used  fcr  heating 
or  cot 'king  purposes. — E.  S. 

Carbide  of  Calcium,  Improvements  in  Automatical 
Apparatus  for  Decomposing.  H.  Gabe,  Copenhagen. 
Eng.  Pat.  13,991,  August  26,  1895. 

The  decomposing  chamber  a  is  provided  with  an  inner 
removable  reservoir  b,  containing  the  calcium  carbide,  to 
which  is  fixed  an  upright  perforated  tube  c.  The  chamber  is 
closed,  after  the  manner  of  a  gas  retort,  by  a  hinged  cover  d, 
securely  held  against  the  packing  dl  by  a  hand  screw.  Two 
tubes  are  screwed  into  the  cover,  one,  g,  leading  from  the 
water  tank  h,  the  other,  k,  leading  to  the  gasometer  /.  The 
tube  g  is  provided  with  a  disconnecting  screw  q,  a  cock  r, 
and  a  reverse  valve  /,  whereby  the  supply  of  water  is 
automatically  cut  off  when  the  pressure  within  the 
decomposer  exceeds  that  of  the  water.  The  delivery  tube 
k  is  provided  with  a  disconnecting  screw  p,  a  safety-valve 


Actovatk    Apparatus  poh  Discomposing  Calcium 

(    OtBIOE. 

nda    -top. cock     ;;;.    connected    h\    lnl-»    u  i I  h   t  lie  hell  <►, 

•meter  /,  so  that  the    Baid  stop-cook  is  closed  ox 


i> 


• 
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opened  u  1 1 1 «-  bell  rises  or  full-.  When  fully  closed,  this 
mi.  iv-v;ih  c  allows  the  _-as  which  continues  to  be  developed, 
to  escape  after  it  has  reached  the  required  pressure.  The 
decomposing  apparatus  may  be  placed  in  a  water  chamber, 
M  shown. —  K.  S. 


°c. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Below     120 

19-7 

05 

110 

,  , 

9-75 

. . 

.. 

115 

.  . 

2-75 

Residue  left— 

Above  320 

35  54 

,  . 

,  , 

530 

„      350 

43  0 

70-75 

•• 

— c.  s. 

American  Sulphur  Petroleums,  Composition  of  the.     C.  F. 
Mahery.     Journal   Franklin  Inst.    834,  401—424,    and 

835,  1-26. 

The  term  "  sulphur  petroleum  "  is  given  to  certain 
petroleums  which  differ  markedly  from  all  others  by  virtue 
of  their  containing  a  considerable  proportion  of  sulphur 
compounds  ;  moreover,  these  petroleums  are  found  only  in 
districts  quite  distinct  from  those  yielding  oils  free  from 
sulphur.  Sulphur  petroleum  is  of  great  importance,  for 
the  Ohio-Indiana  petroleum  field,  though  only  discovered 
in  1884,  is  the  most  prolific  in  America,  and  second  only 
to  the  Baku  fields  in  importance  in  the  world. 

1.  Occurrence  of  Sulphur  Petroleum. — In  the  Ohio- 
Indiana  field  this  petroleum  occurs  in  connection  with  the 
Trenton  limestone,  a  formation  which  extends  from  New 
England  to  the  Rocky  Mountains. 

At  places  where  the  oil  becomes  commercially  available, 
the  limestone  is  dolomitic,  crystalline,  and  porous. 

The  gas  (which  is  now  approaching  exhaustion)  and 
petroleum  of  the  Ohio-Indiana  fields  are,  as  has  been 
already  pointed  out,  under  pressure. 

In  California,  however,  sulphur  petroleum  occurs  under 
somewhat  different  circumstances.  Here  the  source  rock 
is  a  bluish  slate  or  shale  with  a  variable  admixture  of  fine 


III -DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Sulphur   Petroleums  of   Ohio  and    Canada,    Composition 
of  the.     ('.  F.  Mahery.  Technol.  Quar.  8,  [1],  4—18. 

I'kom  ( )hio  petroleum  the  author  has  already  separated  a 
homologous  series  of  sulphides  with  the  general  formula 
(C»U-2>i  +  *)>,  ranging  from  methyl-  up  to  hexyl-,  along 
with  higher  distillates  containing  sulphur  compounds 
still  unidentified.  Prolonged  distillation  in  vacuo  yielded 
distillates  consisting  of  sulphur  compounds,  unsaturated 
hydrocarbons  of  the  C»H2«  series,  and  apparently 
saturated  hydrocarbons  either  of  the  CnHc,J+o  or  the 
hexa-hydro-aroi  latic  series  (C>ill2n)  ;  Canadian  oil  also 
has  been  found  to  contain  sulphides  of  the  (CnHgn  +  i)2S 
series,  together  with  others.  The  separation  of  these 
compounds  is  very  tedious,  even  after  prolonged  fractional 
distillation,  the  only  effectual  method  being  bj-  the  aid  of 
alcoholic  mercuric  chloride  as  a  precipitant,  together  with 
decomposition  by  hydrogen  sulphide  in  the  presence  of 
alcohol. 

Owing  to  the  unstable  nature  of  these  crude  oils  it  was 
found  necessary  to  distil  the  first  time  at  low  temperatures, 
air  being  excluded.  The  only  stills  found  suitable  for  the 
process  are  made  of  porcelain,  neither  metal  nor  glass  being 
serviceable.  The  succeeding  distillations  can  be  carried  on 
under  atmospheric  pressure.  In  the  general,  charaeteristies 
of  specific  gravity,  bromine  absorption,  and  proportions 
of  similar  fractions,  the  Canadian  and  Ohio  oils  and  their 
distillates  stand  between  those  from  Pennsj-lvania  and 
Russian  petroleum,  Ohio  oil  being  next  to  the  former  and 
Canada  oil  nearer  the  Russian  product.  The  following 
table  shows  the  comparative  volatilitv  of  all  four  oils  at 
110°  to  120°  C,  and  the  residues  left  behind  at  320°— 250°  C. 

Boiling  Point.   Pennsylvania!!.        Ohio.        Canadian,  i    Russian. 


sand,  and  the  oil  oecurs  under  preMOXCI  which  are  low,  if 
they  exi-t  at  all. 

Tin'  sulphur  petroleums  are  generally  considered  to  be  of 
animal  origin. 

2.  Chemical  Investigation  of  Sulphur  Petroleums. — The 
method  employed  was  fractional  distillation,  under  atmo- 
spheric pressure,  and,  owing  to  the  liability  of  these  oils  to 
undergo  cracking,  under  reduced  pressures. 

The  distinctive  qualities  of  Ohio  sulphur  petroleum  are 
shown  in  the  following  tabular  statement  of  the  results  of  dis- 
tillation of  800  grins,  under  ordinary  atmospheric  pressure. 


110°— 150 


Grammes 7>; 

Per  cent 9*75 

Specific  gravity  at  20s  0*7282 

Sulphur  per  cent trio 


150° 


133 
16*63 
0*7669 
0*38 


220°    237 


10  -7.-. 
0*7940 
0-41 


837  -300° 

300°-  350° 

Residue. 

76 
9-75 
0*8133 

037 

69 

8-03 
0-8242 

0'37 

34S 

43-5 

Bpeciflc  gravity  at  20° 

0-8976 

The  iibove  oil  was  somewhat  thicker  than  Pennsylvania 
oil  and  had  a  slight  odour  of  hydrogen  sulphide.  Its 
specific  gravity  at  20°  was  0-838:'  its  sulphur  content 
0  72  per  ceut.,  and  bromine  absorption  6'  1  per  cent.  The 
bromine  absorptions  of  the  fractions  were  0-73,  1  -74,  4-84, 
5-04,  12*1,  and  l'J*5  respectively.  At  the  beginning  of 
the  distillation  some  hydrogen  sulphide  escapes,  but  the 
higher  fractions  arc  almost  free  from  it.  During  distillation, 
much  of  the  sulphur  is  lost,  escaping  as  H.:S,  and  some 
sulphur  is  thrown  down.  Coke  from  Ohio  petroleum  con- 
tains 95*06  per  cent.  C,  4-85  per  cent.  H,  and  011  pei- 
cent.  of  ash,  the  latter  composed  of  oxides  of  Ca,  Mg,  Al, 
and  Fe,  with  traces  of  Au,  Ag,  Cu,  &c. 

Canadian  sulphur  petroleum,  from  Petrolia,  was  thick 
and  nearly  black,  with  a  peculiar  characteristic  penetrating 
odour.  Its  specific  gravity  was  0' 8821  ;  S  content,  ]  -00  per 
cent.;  llr  absorption,  15*11  per  cent.  It  yielded  upon 
distillation  under  atmospheric  pressure  : — 


115°— 150° 


150°— 200° 


200°— 250° 


Grammes 28*00  62-5  72 

Percent 2'75  7-8  9'5 

Specific  gravity 0*707  0-8026  0*8228 


250°— 300° 

300°— 350° 

Residue. 

Loss. 

43 
5-1 
0*8345 

27 
31 
0  9037 

561 
70-1 

IS 

1-75 

The  fractions  showed  percentages  of  S  respectively  as- 
follows  :— 0-28,  0-42,  0-50,  0-51,  0-86,  0- 70,  while  their 
percentage  Rr  absorption  was  U-67,  1*12,  3-49,  8-39,  14*4, 
17-8. 

This  oil  is  still  more  prone  to  "  crack  "  than  is  Ohio  oil, 
and  above  200°  the  "  cracking  "  is  considerable  ;  moreover, 
some  of  the  distillates  have  a  tendency  to  polymerise  if 
heated  after  long  standing. 

When  these  two  petroleums  are  distilled  under  reduced 
pressure  they  compare  as  follows  :  — 

100c     |    100°— 150°  .  150°— 200°      200°— 250s 


Percentage  in 

Canadian  oil. 
Percentage    in  Ohio 

oil. 


1S-C 


13-3 
18-0 
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250°  -300° 


:soo    -.-i.-.u 


Residue. 


Percentage  in 

Canadian  oil. 
Percentage   in  Ohio 
oil. 


12*2 


in-  + 


6*2 


Whilst  from    the   following  tables  comparisons  with  other 
petroleums  may  be  made  :  — 


— 

Baku. 

Pennsylvania* 

Temp. 

Per  Cent. 

Sp.  Gr. 

Per  Cent. 

Sp.  Uv. 

120—150 

0-5 

, . 

19-75 

150—200 

10-9 

0-7SG 

S-75 

0-757 

200—250 

12-8 

0-824 

15-23 

0-788 

250—320 

24-7 

0-861 

20-7 

0-809 

Residue 

581 

•• 

3.V57 

•• 

Canada. 


Ohio. 


Temp. 

Per  Cent. 

115—150 

2-75 

150—200 

7*8 

200—250 

9-5 

250—300 

5-1 

300—360 

31 

Residue 

70-10 

Sp.  Or. 

0-707 

0*8026 

0-8228 

0*8345 

0-9037 


Temp. 
110—150 
150—220 
220—257 
257—300 
300— 350 
Residue 


Per  Cent. 

9-75 

I    16-63 

10-75 

9-75 

8-63 

43-00 


The  author  gives  an  account  of  the  present  state  of 
knowledge  with  regard  to  the  constituents  of  other  petroleum, 
and  to  this  the  reader  is  referred  (vide  J.  Franklin  Inst. 
834,  pages  416 — 421)  ;  while,  with  the  aid  of  the  American 
Academy  of  Arts  and  Sciences,  and  of  the  C.  M.  Warren 
Fund  for  Chemical  Researches,  the  author  and  his  assistants 
have  undertaken  the  complete  qualitative  and  quantitative 
investigation  of  all  the  constituents  of  sulphur  petroleum. 
So  far,  he  has  only  reached  the  fractions  (see  preceding 
tables)  collected  up  to  150°,  under  atmospheric  pressures. 

The  present  results  of  this  vast  programme  may  be  briefly 
classified  as  follows  :  — 

A.  Ohio  Sulphur  Petroltum  (being  the  crude  oil  pro 
duced  by  the  Peerless  Refining  Company,  of  Findlay 
Ohio). 

1.  Substances  shown  to  be  present : — 

a.  Hydrogen  -ulphide. 

b.  Butane,  pentane,  isopentane,  hexane,  isohexme, 
heptane,  octane,  nonane. 

c.  Benzene,  toluene,  paraxylene,  metaxylene,  orthoxy- 
lene  (?)  (ethylben/.ene  and  hexahydromesitylene  ?). 

d.  Hexahydro-isoxylene  (octonaphthene  of  Markow- 
nikoff). 

(.  Methyl,  ethyl,  propyl,  butyl,  isobutyl,  pentyl,  ethyl- 
pentyl,  hexyl  sulphides,  and  other  sulphur  compounds  not 
yet  identified.  (These  bodies'  amount  <:  to  at  "least  ■">  per 
cent,  of  the  crude  oil.") 

2.  Substance  occurring  in  certain  other  Petroleum,  but 
proved  to  be  absent  from  this  Sulphur  Petroleum  : — 

d.  Hexahydrobenzene. 

B.  Canadian  Sulphur  Petroleum  (being  crude  oil  anil 
various  manufactured  oils  and  residue*  from  Messrs. Samuel 
Baker  and  Co.,  of  Petrolia). 

1.   Siibslain<       lion  ii  to  be  present  : — 

a.  Hydrogen  sulphide. 

b.  Hexane,  iionexane,  heptane,  isoheptane,  octane, 
nonane. 

e.  Benzene,   toluene,   paraxylene,  metaxylene,  orthoxy- 

lene  (?;. 

'/.  Hexabydro-isoxylene. 

e.  M Several  memben oi  the  <(  „".,„  +  ]).>s  series"  and 
"evidence  of  sulphid*  pther  series." 

(     Kentucky    and    California    Sulphur    Petroleumt. — 

'Ihese  havi:  not  yet,  apparently,  been  examined  in  detail 
an  to  t(  hut,  oonoerning  the  Californian 

oil,  the  aotl  th.it    it  i-t  quite    dim-rent    from  any 

other   American   petroleum.     I         •   die   gravity  is   rerj 
high  (0*875—  1*653);   and,  without   i  ing, 

re  is  very  little  burning  oil  distillate.     The   pen 


of  sulphur  is  higher  than  that  of  the  other  sulphur 
petroleum,  as  is  also  the  percentage  of  nitrogen  (0'56 — 
1-12). 

The  author  states  that  the  ethereal  sulphides  have  a 
pronounced  solvent  action  upon  certain  metals,  such  as 
lead,  solder,  zinc,  &c,  and  in  some  cases  even  the  mercury 
compounds  can  only  be  decomposed  by  the  prolonged  action 
of  ILS  on  the  hot  oil  (though  usually  it  is  as  a  crystalline 
precipitate  of  R2S,  HgCl2,  readily  decomposable  by  II  ,S 
when  suspended  in  alcohol,  that  the  sulphides  are  removable 
from  the  oil).  The  above  facts  throw  additional  light  upon 
the  known  solvent  action  of  certain  petroleums  uponmctal=, 
attributed  by  Macadam  (J.  Chem.  Soc.  34,  35.3)  to  their 
hydrocarbons,  but  by  Kngler  (Ber.  12,  2186)  to  solution  of 
metallic  oxides  in  acid  compounds,  produced  by  oxidation 
from  certain  constituents  of  the  oil. — E.  R.  B. 

Utah   Gilsonitc,  a    Varieti/   of  Asphalt,  Investigation  of. 

W.  C.  Day.  J.  Franklin  Inst.  140,  [3],  221—237. 
Bitumens  formed  the  subject  of  analytical  experiments  by 
Boussingault  and  Volckel,  but  neither  of  these  investigators 
appears  to  have  detected  the  presence  of  nitrogen  or 
sulphur.  Kayser,  on  the  other  hand,  claimed  to  have 
obtained  10  pure  fractions  containing  sulphur  from  Syrian 
asphalt-oil,  and  gave  them  formulae  derived  from  ultimate 
analyses.  His  results,  however,  need  confirmation,  on 
account  of  the  boiling  points  of  the  fractious  having 
been  given  in  round  numbers  instead  of  in  exact  ranges. 
As  beyond  these  researches  and  these  of  Peckham  there 
has  been  little,  if  anything  at  all,  published  which  affords 
indication  of  the  real  nature  of  the  asphalts,  or  accurately 
describes  pure  products  obtained  therefrom,  the  author 
has  endeavoured  to  isolate  from  gilsonite  "  such  single 
hydrocarbons,  or  classes  of  hydrocarbons,  as  would  give 
some  information  as  to  the  nature  of  the  material  itself." 

This  mineral  is  entirely  soluble  in  carbon  bisulphide, 
and  almost  to  the  same  extent  in  ether,  but  only  a  little 
over  one-half  can  be  brought  into  solution  by  repeated 
treatment  with  hot  alcohol.  Glacial  acetic  acid  and 
chloroform  are  also  partial  solvents,  and  petroleum  ether 
will  extract  nearly  the  whole  of  the  substance  after  about 
30  successive  treatments.  The  dissolved  portions  and  the 
residues  differ  according  to  the  solvent  employed ;  for 
instance,  the  substance  soluble  in  petroleum  ether  is  when 
evaporated,  black,  hard,  and  brittle,  whereas  that  obtained 
from  the  alcoholic  solution  is  a  soft,  reddish-brown  solid, 
becoming  fluid  at  100"  C. 

Subjected  to  analysis,  gilsonite  is  found  to  contain 
56  46  per  cent,  of  volatile  matter,  43*43  per  cent,  of  fixed 
residue  and  0- 10  per  cent,  of  ash,  its  average  elementary 
composition — determined  by  combustion  with  lead  chromate 
in  a  current  of  oxygen — bsing  88*30  percent,  of  carbon, 
9*96  per  cent,  of  hydrogen,  1  -32  per  cent,  of  sulphur,  0-10 
per  cent,  of  asb,  and  0-32  per  cent,  of  oxygen  and  nitrogen 
(undetermined).  Sauer's  method  for  the  deiermination  of 
sulphur  proved  unsuitable,  owing  to  the  frothing  up  of  the 
gilsonite  during  distillation,  whereby  some  of  the  evolved 
vapour  escaped  combustion,  but  a  combination  of  the  Carius 
and  Kschka  processes  was  found  satisfactory. 

When  distilled  by  steam  a  very  small  portion  of  colour- 
less oil,  having  a  pleasant  odour,  was  condensed,  but  was 
too  minute  to  examine  further.  Distilled  dry,  the  tempera- 
tore  rapidly  rose  to  .'500°  C,  and  the  distillate,   at  first  pale, 

became  finally  reddish-brown  with  green  fluorescence,  and 

had  an  unpleasant  odour.  Ammonia  was  freely  evolved 
towards  the  end  of  the  operation.  The  distillate,  lc-dist'illeti 
with  steam,  separated  into  a  readily-volatile  oil  and  a  tarry 
residual  oil,  the  former  of  which,  after  some  80  agitations 
with  concentrated  (and  fuming)  sulphuric  acid,  and  subse- 
quent washing  with  water  and  drying  over  ealeium  chloride, 
yielded  a -water-white  oil  resisting  the  action  of  concen- 
trated nitric  and  sulphuric  acids,  'and  which  was  (from 
its  behaviour  on  distillation),  probably  a  complicated 
mixture  of  paraffin   hydrocarbons,     if,   instead  of  usmir 

Strong  sulphuric  acid  with  the  volatile  oil,  it  is  warmed  for 
some  lime  with  dilute  acid,  and  the  dissolved  subslancs 
precipitated    by   sodium    hydrate,  a   brown   oil,   having   an 

odour  resembling  quinoline,  is  obtained.  This  occurrence 
r-'u i lirms  the  connection  be i  ween  gilsonite  and  the  California 
p<  troleums,  and  indicates  tbeii  animal  origin. 
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The  tarry  residual  oil  from  the  steam  distillation  was 
dri  'I  and  distilled  to  five  fractions,  tin-  lowest  of  which,  on 
redistillation,  all  passed  over,  except  a  few  drops,  at  300  ( '., 
Bhowing  thai  the  others  bad  higher  boiling  joints.  The 
highest  fraction,  treated  with    concentrated    nitric  acid,  gave 

a  semi  solid  oil,  which  was  converted  into  a  purple  solid 

with   a   musky  odour  by   the  continuous  action   of   dilute 
warm  nitric  acid. 

When  gilsonite  is  acted  on  by  a  considerable  excess  of 
concentrated  nitric  acid  for  about  24  hours  it  dissolves,  and 
if  the  solution  be  poured  into  water  a  flocculent  brown 
precipitate  is  produced.  This  precipitate,  washed  to  remove 
the  nitric  acid,  and  dried,  is  separable  into  three  portions  : 
one,  soluble  in  alcohol,  being  a  dark,  brittle  substance; 
another,  soluble  in  ether,  forming  a  hard,  shiny,  reddish- 
\cllo\v  varnish-like  substance,  which  is  apparently  a  pure 
organic  acid;  and  the  third,  a  small  residue.  From  the 
filtrate  was  obtained,  after  a  series  of  extractions  and 
purifications,  a  crystalline  acid  body  soluble  in  water. 
Some  of  the  acids  obtained  seem  to  resemble  the  acid 
naphthene  derivative  found  in  Wallachian  petroleum  by 
Hell  and  Medinger,  and  it  is  hoped  that  the  study  of  these 
compounds  will  lead  to  a  knowledge  of  the  hydrocarbon 
constituents  of  the  mineral.  So  far  it  would  appear  that 
the  paraffins,  and  probabby  also  the  naphtheues,  are  repre- 
sented, but  no  aromatic  hydrocarbons  have  been  detected. 
It  is  considered  that,  owing  to  the  risk  of  decomposition  by 
distillation,  the  products  resulting  from  the  reaction  of  such 
reagents  as  nitric  and  sulpburic  acids  will  afford  a  sounder 
basis  for  deductions  than  the  first-named  method. — C.  S. 

Asi>halts  and  Bitumens.     S.  P.  Sadtler.     J.  Franklin  Inst. 
140,  [3],  198—212. 

Following  the  classification  adopted  by  Peckham,  the 
author  applies  the  term  asphalt  to  the  solid  bitumens, 
calling  such  as  are  of  semi-liquid  consistency-,  maltha. 
The  chief  sources  of  the  latter  bitumens  occur  in  Southern 
California,  aud  the  crude  "  mineral  tar  "  is  often  mistaken 
for  petroleum  residue,  from  which,  however,  it  differs  by 
•  containing  from  12  to  15  per  cent,  of  water  (instead  of 
merely  1  or  2  per  cent.)  in  such  a  state  that  a  temperature 
of  or  above  boiling  point  is  required  to  effect  its  removal. 
The  presence  of  air,  carbon  dioxide,  and  hydrogen  sul- 
phide in  the  crude  maltha  causes  frothing  at  about  100°  F., 
and  tills  the  apparatus  with  foam  before  any  of  the  water 
has  passed  over. 

A  liquid  bitumen  of  similar  class  is  the  "  liquid  asphalt" 
found,  oozing  into  a  bed  of  sea-sand  from  a  subjacent 
stratum  of  shale,  in  Santa  Barbara  County,  Cal.  This 
maltha  is  freed  from  the  sand  by  mechanical  means,  and  is 
then  sold  as  "  Alcatraz  liquid  asphalt." 

Of  the  solid  bitumens,  the  purest  are  known  as  "  glance 
pitch  "  or  "  gum  asphaltum,"  one  of  the  most  important 
being  the  "  gilsonite,"  found  in  Utah,  and  containing 
between  90  and  98  per  cent,  of  bitumen  soluble  in  carbon 
bisulphide,  on  account  of  which  the  mineral  is  extensively 
ased  in  making  varnishes  and  insulating  compositions. 

The  most  considerable  deposits  of  asphalt  occur  in 
intimate  association  with  inorganic  substances.  Such  are 
the  asphalts  of  Trinidad,  Bermuda,  California,  Cuba,  and 
Syria,  and  the  asphalt  rocks  of  Seyssel,  Val  de  Travers, 
liagusa  (Sicily),  Limmer,  Texas — these  consisting  of  lime- 
stone and  bitumen — California,  Utah,  and  Kentucky  (in 
which  sandstone  forms  the  inorganic  constituent).  In 
Trinidad  asphalt  there  are  approximately  40  per  cent,  of 
bitumen,  34  per  cent,  of  earthy  matter,  9  per  cent,  of 
vegetable  matter,  and  17  per  cent,  of  water,  before  refining. 
After  exposure  to  a  temperature  of  some  300°  F.  to  allow 
the  earthy  bodies  to  settle  down,  the  vegetable  matter  to 
he  skimmed  off,  and  the  water  to  evaporate,  the  percentage 
of  bitumen  (soluble  in  CS.,)  amounts  to  about  60  and  the 
earthy  matter  to  36  per  cent.  Bermuda  asphalt  is  much 
purer,  consisting,  in  a  crude  state,  of  about  90  per  cent, 
of  bitumen,  increased  by  refining  to  97  per  cent.,  and 
holding  in  the  latter  condition  only  about  H  per  cent,  of 
mineral  matter.  The  La  Patera  (Cal.)  asphalt  contains 
59  per  cent,  of  bitumen  and  40  per  cent,  of  mineral  matter 
(fine  silica,  free  from  clay  and  organic  matter)  ;  and  the 
Kern  County  asphalt  is  still  purer  (about  85  per  cent,  of 


bitumen  and  nearly  9  per  cent,  of  mineral  matter — highly 
absorbent  infusorial  earth).  In  general  the  proportion  of 
bitumen  in  the  bituminous  limestones  ranges  from  5  to  14 
per  cent,  that  from  Uvalde  County,  Texas  ("  lithocarbon") 
containing  from  15  to  33  (with  an  average  of  20)  per  cent, 
of  a  very  elastic  bitumen.  The  bituminous  -audsfones  of 
the  United  States  contain  between  12  and  18  per  cent,  of 
bitumen,  and,  being  readily  pulverised  when  hot,  are  em- 
ployed for  street  paving.  That  from  Utah  is  frequently  so 
rich  as  to  require  dilution  with  sand  before  being  available 
for  this  purpose. 

Respecting  the  chemical  composition  of  bitumen,  the 
products  ("  petrolene "  and  "  asphaltene ")  obtained  by 
Boussingault  from  lVchelbronn  maltha  can  no  longer  he 
regarded  as  definite  chemical  compounds,  but  rather  as 
mixtures.  The  first  named  is  extracted  by  petroleum  ether, 
acetone,  or  ethylic  ether,  and  is  tough,  viscid,  and  of  great 
cementing  quality,  whereas  "  asphaltene" — obtained  by  the 
solvent  action  of  hot  turpentine,  chloroform,  or  carbon  bi- 
sulphide— is  brittle  and  dry.  However,  it  has  lately  been 
shown  by  ]\liss  L.  A.  Linton  (Chem.  News,  71,  9)  that  the 
proportions  of  these  extracts  will  vary  considerably  accord- 
ing to  the  solvents  employed,  aud  it  therefore  becomes 
necessary  to  know,  in  addition,  the  nature  of  the  bitumens 
if  we  are  to  compare  the  results  of  analyses  where  only 
general  statements  of  percentages  are  given.  The  following 
pair  of  analyses  afford  a  good  example:  — 


Total 
Bitumen. 


Per  Cent,  of 

Total  Bitumen 

soluble  in 

Acetone. 


Per  Cent,  of 

Total  Bitumen 

left,  soluble 

in  Chloroform. 


Crude  black  asphalt 
Crude  brown  asphalt 


84-79 

siros 


6750 
2f30 


32-50 

7s -7o 


In  point  of  elementary  composition  the  bitumens  van- 
considerably,  some,  like  the  Trinidad,  Bermudez,  and 
Syrian  asphalts,  containing  notable  quantities  of  sulphur, 
whereas  the  Californian  asphalts  and  maltha  have  very- 
little  sulphur,  but  always  contain  nitrogen  as  pyridine  and 
quinoline  bases,  a  circumstance  pointing  to  their  animal 
origin.  Peckham  (Amer.  Journ.  of  Science,  September 
1894,  254)  lias  described  the  changes  produced  in  crude 
petroleum  by  the  action  of  oxygen  on  the  esters  contained 
therein,  aud  traced  the  evolution  of  asphaltum  through  the 
intermediate  stage  of  maltha. 

The  employment  of  asphalt  in  the  arts  is  extensive,  and 
varies  with  the  degree  of  purity  of  the  bitumen  and  also 
with  the  nature  of  the  associated  bodies  in  the  mixture. 
The  asphalts  rich  in  bitumen  are  used  in  making  varnish, 
insulating  composition,  and  waterproofing,  whilst  the  lime- 
stone and  sandstone  asphalts  are  mainly  employed  as  roofing 
or  paving  material,  for  which  purposes  they  are  heated  and 
spread  out  to  be  tamped  or  rolled  until  a  smooth,  compact 
surface  is  produced.  In  some  cases  refined  asphalt,  and  in 
others  sand  or  fine  gravel,  is  incorporated  along  with  the 
native  asphalt  before  use.  One  essential  for  the  production 
of  a  satisfactory  paving  composition  is  a  high  ratio  of 
"  petrolene "  to  "  asphaltene  "  in  the  mixture,  another 
important  point  being  the  nature  of  the  bituminous  or  oily 
addition  (when  such  is  made).  For  this  latter  purpose 
malthas  or  natural  "  liquid  asphalts  "  will  be  found  to  unite 
better  and  form  a  more  durable  paving  than  if,  as  is 
sometimes  the  case,  petroleum  residue  be  used.  — (     v 

Bone  Black,  Dccarbonisation  of.    W.  D.  Ilorne.    J.  Amer. 
Chem.  Soc.  1895,  17,  503. 

See  under  XVI.,  page  977. 

PATENT. 

Ammonia  and  Bi/-Products,  Improvements  in  and  relating 
to  the  Manufacture  of.  II.  II.  Lake,  Loudon.  From 
C.  Pieper,  Berlin,  and  C.  Fellner,  Frankfort.  Fng.  Pat. 
22,207,  November  16,  1894. 

Turf  or  peat  is  broken  up  aud  placed  in  a  retort,  where  it. 
is  dried.  Heating  at  a  low  temperature  is  continued  to 
obtain  as  much  as  possible  of  volatile  substances,  such  as 
tar,  &c.     After  this  operation  still  more  heat  is  applied  to 
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the  coke  which  remains,  and  which  contains  nearly  all  the 
nitrogen,  and  at  the  same  time  superheated  steam  is 
admitted.  The  steam  decomposes  the  coke,  with  formation 
of  carbonic  oxide  and  hydrogen,  which  latter,  in  its  turn, 
combines  with  the  nitrogen  to  form  ammonia,  care  having 
been  taken  to  maintain  a  temperature  incapable  of  decom- 
posing the  ammonia  formed.  The  remaining  coke  is  used 
for  the  manufacture  of  fuel  in  blocks. — J.  K. 


IV -COLOURING  MATTERS  AND  DYES. 

Calecku  (Cutch)  and  '■  Kath  "  from  the  Wood  of  Acacia 
Catechu,  Isolation  of.  Imp.  Inst.  J.  (Research  Depart- 
ment), 1895,  399. 

The  first  number  of  the  Forest  Series  of  the  Agricultural 
Ledger  (1895)  contains  a  valuable  contribution  on  this 
subject.  The  acacia  catechu  is  a  small  tree,  belonging  to 
the  leguminossc ;  its  heart-wood  is  dark  red,  and  is  u*ed  for 
a  variety  of  purposes  where  durability  and  hardness  are 
essential.  The  natives  who  prepare  the  extract  known  as 
dark  Catechu  or  Cutch  first  remove  the  bark  and  sapwood, 
and  then  cut  the  red  heart- wood  into  chips,  which  are  boiled 
in  water  in  earthen  pots  for  12  hours.  The  water  is  evapo- 
rated one-half,  the  chips  removed,  the  extract  boiled  down 
with  continual  stirring  in  iron  pans,  and  finally  allowed  to 
cool  in  a  wooden  frame  or  mould. 

Pale  catechu  or  "  kath  "  is  the  result  of  a  slightlj-  different 
process.  A  bunch  of  twigs  is  placed  in  the  hot  extract, 
and  the  pots  are  left  to  cool.  The  kath  is  deposited  upon  the 
twigs  in  a  crystalline  form  and  the  crystals  are  compressed 
into  cakes.  It  is  eaten  by  the  natives,  and  not  exported. 
The  active  principle  is  catechin,  CxgH^yOg.  The  active  prin- 
ciple of  cutch  is  the  variety  of  tannin  known  as  catechu- 
tannin. 

Dr.  Leather  has  recently  undertaken  a  series  of  experi- 
ments to  ascertain  (1)  what  quantities  of  crude  catechin 
and  cateehu-tannin  are  contained  in  certain  samples  of 
wood,  and  (2)  by  what  process  those  substances  could  be 
most  easily  obtained.  The  total  amount  of  crude  catechin 
in  two  samples  of  ■wood  was  found  to  be  7- 18  and  6-43  per 
cent.,  and  of  crude  catechu-tannin  7- CI  and  9*02;  total 
extract  1 4 ■  79  and  15*45  per  cent.  The  following  eonclu- 
•vere  drawn  from  these  experiments  :  — 

1.  The  wood  should  be  reduced  to  thin  -havings. 

2.  As  little  water  should  be  used  as  possible,  Bay  l11  parts. 
I  he  boiling  -hould  be  continued  for  half  an  hour  only. 

Further  experiments  on  six  different  sample-  of  wood 
showed  that  the  amount  of  catechin  and  catechu-tannin 
var  My    in   different    samples,  and   that  the-   high  -t 

yield  of  catechin  wa-  ociated  with  the  greatest  yield 

of  catechu-tannin,  but  the  contrary.  The  remarkable 
range  in  yield  from  0*47  to  3*61    for  the  former,  and  t 

12  to  ^-11  for  the  latter,  makes  it  extremelj  desirable 
that  the  peculiarities  of  each  -ample  should  be  carefully 
ascertained,  and  also  that  the  conditions  favourable  to  their 
formation,  either  within  the  ti^-ue  of  the  plant  or  during 
the  process  of  manufacture,  should  be  accurately  determii 

— (  .  I  .  I 

Azo    Compoundt      Laws    Governing    the    Formation     <>J 

W.  Va.ibe!.    .1.  prakt.  Chem.  52,  284—28 

A  larity  exists  between   the  entrance  of  an 

ip  into  an  aromatic  nucleus  and  the  bromination  of 

the   mm    compound,  and    the   influence    is   discussed   of 

l  ting    (.'roup-   on   the   entering   azo  group, 

also  being  given  of  combinations  of  azo 

ads.      According  to  Oriess,  the  entrance  of  an  azo 

a  aromatic  nucleus  depends  upon  the  presence 

m  amido  or  a  hydroxy]  group,     The  combination  takes 

pfau  para  position,  or  in  the  ortho  if  tie-  former  is 

'l.     In  certain  instances,  bow<  i  ab 

i  by  the  u,  a>,  tor  example, 

in   •  of  p  uydroxybenzoic  acid,   oi    of  resorcylic 


acid,  [1.2.  I  j('„II,(('t)  ll)M)II).,,  when  the  azo  group  re- 
places  the  carboxyl  group.  Substitnents  in  the  position 
meta   to  the  amido  or   bydroxyl  group   do  not  affect  the 

entrance  of  the  azo  group,  and  this  is  also  the  ease  with  the 
groups  NOo,  halogen,  alky  1,  S03H,  C02H,  in  the:  ortho  and 
para  positions.  The  same  is  also  true  of  quinonoid  oxygen, 
since  chlorodihvdroxyquinone,  [1 .  I  .2.3  t',,11  .<  t  .  (  l.(  til, 
will  combine  with  diazo  compounds.  Pyrocatechol  will 
combine  with  diazo  compounds  in  concentrated  solution, 
whilst  qninol  dies  not,  although  its  benzoyl  derivative  will 
combine.  Alkjdated  amido  compound*',  such  as  dimethyl- 
aniline,  are  still  capable  of  combination,  whilst  alkylated 
hydroxvl  derivatives,  anisol,  pbenetol,  &c,  are  not. 
Xaphthylglycin,  ( \0U7.'S  II  .CIL.CO.H,  is  said  to  give 
colouring  matters  with  diazo  compounds.  Aniline  and 
/)-toluidiue  only  combine  slowly  with  diazo  compounds, 
whilst  p-xylidine,  [1.4.2]C6H3(CH3)2NH2,  combines  very 
easily,  in  a  manner  similar  to  a-naphthylamine.  It  is  also 
noteworthy  that  pyrrol  and  ethylpyrrol  give  azo  and  disazo 
compounds;  and  with  regard  to  the  disazo  compounds  of 
pyrrol,  since  pyrroldisazobenzene  -  j8  -  naphthalene  and 
pyrrol-disazo-/8-naphthalenebenzene  are  identical,  it  follows 
that  the  azo  groups  enter  the  pyrrol  molecule  symmetrically 
to  the  nitrogen,  and  are  either  a-a-  or  /3  /8-derivatives.  In 
support  of  the  former  view,  it  is  the  carboxyl  group  in 
pyrrol-a-carboxylic  acid  which  is  replaced  by  the  azo  group, 
although  the  azo  group  can  enter  the  ^-position  when  the 
a  positions  are  occupied,  as  in  the  case  of  a-a-dimethyl- 
pyrrol.  This  behaviour  bears  out  the  author's  work  on  the 
bromination  of  pyrrol  and  his  conclusions  as  to  the  con- 
stitution of  this  substance.  Thienylmercaptan,  C4H:!5SH, 
will  combine  with  diazo  compounds,  although  phenylmercap- 
tan  will  not.  In  the  case  of  naphthalene  derivative-,  those 
substituted  in  the  a-position  behave  like  benzene  derivatives 
substituted  in  the  ortho  position,  whilst  the  /3-derivatives 
are  only  substituted  in  the  a-o-position.  It  is,  however 
stated  that  1 .2-amidonaphthol  will  combine  with  diazo 
compounds,  and  the  resultant  colouring  matter  possesses 
the  valuable  property  of  giving  metallic  lakes.  The 
examples  emoted  show  that  the  bromination  of  a  bydroxyl 
or  an  amido  compound  can  be  compared  with  its  capability 
for  combining  w  ith  azo  compounds,  the  differences  being 
explained  by  the  greater  affinity  of  the  a/.o  group  to  the 
amido  as  compared  with  the  bydroxyl  group,  and  its  lesser 
acidity  as  compared  with  bromine.  It  must  also  be  re- 
membered that  bromination  takes  place  in  an  acid  solution, 
whilst  the  formation  of  the  azo  colouring  matters  is  generally 
carried  out  in  an  alkaline  or  neutral  solution,  and  rarely  in 
an  acid  one. — T  .A.  L. 

Tetramethyldiamidobenzhydrolcyanide,  Process  for  the 
Preparation  of.  II.  Weil,  .Munich.  Ger.  Pat.  7.5,334, 
September  17.  1893. 

Win  v  an  alcoholic  solution  of  tetranicthvldiainidodiphenvl- 
carbinol  is  treated  with  aqueous  hydrocyanic  acid,  crystals 
separate  out  after  some  time.  They  consist  of  a  tetra- 
methyldiamidodiphenylmethane  -  exocyanide.  Nascent  hy- 
drocyanic acid  acts  in  a  similar  manner.  The  ne*fl  substance 
i-  insoluble  in  water,  with  difficulty  in  alcohol,  and  melts 
•vhen  pure,  at  124  (  .  If  the  inethanc-e\oc\  anide  be 
dissolved  in  glacial  acetic  acid,  and  then  treated  with  1  mol. 
of  lead  peroxide,  an  intensely  green  liquid  is  obtained,  from 
which,  alter  dilution  with  water,  bluish-violet  crystals  are 
precipitated  on  addition  of  common  salt.  These  crystals- 
have  a  yellowish-green  reflex,  and  they  represent  the  hydro- 
chloride of  the  tetramethyldiamidodiphenylcarbinol  exo- 
cyanide. The  diphenylcarbiuol  exocyanide  exhibits  the 
peculiar  capacity  of  condensation  under  the   influence 

zinc  chloride,  with   a  -cries    of  aromatic    BUhstanceS,  as  well 

with   the   salts  of  ammonium  and  the  aliphatic  ba 
The  tetramethyldiamidodiphenylcarbinol  exocyanide  is  pro 
posed  as  a  material  from  which  dyestuffs  may  be  prepared. 

—  w.  s. 

I  •    I      tic,  Interpretation  of  some   Results  in  the 

of.     C.  B.  Iioyei.     .1.  Amer.  <  hi  m.  Si  ■     1895, 

17,51'. 

11  ml.  ,     XXIII.,  ptl'jr  998, 
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PATENTS. 

Manu/actun  <>/  Stable  [  Non-Explosive]  "Diazo  Com- 
pounds hi  Concentrated  Liquid  <>r  Solid  Form.  '). 
[mray,  I. on. ion.  from  "The  Farbwerke  vormals  Meister, 
Lucius,  and   Bruning,"  Hochst-on-the-Maine,  Germany. 

I  ng.  Pat.  2 \, 2-i:.  November  5,  1H94. 

The  process  di  pends  upon  the  fact  that  diazo  compounds 
stable  in  presence  of  an  excess  of  a  mineral  acid,  and  that 
tions  of  these  compounds  may  be  evaporated  to  a  syrupy 

consistence  at  temperatures  not  exceeding  45^  ('.  without 
decomposition.  In  order  to  obtain  the  compounds  in  a 
drj  State,  the  syrups  obtained  are  mixed  with  anhydrous 
Hum  sulphate  or  calcined  alum.  The  preparation  of  dry 
sotised  p-nitraniline  is  carried  out  as  follows:  — 11  kilos, 
of  p-nitraniline  are  diazotised  with  7  kilos,  of  sodium 
nitrite  and  17  kilos,  of  sulphuric  acid  (66°  P>.)  in  an 
aqueous  solution  as  concentrated  as  possible.  After  filter- 
ii.g.  the  diazo  solution  is  evaporated  in  a  lead  or  copper 
vacuum  pan  at  a  temperature  not  exceeding  45°  C.  When 
the  mass  has  become  syrupy  or  pasty,  it  is  mixed  with  an 
e  [ual  weight  of  dry  sodium  sulphate  or  calcined  alum,  and 
thus  obtained  as  a  dry  powder;  or  50  kilos,  of  sodium 
sulphate  or  15  kilos,  of  alum  may  be  added  to  the  diazo 
-  lution,  which  is  then  evaporated  to  dryness.  Hydro- 
chloric acid,  sodium  bisulphate,  or  sulphate  of  alumina  may 
be  substituted  for  the  sulphuric  acid  employed  in  the 
example  given.  Diazodianisidine  may  be  obtained  in  the 
same  way.  For  the  preparation  of  the  diazo  solution  from 
tl  ese  compounds,  they  are  dissolved  in  water  and  neutralised 
with  an  alkali  or  with  sodium  acetate.  The  p-nitraniline 
product  is  known  commercially  as  Azopbor  PX. — T.  A.  L. 

Production  of  Dehydrothio-aniline  Sulpkonic  Acid  and 
cf  [Red]  Colouring  Mutters  therefrom.  A.  G.  Green 
and  K.  Jausen,  Manchester.  Eng.  Pat.  21,786,  Novem- 
ber 12,  1894. 

According  to  Fr.  Pat.  216,086,  a  lower  homologue  of 
dehydrothio-p-toluidine  is  obtained  by  heating  together 
p-toluidine,  aniline,  and  sulphur.  When  the  base  so 
obtained  is  treated  with  fummg  sulphuric  acid,  it  yields  a 
6   Iphonic  acid  which  probably  has  the  constitution — 

Cell  X'    \G.  C6H3 .  XH, .  SO,H 

The  substance  is  a  whitish  powder,  sparingly  soluble  in 
■water  with  a  bluish  fluorescence,  and  forms  easily  soluble 
a!kaline  salts.  The  ammonium  salt,  as  distinguished  from 
that  of  dehydrothio-/>-toluidine  sulphonic  acid,  is  easily  soluble 
in  water,  and  crystallises  in  small  colourless  needles.  The 
so-called  dehydrothio-aniline  sulphonic  acid  may  be  converted 
into  colouring  matters  by  two  methods,  either  by  combina- 
tion with  certain  diazo  compounds  or  by  diazotisation  and 
combination  with  amines,  phenols,  and  their  derivatives. 
For  the  preparation  of  the  thiobenzenyl  base,  107  kilos,  of 
p-toluidine,  140  kilos,  of  aniline,  and  128  kilos,  of  sulphur 
areheatedfor  24hours  until  the  loss  of  sulphuretted  hydrogen 
amounts  to  103  kilos,  and  the  temperature  has  risen  to 
24":  C.  In  order  to  purify  the  base,  it  is  distilled,  freed 
from  aniline,  and  crystallised  from  amyl  alcohol,  when  it 
forms  yellow  crystals  melting  at  151°  C.  The  base  is 
converted  into  the  sulphonic  acid  by  dissolving  100  kilos, 
is  400  kilos,  of  95  per  cent,  sulphuric  acid  and  slowly 
adding  400  kilos,  of  fuming  sulphuric  acid  (70  per  cent, 
of  S03)  until  a  sample  dissolves  to  a  clear  solution  in 
sodium  carbonate.  The  melt  is  then  poured  into  water, 
and  the  precipitated  sulphonic  acid,  after  having  been 
•washed  free  from  sulphuric  acid,  is  converted  into  the 
sodium  salt.  A  greenish-yellow  colouring  matter  for  cotton 
car  be  obtained  from  it  by  dissolving  32-75  kilos,  of  the 
sodium  salt  in  an  excess  of  sodium  carbonate  and  running 
in  the  diazo  solution  from  13-75  kilos,  of  p-nitraniline, 
keeping  the  mixture  alkaline.  After  standing  several 
Lours,  the  whole  is  warmed  to  70°  C.  and  the  colouring 
matter  is  salted  out.  The  following  method  describes  the 
preparation  of  a  colouring  matter  by  the  diazotisation  and 
conjugation  of  the  sulphonic  acid: — 32-75  kilos,  of  sodium 
dolydrothio-aniline  sulphonate  and  7 '25  kilos,   of  sodium 


nitrite  arc  dissolved  in  1,000  litres  of  water  and  acidified 
with  about  10-2  litres  of  30  per  cent,  hydrochloric  acid. 
The  diazo  compound  so  obtained  is  added  to  a  solution 
containing  11-5  kilos,  of  /3-naphthol,  4  kilos,  of  caustic 
soda,  and  10  kilos,  of  strong  ammonia  in  $00  litres  of 
water.  The  colouring  matter  which  separates  i-  filter- 
pressed  and  dried,  and  dyes  wool  red  from  an  acid  bath. 

— T.  A.  L. 

New  Basic  Yellow  Colouring  Mailer,  Production  of  a. 
A.  G.  Green  and  It.  Jansen,  .Manchester.  Eng.  Pat. 
21,787,  November  12,  1894. 

According  to  Eng.  Pate.  6319  and  14.KH4  of  1888  (this 
Journal,  1888,  02<>,  and  1889,771),  the  trialkylanimoniuin 
salts  of  dchydrothio-p-toluidinc  are  valuable  basic  colouring 
matters  for  silk  and  tannin-mordanted  cotton.  The  lower 
homologue  of  these  products,  which  can  be  obtained  by 
alkylating  the  thiobenzenyl  base  referred  to  in  the  preceding 
specification,  possesses  similar  properties,  but  dyes  a  yellow- 
somewhat  greener  in  shade  than  the  p-loluidine  derivative. 
The  following  proportions  are  given  : — 25  kilos,  of  the 
thiobenzenyl  base  melting  at  151c  C,  22-7  litres  of 
methyl  alcohol,  and  13 '6  litres  of  40  per  cent,  hydro- 
chloric acid  are  mixed  and  heated  in  an  autoclave  for  12 
hours  to  160° — 170°  C.  The  melt  is  then  dissolved  in  water, 
filtered,  and  the  colouring  matter  salted  out.  It  probably 
has  the  constitution — 

S 


C6H4/'  V.rv,H1.N(CH:)), 


\x 

/\ 

CH3    CI 

and  is  a  yellow  powder  which  dyes  a  somewhat  greener 
shade  than  Thioflavine  T.  In  place  of  alcohol  and  a  mineral 
acid,  methyl  bromide  or  benzyl  chloride  can  be  employed. 

— T.  A.  L. 

lied  Direct  Cotton  Colouring  Matters,  Improvements  in 
the  Manufacture  of.  A.  G.  Green  and  R.  Jansen, 
Manchester.     Eng.  Pat.  21,788,  November  12,  1894. 

The  thiobenzenyl  base  referred  to  in  the  above  specification, 
21,786,  is  after  diazotisation  combined  with  an  a-naphthol 
sulphonic  acid,  or  with  a  derivative  thereof,  in  which  at 
least  one  hydroxy-;  and  sulphonic  acid  group  have  the 
relative  positions  1:3.  Such  compounds,  for  example,  are, 
1. 3-naphthol  sulphonic  acid,  1 .3.  l'-naphthol  disulphonic 
acid,  1  .l'.3.3'-amido  naphthol  disulphonic  acid,  1.1'.  3. 3'- 
dihydroxynaphthalene  disulphonic  acid,  &c.  About  22 '5 
kilos,  of  the  thiobenzenyl  base  suspended  in  200  litres  of 
water  and  about  13-6  litres  of  30  per  cent,  hydrochloric 
acid,  and  cooled  with  ice,  are  diazotised  with  7  "25  kilos,  of 
sodium  nitrite.  The  clear  solution  obtained,  is  run  into  300 
litres  of  water  containing  30  •  5  kilos,  of  a-naphthol-e- 
disulphonic  acid  [OH  :  (S03H)2  =  1:3:1'],  and  20  kilos, 
of  dry  sodium  carbonate.  The  colour  which  separates  is 
filter-pressed  and  dried,  and  dyes  cotton  bright  red  from  an 
alkaline  oi  salt  bath.  The  colouring  matter  is  a  lower 
homologue  of  Erika  B  (Eng.  Pat.  17,333  of  1888;  this 
Journal,  1889,  980)  and  gives  a  yellower  shade  of  red  than 
this  dyestuff.— T.  A.  L. 

The  Production  of  Mixed  [Blue]  Disazo  Dyestuff s  from 
Dclta-amido-naphthol.  S.  Pitt,  Sutton.  From  L.  Cassella 
and  Co.,  Fraukfort-on-the-Maine,  Germany.  Eng.  Pat. 
22,273,  November  17,  1894. 

Br  combining  tetrazo  compounds  with  8-amido-naphthol, 
dyestuffs  are  obtained  which  are  quite  insoluble  in  water. 
If,  however,  the  intermediate  compound,  from  one  molecular 
proportion  of  a  tetrazo  compound  and  one  molecular  pro- 
portion of  a  disulphonic  acid  of  an  amido-naphthol  or  a 
liydroxynaphthalene,  be  further  combined  with  S-amido 
naphthol,  the  resulting  colouring  matter  is  soluble  and  dyes 
blue  to  blue  black  shades  fast  to  light  and  washing.  For 
example,  the  tetrazo  compound  from  24  •  4  kilos,  of 
dianisidine  is  added  quickly  to  a  solution  of  32  kilos,  of 
1 .  l'.3.3'-dihydroxynaplithalene  disulphonic  acid  kept 
alkaline   by  means  of  sodium  carbonate.     A  solution  con- 
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taining  10  kilos,  of  5-amido-naphthol  and  I  kilos,  of  caustic 
soda  is  then  added,  and  the  dyestuff,  which  t'orms  imme- 
diately, is  salted  out.  It  dyes  unmordanted  cotton  a 
dark  greenish-blue,  very  fast  to  light  and  washing.  The 
diauisidine  may  be  replaced  by  another  /(-diamine,  such  as 
tolidine,  whilst  other  disulphonic  acids  which  may  be  em- 
ployed are  the  1.1 '.2. 4  and  1 . 1'.3 .3'.-aruidonaphthol- 
disulphonic  acids  and  the  1 .1',2.4-dibydroxynaphthalerie 
<lisulphonic  acid. — T.  A.  L. 

The  Manufacture  or  Production  of  [Indigo  Blue]  Dye- 
Stuffs  and  Materials  therefor.  H.  E.  Xewton,  London. 
From  "  The  Farbenfabriken  vormals  P.  Bayer  and  Co.," 
tlberfeld,  Germany.  Eng.  Pat.  22,454,  November  20, 
1894. 

According  to  Eng.  Pat.  9C10  of  1894  (this  Journal,  1895, 
478)  7«-tolylene  diamine  is  phenylated  in  the  amido  group 
para  to  the  methyl  group  when  heated  with  aniline  or  its 
homologues  in  presence  of  an  acid.  When  these  com- 
pounds are  heated  with  naphthols  in  presence  of  a 
condensing  agent,  the  ortho-amido  group  is  substituted 
by  the  naphthyl  radicle,  yielding,  for  example,  phenyl-0- 
iiaphthyl  tolyiene  diamine — 

1.2. 4-C„H, .  CHa .  NHC10H; .  NHC6HS. 

This  substance  can  be  obtained  by  heating  together  1  kilo, 
of  phenyl-p-amido-o-toluidine  and  2  kilos,  of  #-naphthol 
for  20  hours  to  280°— 320°  C,  whilst  a  current  of  carbon 
dioxide  is  passed  through  the  mass.  After  cooling,  and 
extracting  with  soda-lye,  the  residue  is  crystallised  from 
benzene  and  petroleum  spirit,  and  after  recrystallisation 
from  alcohol,  separates  in  white  scales,  melting  at  120:  C. 
Higher  homologues  can  be  obtained  in  a  similar  manner, 
and  symmetrically  substituted  m-pheuylene  diamines  may 
be  obtained  by  heating  for  example  /«-amidodiphen_\lamine 
and  /8-naphthol  as  above.  The  specification  further  describes 
the  production  of  azine  dyestuffs  from  these  products  by 
■condensing  them  with  thenitroso  derivatives  of  secondary  or 
tertiary  amines,  or  with  /j-quinone  diimides  orchloroimiues, 
•or  with  certain  amido-azo  compounds  ;  cr  else  by  oxidising 
them  together  with  /^-diamines,  alkylated  /j-diamines  or 
fheir  sulphonic  acids.  For  instance,  10  kilos,  of  phenyl-^5- 
amido-0-naphthyl-o-toIuidine  are  dissolved  in  100  litres  of 
alcohol  and  86  kilos,  of  nitroso-dimethylaniline  hydro- 
chloride are  gradually  added,  and  the  mixture  stirred  until 
the  nitroso  compound  has  disappeared.  A  further  quantity 
-  ■<',  kilo-,  of  the  nitroso  -compound  and  3" 1  kilos,  of  zinc 
•chloride  i-  then  added,  and  the  whole  is  boiled  until  the 
formation  of  the  colouring  matter  is  complete.  The  melt  is 
then  diluted  with  water,  and  the  dyestaff  salted  out.  It 
%  bright  indigo-blue  shades  on  tannin-mordanted  cotton 
•  to  washing  and  light.  The  following  example  desci  i 
<he  preparation  of  a  colouring  matter  from  an  azo  com- 
pound:— A  mixture  of  8*2  kilos,  of  phenyl-p-amido-jS- 
i.aphthyl-',  toluidine,  4' 3  kilo*,  of  benzene-azo-a-uaphthyl- 
amine  hydrochloride,  and  20  kilo*,  of  phenol,  is  heated  on 
water-bath  until  the  presence  of  an  azo-COmponnd  can 
longer  be  detected.  The  melt  is  then  diluted  with 
water,  supersaturated  with  soda-lye,  and  the  precipitate  is 
filtered  off  and  pressed.  After  adding  acetic  acid,  the  pn  - 
■cake  is  extracted  repeatedly  with  boiling  water,  and  the 
llted  out  from  the  combined  filtrates,  after  adding 
hydrochloric  acid.  The  colouring  tnattw  dyes  reddish- 
shades  on  tannin-mordanted  cotton  Por  the  pre- 
paration of  ■  colouring  matter  by  the  oxidation  method, 
of  pbeny)-p-amido-£-naphthyl-o-toluidine  ami 
n  kilos,  oi  //  smido-diethylsniline  hydrochloride  are  dissolved 

•     of  alcohol,  the  whole  being  oxidised  tj  gradu 
adding  a   kilo-,   of   sodium    bichromate  dissolved   in 
•  •  .  quantity  of  water.     Am  t  constant 

a  ing  the   u.<  it,  the  dye  stuff  i-  salted 
I   by  re-disftolviug  and  again   precipitating.     It 
les  on  tannim  d  cotton.     I .  \.  L 

/"7""""""/  "'  l>'r  Ha  u  Cotton  Blue  and  Violet 
''  L.   >;.    Will  ■,     Turner,    Houuslow. 


"■     •  •■      '•  i J 1 1  bum     BUU       i\  . 


'  ">■   '  d    bj   the 

of  the  hydrochlorides  of  the  nitrosocompound 


secondary  or  tertiary  aromatic  amines  on  the  induline  melt 
in  presence  of  a  solvent  such  as  dimethvlaniline,  ethylaniline, 
or  aniline.  Basic  cotton  dyestuffs  are  pi  tduced,  which  give 
induline  shades  on  a  tannin  mordant.  For  the  production 
of  one  of  these  dyest'ilT-,  40  kilos,  of  violaoiline  (obtained 
by  heating  together  aniline  and  amido-azobenzene  hydro- 
chloride) and  31  kilos,  of  nitrosodimetbylaniline  hydro- 
chloride are  gradually  stirred  into  40  kilos,  of  dimethvlaniline 
at  70°  C.  After  the  reaction  has  ceased,  the  melt  is  raised 
to  1401  C.  until  all  the  nitroso  compound  has  disappeared, 
and  after  cooling  to  lu"  ('.,  it  is  neutralised  with  caustic 
soda,  and  the  dimethylaDiline  distilled  off.  After  grinding, 
dissolving  in  dilute  hydrochloric  acid,  and  filtering,  th: 
dyestuff  is  salted  out,  pressed,  and  dried,  when  it  forms  a 
brownish-black  powder.  A  further  claim  is  made  for  the 
production  of  colouring  matters  by  reacting  on  primary 
aromatic  amines  and  amido-azo  compounds  with  the  nitroso 
compounds  of  secondary  aromatic  amines  in  presence  of 
hydrochloric  acid  at  a  temperature  of  70° — 175'  C.  (.see  also 
Eng.  Pat.  17,204  of  1889;  this  Journal  1890,  1032). 

— T.  A.  L. 

Fast  Yellow  Dyestuffs  from  the  Sttlpko  Acids  if  Dehydro- 
thiotoluidine  or  Analogous  Bases,  the  Production  of. 
S.  Pitt,  Sutton.  From  L.  Cassella  and  Co  ,  Frankfort-on- 
the-Maine.     Eng.  Pat.  22,914,  November  26,  1S94. 

These  dyestuffs  are  produced  by  the  action  of  hypochlorites 
in  a  faintly  alkaline  solution  on  the  diazo  derivatives  of 
dehydrothiotoluidine  sulphonic  acid  or  analogous  compounds. 
24-2  kilos,  of  dehydrothiotoluidine  melting  at  191"  ('. 
dissolved  in  96  kilos,  of  sulphuric  acid  at  30° — 40°  C,  are 
sulphonated  with  36  kilos,  of  fuming  sulphuric  acid  contain- 
ing 60  per  cent,  of  S02,  at  a  temperature  of  503  C.  When 
completely  sulphonated,  the  melt  is  poured  on  to  ice,  the 
sulphonic  acid  filtered  off  and  dissolved  in  water  by  adding 
sodium  carbonate.  The  solution,  after  aeidulation  with 
46  kilos,  of  hydrochloric  acid,  is  diazotised  by  adding 
7  kilos,  of  sodium  nitrite  at  about  20°  C.  After  standing 
about  balf-an-hour,  the  diazo  compound  obtained  is  added 
to  a  solution  containing  22  kilos,  of  sodium  carbonate  and  a 
quantity  of  sodium  hypochlorite  corresponding  to  17' 7  kilos. 
of  chlorine.  The  whole  is  allowed  to  stand  12  hours  and  i- 
then  warmed  to  80°  C,  the  colouring  matter  being  sub- 
sequently salted  out.  It  dyes  uumordanted  cotton  a  yellow- 
fast  to  lijrht,  alkalis,  and  chlorine.  |  See  al-o  Eng.  Pat.  5761 
of  1892.)— T.  A.  L. 

The  Manufacture  or  Production  of  [Black]  Colouring 
Matters,  and  Materials  therefor.  II.  F.  Xewton,  Lon- 
don. F'rotn  "  The  Farbenfabriken  vormals  P.  Haver  and 
Co.,"  Blberfeld,  Germany.    Eng.  Pat.  23,584,  December  4, 

1894. 

Bv  the  action  of  p-phenylenediamine  on  a  salt  of  o-chloro- 
m-nitrobenzene  Bulphonic  acid  (Cl:S03rJ:NOa  =  l:2:4)in 

presence  of  sodium  acetate  in  an  aqueous  solution  and  sub- 
sequent decomposition  with  hydrochloric  acid  there  results 
after  reduction,  the  compound  p-diamido-diphenylamine- 
0-sulphonic  acid  — 

<  1.4  )II  A. r.,H. . Mi. rjj  .si)  n.XIF<  1   2.4) 

which  is  to  be  employed  as  the  base  for  the  production  of 
disa/.o  colouring  matters.     By  converting  the  base  into  its 
tetrazo  compound,  and  combining  this    with  two  molecular 
proportions  of  an  amido-nnphthol  sulphonic  acid,  colouring 
matters  of  no  particular  value  Aw  obtained,  whereas  sym- 
metrical disazo   dyestuffs  produced  by  combining  the  coin- 
pound    with   a   m-diamii.c  yield  valuable  colouring   matters 
for  cotton,  which   can  be  further  diazotised   and  combined 
on    the   fibre.      Mixed   disazo  compounds,  of    which   the 
following  is  an  example,  are  also  valuable  cotton  colouring 
matters.    The  tetrazo  compound  from  2*8  kilos,  of  /' 
mido-diphenylaniine-o-sulphonio  acid   (bv  stirring  into 
litn  -  ol  water  with  3  kilos,  of  hydrochloric  acid  20    B.  and 
diazotisation  with    I  ■  I  kilos,   of  sodium  nitrite  in  con 
trated  solution)   is  run  im  i  an  all  aline  solution  contain 
2i  i    2.  l'.3'-amido-napht  hoi  sulphonic  acid.      I' 

intermediate  compound  which   forms  quickly  i-.  diazotised 
bi  acidifying  the  mixture  and  adding  0*7  kilos,  of  sod 
nitrite  in  concentrated  solution      A  gelation  of  8*8  kilos,  of 
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m-phenj  It  ne  diamine  hydrochloride  is  than  added,  the  forma- 
tion of  the  dyestufl  being  assisted  by  the  addition  of 
.sodium  acetate.  The  colouring  matter,  after  salting  out, 
(in-  vnv  deep  black  shades  mi  unmordanted  cotton  fast  to 
icid.fi  aud  alkalis,  and  has  the  Following  formula — 

/Cl,lI,.N,.CllllI,(()II)(SO,Xii).NJ.(M[./.\l(J) 
II X  ( 

\C„H8(S03Na).N2.C6H3(NHg)a. 

In  place  of  the  above-mentioned  amido-naphthol  sulphonic 
acid,  other  amido  compounds  maybe  used,  preferably  those 
which  ran  In-  furthi  r  diazotised,  and  the  usual  methods  for 
obtaining  different  combinations  may  be  applied. — T.  A.  L. 


V .-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Indian  Jule,  some  Experiments  on.      First  Report. 

Imp.  Insr.  ,j.  (i:, .Slat(li  Department),  1- 

These  experiments  are  intended  to  throw  light  on  the 
chemical  history  of  the  fibre  both  in  the  plant  and  during 
transit  from  India,  and  to  indicate  certain  directions  of 
probable  improvements. 

Under  the  auspices  <,f  the  Indian  Government  a  growing 
crop  (1894)  was  selected  and  stems  were  cut  down  at 
critical  periods  of  growth  ;  the  fibre  was  separated  from  the 
stems  in  the  usual  way,  400  lb.  being  operated  upon  in 
each  experiment.  The  \ields  showed  only  small  variations, 
viz.  from  24—26  lb. 

(1.)  The  fibre  samples  were  sent  over  and  analysed  in 
the  laboratory  of  the  Institute  by  the  methods  of  Cross  and 
Be  van.  The  results  arc  appended,  with  the;  remarks  of  the 
experts  who  examined  the  fibre  :  — 


Stage  of  Growth. 

Moisture. 

Ash. 

buss  by  Alkaline 
Hydrolysis. 

Loss  by  Acid 
Purification. 

Cellulose. 

Loss  on 
Mercerising. 

Nitration. 
Yield  of 

(a.)                (0.) 

Nitrate. 

11 '55 

s-7l 

l-l 

ri 
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s-:i 
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11*9 

ire 

12.0 
11-2 

0-8 
0-5 

0-7 
2-4 
1-4 

7f0 
76'2 
71-1 
74-8 
76-4 

Hi-2 
10-7 
12-0 
s-1 
11-0 

137-2 
132-1 

lu-71)                  1-4 

lO'OO                Tl 

:c72                  0-9 

132-2 

133-2 

13(J-I> 

Ui  marks  made  by  Collector  of  Samples. 

1.  A  fine,  soft,  silky  fibre. 

2.  Quality  inferior  to  above. 

3.  Quality  still  coarser. 

4.  Quality  as  above.      (The    usual    time    for   cutting   in   this 

district.) 

5.  Inferior  quality.    Plants  cut  at  this  stage  for  see  1  only. 

The  results  of  the  chemical  analysis  taken  as  index  of 
quality  conform  with  the  judgments  of  the  experts  as  to 
commercial  value. 

The  results  show  that  there  are  no  sudden  changes  in  the 
composition  of  the  fibre  at  the  critical  periods  of  growth, 
and  that  the  incrustation  of  these  lignified  fibres  expresses 
their  morphological  history  only  ;  the  common  assumption 
that  incrustation  signifies  an  overlaying  of  cellulose  by 
non-cellulose  (lignone)  constituents  is  an  error.     (Compare 

A.  Pears,  Chem.  Soc.  J.  63,  804  ;  65,  471.) 

(2.)  The  fibre,  after  separation,  has  also  been  treated 
with  dilute  alkaline  solutions  to  remove  the  easily  hydro- 
lysable  constituents. 

These  samples  are  still  under  examination  and  the  results 
will  be  communicated  in  a  later  report. — C.  F.  C. 

PATENTS. 

Fibres  extracted  from  the  Plants,  Stems,  or  Straws  of 
Flax,  Hemp,  Ramie,  or  the  like,  Improved  Means  or 
Apparatus  for  De-gumming  or  otherwise  Treating  the. 
T.  Burrows  and  D.  E.  Radclyffe,  London.  Eug.  Pat. 
14,903,  August  3,  1894. 

One  form  of  the  apparatus,  devised  for  the  purpose  of 
ungumming,  washing,  bleaching,  "or  otherwise  treating" 
the  fibres  specified  in  the  title,  consists  essentially  of  a  tank 
a  (Fig.  1)  in  which  are  placed,  along  with  suitable  driving 
mechanism,  two  pairs  of  chain-pulleys  A  and  endless  chains 

B,  carrying  perforated  or  reticulated  drums  or  cages  d 
filled  with  the  ribbon  like  masses  of  the  fibres  to  be 
treated. 

Horizontal  strips  or  bars  of  metal  b  and  e,  attached  to 
the  sides  of  the  tank,  serve  to  support  the  projecting  axes 
c  of  the  cages.  The  ends  g  of  the  lower  pair  of  bars  are 
curved  upwards,  forming  guide-channels/. 

In  a  second  form  of  the  apparatus  (Fig.  2,  see  next  page"), 
discs  I,  affixed  to  shafts  D,  carry  radial  arms  J  with  forked 
ends  C  for  the  reception  of  the  projecting  trunnions  of  the 
cages. 


Remarks  rv\<\"  by  Mr.  Collyer. 

1.  Bright  yellowish,  (dear;  mostly  good  strength;  best  of  its 

clasN. 

2.  Bright,  silky,  soft ;  mostly  strong ;  fairly  clear. 

3.  Dull  grey,  specky  ;  mostly  tender ;  mixed. 

4.  Dull  gfev  :  of  mixed  strength  ;  rather  specky. 

5.  Bright,  clear  ;  of  medium  strength  ;  rather  specky. 

By  means  of  these  arrangements  the  fibrous  masses  arc- 
readily  introduced  into,  or  withdrawn  from  the  tanks  in 
which  the  requisite  operations   upon  them   are  performed. 

Fix   1. 


A  tank  is  preferably  reserved  for  each  process,  a  series  of 
tanks  being  employed,  and  the  transference  of  the  cages 
from  one  tank  to  another  effected  by  an  overhead  crane. 

— E.  B. 

Fibrous  Peat,  Cleaning  and  Treating,  Improvements  in  the 
Process  of ,  and  Machinery  or  Apparatus  for.  G.  A. 
Cannot  and  .1.  Burke,  London.  Eug.  Pat.  18,904, 
October  5,  1894. 

Claims  are  made  for  the  use  of,  or  improvements  in,  the 
following  apparatus  for  cleaning  and  preparing  fibrous 
peat  :  — 

1.  A  beating-engine,  consisting  of  a  series  of  breaking- 
and  beating-cylinders  and  arms,  with  endless  travelling 
bands  for  the  convej-ance  of  the  peat,  and  screens  for  the 
separation  of  stones  and  other  impurities. 

2.  A  machine  for  finishing  and  fractionally  separating 
the  fibres,  comprising  a  revolving  drum   with  radial  saw- 
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shaped  tee,th,  feeding-rollers,  an  oscillating  screen,  and  a 
fan  and  beaters  for  blowing  the  fibres  into  a  series  of 
chambers,  in  which  they  are  deposited  according  to  their 
degrees  of  fineness,  the  finest  "  down-like  "  fibres  being 
furthest  carried  by  the  air-current,  and  an  exhausting-fan 
to  assist  the  action  of  the  fan  and  beaters. 

3.  A  finishing  carding-engine  : — card-cylinders,  doffing 
cylinder  and  cornb,  toothed  blades,  rollers,  endless  moving 
bands  having  a  lateral,  oscillating  motion,  and  winding 
roller-. 

A  modification  of  a  process  of  preparing  peat  previously 
patented  by  Cannot  (En«r.  Pat.  8742  of  1888)  is  also 
claimed.  This  consists  in  submitting  the  peat  successively 
to  washing  with  water,  treatment  with  caustic  soda,  potash, 
or  carbonate  of  soda,  washing,  treatment  with  sulphuric  or 
hydrochloric  acid,  and,  finally,  a  thorough  washing  with 
water.  The  peat  may  afterwards  be  bleached  by  means  of 
chlorine  or  hypochlorous  acid. — E.  1!. 

Waterproof  Fabrics,  improvements  in  the  Manufacture  of 

L.  Frankenstein,  Manchester.     Eng.  I'at.  5120,  March  11, 
1895. 

The  "proofed"  surfaces  of  waterproof  fabrics,  whilst  in 

an  unfinished  or  sticky  state,  are  prepared  for  printing 
upon  by  covering  them  with  a  fine  layer  of  bone-dust  "or 
material  of  similar  chemical  composition."  The  fabrics 
are  then  printed  in  the  ordinary  manner  of  calico-printing. 

The  bone-duel  may  be  used  in  a  white-  or  bleached  con- 
dition, or  may  be  dyed  prior  to  being  applied,  giving  in  the 
latter  case,  coloured  ground*. 

The  proofing  is  vulcanised  preferably  after  printing, 
although,  should  it  be  found  mure  convenient,  thin  1 1 1 ; i \  be 
dour;  before  printing. 

• ':ond  layer  of  the  proofing  may  i>e  applied  to  the 
surface  after  printing,  to  render  the  colours  faster. — E.  15. 

The  Carbont  >iti<m  of  Wool  and  other  Material,  Improve- 
ments relating  to,      II.  Bcbirp,  Barmen,  Germany. 

Pat.  12,012,  .June  20,  JHo.-,. 

'1  in  principal  claims  .-ire  lor  a  process  of  carbonising  and 
for  the  use,  as  a  whole,  of  apparatus  adapted  f<>i  carrying 
it  out.    Claims  are  made,  in  additioh,  for  the  construction 

I  arrangement  of  various  parts  of  the  apparatus. 

The  process  consists  in  introducing  into  a  revolving 
drum,  preferably  of  polygonal  ihapo,  which  contain  the 
materials  to  be  •  'I,  a   mixture   of  hot,    imokeli 

rired  from  tie-  combustion  of  coke  or  gases,  hydro 
chloric   add  vapours,  produce. I    },y  letting   tin-  .-,« j 1 1 eoii s   acid 
drip  into  a  pot  placed    on  the  i|,,.   coke   or 

■■■  burnt,  hydrochloric  acid  vapour*,  generated   from 


a  mixture    of  hydrochloric    and    sulphuric    aeids,    and    air 

heated  by  :i  passage  along  with  the  other  gases  through  thi 
combustion  chamber  and  Hue,  the  whole  being  intimately 
mixed  in  a  system   of  zigzag   Hues   before    entering  the 

drum.  The  gases  are  drawn  into  the  drum  by  an  exhauster 
which  sends  them  afterwards  through  Hues  filled  with  wet 
coke  or  other  absorbent  material.  A  bye-pass  is,  further, 
arranged  to  lead  the  gases  from  the  exhauster  back  to  the 
furnace,  in  case  they  should  not  have  been  sufficiently 
burnt. — E.  H. 

Haw  Silk,   an    Improvement   in.     ('.  Kis-Kummer,  Basle, 
Switzerland.     Eng.  Pat.  15,152,  August  12,  1895. 

The  seiicin-eoating  of  the  silk  fibre  is  rendered  insoluble 
by  treatment  with  a  fatty  aldehyde,  by  preference  formal- 
dehyde. 

This  is  effected  by  placing  the  raw  silk  in  the  form  of 
threads,  or  in  a  woven,  knitted,  plaited,  or  other  condition, 
in  a  | — ^  per  cent,  solution  of  formaldehyde,  and  allowing 
it  to  remain  therein  for  about  three  hours  at  the  ordinary 
temperature.  The  silk  is  then  rinsed  in  water  and  dried. 
The  traces  of  formaldehyde  left  in  it  may,  if  desired,  be 
removed  by  means  of  ammonia. 

The  sencin  modified  in  this  manner  is  quite  insoluble  in 
acid,  hot  soap,  and  dilute  alkaline  solutions.  The  silk  so 
treated  is,  moreover,  stronger  than  ordinary  raw  silk  and 
its  dyeing  properties  are  modified. — E.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 

Turkey-Red  Oil  for  the  Bleaching  of  Cotton  Goods.  G. 
G.  Hertel.  Hbchst  on-thc-Maine.  Ger.  Pat.  75,435, 
March  30,  1893. 

The  cotton  goods  are  either  soaked  with  Turkey-red  oil, 
dried  and  then  boiled  under  pressure  with  caustic  soda-lye, 
washed,  soured,  and  soaped,  or  else  at  once  boiled  under 
pressure  with  caustic  soda-lye  and  Turkey-red  oil  together, 
without  previous  preparation,  and  afterwards  subjected  to 
further  treatment  a;;  described.  The  process  is  said  to  be 
particularly  suited  to  the  case  of  Mako  cotton,  which 
hitherto  could  only  be  bleached  by  means  of  strong  chloride 
of  lime  solutions.  The  bleached  cotton  is  said  to  be  pure 
white,  free  from  oxycellulose  and  lime  salts,  and  suited 
especially  for  alizarin  dyeing. — W.  S. 

Comparative  Dye   Tests,  Accuracy  of  the  Method  of.     C. 
S.  I'.oyer.     Ainer.  Chem.  J.  17,  1895,  4f>8—  472. 

Tin:  relative  values  of  a  number  of  samples  of  sumac 
extract  and  logwood  were  determined  by  comparative  dye- 
tests,  and  were  found  to  accord  very  closely  with  those 
obtained  by  analysis  (by  absorption  of  the  sumac-tannic 
acid  and  hematoxylin  and  hsematein  with  hide-powder). 

The  method  of  estimating  the  colouring-values  of  dye- 
stnffs  l'.\  comparative  dye-trials  has  the  distinctive  advan- 
tages of  readily  showing  admixtures  of  other  colouring 
matters  in  the  sample  under  examination,  and  ill  some 
instances  of  affording  an  indication  of  the  process  of 
manufacture  followed.  Thus,  logwood-extract  which  has 
been  treated  with  hydrogen  dioxide  gives  evidence  of  this 
by  dyeing  ordinary  cbrome-mordauted  wool  more  rapidly 
than  unoxidised  logwood  extract. — E.  li. 

Dyeing    Leather    with     Basic    Colours.     Paul    Bertram. 
I  .ii her  Zeit.  6,  1895     I '.)  I,  298. 

The  author  consider*  the  use  of  tartar-emetic  only  necessary 
as  a  fixing  agent  in  the  dyeing  nl  leather  with  basic  colours, 
when  the  uncombined  "tannin"  is  not   removed  from  the 

lei.       It    may,  however,   be    used    with    advantage  in  the 

of  dark  colours  such  as  Philadelphia-yellow,  Philadel- 
phia brown,  Ethyl-green,  and  Auramine,  giving,  however, 
a  darker  and  fuUer  -hade.     With  b'asl  blue  B,  on  the  other- 
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hand    the    .-liadr    Incomes   lighter    by    lis    i!-'-.      With    light 

colours,  blue  or  rose)  tartar  emetic  should  not  be  used,  or 
a  brownish  tinge  Mill  be  produced.  The  strength  recom- 
mended i-  l  gnn.  per  litre.  The  author  maintains  that  a 
weak  hath  of  sulphuric  acid  for  lo  minutes  previous  to 
dyeing,  •washing  thoroughly!  produces  a  better  result,  the 
leather  being  more  pliable  and  of  a  more  even  tint. 

In  order  to  remove  the  uncomhined  tannin  from  skins  to 
be  dyed,  such  as  "  Bkivers,"  "  calf-skins,"  and  "  Moroccos," 
skivers  should  be  soaked  in  water  at  30° — 3^  C.  for  about 
half  an  hour,  moving  them  frequently  to  avoid  sticking 
together.  They  should  then  be  placed  one  by  one  in  a 
revolving  drum  about  10  ft.  diameter,  and  revolved  for 
about  10  minutes  in  10—12  litres  of  water  at  30°—  85°  C. 
per  dozen  skins.  The  water  is  then  allowed  to  run  off,  and 
the  process  is  repeated  with  10 — 12  litres  per  dozen  of  fresh 
water  at  the  same  temperature  for  a  few  minutes,  after 
which  the  skins  are  taken  out,  rinsed  well  in  cold  water, 
and  if  to  be  dyed  in  pairs,  they  are  pressed  together,  with 
a  brass  "  sleeker." 

The  treatment  for  calf-skins  and  Moroccos  is  similar. 
The  former,  however,  are  "  drummed  "  for  4 — 5  hours, 
and  Moroccos  3 — 4  hours.  Skins  prepared  thus  are  freed 
from  all  uncombined  "tannin,"  and  will  take  the  dye  in  a 
regular  shade.  Only  so  much  tannin  is  left  in  the  skins  as 
is  necessarj-  to  fix  the  colour. — J.  G.  P. 


PATENTS. 

Fast  Azo  Colours  upon  tl\,e  Fibre,  a  Process  for  the  Pro- 
duction of  .  O.  Imray,  London.  From  Farbwerke,  vorni. 
Meister,  Lucius,  and  Briining,  Germany.  Eng.  Pat.  14,601, 
July  30,  1894. 

Bi  the  simultaneous  addition  of  copper  salts,  a  very  favour- 
able effect  is  produced,  not  only  with  dianisidine  or  diphene- 
tidine  (as  previously  known),  but  also  with  other  diazo- 
eompounds  which  can  be  combined  with  /8-naphthol  on  the 
fibre.  Thus,  a  beautiful  dark  and  particularly  fast  black 
can  be  obtained  b}'  causing  the  diazo  or  tetrazo  compound 
of  aniline  or  of  a  toluidine  or  xylidine  or  their  nitre-deriva- 
tives, or  a  phenylene-  or  toluylene-diamine,  or  the  diazo  or 
tetrazo  compound  of  amido-diphenylamine,  benzidine,  toli- 
dine,  amido-azo-benzeue  or  toluene,  or  of  a  naphthylamine 
as  a  mixture  with  the  tetrazo  compound  of  dianisidine  or 
diphenetidine,  in  the  presence  of  copper  salts  and  Turkey- 
red  oil,  to  act  on  /3-naphthol-sodiuin  upon  the  fibre.  The 
black  can  be  resisted  by  means  of  tin  crystals. — W.  E.  K. 

Dyeing  Yarns  and  Slubbings  or  Ravings,  or  otherwise 
Treating  the  same  ivith  Liquids,  Improvements  in  Appa- 
ratus for.  J.  Pritchard  and  P.  A.  Blair,  Galashiels, 
Selkirk.     Eng.  Pat.  17,172,  September  10,  1894. 

This  invention  relates  to  apparatus  for  dyeing  3'arn,  &c, 
of  that  kind  in  which  a  semi-cylindrical  vat  has  in  its 
axis  a  rotating  shaft  carrying  two  or  more  main  frames  or 
sets  of  radial  arms,  which  at  their  outer  {■arts  carry 
smaller  frames  for  holding  the  yarn.  It  consists  in  detail 
improvements  in  these  smaller  frames,  and  in  the  mechanism 
for  turning  them,  and  in  means  for  equalising  the  tempera- 
ture of  the  liquid  in  the  vat. — W.  E.  K. 


Colour  Printing  and  Apparatus  therefor,  Improvements 
relating  to.  J.  Bachelerie,  Paris.  Eng.  Pat.  18,442, 
September  28,  1894. 

Tins  process  is  applicable  for  the  multiple  printing  of 
eugravinss  and  the  like,  or  for  producing  superposed  tints 
upon  the  already  coloured  sheet.  From  a  sheet  of  felt,  or 
the  like,  shapes  are  cut,  the  outlines  of  which  represent  a 
single  colour,  and  after  the  various  pieces  of  felt  have  been 
saturated  each  with  its  proper  colour,  they  are  reunited  to 
form  the  inking  plate.  The  colours  are  then  transferred  by 
means  of  a  suitable  press  on  to  a  sheet  or  plate  of  india- 
rubber,  glass,  or  celluloid,  either  plain,  strippled,  or 
engraved  with  the  drawings  or  characters  to  be  printed,  and 
from  this  the  impression  is  taken  on  to  the  sheet  or  surface 
to  which  the  print  is  to  be  applied. — W.  E.  K. 


"Dyeing  Skins,  Improvements  in  Mar  hi neru  or  Apparatus 
for.      R.    Brgaug,    Magdeburg,   Germany.       Bag.    Pat. 
19,127,  October  12,  1894. 

This  invention  relates  to  machines  for  dyeing  -kins,  in 
which  the  skin  is  placed  upon  a  rotating  table  to  the  centre 
of  which  the  dyeing  liquid  is  supplied,  and  is  then  can 
by  centrifugal  force  to  spread  over  the  whole  skin. 
Hitherto  the  liquor  thrown  off  has  been  raised  by  a  pump 
and  re-poured  on  to  the  centre  of  the  table.  15y  the  present 
invention  the  pump  is  dispensed  with  and  the  circulation  of 
the  liquor  rendered  automatic.  This  is  effected  by  forming 
a  channel  at  the  edge  of  the  table  by  means  of  an  inwardly 
and  upwardly-bent  flange,  and  by  providing  a  flexible  pipe 
arranged  above  the  table  in  such  a  manner  that  the  dyeing 
liquid  collecting  in  the  channel  and  participating  in  the 
rotatory  motion  of  the  table,  will  be  caused  to  pass  through 
the  flexible  pipe  and  be  discharged  over  the  centre  of  the 
table  for  re-use. — W.  E.  K. 


Improved  Dyewood  Extractor.     II.  S.  Wilkinson,  Halifax 
Yorks.     Eng.  Pat.  22,174,  November  16,  1894. 

Tin:  use  or  employment  within  a  dye-vat  of  a  dyewood 
extractor  consisting  of  a  suitable  iron  or  other  frame 
covered,  or  partly  so,  with  a  metallic  gauge,  and  having 
doors,  the  purpose  being  to  prevent  dyewood  which  is 
undergoing  extraction  from  escaping  from  the  dye-vats  into 
the  streams  or  drains,  as  also  to  keep  it  from  contact  with 
the  goods  which  are  being  dyed.  Much  after-labour  in 
washing  is  thus  said  to  be  saved. — \Y.  S. 

Machinery  for  Dyeing  and  lileacliing  Yarns  and  Fabrics, 
Improvements  in.  J.  Clapharr,  Bradford,  \V.  \V.  L. 
Lishman,  Todmordeu,  and  M.  Jefferson,  Bradford. 
Eng.  Pat.  22,221,  November  17,  1894. 

An  invention  having  for  its  objects  the  provision  of 
mechanism  for  raising  or  withdrawing,  for  inspection  or 
necessary  manipulation,  yarns  or  fabrics  from  dye-tanks, 
without  drawing  off  the  liquor  contained  in  the  latter,  and 
for  preventing  the  escape  into  the  atmosphere  of  gases  cr 
"  obnoxious  fumes  "  evolved  from  the  liquors  employed. 

The  apparatus  designed  for  the  attainment  of  the  first  of 
these  objects,  consists  of  a  series  of  tanks,  placed  side  bv 
side,  with  guide-  and  immersion-rollers  mounted  in  frames 
which  can  be  lifted  out  of  the  tanks. 

That  devised  for  the  second  object  consists  essentially  of 
'■  one,  two,  or  more  chambers  "  arranged,  "  in  a  manner 
somewhat  similar  to  a  gasometer,"  above  the  tanks  in  which 
the  gases  are  generated. 

The  mechanism  is  described  with  the  aid  of  drawings  in 
the  original  specification,  to  which  reference  must  be  made 
for  details. — E.  B. 

Engraving  and  Preparing  Rollers  and  Surfaces,  ivith  tin 
Aid  of  Photography,  for  Printing  upon  Calico,  Paper, 
and  other  Fabrics  and  Materials,  Improvements  in  the 
Methods  of  and  in  Apparatus  for.  C.  A.  Burghardt  and 
H.  Meller,  Manchester.  Eng.  Pat.  22,513,  November  21, 
1894. 

The  engraving  of  printing-rollers  and  surfaces  is  accom- 
plished by  the  aid  of  photography  in  the  following  manner  : — 

<   The  design  to  be  reproduced  is  first  prepared  and  a  photo- 

,  graphic  negative  is  taken  from  it.  From  this  a  print  is 
obtained  on  a  sheet  of  zinc,  paper,  glass,  or  other  suitable 

'  material  covered  with  a  film  of  '•  bichromated "  gelatin, 
albumin,  or  gelatin  and  albumin.  This  is  developed  and 
inked  with  ordinary  acid-resisting  ink  so  as  to  produce  a 
lithographic  transfer,  and  from  it  an  impression  in  ink  is 
transferred  in  a  dark  room  to  a  trausferring-roller  coated 
with  "  bichromated  "  gelatin.  The  roller  is  next  exposed 
to  light  in  order  to  render  insoluble  those  parts  of  the  film 
which  do  not  bear  the  impression  of  the  design,  and  it  is 
then  "  developed "  in  -water.  It  is  now  ready  for  use  in 
transferring  the  design  to  the  printing-surface,  a  copper 
cylinder,  for  instance. 

I  A  convenient  form  of  apparatus  for  obtaining  the  design 
from  the  photo-lithographic  print  ou  the  trausfeiring-rollei 
is  described  and  patented. — E.  B. 
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Aniline  Black,  an    Improved    Pidccss  of    Printing  on. 

II.  H.  Lake,  London.     From   II    Schweitzer  and   E.  N. 

Dickerson,  New  York,  U.S.A.     Eng.  i'at.  11,087,  June  5, 

1805. 
Fou  production  of  a  red  resist  or  discharge  coloured 
pattern  oh  an  aniline  black  ground,  a  mixture  of  nitrosamine, 
sodium  salt  of  /3-uaphthol,  and  oxide  of  zinc,  is  printed  on 
the  aniline-black  prepared  cloth  and  the  black  developed 
in  the  usual  manner.  The  nitrosamine  and  /3-naphthol 
may  be  replaced  by  their  kuown  analogues. — W.  E.  K. 

Applying    Colouring  or  Staining   Material   to  Paper  and 
the  Ike,  Method  of  and  Apparatus  for.     X.   Browne, 
London.     From  A.  Koebig,  Dresden,  Saxony.     F'ng.  I'at. 
12,746,  July  2,  1895. 
For  the  purpose  of  colouring  paper  and  the  like  on  both 
sides  at  one  operation,  the  paper  is  passed  vertically  between 
two  brush  spreaders  •which  apply  the  colour,  working  simul- 
taneously on    both  sides  with    equal  speed    and  pressure, 
but  in  opposite  directions.     By  reason  of  the  equal  pressure 
which  the  two  sets  of  brushes  exert  upon  the  paper,  they 
reciprocally  act    as    supports    for    one    another,  rendering 
further    support  for  the  paper  unnecessary,  and   by  their 
equal    speed    and  opposite  motion,  the  paper   is  kept  flat 
and  creasing  is  avoided. — W.  E.  K. 

Dyeing    Machines,   Improvements  in.      E.    Weldon,    Xew 

Basford.     Eng.  Pat.  10,002,  August  26,  189.3. 
Ax  invention  relating,  more  particularly,  to  mechanism  for 
dyeing  knitted  or  woven  garments. 

A  dye-vat,  with  two  vertical  flat  sides  A  (see  figure), 
and  a  curved,  preferably  semi-circuiar,  bottom  B,  has  one 
or  more  paddle  wheels  E,  fixed  at  such  a  height  above  it 
that  their  vanes  dip  into  the  liquor  contained  in  it. 
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The    wheels  arc    driven  either    by  bevel-gearing   or  by 

OCket-wheelfl  attached  to  or  forming  part  of  them,  .iinl 
'bains.  If  more  than  one  wheel  he  used  for  a  vat,  thej 
are  driven  in  tin-  tame  direction. 

In   dyeing,  the   rotation   of  the   paddle-win  -els  causes   the 

dye-liquor  and  the,  materials  which  are  being  dyed  ton 

in  a  continuous  Stream   towards  one  side  of    the  vat,  and 
■thence   downward-  across    the   bottom   and   i.pwards   to   the 

opposite  side. 

in  pipe  J,  which  serw     in  heat  the  dye-liquor, 
i-  placed  below  a  false-bottom  II. 

By  means  of  this  arrangement,  the  materials  are  evenly 
dyed,  and  they  do    not    become    entangled,  and    manual 

■    I  with. —  E.  li. 


T/II-ACIDS.  ALKALIS,  AND  SALTS. 

Nitrii  Acid,  Thi    Condensation   "I      I     Hart.    J.   Amer. 

'"•   Hoc    1895,   17     .-,7';     579.     (See    'l,,    Journal, 

i,  !  1:17.; 

Tub  good  points  of  this  apparatus   are  brienj  summed  up 
b]  the  author  a-   follows:— (1.)  It  give     great  efflcici 
with  -mall  fti  (a.)  It  requires  hut  little  water, 

It    1  but  little    ih, 01  ipace.     ( \.)  li    redui  1  -    the 


pressure,    and    so  reduces  leakage, 
cheaply  repaired. — A.  K.  M. 


(5.)  It  is  easily  and 


Nitric  Acid,  some    Points  in    the  Distillation  of.      E.  Hart. 

J.  Amer.  Chem.  Soc.  1897),  17,  580— 5X1. 
In  this  paper  the  author  descrihes  the  results  he  has 
obtained  with  his  tube  condenser.  He  obtains  a  distillate 
containing  a  very  low  percentage  of  nitrogen  peroxide,  and 
when  proper  care  is  taken  the  amount  of  fuel  required  is 
also  very  small.  The  following  are  the  specific  gravities  of 
the  distillates  :  — 


Lb. 

Distillate. 

Sp.  (Jr. 

Lb. 

Distillate. 

Sp.  Gr. 

84 

1st 

1-527 

74 

8th 

1  ■  K5 

S3 

2nd 

1-526 

47 

9th 

1-471 

83 

3rd 

1  ■  523 

47 

intli 

i-  us 

8-2 

4th 

1-512 

57 

llth 

1-300 

77 

77 

5th 
6th 

1-50  t 
1-41)3 

785 

74 

7th 

1-487 

150  lb.  of  pea  anthracite  coal  are  used  for  the  distilla- 
tion of  1,000  lb.  of  nitrate,  and  this  could  no  doubt  be 
reduced  to  125  ib.  by  running  two  shifts — day  and  night. 
In  one  stage  of  the  ordinary  distillation  the  acid  comes 
over  very  rapidly  without  any  increase  in  the  firing,  and 
this  portion  of  the  distillate  is  unusually  free  from  colour. 
The  author  attributes  this  last  fact  to  the  rapidity  with 
which  the  gas  passes  from  the  retort,  and  the  consequent 
decrease  in  the  decomposition  caused  by  the  radiated  heat. 
This  being  so,  the  importance  of  an  efficient  condenser  is 
evident,  as  it  renders  possible  a  greater  rapidity  in  the 
distillation.  The  effect  of  the  degree  of  concentration  of 
the  vitriol  on  the  colour  of  the  product  is  very  marked, 
this  being  due  to  the  readiness  with  which  concentrated 
nitric  acid  is  decomposed.  It  is,  however,  pointed  out  that 
when  weak  vitriol  is  used,  the  water  present  is  largely  retained 
by  the  nitre-cake  until  the  last  stage  of  the  operation,  whilst 
it  greatly  assists  the  reaction,  giving  a  fair  acid  and  a  cake 
which  is  practically  infusible.  With  strong  vitriol,  on  the 
other  hand,  the  product  is  highly  coloured. — A.  K.  M. 

PATENTS. 

Cyanides,   Improvements  in    the    Manufacture   of.     J.    E. 

Chaster,  F'ulham.  Eng.  I'at.  15,941,  August  21,  1894. 
From  65  to  72  per  cent,  of  anhydrous  ferrocyauide  of  an 
alkali  or  alkaline  earth  are  mixed  with  about  20  per  cent,  of 
the  carbonate  of  an  alkali  or  alkaline  earth.  During  the 
grinding  about  5  per  cent,  of  charcoal  are  added,  and  finally 
;i  sufficient  quantity  of  gas-tar,  pitch,  or  the  like,  to  make 
the  mixture  of  a  pasty  consistency.  The  whole  mass  is 
thoroughly  incorporated  and  pressed,  and  then  treated  in  a 
furnace  in  the  ordinary  way.  By  the  above  treatment,  a 
1m  tter  yield  of  cyanide  is  said  to  be  obtained. — J.  R. 

Cyanides,   Improvements    in    the    Manufacture    of.     J.    K. 

Chaster,  Fulham.     Eng.  I'at.  15,942,  August  21,  IN'.)  I. 
Ammoma,  having  been  previously  dried  over  quicklime,  is 

pas  ed  into  a  ve-sel,  which  js  heated  to  a  suitable  tempe- 
rature, ami  contains  ;in  intimate  mixture  of  charcoal  and 
an  alkaline  carbonate  or  a  carbonate  of  an  alkaline  earth. 
In  the  case  of  soluble  carbonates,  an  intimate  mixture  is 
obtained  by  treating  the  charcoal  with  a  saturated  solution 
of  the  alkaline  carbonate,  mid  then  drying.  The  mass  con- 
taining  the  cyanide  is  allowed  to  cool,  and  is  then  extracted 
with  either  water  or  alcohol. — J.  It. 

Cyanides   and    Ammonia.    Improvements  m    mi, I  relating 
in  the  Production  a/'.     W.  McDonnell  Maokoy,  Leeds. 
Eng.  I'at.  18,79:2,  Ootobei   l,  1894. 
A    close    vertical    furnace  is   proposed,  constructed  with 

two  \crticul  chambers,  connected  1 ither  at  the  bottom. 

The  one  contains  coke  or  other  carbonaceous  material,  the 
oiber  barium  carbonate  or  other  suitable  baryta  compound 
and  coke.  An  air-blast  is  admitted  into  the  coke  chamber 
and  ,  th(  nee  into  the  ohamber  containing  the  carbonate. 

The  barium  cyanide  i~  collected  in  ;i  space  below  the  latter 
chamber.     If  desired,     team   maj   be  introduced  into  the 
ontaining  the  cyanide  ami  the  ammonia  thus  formed 
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mu\  be  collected.  Potassium  or  sodium  carbonate  may  be 
used  with  barium  carbonate,  and  may  with  advantage  be 
added  to  the  coke  in  the  Bret  chamber.— J.  R. 

Alkali   Cyanides,  Improvements  in   the   Manufacture  of. 

II.  Y.  Castner,  London.     Eng.  Pat.  21,732,  November  10, 

L894. 
An  improvement  on  Eng.  Pats.  12,218  and  12,219  of  1894 
(this  Journal,  1895,572),  in  which  ammonia  or  nitrogen 
with  carbon  reacted  on  the  alkali  metal.  The  process  is, 
according  to  the  new  patent,  carried  on  in  two  stages. 
Firstly,  anhydrous  ammonia  is  passed  over  metallic  sodium 
heated  to  between  300  and  400  C,  thereby  producing  an 
amide  and  hydrogen,  NH3  i  Na  NaXll.i  II.  Secondly, 
the  amide  is  fused  in  contact  with  carbon,  NaNIL  +  C  = 
NaCN  +  II  .     The  necessary  apparatus  is  also  described. 

—J.  U. 

Zinc  Blende  for  Obtaining  Metallic  Zinc  and  Sulphur, 

and  in  Effecting  the  Decomposition  of  Common  Salt  for 

the  Production  of  Soda  and  Chlorine,  Improvements  in 

the    Utilisation    of.      J.    Brock,   A.    E.    Wareing,    and 

I'.     Hurler,     Ph.D.,    of    Liverpool.     Eng.    Pat.    22,628, 

November  24,  1894. 

Zinc  blende  is  roasted  to  obtain  zinc  oxide  and  sulphurous 

acid,  and   from  the  latter,  sulphuric  acid  is  obtained  by  the 

usual  means.     The  sulphuric  acid   is  utilised   in  producing 

sodium    sulphate    and    hydrochloric    acid.      The    sodium 

sulphate   is  decomposed  by  the    Leblanc    process  to   obtain 

soda,  and  the  calcium    sulphide  occurring  as   a  by-product 

is   treated  with    carbonic   acid    gas  in    closed    vessels,  the 

resulting  hydrogen   sulphide  being  burned  with   a  limited 

proportion  "of  air  in  "  Claus  kilns,"  to  obtain  sulphur.     The 

hydrochloric  acid,  obtained  as  described,  is  either  condensed 

in  water,  and  used  in  dissolving  the  zinc  oxide  derived  from 

the  blende  ;  or  the  acid  gas,  mixed  with  steam,  is  passed  over 

the  moistened  zinc  oxide  in  a  suitable  apparatus,  to  obtain 

zinc  chloride. 

The  zinc  chloride  is  electrolysed,  to  obtain  zinc  and 
chlorine,  in  cells  having  two  compartments  separated  by  a 
porous  partition,  one  containing  a  carbon  anode  and  the 
■other  an  iron  or  zinc  cathode.  Provision  is  made  to  take 
off  the  chlorine  evolved  in  the  anode  compartments.  The 
connected  cells  are  charged  with  strong  solution  of  zinc 
chloride,  which  is  caused  to  flow,  in  reverse  directions, 
through  the  cathode  and  anode  compartments.  The  flow 
through  the  cathode  compartments  is  so  adjusted  that  the 
solution  issuing  from  the  last  compartment  of  the  series 
shall  retain  from  10  to  30  per  cent,  of  its  original  pro- 
portion of  zinc,  and  this  weak  solution  is  mixed  with 
hydrochloric  acid  and  used  in  dissolving  fresh  zinc  oxide. 
Or,  zinc  hydroxide  may  be  precipitated  from  the  solution  by 
lime,  for  conversion  into  chloride.  The  solution  flowing 
through  the  anode  compartments  is  renewed  when  necessary. 
The  zinc  deposited  by  the  action  of  the  electric  current  on 
the  cathodes  is  collected  and  melted.  See  also  Eng.  Pats. 
22,826  and  2:>,S27,  under  XL,  page  974. — E.  S. 

Obtaining  a  Continuous  Supply  of  Hydrochloric  Acid  or 
Nitric  Acid  Gas,  and  in  Utilising  Acid  Sitlpliatcs,  Im- 
provements in.  J.  W.  Walker,  Fernlea,  Irvine,  Ayr,  N.B 
Eng.  Pat.  22,853,  November  26,  1894. 
Sodium  chloride  is  treated,  in  a  decomposer  of  the  usual 
kind,  with  sufficient  sulphuric  acid  to  form  acid  sulphate, 
the  apparatus  being  fitted  so  as  to  work  continuously,  the 
acid  sulphate  being  discharged  at  one  end  whilst  fresh 
material  is  received  at  the  other  end.  The  acid  sulphate 
(whether  thus  or  otherwise  obtained)  is  roughly  ground, 
and  mixed  with  such  a  proportion  of  sodium  chloride  as  is 
required  to  form  sodium  sulphate,  and  also  with  as  much 
sodium  sulphate  as  may  suffice  to  prevent  fusion  of  the 
mixture.  The  proportions  recommended  are  "  about  three 
parts  by  weight  of  acid  sulphate  and  two  to  three  parts  of 
salt  cake  to  every  part  of  salt."  This  mixture  is  fed  con- 
tinuously into  a  second  decomposing  vessel,  fitted  with 
stirring  apparatus  and  suitably  heated,  provision  in  both 
operations  being  made  for  carrying  off  the  hydrochloric 
acid.  The  product,  "  salt  cake  or  monosulphate,  is 
continuously  discharged." 

The  first  and  second  decomposer  may  be  combined  in  a 
single  elongated  vessel  having  two  compartments,  so  that 


tbe  acid  sulphate  formed  in  one   compartment  may  overflow 

at   a   weir  into   the    second   compartment,  the   necessary 

addition    of    '•odium    chloride    and    of   monosulphate    being 
made. 

In  obtain  nitric  acid  the  same  process  is  used,  with 
substitution  of  sodium  or  potassium  nitrate  for  sodium 
chloride. — E.  S. 

Con  joint   Manufacture   of  Metallic  Peroxides   and    Caustic 

Alkalis  or  Alkali  Earths,  Process  and  Apparatus  for  the, 
(Under  Intermit.  Convent.)  L.  1*.  Hulin,  .Modane,  France. 
Eng.  Pat.  23,274,  November  .'id.   1894. 

The  heavy  metal  to  be  peroxidised  is  alloyed  with  an  alkali 
metal  or  alkali  earth  metal,  and  the  alloy,  preferably  that 
described  in  Eng.  Pat.  23,117  of  November  28,  1894,  is 
subjected  to  a  red-heat  in  contact  with  the  air,  when  the 
surface  of  the  alloy  becomes  coated  with  mixed  oxides, 
consisting  of  a  peroxide  of  the  heavy  metal  and  a  monoxide 
of  the  alkali  or  alkali  earth  metal.  Unless  the  mixed 
oxides  are  quickly  removed  as  they  form,  the  peroxide  is 
reduced,  with  further  production  of  alkali.  By  heating  the 
alloy  to  a  high  temperature  in  an  iron  vessel  through  which 
a  current  of  air  is  passed,  "  the  fumes  composed  of  the 
combined  oxides  "  pass  through  an  exit-pipe,  and  may  be 
collected.  The  process  is  applicable  to  an  alloy  containing 
an  alkali  metal  with  any  metal  capable  of  forming  a  per- 
oxide that  may  combine  with  a  base,  and  especially  such 
as  cannot  be  peroxidised  by  mere  heating  in  the  air.  As 
an  example,  the  manufacture  of  lead  peroxide  and  soda 
from  an  alloy  of  lead  and  sodium  is  instanced.  The  com- 
pound of  lead  peroxide  and  soda,  or  sodium  plumbate,  may 
be  digested  with  water  to  obtain  sodium  hydroxide  solution 
and  lead  peroxide.  Any  lead  in  the  alkaline  solution  may 
he  separated  by  electrolysis.  Lime  may  also  be  used  in 
effecting  the  separation.  Anhydrous  sodium  oxide  may  be 
obtained  by  submitting  the  mixed  oxides  as  they  form  to 
the  retrograde  reaction  already  described,  or  by  heating 
the  oxides  in  a  closed  vessel  in  a  neutral  atmosphere  with 
an  excess  of  lead-sodium  alloy. 

An  apparatus  is  described  and  shown  for  effecting  the 
continuous  oxidation  of  the  described  alloy's,  with  with- 
drawal of  the  oxides  as  they  form,  consisting  essentially  of 
a  vessel  in  which  fused  sodium  chloride  is  electrolysed  to 
obtain  sodium  in  presence  of  lead,  this  vessel  being  laterally- 
connected  near  the  bottom  to  another  open  vessel,  wide  at 
the  top,  in  which  the  alloy  is  oxidised.  The  latter  vessel 
is  fitted  with  a  vertical  revolving  shaft,  carrying  a  wheel 
to  rotate  the  alloy,  and  blades  to  gather  the  oxides  as  they 
form  towards  a  discharging  spout.  There  is  an  upper  as  well 
as  a  lower  opening  to  the  electrolysing  vessel,  the  alloy  flowing 
in  by  the  upper  channel  and  back  through  the  lower  channel 
as  it  becomes  impoverished  in  sodium,  the  process  being  a 
continuous  one. — E.  S. 

Manufacture  of  Caustic  Alkalis  from  Alloys  of  the  Alkali 
Metals,  Process  and  Apparatus  for  the.  (LTnder 
Internat.  Convent.)  L.  P.  Hulin,  Modane,  France. 
Eng.  Pat.  23,370,  December  1,  1894. 

The  process  consists  in  causing  aqueous  vapour  diffused  in 
hydrogen  to  act  upon  an  alloy  of  a  heavy  metal  with  an 
alkali  metal,  so  as  to  obtain  an  oxide  or  hydroxide  of  the 
latter  without  oxidising  the  heavy  metal.  A  hydroxide 
of  the  alkali  metal  is  thus  first  formed  on  the  surface  of 
the  alloy,  and  then  an  oxide  is  formed  next  the  alloy,  which 
in  its  turn  is  hydrated.  and  so  continuously  as  long  as  alkali 
metal  remains. 

The  alloy  is  introduced  through  a  lateral  (capped)  feed- 
pipe into  an  iron  or  steel  receiver  made  in  two  parts,  to 
form  a  hermetically  closed  chamber,  of  which  the  lower  part 
is  set  in  a  furnace",  and  has  a  discharge-pipe  at  the  bottom. 
A  tray,  with  double  bottom  for  circulation  of  steam  or 
water  to  regulate  the  temperature,  is  fitted  within  the  upper 
part  of  the  vessel,  and  in  this  tray  a  quantity  of  water  is 
placed  sufficient  to  oxidise  the  alkali  metal  in  the  alloy 
under  treatment.  A  valved  pipe  leads  from  the  space 
above  the  water  to  a  condenser,  from  which  hydrogen 
escapes,  whilst  the  water  of  condensation  returns  to  the 
tray  by  a  vessel  having  inlet  and  outlet  cocks  with  a 
prolongation    pipe    into    the    tray.      A    thermometer    is- 
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provided,  dipping  into  the  water  in  the  tray,  and  there 
is  a  pressure-gauge  and  safety-valve.  When  the  vessel  is 
charged  with  the  alloy  to  he  treated,  and  the  necessary 
water  has  heen  run  into  the  tray,  it  is  tilled  with  hydrogen, 
and  is  gradually  heated.  When  the  process  is  finished,  the 
residue  of  heavy  metal  is  run  off,  after  which  the  alkali 
is  collected.  In  connection  with  the  alloy  mentioned, 
reference  is  made  to  Eng.  Pat.  23,117,  1894. — K.  S. 

Sails  or  Cow  pounds  of  Alumina,  Improvements  in  the 
Manufacture,  Treatment,  or  Purification  and  Produc- 
tion of.  J.  L.  Kessler,  Paris.  Eng.  Pat.  1419,  January  21, 
1895. 

The  discoloration  of  aluminium  compounds  by  colloidal 
ferric  oxide  or  salts,  is  obviated  by  treating  solutions  of 
aluminium  salts  with  a  deoxidising  agent,  such  as  hydrogen 
■sulphide,  zinc,  or  the  like  ;  or  by  adding  sulphurous  acid  or 
a  sulphite ;  or  by  precipitating  by  magnesium  oxide  or 
carbonate,  calcium  carbonate  or  bisulphite,  or  the  alkaline 
or  magnesium  bicarboDates,  taking  care  to  leave  the  solution 
slightly  acid.  This  process  applies  when  a  phosphoric 
compound  has  been  added  in  such  proportion  that  the 
phosphoric  acid  in  the  compound  is  equivalent  to  the  iron 
ealt  in  the  solution.  The  phosphoric  compound  used  may 
be  introduced  directly  into  the  salts  or  compounds  of 
alumina ;  or  indirectly,  as,  for  instance,  into  paper-  or  card- 
board-making materials  in  which  compounds  of  alumina  are 
used. — E.  8. 

Cyanide  of  Potassium  and  in  Furnaces  for  Producing 
Cyanide  of  Ammonium,  Improvements  in  the  P>-oductiou 
of.  W.  Schulte,  .Siegen,  and  E.  A.  Sapp,  Hilhihiitten. 
Eng.  Tat.  15,040,  August  9,  1895. 

A  MTXTUBB  of  ammonia  and"  carbonised  hydrogen  gas  "  is 
passed  through  highly  heated  spaces  enclosed  by  refractory 
materials,  in  this  case  over  the  white-hot  bars,  in  the 
apparatus  of  C'owper,  Withuell,  or  others,  when  cyanide  of 
ammonium  is  formed.  The  cyanide  of  ammonium  is  then 
'  passed  into  melted  potash,  when  cyanide  of  potassium  is 
'  formed  and  the  liberated  ammonia  serves  for  a  fresh  pro- 
duction of  cvanide  of  ammonium. — J.  P. 


YI1L-GLASS,  POTTERY,  ENAMELS. 

Fusibility  of  Fireclays,  Determination  of  the.     II.  0.  llof- 
man.     Tech.  Quarterly,  8,  1895,  0:3—76. 

Thk  author,  in  conjunction  with  Mr.  ('.  I).  Demond,  has 
described  (tin's  Journal,  I894j  r>^j  experiments  designed  to 
arrive  at  a  criterion  of  the  refractoriness  of  fireclays  by 
ertaining  the  proportion  of  silica  and  lime  (as  a  typical 
acid  and  basic  oxide  respectively;  necessary  to  cause  the 
clay-  to  fnse  at  a  temperature  of  1,500  ('.,  which  was  the 
standard  adopted.  The  result  of  this  investigation  being 
unfavourable,  the  author  lias  reverted  to  the  direct  method, 

l  by  Seger,  consisting  in  comparing  the  behaviour 
of  any  given  fireclay  with  that  of  standard  cones  of  known 
softening  point.  This  method  as  used  by  the  author  is 
carried  out  as  follows.  A  JJeville  furnace,  Bhown  in  the 
re,  i-  used  lor  heating  the  clay  to  be  tested  in  company 
with  tli-  t   known  softening  point.     The  furna< 

lined,  as  to  the  lower  b\  in-.,  with  sintered  magnesite, and  in 
the  np|  on  with  a  mixture  of  'i<>  per  <-,  tit.  magnesite 

te)  and  10  per  cent.  Zcttlitz  kaolin.  The 
furnace  body  rests  on  a  cast-iron  plate  having  a  lare:,.  central 
opei  rounded  by  three  rows  of  small  boles.     An  air 

chamber,  below  the-  furnace,  fed  by  means  of  a  blast-pipe 
in  d  manner,  completes  the  arrangement.     Aftei 

{e.g.  60)   hare  been  carried  out  in  this 

ininp  may  become  necessary.    Tin'-  i-  .  ffected 

thai  thai  it  may  pa  ■   ii 

the  product  is  moistened  with  fl     10  per  cent,  of  water, 

,  kept  for  tWO  or  three  <\;i\  -  in  order  that  it    ma, 

rushed,  and  moistened  with  enoi 

water  to  make.  i»  coherent  bl  I  not  Stick]  .  and  i-  then  rammi  d 
into    tie  between    the  tun, ace    body  and   an 

appropi  The  i  oden  truncated   cone 

and    t  in.  in  diameter,  baring  at  the 
m.  in  diameti  r.     I 


into  the  central  opening  in  the  cast-iron  plate  upon  which 
the  furnace  body  stands.  The  core  is  wrapped  with  five 
layers  of  newspaper,  the  last  layer  being  pasted  down.  In 
ramming  the  lining  material  into  the  space  between  the  core 
and  the  furnace  body,  new  magnesite  i-  used  for  the  interior 
portion  (against  the  core),  and  old  magnesite  from  the 
former  lining  is  inserted  between  the  fused  material  and  the 
shell.  When  the  core  is  withdrawn  most  of  the  paper 
adheres   to  the  lining,  but  this  is  of  no  importance,  for  it  is 


Dai  n  vj. 
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boned  out  at  the  first  firing.  The  core  should  be  taken  out 
immediately  the  lining  operation  is  finished,  test  it  swell  and 
Qfl  difficult  to  remove.  The  furnace  is  then  air-dried 
i,, r  in.-  or  -i\  days  and  heated  by  a  wood  fire  for  a  further 
period  of  two  working  days.  The  author  suggests  the 
addition  of  a  door  with  asbestos  packing  in  the  air-chamber 
below  the  furnace  proper,  in  order  to  avoid  breaking  the 
land  lute  (between  the  furnace  and  the  plate  supporting  it) 
when  it  is  necessary  to  withdraw  unused  fuel  at  the  close  of 
an  experiment.  The  top  of  the  furnace  is  uncovered,  save 
bj  a  pieee  of  sheet  iron  (with  a  spy-hole)  suspended  in  an 
inclined  position  so  as  to  draw  off  the  products  of  com- 
bustion into  a  flue.  The  crucible  support  g  (see  figure)  is 
made  of  matter  sufficiently  refractory  to  withstand  a  tem- 
perature represented  by  cone  Xo.  35,  i.e.,  the  least  fusible 
but  one  of  Seger's  series.  The  crucible  itself  is  made  of 
equal  parts  of  alumina  and  Zettlitz  kaolin  (both  calcined), 
mixed  with  enough  raw  kaolin  to  give  the  mass  plasticity. 
This  material  is  found  preferable  to  that  which  was  formerly 
used,  which  consisted  of  calcined  magnesite,  chromite,  and 
alumina. 

The  standard  "cones"  are  three-sided  pyramids  |i  in. 
high  and  \  in.  in  side  at  the  base.  Nos.  26  to  36  cover  the 
range  usually  required  for  fireclays.  Their  various  changes 
of  state  when  exposed  to  the  action  of  the  furnace,  side  by 
side  with  the  clays  under  test,  may  be  conveniently  described 
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by  the  following  terms  :  "beaded"  (the  apex  only  showing 
signs  of  fusion)  ;  "  shortened  "  (the  pyramid  bending  or 
sinking,  and  bulging  towards  the  base)  ;  "  globular "  (the 
pyramid  becoming  round  or  oval  in  section)  ;  "  lenticular  " 
(the  pyramid  being  almost  completely  fused  to  a  button). 
The  author's  experience  with  nearly  200  cones,  is  to  the 
effect  that  they  are  reliable,  their  actual  and  nominal  order 
of  fusion  being  identical.  The  sample  to  be  tested  is 
moulded  into  a  pyramid  by  the  apparatus  shown  in  the 
figure.  The  mould  (see  figures)  consists  of  a  small  oblong 
piece  of  sheet  brass  folded  crosswise,  with  two  of  the 
corners  turned  outward  just  far  enough  to  form  an  inclined 
trough,  and  soldered  in  the  middle;  the  scraper  (see 
figures)  is  a  piece  of  sheet  zinc  pointed  at  one  end  to  fit 
accurately  into  the  triangle  a  be.  The  dimensions  given 
in  the  figure  are  those  necessary  to  form  a  cone  \  in.  at 
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the  base  and  1  in.  high— a  little  larger  than  Seger's  size ; 
there  appears  to  be  no  difference  in  the  behaviour  of  the 
larger  cones,  but  they  have  the  disadvantage  of  occupying 
more  room  in  the  crucible.  In  testing  a  given  sample  of 
refractory  material,  it  is  gently  calcined  to  remove  organic 
matter,  and  made  into  a  stiff  paste  with  water  containing 


.")  per  cent,  of  dextrin.  The  paste  is  pressed  into  the  mould, 
which  is  placed  over  the  scraper,  the  latter  being  pushed 
slowly  upwards,  releasing  the  sample  pyramid.  It  is  well 
to  oil  slightly  the  upper  part  of  the  mould  to  prevent  the 
clay  from  adhering  and  the  top  of  the  pyramid  from  bend- 
ing over.  The  sample  is  air-dried  overnight  and  heated 
slowly  on  an  iron  plate.  Two  dried  samples,  together  with 
three  standard  cones,  are  placed  in  the  crucible,  refractory 
clay  being  rammed  into  the  bottom  to  afford  a  level  floor 
for  the  cones.  Gas  carbon  is  used  as  the  fuel  for  the 
furnace.  It  is  crushed  to  pass  a  "  2-mesh  "  sieve.  In  start- 
ing the  furnace,  about  1  oz.  of  newspaper  is  used,  charcoal 
being  added,  and  finally  gas-carbon,  tbe  blast  being  gradually 
increased  during  the  process  of  charging,  which  lasts  about 
six  minutes.  Different  temperatures  are  obtained  by  regu- 
lating the  pressure  of  the  blast  and  the  quantity  of  gas  carbon 
used.  Bellows  or  a  small  fan  may  be  used  for  producing  the 
blast.  As  an  illustration  of  the  character  of  the  charge  and 
of  the  blast  the  following  figures  may  be  quoted.  They 
relate  to  an  experiment  in  which  cone  No.  35  was  fused  to 
a  lenticular  shape.  Paper,  30  grms.  ;  charcoal,  200  grms.  ; 
gas-carbon,  1,000  grms. ;  time  of  feeding,  6  mins.  Blast, 
1  min.  after  starting  =  05  in.  of  water;  3  mins.  after 
starting  =  1  in.;  6  mins.  =  1*5  ins. ;  17  mins.  =  2  ins.  A 
CO  flame  became  visible  8  minutes  after  starting,  and  the 
crucible  could  be  seen  (from  the  consumption  of  the  sur- 
rounding fuel)  25  minutes  after  starting. 

The  paper  concludes  with  a  table  of  analyses  and  tests  of 
American  fireclays. — B.  B. 

Expansion  of  Glass  ;  and   Articles   made  of    Different 
Kinds  of  Glass  welded  together.     A  report  by  Dr.  Schott, 
extracted  by  M.  C'hatenet  for  the  Bull.  Soc.  d' Encourage- 
ment, 10,  [117],  1027—1032. 
The  author  finds   that  in  the  case  of  ordinary  (siliceous) 
glasses  the  coefficient  of  expansion  increases  with  the  per- 
centage of  alkali.     A   table  is  given  of  the  coefficients  of 
expansion  of  38  varieties  of  glass. 

When  one  kind  of  glass  is  to  be  welded  upon  another  it  is 
not  necessary  that  the  coefficients  of  expansion  should  be 
approximately  equal,  indeed,  it  may  be  advantageous  to 
superpose  a  second  glass  of  very  different  expansibility.  As 
the  articles  made  are  never  called  upon  to  withstand  a 
temperature  so  great  as  that  at  which  they  were  originally 
formed,  it  will  be  best  to  speak  of  contractility  rather 
than  expansibility,  since  it  is  the  phenomena  of  cooling 
after  fabrication  which  chiefly  need  attention. 

If  two  plates  of  glass  be  welded  together,  then,  on  cool- 
ing, the  double  plate  is  curved,  the  more  contractile  glass 
being  on  the  inside.  If  two  such  plates  are  moulded  on  a 
curved  surface,  the  more  contractile  being  on  the  inside, 
then,  after  cooling,  the  inside  layer  is  kept  stretched,  the 
outside  layer  being,  on  the  contrary,  compressed.  A  vessel 
so  constructed  would  be  similar  to  a  thick-walled  vessel 
which  had  been  quickly  cooled.  Such  a  vessel  breaks  if 
the  inner  (stretched)  layer  is  even  slightly  scratched. 

On  the  other  hand,  vessels  are  greatly  strengthened  if 
both  the  inside  and  the  outside  layers  of  glass  are  in  a  state 
of  compression.  This  is  the  case  with  vessels  composed  of 
a  single  kind  of  glass  which  have  been  rapidly  cooled  by 
plunging  them  in  oil,  or  with  vessels  made  in  three  layers 
of  which  the  middle  layer  is  the  most  contractile,  so  that 
both  the  outer  and  the  inner  layer  are  kept  in  a  state  of 
compression.  Vessels  so  constructed  have  an  important 
advantage  over  those  formed  by  cooling  in  oil,  viz.,  the 
properties  of  the  glass  are  not  altered  by  subsequent 
heating.— V.  C. 


IX.-BUILDIM  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Cements,  Improved  Manufacture  of,  by  Treatment  with 
Steam.  G.  Trussing,  Jena.  Ger.  Pat.  75,476,  May  2, 
1893. 
The  burnt  cement  broken  up  into  pieces  (each  piece  of  about 
tbe  size  of  a  nut)  is  treated  with  steam  or  boiling  water 
before  grinding.  By  this  means  it  is  stated  that  the 
cement  more  rapidly  acquires  the  property  of  retaining  a 
constant  volume,  a  property  which  hitherto  in  the  case  of 
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Portland  cement  was  only  acquired  after  storage  for  weeks 
or  months  of  the  burnt  ,  though  not  as  yet  pulverised 
material.  The  binding  power  of  the  cement  is  said  not  to 
be  in  the  least  injuriously  affected  by  the  action  of  the 
steam  or  boiling  water. — W.  S. 

PATENT. 

Artificial  Sandstone,  Improved  P  recess  for  the  Manufacture 
of.  J.  Pfeiffer,  Kaiserlautern,  Germany.  Eng.  Pat.  12,811, 
July  2,  1894. 

Tiik  process  consists  in  exposing  mixtures  of  siliceous 
matter—  e.g.,  sand  and  siliceous  stones — and  slaked  lime  to 
the  high  temperature  and  pressure  produced  by  slakiDg 
quicklime  in  closed  vessels,  in  which  the  mass  to  be  acted 
on  is  also  contained.  Carbonation  is  subsequently  effected 
by  the  admission  of  carbon  dioxide  to  the  pressure  vessel, 
The  lime,  by  the  slaking  of  which  a  high  temperature  and 
pressure  have  been  rendered  available,  is  said  to  be  suited 
for  admixture  with  the  next  batch  of  material. — B.  B. 


X.-METALLURGY. 

Iron  and  Steel  at    Welding  Temperatures.     T.  Wrigbtson. 
Proc.  Boy.  Soc.  1895,  57,  351  —  3.~>2. 

The  author  has  already  shown  that  cast  iron  expands  to 
the  extent  of  about  6  per  cent,  in  volume  during  a  small 
range  of  temperature  while  it  is  passing  from  the  liquid  10 
the  plastic  state.  Since  this  property  of  cast  iron  resembles 
that  exhibited  by  water  under  similar  conditions,  it  was 
argued  that  the  welding  of  wrought  iron  might  be  explained 
by  attributing  to  the  iron  this  same  property,  which,  in  the 
case  of  ice,  is  admitted  to  be  the  cause  of  regelation. 

The  changes  of  temperature  occurring  at  the  point  of 
welding  were  observed  by  placing  a  thermo-junction,  con- 
sisting of  a  platinum  wire  twisted  into  a  second  wire  of 
platinum  alloypd  with  10  per  cent,  of  rhodium,  at  this  point. 
The  electric  current  produced  at  this  thermo-junciion 
deflected  a  reflecting  galvanometer,  the  movements  of  which 
were  photographically  recorded.  It  was  found  that  a  mole- 
cular lowering  of  temperature  (varying  from  57Q — 19°  C, 
according  to  circumstances  of  temperature  and  pressure) 
occurred  immediately  the  pressure  was  applied  to  the  bar 
when  in  the  welding  condition. 

These  experiments  appear  to  prove  that  wrought  iron  at 
a  welding  temperature  possesses  the  same  property  of  cool- 
ing under  pressure  which  was  proved  by  Lord  Kelvin  to 
exist  in  freezing  water,  and  on  which  the  property  of 
ngelation  is  admitted  to  depend. — A.  G.  15. 

Fractional  Precipitation  of  Cold  on  the  Large  Scale  hy 
f/i/drogen  Sulphide.  (Jas  in  a  Solu/ion  containing  Cold 
and  Copper.  J.  B.  Kothwell.  Eng.  and  .Mining  J.  1895, 
60, 

Ohb  containing  0'85  per  cent,  of  copper,  partly  as  pyrites 
and  portly  as  carbonate,  was  dry-crushed  to  pass  a  24-mesh, 
roasted,  chlorinated,  and  leached  in  the  usual  way.  Tin 
solution  was  subsequently  treated  in  tanks  having  a  capacity 
of  7,500  gallons,  first  with  sulphurous  add  to  remove  free 
chlorine,  and  then  with  hydrogen  sulphide  gas,  the  latter 
being  introduced  through  two  parallel  1  ',-in.  lead  pipes 
■>  ft.  apart,  placed  about  2\  ins.  above  the  bottom  of  the 
tank,  and  provided  v.ith  two  rows  of  perforations,  j  in.  in 
diameter  and  C  ins.  apart,  along  lines  slightly  below  the 
horizontal  diameter  of  the  piped.      The  solution  in    each  vat 

represented  24  tons  of  ore,  and  contained  about  126  lb.  of 

per  and  -■>.  a/.,   of  gold.      The   sulphur  dioxide   first 

Introduced  precipitated  a  portion  of  the  gold  present,  in  the 

form   of  a    fin.     metallic  deposit,    which   was   afterwards 

earned  down  by  the   flocculent  sulphide.      When  hydrogen 

hide  had  been  passing  for  a  f.  v.  minutes,  the  current  of 

gas  was  interrupted,  sad  a  .ample  of  the  liquid  lilt.  red.    To 

in  of  the  filtrate  ferrous  sulphate  was  added,  which 

•  u  a  trai  ■•  of  gold  ;  anothi  i   portion  was 

evaporated  and  the  residue  -eonlie.t  and  OOpelled   with  lead. 

When  all  the  gold  was  deposited,  which  could  be  ascertained 

by  the   ahovet.  st-    to  within     1   dwt.    per   tank,  the      olution 
lo.v.-.l  to-.t'lclor    1-    \\  hours,   and    the   supernatant 


liquid  from  ub.mt  4  ins.  above  the  bottom  was  run  through 
the  filter  press.  The  clean-up  of  the  precipitate  wan  effected 
once  a  week,  the  precipitate  collected  in  trays,  roasted  in  a 
muffle,  and  fused  with  soda,  borax,  and  nitre.  About  70 
per  cent,  of  the  roasted  sulphide  was  reduced  to  bullion, 
which,  when  melted,  gave  gold  from  830  to  9C0  fine, 
showing  that  very  little  copper  was  co-precipitated.  If 
water  were  scarce,  the  filtrate  could  be  used  over  again. 
In  the  laboratory  it  is  almost  impossible  to  effect  a  fractional 
separation  of  gold  and  copper,  but  when  treating  several 
thousand  gallons  of  liquid  the  separation  may  be  made 
comparatively  sharp. — W.  G.  M. 

Constitution  of  Alloys.     H.  Le  Chatelier.     Bull,  de  la  Soc. 
d'Encouragement,  1895  384 — 387. 

A  precis  of  papers  by  Calvert,  Matthiessen,  Lodge,  Roberts- 
Austen,  and  Kamensky,  which  have  appeared  in  the  Phil. 
Mag.  and  Trans.  Boy.  Soc.  These  experimenters  have 
measured  the  electric  conductivities  of  alloys  of  varying 
compositions,  and  from  the  variation  in  the  conductivity 
we  can  draw  conclusions  as  to  the  chemical  constitution  of 
the  alloys.  For  there  are  three  simple  hypotheses  which 
can  be  made  as  to  the  latter:— (1)  The  alloy  is  formed  by 
the  juxtaposition  of  crystals  of  the  different  constituent 
metals.  (2)  The  alloy  consists  of  the  above,  with,  in 
addition,  crystals  of  certain  definite  combinations  of  the 
constituent  metals.  (3)  The  alloy  consists  of  a  homogeneous 
)    mixture  of  the  constituent  metals. 

In  the  first  case  the  conductivity  should  be  equal  to  the 
sum  of  the  conductivities  of  the  constituent  metals,  each 
taken  separately  in  such  quantity  as  is  present  in  the  alloy. 
In  other  words,  if  we  express  the  composition  of  an  alloy 
of  two  metals  by  the  volume  of  one  of  them  contained  in 
100  volumes  of  it,  the  curve  showing  the  conductivity  of 
the  alloy  should  be  the  straight  line  joining  the  conduc- 
tivities  of  the  two  pure  metals.  In  the  second  case  the 
curve  of  conductivity  should  be  a  broken  line  composed  of 
two  segments  uniting  the  conductivity  of  each  of  the  pure 
metals  to  that  of  their  definite  combination.  In  the  third 
case  the  curve  of  conductivity  should  be  a  continuous  curve 
passing  through  the  conductivities  of  the  two  metals. 

Matthiessen's  experiments  show  that  the  first  hypothesis 
is  realised  in  certain  cases,  e.g.,  in  alloys  of  the  following 
metals  taken  in  pairs  :  lead,  tin,  cadmium,  and  zinc.  But 
in  the  case  of  most  alloys  the  curves  of  conductivity  present 
an  appearance  which  could  not  be  foreseen  a  priori,  and 
which  has  not  hitherto  been  explained.  The  curve,  starting 
from  one  (or  both)  of  the  pure  metals,  drops  with  great 
rapidity;  a  very  slight  admixture  (even  if  the  second 
metal  is  a  good  conductor)  suffices  to  reduce  the  conduc- 
tivity greatly.  Thus,  if  silver  be  alloyed  with  0-93  percent, 
(by  volume)  of  tin,  its  conductivity  is  reduced  from  100  to 
35*7,  whereas  the  conductivity  as  calculated  by  a  simple 
proportion  from  those  of  the  constituent  metals,  would  be 
99-1.  Lastly,  there  are  cases  in  which  the  curves  of  con- 
ductivity indicate  the  existence  of  definite  combinations. 
But  here  a  common  error  must  be  pointed  out.  It  is  usually 
assumed  that  if  the  composition  of  an  alloy  be  continuously 
varied,  and  if  at  a  certain  point  the  properties  of  the  alloy 
exhibit  a  discontinuity,  this  point  must  correspond  to  a 
definite  combination.  This  proposition  is  not  correct;  it  is 
only  its  reciprocal  that  is  true.  Passage  through  a  point 
of  definite  combination  is  certainly  one.  cause  of  such  dis- 
continuity, but  it  is  not  the  only  one;  similar  effects  are 
produced  by  passage  through  a  minimum  point  of  fusion. 
This  error  has  introduced  great  confusion  into  the  study  of 
alloys. 

The  researches    of  .Matthiessen.   Lodge,  and  Kamensky 
Clearly  indicate,  b\  a  maximum  of  conductivity,  the  existence 
of     the    following     definite    combinations: — SnG'il,,    Sn.Au, 
I   ii,,  SbCu.,.— I).  K.  J. 

Micro-Metallography  of  Iron.   Pari  I.  T.Andrews.    Proc. 
Boy.  Soc.  58,  59—64. 

I  in  author  baa  examined  the  micro-crystailine  structure  of 
large  mattes  of  wrought  iron,  with  high  powers  ranging 
from  .(00  to  2,000  diameters.  Be  finds  that  on  slow  cool- 
ing from  a  white  heat,  a  -  e.ondary  crystallisation  takes 
place.     The  normal    primary  crystals    of    the  iron,    which 
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hitherto  have  been  regarded  a-  constituting  the  ultimate 
structure  of  tin-  metal,  contained  in  themselves  ;t  sub- 
gtalline  formation  consisting  of  smaller  and  minute1 
crystals  of  pure  iron.  The  crystals  belong  to  the  regular 
order  of  crystallisation,  sometimes  assuming  the  hexagonal 
form,  and  occasionally  tbe  simple  cube.  The  predominant 
angle  of  both  sets  of  crystals  is  120'.  The  dimensions  of 
a  number  of  the  crystals  are  given,  and  from  them  it  is 
calculated  that  a  cubic  inch  of  iron  contains  1,000,000,000 
secondary  crystals.  The  forgings  were  practically  pure 
hammered  wrought  iron,  and  about  10  (t.  in  length  and 
12  ins.  square,  ami  the  examinations  were  made  on  polished 
surfaces  etched  with  dilute  nitric  acid  (1  part  to  49  parts  of 
water).  Slow  cooling  favours  the  production  of  the 
secondary  crystals,  and  furthermore  it  is  found,  by  using 
high-power  objectives,  that  the  secondary  crystals  some- 
times contain  within  themselves  a  still  more  minute  form 
of  cubical  iron  crystals,  which  may  be  said  to  constitute  a 
tertiary  system  of  crystallisation.  The  secondary  crystals 
arc  rarely  noticed  in  small  masses  of  iron  because  the 
cooling  is  generally  too  rapid. — A.  \V. 

Hardening  of  Steel  by  Quenching,  Experiments  in  the. 
G.  Charpy.  Bull.  Soc.  d'Encouragement,  1895,  660 
—726. 

In  this  paper  the  author  describes  the  apparatus  employed 
in,  and  gives  the  full  results  of,  his  investigations,  to  which 
references  have  been  made  in  this  Journal  (1804,  40, 
737,  1066;  and  1895,  366).  The  electric  furnace  used 
for  heating  the  specimens  under  examination  consisted  of 
a  small  refractory  tube  60  cm.  long  by  2'5  cm.  in  dia- 
meter, within  which  the  specimen  was  enclosed.  The  tube 
was  surrounded  first  by  two  spirals  of  platinum  wire  7  m. 
long  and  0*5  mm.  in  diameter,  which  were  covered  with  a 
layer  of  asbestos  and  then  surrounded  in  turn  by  two  other 
similiar  platinum  coils  ;  the  whole  was  wrapped  in  asbestos 
cord  and  enclosed  in  a  brass  tube.  With  a  current  of  about 
•  6  amperes  and  70  volts  flowing  through  the  wires,  a  constant 
temperature  of  1,200° — 1,300°  C.  could  be  maintained 
within  the  inner  tube.  The  temperature  was  controlled  by 
altering  the  current  density  with  the  aid  of  a  rheostat.  To 
secure  uniformity  of  temperature,  the  apparatus  was  con- 
stantly rotated  about  its  long  axis  by  means  of  a  small 
electric  motor.  The  author's  views  may  be  thus  summed 
up:  The  quenching  of  steel  affects  its  mechanical  proper- 
ties by  hindering  certain  physico-chemical  transformations, 
and  by  thus  destroying  its  state  of  equilibrium.  There  are 
probably  three  such  transformations:  (1)  the  carbon  trans- 
formation indicated  by  Eggertz'  colour  test,  which  bas  a 
preponderating  influence  on  the  mechanical  properties  (a 
view  that  is  opposed  to  the  0-iron  theory)  ;  (2)  an  allo- 
tropic  or  crystallographie  change  in  the  iron,  characterised 
by  the  appearance  or  absence  of  the  well-known  irregularity 
in  the  stress-strain  curve,  which  change  has  no  sensible 
effect  per  se  upon  the  mechanical  properties  of  the  metal, 
but  may  influence  them  indirectly  by  setting  up  internal 
strains  in  tho  metal,  owing  to  the  alteration  in  volume  con- 
sequent upon  the  change ;  and  (3)  a  second  allotropic 
change  manifested  only  by  the  evolution  of  heat  in  cooling, 
and  by  an  alteration  in  the  magnetic  properties,  but  without 
effect  upon  the  mechanical  test  of  the  material.  From  a 
practical  point  of  view,  the  hardening  of  steel  containing 
less  than  1  per  cent,  of  foreign  metals,  cannot  generally  be 
effected  if  it  be  heated  to  a  temperature  below  700°  C., 
whilst  heating  to  a  temperature  exceeding  750° — 800°  C. 
cannot  improve  the  material,  but  may  in  some  cases  be 
detrimental.  The  hardening  is  effected  within  the  same 
range  of  temperature,  independently  of  the  manner  of 
cooling.  Hut  these  rules  do  not  necessarily  apply  to  special 
steels  containing  large  proportions  of  other  metals.  The 
differences  between  the  tempenKures  best  adapted  to  the 
hardening  of  the  various  grades  of  steel  are  too  slight  to  be 
considered  in  workshop  practice,  whilst  the  nature  of  the 
liquid  employed  for  quenching  affects  only  the  magnitude 
of  the  change  that  takes  place.  Starting  with  thoroughly 
annealed  steel,  all  the  mechanical  properties  are  changed 
in  the  same  way,  whatever  may  be  the  conditions  of  harden- 
ing. The  negative  hardening  (trejnpes  negatives)  effect,  byr 
which  quenching  produces  a  softer  material,  ks  due   to   the 


metal  being  initially  somewhat  haul  from  previous  cold- 
work  or  quenching,  which  hat  escaped  neutralisation  owing 
to  insufficient  annealing.  All  the  observations  have  been 
made  on  small  bars,  and  the  laws  deduced,  relate  to  the 
elementary  phenomena  observable  in  quenching  pieces  of 
variable  si/.c,  with  larger  pieces,  the  results  must  be  modi- 
fied by  the  variations  in  the  rate  at  which  the  quenching 
effect  is  communicated  to  the  interior.  The  object  to  be 
attained  is  the  hardening  of  the  bar  to  tho  centre,  so  that 
internal  strains  are  minimised  :  and  it  is  for  this  reason 
that  the  temperature  employed  and  the  manner  of  quenching 
must  both  be  adjusted  to  suit  the  form  and  dimensions  ol 
the  piece  to  be  treated. — W.  (J.  M. 

The  Brown   and    De  Camp  Lead   Fume   Collector.     Eng 

and  Mining  J.  60,  1895,  373. 
This  condensing  chamber,  devised  by  II.  E.  Brown  and 
L.  De  (amp,  has  been  in  successful  operation  for  nearly  a 
year  at  the  Omaha  and  Grant  Smelting  Works,  Omaha.  It 
consists  of  a  large,  rectangular  brick  building,  containing 
a  series  of  screens,  arranged  in  the  form  of  steep  gable-, 
running  from  end  to  end.  The  screens  arc  of  heavy, 
strongly-woven  cotton  cloth,  sufficiently  open  to  allow  gases 
to  pass,  whilst  intercepting  all  solid  matter;  they  are 
supported  on  frames,  which  rest  upon  transverse  beams, 
12  ft.  above  the  floor  line,  and  are  so  arranged  that  the 
gases,  forced  underneath  them  by  a  fan  placed  in  the  main 
flue,  must  filter  through  them  on  their  way  to  the  chimney. 
On  a  longitudinal  shaft  running  near  the  apex  of  each 
gable  is  a  series  of  beaters,  actuated  by  hand  from  a  gallery 
outside  one  end  of  the  building;  these  beaters  serve  to  dis- 
lodge the  dust  which  has  accumulated  on  the  filters,  and 
are  used  when  the  increase  in  back-pressure  indicates 
clogging,  the  operation  requiring  the  services  of  a  lad  for 
about  20  minutes  for  two  chambers.  The  flue  from  the 
smelting  plant  must  be  at  least  800  ft.  long,  for  the  gases 
must  be  cooled  .to  150°  F.  before  entering  the  condenser. 
In  the  plant  described,  10  stacks,  each  42  x  120  ins., 
are  worked  by  a  12-ft.  Murphy  ventilating  fan  running  at 
200  revolutions  per  minute.  The  main  flue  has  an  area 
of  6 1  sq.  ft.,  and  each  compartment  of  the  collector  one  of 
29  x  99  ft.,  whilst  the  capacity  of  each  is  60,000  cb.  ft. 
and  its  superficial  straining  area  40,000  sq.  ft.  For  inaxi- 
miim  duty  there  must  be  16,000  sq.  ft.  of  strainer,  and 
7  h.p.  will  be  required  for  each  42  x  120  in.  stack.  For 
10  slacks  four  chambers  are  required,  of  which  any  one 
may  be  cut  out,  for  cleaning  up,  without  interfering  with 
the  action  of  the  others.  The  loss  of  lead  by  volatilisation 
in  the  furnaces,  under  the  most  favourable  conditions,  is 
estimated  to  be  6  per  cent.  ;  and  this  amount  is  recovered 
in  the  filters,  two  compartments,  working  in  connection 
with  seven  stacks  (each  42  x  120  ins.),  having  yielded 
monthly  100  tons  of  lead,  carrying  10  oz.  of  silver  per 
ton.  When  managed  properly,  there  is  no  visible  fume 
from  the  condenser  chimney  ;  and  there  is  no  danger  to 
the  health  of  the  operators,  for  the  dust  is  detached 
mechanically.  The  arrangement  may  be  used  for  zinc- 
white  works,  and  for  dry-crushing  gold  and  silver  mills,  as 
well  as  for  lead-smelters ;  but  not  for  roasting  heavy- 
sulphide  ores,  on  account  of  the  large  volume  of  sulphur 
dioxide  then  present  in  the  fume.  The  dust  that  collects 
contains  much  smoke-carbon,  which  may  be  burnt  off  by 
ignition,  leaving  the  lead-containing  portion  as  a  coke-like 
substance  that  may  be  re-smelted  or  sent  direct  to  the 
refinery.  The  soot  may  be  burned  off  in  the  collector 
itself  by  adapting  a  separate  chimney  and  making  suitable 
arrangements. — W.  O.  M. 

Slags  from  Lead  Furnaces  and  the  Production  of 
Liquation  or  Crust  Effects.  With  Bibliography  of 
Slays.  J.  Stmthers.  Scb.  of  Mines  (Quarterly  1895,  16, 
356—373. 

Oct  of  at  least  thirty  attempts  to  produce  crusting  of  slags 
by  melting  them  in  a  suitable  gas-fired  furnace,  only  two 
were  successful,  and  of  these  one  was  lost  in  studying  the 
effect  of  a  higher  temperature  ;  once  re-melted,  no  further 
crust  formed,  even  after  repeated  meltings  and  codings, 
except  that  inevitably  produced  by  cooling.  In  the  second 
case    the  body  of  the    slag   was  amorphous  and   strongly 
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-vitreous,  whilst  the  crust  gave  evidence  of  crystalline  structure, 
•hut  without  distinct  crystals.  In  hoth  cases  a  hutton  of 
metallic  iron  was  found  at  the  bottom  of  the  crucible. 
'Graphite  crucibles  gave  the  best  results,  although  they  led 
to  some  reduction  of  iron  ;  the  use  of  platinum  was  counter- 
indicated  by  the  presence  of  lead  and  silver  ;  of  clay,  by  the 
'high  percentage  of  iron  oxide,  which  caused  them  to  be  cut 
at  the  slag-line ;  and  of  iron,  by  the  elevated  temperature 
employed.  The  formation  of  the  crusts  is  attributed  to 
tthe  superficial  acidification  of  the  slag,  owing  to  the 
simultaneous  loss  of  lead  and  zinc  through  volatilisation, 
and  removal  of  iron  by  reduction,  the  more  acid  slag  being 
lees  fusible.  On  re-melting  at  a  higher  temperature  the 
further  volatilisation  and  reduction  exceed  the  exact 
quantity  necessary  for  the  formation  of  the  more  infusible 
crust,  and  the  whole  mass  remains  liquid.  A  full  biblio- 
graphic table  is  given  on  all  matters  relating  to  slags  from 
■the  year  1884  up  to  1894,  inclusive. — W.  G.  M. 

PATENTS. 

Chemical  Disaggregation  of  Pyrites  of  Complex  Composi- 
tion, An  Improved  Process  for  the,  with  a  View  to  Rapid 
Extraction   of  the   Metals   contained   therein,   such    as 
Gold,     Silver,     Arsenic,     Antimony      and      Tellurium. 
M.   Body,   Liege,   Belgium.     Eng.  Pat.   10,827,  June   4, 
1894. 
fa  the  case  of  complex  sulphides,  the  crystalline   form    is 
destroyed  by  fusing  them  with  more  sulphur,  if  necessary, 
and  with  a  fixed  base  as  oxide,  sulphate,  &c,  together  with 
a  little  carbon.     The  quantities  used  are  10   per  cent,  of 
basic    potassium,  sodium,  or  calcium  salt,  and  5  per  cent. 
of  sulphur  and  carbon.     After  fusion   in   a  muffle  furnace 
having  condensation    chambers,  to  recover  any  volatilised 
arsenic,  the  mass  is  thrown  into  water  and  agitated.     When 
afterwards   left  at    rest,  the    mixture     separates    into   two 
portions,  viz.,  a    sediment  in  great   part  magnetic,    and   a 
greenish-black  muddy    solution    of    monosnlphide  of  iron 
and  of  alkaline  sulphide,  holding  in  solution  sulphides  of 
gold,  silver,   arsenic,  antimony,  and  tellurium.     Tbis  fluid 
is  decanted  and  air,  charged   with   sulphur  dioxide,  blown 
through  it.      On   standing,  a  black  mud  containing  all    the 
gold  and  silver  is  obtained,   whilst  the  solution  containing 
the   arsenic,  &c.  becomes    clear.     The  black    mud   is   then 
dried,  calcined,  fused   with   lead,  and  cupelled  to   recover 
the  gold. 

The  arsenic,  &c.  in  solution  may  be  recovered  by  pre- 
cipitation and  any  further  treatment  that  may  be  necessary  . 
Should  the  magnetic  sediment  from  the  first  operation  con- 
tain any  gold,  the  latter  can  be  recovered  from  it  by  direct 
cyanide  treatment  or  by  amalgamation. — A.  W. 

Preparing  Metal  Sheets  for    the    Purpose    of    Galvan- 
ising tlum,    or    otherwise    Coating    i him    with    Metal 
or  Metallic  Alloy,  a  Novel  or  Improved  Method  of,  and 
Apparatus  for  use  therein.      Davie*  Brothers  and  Co., 
Limited,     K.    A.    Daviea,    and    S.    T.    Thomas,    all    of 
Wolverhampton.     Eng.  Pat.  14,306,  July  25,  1894. 
i      the  preparation  of  metal  Bheets  for  the   purpose    of 
Lvaoising,    a   considerable    amount    of  acid    is    used    and 
watted    in   removing   scale.      This  is   now    avoided   by    a 
tern   of  grinding   or  cleaning  by  means  of  brushes  with 
wire  or  metallic  bristles.     The  apparatus  consists  of  feeding- 
an   rolls  and    withdrawing    rolls,   with   the   brushes   on   a 
revolving  cylinder  above  a  bed  or  backing-piece  between 
(hem.    The  sheet,  after  passing  through  the  feeding-in  rolls, 
is  brushed  by  the  so-called  grinder  revolving  away  from  the 
roll  to  prevent  buckling.     As  it  approaches  and  is 

taken  in  by  the  withdrawing  rolls,  the  grinder  is  reversed 
and  the  sheet  brushed  the  other  way  with  the  same  object 
in  new  l  o  grinders  may  be  used,  each  revolving  in 
opposite  directions  to  avoid  the  necessity  <>f  reversing  tbe 
ijrie  grinder,     in  either  case  tbe  »heet  ed  on  one 

efde  only,  and  consequently  has  to  be  twice  put  through  the 
rolls.     A.  w. 

I  mine  Metallurgical  and  othet  Purposes,  Improve- 

•»• "  !    irivick,  1*.  A.  J.  Head,,  and  J.  Eisner,  all 

of  London.     Bug.  Pat  17,666,  September  17,  1894. 

I  in.  plant  consi  '-  of  two  i  of  tbe  reverberator] 

/.r  other  type,  arranged  side  by  side  in  such  a  way  that  the 


products  of  combustion  of  the  first  arc  passed  through  the 
incandescent  fuel  in  the  fire-grate  of  the  second.  By  this 
means  the  uiiburnt  fuel  is  caught  and  the  carbon  dioxide  is 
converted  into  carbon  monoxide,  which  is  then  burnt  over 
the  hearth  of  the  second  furnace.  The  final  products  of  the 
combustion  then  pass  through  heat  accumulators,  or  their 
heat  is  utilised  in  any  convenient  manner. — A.  W. 

Extracting  Precious  Metals  from  their  Ores,  an  Improved 
Process  for.  A.  E.  Morgans,  Loudon.  Eng.  Pat.  18,279, 
September,  26,  1894. 

Chloride  of  cyanogen  or  chloro-cyanogen  in  a  gaseous  or 
liquid  state  is  claimed  in  this  patent  as  a  solvent  for  the 
precious  metals,  the  strength  not  to  exceed  one-half  to  one 
per  cent.  The  ores  are  roasted,  if  necessary,  placed  in  a 
vat,  and  covered  with  a  solution  of  potassium  cyanide. 
Chlorine  is  then  passed  into  the  vat  in  any  suitable  manner 
until  the  chloro-cyanogen  is  formed,  the  solution  containing 
the  gold  is  drawn  off,  and  the  metal  recovered  by  any  con- 
venient process.  Solutions  containing  from  one-twentieth  to 
one-tenth  per  cent,  give  perfect  results  in  some  cases,  but 
in  others  it  may  be  advisable  to  vary  the  strength.  The 
solvent  may  be  prepared  in  other  ways  than  the  foregoing, 
such,  for  instance,  as  by  pouring  potassium  cyanide  solution 
on  to  chloride  of  lime. — A.  W. 

Applying  Variegated  Colours  to  the  Surface  of  Tinned 
and  other  Plates,  Improvements  in  the  Method  of  and 
in  Machinery  for.  R.  Read  and  A.  Read,  Liverpool. 
Eng.  Pat.  19,838,  October  18,  1894. 

The  tinned  or  other  plate  is  passed  in  rapid  succession 
through  a  series  of  rubber-faced  printing  rollers,  each  of 
which  is  charged  with  an  appropriate  colour.  The  plate  is 
then  varnished,  so  that  the  various  colours  are  in  part 
superposed  and  blended  together. — W.  S. 

Alloys  of  Manganese  with  other  Metals,  Improvements  in. 

J.  F.  Allen  and  J.  Brock,  both  of  Liverpool.     Eng.  Pat. 

24,815,  December  20,  1894. 
To  improve  the  alloys  of  manganese  with  copper  or  other 
metals,  aluminium  is  added,  whereby  the  castings  are 
rendered  more  sound  and  the  tensile  strength  and  hardness 
increased.  Suitable  alloys  are  those  which  are  made  to 
contain  from  one-half  to  ten  per  cent,  of  manganese,  from 
one-eighth  to  five  per  cent,  of  aluminium,  and  various  pro- 
portions of  copper  and  tin,  copper  and  zinc,  or  copper,  tic, 
and  zinc.  An  alloy  of  copper  and  manganese  is  first  pre- 
pared, and  this  is  added  to  more  copper  and  the  other 
metals  to  produce  the  required  alloy,  to  which  is  then  added 
the  aluminium. — A.  W. 

Titanium  and  Alloys  thereof,  Manufacture  or  Produc- 
tion of.  II.  Moissan,  Paris.  Eng.  Pat.  3073,  February 
12,  1895. 
TlTANirjM  has  not  hitherto  been  prepared  in  quantity  owing 
to  its  strong  affinity  for  nitrogen,  and  moreover  the  metal 
has  never  been  fused.  The  author  now  produces  it  by 
reducing  the  oxide  with  carbon,  usin;;  very  high  tempera- 
tures in  a  similar  manner  to  his  reduction  experiments  with 
the  oxides  of  uranium,  vanadium,  zirconium,  and  silicon. 
If  titanic  acid  and  carbon  be  melted  together  in  an  electric 
furnace  by  nutans  of  an  arc  of  about  4uil  amperes  and 
K(i  volts,  B  very  hard  mass  of  nitride  of  titanium,  containing 
from  79  to  80  per  cent,  of  titanium,  is  obtained.  To 
decompose  this  nitride  an  arc  of  1,000  to  2,000  amperes 
and  of  60  to  7n  volts  is  required.  To  obtain  the  element 
therefore;  B30  parts  by  weight  of  rutile,  and  96  parts  by 
weight  of  carbon  are  heated  by  such  an  arc  in  a  carbon 
crucible  for  10  minutes  when  a  mass,  covered  with  a  yellow 
layer  of  oxide,  is  obtained,  showing  a  white  fracture,  bright 
and  shiny,  with  a  metallic  appearance.  It  reduces  to 
powder  under  tbe  hammer,  and  is  acted  upon  by  dilute 
hydrochloric  acid,  whicb  distinguishes  it  from  the  carbide 
and  nitride  which  are  unacted  on  thereby.     The  titanium 

thus  produced  contains  carbon,  however,  in  quantities  vary- 
ing from  2  to  o  percent.  That  containing  3  per  oent.  is 
pure  enough  for  industrial  purposos  although  it  may  be  still 
further  purified  by  remelting  with  til  mic  aoi  I  in  the  arc  of 
higher  intensity. 
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A  definite  carbide  having  die  formula  TiC  may  be  pre- 
parad  at  above  by  using  more  carbon.  The  titanium  is 
iim-iI  for  alloying  with  other  metals,  which  alloys  are  then 
added  to  masses  of  iron,  steel,  &c.    These  alloys  may  also 

be  directly  produced  by  adding  the    mixture  of   titaDic  BCld 

and  carbon  to  the  necessary  quantity  of  the  molten  alloying 
metal  in  the  electric  furnace. — A.  W. 


XI.— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(4.)— ELECTRO-CHEMISTBY. 

The  Uargreaves-Bird  Electrolytic  Cell.    .1.    ETargreaves. 
Electrochemische  Zeit.  2,  1H95,  153—154. 

In  this  cell  the  cathode  does  not  dip  into  a  liquid,  but  is 
brought  into  contact  with  a  diaphragm  which  forms  one  of 
the  walls  of  the  division  containing  the  anode.  This  anode- 
division  contains  the  salt  solution  or  other  electrolyte.  The 
only  liquid  in  contact  with  the  cathode  is  that  which  adheres 
to  it  through  capillary  attraction,  hence  the  licpiid  is 
hounded  by  a  layer  of  gas  on  one  side,  and  this  greatly 
facilitates  the  use  of  air  or  other  gases  in  carrying  out 
reactions.  When  oxygen  is  present  the  hydrogen  given 
off  from  the  cathode  becomes  oxidised;  and  when  carbonic 
acid  is  present  carbonates  are  formed.  In  the  preparation 
of  carbonates  no  carbonic  acid  is  found  to  penetrate  from 
the  cathode-division  into  the  anode-division.  When  used 
for  preparing  carbonates  the  anodes  are  scarcely  attacked 
at  all  ;  they  are  more  rapidly  attacked  when  caustic  soda 
is  prepared.  The  E.M.F.  used  is  from  :i  to  3*5  volts.  As 
the  salt  in  the  anode-division  becomes  used  up  it  is  replaced 
either  by  a  continuous  circulation  of  the  solution  or  by 
means  of  a  saturating  vessel  filled  with  salt.  Scarcely 
any  chlorates  or  hypochlorites  accumulate  in  the  ancde 
solution,  so  that  The  same  liquid  can  be  kept  in  circulation 
for  several  weeks. — D.  E.  J. 

PATENTS. 

Electric  Batteries,  Improvements  in  or  connected  with. 
C.  P.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper,  London, 
and  J.  L.  Dohell,  Devon,  England.  Eng.  Pat.  12,483, 
June  27,  1894. 

Tins  improvement  relates  to  that  class  of  battery  in  which 
the  electrolyte  is  a  fused  nitrate,  and  carbon  the  element 
oxidised.  The  cell  consists  of  a  long,  rectangular  iron 
trough  containing  numerous  iron  partitions  which  extend 
from  the  bottom  upwards  to  a  little  below  the  level  of  the 
fused  nitrate.  Carbon  plates,  which  are  in  contact  with 
the  lid  of  the  vessel,  are  suspended  from  it  by  means  of 
suitable  holders,  and  reach  nearly  to  the  bottom  ;  and  the 
lid  is  insulated  from  the  trough  by  means  of  a  rim  of 
insulating  material.  The  carbon  plates  which  are  suspended 
in  the  central  portion  of  the  trough,  are  so  arranged  that 
they  may  be  lifted  out  either  singly  or  collectively.  At 
each  end  of  the  cell  or  vessel  a  space  is  left  devoid  of 
plates,  and  each  such  space  is  separated  from  the  portion  of 
the  cell  containing  the  carbon  plates  by  three  division  plates 
of  iron,  two  of  which  extend  from  the  bottom  of  the  cell  to 
nearly  the  level  of  the  fused  nitrate,  whilst  the  centre  plate, 
•which  is  insulated  from  the  lid,  descends  nearly  to  the 
bottom  of  the  cell.  The  two  end  spaces  of  the  cell  are 
connected  by  a  circulation  pipe  which  descends  vertically 
from  the  bottom  of  one  compartment,  and  then  rises  to  the 
bottom  of  the  other.  At  one  end  of  the  vessel  is  a  vapor- 
ising chamber  maintained  at  the  required  temperature  by 
being  partially  or  wholly  immersed  in  the  fused  nitrate. 
Above  the  vaporiser  is  placed  a  tank  consisting  of  two 
chambers,  the  lower  one  of  which  contains  nitric  acid  or 
dilute  nitric  acid,  and  is  connected  with  the  vaporiser  by 
means  of  a  glass  pipe,  and  a  suitable  gauge  is  provided  on  the 
outside  of  the  chamber  to  indicate  the  height  of  the  acid.  The 
upper  chamber,  which  is  arranged  a  little  distance  above  the 
other,  also  contains  a  tank,  and  the  two  chambers  are  con- 
nected by  two  pipes  provided  with  cocks  for  equalising  the 
pressure  in  both  chambers,  and  for  permitting  the  flow  of 
acid  from  the  upper  chamber  to  the  lower  one.     The  upper 


chamber  is  provided  with  a  vaive  for  supplying  acid  to  the 
tank,  and  with  an  air  outlet,  whilst  the  lower  chamber  i- 
I'urnislii  d  with  a  safety  valve.  When  the  battery  is  at  work, 
acid  passes  into  the  vaporiser,  where  it  is  evaporated,  and 
the  fumes  escape  through  a  pipe  immersed  in  the  fused 
nitrate,  and  thence  to  an  injector  placed  in  the  circulating 
pipe,  and  so  causing  a  flow  of  the  electrolyte  through  the 
apparatus,  The  nitrate  may  he  maintained  in  a  state  of 
fusion  by  any  suitable  means. — <;.  H.  1'. 

Solutions  of   Zinc    Chloride  fur    the.    Purification    thereof 
for    Electrolytic  Purposes,  Improvements    in  the    Treat- 
ment of.     J.    lirock,    A.    E.     Waning,    and    F.    Ilurter, 
Liverpool.     Eng.  Pat.  22.H2C,  November  24,  18IM. 

WHEN  solutions  of  zinc  chloride  containing  sulphate  ftre 
electrolysed,  the  chlorine  evolved  at  the  anode  is  mixed 
with  oxygen,  and  rapid  corrosion  of  the  carbon  ensues.  To 
remove  sulphuric  acid  from  such  zinc  solutions,  a  suitable 
proportion  is  added  of  calcium,  strontium,  or  barium 
chloride,  and  the  corresponding  sulphate  formed  is  removed 
by  filtration  or  decantation  of  the  solution. — E.  S. 

Solutions  of  Chloride  of  Zinc  for  the  Purification  there- 
of for  Electrolytic  Purposes,  lmprocements  in  and  relat- 
ing to  the  Treatment  of.  .1.  Brock,  A.  E.  Wareing,  and 
F.  Ilurter,  Ijiverpool.  Enjr.  Pat.  22,827,  November  24, 
1894. 

Zinc  chloride  solution  obtained  by  dissolving  roasted  blende 
or  zinc  carbonate  in  hydrochloric  acid  is  liable  to  contain 
iron,  lead,  and  other  impurities.  Hut  if  the  acid  be  used  in 
exact  proportion  to  the  zinc  present  in  the  ore,  a  sufficiently 
pure  product  is  obtained.  It  is  preferred,  however,  to 
dissolve  the  impure  oxide  in  an  excess  of  the  acid,  and  to 
precipitate  the  impurities  by  digesting  the  heated  solution 
with  zinc  oxide  or  hydroxide.  If  iron  in  the  ferrous 
condition  be  present  in  the  zinc  chloride  solution,  it 
must  be  oxidised  by  air,  chlorine  gas,  or  preferably  by 
addition  of  a  little  of  the  zinc  solution  derived  from  the 
anode  compartment  of  the  electrolytic  cell,  which  is  saturated 
with  chlorine,  to  render  it  pr^eipitable. 

As  it  is  not  advisable  to  remove  the  whole  of  the  zinc 
from  a  zinc  chloride  solution  which  is  being  electrolysed, 
the  residual  solution  is  treated  with  lime,  and  the  zine 
hydroxide  precipitated,  is  utilised  in  purifying  the  solutions 
of  crude  zinc  chloride.- — E.  8. 

The  Utilisation  of  Zinc  Blende  for  Obtaining  Metallic 
Zinc  and  Sulphur,  and  in  Effecting  the  Decomposition 
of  Common  Salt  for  the  Production  of  Soda  and  Chlo- 
rine, Improvements  in.  J.  Brock,  A.  E.  Wareing,  and 
F.  Hurter,  of  Liverpool.  Eng.  Pat.  22,828,  Novem- 
ber 24,  1894. 

See  under  VII.,  page  968. 

Active  Materia!  jor  Secondary  Batteries,  Improvements  in 
the  Manufacture  of.  S.  Hammacher,  Berlin,  Germany. 
Eng.  Pat.  9937,  May  20,  1895. 

According  to  this  improvement,  the  plates  are  formed  of 
basic  phenylates,  cresylates  or  similar  compounds  of  lead, 
which  are  either  mixed  mechanically  with  the  metallic 
oxides,  or  produced  by  a  chemical  reaction  of  the  aqueous 
solutions  of  phenol  and  the  like  upon  the  metallic  oxides. 
The  method  preferably  employed  is  as  follows: — One  part 
phenol,  nine  parts  water,  and  90  parts  oxide  of  lead  are 
mixed  into  a  paste,  and  kneaded  into  electrode  frames 
which  are  then  dried  and  charged  in  the  usual  manner. 
The  basic  phenylate  of  lead  thus  formed  is  stated  to  be  an 
excellent  conductor,  containing  as  it  does  four  parts  of  lead, 
and  on  drying  it  is  converted  into  a  vitreous,  hard  body. 

— G.  H.'R. 

Electrical  Insulating  Purposes,  an   Improved  Compound 
for.      M.    Meirowsky,    Cologne,    Germanv.      Eng.    Pat. 
12,498,  June  28,  1895. 

Sixty  per  cent,  of  powdered  mica,  30  of  "wood  or  other 
fibrous  pulp,"  aud  "  about  equal  proportions  of  glue  and 
paraffiue,"  are  incorporated  and  moulded  into  the  required 
shape.     The  substance  is  used  as  an  electrical  insulator. 

— B.  B. 
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Secondary  or  Accumulator  Cells,  Improvements  in.  A. 
Miiller,  Hagen,  Germain.  Bog.  Put.  U,()22,  Juno  -''J, 
1895. 

In  the  improved  cell,  the  case  is  composed  of  load,  and  forms 
the  negative  plate  to  which  the  terminal  is  attached.  The 
positive  •  plates  are  either  suspended  from  the  negative 
electrodes  by  glass  rods,  or  they  are  supported  by  insulating 
feet.  The  cell  is  perfectly  closed  by  a  lead  cover,  which  is 
burnt  on,  and  suitable  openings  are  provided  in  it  for  the 
passage  of  the  positive  terminals,  and  the  whole  is  herme- 
tically sealed  by  surrounding  the  latter  with  a  suitable 
insulating  material. — G.  H.  R. 

Improvements  in  the  Electrolytic  Production  of  O.rides  and 
Salts  which  are  Insoluble  or  practically  Insoluble  in  the 
Electrolyte  [e.g.,  While  Lead  and  Chromate  o/  Lead]. 
C.  Liickow,  Cologne-Deutz,  Germany.  Eng.  Pat.  14,801, 
August  6,  1895. 

According  to  this  process  the  electrodes  aio  formed  of  the 
metal  the  oxide  or  salt  of  which  is  required  ;  and  the  electro- 
lyte, which  is  a  dilute  solution  of  some  salt  of  the  metal,  ma)' 
he  neutral  or  faintly  acid,  or  alkaline.  The  quantity  of  salts 
contained  in  the  electrolyte  varies,  according  to  their  nature, 
from  0*3  to  3  per  cent.,  but  the  most  generally  useful  propor- 
tion is  between  1  and  2  per  ceut.  In  general  the  proportion  of 
free  acid  or  alkali  present  must  not  exceed  1*5  per  cent, 
of  the  volume  of  the  solution  if  the  oxidation  is  not  to  he 
interfered  with.  The  voltage  required  depends  on  the  con- 
ductivity of  the  electrolytes  and  the  distance  between  the 
pairs  of  electrodes.  With  electrolytes  containing  about 
1*5  per  cent,  of  anhydrous  salts,  and  with  a  distance 
between  the  electrodes  of  from  10  to  20  mm.,  the  pressure 
required  is,  for  weakly  acid  solutions,  from  1  •  5  t  >  1  •  6  volts  ; 
for  a  neutral  solution,  from  about  1*7  volts;  and  for  a 
weakly  alkaline  solution,  about  2  volts.  For  example,  in 
the  electrolytic  production  of  white  lead,  the  electrodes  are 
formed  of  soft  lead,  and  are  placed  from  12  —  IS  mm. 
apart,  and  the  electrolyte  is  composed  of  3  parts  of  sodium 
chloride  and  1  part  of  bicarbonate  of  soda.  The  mo-t  suitable 
«trength  of  current  is  1  ampere  to  each  square  decimeter  of 
one  side  of  the  anodes  at  a  pressure  of  2  volts.  The 
production  of  chromate  of  lead  is  similar  to  that  of  the 
carbonate  of  lead,  and  the  colour  of  the  deposit  may  be 
varied  according  to  the  nature  of  the  solution,  being  yellow 
in  an  acid  solution,  and  inclining  to  red  in  an  alkaline  one. 

—(,.  If.  H. 

(J?.)— ELECTRO  METALLURGY. 

Metalt,  their  Electrolytic  Separation.     E.  F.  Smith  and 
D.  L.  Wallace.     J.  Amer.  (hem.  8oc.  1895,  17,  612. 
See  under  XXIII.,  page  'J80. 

PATENTS. 

/.    traction  of  Gold  by  Electrolysis,  Improvements  in  and 

Apparatus  for  the.  3.  J.  Maclean  and  Jl.  ('.  Ball, 
Twickenham.  England.  Eng.  Pat.  1h,1~-',  September  _'.">, 
18H4. 

ACOOBBIXG  to  this  invention  the  fluid  to  he  treated  ia 
submitted  to  electrolysis  during  h  '<■  through  a  l<>ng 

tube.  The  apparatus  described  is  specially  designed  for  the 
extraction  of  gold  from  sea  water,  ami  consists  of  along 
(row  tabe  or.  chamber  opes  at  both  ends,  and  mi.de  of 
metal  or  other  suitable  material.  It  i«  lined  with  wood  or 
m-condnctor,  and  the  floor  is  of  iron  which  forma 
the  cathode,    'ii,.    anode,  which  it  alao  of  iron,  is  placed 

hii  and  a-  near  to  it  as  possible. — G.  II.  R 

A    Vessel  for  thi    Electrolytic  Separation  and  Alloying  of 

Metals  in  tht    Molten  Stair.     J.c.  Mewl, urn,  London. 

n  I-.  Hornig  and  VY.  Borchei  ,  Germany.     Eng.  Pat. 

21  ember  12,  181*4. 

fin  .v  be  composed  of  conducting  <>r  non- 

ducting  material,  baa  ita  inner  wall  formed  with  horizon- 

■  hons  -o  ibrit   the  Bow  of  tie    molten 

•-■•    cathode    may    !,.     r«  laid,  d,  and  give 

for  the  formation  of  an  alley  with  the  metal  separated 

from  the  electrolyte,  which  may  be  in  a  liquid  or  fated 

A   pipe  leading  from  the  lowei   pan  of  the  vessel 


serves  for  the  withdrawal  of  the  alloy.  The  vessel  may  bo 
provided  on  its  outer  side  with  a  flange  to  permit  of  the 
upper  portion  being  Surrounded  by  a  hollow  annular  ring, 
in    which    water  may    bo    allowed    to    circulate   for    cooling 

purposes.     As  an  example  of  the  use  of  the  apparatus  lor 

obtaining  an  alloy  of  lead  and  sodium,  fused  sodium  chloride 
contained  in  the  vessel  forms  the  electrolyte,  and  molten 
had  is  allowed  to  flow  slowly  from  the  top  groove  into  the 
lower  ones  and  their  projections,  when  the  electrolytic  action 
causes  the  sodium  to  be  released  on  the  load,  with  which  it 
alloys,  whilst  the  chlorine  escapes  through  an  opening  in  the 
lid  of  the  vessel.— G.  11.  K. 

A  Process  of  and  Apparatus  for  Making  Compressed 
Electrolytic  Copper,  applicable  also  to  other  Metals 
capable  of  being  deposited  by  Electrolysis.  A.  M.  (lark, 
London.  From  La  Societc  dee  Cnivree  de  Franco,  Paris, 
France.     Eng,  Pat.  23,680,  December  5,  1894. 

The  improved  process  consists  in  the  electro-deposition  of 
metal  upon  revolving  cathodes,  which  are  kept  separated 
until  a  surface  coating  of  metal  has  been  deposited  upon 
each  of  them,  and  they  are  thereafter  pressed  together  with 
their  coated  surfaces  in  contact,  the  flow  of  current  through 
the  cathode  being  maintained  throughout  the  operation. 
The  cathodes  are  contained  within  the  electrolytic  tank,  and 
consist  of  a  pair  or  more  of  revolving  rolls  mounted  on 
insulating  supports  in  such  a  way  that  they  press  one  on 
another,  and  are  free  to  recede  as  the  thickness  of  the 
deposit  increases.  Coutact  is  made  with  the  lower  roll  by 
means  of  a  brush,  and  the  anode  conforms  approximately 
to  the  form  of  the  cathode.  At  the  commencement  of  the 
operation,  the  rolls  should  not  touch  each  other,  as  they 
would  mutually  remove  the  layer  of  plumbago  or  suitable 
material  with  which  they  are  coated,  before  any  metal  is 
deposited.  This  frictional  contact  is  prevented  by  a  copper 
ring  placed  on  each  end  of  the  upper  roll,  of  slightly  larger 
dimensions  than  the  roll  and  a  few  millimetres  thickness, 
whereby  to  allow  the  passage  of  the  current  from  one  roll 
to  the  other  without  permitting  contact  at  any  other  part. 
These  r:ng<  are  removed  after  the  action  has  been  in  pro- 
gress some  minutes,  and  the  rolls  have  become  coated  with 
copper. — G.  H.  R. 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Combustion  'of  Mineral  Oils  in  Ordinary  Lamps. 
P.  Kouindjv.  Bull,  de  la  Soc.  d'Encouragement,  1895. 
August  [1161,  943. 

See  under  II.,  page  '.153. 

PATENTS. 

Detergent  Compounds,  Improvements  in.     R.    Armstrong, 

Cadley,  Preston.     Eng.  Pat.  1H,S'J1,  October  5,  1894. 

Ammonia  soap,  as  free  as  possible  from  water,  is  made  by 
treating  ammoniacal  salts  with  caustic  or  carbonate  of  soda 
or  potash,  and  incorporating  with  the  mixture  oil,  fatty  aeid, 

or  resin,  and  as  little  water  as  possible  in  the  following 
approximate  proportions  :  — 

Patty  acid,  28  parts;  ammonium  sulphate,  7o  parts; 
sodium  carbonate,  7  parts  ;  water,  4  parts.  Methods  of 
making  a  detergent  powder  and  fluid  are  also  described. 

—J.  J.  K. 

Soft  Snap,  Improvements  in  Materials  for  and  in  /lie 
Manufacture  of.  M.  Perls,  London.  Eng.  Pat.  20,158, 
October  22,  1894. 

Tin. -i  consist  in  the  ii-c  of  a  caustic  potash  lye  containing 
15  to  i"  per  cent,  of  potassium  chloride,  which  is  said  to 
effect  an  economj  in  (he  cost  of  production,  and  to  maki  i 
soft  aoap  of  good  quality. — J.  J.  K. 
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X1IL— PIGMENTS.  PAINTS  ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(4.)— PIGMENTS,  PAINTS. 

Insecticide   Paint  for    Ships'    Bottoms.     Lndwig   Pflug, 
Kiel.     Ger.  Par.  "5,504,  July  10,  1892. 

This  paint  is  said  to  prevent  the  adherence  of  barnacles 
and  other  living  things  to  the  bottoms  of  ships  Its 
characteristic  and  active  constituent  is  hydrazine,  which 
is  said  to  operate  with  deadly  effect  upon  any  organisms 
in  the  protoplasmic  state  coming  in  contact  with  it. —  \V.  S. 

PATENTS. 

A  Composition  for  Preserving  Wood,  also  Applicable  to 
other  Uses.  J.  Matthews,  Brunswick,  Georgia,  U.S.A. 
Eng.  Pat.  17,486,  September  14,  1894.  (Under  Internat. 
Convent.) 

This  composition  contains  the  following  ingredients,  in 
certain  proportions:  —  Coal-tar,  resin,  pine-tar,  camphor, 
sulphur,  tallow,  carbolic  acid,  arsenic,  phosphorus,  borax, 
oil  of  rhodium,  mercury  bichloride,  cobalt  (native  ore), 
"  poke-root  "  bark  {Phytolacca  radix),  ether,  and  carbonate 
or  oxide  of  iron.  If  a  liquid  composition  be  desired,  more 
tallow  and  kerosene  are  added  during  the  manufacture. 

—J.  J.  K. 

The  Preservation  of  Iron,  Steel,  Wood,  and  Stone  from 
.Rust,  Corrosion,  and  Scaling,  and  for  Preventing  the 
Fouling  of  Ships'  Bottoms,  a  New  or  Improved  Com- 
position for.  A.  Tolhurst,  London.  Eng.  Pat.  22,020, 
November  14,  1894. 

This  composition  consists  of  a  mixture  of  ferric  oxide,  zinc 
sulphide,  barytes,  gold-size,  boiled  oil,  and  turpentine, 
in  equal  proportions. — J.  J.  K. 

The  Manufacture  of  Waterproof  Paper  or  Fabrics,  specially 
Applicable  for  Use  in  the  Manufacture  of  Cartridge 
Cases,  Trunks,  Drapers'  Boxes,  Postal  Tubes,  and 
Fireworks,  Improvements  in.  C.  T.  Pox,  Chingford, 
Essex.     Eng.  Pat.  11,261,  June  8,  1895. 

White-lead  is  mixed  with  boiled  linseed  oil  and  stainers 
of  any  required  colour.  This  paint  is  then  mixed  with 
linseed  oil,  which  has  been  made  thick  and  almost  glutinous 
by  continued  boiling.  (Paper  covered  with  this  preparation 
is  said  to  be  waterproof  and  durable,  and  to  bear  washing 
with  soap  without  injury.)  Pabrics  other  than  paper  are 
passed  through  a  solution  of  size  before  painting.  The 
stiffness  and  waterproof  quality  of  the  paper  and  fabric  are 
improved  by  brushing  the  back  with  a  thick  layer  of  a  paste, 
which  is  prepared  by  boiling  2  lb.  gum  arabic  in  £  pint  of 
water,  to  which  is  afterwards  added  &  pint  paraffin,  J  lb. 
gelatin  (previously  dissolved  in  a  small  quantity  of  water), 
pint  of  methylated  spirit,  and  a  stainer,  and  the   whole 


boiled  for   a   quarter    of   an  hour, 
viscid  paste  is  produced. — J.  J.  K. 


On  cooling,    a   thick, 


(C.)— INDIA-RUBBER,  &c. 

PATENT. 

Manufacture  of  Waterproof  Fabrics,  Improvements  in  the. 
L.  Frankenstein,  Manchester.  Eng.  Pat.  5120,  March  11, 
1895. 

See  under  V.,  page  965. 


XIY.-TANNING.  LEATHER.  GLUE.  SIZE. 

Sulphite  Cellulose  Liquors  for  Tanning  Purposes,  Pre- 
paration of.  C.  Opl,  Hruschau.  Ger.  Tat.  75,351, 
May  19,  1893. 

The  crude  sulphite  cellulose  liquors  are  treated  with  caustic 
lime  for  the  removal  of  calcium  bisulphite,  normal  calcium 
sulphite  being  precipitated  ;  or  the  S02  is  liberated  by  the 
addition  of  sulphuric  or  hydrochloric  acid  and  then  expelled 


from  the  liquors  by  steam.  In  the  liquors  thus  purified, 
metallic  (annates,  soluble  in  water,  are  formed  by  the 
addition  of  metallic  lalphatea  Bucb  u  aluminium  sulphate, 
alum,  or  ferrous  sulphate,  whilst  calcium  sulphate  is  pre- 
cipitated. The  solutions  of  metallic  tannates  thus  obtained 
possess,  it  i-  Btated,  tanning  powers  which  it  is  proposed  to 
apply  in  the  tannery. — \V.  S. 

Dyeing  Leather  with  Basic  Colours.     P.  Bertram. 
F&rber  Zeit.  6,  1895,293. 

See  under  VI.,  page  965. 

Isolation  of  Catechu  (Cuteh)  anil  Kuth  from  the  Wood  of 
Acacia  Catechu.  Imp.  Inst.  J.  (Research  Dept.),  1895, 
399. 

See  under  IV.,  page  961. 

PATENTS. 

Dyeing  Shins,  Improvements  in  Machinery  or  Apparatus 
for.       R.    Ergang,    Magdeburg,    Germany.      Eng.    Pat. 
19,427,  October  12,  1894. 

See  under  VI.,  page  966. 

Tanning,  Improvements  in.  J.  Y.  Johnson,  London.  From 
F.  Kornacher,  Frankfort-on-the-Main,  and  Diesel  and 
Weise,  Poessneck,  Germany.  Eng.  Pat.  21,550,  No- 
vember 8,  1894. 

After  the  usual  preparation,  followed,  if  necessary,  by 
colouring  with  a  weak  and  acidulated  tan  solution,  the 
hides  are  treated  by  the  mineral  process  (or  by  soap-, 
glycerin-,  or  fat-tanning)  ;  they  are  then  washed,  pared  or 
split,  and  dried,  and  in  some  cases,  to  preserve  the  grain 
when  immersed  subsequently  in  a  strong  tan  liquor,  they 
may  be  greased  on  the  grain  side.  They  are  finally  tanned  by 
means  of  an  acid  vegetable  tanning  liquid,  which  should 
be  constantly  stirred  aud  renewed  from  time  to  time  to 
remove  all  matter  resulting  from  the  preliminary  mineral 
tanning.  The  liquor  should  have  a  concentration  equal  to 
3°  or  4°  B.,  and  should  be  heated  to  from  30°  to  50°  C. 
The  object  is  to  produce  a  completely  tanned  material  in  a 
space  of  time  varying  from  a  few  hours  for  light  skins,  to  a 
few  days  for  heavy  hides.  The  mineral  tanning  renders 
the  material  porous,  but  all  traces  of  this  treatment  are  to 
be  removed  in  the  last  tan  liquors. — W.  G.  M. 

Treatment  of  Hides  for  the  Manufacture  of  Leather, 
Improvements  in  or  relating  to  the.  W.  R.  Earp, 
Warrington.     Eng.  Pat.  22,968,  November  27,  1894. 

In  order  to  prevent  the  putrefaction  of  dry  hides  during  a 
long  soaking,  the  water  employed  is  mixed  with  sufficient 
waste-liquor  from  the  borax  manufacture  to  bring  the 
specific  gravity  of  the  soluticn  to  1-030— 1-050  (7°— 10J 
Tw.)  This  liquor  usually  contains  5 — 10  per  cent,  of 
borax,  5 — 10  per  cent,  of  sodium  carbonate,  15 — 20  per 
cent,  of  sodium  chloride,  and  5—10  per  cent,  of  sulphate, 
of  which  the  first-named  is  the  most  useful  ingredient ;  it 
is  the  mother  liquor  which  has  grown  too  impure  to  yield 
any  further  crop  of  borax  crystals.  The  liquor  is  either 
contained  in  a  tumbler,  or  else  the  hides  are  handled  in  it 
in  an  ordinaiy  vat. — W.  G.  M. 

An  Improved  Glue  or  Size,  and  Process  of  Manufacturing 
Same.  E.  Schmahl  and  F.  Feller,  Berlin.  Eng.  Pat. 
14,936,  August  7,  1895. 

To  prevent  the  cracking,  after  drying,  of  glue  containing 
sal  ammoniac  or  similar  substance,  glycerin  is  added  to 
the  boiling  glue  or  size  water,  in  the  proportion  of  100  of 
the  latter  to  from  2  to  5  of  the  former,  and  15  of  sal 
ammoniac  or  its  substitute. — W.  G.  M. 


XV -MANURES,  Etc. 

Nitrogen  in  Fertilisers  containing  Nitrates,  Determina- 
tion of.  H.  C.  Sherman.  J.  Amer.  Chem.  Soc.  1895, 
17,  567. 

See  under  XXI1L,  page  989. 
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Production  of  Wine,  and  Utilisation  of  Fertilisers  em- 
ployed. A.  Muntz.  Bull,  de  la  Soc.  d'Encouragement, 
1895,410. 

■See  under  XVII.,  page  980. 

PATENTS. 

Humic  Acid  and  its  Compounds,  Process  of  Manufacture 
and  Employment  of  L.  Gautreau,  E.  Charbonnier,  and 
E.  Serrant,  Paris,  France.  Eng.  Pat.  22,028,  November 
14,  1894. 

Peat  or  similar  vegetable  refuse  is  treated  with  dilute  sul- 
phuric acid  with  the  view  of  converting  it  into  "  humic 
acid."  The  mass,  after  removal  of  the  bulk  of  the  liquid 
accompanying  it,  is  then  treated  with  excess  of  lime  and 
sulphate  of  potash  is  added.  The  product  is  used  as  a 
manure. — B.  B. 

Dry  Manure  and  Ammonia  from  Fseces  or  Fxcal  Matter, 
and  Apparatus  therefor,  an  Improved  Process  for 
Obtaining.  W.  P.  Thompson,  Liverpool.  From  Wirtb 
and  Co.,  Frankfort  on-the-Main,  Germany.  Eng.  Pat. 
24,063,  December  11,  1894. 

The  object  of  the  process  described  in  the  patent  is  the 
evaporation  of  the  water  constituting  the  bulk  of  faecal 
matter  and  the  simultaneous  recovery  of  ammonia  there- 
from. The  apparatus  protected,  is  essentially  a  multiple 
evaporator  provided  with  steam  domes  fitted  with  revolving 
beaters.  The  object  of  the  latter  is  to  break  up  the  froth 
which  forms  during  the  evaporation  of  the  faecal  matter  and 
prevent  contamination  of  the  escaping  steam  with  liquid  or 
solid  particles.  During  its  passage  from  any  given  evapo- 
rator to  the  next  in  succession  the  steam  is  robbed  of  its 
ammonia  by  means  of  sulphuric  acid.  When  sufficiently 
concentrated  and  freed  from  ammonia,  the  residual  faecal 
matter  is  dried  by  any  usual  device. — B.  B. 

Ground  Slags  intended  for  use  as  Fertilisers,  Improvements 
in  the  Treatment  of  C.  H.  Langdale,  Morpeth,  and 
A.  W.  Langdale,  Newcastle-on-Tyne.  Eng.  Pat.  11,905, 
June  19,  1895. 

The  patentees  claim  the  addition  of  brine  containing  salts 
of  sodium  and  potassium  to  ground  basic  slag,  in  order  to 
facilitate  handling  of  the  material,  by  moistening  in  a  per- 
manent manner  the  dustj-  particles  which  it  would  other- 
wise contain. — B.  B. 

Phosphate  of  Lime  Fertilisers,  Process  for  Making. 
D.  T.  Day,  Washington,  U.S.A.  Eng.  1'at.  12,709,  Juiy 
2,  1895. 

The  object  of  the  process  described  by  the  patent  is  to 
produce  from  phosphate  rock  a  maximum  amount  of  phos- 
phate soluble  in  citric  acid  solution,  and  thus  ranking  as  a 
readily-assimilable  fertiliser.  This  end  is  said  to  be  attained 
by  heating  the  crude  phosphate  with  calcium  carbonate  and 
siliceous  matter,  both  constituents  being  often  naturally 
present  in  the  native  phosphate.  A  temperature  above 
1  ,-i'><)'  ¥.,  bat  below  a  white  heat,  is  generally  requisite  for 
this  operation.  Less  care  in  regulating  the  temperature  is 
■aid  to  be  Deeded  when  ferruginous  and  aluminous  materials 
to  the  extent  of  10  per  cent,  or  more  are  added.—  B.  I'.. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Bone-Black,    the     Decarboni$ation  of.      \V.    D.    Home. 

3.  Airier.  Them.  Soc.   \H'Jo,  17,  503      .'.10. 

I  •  tin-  paper  the  author  describe*  trials  both  in  the  labora- 
tory ami  on  a  practical  teale,  which  were  made  to  teal 
Weinri'h's  (  (thia  Journal,  189  I,  240)  fo«  improving 

the  quality  of  ipent  bone-black.     One  pi  onaiated 

in  the  complete  removal  ol  earbon  from  the  bone-black  and 
the  artificial  introdnctka  of  freah  earbon  in  imaller  qnan 

tity,  and  the  other  proeeH-  in  a  Uniform    partial    removal    of 

earbon  when  that  element  iraa  in  axeeM.  The  firat  is  ap- 
pUoabla  to  exhauated  ebar,  aoeb  m  tugai  and  oil  refineries 


discard,  and  the  second  for  removing  small  percentages  of 
carbon  from  bone-black  which  has  begun  to  deteriorate 
through  the  choking  of  its  pores  with  carbon.  In  the  first 
case,  all  the  carbon  is  burned  out  by  passing  the  bone-black 
in  a  continuous  stream  through  a  nearly  horizontal  cylinder 
of  sheet  iron,  which  is  heated  to  a  dull  red  and  constantly 
revolved.  The  char  enters  the  drum  through  a  central 
orifice  in  the  head,  closing  one  end  which  is  slightly  higher 
than  the  other,  and  leaves  the  drum  through  peripheral 
openings  in  the  head  of  the  lower  end.  Within  the  drum 
there  are  longitudinal  projecting  ribs,  which  serve  to  expose 
the  bone-black  more  completely  to  the  hot  air  in  the  drum. 
The  carbon  in  the  bone-black  may  be  either  wholly  or 
partially  oxidised,  according  to  the  heat  of  the  drum,  the 
volume  of  air  passing  through  it,  the  amount  of  bone-bliick 
fed  into  the  drum,  the  speed  of  turning,  &c,  &c.  When  the 
whole  of  the  carbon  is  removed,  the  mineral  frame-work 
remains  intact  with  its  pores  opened  up.  The  product  can 
then  be  treated  with  a  solution  of  glue  or  molasses  to 
thoroughly  impregnate  it,  dried,  and  submitted  to  destruc- 
tive distillation.  The  organic  matter  becomes  charred 
within  the  pores  of  the  bone-ash,  and  the  carbon  thus 
deposited  appears  to  act  in  a  similar  manner  to  that  originally 
present.  The  grains  must  then  be  washed  with  hot  water, 
to  remove  soluble  substances,  and  the  char  is  then  ready 
for  use. 

In  the  second  case,  in  which  partial  decarbonisation  is 
adopted,  only  the  one  operation  of  passing  through  the 
drum  is  necessary,  the  heating  process  being  regulated,  by 
means  not  stated,  so  as  to  remove  any  percentage  required. 

The  results  of  experiments  described  are  stated  to  have 
been  eminently  satisfactory.  —A.  K.  M. 

A  Disease  of  the  Sugar  Cane.     Prillieux  and  Delacroix. 
Sucr.  indigene,  1895,  46,  187. 

The  authors  state  that  a  disease  which  has  recently  appeared 
in  the  sugar  canes  of  Mauritius,  causing  the  death  of  the 
plant  by  a  separation  of  a  gummy  or  slimy  mass,  is  produced 
by  the  mould-fungus  Coniothyrium  Melasporum. — J.  L.  B. 

Non-nitrogenous  Organic  Matter  other  than  Sugar. 
Maxwell.     D.  Zuckerind.  1895,  19,  1188. 

The  non-nitrogenous  organic  matter  other  than  sugar,  for 
the  most  part  consists  of  resinous  and  gummy  bodies,  which 
are  insoluble  in  alcohol,  and  which  when  in  a  fresh  condition 
can  be  precipitated  by  lime.  On  hydrolysis,  a  cellulose-like 
body  is  formed,  and  a  mixture  of  reducing  sugars  consisting 
chiefly  of  dextrose  and  levulose,  and  about  3 '  5  per  cent,  of 
a  pentose. — J.  L.  B. 

The  Grey  Coloration  of  Haw  Sugar.     Herzfeld  and 
Goldbach.     Zeits.  Rubenz.  1895,45,  089. 

Previous  investigators  have  assigned  the  cause  of  this 
coloration  to  the  presence  of  iron  compounds,  without, 
however,  explaining  the  reason  of  their  occurrence  in  the 
juice  in  abnormal  quantities. 

The  authors  conclude  from  their  experiments  that  the 
coloration  arises  from  insufficient  saturation.  In  the 
presence  of  alkalis,  ferrous  salts  are  not  completely  preci- 
pitated either  in  the  warm  by  calcium  hydrate  or  calcium 
hydrate  and  soda  ;  or  in  the  cold  by  calcium  hydrate  alone, 
or  in  conjunction  with  potash  ;  but  in  all  cases,  and  in  the 
presence  of  sugar,  they  are  at  once  carried  down  with 
lime  and  carbon  dioxide.  Ferric  salts  are  not  precipitated 
in  sugar  solutions  by  free  alkalis,  or  by  alkaline  carbonates 
and  lime,  and  separate  less  easily  with  lime  and  carbonic 
acid  than  ferrous  salts.  Ferric  salts  can  therefore  partially 
escape  saturation,  and  though  insoluble  in  pure  alkaline 
sugar  eolations,  are  soluble  in  warm  calcium  saccharate 
with  the  production  of  a  soluble  calcium  iron  saccharate. 
If  in    consequence  of   bad  saturation  the  defecation-mud 

contains  calcium  saccharate,  the  ferric  hydrate  present  will, 
during  the  operation  of  filter- pressing,  enter  into  solution 
and  cause  coloration  of  the  finished  product. — .1 .  L.  B. 

Treatment  of  heel-root  /nice  with  Lime.     Beaudet.     Hull. 
Ass.  Chim.  L895,  13,  180. 

'I  in  author  recommends  the  use  of  pulverised  anil  sifted! 
lime.     This  is  added  at  a  temperature  of  80° — 50°  |  2  per 
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,.,.,,!.    an-    dissolved     iii  the    space    of    15  to  20  minim-.; 
saturation  is  carried  out  at  a  lower  temperature. — .!.  L.  B. 

Purification  of  Cane-juice  in  Louisiana.     W.  I'.  Kirehhoff 
and  F.  C.  Thiele.  '  Chem.  Zeit.  1695,  19,  18.10-18:11. 

Thf.  .juice  containing  85  per  cent,  of  water  and  15  per 
e(iit.  of  dry  substance  falls  into  a  wooden  chamber  fitted 
with  slanting  boards,  dropping  in  transit  from  one  board 
to  another.  At  the  same  time,  by  the  injection  of  sul- 
phurous acid  the  juice  is  thoroughly  saturated.  It  is  then 
run  into  a  large  collecting  vessel,  where  the  principal 
quantity  of  lime  is  to  be  added.  While  this  is  going  on, 
the  juice  is  slightly  warmed,  and  the  mixture  drawn  off  to 
the  elarilier,  an  arrangement  of  square  steam-heated  troughs, 
and  the  remainder  of  the  lime  is  then  added.  When  the 
wanned  juice  is  of  a  honey-yellow  colour,  and  the  precipi- 
tate that  is  formed  falls  quickly,  the  sugar-boiler  considers 
that  sufficient  lime  has  been  added.  If  the  desired  colour 
do  not  rapidly  appear  he  decides  as  to  whether  too  much 
or  too  little  lime  has  been  used,  and  in  accordance  with 
his  observations,  adds  to,  or  takes  from  the  remaining 
quantity  of  lime. 

The  following  method  was  suggested  by  the  principal  of 
the  New  Oilcans  Sugar  School  : — The  sulphurated  juice 
is  mixed  in  the  clarifies-  with  lime  until  the  mixture  is 
alkaline  to  litmus.  It  is  then  heated  to  boiling,  left  for 
a  short  time  to  deposit,  drawn  off  to  a  second  battery  of 
clarifiers,  and  mixed  with  dilute  phosphoric  acid  (clariphos) 
until  a  slight  acidity  is  noticeable.  After  a  second  deposi- 
tion the  juice  is  ready  for  evaporation.  Glucose  is  thus 
converted  into  gluconic  acid,  which  in  the  subsequent  treat- 
ment is  decomposed  into  volatile  acids,  and  so  completely 
removed. 

In  the  last  campagne  the  following  process  was  tried  on 
two  plantations  : — The  limed  juice  was  pumped  by  an  appa- 
ratus that  is  similar  to  the  "  Yaryan  "  under  a  pressure  of 
50  lb.  to  the  square  inch,  and  kept  at  a  temperature  of 
1 72°  C.  The  passage  of  the  juice  takes  from  1  to  2  minutes. 
The  impurities  are  deposited  considerably  quicker  than  in 
other  processes,  so  that  an  apparatus  for  continuous  deposit 
can  be  employed.  This  consists  of  a  large  conical  vessel, 
the  bottom  has  a  filter-press  attached,  and  the  upper  part 
an  overflow  tube.  The  juice  is  continually  drawn  into  this 
apparatus,  and  flows  off  as  a  clear  liquid,  whilst  the  deposits 
which  collect  at  the  bottom  are  from  time  to  time  pumped 
through  the  filter-press. 

The  planters  are  opposed  to  treating  cane-sugar  juice 
in  the  same  way  as  that  of  the  beet,  their  contention  being 
that  it  becomes  unfitted  for  evaporation  and  does  not  yield 
a  good  sugar. — J.  L.  B. 

Alimentary  Syrups  which  do  not  Crystallise,  Preparation 
of.  Herzfeld  and  M  oiler.  Zeits.  Rubenzuekeriud.  1895, 
45,  693. 
The  authors4  experiments  show  that  the  crystallisation  of 
alimentary  syrups  does  not  occur,  even  when  they  are 
kept  for  a  long  time,  if  approximately  equal  quantities  of 
cane  and  invert  sugar  are  present.  A  state  of  equilibrium 
is  thus  brought  about  by  the  mutual  increase  of  solubility. 
Glucose,  unlike  levulose,  is  only  slightly  soluble  in  con- 
centrated cane-sugar  solutions.  Cane  sugar  is  readily 
soluble  in  solutions  of  invert  sugar,  and  this  solubility 
increases  with  greater  concentration. — J.  L.  B. 

Direct  Method  of  Refining.     Prangey.     Sucr.  indigene, 
1895, 16,  228. 

The  essential  part  of  this  process  consists  in  grinding  to  a 
convenient  grain  white  crystals,  or  a  correspondingly  purified 
and  crystallised  sugar.  An  artificial  massecuite  is  then 
prepared  from  sifted  goods  by  means  of  a  hot  and  saturated 
pure  sugar  solution ;  the  subsequent  treatment  is  the 
same  as  commonly  employed. — J.  L.  B. 


Estimation  of  Sugar  by  Copper-Potassium  Caibonate. 
H.  Ost.  Chem.  Zeit.  1895,  19,  (79),  1784—1785  (81), 
.1829—1830. 

See  under  XXIII.,  page  993. 


PATENTS. 

Treatment  of  Locust  Beans  in  order  to  Obtain  Useful  Pro- 
ducts therefrom,  Improvement  in  the.  c.  l).  Ek'man  and 
C.  Christian,  London.     Kng.  Pat.  21,913,  November  13, 

1894. 

The  beans  are  broken  up  without  injuring  the  seeds  and 
extracted  with  water.  The  saccharine  solution  which  is 
thus  obtained  is  made  alkaline  with  milk  of  lime,  heated  to 
185  F.  and  filtered.  The  bright  solution  is  decolourised  if 
necessary  with  sulphurous  acid  or  some  sulphite,  and 
concentrated  In  vacuo  to  a  syrup. — A.  L.  S. 

Manufacture  of  Sugar,  an  improved  Process  for  lite.  G. 
Kassner,    Minister,    Westphalia,    Germany.     Eng.    Pat. 

1  1,925,  August  7,  1895. 

Tins  process  involves  the  use  of  lead  oxide  in  place  of 
baryta  or  strontia  as  a  separating  agent  in  sugar  refineries. 
It  is  claimed  that  by  the  use  of  lead  oxide,  invert  sugar  and 
cane  sugar  can  both  be  obtained  in  a  pure  state  from 
saccharine  solutions  such  as  have  to  be  dealt  with  in  a 
refinery. 

Lead  oxide,  hydrated  lead  oxide,  plumbites,  combinations 
of  lead  salts  with  alkalis  or  other  lead  compounds  of  a 
similar  nature,  are  triturated  with  water  so  as  to  form  a  thin 
semi-liquid  mass.  The  saccharine  solution  is  first  treated 
with  lime  water  so  long  as  a  precipitate  is  thrown  down, 
filtered,  and  added  to  the  lead  oxide.  The  mixture  must 
be  well  stirred  until  lead  saccharate  separates,  when  the 
whole  becomes  nearly  solid.  The  saccharate  is  removed 
from  the  solution  by  a  filter  press  or  other  suitable 
device,  well  washed  with  water  and  decomposed  by  carbon 
dioxide.  An  insoluble  basic  lead  carbonate  is  formed  and 
the  filtered  solution  contains  the  sugar  without  a  trace  of 
lead.  The  basic  carbonate  can  be  easily  decomposed  into 
carbon  dioxide  and  lead  oxide  by  a  moderate  heat ;  these 
products  being  thus  available  for  future  use.  The  proper 
proportion  of  lead  oxide  must  always  be  used,  this  is  two 
molecules  of  lead  oxide  to  one  molecule  of  cane  sugar,  and 
H — 2  molecules  of  lead  oxide  to  one  molecule  of  invert  sugar 
or  glucose.  When  it  is  desired  to  separate  invert  sugar  or 
glucose  from  cane  sugar,  onlv  sufficient  lead  oxide  should 
be  added  at  first  to  combine  with  the  glucose  or  invert 
sugar.  The  filtrate  will  contain  the  cane  sugar  which  may 
then  be  separated. — A.  L.  S. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

Organisms  of  Fermentation.     P.  Petit.     Monit.  Scient. 
June  1895,  45,  401—408. 

Our  knowledge  of  this  subject,  notwithstanding  the  rapid 
progress   made   in    recent    years,   is   still   of    a   summary 
description.     The  variation   of  species  which  Hansen  first 
observed  in   yeasts  appears  to  occur  also  in  bacteria  them- 
selves ;  indeed,  the  complete  determination  of  a  given  species 
requires  the  study  of  the  form  of  its  colonies  in  different 
media.      The  investigation  of  the  products  of  the  life  of  the 
ferments  in  a  given  medium  would  be  of  the  utmost  import- 
ance, but   so  far  our  analytical  means  have   proved  almost 
completely    inadequate   for   this   purpose.     Jorgensen    has 
obtained  most  interesting  results  in  examining  the  air  and 
water  of  breweries   with  regard   to  the  distribution  of  fer- 
mentative germs   in  them.     Especially  the   malting  rooms 
appear  to   be  very  rich  in  bacteria,  amongst  which  Lindner 
observed  Fusarium  hardei  and  a  Cladosporum.  Some  barleys 
are  perfectly  covered  with  bacteria,  sometimes  to  such  an 
extent  as  to  prevent  germination.     Indeed,  many  mishaps 
in  manufacture  are  due  to  this  cause.     In  one  fermenting 
room  Hansen  observed  a  whole  world  of  ferments,  whilst 
others  were  found  to  be  almost  sterile.     Hansen's  method 
for    the   bacteriological  analysis  of  water  is   the  one  most 
generally  employed  at  present.     It  consists  in  placing  one 
drop   of  the   water  to  be  examined,  wl  ic  i   may  first  have 
been  diluted,  into  each  of  a  number  of  flasks  containing 
sterilised  wort.     If  the  dilution  of  the  water  under  exami- 
nation has  been  sufficient,  each  drop  of  it  will  contain  one 
germ  only,  and  in  each  of  the  flasks  prepared  in  the  above- 
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mentioned  manner,  a  pure  culture  of  one  of  the  germs 
contained  in  the  water  will  be  obtained.  If  these  cultures 
sre  grown  in  sterilised  (pasteurised)  beer  instead  of  in 
wort,  owing  to  the  carbonic  acid  contained  in  the  former, 
■only  those  germs  capable  of  development  in  absence  of  the 
air,  will  grow.  That  process  of  analysis,  according  to  which 
the  cultures  are  formed  upon  peptonised  gelatin  is  without 
practical  value,  as  upon  this  medium  all  ferments  will 
develop  which  are  capable  of  living  in  a  neutral  or  alkaline 
medium,  and  none  of  which  would  appear  in  the  acid 
wort.  The  bacterium,  which  is  the  cause  of  acetic  fermen- 
tation, was  first  described  by  Pasteur  under  the  name  of 
Mycoderma  accti.  Hansen,  however,  found  that  this 
orgauism  really  consists  of  three  species,  which  he  distin- 
guished as  Bad.  aceti,  Bad.  Pasteurianum,  and  Bad. 
Kiitzingiaiium.  They  develop  best  in  sterilised  beer  con- 
taining about  1  per  cent,  of  alcohol,  at  a  temperature  of 
34°  (J.  These  bacteria  will  only  develop  in  contact  with  air 
and  at  a  rather  high  temperature.  For  this  reason  they 
will  appear  in  beer  only  which  is  stored  in  badly  corked 
bottles  or  casks.  The  lactic  ferments  were  studied  especially 
by  Kayser,  who  found  their  resistance  to  higher  tempera- 
tures to  vary  very  considerably.  The  degree  of  f.cidity  the 
development  of  these  ferments  produces,  varies  very  much 
for  the  different  species  and  for  the  same  species,  with  the 
medium  they  grow  in  and  its  reaction.  Thus,  it  was  found 
that  by  adding  calcium  carbonate  to  the  fermenting  liquids 
the  total  yield  of  acid  was  enormously  increased.  By  the 
influence  of  the  air  upon  lactic  fermentation  it  was  found 
that  these  ferments  include  aerobic,  anaerobic  and  indifferent 
species.  It  is,  however,  interesting  to  note  that  the  aerobic 
lactic  ferments  (  surface  cultures)  produce  a  greater  propor- 
tion of  volatile  acids  (chiefly  acetic)  than  the  others. 
The  lactic  ferments  are  able  to  live  entirely  upon  nitrogenous 
matter,  especially  7>eptone.  The  cultivation  of  pure  yeasts, 
which  is  the  most  important  result  of  these  investigations,  was 
first  carried  out  by  Pasteur  by  means  of  tartaric  acid.  After 
a  certain  number  of  generations,  industrial  yeasts  are  free 
from  bacteri-i,  i.e.,  all  the  cells  present  appear  to  be  of  the 
nature  of  those  which  induce  alcoholic  fermentation  only. 
Pasteur  considered  this  method  satisfactory,  as  at  that  time 
no  other  fermentative  diseases  than  those  caused  by  bacteria 
were  known.  Indeed,  bacteria  are  the  most  general  cause 
of  accidents  in  manufacture.  Considerable  difficulties 
were,  however,  encountered  in  the  separation  of  the  different 
races  of  yeasts.  Hansen  first  observed  the  formation  of 
turbidity  in  beers,  accompanied  by  disagreeable  taste.  In 
the  absence  of  any  bacterium  or  mycoderma,  there  was 
only  an  abundant  development  of  yeast  cells  noticeable. 
By  making  pure  cultures  from  the  sediments  in  such  been 
he  arrived  at  the  fact  that  yeasts  existed  capable  of 
producing  as  objectionable  a  disease  in  beer  as  any 
of  the  bacteria.  It  now  became  indispensable  to  examine 
whether  the  purification  of  the-  yeast-  by  means  of  tartaric 
acid  was  capable  of  eliminating  from  them  those  -|>.  i 
which  might  cause  disease*,  and  it  became  further  of 
ilBpfUtaaee  to  isolate  and  characterise  the  obnoxious  fer- 
ment which  by  microscopic  examination  could  not  be 
di-tingui-hed  from  pure  yeast  This  necessity  caused  him  to 
device  hi-  process  for  the  isolation  and  dissemination  cf 
single  cells,  which   was  essential    for  the  preparation  of  an 

olutely  pare  culture.  Through  his  researches  ,t  is  now 
possible  to  discover  rery  -mall  proportions  of  wild  wast 
in  yeast  cultures.      This  discovery  is  all  the  more  important 

'lie  wild  JTOMtl  BTe  BOSt  abundant  during  certain 
periods  of  the  year.  Hansen  showed  that  they  exist 
on  the  surface  of  ripe  fruit,  and  also  that  they  are  carried 
by  air  current-  into  the  fermenting  vats.  Hansen  further 
showed  ttiat  the  wild  yeasts  formed  deposits  much  -lower 
than  cult  ire  }ea-t-,  so  that  in  barrelling  beer  fermented 
with  a  yeatt  contaminated  with  wild  yeaf.t,  most  of  the  latter 

remained  in  tie-  beer.     Moreover,  tin-  raHing  from 

ii  beer,  whilst  appearing  perfectly  sound   when  riewed 

under  the  microscope,  become*  more  and    more  infected    by 

wild  yeast,  so  u,..-  %ttm  ■<  Era  generations  it  may  oj 

m  the  beet  quite  as  serious  as  those,  prodoeed  by 

bacterial  infection.  Ilainen  al-o  observed  that,  tiie  develop* 
it  of  the  diseased  yeasts  is  particularly  favoured  by 
■Mtisn,  and   that  a  beer  containing  more  thin  6*5  per 


cent,  of  extract  was  unfavourable  to  their  growth  when 
they  aie  added  at  the  end  of  the  principal  fermentation. 
But,  on  the  contrary,  all  beers  are  attacked  by  the  yeasts 
if  they  appear  in  it  before  the  principal  fermentation.  In 
consequence,  the  examination  of  the  yeast  worts,  not  only 
for  the  bacteria  present  in  them,  but  also  for  wild  yeast 
they  may  contain,  has  become  of  great  importance.  In 
possession  of  a  method  for  the  isolation  and  identification 
of  different  species  of  yeast,  Hansen  investigated  the 
question  as  to  whether  the  action  of  tartaric  acid  was  as 
efficacious  against  wild  yeast  as  against  bacteria,  but  he 
found  that  not  only  could  the  former  not  be  suppressed 
by  this  means,  but  that  they  resisted  it  so  completely  that 
tartaric  acid  could  be  employed  to  free  the  -wild  yeasts 
almost  entirely  from  yeasts  of  culture.  .Moreover,  he 
observed  in  the  course  of  these  investigations  that  two 
yeasts  of  culture,  designated  respectively  Carlsbcrg  I.  and 
II.,  each  of  which  by  itself  produced  bright  and  palatable 
beer,  when  used  together,  produced  a  turbid  beer,  one  of 
the  two  races  of  yeast  in  the  mixture  behaving  like  a  wild 
yeast.  This  explains  Hansen's  mistrust  of  mixed  yeast 
cultures.  On  the  other  hand,  however,  it  was  pointed  out 
by  Yelten,  and  also  by  Van  Laer,  that  previous  to  Hansen's 
investigations  beer  of  good  keeping  qualities  was  obtained 
from  yeasts  containing  several  races,  and,  indeed,  in  many 
instances  beer  is  so  brewed  to-day.  Van  Laer,  moreover, 
made  the  observation  that  on  disseminating  in  two  vats 
filled  with  the  same  wort  and  standing  in  the  same  cellar, 
the  air  of  which  contained  much  wild  yeast,  pure  yeast  in  one 
vat  and  a  mixL'd  culture  in  the  other,  the  former  at  the  end 
of  15  days  was  found  suffering  from  an  energetic  secondary 
fermentation,  whilst  the  fermentation  of  the  other  proceeded 
in  a  perfectly  normal  way.  From  a  discussion  of  this 
observation  at  the  Institute  of  Brewing,  it  seems  to  follow 
that  unless  fermentation  with  pure  yeast  cultures  be  carried 
out  under  absolutely  aseptic  conditions,  the  pure  yeast  is 
crowded  out  by  the  wild  races.  According  to  the  ideas  of 
Van  Laer,  Morris,  Miller,  and  others,  it  appears  that  if  a 
pure  yeast  culture  in  practice  gives  rise  to  abnormal 
secondary  fermentation,  this  must  be  due  to  its  being 
contaminated  either  with  some  other  race  of  yeast  or  with 
wild  yeast.  Against  this  statement  Wilson,  and  sub- 
sequently  Jorgensen,  advance  strong  objections,  the  latter 
declaring  that  he  had  observed  repeatedly  secondary 
fermentation  arising  when  using  pure  yeast  cultures  pre- 
pared according  to  Hansen's  method,  and  in  which  not  a 
trace  of  foreign  yeast  could  be  discovered.  This  brings  us 
face  to  face  with  an  important  question  regarding  mixed 
yeast  cultures,  namely,  whether  after  a  number  of  con- 
secutive generations  the  cultures  obtained  contain  the 
various  races  used  in  their  original  proportions,  or  whether 
one  species  becomes  predominant  at  the  expense  of  the 
Others?  Also,  at  the  Laboratory  of  Brewing  at  Nancy, 
defective  clarification  of  beer  was  repeatedly  observed, 
caused  either  by  badly  developed  cells  or  by  refennenta- 
tion,  although  the  yeast  used  was  from  pure  cultures,  and 
no  wild  yeasts  could  be  found  in  it.  On  the  other  hand. 
in  a  series  of  experiments  carried  out  with  pure  yeast 
cultures  on  a  commercial  scale,  most  satisfactory  results 
were  obtained,  and  even  second  generations  from  these 
yeasts  were  found  to  still  represent  pure  cultures.  The 
author  surmises  that  the  unsatisfactory  results  which  have 
been  frequently  obtained  in  the  use  of  high  fermentation 
yeast  consisting  of  a  single  race  only,  are  often  due  to 
Some  defect  Of  the  wort.  The  same  yeast  with  which  in 
the  above-mentioned  experiments  such  excellent  results 
were  obtained,  turned  out  much  less  satisfactory  on  being 
used  in  another  brewery,  the  beer  obtained  being  rather 
cloudy.  Analysis  Of  both  wort  anil  beer  showed  that  the 
apparent  attenuation  teached  after  tile  first  fermentation 
did  not  exceed  from  IS  to  50  per  cent.,  and  100  C.c.  of  the 
beer  were  found  to  contain  more  I  ban  .">  grins,  of  dextrin. 
No  yeast  could  satisfactorily  develop  in  such  a  medium, 
so  that  in  this  case  the  wort  and  not  the  yeast  was  at  fault. 
In  a  series  of  experiments  17  individual  cells  were  isolated 
by  Hansen's  method  from  a  pure  yeast  which  for  some 
tune  had  been  in  use  in  a  brewery.  Bach  of  these  cell- 
was  propagated  separate!}  ,  and  the  attenuation  obtained  with 
each  respectively,  likewise  the  clarification  and  nature  of  the 
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deposit,  were  examined.  The  results  were  that  attenuations 
«i  re  produced  ranging  from  r>'J  to  T6  per  cent.,  forming 
deposits,  neatly  differing  in  their  nature  and  producing  »  >  \ 
variable  clarifications,     These  differencee  seem  undoubtedly 

to  point  to  a  variation  of  Bpeoies,  caused  by  adaptation  to  the 
conditions  presented  l>\  the  wort.     Iu  a  similar  scries  with 

a  mixed  yeast  (Griiber's),  nine  individual  cells  produced 
results,  the  individual  dith  rences  of  which  appear  to  be 
much  more  cousivlcrable  than  in  the  former  series.  The 
various  species  contained  in  the  yeast  seem  to  dew-lop  in 
different  proportions  according  to  the  condition  of  the  wort. 
It  appears,  therefore,  that  from  a  practical  point  of  view 
the  controversy  regarding  yeast  composeil  of  a  single  race, 
and  mixed  yeast,  is  not  of  very  great  moment,  though  for 
low  fermentation  the  single-race  yeast  appears  to  be 
distinctly  preferable.  On  the  other  hand,  however,  it  must 
be  admitted  that  artificially  prepared  mixed  yeast  maintains 
its  composition  after  several  generations.  For  practical 
purposes  excellent  results  arc  often  obtained  by  disseminat- 
ing industrial  yeast  upon  gelatinised  wort,  cultivating 
separately  10,  20,  or  30  of  the  colonies  obtained,  thus 
eliminating  all  wild  yeast.  On  mixing  together  the 
liquids  containing  these  cultures,  a  yeast  of  exactly  the 
same  composition  as  the  origiual,  but  free  from  bacteria 
and  wild  yeast,  is  obtained.  This  method  has  been  advan- 
tageously employed  in  urgent  cases,  and  no  irregularities 
were  observed  on  subsequently  substituting  a  pure  race 
culture  for  the  mixed  yeast.— ('.  0.  W. 

Enzymes,  Influence  of  Configuration  on  the  Action  of. 
III.   "  E.Fischer.     Eer.  28,  1429— 1438. 

Ix  his  previous  papers  (this  Journal,  1895,  337)  the  author 
has  shown  that  the  hydrolysis  of  glueosides  by  emulsin 
and  by  the  enzymes  of  yeast  is  dependent  upon  the  mole- 
cular configuration  of  the  former.  Further  experiments 
have  confirmed  the  truth  of  the  principle  involved,  and 
have  shown  that  it  also  holds  good  for  derivatives  other 
than  those  of  glucose.  Thus  /8-methylgalaetoside  is  hydro- 
Used  by  emulsin,  and  this  fact  is  in  agreement  with  the 
hydrolysis  of  milk-sugar,  which  the  author  also  regards  as 
a  galactoside  of  the  8-series.  The  methyl  derivatives  of 
glucoheptose,  rhamnose,  arabinose,  and  xylose  are  not 
hydrolysed  by  emulsin  and  yeast-extract. 

The  action  of  enzymes  is,  on  the  other  hand,  limited  by 
structure,  as  is  shown  by  the  fact  that  glucose-ethylmer- 
captal  and  glucose-methylacetal  are,  like  the  glueosides, 
hydrolysed  by  dilute  acids,  whilst  emulsin  and  yeast-extract 
are  without  action.  In  the  case  of  polysaccharides,  the 
question  of  structure  and  configuration  is  much  more  com- 
plicated, but  the  action  of  enzymes  promises  to  be  of 
assistance  towards  its  solution.  For  the  differentiation  of 
the  three  disaccharides,  cane-sugar,  maltose,  and  milk- 
sugar,  we  already  have  the  enzymes  invertase,  maltase,  and 
lactase,  or  emulsin.  Trehalose,  which,  according  to  Eour- 
quelot,  is  not  acted  upon  by  invertase,  is  found  by  the 
author  to  be  slowly  hydrolysed  by  yeast ;  it  is  also  hydro- 
lysed by  diastase  prepared  from  green  malt. 

In  opposition  to  the  opinion  generally  held  that  maltose 
is  directly  fermented  by  yeast,  the  author  showed  some 
time  ago  that  the  latter  contains  an  enzyme  which  hydro- 
lases maltose  (/or.  cit.).  Morris  (this  Journal,  1895,  499) 
repeated  the  author's  experiments  and  in  part  confirmed 
them  ;  he  found,  however,  that  fresh,  pure  Frohberg  yeast 
had  no  action  on  maltose  in  the  presence  of  chloroform.  In 
order  to  determine  whether  the  enzyme  maltase  is  present 
in  fresh  yeast,  the  author  has  made  a  number  of  experi- 
ments with  different  yeasts  and  different  anaesthetics.  He 
finds  that  the  action  depends  not  merely  on  the  degree  of 
moisture  of  the  yeast,  but  also  on  its  age,  on  the  quantity 
and  kind  of  anaesthetic  employed,  and  also  on  the  fact  that 
o-methylgiucoside  and  maltose  behave  very  differently.  In 
water  saturated  with  chloroform,  Frohberg  yeast  wa- 
without  action  on  both  a-methylglucoside  and  maltose, 
whilst  Saaz  yeast  hydrolysed  2 J  per  cent,  of  the  a-aiethyl- 
glucoside,  although  it  had  no  action  on  maltose.  "When, 
however,  thymol  or  toluene  is  employed  in  place  of  the 
the  chloroform,  both  a-methylglucoside  and  maltose  are 
hydrolvsed,  the  Saaz  yeast  acting  more  energetically  than 
Frohberg  yeast.     The  same  also  occurs  when  the  aqueous 


solution  is  saturated  with  ether  and  the  latter  then  allowed 
to  evaporate.  From  these  results  the  author  COBcludta  that 
the  enzyme  is  not  formed  by  the  drying  of  the  yeast,  but 
that  it  i-  present  in  normal  yeast.  The  (trying  of  the  yeast 
enables  the  water  to  extract  the  enzyme.  A-  long  as  the 
yeast  is  quite  fresh  and  moist  hydrolysis  only  occurs  within 
the  cells,  for  the  malta-e  does  not,  even  iu  the  presence  of 
the  anaesthetics,  become  dissolved  out. —  A.  K.  M. 


in  connection    with   Fertilisers   em- 
Hull,  de   la  Soc.  d'Encouragement, 


Production   of  Wine 
ployed.     A.  Muntz. 
1895,  410 — 112. 

l'n  u  TicAT.i.Y  the  only  thing  removed  from  a  vineyard  is 
the  wine;  the  leaves,  the  shoot-,  the  skins — all  these  are 
returned,  more  or  less,  to  the  soil  which  has  produced  them. 
The  loss  thus  occasioned  is  very  small ;  the  only  ingredient 
that  need  be  taken  into  account  is  the  potash,  which  occur- 
as  bitartiate  in  the  wine.  Theoretically,  then,  the  vine- 
should  be  one  of  the  least  exhausting  crops,  and  should 
require  little  or  no  manuring.  Hut  practice  is  entirely  a. 
variance  with  this  theoretical  deduction.  In  an  earlier 
paper  (this  Journal,  1895,  87<>)  the  author  has  shown  thai 
the  use  ot  manure  is  almost  universal,  and  does  not  injure 
the  quality  of  the  wine.  The  bulk  of  the  fertilising  matters 
goes  to  build  up  the  organs  of  vegetation,  the  wood  and 
leaves  ;  only  a  small  proportion  is  found  in  the  grapes,  and 
the  yield  of  grapes  has  only  a  small  direct  influence  upon 
the  amount  of  nutritive  matter  absorbed  from  the  soil.  Id 
the  districts  which  are  more  noted  for  quality  than  quan- 
tity the  production  of  a  given  amount  ot  wine  necessitates 
a  larger  supply  of  fertilising  matter  than  does  the  produc- 
tion of  the  same  quantity  of  vin  ordinaire  in  the  southern 
districts.  The  choice  wines  of  the  west  and  east  are  richer 
in  nitrogen  and  phosphoric  acid  than  the  common  aim 
abundant  wines  of  the  south.  The  following  results  show 
this.  They  are  expressed  in  grammes  per  litre,  and  relate 
to  clear,  racked,  red  wines  :  — 


Nitrogen. 


Phosphoric 
Acid. 


Potash. 


Wine  of  the  south 

„        Bursur.dy... . 

Medoc 

„        Saint-Emilion 


0  203 
0-36!» 
0*333 

0  320 


1-150 

V180 
VGVi 
1-670- 


The  results  obtained  with  white  wines  are  in  general 
similar.— D.  E.  J. 

The  Spirit  Industry,  Recent  Improvements  in.  L.  Lindet. 
Hull.  Soc.  d'Encouragement,  August  1095,  94,  911 — 
925. 

I.  Preparation  of  the  Wort. — In  order  to  prepare  a  wort 
from  beetroot,  it  has  been  found  advisable  to  adopt  the 
diffusion  process  as  used  in  sugar  refineries.  As  a  diffusion 
battery  cannot  be  economically  worked  with  less  than 
100,000  kilos.,  this  process  cannot  be  made  use  of  in 
small  distilleries  which  only  use  25,000 — 50,000  kilos,  of 
beetroot  per  day.  The  roots  should  be  cut  into  irregularly 
shaped  pieces  so  as  to  allow  a  free  passage  of  liquid. 

It  would  be  of  great  advantage  to  use  the  spent  wash  fo-j 
extraction,  but  it  is  acid  and  attacks  the  material  of  the 
diffusion  battery.  If  pure  water  be  used,  lactic  and  butyrie 
ferments  are  very  liable  to  be  produced  ;  in  order  to  check 
this  it  is  usual  to  add  a  trace  of  mineral  acid.  In  order  to 
permit  of  the  employment  of  spent  wash  for  extraction, 
diffuscrs  lined  with  wood  have  been  used  ;  these  are  very 
difficult  to  keep  clean,  and  need  frequent  repairs.  Diffusers- 
of  cast-iron  have  also  been  used  for  this  purpose  ;  they  are 
said  not  to  be  attacked  by  the  spent  wash. 

The  diffusion  batteries  used  in  distilleries  are  usually  of 
a  simpler  nature  than  those  employed  in  sugar  refineries. 
The  wort  is  warmed  in  the  battery  by  injecting  steam,  and 
is  led  from  the  bottom  of  one  vessel  to  the  top  of  another, 
a  battery  usually  containing  ten  vessels  ;  on  emerging  from 
the  last  the  wort  usually  requires  but  little  cooling  before 
adding  yeast.  Cold  water  is  used  by  some  for  the  finai 
exhaustion  of  the  roots,  as  such  washed  roots  press  betttr. 
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The  juice  is  not  obtained  in  such  a  concentrated  state  as 
in  refineries,  about  13  —  15  hectolitres  being  obtained  from 
1,000  kilos,  of  roots,  whereas  about  11 — 12  hectolitres  are 
obtained  in  a  refinery  from  the  same  quantity  of  roots. 
Only  0-l — 0-25  per  cent,  of  the  sugar  remains  in  the 
exhausted  roots,  whilst  in  the  older  maceration  process 
0*5  per  cent,  loss  was  considered  very  satisfactory.  Besides 
this  the  juice  obtained  by  a  diffusion  battery  is  freer  from 
butyric  and  lactic  ferments,  and  is  generally  purer  than  that 
extracted  by  the  old  maceration  process. 

II.  Fermentation  of  the  Wort. — The  employment  of  pure 
yeast  has  not  the  advantages  in  the  distillery  which  it 
possesses  in  the  breweiy,  as  the  wort  cannot  be  sterilised 
before  pitching,  because,  if  this  were  done,  the  diastase  would 
be  destroyed,  which  it  is  necessarj-  to  retain  during  the 
fermentation  in  order  that  all  dextrin  may  be  converted 
into  sugar.  In  spite  of  this  the  use  of  pure  yeast  is  said  to 
be  advantageous. 

It  has  long  been  known  that  acid  worts  give  the  best 
results,  and  this  has  led  to  the  addition  of  sulphuric,  hydro- 
chloric, and  lactic  acids.  Inspired  by  this  knowledge, 
Effront  was  led  to  study  the  effect  of  hydrofluoric  acid  and 
the  alkaline  fluorides  (this  Journal,  1890,  1055;  1892, 
50  and  931  ;  1894,  968  and  1079).  He  finds  that  the 
employment  of  hydrofluoric  acid  has  many  advantages  over 
that  of  other  acids  ;  its  antiseptic  power  is  much  greater,  and 
under  its  influence  the  yeast  becomes  more  active.  It  has 
not  the  same  effect  on  all  yeasts,  acting  very  slightly  on 
S.  Pastorianus  I.,  feebly  on  Carlsberg  yeast,  and  most 
energetically  on  S.  Cerevisi.r.  The  most  striking  of 
Effront's  experiments  is  that  showing  that  yeasts  can  be 
inured  to  gradually  increasing  doses  ot  hydrofluoric  acid,  up 
to  10 — 20  times  as  much  as  would  previously  arrest  their 
development.  Also  a  yeast  inured  to  hydrofluoric  acid,  when 
transplanted  into  a  solution  free  from  the  acid,  does  not 
give  such  good  results  as  an  ordinary  yeast,  but  behaves  as 
an  untreated  yeast  would  if  suddenly  transplanted  into  a 
solution  containing  hydrofluoric  acid. 

It  has  been  suggested  that  other  noxious  micro-organisms 
might  be  similarly  inured  to  hydrofluoric  acid,  but  there 
does  not  appear  to  be  any  evidence  for  this. 

In  order  to  make  practical  use  of  his  observations, 
Effront  inures  a  yeast  to  a  moderate  amount  of  hydrofluoric 
acid,  and  with  this  pitches  the  wort,  to  which  has  already 
been  added  about  half  the  proportional  quantity  of  hydro- 
fluoric acid.  This  procedure  is  said  to  result  in  the  pro- 
duction of  5— 10  per  cent,  more  alcohol,  and  this  statement 

ijorne  out  by  several  distillers.  The  last  runnings  from 
this  process  contain  more  of  the  higher  alcohols,  but  less 
bases,  acids,  and  ethers,  these  last  products  being  the  most 
difficult  to  remove  by  rectification.  This  process  has  been 
more  useful  to  distillers  using  grain  and  potatoes  than  to 
otln-rs. 

Recently  formaldehyde  has  been  used  for  the  same 
purpose  as  hydrofluoric  acid,  and  appears  to  have  the  same 
effect. 

In  the  fermentation  of  beetroot  worts,  it  lias  been  found 
asefol  to  add  a  small  quantity  of  young  and  vigorous 
pitching  yeast  once  or  twice  every  twenty-four  hoars 
daring  the  fermentation.  This  carries  the  fermentation 
more  quickly  and  more  completely  to  a  conclusion. 

Ifol  often    found    difficult  to   ferment,  and   many 

n  given  in   order  to   explain  this.      Effront 

considers  it.  due  to  bacteria,  and    proposes  to  add  white 

"f  egg   to   the   molasses,   which,   when   coagulated   by   beat, 

removes  the  bacteria,  and  the  clarified  molasses   may  I" 

filtered  oil       \<alc  and  Moerkcr  attribute  it  to  the  presence 
of   volatile  acid-.,  and    prop<  K    to    add    tartatic    acid    to       t 

them  free,  and  expel   tb.-in   by   boiling;  other  observers 
recommend  the  addition  of  some  yeast  rood. 

///    hi  tillation.      I  b<    -nil-   ased   in  large   distilleries 

i  not  be  i,  improved  of  late  years,  but  a  demand  has 

mall  stills  which    would    be  useful    on  tin     larm, 

fee.     What  is  required  i     ■■>  compact  apparatus  which  will 

produce  a  continuous  flow  of  spirit  whilst  beiig  fed  with 

the  fermented  wash  -a  condition,  however,  which  militates 

iast  the   production   <>'  the   highest   quality  of  spirit. 

i  a  Mill  quite  different  to  those  in  common 

oiumn,  instead  of  being  vertical,  i^  horizontal—a 


point,  of  advantage,  in  that  it  may  be  placed  in  one  of  the 
ordinary  outbuildings  of  the  farm  instead  of  requiring  a 
specially  constructed  lofty  house.  The  rectifying  column 
is  of  copper,  and  2 — 3  metres  long  ;  it  is  divided  internally 
by  vertical  plates,  the  plates  being  pierced  to  allow  of  the 
flow  of  wash  from  one  compartment  to  the  other.  Through 
the  centre  of  the  vessel  pass  two  shafts  bearing  discs, 
one  of  which  lies  in  each  compartment .  These  shafts 
rotate  in  opposite  directions.  The  fermented  wash  enters 
at,  one  end  of  the  rectifier  and  flows  through  it ;  the  discs 
as  they  revolve  take  up  a  small  portion  of  the  wash  and 
bring  it  into  contact  with  the  alcoholic  vapours,  which  enter 
at  the  opposite  end  of  the  rectifier ;  in  this  way  they 
become  richer  in  spirit,  and  pass  out  at  a  strength  of  60° 
Gay-Lussac. 

IV.  Purification  and  Rectification  of  the  Distillate. — 
Many  methods  for  improving  the  quality  of  the  raw  spirit 
have  been  suggested,  but  the  success  of  most  is  question- 
able. The  most  useful  appears  to  be  filtration  through 
charcoal,  which  in  some  cases  appears  to  yield  good 
results. 

V.  Utilisation  of  the  Residues. — The  residue  which 
remains  from  maize  after  the  starch  has  been  removed  is 
rich  in  oil.  This  may  be  extracted  by  pressing  the  grains 
in  a  filter  press,  drying  in  vacuo,  and  treating  with 
petroleum  spirit,  which  extracts  the  oil.  The  residue  may 
be  used  as  a  manure. 

The  liquid  residue  which  is  produced  in  a  distillery 
using  potatoes,  is  in  too  dilute  a  condition  to  be  valuable  ; 
it  has  been  found  possible  to  concentrate  it  by  means  of  a 
Sorel  column,  and  to  obtain  a  pasty  mass  which  can  be 
handled  with  a  spade,  and  will  keep  in  a  silo  for  some 
months. — A.  L.  S. 

Volatile  Acids  of  Wines.     H.  Jay.     Bull.  Soc.  Chim.  1895, 

13,  642. 
See  under  XXIII.,  page  993. 

PATENTS. 

Mashing  and  Brewing  in  Breweries,  an  Improved  Process 
and  Appliances  for.  L.  Prochazka,  Prague,  Austria. 
Eng.  Pat.  14,919,  August  3,  1894. 

This  is  a  modification  of  the  well-known  German  decoction 
method,  and  consists  in  separating  nearly  the  whole  of  the 
wort  from  the  mash  before  pumping  the  grains  and  residue 
of  wort  into  the  boiling  copper.  After  boiling  the  grains, 
&c,  they  are  mixed  in  the  mash  tun  with  the  first  wort,  and 
the  process  conducted  as  usual. — A.  L.  S. 

The  Maturing  or  Improving  of  Alcoholic  Liquors,  Vege- 
table Oils,  Tobacco,  and  other  Substances,  and  in  Appa- 
ratus connected  therewith,  Improvements  in.  II.  A.  Leverett, 
London.     Eng.  Pat.  20,974,  November  1,  1894. 

This  is  said  to  be  effected  by  passing  a  current  of  hydrogen 
through  the  substances  to  be  matured,  or  keeping  them  in 
an  atmosphere  of  hydrogen. — A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION. 

DISINFECTANTS. 

(A.)— CIIKMISTRY  OF   FOODS. 

Viseosimi  it ■■/(■    "Examination   of  Sutter  for  Foreign   Fats. 
Nrwmann  Wender.     .1.  Amer.  ('hem.  Soc.  18'.),"),  17,  719. 

See  under  XXIH.,  page  993. 
PATENTS. 

Manufacture   of  Pood  for  Cattle   and    oilier  Animals,    I iii 

provemenU  m  the.     B.  I!.  Philltpson,  Dublin.     Eng,  Pat. 
20,008,  October  20,  1894. 

Tiik  inventor    prepares   a  cattle  food    from  the  sediment  of 
spent  liquor  commonly  called  "  wash." 

The  wash  is  passed  through  deep  covered  vats,  made  oi 

limber,  by    means  of  inlets  placed   near  the    bottom.     The 
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The    Preservation 
uikI    Receptacles 


heavy  sedimenl  remains  st  the  bottom,  whilst  the  thinner 
part  keeps  on  overflowing.  When  a  quantity  has  collected, 
it  is  bagged,  pressed  hot,  and  (hen  mixed  with  ground  seed 
of  fenugreek,  coriander,  or  aniaeed,  or  a  mixture  of  these 

spires,  in  the  proportion  of  about  lull),  to  1  ton  of  sedi- 
ment. \  good  food  for  poultry  is  made  by  mixing  the 
unspiced  sediment  with  about  10  per  cent,  of  ground  oyster 
shells.— L.  do  K. 

of  Liquid  and  Semi-Liquid  Food, 
therefor,  Improvements  relating  to. 
P.  Beichard,  Berlin,  Germany.  Eng.  Pat.  20,692,  Octo- 
ber 29,  1894. 
The  receptacles  containing  the  sterilised  articles  of  food, 
or  in  which  they  arc  boiled  or  steamed,  are  not  to  he  made, 
as  hitherto,  of  rigid  or  elastic  sheet  metal  or  glass,  but  from 
very  thin,  pliable,  non-elastic  metal,  which  can  be  easily 
pressed  inwards,  and  then  has  no  tendency  to  return  to 
its  original  position.  When  the  food,  which  must  be,  of 
course,  in  a  liquid  or  semi-liquid  condition,  is  wanted  it  is 
not  got  at  by  opening  the  tin,  but  by  squeezing  out  such 
quantities  as  may  be  required  for  immediate  use,  the 
remainder  not  coming  in  contact  with  air,  and  consequently 
not  being  infected  by  germs. 

The  cover  and  bottom  of  the  receptacle  consists  of  thick 
metal  which  cannot  be  pressed  inwards,  but  the  sides  are 
pliable ;  and  after  removing  a  screw-plug  or  pinch-cock  (in 
case  of  liquid  food)  the  contents  are  forced  out  by  pressing 
the  bottom  and  cover  towards  each  other.— L.  de  K. 

The  Manufacture  of  Margarine  and  in  Apparatus  therefor, 

Improvements  in.      J.    II.    Theberath,   Goch,    Germany, 

and  A.   de  Kunwald,   Paris,  Trance.     Eng.   Pat.    22,018, 

November  14,  1894. 

The  manufacture  of  margarin  closely  resembing  butter  in 

flavour  and  appearance,  is  claimed. 

For  continuous  work,  oleomargariu  is  fed  alternately 
into  two  cylinders  provided  with  cut-off  valves  and  pistons 
attached  "to  screw  spindles  with  suitable  gearing.  The 
valves  are  connected  to  a  mixing  cylinder  into  which 
the  oleomargarin  and  milk  are  fed  under  pressure  from 
separate  openings,  and  an  intimate  mixture  of  the  consis- 
tency of  cream  is  produced  by  the  up  and  down  motion  of 
a  series  of  perforated  discs,  the  whole  being  kept  at  a  tem- 
perature of  between  15°  and  20°  G,  since  a  higher  tempera- 
ture destroys  the  aroma  imparted  by  the  milk.  The 
existing  pressure  forces  the  mass  into  another  and  similar 
cvlinder  where  a  rapid  cooling  is  effected  by  cold  water, 
the  margarin  being  separated  from  the  whey  and  the 
consistency  of  the  product  varied  by  the  temperature  to 
which  it  is  cooled.  Modifications  of  the  cylinders  are  given 
in  which  the  perforated  discs  are  made  hollow,  and  cooling 
is  produced  by  a  current  of  water.  The  valuable  properties 
of  the  milk-serum  arc  thus  preserved  by  non-admixture 
with  water,  and  the  processes  of  mixing  and  cooling  may 
be  carried  on  in  the  same  cylinder  when  a  continuous 
production  is  not  desired. — L.  de  K. 

A  New  or  Improved  Medicinal  and  Nutritive  Compound 
or  Preparation.  G.  A.  Clowes,  Xeedham  Market.  Eng. 
Pat.  23,270,  November  30,  1894. 
This  is  said  to  be  a  new  preparation  of  malt  extract, 
malto-peptone,  and  cod-liver  oil  made  iuto  a  jelly  with  the 
aid  of  gelatin.  The  most  suitable  proportions,  it  is  said,  are 
60 — 65  per  cent,  of  malt  extract,  5 — 10  per  cent,  of  malto- 
peptone,  20 — 25  per  cent,  of  cod-liver  oil,  and  5 — 6  per 
cent,  of  gelatin. 

The  heat  during  the  melting  of  the  mixture  should  not 
exceed  90°  E.  In  order  to  prevent  the  jelly  from  becoming 
mouldy,  it  may  be  covered  with  a  thin  layer  of  paraffin  wax. 
The  patentee  prefers  in  some  cases  to  mix  with  the 
ingredients  above  named,  a  suitable  preservative,  such  as, 
e.g.,  boric  acid,  in  due  proportion. — L.  de  K. 

Fish  Extracts,  Improvements  in  the  Production  of.     F.  E. 
Sahlfeld,  Ganisker,  Germany.     Eng.  Pat.  25,311,  Decem- 
ber 31,  1894. 
The  useful  and  fleshy  parts  of  fish  are  extracted  in  a  steam- 
jacketed  vessel  with  water  at  300°  F.  under  a  pressure  of 


about   7  atmospheres,  obtained  by  introducing   compressed 

air  into  the  vessel.  The  fatty  matter  is  then  skimmed  off 
and  the  dark  liquid  i<  Subsequently  concentrated  in  a 
vacuum  pan  until  it  has  acquired  the  desired  consistency, 
when  it  is  readv  lor  preserving,  and  using  as  food. 

—L.  de  K. 

The  Method  of  and  Means  employed  for  Impregnation  <>j 
Meal  mill  Food  Substances  with  a  Preserving  Medium, 
Improvements  in.  J.  15.  Howard,  Halifax.  From 
II.  Opperman,  Hcrnburg,  Germany.  Eng.  l'at.  8093, 
April  24,  1895. 

Tin:  inventor's  chief  claim  i>-  tl.at  the  preserving  proc<  M 
shall  take  place  immediately  after  the  killing  of  the  cattle, 
and  that,  in  consequence,  a  more  digestible  and  nourishing 
quality  of  meat  is  obtained. 

A  cap  or  mask  hermetically  enclosing  the  respiratory 
organs  is  placed  on  the  head  of  the  animal,  which  is  then 
quickly  killed  by  the  introduction  of  low  pressure  carbonic 
acid.  As  soon  as  the  animal  is  dead,  the  heart  is  opened, 
and  the  water  and  blood  drawn  off  by  means  of  a  per- 
forated funnel  or  cannula.  A  preserving  fluid  is  then 
injected,  and  remains  in  the  flesh. 

This  fluid  is  prepared  from  a  powder  consisting  of  a 
mixture  of  50 — 80  per  cent,  of  milk  sugar,  15 — 40  per 
cent,  of  cream  of  tartar,  3 — 10  per  cent,  of  carbonate  of 
magnesia,  and  0-5 — 2  per  cent,  of  biphosphate  of  potash. 
Instead  of  the  potash  salts,  the  soda  compounds  may  be 
utilised.  Previously-preserved  blood  may  be  added  to 
prevent  the  meat  from  losing  albumin,  which  would 
diminish  its  nourishing  value.  The  preserving  solution 
when  used  boiling  hot  will  also  preserve  meat  or  fish. 

— L.  de  K. 

Preserving  Organic  and  more  particularly  Alimentary 
Sulistances,  an  Improved  Process  for,  and  Apparatus 
therefor.  P.  A.  Hachelerie,  Asnieres,  France.  Eng. 
Pat.  12,759,  July  2,  1895. 

Food  and  similar  organic  matter  is  preserved  by  exposing 
it  in  a  vacuum  to  a  sufficiently  low  temperature,  so  as  to 
destroy  all  putrefactive  germs.  A  chamber  is  constructed 
of  iron  plate,  or  other  suitable  material,  and  in  this,  the 
substances  to  be  preserved  are  exposed  in  proper  receptacles 
to  a  sufficient  degree  of  cold  in  vacuo.  When  this  is 
effected,  a  man  clothed  in  diving  costume  enters  without 
admitting  air  and  closes  the  receptacles. 

For  other  purposes  the  receptacle  iteelf  is  exhausted  and 
exposed  to  cold  without  the  aid  of  the  vacuum  chamber, 
and  is  then  hermetically  sealed. — L.  de  K. 

Salt,  Improvements  in.  It.  W.  Barker,  London.  From 
M.  Sommer,  Louisiana,  U.S.A.  Eug.  Pat.  15,429, 
August  1G,  1895. 

A  table  salt  is  prepared,  which  is  said  to  be  free  from  the 
objectionable  property  of  caking,  by  mixing  125  lb.  of 
common  salt  with  1  oz.  of  glycerin  or  with  2  or  3  oz.  of 
glycerin  and  1  to  3  oz.  of  cotton-seed  oil. — L.  de  K. 

(5.)— SANITARY   CHEMISTRY. 

PATENTS. 

Treating,  Purifying,  and  Sterilising  Water  or  Con- 
taminated Liquids,  and  in  Apparatus  therefor,  Improve- 
ments in.  W.  Lawrence,  Chiswick,  Middlesex.  Eug. 
Pat.  17,372,  September  12,  1894. 

Vessels  are  constructed  with  horizontal  perforated  dia- 
phragms, dividing  them  into  a  number  of  shallow  com- 
partments. The  water  is  made  to  flow  through  such  vessels 
downwards,  heat  being  applied  at  the  bottom  so  as  to  boil 
the  water  in  the  lowest  compartment,  the  steam  evolved 
being  condensed  in  the  cold  water  descending  from  above. 
The  hot  water  drawn  off  from  the  lowest  compartment 
passes  through  a  cooler,  in  which  it  gives  up  its  heat  to 
the  incoming  cold  water.  The  temporary  hardness  of  the 
water  is  said  to  be  thus  removed. 

A  form  of  bag  filter  is  described,  in  which  the  bags  are 
fixed  by  their  necks  to  perforations  in  a  horizontal  perfo- 
rated partition  dividing  the  filter-tank  into  an  upper  and 
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lower  compartment.  The  liquid  to  be  filtered  is  forced  into 
the  lower  compartment,  and  distends  the  bags  upwards. 
On  releasing  the  pressure  and  drawing  off  sludge  from  the 
lower  compartment,  the  bags  collapse,  and  by  turning 
inside  out  discharge  their  sediment  into  the  lower  compart- 
ment.— L.  A. 

Filtering  and  Purifying  Liquids,  Improved  Compounds  for. 
C.  I).  Abel,  London.  From  A.  Schlumberger,  Montreuil, 
Paris.     Eng.  Pat.  20,790,  October  30,  1894. 

Alumixii  nu  benzoate,  or  other  "  insoluble  antiseptic  com- 
pound," is  precipitated  in  the  pores  of  pumice,  asbestos, 
porcelain,  &c.  "  Manganic  charcoal  "  is  prepared  by  pouring 
upon  charcoal  a  boiling  solution  of  potassium  permanganate 
so  long  as  it  is  decolourized,  and  then  washing.  Either 
material  may  be  employed  as  a  filtering  medium,  separately, 
or  two  vessels  may  be  connected  so  that  the  liquid  to  be 
purified  after  passing  through  the  first  filter  is  then  made  to 
pass  through  the  second. — L.  A. 

The  Precipitation  of  Sewage  and  Waste  Liquids,  and  the 
Utilisation  cf  the  Products,  Improvements  relating  to. 
W.  E.  Adeney  and  W.  K.  Parry,  Dublin.  Eng.  Pat. 
21,635,  November  9,  1894. 

The  precipitate  produced  by  adding  aluminium  or  iron  salts 
to  sewage  is  decomposed  by  dilute  acid,  and  after  filtration, 
the  solution  is  used  for  purifying  more  sewage.  If  oxides 
of  manganese  are  present  in  the  sludge,  they  are  left  in  the 
insoluble  residue,  and  may  be  recovered  by  suitable  means. 
Waste  products  and  solutions  containing  manganese  may 
therefore  be  used  for  purifying  sewage,  and  the  manganese 
recovered  in  a  useful  form. — L.  A. 

Wash  Waters,  Sewage,  and  other  Fouled  Waters  in  order 
to  Purify  the  same,  Improvements  in  the  Treatment  of. 
T.  Craig  and  A.  E.  Kaper,  Bradford,  Yorks.  Eng.  Pat. 
25,119,  December  27,  1894. 

Cr.AY,  shale  or  other  silicious  earth  is  made  into  a  cream 
with  water.  The  waste  water  to  be  purified  is  rendered 
slightly  acid,  if  not  already  so,  and  then  a  suitable  quantity 
of  the  cream  of  clay  is  stirred  up  with  it.  A  flocculent 
precipitate  is  thus  formed  which  settles  rapidly,  carrying 
down  nearly  all  the  grease  and  leaving  the  water  quite  clear. 

— L.  A. 

Gas,  Sewage,  and  the  like,  Improvements  in  the  Manufac- 
ture or  Preparation  of  Materials  for  the  Purification 
of.  J.  B.  Campbell,  Bradford,  Manchester.  EDg.  Pat. 
1799,  March  6,  1895. 

See  under  II.,  page.  956. 

Purifying  and  Softening  Water,  Improvements  in  Appa- 
ratus Joe.  W.  S.  15.  McLaren,  Maidenhead,  l!erks, 
and  II.    Carrod,    Croydon,    Surrey.     Eng.    Pat.    16,295, 

August  30,  I 

1  hi.  sJSfa  r  *o  be  purified  i-  admitted  into  a  small  tank,  and 
the  reagent  solution  is  admitted  into  a  similar  small  tank 
on  the  game  level.  These  tanks  discharge  their  contents, 
through  suitably  proportioned  nozzles,  into  a  third  inter- 
mediate tank,  from  which  the  mixture  falls  through  a  ball- 
valve  into  a  vertical  pipe,  which  to  the  bottom  of 
the  settling  tank,  in  which  inclined  slotted  plate!  arc 
suitably   arranged   so  as  to  arrest   the   precipitate   whilst 

allowing  the  clear  water  to  rise  and  be  drawn  off  for   use. 

— L.  A. 

(C.)— DISINFEI  TANTS. 

PATENTS. 

Disinfecting    Powders,  Improvement     in.     I- .    M.  Spence, 
Manchester.     Bog.  Pat.  21,494,  November  21,  1 

Si-KNf  -bale  of  the  alum  manufacture,  dried  and  powdered, 

d    as    the    basis    of   carbolic    and   other  powders  i   and 
powders    are    made    by    mixing     Sulphate     of    alumina     or 

"  aluriinoferric  '  with  the  above  or  other  suitable  base,  with 
itbout  carbolic,  cresy  lie.  or  allied  "acid.      lb.  alumino- 
ferric  fixes  ammonia,  and  the  iron  in  it  fixes  sulphuretted 
hydrogen  given  off  in  the  decomposition  of  animal  refu 

—  L.   \ 


A  New  or  Improved  Antiseptic  and  Preservative  Prepara- 
tion. A.  Lenhardtson,  Stockholm,  Sweden.  Eng.  Pat. 
16,009,  August  2G,  1895. 

An  antiseptic  and  preservative  preparation,  of  which  it  i-. 
alleged  that  whilst  innoxious  to  the  human  system,  it 
destroys  micro-organisms.  It  consists  of  terpineol,  a  solvent, 
soap,  water,  and  glycerin,  with  one  or  more  aromatic 
substances. — J.  J.  K. 


XIX -PAPER.  PASTEBOARD,  Etc. 

The  Imitation  Leather  Wall- Paper  of  Japan.  Erom  the 
Report  of  Mr.  Enslie,  Her  Majesty's  Consul  at  Hiogo 
(Foreign  Office  Annual  Series,  No.  1G38). 

Not  long  after  the  establishment  of  the  Insetsu  Kioku,  or 
imperial  printing  bureau,  the  question  was  raised  as  to 
whether  it  would  be  possible  to  manufacture  a  sort  of  leather 
paper  suitable  for  covering  walls,  in  imitation  of  the  stamped 
an!  raised  (and  exceedingly  costly)  leather  wall-coverings 
made  in  America.  The  better  class  of  Japanese  paper 
possesses  two  important  requisites — great  strength  and 
remarkable  pliability.  It  remained,  therefore,  to  make  the 
article  waterproof  and  attractive  externally.  The  manu- 
facturing of  lacquered  wall-paper  was  begun  tentatively 
in  1879,  but  in  five  or  six  years  the  favour  it  met  with 
abroad  was  so  considerable,  and  the  comparatively  modest 
prices  demanded  were  so  attractive,  that  the  factory  seemed 
likely  to  outgrow  the  boundaries  of  the  printing  bureau.  In 
1889,  the  Government  permitted  the  withdrawal  of  the 
factory  from  the  Insetsu  Kioku.  It  was  felt  that  the  work 
should  not  be  kept  a  Government  monopoly ;  and  so  the 
present  Heikishi  Kwaisha,  or  wall  -  paper  company,  was 
formed. 

In  the  process  of  manufacture  everything  is  done  by 
hand,  from  the  stamping  of  the  dj-es  on  the  moist,  heavy 
sheets,  to  the  delicate  painting  of  the  raised  arabesques  and 
quaint  flowers.  The  dies,  made  of  flawless  trunks  of  cherry 
trees,  are  cylindrical,  aud  from  1  to  1|  ft.  in  diameter.  These 
dies  are  most  carefully  carved,  and,  despite  the  rough  treat- 
ment to  which  they  are  necessarily  subjected,  they  last  for 
a  considerable  period,  owing  to  the  tough,  close  grain  of  the 
wood  used, "  Prunus pseudocerasus."  Wet  sheets  of  greyish 
paper,  measuring  38 1  ins.  by  26|  ins.,  are  carefully  laid  on 
the  dies,  and  the  mass  is  beaten  in  by  longdiandled  brushes 
with  bristles  taken  from  the  deer,  which  are  much  more 
pliable  and  wear  better  than  hog  bristles.  Sheet  after  sheet 
is  laid  on,  generally  in  double  thickness,  until  a  roll  of 
stamped  paper  12  yds.  long  by  1  yd.  iu  width  is  turned 
out.  This  roll  is  next  taken  to  the  drying  room.  After  a 
preliminary  drying,  it  is  some  six  or  seven  times  covered 
with  "nori,"'  a  sort  of  thin  paste,  being  allowed  to  dry 
between  each  fresh  coating.  In  this  way  the  paper  receives 
the  required  rigidity  and  smoothness  of  surface.  The  next 
step  is  to  the  lacquering  room.  If  the  paper  is  to  be  gilded 
or  bronzed,  a  coating  of  silver  varnish  is  first  given  it,  after 
which  the  lacquer  is  applied,  thus  lending  the  ground-colour 
a  reddish-golden  tinge  or  lustre,  which  is  either  made  to 
look  like  dull  gold  or  deep  bronze  bj-  a  less  or  greater 
quantity  of  lacquer  being  applied  to  the  surface.  The 
lacquer  itself  is  the  well-known  product  of  the  lacquer  tree, 
'•  Rhus  vernicifera,"  which  the  Americans  are  now  hoping 
to  grow  in  their  own  soil.  The  rubbing-in  of  this  lacquer 
takes  time,  and  after  the  whole  roll  is  smoothly  covered,  the 
drj  ing  process  consumes  another  period  of  about  three  days. 
The  floor  of  the  drying  room  is  covered  with  moist,  loose 
straw.     Screens  of  rice-matting  are   suspended   everywhere 

from  the  low  ceiling,  and  these,  as  well  as  the  carpeting  of 

Straw,  must  be  kept  constantly  wet.  The  dampness  gene- 
rates a  low,  even  grade  of  heat  both  in  summer  and 
winter,  and  this  is  vital  in  making  tin-  lacquer  adhere  firmly 
and  evenly.  Warm,  wet  weather  is  the  lust;  the  chills  of 
winter  greatly  protract  the  process ;  so  in  summer  by  far 
the  greater  quantity  of  lirst  class  paper  is  produced. 

Alter  being  thoroughly  dried,  the  lacquered  roll  goes 
back  to  another  long  room,  where  the  various  colours  de- 
manded by  the  pattern  arc  applied.  In  case  the  pattern  is 
a    simple    one,   this  is   done   by   a   stencil   and    brushes   of 
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■  I,  .-r  bristles,  the  more  intricate  or  elaborate  parts  being 
afterwards  gone  over  •with  a  simple  paint-brash.  One  of 
tlic  favourite  colours  is  a  dull,  deep  red  for  background, 
with  raised  gold  or  bronzed  flowers  and  arabesques.    All 

this  delicate  work  is  done  lev  women.  The  roll  is  now 
finished;  all  that  remains  is  the  final  drying.  About  30  days 
arc-  thus  consumed  in  turning  out  eacli  roll. 

In  a  similar  way,  patterns  for  ceilings  are  made,  and 
consist  of  solid  masses  of  leather-paper,  as  firm  as,  and 
much  more  durable  than,  wood.  These  beautiful  ceiling- 
papers  are  sold  at  2  yen  the  yard. 

Sulphite  Cellulose  Liquors  for  Tanning  Purposes,  Pre- 
paration   of     C.   Opl,    liruschau.     Ger.   Pat.    75,351, 

May  19,  1893. 

See  under  XIV.,  page  97(i. 

PATENTS. 

Cellulose  Acetate,  Manufacture  of.  C.  F.  Cross  and 
E.  J.  Bevan,  London.     Eng.  Pat.  9676,  May  17,  1894. 

See  under  XX.,  page  987. 

Waterproof  Paper  or  Fabrics,  specially  applicable  for 
use  in  the  Manufacture  of  Cartridge  Cascsf  Trunks, 
Drapers'  Boxes,  Postal  Tubes,  and  Fireworks,  Im- 
provements in  the  Manufacture  of.  C.  J.  Fox,  Chingford, 
Essex.     Eng.  Pat.  11,261,  June  8,  1895. 

See  under  XIII.,  page  97G. 

Applying  <  Colouring  or  Staining  Material  to  Paper  and 
the  like,  Method  of  and  Apparatus  for.  N.  Browne, 
London.  From  A.  Koebig,  Dresden,  SaxOnv.  Eng.  Pat. 
12,746,  July  2,  1895. 

See  under  VI.,  page  967. 


XX -FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Liquid  Air  and   Oxi/gen,  their  Commercial  Manufacture. 
M.  Schroter.     The  Engineer,  October  4,  1895,  325. 

IIerr  Linde  has  succeeded  in  liquefying  air  and  oxygen  on 
a  commercial  scale  by  a  method  which  is  all  the  more 
remarkable  because  the  physical  principle  involved  is  one 
the  effects  of  which  at  first  sight  seem  quite  inadequate  to 
produce  the  desired  result. 

In  practice  it  is  generally  assumed  that  if  no  external 
work  be  done  in  the  expansion  of  compressed  air,  the  final 
temperature  after  expansion,  when  all  parts  of  the  system 
have  attained  equilibrium,  will  be  equal  to  the  initial  tem- 
perature, and  no  cooling  will  be  effected.  This  is  not 
strictly  correct,  for  it  presupposes  that  air  is  a  perfect  gas 
in  which  no  imer-molecular  work  is  possible.  It  is  true 
that  the  amount  by  which  air  departs  from  the  behaviour 
that  may  be  postulated  for  a  perfect  gas  is  not  great,  but  it 
is  perceptible,  and  indeed  -was  measured  by  Joule  and 
Thomson  -10  years  ago.  They  found  that  air  under  pressure, 
in  rushing  through  a  porous  plug  was  slightly  cooled.  [The 
same  is  true  for  other  gases,  excepting  hydrogen  which 
becomes  slightly  warmer.]  The  amount  of  cooling  is 
given  in  degrees  Centigrade  by  the  expression 

P2—P1  /289\2 

when  p„  is  the  higher  and  pY  the  lower  pressure  in  atmo- 
spheres, and  Tj  is  the  absolute  temperature  of  the  compressed 
air  just  before  it  passes  the  point  of  expansion.  Thus, 
with  a  pressure  of  75  atmospheres  on  the  one  side  of  a 
throttle  valve,  and  one  of  25  atmospheres  on  the  other,  air 
at  an  initial  temperature  of  10°  C.  should  be  cooled  through 
12 -76°  C.  These  are  the  conditions  employed  by  Herr 
Linde,  the  iaventor  of  the  refrigerating  apparatus  shown  in 
Fig.  1 .  It  is  remarkable  that  he  should  have  succeeded  in 
utilising  this  comparatively  small  cooling  effect  in  such  a 
way  as  to  cause  it  to  yield  a  cumulative  effect  great  enough 
to  permit  the  attainment  of  the  critical  temperature  of  air, 


and  as  a  consequence,  of  temperatures  still  lower,  e.g., 
-  200'  C.  or  -  :$28°  P.,  by  simply  handling  liquid  air  like 
any  other  volatile  liquid. 

In  Fig.  1  P,  is  the  inlet  and  P2  the  outlet  pipe  of  a  com- 
pressor. The  compressed  air  i-  cooled  to  10°  C.  =  68°  P.  by 
the    "  cooler."     It    then    passes    down    the   "  reverse-flow 

Fig.  1. 


cooler  " ;  connection  with  the  outer  annular  space  of  this 
is  cut  off  by  a  diaphragm  at  each  end.  The  air  passes 
through  the  throttle  valve,  expands,  and  is  cooled  through 
12  •  76°  C.  The  slightly  cooled  air  flows  through  the  side 
tube  into  the  annular  casing  of  the  reverse-flow  cooler.  In 
flowing  through  this  it  receives  heat  from  the  air  streaming 
through  the  inner  tube  in  the  opposite  direction  ;  this  latter 
is  cooled,  passes  through  the  throttle  valve  and  is  further 
cooled,  then  serves  to  cool  the  next  portion  about  to  pass 
the  throttle,  and  so  on.  In  practice,  the  reverse-flow  cooler 
— shown  for  simplicity  as  two  straight  concentric  tubes — 
consists  of  two  spiral  tubes,  one  within  the  other,  100  m.  long- 
and  10  and  4  cm.  in  diameter  respectively.  The  whole  is 
of  course  elaborately  lagged  to  prevent  absorption  of  heat 
from  external  sources.  The  cycle  of  operations  continues 
until  the  temperature  in  the  receiver  falls  below  the  critical 
temperature  of  air.  A  portion  of  the  air  thereupon  liquefies, 
and  a  fresh  quantity  is  accordingly  supplied  by  a  second 
compressor  (not  shown  in  the  figure)  which  serves  to  feed 
the  main  or  circulating  compressor.  The  process  con- 
tinues until  a  sufficiency  of  liquid  air  has  collected  in  the 
receiver.  In  one  of  the  earliest  trials  made  at  the  Munich 
testing  station  of  the  Linde  Freezing  Machine  Company, 
the  initial  temperature  was  below  0°  C,  cooling  being- 
effected  by  an  ammonia  freezing  machine  instead  of  by- 
water.  At  the  first  trial,  about  eight  litres  of  liquid, 
slightly  blue  in  colour,  were  obtained. 

Analysis  of  the  gas  produced  by  the  evaporation  of  the 
liquid  obtained  showed  that  it  contained  70  per  cent,  of 
oxygen,  in  place  of  21  per  cent.,  the  quantity  present  in 
normal  air.  The  explanation  of  this  is  that,  as  nitrogen 
boils  off  from  liquid  air  more  quickly  than  oxygen  does,  th«- 
residual  liquid  contains  more  oxygen  than  is  present  in 
normal  air.  Hence  it  is  practicable  to  manufacture  oxygen, 
from  air  by  purely  mechanical  means.  In  carrying  this- 
out  it  is  advisable  to  modify  the  apparatus  so  as  to  utilise 
the  cooling  effect  of  both  liquefied  constituents  and  evolve 
them  at  the  same  temperature  as  at  the  beginning  of  the 
operation,  but  as  separate  gases.  The  additional  arrange- 
ments shown  in  Fig.  2  suffice  for  this  purpose.  The  reverse- 
flow  cooler  is  duplicated,  the  second  member  being  con.- 
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uected  with  the  first  above  the  the  throttle-valve  through 
the  spiral  tube  shown  coiled  in  the  receiver.  As  the  gas 
condenses  in  the  receiver,  oxygen  is  its  preponderating 
constituent  ;  and  this  is  allowed  to  flow  out  by  the  pipe  It, 

Fig.  2. 
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Compression 
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which  is  trapped  by  liquid  oxygen  into  the  cooler  O,  nitrogen 
correspondingly  finding  its  way  from  the  space  above  the 
liquid  into  the  outer  jacket  of  the  cooler  N .  In  these  two 
coolers  the  expansion  of  each  gas  on  its  relase  by  drawing 
off  through  the  pipes  Gw  nnd  Go  respectively,  aids  in  the 
cooling  of  the  air  delivered  by  the  compressor  down  the 
inner  tube  of  each  cooler.  The  richness  in  oxygen  of  the 
gas  passing  out  through  Go  can  be  controlled  by  regulating 
the  throttle  valve.  Calculation  shows  that  a  horse-powcr- 
hour  should  give  about  1  cubic  metre  of  70  per  cent,  oxygen 
by  this  method. — D.  E.  J. 

linrk  of  Ailanthus  Excelta,     D.   Hooper.    Pharm.  Journ. 

55,  345. 

Iiip.  tree  known  as  Ailanthus  excelsa,  Roxb.  occurs  in  many 
parts  of  India,  and  its  bark  is  held  in  repute  there  for  medi- 
'•mal  purposes,  chiefly  as  a  febrifuge  and  tonic.  Uaji  (Pharm. 
Journ.  [."}],  1,  l'j.'jj  isolated  from  it  an  acid  principle  which 
he  named  ailanthic  acid.  This  was  a  reddish-brown,  very 
bitter,  deliquescent  substance,  easily  soluble  in  water.  lie 
ako  found  a  hitter,  non-erystallisablc  principle.  According 
to  the  author,  the  hitter  principle  is  a  light  brown,  granular 
e,  not  distinctly  crystalline,  intensely  bitter,  neutral 
in  reaction,  and  soluble  in  water  and  spirit  with  lluoreseence. 

If    :  purplish    colour    with    sulphuric    acid     and     ifl 

precipitated  from  solution  by  tannin.  The  author  considers 
it  has  no  claim  to  be  called  an  acid,  hut  belongs  to  a  neutral 
'•lass  of  substances  related  to  quassHn  and  may  probably 

prove  to  be  identical  with  cedrin  and  -amad<  tin,  which  b 

d  obtained  from  other  members  of  the  Smaruba* 

—J.  G.  W. 

Acokanthera  Schimperi     it     Natural  History,  Chemistry, 
and  Pharmacology.      T.  R.  Fraser  and  J.Tillfe.     Proc 
Bo  58,70-73. 

examination  oi    the    BROW   poisons  ot   Ka-t   Africa    mdi 
that  they  are  prepared   from    the    wood    and    not    from 

the  seeds  of  the  genus  Acokanthera.    The  poison  from  the 
u  Mombasa  contains  a  crystalline  glucosidal 

active  principle  which  is  identical  with   that     i  pai  Lted    from 

the  wood  of  Acokanthera  Schimperi.       In  composition  by 

•.•re-  ponds  with  the  formula  I     n    < >,..    This  i* 

identical  with  the  formula!     li  ,  <■,    n  fj  ed  in  1 888  by 

Araaud  from  an  nnidentifled  sp         •     Acokanthera,  and  to 


which  formula  the  name  Ouabain  was  given.  Lewin,  in 
1893,  obtained  an  amorphous  glucoside  of  a  slightly  different 
composition,  to  which  the  same  name  was  given,  and  which 
was  erroneously  stated  to  be  the  active  principle  of  Acokan- 
thera Schimperi.  Another  glucoside  which  was  named  Ouabaiu 
was  obtained  in  1882,  but  its  composition  varied  widely 
from  the  foregoing.  The  present  material  crystallises  from 
water  and  alcohol,  in  both  of  which  it  is  slightly  soluble  at 
low  temperatures.  It  is  insoluble  in  ether  and  chloroform. 
The  solution  is  tasteless,  neutral,  and  unaffected  by  most 
reagents.  Strong  sulphuric  acid  produces  a  red  colour,  and 
subsequently  develops  a  green  one,  whilst  the  dilute  acid 
gives  the  reaction  of  a  glucoside.  The  melting-point  is 
about  186°  C.  Owing  to  the  name  Ouabain  being  given  to 
three  quite  different  substances,  the  authors  suggest  that 
the  crystalline  active  principle  of  Acokanthera  Schimperi 
should  be  named  Aeokantherin. — A.  W. 

Vesicating  Constituent  of  Croton-Oil.  Wyndham  R.  Dun- 
stan  and  Miss  L.  E.  Boole.  Proc.  Roy.  Soc.  1895,  58, 
238. 

According  to  Buchheim  and  to  Robert  and  Hirscheydt, 
the  vesicating  constituent  of  croton-oil  is  the  so-called 
croton-oleic  acid,  a  substance  closely  allied  to  oleic  acid, 
and  which  is  prepared  on  the  large  scale  in  Germany  by 
the  process  devised  by  the  last-named  authors.  This  con- 
sists in  saponifying  with  baryta  the  portion  of  the  croton-oil 
which  is  readily  soluble  in  strong  alcohol.  The  resulting 
barium  salts  are  washed  with  water,  dried,  and  repeatedly 
extracted  with  ether.  The  barium  salts  of  oleic  and  croton- 
oleic  acids  are  dissolved  out  by  the  ether,  and  are  subse- 
quently separated  by  treatment  with  ether,  which  dissolves 
only  the  barium  crotonoleate. 

The  authors  have  submitted  the  lead  salt  of  crotonoleic 
acid  prepared  thus  to  fractional  precipitation,  by  adding 
successive  quantities  of  water  to  its  solution  in  alcohol.  In 
this  way  they  found  that  the  true  pustule-producing  con- 
stituent remained  chiefly  in  the  last  fractions,  and  formed 
but  a  small  portion  of  the  original  substance.  It  was  finally 
isolated  as  a  resinous  substance  possessing  extraordinary 
power  as  a  vesicant,  which  the  authors  piopose  to  call 
croton  resin.  Its  empirical  formula  is  C1:tHls04.  It  is  a 
hard,  pale-yellow,  brittle  resin,  nearly  insoluble  in  water, 
light  petroleum,  and  benzene,  but  easily  soluble  in  alcohol, 
ether,  and  chloroform.  On  heating  it  softens  gradually, 
and  is  quite  fluid  at  90°  C.  It  has  neither  acid  nor  basic 
properties,  and  is  decomposed  by  boiling  with  alkalis,  yield- 
ing a  mixture  of  acids,  and  losing  its  vesicating  properties. 
Its  reactions  seem  to  indicate  that  it  is  a  lactone  or  anhy- 
dride of  complicated  composition. — T.  E. 

Essential  Oils,  Notes  on.  (Mainly  from  Schimmel's 
Reports.)  Pharm.  J.  1895  (1320  and  1321),  307—309, 
828—829. 

Anise  Oil. —  Anethol,  now  introduced  as   an  article  of  com- 
merce,  possesses  a  solubility  in  spirit   of  different  degrees 
of  strength,   which     varies    considerably.       The    following 
<lata  are  given  as  the  result  of  exact  determination  : — 
Solubility  of  Anethol  in  l  litre  of  Spirit  at  20°  C. — 
Per  cent,  alcohol  by  volume  ...  20,     25,     30,      10,     SO. 
Quantity  of  anethol  dissolved..  0' 12,  0*2,  0"82,   0'86,2'S. 
Experiments  bj  Hell  and  Gartner  have  shown  that  with 

one  sample  of  anethol  from  "  star  anise  oil  "    (b,  pt.  228  ' 

-:J-  )  ,1"'  constitution   was   correctly   represented   by  the 

formula  (  <  I  l:i<> )  .  <  J I , .  <  1 1 :  <  1 1  .  <  1 1 ,  /--methoxy-propenyl 
benzene,  whilst  in  another  sample  of  uncertain  origin,  the 
presence  of  another  isomeric  anethol  was  indicated  :  — 
1  II ;' m  .(',.11  ,.<  Hj.CH.-CHj,  methoxyallylbenzec 'me- 
thyl rhavieol.     Further  work  in  the  laboratory  ofSchimmel 

and    Co.  confirm    this,   and   show   that,    the    oils  of    Illicium 

anisatum  ami    Pimpinella  anisum    probablj    contain    both 

metbyl-chavicol    and     ordinary    anethol.     On    refrigerating 

these  oils,  the  crystalline  anethol  separates,  and  a  thin  fluid 
oil  remains.  On  boiling  this  with  alcoholic  potash  the 
boiling  point  is  raised,  the  index  of  refraotion  increased, 
and  on  cooling  o    further    yield   of  crystalline  anethol   is 

obtained.      With  regard  to    |tai   anUe  Oil,  Messrs.  Sehiminel 

lay  stress  on  the  solidification  test.  The  higher  the  solidi- 
fication point  the  larger  the  amount  of  anethol  present.    Ou 


TIIE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.        [Nov.an.i895. 


tbe  average  the  solidifying  poinl  is  10    <  .,  tin-  highest  limit 
being  17 ■  .'>  ,  tin-  lowest  i  i    C 

Cassia  Oil.  Tbia  oil  is  occasionally  found  adulterated 
with  rosin  and  petroleum,  and  one  sample  was  lound  con- 
taining Id  per  cent,  ol  alcohol,  which  would  render  incorrect 
the  determination  of  the  cinnam-aldehyde  present.  Hut  it 
is  pointed  out  that  oil  of  cassia  with  80  per  cent,  of 
aldehyde  is  now  a  rarity,  and  oils  with  70  to  75  per 
cent,  of  aldehyde  may  he  deemed  satisfactory,  providing  no 
adulterant  he  also  present, 

Citronella  Oil. — There  is  an  increased  consumption  of 
this  oil  in  soap  manufacture,  and  prices  have  accordingly 
risen.  Specimens  have  recently  heen  found  to  contain 
instead  of  paraffin  oil,  the  usual  adulterant,  an  admixture  of 
what  appears  to  be  East  Indian  gurgun  or  wood  oil. 

Bergamot  Oil. — The  value  of  this  oil  is  regulated  by  the 
percentage  of  ester  present.  A  known  quantity  of  the  oil 
is  heated  for  10  minutes  with  semi-normal  alcoholic  potash 
in  a  flask  connected  with  reflux  condenser.  If  the  ordinarily 
recommended  process  of  heating  in  sealed  tuhes,  with  10 
per  cent,  alcoholic  potash  be  followed,  then  linalool  is 
attacked,  and  the  potash  consumed  in  saponification  of  the 
ester,  plus  that  which  has  attacked  the  linalool  is  erroneously 
calculated  as  ester  present. 

Cairo  Oil. — This  oil  which  contains  citral  is  from  the 
rind  of  the  fruit  of  Citrus  mediea,  Risso.  It  is  of  yellow 
colour  and  with  an  odour  like  that  of  citral  and  lemon  oil. 
Sp.  gr.  =  0-871  at  15°  C.  ;  rotation  +  67° 8' at  18°  C.  The 
greater  part  distils  between  177'  and  220°  ('.  The  presence 
of  citral  is  proved  by  the  formation  of  citryl-/3-naphtho- 
cinchoninic  acid  (melting-point  197" — 200°  C.)  on  boiling 
the  oil  with  alcoholic  solution  of  /8-naphthyiamine  and 
pyrotartaric  acid. 

*  Fennel  Oil. —  Wallach  has  shown  that  fenchol  yields 
7/i-cymene  under  tbe  same  conditions  as  those  under  which 
camphor  yields  p-eymene.,  and  recently  he  has  established 
the  identity  of  this  m-evmene  with  that  obtained  from  rosin 
oil. 

Pine  Needle  Oil. — This  is  the  oil  distilled  from  tbe 
needles  of  Pinus  pumilio.  Extra  fine  pine  needle  oil  is 
prepared  exclusively  in  Switzerland  from  tbe  young  cones 
of  Ahie.s  e.vcelsa,  Link.  The  oil  obtained  by  Umney  from 
young  needles  and  cones  of  Pinus  sylvestris,  contains  levo- 
pinene,  whilst  the  foregoing  is  dextro-rotatory.  The  oil  of 
Pinus  nigra  contains  upwards  of  50  per  cent,  of  boruyl 
acetate  (E.  Kremers). 

Heracleum  Oil  from  the  fruit  of  Heracleum  sph.ond.ylvu.nl 
L.,  consists  chiefly  of  octyl  acetate. 

Pastinac  Oil  from  the  fruit  of  Pastinaca  saliva,  L., 
consists  chiefly  of  octyl  butyrate. 

Carrauag  Oil. — Normal  oil  should  have  a  sp.  gr.  of 
0-908  to  0'910  at  15°  C,  when  less,  the  oil  is  deficient  in 
carvol,  and  inferior. 

Lavender  Oil. — Production  this  year  is  most  deficient  in 
the  departments  Drome,  Gard,  and  Herault,  which  furnish 
oil  of  good  quality  with  28 — 32  per  cent,  of  ester.  The 
extra  fine  oil  with  38 — 40  per  cent,  of  ester  conies  from  the 
highest  parts  of  the  Alpes  Maritimes  and  Basses  Alpes 
towards  the  Italian  frontier. 

Linaloe  Oil. — The  Mexican  oil  is  said  to  be  frequently 
adulterated  with  fat  oil,  and  the  amount  of  linalool  present 
subject  to  great  variation.  Barbier  and  Bouveault  recognise 
the  identity  of  linalool  and  licareol,  and  according  to  them 
the  oil  contains  licareol  (linalool)  90,  licarhodol  (geraniol) 
2,  and  sesquiterpene  3  per  cent,  with  methylkeptenone, 
diatomic  and  tetratomic  terpenes  respectively  0"  1  per  cent. 
each. 

Oil  of  Cloves. — Clove  oil  appears  to  consist  of  eugenol, 
a  heavy  phenol,  and  caryophyllen,  a  light  sesquiterpene. 
Nevertheless,  clove  oil  cannot  be  produced  by  mixture  of 
these  two  substances  :  there  is  an  absence  of  the  peculiar 
aromatic  odour  of  the  clove  blossom,  which  furnishes  the 
best  means  of  distinguishing  clove  oil  from  the  oil  of  clove 
stalks.  The  specific  gravity  of  the  oil  is  from  l-05 — 
1-068  at  15°  C,  that  of  the  very  best  oil  from  1-050  to 
1-056. 

Peppermint  Oil.  -The  experimental  culture  of  pepper- 
mint in  Saxony  is  being  continued,  and  the  yield  of  oil 
this  year  amounts  to  about  400  pounds. 


Tansy  Oil. — This  oil  has  acquired  interest,  since  it  has 
been  found  to  be  the  best  source  of  tanacctone  (thujone) 
CwHmO.  Schimmel's  investigations  showed  that  by 
fractionally  distilling  tansy  oil,  the  fraction  boiling  at 
•jo'i  ('.  deposited  a  crystalline  mass  of  borneol  and  cam 
phor.  The  camphor  was  separated  after  converting  the 
borneol  into  the  sodium  salt  of  acid  succinic  e>ter  (Mailer's 
method;.  It  turned  out  to  be  the  rarer  levo-eainphor,  and 
not  the  ordinary  deztro  variety.  The  oil  from  fresh  grown 
cultivated  tansy  has  singularly  little  resemblance  to  that 
distilled  from  the  wild  plant.  Its  optical  behaviour  is 
especially  different  from  the  American  oil,  and  it  is  levo- 
rotatory,  almost  in  the  same  degree  as  the  American  oil  is 
dextro-rotatory. 

Rosemary  Oil  (pure)  is  dextrorotatory  and  perfectly 
miscible  with  more  than  half  its  volume  of  90  per  cent, 
alcohol  ;  its  specific  gravity  should  not  be  lerfs  than  0-900. 

Sandal-wood  Oil. — Messrs.  Scliimmel  test  this  oil  by  an 
acetylation  process,  in  which  they  prefer  to  use  acetic 
anhydride  with  addition  of  some  anhydrous  sodium  acetate, 
and  they  calculate  the  results  on  the  assumption  that 
santalol,  the  alcohol  of  sandal-wood  oil,  has  the  composition 
of  a  sesquiterpene  alcohol,  Ci5II2„0.  On  this  basis  sandal- 
wood oil  appears  to  contain  about  90  percent,  of  santalol. 

Thyme  Oil.  — The  quality  of  red  as  well  as  white  thyme 
oil  is  proportionate  to  the  amount  of  phenols  (thymol  and 
carvacrol)  present.  The  amount  of  phenols  should  not  be 
less  than  25  per  cent.  Both  phenols  are  also  present  in  the 
oil  of  various  kinds  of  Monarda  (E.  Kremers).  The  chief 
constituent  of  the  oil  of  Monarda  punctata  is  believed  to  be 
thymol,  but  that  of  M.  Jistulosa  contains  carvacrol  along 
with  cymene  and  a  substance  resembling  alizarin. 

Wintergreen  Oil. —  An  examination  showed  that  oil  of 
gaultheria  procumbens  contains  99  per  cent,  of  methyl 
salicylate,  together  with  some  paraffin,  "  probably  triacontane 
C.j0Hb2,"  an  aldehyde  or  ketone,  a  secondary  alcohol,  CsH160, 
and  an  ester  C14H2102.  The  optical  activity  of  the  oil  is 
considered  to  be  due  to  these  latter  ingredients.  It  is 
suggested  that  they  are  decomposed  or  altered  during  the 
fermentation  which  gives  rise  to  birch  oil,  thus  prepared. 
Pure  fresh  gaultheria  oil  should  exhibit  a  left  rotation  of  not 
less  than  0°  25'. 

Birch  Oil  contains  about  99-3  per  cent,  of  methyl 
salicylate,  and  when  unrectified  also  minute  quantities  of  the 
paraffin  C30Hf,o  and  the  ester  C)4H.,402,  whilst  the  alcohol 
CsHlfiO  characteristic  of  gaultheria  oil  is  absent.  Birch  oil 
is  always  optically  inactive.  The  specific  gravity  of  both 
oils  is  1-180  and  1-187  at  15°  C.  Like  synthetic  methyl 
salicylate  they  give  with  5  parts  of  70  per  cent,  alcohol,  a 
perfectly  clear  solution  at  about  20°  C. 

Cimiamon  Oil. — The  fact  that  the  oil  from  cinnamon 
bark  contains  60 — 85  per  cent,  of  cinnamic  aldehyde,  and 
from  4 — 8  per  cent,  of  eugenol,  whilst  cinnamon  leaf  oil 
contains  much  eugenol  and  only  about  1  per  cent,  of 
cinnamic  aldehyde  affords  a  satisfactory  basis  for  testing 
cinnamon  oil  and  detecting  admixture  of  leaf  oil. 

Messrs.  Schiinmel  consider  Umney 's  limitation  as  to 
sp.  gr.  1-024  to  1-030  at  15c  C,  too  narrow,  and  suggest  an 
extension  to  1-038.  The  oil  they  also  state  is  seldom  quite 
inactive,  being  generally  slightly  levo-rotatory. — W.  8. 

Use  of  Carbon  Tetrachloride  for  the  Separation  of  Methyl 
from  Ethyl  Alcohol.  M.  Cari-Mantrand.  Monit.  Scient. 
June  1895,45,  415. 
For  the  separation  of  methyl  alcohol,  empyreumatic 
impurities  and  petroleum  spirit  from  the  ethyl  alcohol  of 
methylated  alcohol,  the  author  proposes  to  add  to  the 
methylated  alcohol  one  quarter  of  its  volume  of  carbon 
tetrachloride,  and  subsequently  2|  volumes  of  saturated 
brine.  This  mixture  is  well  agitated,  and  the  carbon 
tetrachloride  allowed  to  settle.  Its  volume  will  be  found 
to  be  augmented  by  the  amount  of  the  above-named  im- 
purities contained  in  the  methylated  spirit.  The  alcoholic 
solution  which  contains  nearly  all  the  acetone  and  methyl 
alcohol  of  the  methylated  spirit,  is  now  separated  from 
the  tetrachloride  by  means  of  a  separating  funnel,  filtered, 
and  then  distilled  through  a  dephlegmator  of  much  the 
same  construction  as  the  ordinary  stills  which  yield  at  once 
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an  alcohol  of  from  96*5  to  97  per  cent.  All  the  distillate 
passing  over  above  78°  ( '.  is  alcohol  without  a  trace  of  either 
acetone  or  methyl  alcohol. — C.  Oi  W. 

Linalool  Ester  in  Bergaaiot  Oil,  Determination  of  II. 
Helbing  and  F.  W,  I'assmore.  Chemist  and  Druggist, 
1895/47,  585. 

See  under  XXIII.,  page  993. 

Compound  of  Chloral  Hydrate  with  Caffeine,  Process 
for  Preparing.  Chem.  Fabrik  auf  Actien  vorm.  K. 
Schering,  Berlin.     Ger.  Pat.  75,847,  October  6,  1892. 

Caffeine  and  chloral  hydrate  or  chloral,  are  brought 
together  in  aqueous  or  alcoholic  solution  in  molecular 
proportions,  when  tbey  combine  to  form  au  addition 
product  of  the  formula  : — 

C8Hi0N4O2  +  H2()  +  CC13.CII(0H)8. 

This  compound  may  be  recrystallised  from  a  little  water 
at  30°  C.,  without  decomposition.  It  is  decomposed  on 
attempted  dry  distillation  as  well  as  on  boiling  its  solution. 
Because  of  its  easy  solubility  as  opposed  to  the  difficult 
solubility  of  caffeine,  it  is  considered  likely  that  this  com- 
pound will  prove  of  medicinal  value. — W.  S. 

Diacet-p-phenetidide,  Process  for  the  Preparation  of. 
Aug.  Bistrzycki  and  F.  Ulfers,  Charlottenburg.  Ger. 
Pat.  75,611,  July  21,  1893. 

By  the  conjunction  of  a  second  acetyl  group  with  mono- 
acetamidophenol  ether,  the  antipyretic  properties  of  that 
body  are  considerably  increased.  For  the  preparation  of 
di-acet-p-phenetidide,  phenacetine  or  p-phenetidine  is 
heated  with  acetic  anhydride  (or  analogous  aeetylising 
agent)  either  in  open  or  closed  vessels  for  several  hours  at 
a  high  temperature,  and  the  raw  product  obtained  is 
purified  by  suitable  treatment  with  benzene  and  petroleum 
■-pint.     The  diacet-p-phenetidide  melts  at  55° — 56'  (.',. 

— W.  S. 

l'Phenyl-2,  Z-Dimcthyl-i-O.i ~y-7>- Pyrazolone,  Preparation 
of.  L.  Knorr  and  K.  Pschorr,  of  Jena.  Ger.  Pat. 
75,378,  September  7,  1893. 

I-Phexti-2,  3-dimethyl-4-amidopyrazolone  (Annalen  238, 
1*9)  under  the  influence  of  oxidising  agents  such  as  ferric 
chloride,  yields  l-phenyl-3-methyl-4-ketopyrazolone.  This 
body  melts  at  about  119°  C,  sublimes  in  lustrous  red 
plate*,  is  easily  soluble  in  the  ordinary  solvents,  and  forms 
as  ketone,  a  sodium  bisulphite  compound.  In  contact 
with  moist  air  it  is  converted  into  the  ortho-compound. 
By  reducing  agents,  the  ketone  is  converted  into  the 
corresponding  alcohol — the  l-phenyl-3-itethyl- 4 -oxy pyra- 
zolone, which  melts  close  upon  its  decomposition  point 
189  to  19.'}  C,  and  is  soluble  in  dilute  acids  and  alkalis. 
From  this  alcohol  the  4-oxyantipyrine — 

uc.n/  \co 
<  ll    (         C.OH 

inly  prepared  by  meant  of  the  well-known  methylating 
proa 

The  4-oxyantip\rine  exert-  physiological  action  like 
antipyrine.  tn<-Ifs  at  182s  C,  M  easily  soluble  in  alkalis  and 
hot  water,   with   difficulty  in   ether,  petroleum  spirit,  and 

toluene.      It  p'>-  property  both  of  a  phenol  and  a 

and     is    capable,    through    the    agency    of    its 

hydroxy]   group,  of   reacting  with    acid   anhydrides   and 
chlorides — the  benzoyl  derivative  melting  at  139   C.     The 
l-methox  vantipvnne    obtained    in    the    usual    way,   melt 
76   .;._\v.  s. 

PATl.N  I    . 

'      .,     e  Acetate,  Manufacture  of.     C.  F.  Cross  and  E£.  J. 
n,  London.      Kng.  Pat.  9676,  Ma\    17,  I 

A   compouwd  of  cellulose  with    zinc   acetate   is  claimed, 

whi  l  by  mixing  cellulose  hydrate   (obtained 

■in y   of   the   known  /  ,  by   precipitating  the 

•ion  of  cellulose  in  zinc  chloride  or  in  cuprammoniam 

iffon,  or   by  acting   on   Cellnlose  With   C  oda   and 


carbon  bisulphide)  with  /.inc  acetate.  The  cellulose  hydrate 
from  about  100  parts  of  dry  cellulose  is  mixed  with  150 
naits  of  crystallised  zinc  acetate  in  solution,  and  the  mixture 
evaporated  and  dried  at  110°.  The  second  claim  is  for  an 
acetate  of  cellulose  prepared  by  treating  the  zinc  acetate 
compound  in  a  finely-powdered  condition  with  acetyl 
chloride,  the  temperature  not  being  allowed  to  rise  above 
30°  C  Two  molecules  of  acetyl  chloride  are  takeu  to  one 
of  zinc  acetate  in  the  compound.  The  product  is  washed 
with  water  and  dried.  It  may  be  purified  by  treatment 
with  chloroform,  which  dissolves  the  acetate  of  cellulose, 
leaving  any  unchanged  cellulose  undissolved.  The  product 
closely  resembles  the  nitrates  of  cellulose  in  its  physical 
properties,  but  is  not  explosive.  From  its  solution  in 
chloroform  it  is  obtained  in  transparent  films  or  sheets, 
and  so  may  be  used  as  a  substitute  for  collodion  in 
surgical  work,  and  also  as  a  varnish  in  special  cases,  such 
as  those  in  which  collodion  is  now  used.  It  has  also  the 
property  of  uniting  with  oils  in  suitable  solvents  of  both. 
It  holds  the  oils  in  such  a  way  as  to  give  films  of  much 
softer  texture  without  any  loss  of  transparency. — T.  E. 

Pharmaceutical  Compounds,  the  Manufacture  or  Produc- 
tion of.  The  Farbenfabriken  vorm.  F.  Bayer  and  Co. 
Eng.  Pat.  22,617,  November  22,  1894. 

The  patentees  had  former!)-  found  that  acetylamido- 
phenyl  salicylate  does  not  possess  the  toxic  properties  of 
salol,  and  can  be  substituted  for  it  with  advantage. 

They  now  find  that  the  lactylamidosalol  is  superior 
to  the  acetyl  compound,  owing  to  its  greater  solubility 
in  water.  They  claim  the  lactylamidophenyl  salts  of 
salicylic  acid,  and  of  ortho-,  meta-,  and  para-cresol 
carboxylic  acids.  These  are  made  by  acting  on  amido- 
salol  or  the  corresponding  compounds  of  the  cresol- 
carboxylic  acids,  with  lactic  acid,  lactic  anhydride,  lactide, 
or  an  ethereal  salt  of  lactic  acid.  They  may  also  be 
obtained  from  lactamide  and  a  salt  of  amidosalol. —  T.  E. 

The  Manufacture  of  Acetone  and  in  Apparatus  therefor, 
Improvements  in.  K.  Jiirgeusen,  Prague,  and  A. 
Bauschlicber.     Eng.  Pat.  23,438,  December  3,  1894. 

The  claim  is  for  an  improved  precess  for  the  manufacture 
of  acetone  by  distilling,  in  a  retort  jacketed  with  molten 
lead,  a  basic  calcium  acetate  which  is  made  by  adding 
5  per  cent,  of  lime  to  a  very  concentrated  solution  of 
calcium  acetate  and  evaporating  to  dryness.  The  jacket 
of  molten  lead  is  used  iu  order  to  avoid  overheating  the 
contents  of  the  retort,  and  consequent  formation  of  by- 
products. The  contents  of  the  retort  are  stirred  during  the 
distillation,  and  the  acetone  formed  is  carried  off  by  a 
current  of  indifferent  gas  (such  as  generator  gas,  water- 
gas,  or  superheated  steam).  The  mixture  of  gas  and 
vapour  passes  through  a  box  where  dust  is  deposited,  after 
which  the  acetone  is  condensed.  The  crude  product  is 
purified  by  mixing  it  with  water,  which  dissolves  the 
acetone  and  haves  the  tarry  impurities  undissolved.  After 
these  have  been  removed,  the  clear  aqueous  solution  is 
submitted  to  fractional  distillation.  From  loo  parts  of 
acetate  of  Lime,  25 — 2G  parts  of  pure  (99*5  per  cent.) 
acetone  are  obtained. — T.  B. 

( 'Urates,  Tartrates,  and  Mandelates  of  Para-anisidine  and 
Para-phenetidine,  Manufacture  of.  .1.  Koos,  Frank- 
fort-on-the-Maine.     Kng.  Pat.  11,288,  June  8,  1895. 

'I'm:  claim  is  for  the  bodies  named  in  the  title  of  the 
patent.     They  are  made  by  mixing  the  theoretical  quantities 

of  the  acid  and  base  in  any  suitable  solvent,  and  rcerys- 
tallising  the  product.  Tiny  may  be  used  for  medical  and 
other  purposes.  — T.  E. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Composite  Heliochromy.     F   E.   Ives.    Tech.  Quurterly,  7> 

317—323. 

I\  composite  heliochromy  the  colours  of  anj  objects  thai 

may  be  photographed  are  automatically  reproduced,  although 
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tbe  diirept  action  of  light  upon  the  sensitive  plate  does  not 
produce  colours.  Three  negatives  are  required,  beam- 
there  arc  three  primary  colours  that  can  l>e  made  to 
reproduce  .-ill  others  by  suitable  mixtures. 

These  colours  are  the  spectrum  red  below  the  line  (',  the 
spectrum  green  at  K,  and  the  violet  above  G.  The 
explanation  is  that  there  are  three  fundamental  colour 
sensations,  and  that  most  of  the  spectrum  rays  excite  two 
fundamental  sensations  at  once,  in  different  degrees. 
Maxwell  was  the  first  who  pointed  out  these  facts,  and 
although  it  has  more  recently  been  discovered  that  the 
green  of  the  spectrum  does  not  accurately  represent  the 
fundamental  green  sensation,  the  difference  is  stated  to  be 
of  little  practical  importance  for  reproduction  purposes  in 
composite  heliochromy.  Maxwell's  curves,  which  show 
exactly  what  mixture  is  necessary  to  reproduce  the  colour 
of  any  part  of  the  spectrum,  have  therefore  been  used  by 
the  author  in  his  investigations  on  composite  heliochromy. 
The  first  of  the  above-mentioned  three  negatives  represents 
the  red,  and  all  rays  between  the  spectrum  lines  A  and  E 
must  act  in  producing  it  in  strict  accordance  with  Max- 
well's density  curve  between  these  lines.  This  is  done  by 
exposing,  through  a  suitable  orange-coloured  screen,  a 
rapid  gelatino-bromide  plate,  sensitised  by  cyanine  ;  or  by 
exposing  an  isochromatic  plate  through  a  compound-colour 
screen  of  Brilliant  yellow  and  Fuchsine.  The  second  of  the 
negatives,  representing  the  green,  must  be  in  accordance 
with  Maxwell's  density  curve  between  the  spectrum  lines  C 
and  G  ;  and  the  third  negative,  representing  the  blue-violet, 
must  correspond  to  Maxwell's  curve  between  the  spectrum 
lines  E  and  H.  The  author  states  that  these  last-named 
negatives  can  also  be  made  on  isochromatic  plates  by 
exposing  through  suitable  colour  screens. 

Now,  if  lantern  slides  are  made  from  these  three 
negatives,  and  projected  upon  the  screen,  one  with  red 
light,  one  with  green,  and  one  with  blue-violet,  the  mixture, 
according  to  the  author,  will  produce  a  perfect  reproduction 
of  the  spectrum  photographed. 

The  author  further  states  that,  although  this  process 
seems  complicated,  it  has  been  simplified  by  the  invention 
of  a  special  camera,  by  means  of  which  the  three  images 
may  be  taken  by  simultaneous  exposure  on  a  single  plate. 
Moreover,  instead  of  the  lantern  projection,  the  author  uses 
a  "  photochromoscope,"  and  he  is  of  opinion  that  with  this 
camera  and  instrument  his  method  of  reproducing  the 
natural  colours  is  as  simple  in  operation  as  stereoscopic 
photography. 

In  conclusion,  it  is  mentioned  that  colour  prints,  on  glass 
as  well  as  on  paper,  can  also  be  made  ;  but  in  both  respects, 
especially  in  the  latter,  the  process  is  at  present  not  yet 
sufficiently  developed  to  be  of  practical  importance. — H.  S. 

PATENTS. 

Imparling  a  Predetermined  Temperature  to  Liquids  for 
Use  in  Developing  Photographic  Plates  and  for  other 
Purposes,  Improvements  in  Apparatus  for.  C.  E. 
Hearson,  Camberwell,  Surrey.  Eng.  Pat.  22,013, 
November  14,  1894. 

See  under  I.,  page  951. 

Engraving  and  Preparing  Rollers  and  Surfaces  with  the 
aid  of  Photography  for  Printing  upon  Calico,  Paper,  and 
other  Fabrics  and  Materials, Improvements  in  the" Methods 
of  and  in  Apparatus  for.  C.  A.  Burghardt  and  H.  Meller, 
Manchester.     Eng.  Pat.  32,513,  November  21,  1894. 

See  under  VI.,  page  966. 

Papers  for  Photographic  Purposes,  Improvements  in. 
H.  Wandrowsky,  Ehrenfeld,  Germany.  Eng.  Pat.  14,104, 
July  24,  1895. 

Photographic  printing-paper  becomes  brown  on  being 
stored  for  a  length  of  time,  owing  to  the  silver  nitrate,  which 
is  present  in  the  sensitive  layer,  penetrating  into  and  affect- 
ing the  paper.  This  is  prevented  from  occurring  by 
introducing  into  the  paper,  either  during  its  manufacture  or 
afterwards,  salts  of  certain  organic  acids,  which  yield,  by 
interaction   with    the    silver    nitrate,  salts  which   are    in- 


soluble in  water,  but  soluble  in  sodium  thionatc.  Such 
salts  are  those  of  acetic,  oxalic,  succinic,  tartaric,  citric,  and 
benzoic  acids.  They  must  be  present  in  the  paper  in 
quantity  sufficient  to  wholly  decompose  the  silver  nitrate 
which  is  brought  into  contact  with  them.  As  they  are 
applied  to  the  paper  only,  some  silver  nitrate  remains 
undecomposed  in  the  printing  surface,  and  sensitiveness 
is,  therefore,  unaffected.— E.  B. 


XXII -EXPLOSIVES.  MATCHES.  Etc. 

Measurement  of  Pressures  hij  the  Crusher  Gauge. 
W.  Kellner  and  W.  II.  Deering.  1'roc.  Roy.  Soc.  1895, 
57,  404—410. 

Tiik  indications  of  the  crusher  gauge  were  checked  by  a 
simultaneous  determination  of  the  dead  load  that  could  be 
lifted  by  the  explosion  of  a  small  charge  of  cordite.  To 
effect  this,  a  steel  cylinder  of  about  120  c.c.  capacity  was 
closed  by  a  screw-plug  with  an  axial  aperture  \  in.  in 
diameter,  but  otherwise  gas-tight.  The  copper  crusher 
gauge,  previously  compressed  in  the  usual  way  by  a  load  of 
one  ton  less  than  the  expected  pressure,  was  fixed  within 
the  cylinder,  the  cordite  charge  was  placed  in  position  with 
a  wire  bridge  to  ignite  it,  the  cap  was  screwed  down,  and  the 
central  aperture  closed  by  a  ^-in.  steel  ball,  such  as  is  used 
for  ball  bearings.  Weights  in  excess  of  the  amount  calcu- 
lated to  be  required  were  then  supported  upon  the  ball, 
which  thus  acted  as  a  valve,  and  the  whole  arrangement 
being  held  firmly  by  suitable  means,  the  cordite  was  fired 
by  the  electric  current.  If  the  weights  were  sufficiently 
heavy,  no  gas  escaped  at  the  valve,  the  explosion  was 
without  report,  and  no  damage  was  done  to  the  steel  ball ; 
other  experiments  were  then  tried  with  gradually  diminish- 
ing loads  of  weights,  until  the  explosion  caused  the  gases  to 
blow  out  with  a  loud  report,  the  hole  in  the  stopper  being 
in  this  case  injured,  and  a  ring  melted  in  the  steel  ball. 
For  a  few  experiments  at  low  pressures  the  mouth  of  the 
orifice  in  the  stopper  was  enlarged  to  0-35  or  0-4  in.  iu 
diameter,  but  for  all  charges  producing  pressures  in  excess 
of  13  tons  the  original  size  of  aperture  was  used.  In  every 
case  the  diameter  was  accurately  measured  by  means  of  a 
microscope  provided  with  cross-wires  and  a  vernier.  The 
results  show  that  the  pressure  indicated  by  the  weights  was 
invariably  higher  than  that  shown  by  the  crusher  ;  at  5  tons 
(by  crusher)  the  difference  was  about  1 1  per  cent.,  at  6  tons 
about  9  per  cent.,  at  13  tons  about  11  per  cent.,  and  at 
16  tons  about  16  per  cent.  At  5,  6,  and  13  tons  there  was 
usually,  hut  not  always,  less  difference  between  the  indi- 
vidual pressures  shown  by  the  crusher  than  between  those 
shown  by  the  weights  ;  and  at  18  tons  there  was  a  decidedly 
greater  regularity  in  the  crusher  results  than  in  the  others. 
But  each  recorded  crusher  result  was  the  mean  of  a  series  of 
tests,  whilst  the  others  were  the  single  observations  obtained 
in  the  last  experiment,  when  the  escape  of  the  gas  first 
occurred  by  reason  of  the  diminished  load  upon  the 
stopper.  The  compression  of  the  crusher  was  the  same  in 
all  experiments  of  a  series,  whether  the  gases  blew  out  or 
not,  the  weights  apparently  not  being  raised  until  the  com- 
pression of  the  copper  had  come  to  an  end. — W.  G.  M. 

PATENTS. 

Manufacture  of  a  New  Explosive  [Ammonium  Nitrate, 
frc).  O.  Imray,  London.  From  F.  C.  Glaser,  Berlin. 
Eng.  Pat.  18,921,  October  5,  1894. 

This  new  explosive  consists  of  a  mixture  of  ammonium 
nitrate  and  animal  or  vegetable  fats  or  oils,  as  distinguished 
from  resin,  paraffin,  mineral,  or  ethereal  oil. — W.  M. 

Improvements  in  Explosives  [Nitrocellulose] .  A.  F.  Har- 
greaves,  Roslin,  Midlothian.  Eng.  Pat.  24,235,  December 
13,  1894. 

The  inventor  takes  cotton  cloth  or  a  woven  or  netted  web 
and  nitrates  the  cellulose  in  this  form.  The  nitrated  web 
is  then  run  through  solutions  containing  nitrates  and  other 
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ingredients,  and,  after  evaporation  of  the  solvents,  is  ready 
to  be  cut  up  into  strips,  &c,  for  use  as  a  propulsive 
ipowder. — W.  M. 

An  Improved  Manufacture  of  Explosives  [Ammonium 
Nitrate,  %c.~\.  L.  \V.  Buse,  Bochum,  Germany.  Ping. 
l'at.  15,834,  August  22,  1895. 
1*kiima.v(;.vnates,  ebromates,  or  bichromates  are  added  to 
ammonium  nitrate  explosives  ■with  the  object  of  increasing 
their  power  and  of  insuring  increased  safety  in  their  use  in 
ii3rv  mines. — W.  M. 


XXIII -ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Absorbent  Blocks.     P.   T.  Austen   and  W.  H.  Broadhurst. 
Amer.  Chem.  J.  17,  1895,  472—473. 

PoROrs  blocks,  suitable  for  use  in  the  laboratory  for 
drying  purposes,  may  be  inexpensively  prepared  in  the 
following  manner  : — An  intimate  mixture  of  equal  parts  of 
infusorial  earth  and  plaster  of  Paris  is  moistened  with  water 
and  poured  into  a  glass  mould  to  set.  When  set,  the  slabs 
which  are  formed  are  placed  in  an  air-oven  and  heated  at 
100° — 120°  for  a  day  or  two.  They  are  then  ready  for 
use.— E.  B. 

Measurement  of  Pressures  by  the  Crusher  Gauge.  W. 
Kellner  and  W.  H.  Deering.  Proc.  Roy.  Soc.  1895, 
57,  *104. 

See  under  XXII.,  page  988. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Fluoriferous  Hydrogen  Peroxide  in  Estimating  Titanium, 
Warning  against  the  Use  of.  W.  F.  Hillebrand.  J. 
Amer.  Chem.  Soc.  1895,  17,  7 in. 

Htdbogeh  peroxide  does  not  produce  a  yellow  colour  at 
all  in  titanium  solutions  that  contain  hydrofluoric  acid  or 
fluorides,  whilst  the  colour  is  weakened  if  hydrofluosilicic 
acid  be  present.  The  hydrogen  peroxide  should  therefore 
always  be  tested  for  fluorine,  before  use,  especially  in  such 
a  method  as  Weller's,  for  the  estimation  of  titanium  in 
rainerals. 

When  minerals  arc  dissolved  by  means  of  hydrofluoric 
and  sulphuric  acid«,  previous  to  analytical  estimation,  care 
should  lie  taken  to  expel  all  fluorine. — A.  8. 

Metals,  Ht'ii    Electrolytic  Separation.     1.    I'.   Smith  and 

I).    L.  Wallace.     J.  Amur.   Chem.    Soc.   1895,  17     612 
615. 

Okmiim,  mercury,  gold,  and  silver  have  each  been  com- 
pletely separated  electrolytically  from  many  other  metals 
by  ociDgcold  solutions  of  double  cyanides-  hut  from  12  to 

l-l  bom  ilways  required  for  that  purpose.     Smith 

and  Spencer  (this  Journal,  1695,  ]'■><))  accelerated  the 
deposition     oi     both    mercury     and     silw  r    by    heating   the 

electrolyte  to  from  <;.'<  70°  C.  The  author*  now  show 
that  hy  op  crating  at  65  C,  mercury  can  be  quantitative)] 
separated  from  cadmium,  zinc,  nickel  and  cobalt,  in 
aide  solution,  containing  a  little  tree  potassium  cyanide, 
by  using  a  current  density  oi  from  0*02  to  0-08  (preferably 

per    100     sq.     em.     of     electrode     surface. 

■  ilariy,  and  at   the  tame   temperature,  gold    could    he 
rated   from    cobalt,    arsenic,   zinc,  and    nickel    bj    a 

ol    0'1    amp.  re,    oi   from    copper    by    one    of    0*07 

■""\  it.     Whil-t  silver  was  separated  from 

,   nickel,  and    cobalt,    as    well    m  iron,   copper  and 
mium,  by  a  current  of  0  <ii  ampere  per   loo  iq  cm. 
l  b«  p"  ■  pore,  and  the   time  required  rang 


from  .'i  to  3\  hours.  The  conditions  for  the  separation  of 
silver  from  gold,  and  of  mercury  from  gold  or  silver  in 
cyanide  solution,  have  not  been  accurately  determined, 
traces  of  impurity  having  generally  been  found  in  the 
deposit. —  W.  G.  M. 

Potash  as  Potassium  Platinichloride,  some  Conditions 
affecting  the  Accuracy  of  th<-  Determination  of.  A. 
L.  Winton.     Amer.  Chem.  J.  17,   IS!'.-),  153—466. 

Potassium  platinichloride,  as  precipitated  from  a  concen- 
trated solution  of  potassium  chloride,  forms,  for  the  most 
part,  microscopic,  radiating  crystals,  consisting  of  three  bars 
interpenetrating  one  another  at  right  angles  and  containing 
globular  cavities  filled  with  liquid.  This  is  not  wholly 
removed  on  drying  at  less  than  160°. 

As  formed,  however,  in  solutions  so  dilute  that  evaporation 
is   necessary  to  cause   it  to  deposit,  it  is  obtained  in  octa- 
hedra,   usually    attached   to   one    another    forming    plates 
which  are  almost   free  from  cavities,  and  are   practically 
deprived  of  moisture  by  dryiDg  for  three  hours  at  100°. 

Sodium  chloride  and  magnesium  sulphate  prevent  the 
complete  precipitation  of  potassium  as  potassium  platini- 
chloride, but  the  precipitation  is  not  affected  by  the  presence 
of  free  hydrochloric  or  sulphuric  acid,  ov  by  the  temperature 
of  evaporation  of  the  solution. 

For  calculation  of  the  results,  the  factors  0-30688,  for 
potassium  chloride,  and  0*1939,  for  potassium  oxide,  are 
recommended  instead  of  those  given  by  Fresenuis. — E.  B. 

Determination  of  Nitrogen  in  Fertilisers  containing 
Nitrates.  H.  C.  Sherman.  J.  Amer.  Chem.  Soc.  1895, 
17,  567 — 576. 

The  author  describes  an  elaborate  series  of  experiments 
the  results  of  which  seem  to  warrant  the  following  con- 
clusions :  — 

1.  For  ordinary  fertilisers  containing  little  or  no  chlorides 
the  official  methods  are  perfectly  reliable  if  the  directions 
are  followed  closely  and  the  digestion  in  the  modified 
Gunning  method  be  continued  for  at  least  a  short  time  after 
the  liquid  has  become  practically  colourless.  The  discre- 
pancies which  sometimes  occur  under  these  circumstances 
are  believed  to  be  due  to  faulty  preparation  of  the  sample. 
2.  In  the  case  of  samples  containing  considerable  amounts 
of  chlorides,  it  is  advisable  to  use  the  modified  Kjeldahl 
method  (with  zinc  dust),  and  to  cool  the  acid  mixture 
before  adding  it  to  the  substance.  It  appears  advisable 
also  to  digest  for  some  time  at  ordinary  temperature  before 
adding  zinc  dust.  No  way  has  been  found  by  which 
equally  accurate  results  can  be  obtained  by  the  modified 
Gunning  method  in  the  presence  of  large  amounts  of 
chlorides,  together  with  high  percentages  of  nitric  nitrogen, 
'i.  When  determining  high  percentages  of  nitric  nitrogen 
by  the  modified  Gunning  method,  it  is  necessary  either  to 
continue  the  boiling  for  some  time  after  the  contents  of  the 
flask  have  become  colourless,  or  to  use  permanganate  to 
complete  the  action. — A.  K.  M. 

Determination  of  Small  Quantities  of  Phosphoric  Acid  bi/ 
the  Citrate  Method.  E.  G.  Runyan  and  II.  W.  Wiley. 
J.  Amer.  Chem.  Soc.  1895,  17,  513— 51ii. 

Tin  experiments  described  in  the  papci  have  led  the 
authors  to  the    following  conclusions  :  —  (1.)    In  ail  cases  of 

Bamples  of  tricalcium  phosphate,  or  acid  phosphates  made 

therefrom,  containing  the  usual  accompanying  substances. 
the  phosphoric    acid    maybe    correctly   estimate  1    bj   direct 

precipitation  with  magnesium  citrate  (2.)  In  the  case  of 
-ample-  of  natural  rock  phosphates  containing  less  than 
five  per  cut.  oi  phosphoric  add,  it  i-  necessary  to  fortify 
the    solution    before  precipitation    by  adding  a   measured 

quantity  of  a  solution  ofphosphoric  and  of  known  Strength. 

I  lie-  fortifying  solutions  employed  may  be  made  either 
from  natural  tricalcium  phosphates  or  from  a  chemically 
pure  phosphate.  (  i.)  The  direct  precipitation  of  the 
phosphoric  acid  in  the  presence  ol  ammonium  citrate  i.\ 
ammoniacal  magnesia  mixture  i-  a  quicker  and  less 
expensive  proci  ^s  than  the  official  molj  bd<  oum  method  and 
leads  to  results  equally  accurate.     A.  K.  ,\l. 
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77m  differentiation  of  Lactost  and  Glucose.  L.  Ruizand. 
Hull.  Soc.  Cliim.  13,  ls!'5,  665.  J.  de  Pharm.  et  de 
<  lii in.  1,  2:s2. 

Thk  melting  point  of  phenyl-laetosazone  (200° — 202°  C) 
differs  but  little  from  that  of  gloeosazone  (204  —  205  ). 
Their  solubility  in  boiling  watei  is  a  better  means  of 
separation.  The  author,  however,  prefer*  to  inveit  the 
lactose  with  hydrochloric  acid,  transform  into  the  two 
osazones,  and  filter  whilst  warm.  The  glucosazone  remains 
on  the  filter  whilst  the  galactosazone  crystallises  out  on 
cooling  the  filtrate.  The  melting  point  of  the  latter  is 
188'— 191°. 

Cupric  acetate  is  reduced  by  glucose  on  heating,  hut  is 
not  so  by  lactose.  If  one  treats  lactose  with  hydrochloric 
acid,  glucose  is  formed,  and  cupric  acetate  will  be  reduced. 

—.!.<;.  W. 

Carboxyl  Groups  in  o-Position,   Testa  for.     It.  v.  ltothen- 
burg.     J.  prakt.  (hem.  51,  578—580. 

The  presence  of  two  carboxyl  groups  in  the  ortho  position 
cannot  be  correctly  inferred  from  the  fact  that  a  particular 
substance  when  heated  with  resorcinol  gives  a  fluorescent 
compound,  since  a  whole  series  of  bodies,  such  as  glycol, 
glycollic  acid,  glycerol,  glyceric  acid,  erythrite,  mannite, 
&c,  when  heated  with  resorcinol  give  rise  to  strongly- 
coloured  compounds  which  fluoresce  in  an  alkaline  solution. 
In  fact,  resorcinol  itself,  when  heated  above  100°  C,  gives  a 
strongly  fluorescent  melt,  due  to  the  formation  of  an  inner 
condensation  product,  a  reaction  which  has  not  been 
explained.  As  a  test  for  the  presence  of  carboxyl  groups  in 
the  ortho  position,  it  is  proposed  to  employ  wi-amidophenol 
in  place  of  resorcinol,  since  this  compound,  when  heated 
by  itself,  does  not  yield  fluorescent  substances.  The  author 
also  compares  the  formations  of  the  fluoresceins,  fluor- 
amines,  rhodamines,  and  pyrouines,  all  of  which  compounds 
possess  allied  constitution-. — T.  A.  L. 

Notes  on  Essential  Oils.     Pharm.  J.  1895  (1320  and 
1321),  307—309  and  328—329. 

See  under  XX.,  page  985. 

Comparative  Dye  Tests,  Accuracy  of  the  Method  of. 
C.  S.  Boyer.     Amer.  Chem.  J.  17,  1895,  468. 

See  under  VI.,  page  965. 

ORGANIC  CHEMISTR Y.-QUANTITA TJVE. 

KjeldahVs  Method  of  Organic  Nitrogen    Determination. 
H.  Causse.     Bull.  Soc.  Chim.  13,  1895,  C36— 642. 

Several  modifications  have  been  proposed  of  the  original 
method,  ail  with  the  object  of  shortening  the  duration  of 
the  operation.  The  addition  of  a  metal  (copper  or  mercury) 
or  a  metallic  oxide,  which  is  one  of  these  modifications, 
may  lead  to  considerable  error,  the  author  showing  that 
with  more  than  small  quantities  of  metal  or  oxide,  the  time 
of  decoloration  does  not  correspond  to  the  time  of  complete 
change  of  the  organic  nitrogen  into  ammonia.  The  addition 
of  sodium  sulphide  to  the  alkaline  liquid  prior  to  distilla- 
tion is  also  of  no  avail,  and  the  employment  of  potassium 
permanganate  is  also  open  to  objection,  its  action  varying 
with  the  substances  treated.  The  author  recommends  the 
use  of  copper  sulphate  in  quantities  of  not  more  than  0-25 
to  0*30  grm,  and  obtains  in  this  way  results  closely  ap- 
proximating to  those  given  by  the  soda-lime  process. 

Herthelot  showed  that  the  liberation  of  the  last  portions 
of  the  ammonia  is  very  difficult,  and  that  ihe  error  increases 
with  the  excess  of  alkali  present,  being  still  greater  in  the 
presence  of  sodium  carbonate. 

The  author  proposes  the  following  modification  of  Kjel- 
dahl's  method  : — A  round-bottomed  flask  of  125  c.c.  capa- 
citv,  with  a  long  and  narrow  tapering  neck,  is  taken,  and 
from  0  3  to  0*8  grm.  of  substance — according  to  its  rich- 
ness in  nitrogen — added,  together  with  0-3  grm.  of  copper 
sulphate  and  20  c.c.  of  sulphuric  acid.  A  glass  tube,  fitting 
into  the  tapering  neck,  and  bent  at  an  angle  of  45%  serves 
to  condense  and  lead  back  the  sulphuric  acid  vapours,  and 
to  convey  any  uucondensed  vapours  into  a  flask  containing 
sodium  carbonate  solution.      The  flask  is  then  heated  till 
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decoloration  takes  place  anil  the  liquid  resembles  a  solution 
of  copper  sulphate  in  water,  which  takes  from  three  to  three 
and  a  quarter  hoars.  The  distillation  flask  is  fitted  with  a 
cork  pierced  with  two  holes,  through  one  of  which  the  tube 
connected  to  the  condenser  passes,  while  in  the  other  is 
fitted  a  stoppered  pipette,  through  which  is  delivered  the 
strong  pure  sodium  hydrate  solution,  together  with  some 
litmus  solution,  the  latter  to  enable  the  amount  of  soda 
required  to  be  more  accurately  gauged.  (See  also  this 
Journal,  1895,  604.)— J.  G.  W. 


Extracts  of  Fustic,  Interpretation  of  some  Ri  rults  in  the 
Analysis  of .  C.  I'..  Boyer,  J.  Amer,  Chem.  Soc.  1895, 
17,  518—520. 

The  method  of  analysis  adapted  consisted  in  carefully 
drying  five  to  six  grins,  of  the  extract  in  a  water-bath, 
the  loss  being  regarded  as  water ;  the  dried  product  is 
extracted  with  absolute  alcohol  in  a  Soxhlet  apparatus,  and 
the  residue  ignited  fur  the  determination  of  the  ash,  and 
organic  matter  insoluble  in  alcohol.  The  results  were  as 
follows  :  — 
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100-00 

100-00 
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Sample  IV.  was  made  in  an  open  extractor,  the  water 
used  being  heated  to  boiling  before  it  was  run  on  the  wood  ; 
eight  "  waters  "  were  used,  each  remaining  in  contact  with 
the  wood  for  15  minutes.  Sample  V.  was  obtained  by 
extraction  under  a  pressure  of  five  pounds. 

From  the  similarity  of  I.  to  IV.  and  of  II.  to  V.,  the 
conclusion  is  drawn  that  I.  was  made  entirely  by  the  "  open- 
extraction"  method,  and  II.  by  the  "closed-extraction" 
method;  also  that  III.  was  extracted  in  open  vessels,  but 
that  pressure  was  used  with  the  changes  of  "  waters.-' 
The  latter  conclusion  is  based  upon  the  low  percentage  of 
ash  taken  in  conjunction  with  the  hijjh  percentage  of 
organic  matter  insoluble  in  alcohol.— A.  K.  M. 

Viscosimetric   Examination  of  Buffer  fur   Foreign  Fats. 
N'ewmann  Wender.     J.  Amer.  Chem.  Soc.  1895,  17,  "19. 

The  author  draws  the  following  conclusions  from  the  viscosi- 
metric examination  of  samples  of  butter  and  margarin  : — 

1.  The  viscosity  of  butter,  either  pure  or  in  solution,  is 
greater  than  that  of  marparin  when  similarly  determined. 

2.  Different  samples  of  butter  only  show  a  small  difference 
of  viscosity,  whilst  samples  of  margarin  show  much  larger 
differences. 

8.  Viscosimetric  examination  will  distinguish  butter-fat 
from  margarin,  and  will  indicate  approximately  the  amount 
of  margarin  in  adulterated  butter. — A.  S. 

Estimation  of  Sugar  oy  Copper-Potassium  Carbonate 
Solution.  H.  Ost.  Chem.  Zeit.  1895,  19,  :  79],  1784— 
I"-.'.,  [81],  1829—1830. 

Somk  years  ago  the  author  recommended  the  use  of  a 
modification  of  Soldaini's  reagent  for  the  estimation  of  sugar. 
He  now  employs  :>  Bolution  of  copper-potassium  carbonate 
containing  less  copper  than  formerly,  \i/.,  CuS04  •  ">II  <> 
(17*5   grms.),    K.C'r.    (250  grms.),  KHCOs  (100  grms.), 

in  water  (1,000  C.C.).  The  potassium  carbonate  most  be 
chemically  pure.  The  copper  sulphate  solution  IS  slowly 
added  to  it,  so  as  to  prevent  the  i  scape  of  large  quantities 
of  carbon  dioxide.  If  necessary,  the  solution  is  altered 
through  asbestos,  the  first  portions  of  the  filtrate  being 
rejected.     The   estimation  is  carried  out  in  the  following 

manner .  — 

For  every   100  c.c.  of  copper   solution   contained    in  a 
narrow  necked  flask,  50  c.c  of  the  sugar  solution 

to  b<- examined  are  added;  the  solution  is  quickly  raised 
to  the  boiling  point,  and  maintained  In  ebullition  for  in 
min  r   uire  gauze,  then  cooled  and    filtered    under 

diminished    ;  through    a    glass   tube    packed   with 

I  be  precipil  it<  bed  h  ith   potassium  bii 

DOO  i\  sohol,    and   I  ther.    and,    at 

•  nt  of  hydrogen. 
I  i    was    prepared    by    mixing   •  and 

of  tie-  mixture  agreed   well 


with  that  of  an  invert  sugar  solution  obtained  from  cane 
sugar  in  accordance  with  Soxhlet's  method.  Maltose  in 
the  form  of  hydrate  (C^H^Oj, +  HaO)  dried  over  sulphuric 
acid  was  used.  Tables  are  constructed  for  the  estimation 
of  dextrose,  levulose,  invert  sugar,  and  maltose. 

The  use  of  this  modified  solution  in  the  manner  described, 
meets  all  the  objections  raised  against  the  author's  method 
by  Schmoger.  The  solution  has  [many  advantages  over 
Fehling's  solution,  one  of  the  most  important  being  that 
cane  sugar  has  less  action  on  it. 

When  small  quantities  of  invert  sugar  are  to  be  estimated, 
the  author  makes  use  of  the  following  solution: — CuS04  + 
5ILO  (3-6  grms.),  KX'03  (250grms.),KIICO.;  (100  grms.), 
in  water  (1,000  c.c.)  This  solution  remains  unchanged, 
and  can  be  boiled  with  several  times  its  volume  of  water 
without  precipitation  of  oxide  of  copper. — J.  L.  1$. 

Volatile  Acids  of  Wines.     II.  Jay.     Bull.  Soc.  Chim. 
1895,  13,  642—644. 

The  volatile  acids  of  wine  can  he  determined  with  precision 
by  distillation  in  a  current  of  steam,  titrating  the  distillate 
with  standard  alkali.  When  the  volatile  acidity  does  not 
amount  to  one-half  of  the  total  acidity  of  the  wine,  one 
may  take  the  figure  as  being  correct,  but  any  appreciable 
excess  above  the  half  points  to  neutralisation  with  an  alkali 
having  been  practised,  and  distillation  should  be  again 
carried  out  after  the  addition  of  a  small  crystal  of  tartaric 
acid.  The  author  considers  that,  when  the  volatile  acidity 
does  not  exceed  one-half  the  total  acidity,  the  absence  of 
combined  volatile  acids  ma}-  be  regarded  as  proved. 

The  neutralisation  of    wines    is    extensively  practised,  but 

irely  effected  with   neutral  potassium  tartrate,  chalk  or 

potassium    carbonate   or   ammonia    being    more    convenient 

and  less    costly.      Ammonia    has   the    advantage  of    not   in- 

the  mineral  matter,  and  is  rarely  directly  tested  for 

1>\  the  expert. 

Genuine    French    and    Spanish    wines    contain     between 

0-38  and  0*8  grm.  per  litre  of  volatile  acids,  expressed  as 

Sulphuric  acid,  while  Algerian  wines  vary  between  I  •  30 
and  over  1*60  grms.     I  See  also  this  Journal,  1895,  880.) 

—J  G.  w. 

Linalool   "Ester  in    Bergamot   Oil,  Determination  <>(.     II. 

Helbing  and  !•'.  W.   Passamore.     Chemist  and  Druggist, 

1895,47,  585. 
Mi.s-ks.  Schimmel  and  Co.  have  found   that  the  authors' 
hod     saponification  with    10  per  cent,  alcoholic  potash 
in  closed  vessels  on    the  water-hath-  gives  higher  results 

than    their   own    process,   iii  which  semi  'mal    (2-8  per 

cent.)  potash  is  employed  in  open  vessels  with  return  con- 
densers    This  result  «;is  shown  to  he  due  lo  the  decom 
lion  of  die  linalyl  alcohol  formed, bj  the  Btronger  potash 


I  'I 
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,.,.   high(  i  ituro  attaine  l   in  n  clow  L  vessel      'I  he 

.(U,  the  <>il  Bhould  be  heated  ma  v. 

euser  for  half  an  hour  with  Bemi-normal 

when   the  saponification   valu  i  is  a 

practically     constant    value,   as    shown    bj    the    following 


Oil. 


I  II.       ng.  Esl 
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lint  if  semi-normal  or  10  per  cent,  potash  be  employed  in 

a  closed  vessel,  the  ester  percentage  increases  with  the  time 

heating.     1 0  per  cent,  potash  in  open  vessels  gives  almost 

same  results   as    Bemi-normal   potash   under  the   same 

conditions. — A.  C.  W. 

Erratum. 
This  Journal,  1895,  887,  col.  I,  line  14  from  bottom  :  — 
warmed  in  a  flask  "  read  "  let  stand  in  a  flask." 


Programme  of  Special  Prizes  offered  by  th    -  d'En- 

couragemenl    pour   I' Industrie    Nalionale.     Bull,   de  la 

Soc.  d'Encouragement  1895,433—440.    (See  this  Journal, 

L895,  608  ) 

In  addition  to  the  general  prizes  and  medals,  the  following 

special  prizes  are  offered  by  the  Society  in  the  Department 

of  chemical   Arts.     They  will  be  awarded  (if  at  all)  in 

1  596  :  - 

1.  For   the    Utilisation  of  Waste  Product*,     (l'rtze  of 

1,000  francs.) 
■J.  For  a  Publication  of  Service  in  Chemical  or  Metal- 
;/  Industry.  (2,000  fr.)— On  account  of  the  rapid 
progress  of  applied  science,  technological  treatises  soon  get 
behind  date,  and  persons  engaged  in  industrial  occupations 
can  only  keep  themselves  posted  up  by  reading  memoirs 
which  are  often  difficult  to  procure.  To  such  persons 
treatises  on  the  scientific  methods  involved  in  industrial 
operations,  showing  how  the  latter  depenl  generally 
upon  chemical  reactions  and  physical  properties,  are  of 
meat  service.  A  treatise  on  metallurgical  chemistry  is 
suggested. 

.',.  For  an  Experimental  Study  of  the  Physical  or 
anical  Properties  of  one  or  more  Metals  or  Alloys 
ms  <.d  in  the  Arts.  (2,000  fr.)— Many  industrial  operations 
depend  on  the  utilisation  of  certain  properties  of  bodies 
(coefficient  of  expansion,  tenacity,  malleability,  fusibility) 
of  which  our  knowledge  is  in  general  purely  qualitative. 
A  study  of  the  changes  of  volume  of  cast  iron  and  steel 
is  suggested. 

4.  For  a  New  Method  of  Manufacturing  turning 
Sulphuric  Acid  or  Anhydrous  Sulphuric  Acid.  (2.000  fr.) 
— The  manufacture  of  Nordhausen  sulphuric  acid  has 
hitherto  been  the  monopoly  of  certain  works  in  Germany, 
se  is  now  indispensable  in  the  preparation  of  such 
substances  as  artificial  alizarin.  The  discovery  of  a 
cheaper  method  of  production,  which  would  avoid  the 
expense  of  carriage  from  Germany,  is  desirable. 

...  For  New  Methods  of  Manufacturing  Chlorine. 
)  fr.) — The  Leblauc  process  of  manufacturing  soda 
:ing  gradually  displaced  by  the  ammonia  process  ;  but 
the  development  of  the  latter  is  limited  by  the  fact  that  it 
leaves  the  chlorine  originally  contained  in  the  salt  as  a 
waste  product,  generally  calcium  chloride.  The  chlorine 
is  needed  for  bleaching,  paper-making,  &c.j  so  that  the 
Leblauc  process  must  go  on  side  by  side  with  the  newer 
one  until  the  latter  cau  be  modified  and  completed  s0  as  to 
furnish  the  chlorine  in  a  useful  form.  Such  a  modification 
is  also  desirable  in  the  interests  of  public  health. 

For    the    Discovery    of  a    New  and    Useful  Alloy. 
(1,000  fr.) 


7.  For  a  Scientific  Study  of  Furnaces  Ihatnl  by  Gas. 
(2,000  fr.) — Since  the  classical  researches  of  Ebelmen  od 

eoui  Fuel,  do  thorough  examination  of  tH i -  subject  has 
been  made  in  France.  Numerous  analyses  have  been  made, 
but  all  are  more  or  le>--  incomplete  or  unreliable  ;  e.g.,  the 
weight  of  water  vaporised  is  not  measured, the  conditions  of 
production  are  not  specified,  or  the  products  of  combustion 
are  not  examined.     A  series  of  compleh  analyses  is  required. 

8.  For  a  Study  of  the  Dilatation,  Elasticity,  and 
Tenacity  of  Ceramic  Bodies  and  (Hans.  (2,000  fr.)- 
This  would  ii-si-t  in  Bolving  one  of  the  most  difficult  pro- 
blems in  ceramics — the  adjustment  of  the  properties  of  body 
and  glaze — a  problem  at  present  solved  only  in  particular 
cases,  more  or  less  satisfactorily,  after  costly  trials. 

9.  For  the  Discovery  of  a  Substance  to  replace  Sulphuric 
Acid  in  Dyeing  (especially  of  Silks),  and  which  shall  not 
hare  the  same  destructive  action.      (1,000  fr.) 

1  0.  For  a  Scientific  Study  of  the  Physical  and  Mechanical 
Properties  of  carious  kinds  of  Glass.  (2,00.0  fr. )  —Among 
desirable  data  are: — The  coefficients  of  elasticity  and  of 
expansion;  the  temperature  of  initial  deformation;  the 
lowest  temperature  at  which  bubbles  <d' gas  can  rise  to  the 
surface  ;  the  tenacity  at  different  temperatures.  I  nless 
accompanied  by  precise  information  as  to  chemical  com- 
petition, conditions  of  cooling,  &c,  the  results  will  be  of 
no  value. 

11.  For  the  Discovery  of  Methods  of  Preparing  Useful 
Organic  Substances,  such  as  Quinine,  ('a)ir-Sugar,  6{c. 
(2.000  fr.) — The  Society  does  not  require  that  the  methods 
should  be  capable  of  commercial  exploitation. 

12.  For  a  Scientific  Study  of  an  Industrial  Process  of 

which  the  theory  is  not  yet  fully  understood.      (2,000  fr.) 

115.  For  the  Manufacture  of  Steel  or  (  ast  Iron  possessing 
Special  Useful  Properties  owing  to  the  presence  of  a  Foreign 
Substance.  (2,000  fr.) — Faraday  showed  that  very  small 
quantities  of  platinum,  palladium,  chromium,  <S:c.  greatly 
modify  the  properties  of  steel.  Attention  is  directed  to  the 
effects  produced  by  incorporating  tungsten  and  manganese. 
The  Society  requires  that  the  product  should  be  manufac- 
tured on  a  large  scale,  and  used  iu  workshops  or  in  the  arts. 
All  models,  memoirs,  descriptions,  and  specimens  must 
be  addressed  to  the  Secretariat  de  la  Socie'tc  d' Encourage 
ment  pour  I' Industrie  Nalionale,  44,  Rue  de  Iienncs,  and 
must  be  delivered  by  the  31st  December  1895. — D.  E.  J. 


flelu  £oofcs* 


Chemisch  -  Technischbs    Refertoku  m.      Uebersichtlich 
geordnete     Mittheilungen     der     neuestcn     Krfindungen, 
Fortschritte  uud    Verbesserungen  auf    dem   Gebiete  der 
teebnischen  und  industriellen  Chemie,  mit  Hiuweis  auf 
Maschinen,  Apparate    und    Literatur.       Herausgegeben 
von    Dr.    Emil    Jacobs  en.       1895.      Erstes      Halbjahr. 
Erste     Hiilfte.       Mit   in    den    Text    gedruckten     Ulus- 
tratiouen.     1S96.     1!.  Gaertner's    Yerlagsbuchhandlun:*, 
Hermann  Heyfelder,  Schonebergerstr.   26,    Berlin,  S.W". 
H.  Grevel  and  Co.,  33,  King  St.,  Covent  Garden,  London. 
The    first     issue     for    the     first    half-year    of     1895,    of 
Dr.    Jacobsen's    Repertory    of    Chemical    Technology.     It 
contains  reports  of  the  progress  of  the  following  branches 
of    chemical    industry:—!.    Building    Materials,    Cements, 
Artificial  Stone.       II.    Djes,    Colours,  and  Calico  Printing. 
III.  Fats,  Oils,  Illuminating  and  Heating  Materials.     IV. 
Fermented    Liquors.       V.     Tanning,    Leather    and    Glue 
Manufacture.     VI.  Textiles.     VII.  Glass  and  Earthenware. 
VIII.  Wood   and   Horn.      VIII.  India-Enbber  and  Gutta- 
percha.     IX.    Cements  and   Adhesives,    &c.       X.    Lakes, 
Varnishes,  and  Paints.     XI.  Metals.     This  number  contains 
160  pages  of  subject-matter  and  is  illustrated  with  numerous 
woodcuts. 

Exercises  ih  the  Preparation  of  <  >i;oanic  Com- 
pounds. By  Prof.  Emit.  Fischer,  Berlin.  Translated, 
with  permission  of  the  Author,  from  the  fourth  German 
edition,  by  Archibald  Ki.ing,  F.I.C.  Wm.  Hodge  and 
Co.,  2G,  Bothwell  Street,  Glasgow.  Messrs.  Williams 
and  Xorgate,  London.  1^95.  Price  '2s.  Gd. 
Svo.  volume,  containing  Preface  by  translator,  an  Author's 
Preface,  Table  of  Contents,  7s  pages  of  subject-matter,  and 
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•an  Alphabetical  Index.  The  text  is  illustrated  with  20 
woodcuts  representing  arrangements  of  apparatus  used  in 

the  preparations  described.  In  his  preface  the  author 
(Prof.  E.  Fischer)  states  that  this  collection  of  exercises 
was  originated  when  he  was  at  Brlangen  ahout  four  years 
ago.  A  year  ago  they  were  revised  for  the  use  of  students 
in  the  Wurzbnrg  laboratory.  In  the  selection  and  arrange- 
ments the  author  was  guided  chiefly  by  practical  considera- 
tions, such  as  the  price  of  materials  and  apparatus,  and  the 
facility,  quickness,  and  freedom  from  danger  in  the  making 
of  the  preparations.  All  the  exercises,  it  is  stated,  can  be 
performed  in  cue  session  with  an  outlay  of  about  40.s\  for 
materials.  The  list  of  preparations  comprises  6:5  of  these, 
commencing  with  nitrobenzene  and  ending  with  thiophene. 

Recext  Progke>s  in  the  Industries  of  Dyeing  and 
Calico  Printing,  being  a  Supplement  to  "  The  Printing 
of  Cotton  Fabrics  "  and  "  Dyeing."  By  Antonio  Sanson e. 
Abel  Heywood  and  Son,  5G  and  58,  Oldham  Street, 
Manchester.  Simpkin,  Marshall,  and  Co.,  Ltd..  Stationers' 
Hall  Court,  London.     1895.     Price  9.v. 

This  work,  as  stated  in  the  preface,  is  intended  to  comprise 
the  most  important  discoveries  and  inventions  introduced  in 
Dyeing,  Bleaching,  and  Printing,  during  the  last  few  years, 
and  so  will  serve  too  as  a  Supplement  to  the  author's  works 
on  Printing  and  Dyeing  (this  Journal,  1888,  698).  It  is  an 
8vo.  volume,  containing  frontispiece,  illustrative  of  the 
Bentz-Edmeston  Bleaching  Plant,  Preface,  Table  of  Con- 
tents, List  of  Plates,  five  in  number,  and  53  pages  of 
subject-matter,  followed  by  84  pages  with  pattern  sheets  of 
new  dye  and  print  effects  with  recipes  for  obtaining  the 
same. 

The  work  is  arranged  as  follows : — Changes  in  Bleaching 
and  in  Calico  Printing.  Further  Developments  in  Wool 
Printing.  Changes  in  Cotton  Dyeing.  Aniline  Black. 
Substantive  Colouring  Matters.  Natural  Organic  Dye- 
stuffs.  Chemistry  of  Cotton  Dyeing.  Dyestuff  Manufac- 
turers. Countries  engaged  in  Dyeing  and  Calico  Printing. 
The  Fastness  of  (  olours  to  Light,  Soap,  Alkalis,  Acids,  &c 
Substantive  Colours. 


Crane  BeporU 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 
Tariff  Changes  in  Italy.* 
By  Article  VI.  of  tin-  law  of  the  8th  August  last,  certain 
modifications  have  been  introduced  into  the  Customs  tariff 
of  Italy.  The  following  N  a  li-t  of  the  articles  on  which 
the  duties  have  1  ecu  altered,  the  duties  hitherto  leviable 
being  also  shown  for  purposes  of  comparison  : — 


Tariff 

Tariff  Classifl 

New  Bates 

ot  Duty. 

Old  Rat 

i  I   Duty. 

Lire  its. 

Lire  ets. 

rid  

Quintal     -1,  oo 

ital   L0  00 

:;) 

r,  00 



ii  and  em, 

2  00 

ftO  BO 

'  ...  in 

y  oo 

i  in 

tea 

Sulphate  0 
alum  fake. 

I  00 

ii  B0 

g 

ii  B0 

h 

phatc  of  amnion 

Impure 

I'Y.  e. 

ii  B0 

Quintal      1  00 

I'll'.                        nit'   or  11  it 

r       |,       ■ 

in  the   rnaniil'.' el  n 
matHic*  'if  all  kind 
ill.  ii  free  of  d 

;.                   M  It  Ii 

Mini  tor  of  l 
The    Impo 
f»hfj                 for  other 

LOO  00 

Ii.  .  . 

Tariff 
No. 

Tariff  Classification. 

New    1  I'll  is 

of  Duty. 

Old  Hi  ti 
ol  Duty. 

Lire  ets. 

Lire  els. 

use-  is  subject  to  the 

permission      of      the 

Minister    of     Finance 

and  tn  1  lie  obsen  once 

of    special    regulations 

>n  be  established   by 

him.) 

50 

Acetates  and  pyroligriites 
imt  separately  tariffed, 

exclusive  or  acetates  of 

alkaloids,  of  ammonia, 
and  of  mercury. 

Quintal      4  00 

Quintal    f  00 

51 

Other  chemical  products : 

c 

Free. 

1-00 

,1 

Quintal  ion  no 

4  OD 

e 

Bromides  and  iodides, 
exclusive  of   t  hOS6  Of 
alkaloids. 

M)  00 

1  00 

f 

Corrosive  sublimate. .. 

SO  00 

4  00 

g 

Salts  of    mercury,  no! 
otherwise  mentioned. 

100  00 

„ 

h 

Salicylates,    exclusive 
of  those  of  alkaloids. 

„           80  00 

4  00 

i 

Oxide  of  kydrated  alu- 
mina (pure  alumina). 

4  00 

4  00 

i 

io  oo 

4  09 

63 

Gums,  resins,  and  gum- 
ivsilis  : 

a 

Indigenous,  raw.  and 
colophony       (com- 
mon rosin). 

2  00 

j-  i-i  e. 

b 

„          o  oo 

Free. 

73 

Varnishes : 

b 

Without  spirit  : 

1.  Containing  mine- 

„           40  00 

Quintal  20  00 

ral  oils. 

'2.  Other  kinds 

„          *30  00 

•20  00 

190 

Hides  and  skins: 

d 

Tanned    without     the 
hair: 

1.  I  nfinished  sheep 

25  00 

25  00 

and  goat  skins. 

2.  Do.,  other  kinds 

25  00 

23  00 

<j.  Finished  kid  and 

20  00 

20  00 

lamb     skins,    for 

gloves. 

315 

Fatty  acids  having   the 
point  of   solidification 
at  a  temperature  higher 
than  10°  lmt  lower  than 

■1  00 

i  0  l 

t8°. 

■  o  ih  Noti/.in  Official). 

I .   Pure, 


*  Will  continue  to  pay  t lie  old  rate  of  20  lire  per  quintal,  in  virtue 
of  the  commercial  treaty  between  Italy  and  Germany. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Importation  or  Sugae  into  Japan. 

In  a  recent  report  to  the  foreign  Office,  Air.  J.J.  Emslie, 
Her  Majesty's  Consul  at  Hiogo,  says  that  before  Japan 
opened  li«r  ports  to  foreign  trade  she  was,  as  a  matter  of 
necessity,  self-supplying  as  regards  sugar;  of  late  years  the 
demand  Tor  this  Commodity  has  vastly  increased. 

In  1872  the  amount  imported  was  56,000,000  lb.,  valued 

al      1,750,000    dols.  ;      10    years    later     the     amount     was 

ih7,ooo,ooo  lb.,  representing  a  value  of  4, 500,000  dols.; 

in    1893   some    253,000,000    lb.   were  imported,  as   against 

10,000  lb.  produced  in  the  country. 

Among  the  staples  imported, aggregating  some  70,0.00,000 
dols.,  cotton  heads  the  list  and  sugar  conns  next, 

in  regard  to  cotton,  Japanese  economists  feel  no  uneasiness, 
as  it  is  imported  for  the  purpose  of  being  manufactured, 

Japan,  moreover,  expects  ultimately  to  become  an   exporter 
of   cotton  yarns    and    piece  goods,    ami    she    therefore    views 

with  complacent' \  the  ever-increasing  supplies  of  raw  con 

Bui  the  case  is  quite  different  as  regards  sugar.  'I  he 
consumption  of  this  article  is  increasing  rapidly ;  in   1888 

the   average    per    head    was    1\    lb.,  and    in    1892,  8|  lb.,  an 

increase  of  nearly  20  percent,  in  four  years. 
The  consumption  of  sugar  is  generally   regarded   as   a 

trustworthy    teSl    Of    national     prosperity,    and     lliougli     the 

Jap  1  lubtless  take  the  same  view,  thej  are  alarmed  al 

the  idea  of    paying  some   ir.,0(in,(Hiii   dols.  annually  for   Hint 

luxury.     Moreover,  the  Japanese  are  becoming  epicures  in 

the    mailer    of  sugar,   and    whereas   in    1872  they  consumed 
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fonr  times  more  brown  sugar  than  white,  they  now  use  far 
more  of  the  latter. 

Japan,  however,  i-  pi  rfectly  able  to  increase  the  area  of 
it ^  Bugar-cane  plantations,  and  there  are  sundry  signs 
proving  thai  it  will  not  permit  the  present  state  of  things  to 
continue. — (Foreign  Office  Annual  Series,  No.  1638.) 

The  Whale  Fishebi   oj    Naw  Zealand. 

\  report  on  the  whale  fishery  (if  the  Hay  of  Islands,  New 
Zealand,   has   been   forwarded   to   the   chief   inspector   of 

factories,  of  \\  ellington,  in  that  colony. 

This  report,  which  is  published  in  the  Journal  of  the 
"Department  of  Labour,  New  Zealand,  is  drawn  up  by  the 

inspector  of  factories  of  the  district,  who  visited  the  manure 
works  at  Whangamumu  in  connection  with  the  whaling 
industry  for  the  purpose  of  registering  it  as  a  factory. 

I'p  to  the  present  season  the  establishment  whaled  for 
oil  only.  This  season,  however,  a  bone-dust  and  manure 
factory  has  been  added  to  the  premises,  with  a  view  to 
utilising  the  carcase.  The  carcase  of  a  whale  is  estimated 
to  contain  from  20  to  30  tons  of  matter,  which  can  be 
turned  into  a  high-class  manure.  Last  season's  bone 
treated  by  the  process  has  given  an  analysis  of  .VI  per  cent. 
of  phosphates  and  :;  and  4  per  cent,  of  ammonia.  The  flesh 
of  this  season's  "take"  is  being  treated  also,  and  it  is 
confidently  expected  a  higher-class  manure  will  be  the 
result.  The  plant  erected  is  similar  to  that  in  use  at  other 
manure  works.  It  was  thought  it  would  be  capable  of 
extracting  the  oil  from  the  blubber  and  treating  the  flesh 
of  the  carcase  at  the  same  time,  but,  mainly  owing  to  the 
smallness  of  the  plant,  the  old  system  of  "  trying  out  "  had 
to  be  continued.  In  treating  the  flesh  of  the  carcase, 
however,  sufficient  oil  is  recovered  to  cover  the  labour 
involved. 

In  addition  to  the  Whangamumu  depot,  another  has  been 
established  this  season  at  Whangaruru,  a  few  miles  further 
south.  The  "  take  "  of  whales  by  the  combined  parties  has, 
so  far,  amounted  to  17  ;  the  carcases  of  these,  it  is  esti- 
mated, will  turn  out  from  250  to  300  tons  of  manure. 
Should  anticipations  be  realised — and  there  is  no  reason  to 
suppose  they  will  not  be.  in  a  measure— this  industry 
should  have  a  very  beneficial  effect  on  agriculture.  The 
raw  material  co-ts  nothing,  the  expense  of  production  being 
only  the  labour  employed,  and  as  this  is  in  a  great  measure 
covered  by  the  extra  oil  obtained  from  the  carcase,  it  should 
be  possible  to  place  the  product  in  the  market  at  a  price 
well  within  the  reach  of  anyone  in  need  of  an  artificial 
fertiliser. 

The  whales  caught  at  Whangamumu  are  "  humpbacks," 
and  the  demand  for  the  oil  is  limited.  It  is  chiefly  used  in 
soapworks  in  New  Zealand  and  Australia.  With  increased 
capital  and  improved  appliances,  the  business  of  manu- 
facturing manure  from  the  carcase  of  the  whale  is  capable 
of  considerable  expansion.  Between  the  months  of  May 
and  August  large  numbers  of  whales  pass  north,  and  again 
between  October  and  December  they  return  south. 

Articles  of  Import  into  Egypt. 
The  Monileur  Offuicl  du  Commerce  states  that  the 
French  Ministere  du  Commerce  et  de  l'lndustrie  has  just 
received  precise  information  as  to  certain  articles,  the 
importation  of  which  into  Egypt  might  be  developed  with 
advantage.  These  are  the  following  : — Candles.  Corn  and 
maize  flour.  Preserved  vegetables.  Refined  sugar.  Spices. 
Alcohol  and  liqueurs.  Oils  of  various  kinds.  Writing  and 
printing  paper.  Paper  for  cigarettes.  Ordinary  paper  and 
cardboard.  China,  pottery,  glass,  and  crystal  ware. 
Chemical  products.  Perfumery  and  perfumed  soaps. 
Copper. 

Adulteration  of  Dyf.s  and  Colours  in  Germany. 

C.S.  Consular  Reports,  October  1895,  24  5. 

Consul  Theodore  M.  Stephan,  Annahcrg,  May  27,  reports 
that  in  the  Laboratory  of  the  Association  for  the  Promotion 
of  Rational  Decorative  Art,  in  Munich,  a  large  number  of 
dyes  and  colours  used  in  trade  have  been  repeatedly 
analysed,  and,  according  to  a  published  report,  it   appears 


that  the  material-  for  decorative    and    house    painting  parti- 
cularly were  adulterated   in  a  most  unscrupulous  manner. 
Especially  the  genuine  green   and   bine   dye-  and  the  gi 
and  blue  ultramarine    are  displaced    by  imitation    blue-    aid 

greens  and  ultramarines  to  the  disadvantage  of  the  buyer. 
These  substitutes,  bine  a-  well  as  green,  constat  frequently 

of  clay  or  spar,  and    are   brightened  by  small  admixtures  of 
aniline  or  tar  colour-.      When    exposed   to    the    light,   th( 
colours  disappear  in  the  course  of  a  few  hours,  whereas  the 
genuine    ultramarine   dyes  are  quite    unaffected  by  light  or 
atmosphere. 

Mabblbs,  Eabthbnwabe,  am>  Minerals  in  Spain. 

C.S.  Consular  Reports,  October  1S'J5,  171. 
Marbles. 

The  U.S.  Consul-General  at  Barcelona  reports  as 
follows :  — 

Spain  contains  many  fine  marble  quarries,  but  neither  in 
times  remote  nor  modern  has  she  made  any  serious  efforts 
to  bring  them  into  competition,  either  at  home  or  abroad, 
with  the  quarries  of  Italy,  France,  and  Belgium.  The  best 
Spanish  marbles  are  the  white,  of  Fuenteheridos,  in  tlie 
Province  of  Iluelva;  the  coloured,  of  Navalmoral,  Santa 
Marta,  Galicia,  the  Asturias,  Almeria,  Malaga,  and  Murcia; 
the  greyish-black,  of  Jaca  ;  the  spotted,  of  San  Ksteban  de 
( lastella  :  the  yellow,  of  Tortosa  and  Azpeitia;  the  whitish- 
grey,  of  Pigueras  ;  the  azure,  of  Gerona  ;  and  the  blood-red, 
of  Vizcaya.  The  industry  of  sawing  marble  is  developing 
rapidly  in  Barcelona,  Bilbao,  Macael,  and  Malaga,  owing  to 
the  duties  imposed  on  the  importations  of  like  material  from 
other  countries. 

Bricks  and  Tiles. 

Barcelona,  Valencia,  Alicante,  and  Seville  are  all  pro- 
ducing large  quantities  of  bricks  and  tiles,  and  are  now 
able  to  meet  more  than  the  native  demand  for  them.  The 
mosaics  and  painted  tiles  for  floors  that  are  made  in 
Barcelona,  and  which  are  in  general  use  here,  are  excellent,, 
uot  enly  as  to  design,  but  as  to  durability. 

Ceramics,  Delft,  and  Porcelain. 

The  various  arts  of  producing  useful  and  ornamental 
objects  from  earth  are  cultivated  seriously  and  successfully 
in  Spain.  Some  of  the  Spanish  jars,  vases,  and  plates  are 
of  exquisite  workmanship,  and  are  purchased  in  considerable 
numbers  by  the  Cubans  and  South  Americans,  as  well  as  by 
the  French.  Much  work  is  also  done  here  for  the  Germans- 
after  German  designs. 

Glass  and  Crystal. 

There  are  87  glass  and  crystal  manufactories  in  Spain, 
and  they  produce  not  only  enough  for  ordinary  native  use 
but  for  exportation.  Bottles  for  wines,  liquors,  and  oils  are 
turned  out  on  a  grand  scale  in  Barcelona,  and  demijohns 
innumerable  proceed  from  the  factories  of  Pa'ma. 

Fancy  glass  and  stained  windows  are  also  manufactured 
in  and  near  Barcelona,  and  are  comparable  with  the  best 
work  done  in  Italy  and  Prance. 

Looking  glasses  are  made  in  Saragossa,  Valencia, 
Madrid,  and  Barcelona,  but  they  are  inferior  to  those 
produced  in  England,  France,  Germany,  Austria,  and  the 
United  States. 

Minerals. 

Spain  is  exceedingly  rich  in  minerals.  In  the  north,  she 
has  iron  in  Vizcaya,  Santandcr,  and  Oviedo;  pit  coal  in 
Oviedo,  Leon,  and  Pavencia  ;  zinc  in  Santander.  Guipuzcoa, 
and  Vizcaya ;  cobalt  in  Oviedo;  and  sulphate  of  soda  in 
Burgos.  In  the  centre,  she  has  quicksilvei  in  Ciudad  Peal, 
pit  coal  in  Cordoba,  phosphorus  in  Caceres  and  Huelva, 
and  salt  and  silver  in  Guadalajara.  In  the  south,  she  has 
lead  mines  in  Murcia,  Jaen,  and  Almeria  ;  iron  in  Huelva 
and  Seville  ;  and  sulphur  in  Murcia  and  Almeria. 

The  annual  production  of  these  mines  is  about  50,000,000 
dols.,  and  it  could  be  very  much  greater  if  the  machinery 
employed  were  better,  if  the  railways  were  conveniently 
near,  if  freights  were  cheaper,  and  if  the  employers  had. 
more  capital  and  the  employees  more  energy. 
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The  quantity  of  minerals  obtained  from  t lie  Spanish 
mines  dnring  the  year  1894  was   as  follows:— Quicksilver, 

19,728  tons;  lead,  131,000  tons;  iron,  4,972, <;.'>.r>  tons; 
copper,  2,270,000  tons  ;  zinc,  34,000  tons  ;  tin,  23  tons  j 
antimony,  15  tons  ;  salt,  533,280  tons;  and  silver,  59,000 
kilos. 

Mineral  Water. 

Spain  has  numberless  mineral  springs.  The  best  known 
of  her  waters  are  the  Rubinat,  Mondariz,  Loeches,  and 
Esperanza.     The  Rubinat  is  exported  in  large  quantities. 

Imports  and  Exports  of  Spain. 

Engineering  and  Mining  Journal,  November  2nd,  1895, 

422. 

The  Spanish  imports  of  fuel  for  the  seven  months  ending 
July  31st,  according  to  the  Customs  report,  included 
976,884  tons  of  coal  and  81,637  tons  of  coke.  The  imports 
of  coal  showed  but  little  difference  from  the  corresponding 
period  last  year,  but  in  coke  there  was  a  decrease  of  about 
one-third.  Imports  of  nietais  included  11,308  tons  of  pig 
iron  and  castings,  4,855  tons  of  wrought  iron,  11,176  tons 
of  steel,  and  1,018  tons  of  tin-plate,  all  showing  a  slight 
decrease  from  last  jear. 

Exports  of  minerals  from  Spain  for  the  seven  months  are 
reported  as  follows,  in  metric  tons  : — 


1894. 

1895. 

Changes. 

3/142.767 

350.7S2 

20.141 

8,475 

126,215 

2,846,579 

332,251 

18,li)> 

4,913 

126,505 

D.  196,188 
D.     18,501 
D.      1,940 
D.       3.502 
I.           350 

Exports  of  metals  this  year  included  15,271  tons  of  pig 
iron,  a  decrease  of  12,919  tons;  18,922  tons  of  copper,  an 
increase  of  795  tons  ;  and  87,034  tons  of  lead,  a  decrease  of 
4,854  tons  from  last  year. 

GENERAL  TRADE  NOTES. 

Development  of  the  Maxoa.nesk  Ore  Tkadk  is  the 
Caucasi's.* 

The  exports  of  manganese  ore  through  the  ports  of  Poti 
and  Batoum  during  1894  show  an  increase  of  24,3!.",  English 
tons  (of  62  pouds)  over  those  for  1893,  the  figures  being 
157,275  and  132,930  respectively,  (if  these  exports  Great 
Britain  took  65,110  tons  in  1*94,  against  19,230  in  1893, 
whilst  Germany  received  51,455  tons  in  1894,  as  compared 
with  40,405  in  the  previous  year,  the  remainder  of  the 
exports  being  divided  between  North  America,  Russia,  and 
Belgium. 

'lie  narrow-gauge  railway  from  Chiaturi  to  Shoropan, 
communicating  with  the  Trans-Caueasian  line,  was  opened 
for  traffic  at  the  end  of  May  1891.  The  hopes  which 
exporters  had  founded  on  the  opening  of  this  line  were  not 
realised  to  any  great  extent,  owing  especially  to  the  want 
of  a  sufficient  number  of  engines  to  haul  the  trucks  lad(  n 
with  ore.     New  engines,   however,  came  to  hand  early  in 

1895,  and  it    i-  hoped    these  will  enable  the  railway   to  meet 

the  demands  made  upon  it  more  satisfactorily  than  hitherto. 
A  considerable  Dumber  of  the  workmen  employed  in  the 
carting  of  the  on-  to  the  Trans-Caucasian  Railway,  who 
were  thrown  out  of  employment  by  the  opening  of  the 
branch  to  Chiaturi,  are   now   occupied  in  conveying  the    ore 

from  the  mines  to  that  place  ■,  this  has  caused  a  diminution 
in  the  m  l  from  5  copecks  to  2\  to  3  copecks  per 

pond.     Owing  to  tbi    decrease,  the  present  price  oi  a  pond 
of  manga  ,  f.o  b,  Poti,  i-  aboul  -'•'■  copecks.     \s  the 

ee  abroad  for  each  metallic  unity  is  from  10 J.  to  i0\d. 
ton,  equivalent  to  about  20j  or  21  copecks  per  pond, 

f.o.b.  Poti,  it    follow-    that    tin-    producer    and    export,  r   hit 

ng  at  a  loss  of  from    1  to  1,  copecks  perpoud.    The 

for'  irrn  r    bai    reaped    all  the   benefits   from    the 

opening  of  the  Dew  line.     'i  I  of  the  reduction  in 

principally  thi  facilitation  of  transport 

by  the  opening  of  tb<  'way,  the  large  accumulation 

•  L  11    ■  ■  ■   A  ptomber  It 


of  stocks  at  Chiaturi,  the  general  instability  of  the  manga- 
nese ore  trade,  and  the  increase  of  competition  consequent 
on  the  opening  of  the  railway,  and  the  efforts  of  linns  to 
secure  for  themselves  a  portion  of  the  trade  even  at  ;» 
pecuniary  loss. 

Many  large  firms  arc  endeavouring  to  get  rid  of  their 
stocks  of  ore  and  to  retire  from  the  trade  until  a  healthier 
state  of  things  becomes  apparent.  A  reduction  of  freight  on 
the  Chiaturi  line  could  hardly  effect  an  improvement  in 
the  market,  for  although  the  present  charge  of  10  copecks, 
per  poud  for  a  distance  of  scarcely  40  versts  must  be  con- 
sidered high,  any  reduction  would  only  benefit  the  foreign 
consumer. 

In  Kutais,  where  most  of  the  mine-owners  and  a  large 
number  of  manganese  ore  merchants  live,  preparations  are 
said  to  be  on  foot  to  form  a  general  committee  for  the  sale- 
of  the  ore.  Importers  in  Hamburg,  which  receives  a  con- 
siderable proportion  of  the  exports  of  Caucasian  ore,  have 
complained  of  the  excessive  Russian  charges  for  freight,  &c, 
and  of  the  deficiency  of  proper  loading-wharves  at  Poti. 
Only  three  vessels  can  load  at  once,  the  rest  have  to  wait 
in  the  roadstead  sometimes  for  three  weeks  without  being 
able  to  ship  cargo.  This  is  a  source  of  considerable 
expense  to  shipowners,  and  increases  the  freights  from 
Poti,  and  consequently  the  price  of  ore. 

Indian  Manganese. 
Chem.  Trade  Journal,  November  2nd,  1895,  277. 

Speaking  of  the  pyrolusite  deposits  at  Gosalpur,  Jabalpur 
district,  Mr.  F.  II.  Mallett  says  : — 

The  existence  of  manganese  ore  at  Gosalpur  appears  to- 
have  been  known  for  a  long  time  past,  and  the  mineral  has- 
been  in  use  to  some  little  extent  amongst  native  glass- 
makers  in  the  neighbourhood. 

It  was  first  brought  to  the  notice  of  Government  by 
Mr.  W.  G.  Olpherts,  in  1875,  to  whom  we  are  indebted  for 
the  specimens  subsequently  received. 

Although  the  nature  of  the  deposit  is  more  or  less- 
obscure,  I  see  no  reason  to  doubt  that  a  large  supply  of  this 
ore  may  be  depended  on  at  Gosalpur. 

The  ore  is  a  dark  steel-grey,  finely-crystalline  pyro- 
lusite, mixed  with  a  varying  proportion  of  psilomelane  ;  it 
contains  54  "66  per  cent,  of  manganese  and  3  •  1 7  of  iron, 
with  0- 28  of  (phosphorous)  phosphoric  acid,  and  no 
sulphuric  acid.  It  contains  15*26  per  cent,  of  available 
oxygen  =  83  per  cent,  of  peroxide  ;  as  an  oxidising  agent, 
therefore,  it  is  of  high  value,  the  average  run  of  manganese 
ores  met  with  in  commerce  containing  only  60  to  75  per 
cent.,  but  the  presence  of  some  psilomelane  reduces  it  some 
3^  per  cent. 

I  have  before  pointed  out  that  a  considerable  quantity  of 
psilomelane  occurs  with  the  manganiferous  micaceous  iron- 
at  Gosalpur.  If  ihe  latter  were  worked  in  connection  with. 
iron  making,  the  psilomelane  would  be  raised  at  the  same 
time,  and  would  be  available  as  an  ore  of  manganese. 

On  assay  it  yielded  83*20  per  cent,  of  available  peroxide, 
or  about  the  same  amount  as  the  lateritic  pyrolusite. 

Prom  both  sources  combined,  it  may  reasonably  be  hoped 
that  a  considerable  supply  of  the  ore  will  be  procurable 
when  there  is  a  demand  for  k. 

The  following  are  analyses  of  the  ores  as  mined  :  — 

Indian  Manganese  Ores. 

Pyrolusite  trom  Gosalpur. 

ca 3-27 

Peroxide  ol  mongi ae 82'40 

Protoxide  ol  man  janese 2'84 

Peroxide  ol  iron  2-<n 

Alumina 8'19 

Lime traces, 

Baryta  2'94 

Magnesia  h;< 

Phosphoric  acid 0'88 

I      Phosphorus  0*16), 

Sulphuric  acid braces. 

bonic  ii 'ii l nil. 

Oxide  of  zinc traces. 

nbined  water 2  81 

ktol  iture 0'4l 

100    I 
Mi  tallic  1 1 1 ; <  1 1 1 .- >  1 1  ■  ..  .  per  con! M,2ft 
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Psilon  G   salpur. 


V,  i. 


\     2. 


I  ■ .  x  i<  l«- 

Alumina 

Monganesi 



er  oxide 

i 

Vickel 

ihoric  acid. . 

Silica 

Water 


3*13 

ii-|  t 
::,  ■  :i  t 
1  66 
0"  in 
o:,i 
0*16 
0'39 

S-L'O 

7  -,:> 


■x\  ; 
(i  r,i 
73-00 
■J-  li 
nil. 
nil. 
nil. 
0-27 
5-20 
7  ■:;■> 


97"69 


97*92 


Cuban  Manganese  Obe  fob  the  United  States. 
U.S.  Consular  Reports,  October  181)5,  245. 

Consul  Pulaski  F.  Hyatt,  of  Santiago  de  Cuba,  August  23, 
reports  that  tbePonupo  Mining  Company,  composed  mostly 
of  Pennsylvanians,  organised  under  the  laws  of  West 
Virginia,  dispatched  their  first  shipload  of  600  tons  of  man- 
ganese  ore  to  Philadelphia  by  the  Norwegian  steamer 
*'  Jactern."  This  company  recently  completed  a  short 
railroad  to  connect  with  the  Sabanilla  and  Maroto  Railroad, 
which  gives  them  rail  facilities  to  Santiago  Hay.  and  they 
now  have  a  capacity  of  200  tons  per  day,  and  the  demand 
for  their  ore  from  the  United  States  is  far  beyond  their 
ability  to  supply.  But,  after  making  .so  propitious  a  start, 
the  company  have  been  compelled  to  shut  down  by  the 
exigencies  of  war. 

Two  Spanish  officers  derive  a  tonnage  royalty  from  these 
mines,  which  caused  a  body  of  insurrectionists  to  fire  upon 
a  train  of  working  men,  and  caused  such  a  stampede  that 
the  company  have  been  unable  to  induce  the  miners  to 
return  to  work,  notwithstanding  the  insurgent  General 
Maceo  condemned  the  act  and  promised  protection. 

As  manganese  is  a  necessity  in  the  manufacture  of  steel, 
aud  we  are  mostly  dependent  on  a  foreign  supply,  which 
comes  now  principally  from  the  Black  Sea  region  of  Europe, 
it  is  greatly  to  be  hoped  that  these  near-by  mines,  controlled 
and  operated  by  American  citizens,  will  soon  be  able  to 
resume  operations. 

Canadian  Wood-Pulp  Industrt. 

The  Canadian  Gazette  of  26th  September  last  says 
that  slowly  but  surely  a  new  item  is  forcing  its  way  into  the 
returns  of  Anglo-Canadian  trade  in  the  British  importation 
of  Canadian  wood  pulp.  Last  year  Canada  stood  third  in 
the  list  of  countries  supplying  British  needs.  That  is  to 
Bay,  Norway  exported  to  the  United  Kingdom  to  the  value 
of  094,91'.*/.".  Sweden  came  nest  with  344,021/.,  and  Canada 
third  with  82,841/.,  the  export  from  the  United  States  being 
only  48,489/.  Much  of  this  United  States  export  is,  no 
doubt,  also  really  Canadian,  being  classed  as  "  United 
States "  because  of  exportation  via  Portland  and  other 
United  States  ports. 

Beyond  question,  there  is  a  great  future  before  this 
Canadian  pulp-making  industry.  It  should  outdistance  all 
competitors.  Of  these  the  chief  are  Norway  and  Sweden. 
Norway  has  hitherto  supplied  nearly  one-half  of  British 
imports,  and  Sweden  another  quarter.  Yet  inquiries  which 
the  High  Commissioner  has  made  in  the  chief  centres  of 
the  paper  trade,  viz.,  in  London,  Lancashire,  and  in  Scot- 
land, show  practical  unanimity  as  to  the  superiority  of  the 
Canadian  article  over  Scandinavian,  the  former  being  more 
evenly  made  and  the  texture  better  adapted  to  paper-making. 
The  president  of  the  Darwen  Paper  Mills,  in  Lancashire, 
■went  so  far  as  to  declare  that  Canadian  pulp  would  eventually 
command  from  5s.  to  10*.  per  ton  more  than  Scandinavian 
if  the  quality  be  kept  up,  and  it  is  worth  noting  that  of  the 
10,000  tons  of  dry  pulp  used  in  these  mills  in  the  year, 
1,500  tons  are  Canadian  as  it  is.  "  The  Canadian  fibre," 
says  the  prefect,  "  seems  to  mill  better,  and  is  eeitainly 
of  a  finer  and  tougher  texture."  This  testimony  is  generally 
corroborated  throughout  the  trade,  aud  at  once  opens  up  a 


great  field  for  Canadian  enterprise,  for  the  British  imports 
of  mechanical  and  chemical  pulp  were,  in  1894,  280,188  tons, 
of  the  value  of  1,432,747/. 


[lltjkisatino-Gas  pbom  Wood. 

Engineering  ami  Mining  Journal,  November  2nd,  1895, 
'  416. 

The  town  of  Deseronto,  in  Canada,  when  there  are 
several  large  lumber  mills,  i-  partially  lighted  by  gas  made 
from  sawdust.  Tin  sawdust  is  charged  in  retorts,  which 
are  heated  by  a  (rood  fire,  the  ga^  from  the  retorts  passing 
into  a  series  of  coils,  and  thence  into  the  purifiers,  which 
are  similar  to  those  used  for  coal  gas.  Lime  i-  the  principal 
purifying  agent  employed.  When  it  passes  out  of  the 
retorts  the  ,Lfas  possesses  an  odour  much  less  disagreeable 
than  that  of  ordinary  lighting-gas,  and  resembles  somewhat 
that  of  the  smoke  from  a  fire  of  greenwood  or  leaves.  The 
works  in  use  are  small,  turning  out  daily  540  cb.  m.  of  f_ra-, 
for  the  production  of  which  about  2  tons  of  sawdust  are 
required.  A  man  and  boy  furnish  all  the  labour  needed 
at  the  works.  The  gas  in  an  ordinary  burner  gives  an  illu- 
mination of  about  18  c.p.  The  best  quality  comes  from 
resinous  woods.  A  quantity  of  100  kilos,  of  sawdust  leaves 
a  residue  of  20  kilos,  of  charcoal. 


A  New  Light  Metal. 

Ironinomjer,  November  \Gtk,  1895,  291. 

The  metal  glucinum,  it  is  stated,  is  emerging  from  its 
position  as  a  chemical  rarity,  and  is  coming  to  the  front 
much  as  aluminium  did  some  few  years  ago.  It  is  even 
lighter  than  aluminium,  but  its  chief  value  consists  in  the 
fact  that  its  electrical  conductivity  is  as  high  as  that  of 
silver,  and  consequently  higher  than  that  of  copper.  It  is 
less  extensible  than  iron,  and  more  durable.  At  present  its 
value  is  71s.  4d.  per  lb.,  which  is  prohibitive  for  large 
quantities  ;  but  this  is  only  one-tenth  of  the  price  of  platinum 
weight  for  w-eigbt,  and  one  hundred-and-sixtieth  of  the  price 
cf  platinum  volume  for  volume. 


Some  German  Chemical  Dividends. 

Chemist  and  Druggist,  November  9fh,  1895,  703  and 
November  2.)rd,  1895,  759. 

The  profits  of  the  United  Chemical  Factories  at 
Leopoldshall  for  the  year  1894-95  have  been  582,426  m., 
out  of  which  the  holders  of  preference  shares  will  receive  5, 
and  those  of  ordinary  shares  4|  per  cent,  dividend.  The 
increase  of  profit  has  been  due  chiefly  to  the  greater  output 
of  chlorate  of  potash  (312,047  ewt.,  against  290,797  cwt. 
in  1893-94),  and  to  economies  effected  in  the  working  of 
the  factory.  The  chemical-works  ''Concordia,"  also  at 
Leopoldshall  (800,000  m.  capital),  have  made  a  profit  of 
374,979  m.,  against  251,986  m.  in  1893-94.  The  dividend 
will  be  28  per  cent.;  last  year  it  was  27  per  cent.  The 
Strassfurt  chemical  works,  formerly  Vorster-Cruneberg,  will 
pay  1 1  per  cent,  dividend,  and  the  United  Brush-factories 
(Vereinigte  Pinselfabriken)  at  Niiremburg  (capital 
3,750,000  m.),  9  per  cent.  The  profit  of  the  last-mentioned 
works  for  1894-95  was  453,492  m. 

It  is  stated  that  the  low  average  price  of  chemicals  has 
adversely  affected  the  profits  of  Schering's  chemical  factory 
in  Berlin  during  the  past  business -year ;  this  applies 
particularly  to  salicylic  acid  and  salicylates,  which  form  a 
considerable  part  of  the  firm's  output.  The  dividend  for 
1894-95  of  the  chemical-works  "Union"  at  Stettin  will 
only  be  3  per  cent.  In  the  preceding  year  it  was  8  per 
cent.  The  Yerein  fur  Chemische  Industry  at  Mayence  will 
pay  16  per  cent.,  against  20  per  cent,  last  year.  The 
Ileilbronn  saline  works  have  made  a  net  profit  for  1894-95 
of  561,224  m.,  out  of  which  they  will  pay  10  per  cent, 
dividend.  The  United  Chemical  Works  at  Ottensen,  near 
Brandenburg,  are  about  to  reduce  their  capital  from 
850,000  m.  to  810,000  m.  It  has  already  been  reduced  once 
before  from  C000.000  in. 
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Till-:   Mi:ii:n     SYSTEM    OB    WEIGHTS    \m>    MEA8URKS. 

Pharm.  J.,  November  23rd,  1895,  Supplement. 

A  large  and  influential  deputation  of  the  Associated 
Chambers  <>f  Commerce  of  the  United  Kingdom,  waited 
upon  the  Righl  Hon.  A.  J.  Balfour,  M.P.,  First  Lord  of  the 
Treasury,  on  Wednesday  the  '20th  hist.,  by  appointment,  to 
urge  upon  the  Government  the  desirability  of  earlj  legislation 
on  the  above  subject,  and  to  inform  Mr.  Balfour  of  the 
almost  unanimous  support  that  the  Chambers  of  Commerce 
are  prepared  to  give  to  the  recommendations  of  the  Select 
Committee  of  the  House  of  Commons,  which  we  as 
follows  :  — 

(a)  That  the  Metric  System  of  Weights  and  Measures  be 
at  once  legalised  for  all  purposes. 

(6)  That  after  a  lapse  of  two  years  the  Metrical   System 

rendered  compulsory  by  Act  of  Parliament. 

(c)  That  the  Metric  System  of  Weights  and  Measures  be 
taught  in  all  public  elementary  schools  as  a  necessary  and 
integral  part  of  arithmetic,  and  that  decimals  be  introduced 
at  an  earlier  period  of  the  school  curriculum  than  is  the  case 
at  present. 

It  was  strongly  urged  by  the  Select  Committee  that  a 
Bill  should  be  brought  into  Parliament  with  the  above 
objects. 

The  deputation  was  introduced  by  Sir  A.  I'ollit,  M.P., 
who  stated  that  67  Chambers  of  Commerce  were  in   favour 

lerally  of  the  above  recommendations,  and  that  only  one 
was  against  them.  He  also  laid  before  Mr.  Balfour  in  a 
very  forcible  speech  the  great  inconvenience  and  loss  that  is 
occasioned  by  our  present  system,  and  gave  instances  where 
orders  from  abroad  had  been  lost  to  this  country  simply  and 
solely  owing  to  our  weights  aud  measures  not  being  in 
accordance  with  the  metric  system.  Sir  Henry  Boscoe  also 
laid  great  stress  upon  the  benefit  to  all  classes  of  the 
community  by  the  adoption  of  the  metric  system,  and 
insisted  that  not  merely  was  it  most  convenient  to  the 
scientific  man  but  also  to  every  class  of  trade.  Sir  S. 
Montague  followed  on  the  same  lines,  and,  in  fact,  all  the 
members  of  the  deputation  who  spoke  were  most  earnest  as 
to  the  importance  of  the  matter  from  every  point  of  view. 

In  his  reply,  Mr.  A.  .J.  Iialfour,  with  whom  was  the 
Bight  Hon.  C.  T.  Richie,  M.I',  stated  that  he  was  fully  in 
accord  with  the  opinions  and  wishes  of  the  gentlemen 
present,  and  he  thought  that  clauses  (a)  and  (r)  ought 
certainly  to  become  law  ;  but  he  was  not  sure  the  time 
Suggested  in  clause  (o),  viz.,  two  years,  was  long  enough  t< 
make  this  great  change;  he  therefore  reserved  his  final 
opinion  upon  that.  On  the  whole  the  deputation  were 
assured  of  his  personal  conviction  of  the  utility  of  the 
change;  but  he  could  not  promise  more  than  that  careful 
attention  should  be  given  to  the  various  points  which  had 
fully  brought  before  him  by  the  deputation. 

A  rote  of  thanks  was  cordially  given  to  the  Bight  Hon. 
gentleman  for  hi~  courtesy  and  attention. 

It  will  be  remembered   that  Mr.  Carteighe,  President   of 

the    Pharmaceutical    Society,   gave    evidence    before    the 

Committee  on   this  subject,   and    pointed   out   how 

important  it  i-  that  pharmacists  should  be  able  legally  to 

the  metric  system  in  their  profession,  and  Sir   Henry 

Koscoe  (who  was   Chairman  of  the  Select  Committee),  in 

remarks  to  Mr.  Balfonr,  Btated  he  was  glad  to  Bee  it  was 

ended  in  the  new  British  Pharmacopoeia  to  insert  the 
Metrical  System  of  Weights  and  Measures. 

With  respect  to  Mr.  Balfour's  objections  to  the  term  of 
two  years  not  being  long  enough  to  make  the  system  ci 
pulsory,  do  doubt  it  Parliament  thinks  so,  the  time  must  b< 
•I:  but  many  members  of  the  deputation  teemed  to 
desirable  to  make  the  transition  period  as  short 
4tently  with   reasonable  allowance  of  time 
■i   it  is  to  be  hoped  the  great   importance 
ill  entitle  it   to  the  early  consideration  of 
Parliamt 

■•I     \i  ii.ii.i.   Cm. mi-  t  BY. 

Chem  it  and  Di  uggi  it,  Not  <  mbt  i  28rd,  ISM,  7 19. 

national  I  \  pplied  < 

will  8.    Thei 


the  congress,  amongst  them  official  aud  commercial  anal)  I  )9 

of  substances  liable  to  duty,  industrial  chemistry,  photo 
graphy,  and  biology  ;  medical,  pharmaceutical,  and  hygienic 
analysis.      An    International    Exhibition  of   chemical    and 
agricultural    industries  will  lie    held    during   the   congress  in 
the  Palais  de  l'Industrie. 

Potash  Imports  into  Smtbna. 

Chemist  and  Druggist,  November  23rd,  1895,  771. 

The  Government  authorities  of  Smyrna  have  issued  a 
decree  forbidding  the  importation  of  potash  containing  less 
than  50  or  more  than  (14  per  cent,  of  K_.C( )...  One  of  the 
chief  uses  to  which  potash  is  put  in  Smyrna  is  lor  drying 
grapes  in  the  raisin  industry.  It  has  been  found  that 
several  parcels  of  potash  have  lately  been  imported  which 
injuriously  affected  the  grapes  to  which  the  substance  was 
applied,  aud  on  this  account  the  authorities  recently  refused 
to  admit  a  big  consignment  of  potash,  their  refusal  being 
followed  shortly  afterwards  by  the  decree  referred  to. 
Upon  representations  made  by  the  trading  interests 
concerned,  the  authorities  have  consented,  however,  that 
the  decree  should  be  suspended  in  respect  to  parcels  of 
potash  already  ordered  for  this  season's  raisin  crop. 

American  Tartaric  Acid. 
Chemist  and  Druggist,  ^Tovcinbcr  2nd,  1895,  072. 

An  American  correspondent  writes,  under  date  of 
October  21st :  "  Tartaric  acid  is,  and  has  been  for  the  past 
year,  quietly  exported  from  New  York  to  Loudon.  The 
manufacture  of  this  article  in  the  States  is  practically 
controlled  by  two  firms  who  prepare  baking  powder,  and  the 
exports  to  London  represent,  it  seems,  their  residual  stock. 
The  acid  is  sent  over  by  the  American  Transport  Line 
(ss.  '-Mississippi,*'  Sec),  and  is  consigned  invariably  as 
"chemicals."  Thirty  barrels,  I  understand,  are  being 
shipped  this  week,  and  the  total  amount  forwarded  last  year 
was  some  300  barrels.  The  business  is  being  done  very 
quietly,  so  as  not  to  affect  the  market  either  here  or  on  the 
other  side,  and  very  few  persons  appear  to  know  of  it." 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Articles. 


Month  ending  31st  October. 


1894. 


1395. 


Metals 

i  hemicala  eel  dj  estuffs 

Oils 


Baw   materials  fur   non-textile   in- 
dustries. 

\  value  of  .'ill  ImpOl  Is  . .  . . 


£ 
1,575,963 

£ 
1,647,964 

416,432 

147,342 

733,159 
1,686,262 

521,726 
t;533,819 

35,668,358 

36,854,168 

.-M   M  \i  \i;v    ul      K\  I  hi:  I  S. 


Articles. 


Month  ending  ."1st  October. 


L894. 


is:..-,. 


Mots                              tilnorj ) 
Chemicals  and  medicines 

"ii  i  .'■'  I  "i  icles 

Total  value  <  -r  nil  exports. 


£ 

0  ..7.'!.'. 
725,772 
2.617, 


B 
.  3 
706,716 
2,951,870 


19,1 17,000 


20,828,850 
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lMrORTB  OF  Mktai-h  FOR  Mo.vlll   knding 
81B1     OCTOBEH 


\i  Holes. 

Quantities. 

\';i  nes. 

1894. 

1895. 

1894. 

is;..",. 

Copper  :— 

Ore Tens 

Rcgulus „ 

Iron  :— 

Ore , 

Bolt,  bar,  Ac , 

Steel,  uii wrought..      „ 
Lead,  pig  and  sheet      „ 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Other  articles  . .  .Value  £ 

7,068 
MS87 

4,0(!7 

.".-.3.327 

7,689 

411 

13.2.-.  t 

39,699 

28,800 

73,883 
6,49!) 

11397 
8,690 

2,:<77 

408,123 
7.172 
2,056 

H,5n 

40,359 
42,840 

71,143 
6,761 

c 

10,116 
120.901 

190.2S7 

226354 

66,&39 

8,098 

130,670 
71.881 
2,22.3 
184,325 
236,461 
101,759 
198,s.32 

e 

216,855 

111,(175 

27o.:.so 
59,958 
L5368 

157,659 

05,920 
3,577 
115,146 
240.822 
103,178 
198.819 

Total  value  of  metals 

•• 

,  1,575363     1,647,964 

Imports  of  Oils  for  Month  knding  31st  October. 


Articles. 

Quantises. 

Val 

lies. 

1891. 

1895. 

1894. 

1895. 

Palm  Cwt. 

52,782 

2.5SS 

81,342 

18,498.358 

3,516 

2,616 

22,542 

30,819 

1,625 

68,630 

15,248,848 

2,640 

1,462 

64,315 

£ 

63,924 

86,616 

86,474 

250.398 

76,0t;0 

43,158 

22,979 

103,550 

733,159 

£ 

34,562 
53,319 
71,830 

Petroleum !:!'"- 

Other  articles  ..  Value  £ 

309,430 
55,451 
23>s2 
65,400 

107,852 

Total  value  of  oils. . . 

•• 

721,720 

Imports  of  Raw  Materiax   for    Non-Textile 
Industries  for  Month  ending  31st  October. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1S94. 

1895. 

Bark,  Peruvian  . .    Cwt. 
Gum  :— 

Gutta-percha ....       „ 

Hides,  raw  :— 

Dry , 

Wet 

3.24S 

441,477 

27,658 

6,185 
5,802 
2,953 

25,3.32 
72,459 

S76 

1,0.-9 

8,345 
13,019 
25,047 
69.134 

2,719 

15,503 

22,225 

49,916 

174,915 

5,810 

192,726 

68.3,157:' 

14,539 

11,751 

2,629 
477.786 

29,777 

8.151 
7,558 
2,538 

46,969 

52,650 
1,304 

1.425 

4.568 

7.237 

23,458 

70,168 

2,66.". 

15,042 

28,114 

114,491 

136,463 

20,007 

231,330 

705,602 

1S.414 

1,727 

£                £ 

7.287  [         4.271 

68,971          73.437 

307,484        323,109 

14,0  It          24.967 
30.175          43,574 
18,828          22,886 

59,146         120,340 
153.1.-.5       tv>o:tan 

Ivory 

Manure : — 

Nitrate  of  soda.. .       „ 
Phosphate  of  lime        „ 
Parallin Cwt. 

38,456 

7,506 
38,801 
117.226 
55,050 
69,143 
21,536 
71,659 

52,980 

10,985 
18,964 
53,880 
39  723 
79,283 
20,647 
6i  san 

Pulp  of  wood  ....        „ 

Tallow  and  stearin      „ 

139,402        143,208 

10,126          29.791 

222.993        164.596 

4,222           13,674 

387,442        402.637 

1,463.800  '  1,439,116 

57,982          70.998 

94,110         13,961 

1,077,118  j  1,181,498 

Wood:— 

Mahogany  ...  .    Tons 
Other  articles Value  £ 

•• 

- 

4,530,262     4,533,819 

Imports  of  Chemicals  and  Dyebtuffs  for  Month 

ENDING    :51vr    <  ICTOBKR. 


Besides  the  above,  drugs  to  the  value  of  101.473J.  were  imported  , 
as  against  05,675/.  in  October  1894, 


Art. 

Quantit 

Val' 

1894. 

1895. 

Is..|. 

1895. 

Hark  (tanners', Ac.)    „ 

i  lochineal Cwt. 

Cutcb  and  gambier  Ions 
Dyes:— 

Anilin  and  other 

Nitrate  of  potash . 

Other  articles...  Value JE 

15.1  is           1VH2 
29;              38310 
55.206         39^63 

"667               "725 

1,711            1312 

*  •                                  •  • 

'093          1390 

23.007          19383 

855            1,883 

. 

12,002 
II354 

105.743 

3385 

86329 

26392 
45368 

7,77'; 

21.019 

10.761 

127,568 

,432 

ft 

B.(  05 
1  (.638 

185329 

4.5 1 1 
27,910 

87396 
89317 

17.'.<sl 
18.476 
20310 

123,201. 

Total  value  of  chemicals 

■117,:;  12 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  October. 


Exports  of  Miscellaneous  Articles  for  Mosth 
ending  31st  October. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894 

18:15. 

Military  stores. .  Value  £ 

Products  of  coal  Value  £ 
Earthenware  ...        ,. 

Glass:— 
Plate Sq.Ft. 

Other  kinds... .      „ 
Leather : — 
Unwrought  ....      „ 

Floorcloth    Sq.Yds. 

Painters'  materials  Val.  t 

575,600 

1,950,800 

33,301 

149,004 

8,458 

56,052 

19,297 

12,7^2 

4,115 
1,597,100 

B1.36E 
4,946 

52,764 

971,900 

2,181,500 

31,532 

•  « 

147,035 

8,771 

62,217 

23,968 

13,173 

3,995 
1,440,900 

79,479 

3,881 

73,105 

£ 

16,127 

164,999 
33,160 

112,017 
53,574 

101,844 

177,782 
9,920 

7379 

21,469 
27,1 19 

16.328 

112,252 
32,894 
8  7,702 
62,216 
1 16,184 
123,718 
31,419 
57,025 

£ 

20,322 

171,671 
35389 

113,903 
53,218 

126,671 

181,931 

12,814 

8,122 

22,1.13 
29,438 
18,526 

126,918 
45,514 
83,211 

05,6  O 
145,512 
132,340 

22,940 

74.848 

•• 

2,617,506 

2351,370 

Nov.  SO,  1895.] 
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Exports  of  Drugs  and  Chkmicals  for  Month 
ending  3  1st  October, 


Articles. 

Quantities. 

Val 

ues. 

1894. 

1895. 

\^>l. 

1895. 

Alkali Cwt. 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Other  articles. .          „ 

645, 170 

145.653 

1S.475 

024,089 

131.355 

23,093 

B 

171.190 
56,201 

138,914 
91,655 

2o9,812 

£ 

159.314 
40.117 

130.319 
93,886 

277,080 

•• 

•• 

725,772 

706,716 

iHont&Ip  patent  £tet. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
■which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

19,356.  E.  Thomas.  Improvements  in  continuous  kilns. 
October  15. 

19,623.  A.  Thomson.  Improvements  in  and  relating  to 
apparatus  for  evaporating  and  condensing.     October  18. 

19,62G.  H.  Windoff  and  H.  Schneider.  Improvements 
in  apparatus  for  vaporising  spirit  and  the  like.  Complete 
Specification      October  18. 

19,716.  W.  T.  Griffin,  J.  Lewis,  and  G.  II.  Llewellvn. 
See  Class  VIII. 

conuetted  with 


Improvement? 
October  21. 


19,738.  J.  G.  Chapman, 
charging  liquids  with  gas  «. 

19,754.  H.  W.  Godfrey.  Improvements  i:;  masticators  or 
mixers  suitable  for  the  preparation  of  linoleum  and  other 
plastic  materials.     October  21. 

20,22.",.  G.  L.  Videao.     An  improved  furnace  for  use  in 
the  /Manufacture  of  gas  and  for  other  purposes.    October  "J*;. 
5,  S.  Brombead.—  From  (  .  Dicker.     An  improved 
distilling  apparatu-.      Octobei  2 

20,420.  ]'.  C.  Hewitt.  Improvements  in  evaporators. 
October  29. 

20,687.  S.  D.  La  Orange  Williams.     See  Class  IX. 

20,770.  W.  Busche.    See  Claw  IX. 

2o,8i".  U.  J.  A.  Hankow.  Improvement!  in  and  re- 
lating t'>  refrigerators  or  cooling-plants.  Complete  Bpecifi 
cation.     November  4. 

20,931.  T.  Cndlipp.  Improvements  in  or  connected  with 
hydro-extractors.     November  5. 

20,998.  W.  H.  Stead,  Improvement!  in  or  appertaining 
to  apparatus  for  forming  into  cakes,  pulverulent,  granalar, 
or  past\  coherent  material,  such,  for.  instance,  ai  oil  seed 
meal.    November  6. 

21, l ho.  A.  Forstreutcr,     Improvement"!  in  evaporators  or 
mm  pans.     November  8. 

21,468.  W.  Calver.     Improvements  in  apparatus  for  the 

Dufactarc  of   g  .  Complete  Specification.     Novi 

ber  12. 

21,071.  J.O.Wallace.     Improvement!  in    oi   relating  to 

imS  for  h old 1 1  .rits.      Xoveiiib'T   II. 

I  ownma  Braomoaxxoxa  Aoojpmb 

1894. 

17,848    C  J,  Olagoier.    See  Class  XVII. 


21,681.  E,  Orval.  Improvements  in  drying  kilns. 
October  80. 

21,946.  W.  Thomson  and  P.J.  Woreley.  Furnaces  for 
treating  chemicals,  ores,  or  the  like.      November  13. 

23,961.  J.  Weir.  Steam-heated  evaporators.  No- 
vember 13. 

24,447.  M.  Otto.    Apparatus  for  distillation.    November  6. 

24,457.  E.  G.  Scott.  Evaporating  brine,  and  other 
liquors,  and  apparatus  therefor.     October  23. 

24,672.  G.  Field.     See  Class  XVII. 

24,829.  J.  McNeil  and  II.  W.  Aitken.  Multiple-effect 
evaporators.     October  30. 

25,361.  C.  W.  H.  Bullard.  Improvements  connected 
with  thermometers  for  ascertaining  temperatures  of  liquor 
in  mash  tuns,  vats,  and  other  vessels.     November  6. 


219.  F.  Woodhead. 
saggars  and  quarries. 

2  185.  J.  Patterson, 
heat  of  furnace  gases. 
4684.  C.  Kramer. 


1895. 
Apparatus  for  the  manufacture   of 
November  13. 

Apparatus  for   utilising  the    waste 
October  30. 

Improvements   in  wooden  vessels  for 


the   transportation   of   acids   and   other    corrosive    liquids. 
October  30. 

7947.  C.  Bateson  and  C.  Bateson.  Improvement  in 
fnrnace  for  melting  glass,  puddling  iron,  or  like  operations. 
November  6. 

18,190.  J.  B.  Graham.  Apparatus  for  generating  carbon 
dioxide  and  sulphur  dioxide,  especially  for  use  in  extinguish- 
ing fires.     November  6. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

19,243.  C.  Weygang.  Improvements  in  the  manufacture 
of  artificial  fuel.     October  14. 

19,615.  A.  Bourgoin.  Improved  apparatus  for  making 
gas  of  earburetted  air  and  carbonic  oxide.     October  18. 

19,771.  J.  C.  Hayley.  An  improved  method  of  and 
apparatus  for  generating  and  regulating  the  consumption  of 
acetylene  gas.     October  21. 

19,779.  J.  II.  Exley.  Improvements  in  apparatus  for 
generating  acetylene  gas.     October  22. 

19,830.  A.  Devis.  Improvements  in  and  apparatus  for 
the  production  or  generation  of  gas  for  artificial  lighting 
and  motive  -  power  purposes.  Complete  Specification. 
October  22. 

19,915.  W.  Bwiog  and  J.  Meikle.  Improvements  in 
apparatus  for  enriching  illuminating  gas.  Complete  Speci- 
fication.    October  23. 

19,922.  T.  Hawkins.  An  improved  apparatus  to  be  used 
for  the  production  of  explosive  and  other  gases  for  motive- 
power  and  illuminating  purposes,  and  for  carburetting  said 

es.     October  23. 

20,072.  C.  G.  Luis.  An  improved  process  of  and  appa- 
ratus for  producing  acetylene  gas.    October  24. 

20,225.  Ot.  L.  Videau.  An  improved  furnace  for  nse  in 
the  manufacture  of  gas  and  for  other  purposes.   October  26. 

20,312.  <  .  V,  Potter.  An  improved  method  of  and 
means  for  increasing  heat  production  and  more  perfect 
combustion  in  furnaces.     October  28. 

20,430.  A..  Clonal. I.  An  improved  gas  producer.  Octo- 
ber 29. 

20,441.    C.J.  Varnold.      Improvements   in    or   relating   to 

the  manufacture  of  ozone,  and  apparatus  therefor.     Octo- 
ber 29. 

20,453.  J.  II.  Exley.  Improvements  in  apparatus  for 
generating  acetylene  gas.    October  80. 

20,468.    .!■    E.    Atkinson.      Improvements   in  automatic 
apparatus  for  the  manufacture  of  acetylene  gas.    October  80. 
10  196.  W.  Irwin.     Improvements  in  apparatus  for  car- 
buretting or  enriching  gas.    October  30. 
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20,667.   X.    Notkm.     Method    and    apparatus   for  auto 
m,iiii:ill\  and  continuously  carburetting  air  for  illuminating 

and  he:. ting.     November  I . 

20,727,  J.  II.  Exley.  Improvements  in  apparatus  l<>r 
generating  acetylene  gas.     November  2. 

20,889.  E.  Harrison.  An  improved  asbestos  fuel  for  gas 
lire-.     November  5. 

20,964.  T.  G.  Marsh,  T.  Thorp,  and  T.  « K  Paterson. 
Improvements  in  or  connected  with  gas  condensers.  No- 
vember 6. 

21,089.  .1.  McL.  McMurtrie  and  Lucal,  Lim.  Improve- 
ments in  and  relating  to  apparatus  for  the  burning  of  fluid 
hydrocarbons  for  lighting  and  heating  purposes.  No- 
vember 7. 

21,381.  .1.  Roubal.  Improved  manufacture  of  carbon 
rods  for  arc  lights.    Complete  Specification.    November  11. 

21,498.  W.  II.  Clegg.  Improvements  in  carbons  for 
electric  arc  lamps.     November  13. 

21,512.  T.H.  Gittins.     Improved  fuel.     November  13. 

21,517.  W.  Thorneycroft.  Improvements  in  the  manu- 
facture of  coke.     November  13. 

21,545.  G.  C.  Fowler  and  M.  I!.  Fowler.  Improvements 
irj  night  lights,  and  in  casts  and  holders  for  the  same,  and 
in  apparatus  employed  in  the  manufacture  of  the  said  night 
lights.     November  13. 

21,7)19.  W.  Smith,  jun.  An  improved  method  of  pre- 
paring peat  and  peat  briquettes  for  fire-li<rhting,  heating, 
and  analogous  purpose;.  Complete  Specification.  No- 
vember 13. 

21,611.  S.  H.  MacLachlan,  A.  R.  Anderson,  and  F.  A. 
Lacaille.    An  improved  fire-lighter.     November  14. 

21,703.  P.  Pinckncy.  Improvements  in  artificial  lighting. 
November  16. 

Complete  Specifications  Accepted. 

1894. 

20,253.  P.  C.  Tennant  and  J.  E.  Hall.  Apparatus  for 
regulating  or  controlling  the  supply  of  fluids,  chiefly  designed 
for  use  in  connection  with  apparatus  for  carburetting  or 
enriching  gas.     October  23. 

21,222.  T.  L.  Willson.  Improvements  in  the  manufac- 
ture, distribution,  and  use  of  gas  for  illumination,  heating, 
and  other  purposes,  and  in  apparatus  therefor.     October  30. 

21,441.  It.  Denormandie  and  H.  Hennebutte.  Manufac- 
ture of  petroleum  briquettes  or  blocks.     October  30. 

23,559.  F.  J.  Kooppmann.     Manufacture  of  artificial  fuel. 

November  6. 

1895. 

748.  M.  Otto.  Apparatus  for  transforming  oxygen  into 
ozone      November  13. 

7G64.  L.  G.  Harris.  Manufacture  of  artificial  fuel.  No- 
vember 6. 

11,848a.     H.     II.     Lake.  —  From     E.    N.    Dickersou. 

Apparatus  for  mingling  gas  or  air  and  acetylene  gas  or 
other  enriching  gas  for  illuminating  purposes  Novem- 
ber 20. 

14,883.  G.  Bacher.  Treatment  of  coal  slime,  and 
apparatus  therefor.     October  23. 

1 5,268.  F.  W.  H.  Hempel  and  M.  Gumpel.  Incandescent 
gas  lamps.     October  2. 

15,990.  W.  S.  Hazelton.  An  improved  method  of  and 
firebox  for  consuming  fuel  so  as  to  prevent  the  formation 
of  smoke.     October  30. 

16,927.  O.  N.  Guldlin.  Improvements  in  oil  atomising 
and  carburetting  apparatus  for  gas  generators.  No- 
vember 13. 

17,212.  F.  Forst.  Improvements  in  furnaces  and  furnace- 
feeding  apparatus  for  utilising  small  coal  and  the  like  as 
fuel.     October  23. 

1  7,2G8.  J.  E.  PHel.  Method  and  apparatus  for  vaporising 
solid  and  liquid  fuels,  and  utilising  the  vapour  for  heating 
purposes.     November  13. 


17,851.    II.   Zening. 
fuel.     November  6. 


Incandescence   lamps   for  liquid 


III.—  DESTRUt TIVK  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 
1891. 
25,173.  .J.   Meikle.       Improvement-    in    treating   coal    or 
carbonaceous  minerals  for  the  obtainment  of  ammonia  and 
(■tlier  products.      November  6. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 
19,253.  II.  H.  Lake.— From  The  Farbwerke  Muhlheim. 
Improvements  in  the  manufacture  of  snlpho  acids  of  the 
naphthalene  series,  and  of  colouring  matters  derived  there- 
from,    t  October  14. 

19,559.  I.  Levinstein  and  Levinstein,  Lim.  Production 
of  a  new  sulpho  acid,  and  of  colouring  matters  derived 
therefrom.     October  18. 

20,185.  1.  Levinstein  and  Levinstein,  Lim.  Improve- 
ments in  and  connected  with  azo  colouring  matters.  Octo- 
ber 20. 

20,313.  O.  Imray. — From  The  Farbwerke  vormals  M< 
Lucius,  and  Bruiting.     Manufacture  of  a/o  dyestuffs  from 
new  m-nitraniline  sulphonic  acid.     October  2  -. 

20,530.  II  II.  Lake.— From  K.  Oehler.  Improvements 
in  the  manufacture  of  colouring  matters.     October  30. 

20,548.  I.  Levinstein  and  Levinstein,  Lim.  Improve- 
ments in  the  manufacture  of  a  sulpho  acid  which  maj-  be 
employed  in  the  production  of  colouring  matters.  Octo- 
ber 3  L 

20,94!.  A.  G.  Green  and  H.Benfey.  Improvements  in 
the  treatment  of  technical  nitro-toluene.      November  5. 

21 .092.  O.  Imraj'. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  dyestuffs  of  the 
ltosinduline  series.     November  7. 

21.093.  C.  D.  Abel.—  From  The  Action  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  sulpho  acids  of  the 
naphthalene  series,  and  of  colouring  matters  therefrom. 
November  7. 

21,342.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  limning.  Manufacture  of  new  trisazo  colour- 
ing matters.     November  11. 

Complete  Specifications  Accepted. 

1894. 

22,276.  W.  W.  Horn.— From  W.  Maybury.  Improve- 
ments in  thickeners  or  vehicles  for  colours,  mordants,  and 
the  like.     November  20. 

23,927.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production 
of  derivatives  of  hydroxyanthraquinone.     November  6. 

25,018.  S.  Pitt.— From  L.  Cassella  and  Co.  New  pro- 
cesses for  producing  polyazo  dyestuffs  from  amido-naphthol- 
sulpho  acids.     October  23. 

25.213.  II.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Haver  and  Co.  The  manufacture  or  production  of 
azo  colours  on  fibre.     November  6. 

25.214.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters  and  a  new  material  therefor.  Novem- 
ber 6. 

25,273.  II.  Imray. — From  P.  Monnet.  Manufacture  of 
toluene  sulpho-chlorides.     November  6. 

1895. 

676.  IT.  II.  Lake. — From  K.  Oehler.  Manufacture  of 
colouring  matters.     October  23. 

1002.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  azo  dyes,  and  in  the  pro- 
duction of  black  shades  on  cotton  or  other  vegetable  fibre, 
or  on  silk  or  the  like.     November  20. 


Not. 30,1895.1       THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


1352.  J.  V.  Johnson  — From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  and  production  of  new  liasie 
colouring  matters.     November  20. 

14,483.    O.   Jmray. — From    The    Society  of    Chemical 
Industry  in  Basle.     Manufacture  of   new  "coupled  tetraso 
compounds"'    and  of   complex   polyazo   colouring  mat! 
resulting  therefrom.     November  13. 

15,157.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  black-blue  to  black 
diazo  colouring  matters  for  wool.     November  G. 

10,4o7.  II.  Loesner.  Process  for  the  utilisation  of  the 
sulphides  and  sulphydrates  of  alkaline  earths,  and  the 
production  of  anilin,  toluidiue,  or  amidobenzaldebyde^  by 
the  treatment  of  the  said  substances  with  nitro  bodies. 
October  30. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

20,433.  II.  E.  Newton.— From  J.  11.  Wingfield.  Im- 
provements relating  to  the  removal  of  suint  from  wool, 
recovering  or  separating  certain  constituents  from  the 
suint,  and  obtaining  certain  valuable  products  therefrom. 
October  29. 

iOl.  C.  Geige.  Anew  or  improved  process  for  the 
manufacture  of  chemically-prepared  peat  fibres  applicable 
to  various  useful  purpose.-.  Complete  Specification. 
October  30. 

20.669.  F.  Walton.  Improvements  in  the  manufacture 
of  floor  cloth.     November  1. 

20.670.  F.  Walton.  Improvement*  in  the  manufacture 
of  mosaic  floor  cloth  and  apparatus  therefor.      November  1. 

Complete  Specifications  Accepted. 
1894. 

19,4s5.  A.  F.  B.  Gomess.  Ad  improved  process  for 
the  treatment  of  textile  vegetable  fibres,  more  especially 
applicable  to  t'iose  of  the  urtica  family.     October  23. 

21,118.  P.  1'.  Faure.  Improvements  in  the  method  of 
and  machinery  for  decorating  ramie  aDd  other  textile  plants 
and  leaves.     November  20. 

1895. 

11,335.   L.  Boosseaa.       Improved   means   applicable    for 

use  in  the  removal  of  dark  Bpots  from  scoured  wool  or  from 
wonted  or  woollen  goods.     October  30. 

10,889.  E.  Mar.rtens.  Process  and  apparatus  for 
treating  raw  wool  and  >imilar  animal  fibres  with  solvents. 
October  2:5. 

VI.— DYEING,  CALICO  PRINTING,  PAPEB 
STAINING,  and  BLEACHING. 

Application*. 

19,213.  II.  •!.  Brierley  and  T  Brook.  Improvements  in 
macbin  -  for  -  souring  and  dyeing  warps.     October  14. 

19.144.  B.  Michel.  Producing  print  patterns  in  colours 
on   eotto  s  1)  v  the  aid   of  safranine-azo   dyestufifs. 

October  10. 

19,928.  II.  McBeafb.  An  improved  method  of  dyeing 
yards  and  WO! 

20,153.  T   F.  Ha  '.n  improved  pro*  ■ 

and  drying  yarn.     Compl   I  ication.     Octobei  25. 

20,652.  3.1  [IX. 

21,032.  \V.  Hepworth-Collins.     Improved  apparatai 

dyeing,  impregnating,  dig 
carbonising,  and   Other*  iting  cotton, 

1 ,  Milk,  jote,  rbea,  china  grass,  and  other  fibrous    u 
lis   in   a  raw,  manufactured,    01  partly   manufactured 

ruber  7. 

21,355.  I.  '     0  ;-.     [mprovementi    in    the   produc 

1  of  coloured  border  effects  on  fast  black  dyed  grounds 
upon  ordinal  in  cloth 

1  and  the  like.     Novembi  r  l  I . 


21,893.  M.  Walton.  Improvements  in  bleaching  kiers. 
November  12. 

21,511.  L.  Mistovski.  Improvements  in  the  production 
of  ornamental  and  other  designs  upon  waterproof,  textile, 
and  other  fabrics.     November  13. 

Complete  Specifications  Accepted. 

1895. 

256.  J.  Bobb  and  J.  Grime.  Producing  white  and 
coloured  patterns  on  eotlon  fabrics  in  combination  with  azo 
dyes.     November  13. 

693.  E.  Ileppenstall  and  E.  Sykes.  Apparatus  for  dye- 
ing loose  cotton,  wool,  and  other  fibres.     November  13. 

18,570.  N.  Browne. — From  A.A.Vogelsang.  Pleaching, 
dyeing,  and  otherwise  treating  yarn  in  cops  and  the  like, 
and  fabrics  iu  bales,  and  apparatus  therefor.     November  20. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

19,270.  A.  E.  Hetherington,  J.  Raschen,  F.  Hurler,  and 
J.  Brock.  Improvements  iu  the  manufacture  of  salpho- 
cyanides  and  in  apparatus  therefor.     October  14. 

19,445.  II.  S.  Elworthy  and  P.  D.  Henderson.  Improve- 
ments in  the  manufacture  of  carbonic  acid  gas  by  the 
utilisation  of  waste  product  produced  in  making  calcium 
carbide.     October  1G. 

r.),692.  A.  R.  Davis.  An  improved  apparatus  for  the 
manufacture  of  salt.     October  19. 

20,377.  W.  Mills.  Improvements  in  manufacturing 
metallic  fluorides.     October  29. 

2o.448.  P.  Cannell-Bunn.  Conversion  of  the  waste 
products  from  the  manufacture  of  alkalis,  and  known  as 
Weldon  mud.  into  a  marketable  pigment.     October  30. 

20,752.  1'.  W.  Saatmann.  Improvements  in  apparatus 
for  the  manufacture  of  ammonia.      November  2. 

21,008.  G.  0.  Kinloch  and  J.  II.  Butterworth.  A  new 
preparation  of  compounds  of  alumina  and  iron  to  be  used 
for  dyeing  purposes  and  the  arts  generally.     November  7. 

21,199.  J.  Renshaw.  Improved  proce>-  of  salt  manu- 
facture.    November  8. 

21.379.  C.  F.  Clans.  Improvements  in  and  relating  to 
the  recovery  of  oxide  of  zinc  from  solutions  of  zinc  sulphate 
obtained  in  the  treatment  of  ores  containing  zinc  sulphide: 
November  11. 

21.380.  ('.  F.  Clans.     Improvements  in   the  roasting  of 

sulphide  ore-.      November  II. 

21,678.  J.  Raschen  and  J.  Brock.  Improvements  in  the 
manufacture  of  cyanides  and  ft-rrocyanides  from  sulpho- 
cyanides  and  in  the  recovery  of  by-products.     November  14. 

Complete  Specifications  Accepted. 
1894. 

21,945.  \V.  Thomson  and  B.  J.  Worsley.  Apparatus 
for  use  in  the  decomposition  of  common  salt,  in  the  pro- 
duction of  sulphate  of  soda,  or  for  analogous   purposes. 

NO!  ember  20. 

21,052.  J.  S.  Wallace  and  F.  L.Bali.  Manufacture  of 
cai  bon  dioxide.     ( October  23. 

i  l.  J.    Raschen,    R.   II.    Davidson,   and    J.    Brock. 

Manufacture    of    cyanides    or    ferrocyanides    from    their 

iponding  sulphocyanides.    October  30. 

24,859.  T.   Parker.     Improvements  in  the  utilisation  of 

waste  or  spent  acid  pickle  from  galvanising  works  or  other 

works  where  iron  is  treated  b\  acid,  and  in  thi 

the  recover]  or  obtainment  of  chlorine)  of  oth 
ducts  containing  chlorine.     November  13. 

25,860    l    Parker.     Maoufactnn    of  potassium  chlorate, 
mber  20. 

18  9  5. 

'99.  <  .  Raspe.  Manufacture  of  pure  ammonium  car- 
bonate.   October  23. 
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382,  .i  .i   ii I.     Manufacture  of  gold  solvents.    Novem- 

20. 

:i\n.  A..  Goldberg  and  W.  Siepermann.  1'rocess  for  the 
preparation  of  Bulpnocyonides.     November  20. 

1348.  II.  Brewer.  Utilisation  of  liquors  from  chlorina- 
tion  roasted  ores  or  tailings.     November  18. 

18,016.  C.  1).  Abel. — From  H.  Meeos.  The  utilisation 
of  tbe  gases  resulting  from  fermentation  and  from  lim<  - 
kilns  for  the  production  of  alkaline bicarbonates  and  of  pure 
carbon  dioxide,  applicable  for  treating  saccharide  matters, 
the  production  of  liquid  carbon  dioxide,  and  other  purposes. 
October  30. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

19,716.  \V.  T.  Griffin,  J.  Lewis,  and  G.  H.Llewellyn. 
Improvements  in  kilns  or  ovens  for  firing  or  baking  porce- 
lain, earthenware,  and  other  descriptions  of  pottery  and 
clay  goods  :  also  for  calcining,  metal  heating,  an.l  similar 
purposes.     October  21. 

19,804.  J.  H.  Croskey  and  J.  Locke.  Improvements  in 
and  in  the  manufacture  of  wire  glass.  Complete  Specifica- 
tion.    October  22. 

19,844.  M.  J.  Owens  and  E.  D.  Libbey.  Improvements 
in  glass-blowing  machines.  Complete  Specification.  Octo- 
ber 22. 

19,84.5.  M.  J.  Owens  and  E.  D.  Libbey.  Improvements 
in  glass-blowing  machines.  Complete  Specification.  Octo- 
ber 22. 

20,204.  J.  Lockhart.  An  improved  fire-tile  mainly 
designed  for  use  in  furnaces  for  calcining  and  roasting 
materials  containing  gold  or  silver.     October  26. 

20,367.  G.  L.  Allen.  Improved  drying  floor  for  bricks, 
tiles,  pottery,  and  the  like.     October  29. 

20,632.  W.  S.  Bancroft  and  G.  F.  Priestley.  Improve- 
ments  in  machinery  for  the  manufacture  of  retorts,  pipes, 
tiles,  bricks,  ;md  other  goods  from  clay  or  like  material. 
November  1. 

21,034.  W.  Christie.  A  new  or  improved  saggar  or  case 
for  firing  clay7  goods.     November  7. 

21,630.  C.  Bruart  and  P.  Lambot.  New  material 
for  polishing  glass.  Complete  Specification.  Novem- 
ber 14. 

Comtlete  Specifications  Accepted. 
1895. 

585.  T.  Ennson.  Measuring  and  delivering  molten  glass 
or  other  material,  and  means  therefor.     November  13. 

586.  T.  Ennson.  Press  for  moulding  glass.  Novem- 
ber 13. 

587.  T.  Ennson.  Process  of  manufacturing  moulded 
glass.     November  20. 

6401.  W.  P.  Thompson.— From  J.  N.  Gregg  and  C.  C. 
tStouffer  Apparatus  for  the  manufacture  of  wire  glass. 
October  23. 

7947.  C.  Bateson  aDd  C.  Bateson.     See  Class  I. 

16,289.  H.  Muller-Hickler.  Decorating  glass.  Novem- 
ber 6. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

19,733.  J.  Tompkins,  F.  Pemberton,  and  J.  Tompkins. 
Improvements  in  machines  for  grinding  cement  and  the 
like.     October  21. 

19,831.  ■«'.  Williams  and  H.  Deffett  and  Co.,  Lim.  A 
Dew  or  improved  process  for  use  in  making  cements. 
October  22. 

20,119.  T.  Hyatt.  Improvement  in  pavements.  Octo- 
ber 25. 


20,151.  A.  a.  Wright.  Improvements  in  fireproof  floors 
and  ceilings.    Complete  Specification.     October  25. 

20,246.  Count  A.  de  Sainte-Marie  and  A.  Hoffmann. 
Improvements  in  the  treatment  <>f  wood.     October  26. 

20,250.  W.  T.  Lord.  Paving  and  other  blocks,  dabs, 
&c.     October  28. 

2o, 304.  (J.  W.  Parker.  A  process  for  treating  gypsum 
rock  to  imitate  chalcedony.     October  28. 

20,653.  1!.  Grant.  Improvements  in  the  production  and 
manufacture  of  cements  from  blast-furnace  slags.  No- 
vember 1. 

20,687.  S.  de  la  G.  Williams.  Improvements  in  kilns  or 
ovens  for  burning  lime,  cement-,  and  bricks,  and  for  other 
like  purpose?.     November  1. 

20,770.  W.  Biische.  Improvements  in  brick-burning  and 
other  kilns.     November  2. 

20,892.  J.  A.  Thomlinson.  Improvemftnts  in  fireproof 
walls  or  partitions.     November  5. 

21.293.  F.  W.  Golby. — Erom  F.  Schmeisser.  Improve- 
ments in  the  manufacture  of  cement  or  plaster  compounds. 
Complete  Specification.     November  9. 

21.294.  E.  Nelson.  Improvements  in  the  manufacture 
of  damp-prcof  material.     November  9. 

21.295.  O.  Schwarz.  A  material  suitable  for  use  in 
building  and  the  like,  and  means  for  manufacturing  the 
same.     November  9. 

21,537.  J.  Holroyd.  Improvements  in  or  connected  with 
the  manufacture  of  terra  cotta  and  like  blocks  for  building 
purposes.     November  13. 

21,735.  A.  B.  Grieg.  Improvements  in  tbe  construction 
of  paving-blocks  for  roads,  footpaths,  and  other  way-. 
November  15. 

Complete  Specifications  Accepted. 
1894. 

21,734.  E  Weckwarth  and  M.  Hoeft.  Manufacture  of 
cements  for  making  mortars  suitable  for  the  production  of 
artificial  stone.     November  13. 

22,633.  J.  Leuba.  An  improved  paving  stone.  Octo- 
ber 23. 

22,793.  W.  Orr.  Improvements  in  concrete  and  composite 
buildings  or  structures.     October  23. 

23,123.  W.  P.  Campbell  Everden.  An  improved  method 
of  and  means  for  mixing  clays  and  other  materials  of  a 
similar  nature,  more  especially  suitable  for  use  in  tbe  manu- 
facture of  cement.     November  6. 

23,918.  T.  Potter.  Construction  of  fire-proof  floors  and 
ceilings.     October  23. 

1895. 
1092.    C.    Major.      Fire-proof    and    ventilating    floors. 
November  20. 

15,517.  C.  W.  Jefferson.  Paving  streets,  roads,  path- 
ways, and  the  like,  and  manufacture  of  same.     October  23. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

and   J.    Pinfold.     Improvements 
of  aluminium   and   to  apparatus 


19,265.  J.  G.  Accies 
relating  to  the  working 
therefor.     October  14. 

19,292.  A.  E.  Tucker, 
metals.     October  15. 

19,334.  J.  J.  Maclean  and  M.  W.  W.  Mackie.  Improve- 
ments in  apparatus  for  extracting  gold  or  other  metals 
from  the  sea  and  from  other  waters  or  solutions. 
October  15. 

19,352.  E.  A.  Lrehling.  Improvements  in  apparatus  and 
method  for  casting  and  conveying  metal  from  furnaces. 
Complete  Specification.     October  15. 

19,681.  H.  L.  Sulman.  Improvements  in  the  extraction 
of  gold  and  silver  from  their  solutions.     October  19. 


Improvements  in  tbe  coating  of 
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I'.i.tsj.  .1.  Jones.  A  twyer  for  the  better  distribution 
of  blast  in  blast  furnaces  and  cupolas.    October  22. 

19,899.  A.  E.  Tucker.  Improvements  in  tin-  coating  of 
metals.     October  23. 

20,22(5.  W.  C  Stiff  :uid  F.  J.  Clinch-Jones.  An  im- 
provement or  improvements  in  recovering  tin  from  scrap 
or  waste  tin-plate,  and  from  other  tin-coated  metals. 
<  teteber  26. 

20,342.  P.  Maclaren,  1).  Hughes,  and  W.  Davics.  An 
improvement  in  apparatus  or  machinery  for  coating  metal 
sheets  with  tin,  lead,  or  other  coating  metal  or  alloy  of 
metals.     October  -29. 

20,440.  R.  I.  Romau.  Improvements  in  the  manufac- 
ture of  tubes  of  aluminium  and  its  alloys.     October  29. 

20,472.  A.  F.  Wileman.  A  machine  and  the  construc- 
tion of  the  same  for  the  amalgamation  of  auriferous  or 
compound  ores  by  a  dry  process.     October  30. 

20,475.  F.  J.  Chaplin  and  R.  Chaplin.  Improvements 
in  the  mode  and  means  for  annealing  metals.     October  30. 

20,533.  C.  A'autin,  II.  L.  Sulman,  S.  II.  Johnson,  and 
( '.  C.  Hutchinson.  Improvements  iu  extracting  metals 
from  their  ores  ?nd  in  apparatus  therefor.     October  31. 

20,635.  S.  0.  Cowper-Coles  and  C.  R.  G.  Smythe.  An 
improved  process  for  the  treatment  of  zinc  ores.  Novem- 
ber 1. 

20,792.  W.  II.  Hyatt.  Improvements  in  a  method  for 
extracting  gold  without  the  use  of  water,  and  improvements 
in  apparati  for  effecting  same.     November  4. 

20,953.  G.  Parkes.  An  improved  process  of  tempering 
steel.     Novemher  G. 

21,140.  B.  Cochrane  and  G.  Love.  Improved,  treatment 
of  iron.     November  8. 

21,186.  R.  1.  Roman.  The  manufacture  of  a  new 
aluminium  alloy.     Novemher  8. 

21,575.  H.  Partin.  A  new  alloy  of  aluminium.  No- 
vember 13. 

21,644.  S.  O.  Cowper-Coles,  M.  TJlcoq,  W.M.Guthrie, 
and*  .  R.G.  Smythe.  Improvements  in  means  for  obtain- 
ing gold  from  its  solutions.     November  14. 

21,699.  J.  Paine  and  li.  W.  Paine.  A  process  for  the 
utilisation  of  old  steel  rails  or  new  rail  crops  without  re- 
melting.     November  15. 

21.750.  I.  A.  Chavanne.  An  improved  process  relating 
to  the  casting  of  metals.     November  15. 

21.751.  I.  A.  Chavanne.  An  improved  process  for 
treating  iron  and  steel.     November  15. 

Comi'i.ktk  Specifications  Accepted. 

1891. 

19,797.  The  Cowper-Coles  Galvanising  Syndicate,  I.im., 
and  S.  O.  Cowper-Coles.  Manufacture  or  production  of 
zinc-coated    wire   and    other    zinc-coated    metallic    articles. 

Improvements  in  armour  pi  at  i  s. 


21,820.   A.  II.  smith. 
November  20. 

22,006.  T.  Hampton      Manufacture  of  compound  armour 
plate-.     November  1 1. 

23,557.  J.   Plleger.     Proa   -    lor    extracting  gold    and 
silver  from  ore-.     November  18. 

24,887.  C.  Dreyfus.     Utilisation  «t  certain  iron  residues. 
October  80. 

1895. 

'1  .  Jive's.     Improvements  in   the  manipulation  and 
treatment  of  blast  furna<  and  other  slag,  and  in  the 

apparatus  therefor.     November  13. 
I,  .1.  J.  Hood.     See  (  bm  VII. 
1023.  E.  Peipers.    Production  of  chilled  metal  cast 

'nber  80. 

.  A.    Roger.    A    new   process   for   the   electrolytic 

preparation  of  aluminium,      November  20. 
7'.»I7.  '  ,  Bateson  and  <  .  Bateson.     Seel  la  -  I 


11,072.  E.  Fischer.E.  Klein,  and  P.  Mahlstedt.  Method 
of  extracting  precious  metals  from  their  ores.     October  23. 

19,352.  E.  A.  Uehling.     Improvements  in  apparatus  and 

method    for  casting  and    conveying  metal    from   furnaces. 
Complete  Specification.     October  15. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

19,442.  A.  Hirsch,  An  improved  method  of  and  appa- 
ratus for  welding  by  electricity,  and  for  other  purposes, 
October  1 6. 

19,647.  W.  II.  Willatt.  Improvements  in  secondary 
batteries.     October  19. 

19.669.  A.  Schanschieff.  Improvements  in  secondary 
battery  plates.      October  19. 

19.670.  A.  Schanschieff.  Improvements  in  secondary 
batteries.     October  19. 

19,745.  J.  Korner.  Improvements  in  and  in  the  manu- 
facture of  plates  for  electric  accumulators  or  secondary 
batteries.     October  21. 

19,934.  C.  A.  Burghardt  and  G.  Rigg.  Improvements  in 
a  process  and  apparatus  for  the  electrolytic  production  of 
metallic  zinc  and  metallic  copper  from  zinc  ore  containing 
copper,  and  oxygen  gas  as  a  by-product.     October  23. 

20,131.  P.  Opitz  and  W.  Petschel.  An  improved  manu- 
facture of  secondary  or  storage  battery  plates.     October  25. 

20.214.  E.  S.  Boynton.  Improvements  in  tubular  gal- 
vanic batteries.     Complete  Specification.     October  26. . 

20.21.5.  E.  S.  Boynton.  Improvements  in  double-fluid 
galvanic  batteries.     Complete  Specification.     October  26. 

20,216.  E.  S.  Boynton.  Improvements  in  galvanic  bat- 
teries.    Complete  Specification.     October  26. 

20,306.  J.  Langelaan.  Improvements  in  electric-power 
storage  batteries  or  accumulators.  Complete  Specification. 
October  28. 

20,131.  J.  J.  Rooney.  Improvements  in  secondary  bat- 
teries.    Complete  Specification.     October  29. 

20.512.  C.  Bell  and  G.  \V.  Bell.  Improvements  in  or 
connected  with  apparatus  for  the  electrolytic  decomposition 
of  brine.     October  81. 

20,572.  C.  Marschner.  Improvements  in  and  relating  to 
the  active  material  for  secondary  electric  batteries.  Octo- 
ber 3 1 . 

20,821.  W.  Grimes.  Improvements  in  or  relating  to 
electric  batteries.     November  I. 

20,828.  W.  Rowbotham.  Improvements  in  or  relating  to 
primary  electric  batteries.     November  4. 

20,843.  C.  P.  Shrewsbury,  F.  L.  Marshall,  and  J.  L. 
Dobell.     Improvements  in  electric  batteries.     November  5. 

21,050.  L.  Marchlewski  and  M'.  Hertz.  Improvement  on 
the  preparation  of  hydrosulphite  of  sodium  by  the  electric 
current.     November  7. 

21,090.  II.  A.  Bessemer.  Improvements  in  or  relating 
to  welding  or  joining  together  metals  by  electricity. 
November  7. 

21,283.  A.  s.  Elmore. —  If  rom  J.  O.  S.  Elmore.  Improve- 
ments in  the  electro-depositing  of  metals.      November  9. 

20,164a.  8.  0.  Cowper-Coles,  M.  Ulcoq,  W.M.Guthrie, 

and  < '.  K.  G.  Smythe.      Improvements  iu  or  connected  with 

cathodes   foi    use   in    the   electrolytic   deposit   of    metals. 
Piled  Novemher  11.     Date  claimed  October  25,  [895. 

21,759.    T.    \V.    Allan,    A.    Powell,    and    ( '.    .1.    Tibbit.s. 

Improvements  in  electric  storage  batteries  or  accumulators 
mber  1 5. 

COHI'I.KTK    Sl-KCIPICATION.H    AcOKPTKD. 

1894. 

120,259.  Electrolytic  apparatus  foi  decomposing  metallic 
-alt  .     i  ictohei 

o 


I 


Til J>]   JOUKNAL   OF  THE   SOCIETY   OF   CHEMICAL  INDUSTRY. 


[Nov.  80, 1895. 


23,117.  L.  P.  Ilulin.  An  improved  electrolytic  process 
ami  apparatus  for  obtaining  rich  alloys  of  the  metals  of  the 
alkalis    or    alkali    earths    and    the    production    of    halogen 

elements.    <  October  3<>. 

2;f,l9H.  L.  1  *.  1 1  ii  li  ii.  Process  for  the  treatment  of  certain 
metallic  alloys  for  the  manufacture  of  elements  for  voltaic 
batteries  and  caustic  alkalis  or  their  derivatives.  Novem- 
ber  20. 

23,679.  La  Societe  des  Cuivres  de  France.  Process  f or 
the  manufacture  of  metallic  articles  by  electro-deposition. 
November  6. 

25,074.  It.  O.  Lorenz.  Process  and  apparatus  for  the 
production  of  zinc  and  lead  by  electrolysis  of  the  melted 
chlorides.     November  l.'t. 

1895. 

107.  E.  M.  Levetus,  H.  Levetus,  and  W.  ltowbotham. 
Primary  batteries.     November  20. 

28 1G.  F.  King.     Secondary  batteries.     November  20. 

11,728a.  W.  Shaw.     Voltaic  batteries.     October  30. 

13,900.  R.  W.  Gordon.  Galvanic  batteries.  Novem- 
ber 20. 

17,288.  W.  A.  Rosenbaum.  Electrolytic  decomposition 
of  alkaline  salts.     October  23. 

17,603.  M.  M.  Bair.     Electric  batteries.     October  30. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

19,890.  A.  J.  Moult. — From  T.  J.  Lovett.  An  improved 
manufacture  of  a  lubricating  compound.  Complete  Speci- 
fication.    October  22. 

19,960.  W.  P.  Thompson. — From  A.  des  Cressonnieres 
and  E.  des  Cressonnieres.  Improvements  in  the  mixing 
and  kneading  of  soap  and  other  like  plastic  substances,  and 
in  apparatus  therefor.     October  23. 

20,003.  E.  J.  T.  Digby.  An  improved  method  of  pro- 
ducing soft-soap.     October  24. 

20,107.  H.  T.  C.  Kraus.  Improvement  in  the  process  of 
extracting  oil  from  vegetable  seed.  Complete  Specification. 
October  25. 

20,433.  H.  E.  NewtoD.— From  J.  H.  Wingfield.  See 
Class  V. 

20,621.  J.  Stalker.  An  improvement  in  the  manufacture 
of  soap  for  washing  and  blueing  simultaneously.  Novem- 
ber 1, 

20,795.  E.  Tate  and  W.  Moss.  The  "  magic  cleanser." 
November  4. 

21,557.  P.  C.  D.  Castle.  A  new  or  improved  detergent 
or  tanning  substance.     November  13. 

Complete  Specifications  Accepted. 

1894. 

20,158.  M.  Perls.  Improvements  in  materials  for  and 
in  the  manufacture  of  soft-soap.     September  25. 

21,131.  A.  L.  G.  Dehne.  Process  for  the  separation  of 
oils  and  fats  from  water.     November  6. 

24,669.  J.  McLaren.  Cleansing  powers  of  soap.  No- 
vember 6. 

1895. 
1 1,606.  A.  F.  Beyer  and  A.  G.  Beyer.     Power-presses  for 
soap.     November  6. 

XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 
20,243.  E\   Hornting.      A    substitute    for   india-rubber, 
gutta-percha,  and  substances  of  a  like  nature,  and  process 
for    manufacturing    the    same.      Complete    Specification. 
October  26. 


21,085.  J.  McGillivrav.  An  improved  preservative 
coating  for  metals.      November  7. 

21,17.").  .1.  Noad.  An  improved  method  and  means  of 
producing  lead  oxide.     November  8. 

21,226.  I).   X    Woods  and  W.   P.  Mackay.      Improved 
composition  for  blacking  and  dressing  leather.    November 8. 
21,379.  C.  F.  Claus.     See  Class  VII. 

21,646.  E.  Garton.     Improvements  in  and  relating  to  the 

production  of  oxide  of  zinc.     November  14. 

21,717.  W.  Walters  and  W.  T.  Nichols.     An  improved 

patent-leather  dressing.     November  15. 

Complete  Specification  Accepted. 

1894. 

22,020.  A.  Tolhurst.  A  new  or  improved  composition 
for  the  preservation  of  iron,  steel,  wood,  and  stone  from 
rust,  corrosion,  and  scaling,  and  for  preventing  the  fouling 
of  ship's  bottoms.     September  20. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

20,123.  M.  Lewin.  Improvements  in  tanning.  Com- 
plete Specification.     October  25. 

21,557.  P.  C.  I).  Castle.     See  Class  XII. 

21,666.  T.  H.  L.  Bake  and  H.  A.  Leverett.  Improve- 
ments in  and  connected  with  apparatus  for  tanning. 
November  14. 

21,720.  C.  D.  Abel.— From  The  Chemische  Technieches 
and  llygienisches  Institut  Dr.  Popp  and  Dr.  Uecker.  Im- 
provements in  lyes  or  liquors  for  preparing  hides  for  tanning. 
November  15. 

Complete  Specifications  Accepted. 

1895. 

16,493.  R.  Haddan.— From  J.  Scholl.  Manufacture  of 
marbled  leather.     November  13. 

18,178.  A.  F.  Diehl.  Process  and  apparatus  for  the 
treatment  of  raw  hides.     November  13. 


XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

20,303.  R.  Silcock.  Improvements  relating  to  the  pre- 
paration or  treatment  of  bones  and  mineral  phosphates  for 
fertilising  purposes.     October  28. 

21,627.  L.  Trails  and  E.  Burmeister.  Improvements  in 
the  treatment  of  manure,  and  in  preservatives  and 
disinfectants  for  manures.  Complete  Specification.  No- 
vember 14. 

Complete  Specification  Accepted. 

1895. 
8101.  R.  T.  Savage  and  E.  G.  Walker.     Treating  animal 
blood  for  manurial  purposes.     November  20. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Applications. 

21,314.  A.  L.  Tedesco.  Process  for  mauufacturing  pure 
dextrose.     Complete  Specification.     November  11. 

21,654.  W.  H.  Schwartz.  Improvement  in  sugar. 
November  14. 

Complete  Specifications,  Accepted. 

1895. 

16,340.  L.  Fuchs.  Device  for  promoting  the  crystal- 
lisation of  sugar  out  of  sugar  solutions  or  masseemte. 
October  30. 

18,016.  C.  D.  Abel.— From  H.  Meeus.     See  Class  VII. 
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XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

19,335.  E.  Edwards. —  From  M.  I'ringsheim  and  II. 
Lezius.  An  improved  process  and  apparatus  for  the 
separation  of  yeast  from  fermented  wort.     October  15. 

19,674.  II.  Georgin.  An  improved  process  for  the 
sterilisation  of  beer  worts  to  render  them  unchangeable. 
October  19. 

20,130.  R.  Free.  Improvements  in  the  preparation  or 
treatment  of  beer.     ( )ctober  25. 

20,170.  W.  T.  Ramsden.  Improvements  in  boiling  beer 
and  extracting  the  valuable  properties  of  the  hops,  and 
apparatus  connected  therewith.     October  20. 

20,898.  B.  W.  Valentin  and  W.  D.  Rock.  Apparatus 
for  drying  brewers'  grains  and  like  material.  Novem- 
ber 5. 

20,997.  S.  Kuhhnann.  Improvements  in  brewing  and 
apparatus  therefor.     Complete  Specification.     November  6. 

Complete  Specifications  Accepted. 

1894. 

17.S48.  C.  J.  Ollagnier.  Improvements  in  apple,  wine, 
and  other  presses.     October  23. 

24,672.  G.  Field.  Improvements  in  or  connected  with 
mixing  or  blending  apparatus  for  beer  and  other  liquids. 
November  6. 

XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. —  Chemistry  of  Foods. 

20,219.  C.  G.  Moor.  Humanised  condensed  milk. 
( letober  26. 

20.798.  R.  L.  Clarke.  An  improved  method  of  malting 
wheat.     Complete  Specification.     November  4. 

20.799.  R.  L.  Clarke.  Improvements  in  the  manufacture 
of  wheat  meal.     <  omplete  Specification.     November  4. 

21,103.  T).  Gray,  jnn.  Improvements  in  preparing  fat 
tor  use  as  a  comestible.  Complete  Specification.  No- 
vember 7. 

21,198.  A.  M.  Clark. — From C.  H.  Boehringer and  Sohn. 
An  improved  baking-powder.     November  8. 

B. — Sanitary  Chemistry. 

19,30m.  H.  J.  N.  Berge.  Improvements  in  or  relating  to 
processes  and  apparatus  lor  the  purification  of  drinking- 
water.     October  1"). 

19,952.  G.Mac  Donald,  improvements  in  and  connected 
with  the  manufacture  of  material  for  filtering  water, 
sewage  effluents,  saccharine  juices,  alcoholic  liquor-,  illu- 
iiiiiiatinp  gas  and  other  liquids  and  fluid-,  and  for  use  in 
I  lie  manufacture  of  steel.     October  23. 

20,030.  Q.  W.  Smith.  Improvements  in  the  treatment 
and  utilisation  of  gases,  grease,  and  extracts  from  towns' 
sewage  and  other  matters.    October  24. 

20, .'566.     G.    C.     Purvis.      New    or    improved    method    iii 

sewage  precipitation.    Complete  Specification.    Octob 

21,142.  D.  Cameron  and  F.  J.  Commin,  Improvements 
in   the  treatment  of  sewage   and   in  apparatus   th< 

November  8. 

21,621.  J.  Simpson,  J.  W.   Simpson,  and   I:.  J.  II.  Riley. 

[mpro  relating  to  the  treatment   of  the  precipitate 

dimenl  formed  bj  the  purification  ol  the  effluent  water 

from  Ueachworks,  dveworks,  printworks,  paper  works,  and 

the  like.    November  1 1. 

19,418    II-   Hiscott.     An   improved  disinfectant   oi   'run 
eptic,  disinfecting,   sanitary,   and  other 
|,ur|,o  •        Complete  Specification.     October  16. 


19,814.  10.  W.  Rowsell  and  C.  Ktansfeld.  A  crystal 
carbolic  disinfectant  and  deodorant  powder.     October  22. 

20,355.  (i.  C.  Kinloch,  C.  Heap,  and  .1.  II.  Butterworth. 

Improvements  in  the  production  of  compositions  for  treat- 
ing sewage  matters  or  other  foul  waters.     October  29. 

20,897.  A.  II.  Barley.  An  improved  preparation  adapted 
for  disinfecting  and  deodorising  purposes  for  the  toilet  and 
for  medicinal  and  other  uses.     November  5. 

21,604.  W.  A.  Morley  and  T.  S.  Henderson.  A  purify- 
ing deodoriser  for  the  prevention  of  foul  gases  arising  from 
sewerage  or  cesspools  entering  the  air.     November  II. 

Complete  Specifications  Accepted. 
A.  — Chemistry  of  Foods. 
1894. 
21,710.  C.F.Hope.  Manufacture  of  cheese.   October  30. 
24,706.  F:.  Fischer,  H.  Zedler,  and  E.  Klein.     Improve- 
ments in  preparing  a  substitute  for  coffee,  and  apparatus 
therefor.     October  23. 

1895. 

16,145.  W.  P.  Thompson.— From  E.  Hilberg.  Process 
and  apparatus  for  the  treatment  of  milk,  bouillon,  or  the 
like,  to  produce  and  entirely  germ-free  and  transportable 
alimentary  product.     October  30, 

B. — Sanitary  Chemistry. 

1895. 

12,279.  H.  F.  C.  labeling.  New  or  improved  process  and 
apparatus  for  purifying  liquids.     November  G. 

C. — Disinfectants. 

1895. 

11,785.  G.  R.  Morrison.  An  improved  sheep  dip  and 
antiseptic  dressiug  and  preservative  for  hides  and  the  like. 
October  30. 

1  1,305.  A.  Pickles.  Improved  antiseptic  and  disinfect- 
ing compounds,  applicable  also  for  washing  sheep  and  other 
animals,  and  for  the  like  purposes.     November  13. 

18,223.  J.  L.  Wade.  An  improved  disinfectant  com- 
pound which  may  be  used  for  dipping  sheep,  also  as  an 
antiseptic  for  purifying,  disinfecting,  and  geueral  detergent 
purposes.     November  20. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

19,471.  G.  W.  A.  FitzGeorge  and  II.  .1.  Brown.  Rapid 
paper-coating  process.     October  16. 

20,860.  F.  Hancock  and  F.  L.  Fordham.  A  process  for 
etching  and  staining  xylonite.     <  letober  29. 

20,652.  .1.  Tait.  Improvements  iu  bleaching  paper  pulp. 
November  1. 

20,726.  J.  Schofield.  Improvements  in  waterproof 
roofing  paper  for  houses,  sheds,  and  the  like.     November  2. 

2  I,  H79.  J.  (J.  Richardson.  Improvements  in  or  relating 
to  the  manufacture  of  celluloid  or  like.    November  7. 

21,318.  L.  Hutchinson.     Pulp  wood.     November  11. 

21,470.  I  .  Marga.  Improvements  in  or  relating  to 
cellulose  compounds  and  articles  manufactured  therefrom. 
November  12. 

Comi'Lktk  Specification  Accepted. 

1891. 

22,566.  A.  Grand  jean.  A  new  product  obtained  from 
papei  or  pulp,  applicable  for  use  ;is  a  filtering  material 
and  in  the  manufacture  of  celluloid,  collodion,  am!  ex- 
plosives, and  for  other  purpose!       \o\eml>rr  |:>. 
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XX.— FINK   CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

L 9,709.  P.  Hartmann.    An  improved  process  tor  manu- 
facturing a  solution  of  sulphurous  acid  for  curative  purp 
Complete  Specification.     <  '■  tober  19. 

lid,.!;!,.  P.  Auchinacbie.  improvement  in  the  distillation 
of  aromatic  water-,  such  as  elder-flower  water,  rose  water, 
and  the  like.     October  29. 

20,827.  II.  E.  Newton. —  From  The  Parbenfabriken  vor- 
uiiils  P.  Bayer  and  <'<>.  The  manufacture  of  pharmaceutical 
substances.     November  4. 

21,20:!.  A.  Eichengrtin.  New  ami  useful  bodies  derived 
from  iodoform.    November  8. 

COMPLETE    Sl-KCIFICATIONS    AcCKPTED. 

1894. 

22,01 7.  II.  E.Newton. — From  The Farbenfabriken  vor- 

mals  l''.  Bayer  and  Co.     The  manufacture  or  production  of 
pharmaceutical  compounds.     September  25. 

2l,:S08.  T.  Chamiugs.     Germ  extract.      November  20. 

24,447.  M.Otto.    Apparatus  for  distillation.   November  G. 

24,'JOl.  O.  Imray. —  From  The  Fanverke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  new  carbonic  esters 
of  acylauoido-pheuols  and  of  their  alkylised  derivatives. 
October  30. 

1895. 

10,9.");").  C.  Fahlberg.  Improvements  in  the  manufacture 
of  saccbarine  or  compounds  thereof,  ami  in  the  production 
and  treatment  of  materials  for  use  therein.      November  13. 

17,322.  J.  Imray. — From  La  Soeiete  Chimique  des  I  sines 
du  Rhone  Anct.  Gilliard,  F.  Monnet,  and  Cartier.  Manu- 
facture of  vanillin  from  protocatechuic  aldehyde.  October  30. 

l*.t,040.  F.  Valentiner.  Process  for  the  preparation  of 
acetophenonphenetidid.     November  20. 

XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Application. 
19,711.  J.  Joly.     Method  of  obtaiuiug  a  colour-sensitive 
iilni  or  plate.     October  21. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

19,223.  A.  F.  Hargreaves.  Improvements  in  explosives. 
October  14. 

19,607.  E.  Dickson.  An  improved  gunpowder.  Com- 
plete Specification.     October  19. 


20,284.   A.    Doutrelepont.     New  or    improved  explosive 

substances,    and    process    of    manufacturing    the     nine. 

October  20. 

2o,3()7.  A.  Pain,  improvements  in  or  relating  to  deto- 
nating fog  Bignals  for  railways.     October  28. 

21,755.  T.  L.  Willson.  Improvements  in  the  production 
ol  nitrogen  compounds,  and  in  apparatus  employed  therein. 
I'iKd  November  15.  Late  applied  for  April  15,  1895, 
being  date  of  application  in  United  States 

Complete  Specifications  Accepted. 
1894. 

20,593.  G.  Schinko. — From  A.  Thimann.  Improvements 
in  or  relating  to  lucifer  matches  and  the  like.    November  C. 

22,019.  F.  Greening,  jun.     Manufacture  of  nitro-cellulose 

or  pyro.w  lin  compounds.     November  13. 

25,058.  J.  Watson.  Manufacture  of  igniferous  fuses. 
November  6. 

1895. 

15,834.  L.  W.  Buse.  Manufacture  of  explosives.  Oc- 
tober 9. 

16,801.  H.  Maxim.  Manufacture  of  explosives.  No- 
vember 13. 

18,575.  J.  I.  Williams.  An  improvement  in  matches 
November  13. 

XXIII. -ANALYTICAL   CHEMISTEY. 
Application. 

20,051.  E.  Jahr.  Process  and  apparatus  for  the  analysis 
of  butter  aud  other  fats.  Complete  Specification.  October  2  1 . 

Complete  Specification  Accepted. 

1894. 

24,780.  E.  Ilerisse.  Composition  for  the  production  of 
moulded  articles.     November  20. 


PATENT  UNCLASSIEIABLE. 

Complete  Specification  Accepted. 
1895. 
H.    Albert.      Manufacture     of    a     carbonaceous 


138 
absorbent 


November  13. 


Printed  and  Published  by  Etke  and  Spottib'woo:de,  East  Harding  Street,  London,  E.C.,  for  the  Society  of  Chemical  Industry, 


THE   JOURNAL 


07  THE 


Society  of  Comical  ^t^ustry: 

A    MONTHLY    RECORD 

FOR  ALL  INTERESTED  IN  CHEMICAL  MANUFACTURES. 


No.  12.— Vol.  XIV.] 


DECEMBER    31,    1895. 


[Non-Members  80/-  per  annum ;  Members 
21/-  per  Set  of  extra  or  back  numbers ; 
Single  Copies  (Members  only)  2/6. 


€f)t  5>orfetp  of  Cftemfoal  Jnfcustrp* 

Past  Presidents: 

Sir  H.  E.  Roscoe,  M.P.,  LL.D.,  V.P.R.S 1881— 188J. 

Sir  Frederick  Abel,  Bart.,  D.C.L.,  F.R.S 1882—1883. 

Walter  Weldon.F.R.S 1883—1884, 

Dr.  W.  H.  Perkin,  F.RS 1884—1885. 

E.  K.  Muspratt 1886—1886. 

David  Howard 1886—1887. 

Prof.  James  Dewar.F.R.S 1887—1888. 

Ludwig  Mond,  F.RS 1888—1889. 

8ir  Lowthian  Bell,  Bart.,  F.R.S 1889—1890. 

B.  Eider  Cook 1890—1891. 

Prof.  J.  Emerson  Reynolds,  M.D.,  D.Sc,  F.R.S.  1891—1892. 

Sir  John  Evans,  K.C.B.,  F  JUS 1892—1893. 

E.  C.  C.  Stanford 1893—1894. 

Dr.  T.  E.  Thorpe,  LL.D.,  F.R.S 1894—1895. 


COUNCIL  FOR    YEAR   ENDING  JULY,   1896. 


President:  Thos.  Tyrer. 
Vice-Presidents  : 


Sir  F.  A.  Abel,  Bart.,  F.E.S. 

Horace  T.  Brown,  F.E.8. 

John  Calderwood. 

Chas.  Dreyfus. 

Dr.  A.  Dupre,  F.E.S. 

Sir  John  Evans,  K.C.B..F.E.8. 


J.  S.  MacArthur. 
C.  A.  Fawsitt. 
R.  ].'■.  Were  Foster. 
W.  Douglas  Herman. 
David  Howard. 
Prof.  A.  K.  Huntington 


T.  Fairley. 
Boverton  Redwood. 
Sir  H.  E.  Roscoe,  M.P.,  F.R.S. 
E.  C.  C.  Stanford. 
Dr.T.E.Thorpe,LL.D.,F.R.S. 
Prof.  W.  A.Tilden,  F.R.8. 
Ordinary  Members  of  Council: 

C.  C.  Hutchinson. 
Ivan  Levinstein. 
Sir  Robt.  Pullar 
G.  X.  Stoker. 
Wm.  Thorp,  B.Sc. 
Frank  Wilson, 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer : 
E.  R.i'1'i-  Took,  East  London  Soapworks,  Bow,  B. 
Honorary  Foreign  Secretary  : 
Ludwig  Mond,  I.K.S. 

General  Secretary :  Charles  G.  Cresswell. 
Offices :  Palace  Chambers,  9,  Bridge  Street,  Westminster,  8.W. 


THE  JOURNAL. 


Publication 
Th<;  PH 

IT.  All™. 

H  fUOmf,  D.Hc.Ph.D. 
Jowph  fiei-nays,  M. I.C. K. 
if.  Brnnn'T. 

k.  C  I 

K.  ItiTrr  Cook. 

•  ha*.  Drayfna. 

I  ofan  Kvain,  K.(;.B.,r'.K.S. 
John  Heron. 
I).  H.  If'  *itt,  M.D. 
JMvid  Howard. 
>'rof.  .J.  ./.  Horn ///<:!. 
Prof.  A.  K.  Huntington. 

j».  Bart*,  I'h.o. 


Committee : 
sidont. 

C.  Clarl    Batchhuon, 

Wm.  Kellner,  Ph.D, 

.1   Lewkowitscb,  I'h.M. 

I    i;.  Ling. 

Ludwig  Mond,  I'.K.S. 

B.  K.  It.  Newlands. 

Jolm  1'iittinson. 

W.  H.  Perk m,  Ph.D.,  P.R.8. 

H.  H.  Procter. 
Boverton  itcdwood. 
Waiter  V.  it-id. 
John  Iptlter. 
wm.  Thirp. 

>»  T.  Wright. 


Editor : 

Watson  Smith,  34,  Upper  Park  Road,  Haverstock  Hill,  N.W 

Assisted  by  the  following  Staff of  Abstractors : 

L.  Archbutt.  I.,  XII.,  XVIII.  B 

J.  L.  Baker XVI.,  XVII. 

D.  Bendix III. 


E.  Bentz IV.,  V.,  VI. 

Bertram  Blount .  {xif'i^il. 
Arthur  G.\     TT    „.„'     „ 
Bloxam   S     ii-'  ■S-1V-AV' 

E.  R.  Blundstone, ")    II.,  III., 
B.A j    X..XIV. 

R.  B.  Brown V.,  VI. 

J.  C.  Chorley  . .  I.,  XIX.,  XXI. 

E.  G.  Coker,  B.Sc I. 

J.  H.  Collins X. 

J.  T.  Conroy,  Ph.D....     VII. 
V.  Cornish. .  .VIII.,  IX.,  XIII. 
C.F.Cross....    V., XII., XIX. 

W.  P.  Dreaper VI. 

J.  T.  Dunn,  D.Sc.  {    VIxi**' 

S.  P.  Eastick   {     I->  XLXXL* 
Thos.  Ewan,  Ph.D.  Gen.  Chem. 
T.A.  Glendinning....    XVII. 

H.  Ingle,  Pli.D IV.,  V.,  VI. 

Prof.  D.  E.  Jones,  B.Sc.  ...XI. 

W.E.Ray VI. 

J.J.  Knight  ..{     xViJxV. 
L.deKoningh  XVIII., XXIII. 
T.  A.  Lawsou,  Ph.D. .  IV.,  XX. 
F.H.Leeds.  III.,  XIII.,  XXI. 
D.A.Louis X. 

F.  Machenhauer     III.,  IV.,  VI. 


W.  G.  McMillan  [  xfy  ¥\ft 

W.  Macnab XXII. 

A.K.Miller,-)     XVI.,  XVII., 
Ph.D S         XVIII. 

N.H.J. Miller, Ph.D.    XV. 

c-BAAM^hfn;j  xii..  xxii. 

Herbert  Morris.  [  viV'xTn 
H.S.Pattinson.Ph.D.    VII., 

"£,£?£:} xvi-  xvii« 

R.  B.  Pollitt...    I..  II.,  XXII. 
Julius  Raschen,  Ph.D. .     VII. 

J.C.Richardson XI. 

F.  W.  Renaut. . .    Patent  List. 
G.H.Robertson XI. 

Chas.  Salter. .  (    ^y1' XVl" 

R.  Sandon II. 

H.  Schlichter,  Ph.D.  [  VXXI- 

JPh!^:ld!:.D-.S?-.'}Gen.Chem. 

E.  Sonstadt III.,  VII..  X. 

A.  L.  Stern,  D.Sc.  ...     XVII. 
Eustace  Thomas,  B.Sc.    X  I. 

LpThTh«™;)n.,III.,XVII. 

H.K.Tompkins,  B.Sc.    X. 

VR^.^^Gen.Chem. 

Prof. Jas. Walker,  1  ~_  „.„„, 
D.Sc,  Ph.D.  ...'J  Gen.  Chem 

C.  Otto  Weber, Ph.D.  IV., XIII. 

J.  G.  Wills XVII.,  XX. 

A.  Winsrham X. 

A.    C    Wright,)    [V., XVIII., 
B.8C..R.A...  j         XX, 


NOTICES. 

Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Rule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
.In unary  1st,  1K'.)5,  will  be  required  to  pay  an  entrance  feo  of 

one  guinea.     In  accordance  with  the  same  rule  the  Life 

Composition  Pee  is  now  20/.,  instead  of  15?.  as  heretofore. 


CoiXEOTH  k   Imh  \. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceeding*  of  the  First  Annual  General  Meeting,  1881, 
to  the  cloie  of  the  current  year,  is  now  in  preparation,  and 
will  be  ready  in  ihdo.  it  will  contain  both  a  subjeel 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  BOO  pages,  uniform  in  size  with  the  Journal. 
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The  prices  will  be  as  follows: — 

To  Members  (see  Roles  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  ao,  1896,  on  a  form  accompanying  the 
November  issue  of  the  Journal 

To  Members  (sec  Rules  25  ami  27)  who  make 
later  application ;  Libraries,  Corporation-, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  (see  Rule  SO) 10*. 

To  Subscribers 12s.  6d. 

To  others 15*. 


Notice-  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoodk, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
late n  of  the  Journal  is  now  more  than  3,000  per  month. 


Members  are  reminded  that  the  subscription  of  25s.  for 
1896,  payable  on  January  1st,  1896,  should  be  sent  in  good 
time  to  the  Treasurer,  in  order  to  ensure  continuity  in  the 
receipt  of  the  Society's  Journal.  Any  changes  of  address 
to  appear  in  the  new  List  of  Members  now  in  course  of 
preparation,  should  reach  the  General  Secretary  not  later 
than  January  15th,  1896. 
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January  Gth,  ls9t>:— 
Mr.  Witson  Smith.    "  Comparative  Affinities  in  the  Formation 

of  Ammonium  Salts." 
Mr.  J.  W.  Lovibond.    "  Colour  Effect  of  Lime  Salts  on  Hops  in 
Brewing." 
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MB.   B.    E.    R.    XEVVLANDS    IN    THE    CHAIR. 


ALKALI  MANUFACTURE  BY  THE  HARGREAYES- 
B1ED  SYSTEM  OF  ELECTROLYSIS. 

BY    JAMES    HARGREAVES. 

The  decomposition  of  salt  solutions  by  electrolysis  is  now 
a  familiar  subject  of  discussion,  but  its  application  has 
been  arrested  by  the  supposed  impossibility  of  keeping 
the  products  separate,  and  of  avoiding  the  production  of 
secondary  products,  such  as  hypochlorites  and  chlorates, 
except  by  the  use  of  mercury  as  the  cathode. 

The  secondary  products  are  valuable  when  in  the  place 
and  condition  desired  ;  but  otherwise  they  come  under 
Lord  Palmerston's  definition  of  "dirt" — matter  in  the 
wrong  place.  The  production  of  the  undesired  compounds 
also  absorbs  electrical  energy  which  ought  to  be  expended 
on  producing  the  desired  ones.  To  prevent  this,  porous 
diaphragm  were  used,  but  with  only  partial  success.  As  the 
salt  was  converted  into  alkali,  the  current-duty  became  Lees 
and  less,  so  that  by  the  time  any  practical  degree  of  purity 
was  obtained,  the  desired  electro-chemical  duty  became 
almost  nil  j  but  the  undesired  work  of  decomposing  water 
was  complete  enough.  It  was  therefore  necessary  to  stop 
the  reaction  whil  proportion  of  the  salt  yet  remained 

undecomposed.  The  pretence  of  a  large  quantity  of  salt 
must  be  tolerated,  or  its  removal  effected  by  tedious  and 
teful  methods.  Fortunately  I  had  for  my  fellow-worker 
the  late  Mr.  Thomas  Bird,  a  man  of  unlimited  energy,  combined 
with  a  practical  engineering  training  and  high  manipulative 
skill,  with  these  were  joined  great  fertility  of  resource, 
and  a  love  of  truth  for  its  own  s;»kc,  siieli  as  are  seldom 
combined  in  the  same  [*;rson.  His  retiring  disposition  and 
ed  of  display  kepi  him  from  the  public  gaze.       lie   died 

in   harness   while   searching   tor   scientific  truth,  his   end 

hastened  by  the    weight  of    the    labours  he   had  undertaken, 

and  before  completing  his  40th  year  his  battle  loi  science 

was  over.      I  hope  it  will  not  be  taken    as    :>n  intrusion    that 

J  plaee  this  record  to  the  memory  of  a  fallen  comrade. 

Our   joint    experiment-    began    in    1890,   after    a    careful 

imination  of  a!  .;■  data      Preliminary  trials  were 

.f  the  merits  or  demerits  of  the 

which     had    till    then     been    proposed. 

Amongst  others  was  the  system  for  the  use  of  mercury 

Cathodes,  which  at  fir^t  light   looted  very  tempting;    bur  on 

mount  of  mercury  whiefa   must  inevitably 
d  off  along  with  the  hydrogen  by  gaseous  diffusion, 


in  consequence  of  its  vapour  tension  at  ordinary  tempera- 
tures, it  was  evident  that  this  loss  must  add  to  the  cost  of 
production.  Our  anticipations  on  this  matter  have  been 
fully  confirmed  by  others,  who  record  a  disappearance  of 
mercury  somewhat  in  excess  of  our  own  estimate  of  the  loss 
to  be  expected.  But  this  was  by  far  the  least  serious  part 
of  the  question  :  the  results  on  the  health  of  the  workers 
and  the  neighbouring  population  were  not  likely  to  be  tole- 
rated for  long  by  any  sanitary  authority  after  their  effects 
had  once  been  experienced.  If  the  process  cost  nothing  at 
all  in  money,  it  would  still  be  too  dearly  purchased  by  the 
ruined  health  of  those  who  came  within  the  influence  of  the 
diffused  mercury.  After  realising  this,  Mr.  Bird  emphati- 
cally declared  that  he  would  never  have  his  name  connected 
with  anything  likely  to  so  seriously  injure  his  fellow-crea- 
tures. In  this  I  quite  agreed  with  him ;  but  he  did  not 
wait  for  any  opinion  of  mine  before  declaring  his  own 
resolution. 

I  pass  over  the  trials,  failures,  and  disappointments. 
Finally  we  resorted  to  the  use  of  a  cathode  of  open  texture 
placed  in  contact  with  a  diaphragm,  but  without  being  sub- 
merged in  liquid,  the  only  liquid  present  being  that  which 
adhered  by  capillary  attraction  or  which  ran  in  a  very  thin 
stream  upon  the  surface  of  the  cathode  and  diaphragm 
This  afforded  a  gaseous  boundary  in  close  contact  with  the 
cathode,  and  facilitated  the  use  of  air  or  gases  as  auxiliary- 
reagents. 

The  next  difficulty  was  to  produce  a  suitable   diaphragm, 
and  we  at  last  produced  one  which  yielded  only  3  mols.  of 
undecomposed  salt  to  10,000  mols.  of  alkali,  with  a  current 
duty  of  92   per   cent.     This,  of  course,  was  a  laboratory 
result,  and  it  might  be  too  much  to  expect  such  results  on 
a  manufacturing  scale ;  but  it  sufficed  to  show  that  some 
very  positive  opinions  on  the  laws  of  electrolysis  would 
have  to  be  reconsidered.     Our  next  step  was  the  construc- 
tion of  larger  cells,  one  of  which  I  have  now  the  honour  to 
submit  to  your  inspection.      One   side  of  the  diaphrasrm 
being  unsubmerged,  and  the  cathode  entirely  so,  ensures 
that  there  shall  be  no  large  mass  of  soda  solution  on  the 
cathode    side.      The   soda    solution   therefore    cannot  so 
readily  pass  by  simple  grahamic  osmose  to  the  anode  com- 
partment.    The  hydrostatic  pressure  in  the  anode  compart- 
ment also  resists  the  tendency  to  diffuse   in  that  direction. 
The  alkali  is  therefore  kept  intact  when  once  obtained.   The 
hydrostatic  pressure  assists  in  bearing  the  cathion   towards 
the  cathode,    so    that   practically    the    grahamic    and   the 
electric  osmose  are  both  in  the  same  direction.     In  the 
ordinary  cell   with  porous  partitions,  grahamic  osmose  is 
continually  going  on    in  both  directions    with    nothing  to 
resist  it,  and  so  a  part  of  the   alkali   is  got  and  lost   again 
repeatedly.      Till    the    relative  amounts   of   grahamic  and 
electric   osmose   are   quantitatively  determined  by  experi- 
mental measurements,  we  can  only  guess  how  much  is  the 
•hare  of  each  factor.     For  the    present  it  must  suffice  to 
know  that  by  lessening  or  suppressing   the   former   we  get 
results  which  were   not  anticipated,  and   indeed    were   dis- 
tinctly declared    to   be   impossible.      It   shows   a   strange 
negligence  on    the    part    of  the  orthodox  to  pay  so   little 
attention  to  the  part  played  by  simple  or  grahamic  osmose  ; 
when  referred  to  at  all  it    is   regarded  as   a  negligible 
quantity. 

Lest  my  own  memory  might  be  at  fault,  I  took  up 
Dr.  Lodge's  report  on  electrolysis  to  the  British  Association 
in  1885. 

In  50  paces  of  matter  I  find  three  lines  d. 'voted  to  this 
question  of  grahamic'  osmose.  It  is  the  non-appreciation 
of  the  part  played  by  grahamic  osmose  which  has  given 
to  90  many  assumptions  on  the  migrations  of  the  ions 
md  the  mathematical  deductions  from  these  assumed 
premises.     The  results  of  grahamic  osmose  happen  in  many 

to  come  out  something  like  what   these  assumptions 

Id    preindieate,  when   actually  it  i-    onl\   a    chance  coin- 
cidence.    M   is  owing  to  this  accidental  coincidence    beinj 
interpreted  as  the   expression    of    .-m  immutable   law   of 
trolysis,  that  so  much  confidence  ha     been  entertained 
i  the  absolute  impossibility  of  obtaining  any  practical 
e  of  purity  by  the  Interposition  of  diaphragms. 

I'     mu   t     not,    however,    be    assumed    that    any    kind    of   a 

porous  diaphragm  will  serve.     This  we  have  had  occasion 
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to  learn  by  making  and  testing  sonic  thousands  for 
durability,  purity  of  product,  current  efficiency,  resistance, 
&c.  The  diaphragms  must  not  be  porous  at  all  in  the 
ordinary  sense  of  the  term.     With  proper  diaphragms  a 

cell  may  be  allowed  to  stand  full  of  either  brine  or  water 
for  weeks,  ami  not  a  drop  filter  out,  but  allow  alkali  to  pass 
at  once  when  the  current  is  turned  on.  ]f  a  diaphragm 
leaks,  it  is  at  once  assumed  that  it  will  yield  an  impure 
product.  In  the  case  of  such  leakage  there  is  of  course 
some  undecomposed  salt  present  in  contact  with  the  cathode. 
The  process  depends  in  fact  upon  the  production  of  a 
diaphragm  or  proper  texture.  It  would  be  easy  to  make 
diaphragms  which  would  reem  to  prove  the  orthodox 
hypothesis  completely,  and  just  as  easy  to  make  others 
which  as  completely  contradict  it.  An  hypothesis  so  easily 
confirmed  and  contradicted  does  not  supply  much  solid 
working  ground  for  a  technologist  to  build  on.  It  may 
serve  for  academic  students  to  dispute  about,  but  the 
making  or  marring  of  fortunes  depends  on  the  good  or  bad 
judgment  of  the  technologist,  and  he  cannot  afford  to 
indulge  in  fancies,  even  if  he  would.  To  him  the  main  use 
of  hypothesis  is  as  a  guide  to  the  effectual  carrying  out  of 
his  work.  If  it  leads  him  astray  in  one  detail  he  is 
justified  in  distrusting  the  rest. 

Everything  that  had  been  taught  us  ex  cathedra  led  us 
to  expect  that  with  such  leakage  a  lower  voltage  would  be 
needed,  or  a  greater  duty  obtained  for  current  used.  The 
experimental  fact  is  that  with  diaphragms  of  proper 
texture  that  is  the  case  to  only  a  very  limited  extent,  and 
is  no  more  than  may  be  accounted  for  by  the  increased 
section  due  to  porosity  of  the  diaphragm  itself,  and  is  only 
slightly,  if  at  all,  due  to  the  undecomposed  salt  present  at 
the  cathode.  "With  the  cathode  unsubmerged  there  is  no 
clinging  of  the  hydrogen  to  it,  and  there  is  no  hydrostatic 
pressure  or  interposition  of  liquid  between  the  catho;le  and 
the  surrounding  gases.  Tt  is  a  fair  deduction  from  Dalton's 
law  that  in  such  a  case  any  hydrogen  which  may  remain 
unoxidised  (for  some  oxidation  does  occur  under  certain 
circumstances)  would  diffuse  into  the  other  surrounding 
gases  almost  as  if  passing  into  a  vacuum,  and  the  d3*namic 
equivalent  of  this  mechanical  duty  is  at  least  partially 
recovered  in  the  shape  of  lower  voltage.  I  am  aware  that 
some  of  the  views  I  am  here  setting  forth  are  not  orthodox, 
and  I  only  suggest  them  as  possible  explanations  of  some 
of  the  results  which  the  orthodox  hypothesis  does  not 
preindicate.  I  should  have  preferred  to  avoid  them 
altogether,  and  have  only  inserted  them  for  the  purpose  of 
anticipating  questions  which  might  otherwise  be  asked.  In 
the  absence  of  certainties  it  is  quite  legitimate  to  frame 
temporary  hypotheses,  or,  to  speak  more  correctly,  to  make 
scientific  guesses. 

There  are  two  fundamental  laws  of  electrolysis  which  we 
may  consider  as  fixed.  The  first  is  Faraday's  law  of  direct 
correlation  and  equivalence  between  the  current  emplo}  ed 
and  the  compounds  electrolysed.  The  second  is  that  of 
correlation  and  equivalence  between  the  heat  of  combination 
and  the  E.M.F.  of  decomposition.  To  these  may  be  added 
Ohm's  law,  which,  however,  relates  to  electric  conduction 
rather  than  to  electrolysis.  Beyond  these  there  is  very 
little  to  be  dogmatic  about.  But  this  need  not  prevent  us 
from  guessing  at  possible  explanations  of  the  causes  of 
observed  phenomena,  so  long  as  we  do  not  set  up  our 
guesses  as  established  facts,  but  continue  our  search  with 
equal  impartiality  for  confirmation  or  contradiction. 

The  r.-sults  of  my  own  experiments  have  led  me  to 
suppose  that — (1st)  Ionic  migration  is  not  bilateral  but 
unilateral ;  (2nd)  That  the  anion  is  merely  a  residual 
prodi  ct  remaining  after  the  propulsion  of  the  cathion  from 
its  coutact  with  the  anode  ;  (3rd)  That  the  cathode  is 
merely  the  passive  target  against  which  the  last  cathion 
in  the  molecular  chain  is  projected,  and  that  the  cathode 
has  no  propulsive  action  upon  the  anion  ;  (4th)  That  it 
is  Lot  necessary  that  the  electrolytic  chain  should  hold 
the  cathion  in  combination  with  the  same  class  of  anion 
through  the  whole  length  of  the  chain.  For  instance, 
electrolytic  decomposition  of  chloride  goes  on  quite  as 
completely,  though  a  portion  of  the  chain  consists  of  oxide, 
as  when  chloride  alone  is  present,  so  long  as  only  chloride 
is  present  on  the  surface  of  the   anode.     "With  a  proper 


allowance  for  the  action  of  grahamic  osmose  and  diffusion  ; 
the  hypothesis  of  unilateral  migration  supplies  an  explana- 
tion quite  as  complete  as  that  supplied  by  the  bilateral  one, 
and  also  explains  phenomena  with  which  the  bilateral 
hypothesis  is  in  complete  contradiction.  I  give  these  as- 
my  own  scientific  guesses,  leaving  them  to  be  confirmed  or 
contradicted  by  further  experimental  evidence. 

For  the  present  we  must  be  content  with  experimental 
facts,  and  such  deductions  as  can  be  legitimately  drawn 
from  them  ;  and  under  all  circumstances  decline  to  assume 
a  knowledge  which  we  do  not  possess.  I  can  speak  more- 
feelingly  about  this,  because  a  large  share  of  our  time  was 
lost  at  the  beginning  through  accepting  these  guesses  as- 
established  facts,  and  our  change  of  views  was  due  to- 
encountering  many  phenomena  of  which  the  text  book6  give 
110  intimation.  From  a  merely  academic  point  of  view,  it 
is  always  important  to  have  truth  and  not  error  ;  but  it 
becomes  still  more  serious  when  the  technological  searcher 
is  put  on  wrong  tracks.  He  has  to  retrace  his  steps  and 
begin  again  after  wasting  time,  strength,  and  means, 
where  possibly  there  may  be  very  little  of  any  of  them  to 
spare. 

The  cell  before  you  has  an  available  diaphragm  area  of 
.1  sq.  ft.  The  current  employed  is  about  20  amperes  per 
square  foot  of  diaphragm,  and  requires  an  E.M.F.  of  3  to- 
3*5  volts. 

The  diaphragms  are  placed  on  the  two  open  sides  of  the 
cell,  and  when  pressed  tight  in  their  place  form  a  water- 
tight chamber  enclosing  the  two  rough  pieces  of  retort 
carbon.  Two  flanged  plates  serve  to  press  the  diaphragms- 
against  the  edges  of  the  cell  for  the  purpose  of  forming  the 
joint.  To  further  support  the  diaphragm  is  a  piece  of 
strong  copper  cloth,  -which  also  serves  as  a  cathode,  and 
covers  a  cavity  in  the  flanged  plates.  The  positive  con- 
ductor is  connected  to  the  carbon  anodes,  and  the  negative 
conductor  to  the  flanged  metallic  plates,  which  are  also  in 
metallic  connection  with  the  cathode.  The  cavity  between 
the  two  diaphragms  is  filled  with  concentrated  brine ; 
steam,  together  with  carbonic  acid,  is  passed  into  the  cavities 
in  the  hollow  plates.  Moisture  is  condensed  upon  the 
cathode  and  diaphragm,  and  washes  off  from  their  surface 
any  alkali  with  which  it  may  come  in  contact.  The  car- 
bonic acid  also  converts  the  newly  formed  soda  into 
carbonate.  The  alkali  in  solution  flows  out  through  a 
perforation  in  the  lower  part  of  the  flanged  plates,  and  any 
excess  of  steam  or  gas  escapes  at  the  same  orifice.  As  a 
ready  means  of  obtaining  carbonic  acid,  the  exhaust  gases 
from  a  gas  engine  are  employed.  Through  the  passage 
which  carries  the  weakened  brine  the  chlorine  also  escapes. 
These  flow  together  into  a  chamber,  where  the  liquid  and 
the  gas  are  allowed  to  separate.  The  brine  flows  to  the 
well,  where  it  is  again  saturated,  and  the  chlorine  to  the 
bleaching-powder  chamber,  where  it  is  absorbed  by  lime. 

I  give  here  the  average  record  of  59  full  days'  working  of 
24  hours  each,  with  15  cells  in  series,  of  which  this  is> 
one  : — 

Average  current  per  square  foot 18  "7  amperes. 

E.M.F.  per  cell 3*4  volts. 

„       current  efficiency , 80 -3  per  cent. 

mols.  of  NaCl   to  100  mols.  >*a   ob- 
tained as  Na2C03  7'7 

The  amount  of  salt  is  high,  but  I  thought  it  best  to  put 
the  facts  as  they  stand  recorded  in  our  books.  This  average 
includes  the  worst  results  as  well  as  the  best;  also  the  results 
of  mistakes,  accidents,  and  the  testing  of  various  qualities 
of  diaphragms,  and  many  contingencies  that  would  not 
occur  in  regular  working.  With  ordinary  care  the  salt  can 
be  reduced  to  3  mols.  for  100  alkali,  and  less  with  a  little 
more  care.  In  many  cases  the  impurities  were  less  than 
1  per  cent.,  and  in  some  a  mere  trace.  But  seeing  that  the 
above  average  is  better  than  the  average  of  the  Leblanc 
process,  I  could  well  afford  to  let  it  stand.  The  bleach 
averaged  37  *o  per  cent. ;  in  some  cases  39  per  cent.;  in  all 
cases  tested  after  packing.  This  settles  the  question  of 
the  migration  of  any  serious  quantity  of  carbonic  acid  from 
the  cathode  to  the  "anode  cell,  though  no  precautions  what- 
ever have  been  taken  to  prevent  it.  The  chlorine '  was 
frequently  examined   during   the    run,   and    tested    about 
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97*5  per  cent.,  with  very  slight  variations  on  either  eide. 
Since  that  run  another  cell  has  been  tried  with  some  modifi- 
cations. The  gas  from  this  has  kept  pretty  steadily  about 
98  •  5  per  cent. 

On  estimating  the  aggregate  value  of  the  products  from 
a  given  amount  of  electrical  energy,  we  find  that  a  greater 
aggregate  market  value  is  produced  when  making  carbonate 
than  when  making  caustic  soda,  and  hence  the  greater 
part  of  our  attention  has  been  devoted  to  the  carbonate 
experiments. 

I  preferred  to  give  the  foregoing  figures,  though  less 
favourable  than  those  which  we  now  obtain,  because  they 
are  the  summing  up  of  a  long  continuous  run.  In  this 
work,  as  in  every  other,  aii  apprenticeship  must  be  served, 
and  only  long  practice  will  enable  the  learner  to  grasp  the 
numerous  minute  details  which  present  themselves  in  the 
development  of  a  manufacturing  process. 

I  interpose  this  remark,  because,  although  such  an 
apprenticeship  is  known  to  be  necessary  in  an  old  and 
established  process,  nearly  everybody  expects  a  new  process 
to  spring  like  Minerva  from  the  brain  of  Jupiter,  complete 
in  every  detail.  To  a  society  of  practical  technologists 
there  is  no  need  to  enlarge  upon  the  advantage  of  avoiding 
secondary  products  having  no  market  value,  such  as  alkali 
waste,  calcium  chloride,  &c. ;  also  of  requiring  no  inter- 
mediate reagents,  such  as  pyrites,  manganese,  nitre,  &c. 
No  furnaces  are  required,  except  for  finishing  soda-ash,  or 
caustic,  and  in  these  the  temperatures  are  comparatively 
low.  The  only  unsaleable  by-product  is  the  ash  from  the 
fuel.  The  sanitary  question  has  also  been  carefully  con- 
sidered. There  is  no  escape  of  noxious  gases  or  vapours 
whatever  (except  a  possible  escape  of  chlorine,  which, 
within  certain  limits,  may  even  be  a  positive  advantage), 
and  what  is  common  to  all  large  industrial  operations — the 
products  of  combustion  of  fuel. 

There  is  a  very  practicable  and  important  application  of 
this  system  to  sanitary  purposes,  to  which  I  would  call  the 
attention  of  the  municipal  authorities.  Chlorine  is  incon- 
testably  the  most  practicable  disinfectant  for  sewage ;  the 
difficulty  is  to  obtain  it  in  sufficient  quantity  at  a  price 
which  is  not  excessive.  When  us.d  in  form  of  bleaching 
powder,  the  lime  renders  the  sewage  alkaline,  which  is  not 
desirable.  liy  its  higher  specific  gravity,  chlorine  gas, 
when  passed  into  a  sewer,  keeps  in  contact  with  the 
absorbing  surface  of  the  liquid  sewage,  so  that  within 
moderate  limits  no  special  provision  need  be  made  for 
getting  the  gas  into  solution  before  passing  it  into  deep 
>.-rs.  By  the  use  of  this  system  it  is  quite  easy  to 
decompose  salt  for  the  purpose  of  producing  chlorine  on 
the  spot  where  it  is  wanted.  It  will  be  evident  that  a 
-imple  apparatus,  -uch  as  the  one  before  you,  may  readily 
be  erected  and  worked  at  at  any  place  where  power  and  salt 
are  available,  and  chlorine  and  alkali  can  be  ground  out  as 
desired.  There  if  then  no  cost  for  carriage  of  the  more 
costly  materials.  Not  only  is  the  salt  carried  more  cheaply, 
for  the  weight  of  the   fcalt  is   much  less  than   its  aggregate 

products,  hut  the  cost  of  packing  and  packages  is  also 
avoided.  Amongst  other  applications,  I  mention  paper 
making,  linen  and  calico  bleaching,  gold  extracting,  etc. 
Some  of  these  industries  are  established  in  out-of-the-way 
place*,  where  the  carriage  of  chemicals  is  costly ;  while 
their  equivalent  in  the  form  of  tall  tl  easily  carried.  Since 
the  trial-,  the  resnltl  of  which  I  have  given,  further 
periments  have  been  continued,  giving  decidedly  better 
on  i  rits,  and  there  ii  do  reason  why  still  further 

improvements  may  not  continue  to  be  made.  In  the 
progress  from  the  laboratory  to  the  manufactory,  the 
enlargement  of  the  scale  "f  operation!  often  brings  oew 
difficulties  which  did  n'<t  show  tbemselvei  on  the  imaller 
[n  this  ease,  however,  -uch  difficulties  have  not 
The  first  cell  had  a  working  area  ol 
0*3  -.<[.  ft. ;  the  next  -i/i-  one  of  which  is  before  you,  had 

|.  ft.,  or   ±:>    tin  large  ;    B    thud    I. as    L6    sq    ft.,  01 

larj  ■  as  the  oi  uie,  and  bears  out  all  the 

obtained  fro  n  the  fir-t   -mall  one,  io  that  il  >    lafi 

.nfer  that  an  i    fou.    tin  iter 

*ur:  e  in  Forking  n   alts, 

reduct  the  di  mber  of  ".-irking  parts  and  the  •  o  t  of 

lance. 


The  soda-ash  resembles  Leblanc  ash  in  texture,  its  only 
difference  being  its  greater  purity.  The  samples  before 
you  are  obtained  by  direct  boiling  down  of  the  solution  as 
it  flows  from  the  cells.  The  purity  of  each  sample  is 
expressed  in  molecules  of  Na,  as  chloride  and  alkali.  The 
variations  in  composition  are  due  to  variations  in  quality  of 
diaphragms. 

Previous  workers  do  not  seem  to  have  considered  the 
composition  or  the  texture  of  the  diaphragm  as  having  any 
important  influence  on  the  results  of  electrolysis.  A  porous 
diaphragm  was  just  a  porous  diaphragm  and  nothing  more. 
After  this,  I  think  the  scientific  world  will  begin  to 
recognise  the  fact  that  the  part  played  by  the  diaphragm 
may  be  made  something  more  than  that  of  a  mere  me- 
chanical screen  for  keeping  the  products  of  decomposition 
apart. 

The  data  from  our  experiments  show  that,  with  ample 
allowance  for  contingencies,  2,000  electrical  horse-power  will 
decompose  per  day  17  tons  10  cwt.  of  sodium  chloride,  and 
produce  26  tons  5  cwt.  of  37  per  cent,  bleaching  powder 
(allowing  7^  per  cent,  of  the  chlorine  to  be  unavailable), 
and  15  tons  15  cwt.  of  58  per  cent,  soda  ash,  at  a  cost  all 
round  of  about  2l.  12s.  per  ton,  packed  at  works,  including 
in  the  cost  all  necessary  plant,  labour,  materials,  main- 
tenance, communications  with  railways,  rates  and  taxes, 
working  capital,  &c.  &c. 

The  following  well-founded  data,  which  give  ample 
allowance  for  contingencies,  will  suffice  to  show  this:  — 

Chlorine  per  ampere-hour  ...  1'31  grms. 

Electric  duty  for  1 1.H.P.  . . .  600-0  watts 

Current  duty 0'8 

1  in  kilo,  of  bleach SoO'O  grms. 

E.M.F.  required 3*4  volts 

350  x  3'4         _  1.190  _rj9IHp 
1-31  x  600  x  0'8      628-8 

or,  not  to  be  too  exacting,  say  2  I.H.P.  hours.  1  can  find 
plenty  of  engineers  who  will  guarantee  to  produce  the 
above  power  for  very  much  less  than  1  kilo,  of  coal. 

It  is  one  of  the  weaknesses  of  human  nature  to  wish  to 
get  all  the  credit  possible  for  anything  we  do,  and  I  frankly 
confess  that  I  am  not  entirely  free  from  the  weakness 
myself;  but  the  same  frankness  compels  me  to  admit  that 
all  the  science,  skill,  and  patience  spent  in  actually  accom- 
plishing this  work  is  a  mere  trifle  compared  to  what  has 
been  devoted  to  proving  that  it  cannot  be  done.  It  is 
difficult  to  explain,  by  ordinary  rules,  why  so  much  trouble 
should  be  taken  to  acquire  negative  knowledge.  Techno- 
logists do  not  usually  spend  their  time  in  getting  to  know 
how  things  cannot  be  done.  I  suspect  most  of  us  are 
pretty  well  stocked  with  that  sort  of  knowledge  already. 
Anyhow,  I  have  a  lot  of  it  which  I  would  gladly  exchange 
for  some  of  the  other  sort. 

Technologists  have  much  greater  opportunities,  and  also 
correlatively  greater  responsibilities,  than  they  had  30  or 
even  20  years  ago.  Thanks  to  the  laborious  and  dis- 
interested researches  of  a  noble  army  of  scientific  investi- 
gators, the  amount  of  energy  required  to  produce  a  given 
tion  is  an  ascertained  or  an  ascertainable  quantity.  It 
is  the  business  of  the  technologist  to  effect  his  reactions 
with  the  smallest  expenditure  that  the  nature  of  the  subject 
will  allow.  The  problems  awaiting  solution  are  so  many, 
and  the  gup--  between  present  working  results  and  scientific 
potentialities  BO  wide,  that  we  never  need  despair  of  having 
worlds  enough  to  conquer.  We  shall  never  arrive  at 
pel  lection,  but  there  is  ample  room  to  approach  it.  We 
must  humbly  accept  the  fact  that  so-called  impossibilities 
lit,  not  in  the  nature  of  things,  but  in  our  own  ignorance 
We  may  not  know   how,  but  we  must  consider  that  —  within 

the    iimits    of   energy-equivalence  —  the   "how"  exists, 

whether  We  know  it  or  not.  It  is  our  business  t.i  barn 
"  how,"  and  when  we  have  taught  ourselves  how  ,   it  is  again 

our  duty  to  teach  others  how.  Before  teaching  others,  we 
must  accept  nature  a-,  our  schoolmistress.  if  we  misiii- 
terprel  her  lessons  and  hi  r  laws,  it  is  not  she,  but  our  own 

dull  wits    that    ore    to   blame.      Let    us   all  In  ai   in  mind  the 

wis(;  saying  of  Leonardo  da  Vinci,  "  La  sperienza  aon  falla 
mai,    ma   sol   fallono  i  eostri  giiidizii."     An   experiment 
fail?)  it  is  only  our  judgments  that  fail 
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Discussion. 

Sir  IIkmiy  BOBCOE  said  that  the  subject  of  this  paper 
w  as  one  of  such  importance  and  dilliculty  that  he  hardly 
felt  in  a  position  at  that  moment  to  express  an  opinion  OS 
its  general  merits,  nor  to  put  the  process  in  comparison 
with  others,  in  one  of  which  he  was  concerned,  viz.,  the 
process  known  as  the  Castner-Kellner  process,  which, 
however,  he  might  say  he  believed  to  be  superior  to  all 
diaphragm  methods.  Whilst  they  were  all  glad  to  have 
heard  Mr.  Hargreaves'  paper,  he  must  say  that  some  of  the 
remarks  which  had  fallen  from  him  were  of  such  a  nature 
as  to  require  an  immediate  reply.  It  was  with  special 
reference  to  that  part  of  the  paper,  and  to  that  only,  that 
he  now  proposed  to  speak.  It  had  been  stated  in  the  paper, 
and  in  other  communications  which  the  author  had  pub- 
lished, that  the  use  of  mercury  as  employed  in  the  Castner 
process  was  much  to  be  deprecated.  He  would  not  say 
a  word  in  reply  to  remarks  which  had  been  made  in  other 
places,  as  these  might  be  dealt  with  in  another  way,  but  in 
reply  to  what  was  stated  in  the  paper  he  would  lay  before 
the  meeting  a  few  facts  bearing  on  that  particular  point. 
In  the  first  place  he  regretted  that  Mr.  Hargreaves  had 
not  visited  the  works  of  the  Castner  Company  at  Oldbury. 
Had  he  done  so  the  officials  there  would  have  been  glad 
to  have  shown  him  the  process,  and  Mr.  Hargreaves  might 
then  have  spoken  with  the  authority  of  one  acquainted 
with  all  the  details  of  its  working.  I5y  such  a  visit  and 
inspection  of  the  process,  working  on  a  scale  of  30  cells, 
he  would  have  learnt  that  the  hydrogen  was  not  evolved 
from  the  surface  of  the  sodium  amalgam,  but  from  the 
iron  grid  which  lay  over  the  alloy  of  sodium  and  mercury  ; 
and  thus  the  idea  that  any  mercury  vapour  could  be  carried 
away  by  the  hydrogen  gas  was  obviously  erroneous.  Mr. 
Hargreaves  wished  also  to  make  them  believe  that  mercurial 
poisoning  was  certain  to  occur  by  the  use  of  mercury  by 
this  process.  If  he  had  taken  the  trouble  to  go  to  Oldbury 
and  see  what  was  being  done  there,  he  would  have  learnt 
that  in  the  two  and  a  half  years  during  which  this  process 
had  been  carried  on,  there  had  not  been  a  single  trace  of 
mercurial  poisoning,  either  amongst  the  men  directly  con- 
cerned with  the  process  or  the  others,  and  he  would  have  found 
on  consulting  the  registers  of  the  workmen's  attendances 
that  not  a  single  man  during  the  last  18  months  had  stayed 
away  from  his  work  through  illness,  and  that  if  illness  had 
occurred  the  authorities  would  have  at  once  become  aware 
of  it  and  of  its  nature  from  the  doctor's  certificate  required 
in  every  instance.  In  comparing,  as  Mr.  Hargeaves  had 
thought  it  fair  to  do,  a  process  in  which  the  mercury  is 
always  covered  by  salt  solution  or  caustic  solution  with 
other  processes  in  which — such  as  in  the  old  process  of 
silvering  mirrors — dry  mercury  is  used,  or  with  the  working 
in  quicksilver  mines,  Mr.  Hargreaves  had  altogether  for- 
gotten that  the  processes  were  entirely  dissimilar,  and  that 
the  argument  in  the  one  case  was  not  in  any  degree  applicable 
in  the  other.  Now,  as  to  the  source  of  loss  of  mercury. 
It  was  well  known  to  users  of  mercury,  whether  on  the 
large  or  the  small  scale,  that  there  was  a  constant  loss  of 
the  metal  from  one  cause  or  another.  Mr.  Hargreaves 
assumed  that  it  was  all  vaporised.  On  the  principle  that 
an  ounce  of  fact  was  worth  a  pound  of  theory — a  principle 
which  was  certainly  true  in  this  case  if  not  in  others — how- 
ever, he  would  like  to  tell  the  Section  exactly  what  happened 
at  Oldbury.  It  was  found  by  the  chemists  there  that  in  the 
last  run  of  the  process,  namely,  during  a  space  of  11  weeks, 
the  quantity  of  mercury  issued  was  2,782*85  lb.  When 
the  mercury  was  collected  together  again  it  was  found  that 
there  was  a  decrease  of  7*27  lb.,  corresponding  to  a  loss  of 
2  per  cent,  per  annum  on  the  quantity  used.  He  need 
scarcely  remind  any  chemist  who  had  worked  with  mercury 
that  it  was  impossible  to  prevent  the  spilling  of  this  metal, 
and  that  it  was  extremely  difficult  to  gather  it  up  agaic 
There  was  no  doubt  at  all  that  the  small  loss  referred  to 
was  entirely  due  to  handling,  and  not  due  to  evaporation, 
as  assumed  by  Mr.  Hargreaves,  and  that  with  more 
perfect  arrangements  the  loss  would  be  less.  To  bear 
out  this  statement  it  was  only  necessary  to  mention  that 
at  Oldbury  the  working  floor  was  from  four  to  five  feet 
above  the  drainage  floor,  made  to  catch  the  spilt  mercury 
and  drainage  from  the  tanks.     In  falling  this  distance  the 


mercury  became  so  pulverised  and  scattered  that  its 
collection  was  extremely  difficult.  However,  the  whole 
of  the  dirt,  water,  and  mercury  was  passed  into  a  gutter, 
whence  it  was  led  into  a  catchpit,  the  dirt  taken  out,  and 
the  mercury  separated  by  distillation.  Of  the  7 -27  lb. 
which  wen-  missing,  .v:5lb.  were  recovered  in  that  wa\  ; 
thus,  the  actual  loss  in  working  was  only  1  per  cent.,  or 
1  lb.  out  of  a  total  of  about  2,800  lb.,  and  he  thought  that 
members  would  agree  with  him  in  regarding  such  a  loss 
under  such  circumstances  as  merely  mechanical,  and  that 
the  idea  that  mercurial  poisoning  was  likely  to  take  place 
was  a  mere  chimera.  Another  sensational  report  with 
regard  to  this  process  was  that  the  men  were  working  in 
a  frightful  atmosphere  of  chlorine  and  mercury.  He  could 
only  say,  however,  that  his  friend  Mr.  Carpenter,  the  Chief 
Inspector  under  the  Alkali  Acts,  and  his  old  pupil,  Mr. 
Jackson,  who  were  present  when  the  plant  was  run  off, 
remarked  on  the  entire  absence  of  chlorine ;  and  that 
many  who  had  visited  the  works  had  even  doubted  if  the 
apparatus  was  actually  running  because  of  the  absence  of 
chlorine  odour.  He  need  only  add  that  statements  of  the 
kind  made  by  Mr.  Hargreaves  ought  not  to  be  put  forward 
by  any  responsible  person  without  proper  investigation,  and 
he  much  regretted  that  Mr.  Hargreaves  should  have  lent 
himself  to  the  publication  of  statements  calculated  to 
damage,  in  the  eyes  of  unskilled  persons,  an  important 
new  industry,  with  the  details  of  which  he  had  not  thought  it 
worth  his  while  to  make  himself  acquainted.  In  conclusion 
he  might  say  he  looked  forward  with  great  hope  to  the 
future  of  electrolytic  chemistry.  He  believed,  with  the 
author,  that  we  were  only  on  the  verge  of  great  applications 
of  electricity,  not  only  to  scientific  investigation,  but  tc 
chemical  manufactures,  and  whether  the  one  or  the  other 
of  the  several  processes  now  before  the  public  turned  out 
to  be  the  most  successful,  they  were  indebted  to  those 
gentlemen  who  had  spent  their  time  and  knowledge  in 
endeavouring  to  perfect  what  he  believed  would  prove  to 
be  a  great  benefit  to  the  chemical  trade  of  this  country,  as 
well  as  to  science  in  general. 

Mr.  D.  Howard  wished  to  add  one  word  on  this  side- 
issue  of  an  important  question.  There  was  no  need  for 
any  great  apprehension  with  regard  to  the  use  of  mercury 
under  proper  conditions  and  with  due  precautions.  He 
could  himself  speak  to  prolonged  experiments  on  the 
health  of  workmen.  The  longest  extended  for  a  period 
of  50  years,  by  which  time  the  patient  was  75  years  of 
age,  and  showed  no  signs  of  salivation. 

Dr.  F.  Hurtee  said  that  he,  having  been  to  Oldbury, 
could  confirm  all  that  Sir  Henry  Roscoe  had  said  about  the 
Castner  process.  Anyone  who  had  studied  Castner's  speci- 
fication must  know  that  the  hydrogen  was  not  given  off  from 
the  surface  of  the  mercury.  There  was  considerable  difference 
between  the  Castner  and  the  Hargreaves  processes.  They 
knew  the  strength  of  the  caustic  solution  produced  by  the 
former,  but  had  been  told  nothing  about  the  strength 
of  that  produced  by  the  latter.  He  would  not  criticise  the 
Hargreaves  cell.  Eight  years  had  brought  many  and  great 
changes  in  electrolytic  methods — among  them  those  intro- 
duced by  Mr.  Hargreaves  himself.  No  one  who  knew  Mr. 
Hargreaves  could  do  otherwise  than  acknowledge  him  a 
genius  ;  and  the  cell  he  had  devised  was  as  ingenious  as  any 
he  (the  speaker)  had  seen.  Whether  it  was  the  best  or  not, 
was,  of  course,  another  question.  He  saw  nothing  to  alter 
in  the  statement  he  had  made  in  1887 — that  it  took  a 
current  of  1,000  amperes  three  years,  working  day  and 
night,  to  produce  one  ton  of  hydrogen  when  using  a  single 
cell — since  it  was  absolutely  correct.  It  had  been  made 
simply  to  show  the  small  amount  of  work  which  an  ampere 
could  do.  As  chemist  to  the  United  Alkali  Company  it 
was  his  duty  to  report  on  the  various  processes  brought 
out  from  time  to  time.  In  doing  so  with  respect  to  the 
electrolytical  processes,  he  could  not  base  his  judgment 
on  his  own  practical  experience,  nor  on  that  of  others, 
for  none  existed.  He  was  therefore  obliged  to  depend 
entirely  on  theoretical  considerations.  One  such  theory 
which  was  fairly  well  established  was  that  of  the  migration 
of  the  ions — a  fact  as  absolutely  certain  as  was  gravitation. 
Such  a  phenomenon  must  play  its  part  in  any  cell.  It  had 
been  established  by  Hittorf,  and  later  by  Kohlrausch,  that 
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the  velocity  of  migration  of  different  ions  was  not  equal, 
and  that  the  results  obtained  by  electrolysis  were,  to  some 
extent,  affected  by  this  inequality.  In  the  paper  referred 
to,  he  had  endeavoured  to  bring  these  results  to  bear  upon 
the  current  efficiency,  by  which  he  meant  the  number  of 
amperes  of  any  given  current  which  did  that  particular 
chemical  work  which  was  desired,  and  no  other.  The 
theory  was  applied  to  imaginary  cells  filled  with  certain 
solutions  and  containing  imaginary  diaphragms,  and 
simply  served  to  indicate  what  might  be  expected  in 
practice.  The  essence  of  the  theory  was  this — that  if  a 
current  passed  through  a  solution  containing  only  one 
electrolyte,  and,  if  that  electrolyte  did  not  change  its  com- 
position, the  current  efficiency  would  always  be  100  per  cent. 
For  instance,  if  a  solution  of  copper  sulphate  were  electro- 
lysed between  two  copper  plates,  copper  simply  passed  from 
one  plate  to  the  other  without  changing  in  composition  the 
electrolyte,  and  the  current  efficienc}'  would  be  100  per 
cent.  But  if  they  had  an  electrolyte  like  common  salt 
under  treatment,  they  got,  after  some  time,  not  only 
common  salt,  but  sodium  hydrate  in  solution  ;  and  in  pro- 
portion to  the  presence  of  the  latter,  secondary  reactions 
took  place,  and  chlorates,  &c,  were  formed.  All  these 
salts  were  electrolytes  themselves,  and  the  question  arose — 
what  would  happen  as  regards  the  distribution  of  the 
current  ?  Would  it  all  travel  across  the  sodium  chloride, 
or  would  some  cross  the  sodium  hydrate  and  the  rest  cross 
the  other  salts  ?  He  had  arrived  at  the  conclusion  that 
under  the  circumstances  of  these  cells,  all  the  electrolytes 
in  the  solution  took  part  in  the  conduction  of  the  current. 
Hut  to  what  extent  ?  If  one  had  two  ordinary  wires,  one 
of  small  and  one  of  large  section,  and  passed  a  current 
through,  it  would  divide  itself  between  the  wires  in 
proportion  to  their  relative  conductivities.  Experience 
with  electrolytes  showed  that  between  caustic  soda  and 
chloride  of  sodium  exactly  the  same  thing  took  place. 
Caustic  soda  was  an  excellent  conductor,  and  the  result 
was  that  as  it  increased  in  the  cell  a  proportionately  larger 
current  passed  across  it,  and  less  across  the  common  salt. 
That  could  not  be  proved  absolutely  by  measurements  of 
resistance  alone.  It  would  only  be  proved  by  observing 
the  migration  of  the  ions  that  caustic  soda  had  conducted 
the  current,  say,  by  the  appearance  of  oxygen  on  the  anode. 
By  measuring  that,  they  knew  how  much  current  had 
crossed  the  caustic  soda,  and  they  found  that  the  current 
had  divided  itself  among  the  electrolytes  in  proportion  to 
their  conductivity.  He  would  now  show  what  results  the 
theory  brought  out  in  connection  with  the  Hargreaves  cell. 

He  had  already  shown  in  the  paper  referred  to  how  the 
current  efficiency  might  be  calculated  if  the  composition  of 
the  electrolyte  were  given.  For  the  purpose  of  applying  the 
theory  to  the  Hargreaves  cell,  he  would  reverse  the  formula.-, 
and  calculate  from  a  given  current  efficiency  the  composition 
of  the  solution  corresponding  thereto.  For  this  purpose  he 
would  use  the  following  formula-,  in  which  E  meant  the 
current  efficiency,  and  x  the  number  of  gramme-molecules  of 
caustic  soda  or  carbonate  of  soda  which  might  be  obtained 
per  litri  conductivities  of  the  various  solutions  he 

would  take  from  Eohlraui  earches.     They  expressed 

the  conductivities  as  compared  with  mercury  when  multiplied 
by  108  at  I1-    <  . 

temperature  in  the  Hargreaves  cell  was  more  than 
li"  ;  that  would  affect  the  absolute  values  of  the  conductivi- 
ties, but  not  their  relative  value. 

Kohlrau-eh  gave  the  following  conductivities:  — 

Gramme-Molecules.  


l'.-r  Litre. 

no 

:,■<> 

B'O 

1,891 

791 

Dnmbert    and    the   principles    ,iu>t 
the  following  formulae  f<>r  the  composition  of  the 
structed  i — 

for  carl ate,,         '■" '       '■' 

-    171    I. 

,  0(1-K) 

I  <>\  <  austic,  -    - 


These     formula:    furnished 
composition  of  the  solutions :- 


the    following    table   for   the 


Carbonate. 

Caustic. 

E. 

Grins.  Na»0  per 
Litre. 

E. 

G-rms.  N;i  |0  per 

Litre. 

Per  Cent. 
90 
80 
7i» 
<i0 
60 

2.v:s 
48'0 
74-0 
83-0 
99-0 

Per  Cent. 
90 
80 
70 
60 
50 

11-2 

20-7 
31-0 
■I.V2 
08-8 

These  numbers  showed  that  the  theory  indicated  that 
better  results  were  obtained  when  making  carbonate  than 
when  making  caustic,  and  showed  the  strength  of  the 
solution  obtainable.  It  could  not,  however,  be  expected 
that  these  results  should  be  anything  but  approximation- 
to  the  truth. 

Other  considerations  affected  the  matter,  but  this  was 
the  general  principle  of  the  theory.  He  had  seen  the 
Hargreaves  process  at  work,  and  these  were  the  results 
then  being  got.  The  caustic  soda  solution  contained 
:S7'3  grms.  per  litre.  The  following  day  the  Chairman  of 
the  Pennsylvania  Salt  Company  was  there  and  brought 
away  a  sample  containing  32*7  grms.  Na,0  per  litre.  It 
would  be  seen  how  well  these  figures  agreed  with  his 
theory.  With  carbonate  solution  the  cell  gave  66  grms. 
Xa20  on  one  day  and  56-7  grms.  Na.,0  the  next  day.  One 
point  appeared  to  require  explanation,  namely,  why  was 
the  carbonate  solution  so  pure  ?  The  amount  of  salt 
which,  according  to  Mr.  Hargreaves,  could  go  through  the 
diaphragm  was  very  small  indeed.  He  could  not  at  the 
moment  recollect  the  factor  for  the  transmission  by  diffusion 
of  common  salt  through  solutions,  but  he  thought  it  was 
about  1  grm.  in  a  day  of  24  hours,  with  a  difference  of 
concentration  of  1  per  cent,  spread  over  a  distance  of  1 
centimetre.  If  that  were  all  that  passed  through  an  open 
solution,  what  would  pass  through  a  diaphragm  the  pores 
of  which  were  filled  up  with  phosphate  of  lime  'i  One  could 
not  get  the  solutiou  stronger  on  the  cathode  side  of  the 
diaphragm  because  it  was  permeable  for  the  caustic  soda ; 
and  if  it  were  richer  on  the  cathode  side  it  would  rapidly 
pass  by  osmosis  to  the  anode  side,  owing  to  osmotic  pressure, 
which  acted  in  the  contrary  direction  to  the  current.  Whether 
right  or  wrong,  he  made  an  endeavour  to  assist  chemists  in 
calculating  the  results  to  be  obtained  by  electrolytical  pro- 
cesses, and,  like  Mr.  Hargreaves  himself,  was  doing  his  best 
to  advance  our  knowledge  of  this  most  important  subject. 

Mr.  J.  SwTKBU&NH  was  glad  to  welcome  yet  another 
process  for  the  electrolysis  of  salt.  It  was  a  common 
mistake  of  inventors  to  imagine  that  every  predecessor  had 
failed  in  this  method  of  working.  There  were  many 
possible  processes,  and  they  varied  in  details  and  cost  only. 
But  as  the  cost  of  the  pure  electrolytic  part  of  a  soda  work 
was  but  a  small  proportion  of  the  whole,  it  followed  that 
the  difference  between  a  good  process  and  a  bad  one  could 
not  be  very  great.  It  was  therefore  a  pity  for  any  inventor 
in  bringing  forward  a  new  process  to  criticise  others  ;  they 
should  rather  direct  their  attention  to  overcoming  the 
inertia  of  people  towards  new  processes  in  general,  and 
study  to  effect  improvements  in  working  which  would 
render  a  new  method  more  useful  and  important.  He 
agreed  with  Dr.  II  niter  that  it  was  quite  out  of  place  at  the 
present  time  to  criticise  a  process  which  was  already  ten 
years  old.  Electrolysis  was  making  tremendous  strides, 
not  only  in  this  country,  but  in  Germany.  He  quite  agreed 
with   Sir    Henrj     Boscoe'S    remarks   respecting   the    use    of 

mercury,  and    considered    that    its    dangers    were    over- 
estimated even   in    other  pro  lie  had  had  some 
perienee  ol  it-  use  is  the  manufacture  of  incandescent 

lamps,    in    which   ease    it    was    exposed    to    the   ail  ;   but  ho 
never  heard  ol  a  ease  "I  illness  from  it. 

Mr.    A.    1  *f  1 1 1  1 1  -    askeil    the   author    to    >late,    unless    the 

already  given  in  the  paper,  the  actual  cosl  ol 

lie-    diaphragm   .      However    ellicient    they    might    be,    then 

i  would  necessarily  torn  an  important  item  in  the  cost 
of  the  pro 
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Mr.  Hi  uric  \m  Hi  <><  nt  though  it  might  be  well  if  a  word 
were  laid  on  the  purely  chemical  side  of  the  question. 
When  a  given  chemical  reaction  took  place,  it  was  generally 
desirable  to  remove  the  products  from  the  sphere  of  the 
reaction  with  all  speed;  and  it  seemed  to  him  that  in  this 
ease  also  the  whole  importance  of  the  process  turned  upon 
the  possibility  of  petting  the  products  quickly  away  from 
the  neighbourhood  of  the  cathode  and  anode,  and  allowing 
free  play  for  the  current  to  react  on  the  remaining  molecules 
of  sodium  chloride.  Another  question  as  important,  but 
not  previously  touched  upon  during  the  discussion,  was  the 
voltage  necessary  in  this  and  similar  processes.  It  seemed 
to  him  scarcely  relevant  to  quote  figures  of  10  years  back — 
though  no  doubt  valid  enough  at  the  time— as  to  the  voltage 
necessary  to  decompose  an  electrolyte.  He  believed  that 
he  was  not  speaking  without  warrant  when  he  said  that  the 
critical  voltage  for  the  decomposition  of  common  salt  w?s 
barely  over  two  volts  ;  and  the  results  quoted  by  Mr.  Ilar- 
greaves  were  obtained  with  a  voltage  of  3-4. 

Mr.  IIakgreaves:  We  have  since  been  working  with  a 
voltage  of  3. 

Mr.  Blount,  continuing,  remarked  that  that  was  in  the 
production  of  sodium  carbonate,  which  was  not  quite  the 
same  thing.  That  required  a  total  of  expenditure  of  energy 
smaller  than  with  caustic  soda  as  the  ultimate  product,  and 
so  the  efficiency  was  less  marked.  Various  other  questions 
arose,  but  he  would  only  touch  on  one,  viz.,  the  life  of  the 
anode.  He  would  be  glad  to  know  the  time  this  endured 
under  ordinary  conditions  ;  also,  if  possible,  the  cost  of  a 
given  unit  of  plant  and  the  output  of  that  plant.  The  last 
matter  was  of  much  moment,  having  regard  to  the  fact  that 
a  considerable  fraction  of  the  total  cost  of  an  electrolytic 
process  was  frequently  made  up  of  the  interest  and  deprecia- 
tion charges  on  the  plant. 

Mr.  C.  F.  Cross  considered  that  this  question  had  now 
reached  a  stage  in  which  the  struggle  for  existence  between 
the  various  processes  was   carried  on   on   purely  practical 
lines.     All  accepted  the  fundamental  equations,  and  were 
agreed  as  to  a  high  electro  chemical  efficiency  being  attain- 
able.    It  was  a  question  now  of  the  evolution  of  the  cell  to 
attain  that  end.     In  regard  to  the  Hargreaves  cell,  he  had 
found  that  the  extreme  variations  of  efficiency  in  ordinary 
work   were  between   80  and   90  per   cent.     His   partner, 
Mr.  Bevan,  had  carried  out  an  exhaustive  trial,  and  the 
figures  showed  that  the  efficiency  being  from  82  to  95  per 
cent.,  the  composition  of  the  carbonate  of  soda  produced 
varied  between  54-6  and  57*6  per  cent.  Na.2CO:t.     There 
were   now  before  the   technical  public    three   electrolytic 
processes  deserving,  in  his  opinion,  special  mention  :  one, 
the  "  Le  Sueur,"  was  successfully  running  at  Rumford  Falls, 
U.S.A. ;  the  Castner  process,  which  had  been  spoken  about 
by  Sir  Henry  Roscce  ;  and  the  last  claimant  in  order  of 
time,  the   Hargreaves   cell.      It   would   be    interesting   if 
Dr.  Hurter  would  make  a  careful  dissection  of  these  various 
processes  from  the   point  of  view   of  the  control  of  the 
actual  factors  of  the  electrolysis.     Xo  one  had  given  more 
attention  to  these  still  obscure  questions  of  theory  in  their 
bearings  on  the  industrial  problems.     Most  important  was 
the  theory  of  "  migration."     It  was  a  great  pity  that  there 
should  be  so  much  confusion   on  this  point.     It  required 
mathematical  treatment,  and  its  consideration  should  not  be 
mixed  up  with  questions  of  the  practical  working  of  the 
cell.     It  was  impossible  to  refuse   their  testimony  to  the 
value   of  the  Hargreaves  cell,   and    he  looked  forward  to 
its    taking    a   high   rank    amongst   practical    electrolytical 
processes. 

Dr.  1!.  Messel  inquired  what  surface  would  be  covered 
by  plant  per  ton  of  caustic  soda  produced.  This  was  a 
most  important  consideration,  affecting  the  expense  of 
maintaining  a  perhaps  costly  plant.  Some  years  ago  he 
had  investigated  a  process  which  appeared  to  be  advan- 
tageous, and  found  that  in  order  to  produce  30  tons  a  day 
of  finished  material  they  would  have  to  cover  at  least  six 
acres  with  plaut,  a  fact  which  rendered  the  process  quite 
impracticable. 

Mr.  J.  Hargreaves,  in  reply,  said  that  he  had  worked  at 
the  subject  of  electrolysis  since  1875.  At  that  time  they 
had  no  economical  motor  to  work  with,  and  the  dynamo 
was   only  just  coming  into   use.      He  therefore   devoted 


'  himself  to  the  consideration  of  the  thermo  dynamic  factor, 
and  eventually  succeeded  by  means  of  a  special  motor  in 
reducing  fuel  consumption  to  an  amount  of  liquid  fuel  equal 
to  J  lb.  of  coal  per  h. p. -hour.  With  respect  to  the 
use  of  mercury,  he  could  only  say  that  it  was  good 
enough  for  them  to  give  up  after  working  for  a  con- 
siderable time  ;  and  they  did  not  take  that  course  lightly, 
but  because  they  felt  convinced  that  if  once  its  use  extended 
to  a  manufacturing  scale  it  would  sooner  or  later  be  stopped 
for  public  reasons ;  that  the  sanitary  authorities  would 
exercise  their  common  sense  in  the  public  interest  and 
hamper  the  industry  with  conditions  which  would  make  it 
unworkable.  As  to  the  question  of  loss  of  mercury,  he 
had  simply  quoted  the  figures  given  by  the  Castner  Com- 
pany to  the  alkali  inspectors.  That  loss  amounted  to  about 
1G  oz.  per  ton;  whereas  he  estimated  his  own  loss,  working 
at  50°  F.,  at  11  oz.  The  company  had  since  reported  its 
loss  at  2  per  cent.,  which,  taking  the  quantity  of  alkali 
produced,  came  to  6  oz.  per  ton.  Loss  could  be  minimised 
by  keeping  down  temperature,  and  no  doubt  they  used 
refrigerating  machinery  for  that  purpose.  There  had 
been  no  change  in  the  laws  of  electrolysis ;  these  laws 
being  more  fixed  than  the  laws  of  the  Medes  and  Persians. 
Dr.  Hurter  had  truly  stated  that  one  would  have  to  work 
three  years  to  make  a  ton  of  hydrogen  in  ODe  cell  from 
one  ampere ;  but  he  hoped  that  statement  would  not 
convey  the  impression  of  the  absolute  hopelessness  of 
electrolysis  as  a  manufacturing  process.  He  gave  Dr. 
Hurter  credit  for  the  correctness  of  his  calculations. 
If  they  were  making  carbonate  and  did  not  pass  steam 
against  the  diaphragm  they  would  get  an  accumulation  of 
solid  carbonate  on  the  cathode  which  would  eventually 
break  the  diaphragm.  The  steam  was  added  in  sufficient 
quantity  to  break  up  this  solid  mass  and  carry  it  off.  The 
diaphragm  before  the  meeting  had  worked  for  57  days. 
Some  went  longer.  The  materials  for  making  it  would 
cost  about  \\d.  The  cost  ran  to  about  Is.  to  I*.  6d.  per 
ton  of  products.  There  was  no  question  about  producing 
alkali ;  that  was  easy  enough.  The  problem  they  had  to 
solve  was  to  obtain  a  practically  pure  product  with  a  reason- 
able amount  of  current. 

Mr.  Carpenter  disclaimed  any  knowledge  of  the  report 
attributed  by  Mr.  Hargreaves  to  the  Chief  Inspector  of 
Alkali  Works,  and  thought  Mr.  Hargreaves  must  have 
intended  to  refer  to  his  predecessor. 

Mr.  Hargreaves  explained  that  that  was  so.  It  appeared 
in  the  last  annual  report. 

The  President  (Mr.  T.  Tyrer)  referred  to  the  valuable 
work  done  both  by  Mr.  Hargreaves  and  Dr.  Hurter  in  the 
advancement  of  chemical  technology,  and  expressed  the. 
belief  that  the  differences  between  this  or  that  process  made 
for  the  good  of  chemical  industry,  for  out  of  them  an  ideal 
process  would  arise.  In  this  connection  he  would  like  to 
refer  to  the  last  clause  of  a  paper  by  Mr.  Mond,  read  before 
the  New  York  Section  (this  Journal,  1895,  946).  It  was 
evidently  Mr.  Mond's  opinion  that  we  must  not  expect  too 
much  from  electro-chemistry. 

He  would  take  this  opportunity  of  testifying  to  the  hearty 
welcome  and  the  friendly  feeling  he  and  the  foreign  secretary 
had  met  with  in  America.  It  was  a  great  mistake  to 
suppose  that  intelligent  and  business-like  Americans  were 
other  than  kindred  spirits.  Responsible  Americans,  men  who 
had  something  to  lose,  had  the  greatest  respect  for  their 
Hritish  fellow-workers.  Personally-  he  had  to  acknowledge 
that  the  greatest  possible  courtesy  and  kindness  had  been 
extended  to  him  by  the  New  York  Section  during  his 
recent  visit  and  in  his  opinion  it  resulted  from  two  causes  : 
Firstly,  the  excellence  of  the  Society's  Journal  as  a  necessity 
to  chemical  technologists.  Secondly,  the  kindly  way  in 
which  American  chemists  had  been  received  in  England 
generally,  and  particularly  at  the  Annual  Meetings. 

The  Chairman  said  that  he  had  had  an  opportunity  of 
going  through  Mr.  Hargreaves'  figures  as  to  the  cost  of  his 
process,  and  found  that  the  whole  cost  of  the  electrolysis 
was  equivalent  to  about  6i  per  cent,  of  the  total  cost  of  the 
process.  In  other  words,  it  equalled  2s.  per  ton  on  the 
raw  material  employed,  or  3s.  4(7.  on  the  finished  products  ; 
and  the  total  cost  of  power  would  be  Is.  Id.  per  ton  on  the 
materials  carried.     A  good  deal  had  been  said  lately  of  the 
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iniquities  of  a  certain  aluminium  company  in  destroying  a 
waterfall  in  order  to  get  motive  power  for  its  work,  lint 
as  waterfalls  were  generally  remote  from  railways  it  was 
evident  that  there  would  not  he  much  inducement  to  use 
one  for  the  purpose  of  saving  expense  of  motive  power  in 
the  Hargreaves  process. 


-— ■aOtfcCCCOCO - 


THE    ANALYSIS  OF  CHROME   IRON   ORE, 
FERRO-CHROMIUM,  AND    CHROME    STEEL. 

BY    DR.    S.    R1DEAX   AND    S.    ROSENBLUM. 

Although  various  processes  have  been  devised  for  the 
estimation  of  chromium  in  these  compounds,  most  of  them 
are  open  to  the  objection  that  they  take  a  long  time  to 
execute.  The  introduction  into  commerce  of  sodium  per- 
oxide has  given  analysts  a  new  oxidising  agent  which  is 
suitable  for  the  fusion  of  compounds  which  are  difficult 
to  oxidise,  and  Hempel  in  1893  (Zeitsch.  Tnorg.  Chem.  3, 
p.  193),  proposed  its  use  for  the  decomposition  of  chrome 
ores. 

J.  Spuller  and  Kalman  (Chem.  Zeit.  1893,  pp.  881,1207, 
1360,  1412),  and  J.  Clark  (J.  Chem.  Soc.  53,  p.  1079), 
subsequently  made  the  process  a  quantitative  one.  Saniter 
(Iron  and  Steel  Institute,  August  1895),  also  described  a 
process  for  the  analysis  of  chromium  compounds  in  which 
this  reagent  is  employed. 

In  Dr.  J.  Clark's  method  (Jour.  Chem.  Soc.  53,  p.  1079), 
"  The  finely-powdered  ferro-chromium  is  mixed  with  about 
six  times  its  weight  of  sodium  peroxide  and  heated  in  a 
platinum  crucible  at  a  low  temperature  until  the  mass 
becomes  pasty  but  not  fluid.  If  the  ferro-chromium  is  in  a 
sufficiently  fine  state  of  division,  the  whole  of  the  chromium 
is  rendered  soluble  in  one  fusion."  In  order  to  test  the 
efficiency  of  this  process,  a  ferro-chromium  of  about  65 
per  cent,  of  Cr  was  treated  exactly  as  above  described,  and 
we  obtained  the  following  results: — I.  18 •  18  ;  II.  25*90 
chromium  per  cent. 

In  the  second  experiment  heating  had  been  continued 
until  the  mass  had  just  become  fluid.  In  both  cases  un- 
decomposed  ferro-ehromium  could  be  distinctly  seen  after 
solution  of  the  melt.  It  is  quite  evident  from  these  ex- 
periments that  the  amount  of  dissolved  chromium  is 
in  direct  proportion  to  the  duration  of  heating.  Clark 
succeeded  in  obtaining  very  accordant  results  by  his  method, 
but  the  above  results  of  our  experiments  confirm  the  state- 
ment of  Saniter  that  the  decomposition  by  this  process  was 
far  from  complete. 

Saniter  has  altered  Chirk'-  method,  in  so  far  that  he 
continues  the  heating  until  three  minutes  after  the  mass  is 
fluid,  giving  the  nickel  capsule  a  continuous  circular  motion, 
to  prevent  the  chrome  ore  from  settling  to  the  bottom. 
A  complete  decomposition  of  the  chrome  ore  is  Baid  to  be 
effected  in  this  way,  even  if  the  ore  be  only  "  moderately 
finely  ground." 

"  The  melt  is  then  dissolved  in  cold  water  (boiling  water 
being  used  only  for  rinsing  out  the  nickel  capsule),  the 
solution  and  the  wash-water  are  put  into  a  beaker  and  an 
excess  of  sulphuric  acid  is  added.  As  soon  as  the  solution 
clears  it  i-  diluted  to  about  loo  c.c,  and  boiled  to  decom 
pose  any  peroxide  of  hydrogen.  After  cooling,  the 
chromium   is  estimated  by  titration  in  the  usual  manner." 

'I  he  advice  to  boil  the  acidulated  solution  naturally 
anticipate  that  some  sodium  peroxide,  andecomposed,  is 
present,  in  the  solution.  If  this  be  the  fact,  as  ire  have  found 
that  it  really  is,  tlien  it  is  quite  evident  that  any  peroxide  of 
hydrogen,  which  has  been  formed  in  the  solution  after  the 
addition  of  sulphuric  acid,  most  of  necessity,  if  enough  of 
lace  the  cbromate  in  the  solution. 

We  do   not  pre   nine   to   SUggeSl    that   Mr.  Saniter  was  nut 

aware  of  this  reaction.  It,  however,  ha  succeeded  in 
obtaining  by  his  method  very  accordant  results,  tin-  can 

be    due.    f,nly    to    the     rcn.ai  kaSle     chaUCC     that    in    .'ill    the 

det.  by   bin   the   whole   of  the   sodium 

peroxide  its    decomposed  during  the  fusion. 

In  the  numerous  analyses  oi  i  brome  ore,  ferro-chromium 
and  chrome  iteel,  which  ire  have  had  oc<  ision  to  make,  we 

•  nd  tli at  a  of  uodecomposed  sodium  pi  roxide 


is  almost  in  all  cases  present  in  the  aqueous  solution  of 
the  melt,  and  that  in  these  few  cases,  where  it  has 
erroneously  not  been  decomposed  before  the  addition  of 
sulphuric  acid,  no  cbromate  or  only  a  part  of  it  was  found 
on  titration. 

Working  on  known  solutions  of  potassium  bichromate, 
to  which  1  grin,  of  sodium  peroxide  and  then  sulphuric  acid 
were  added,  the  eliminate  was  found  to  be  totally  reduced 
by  the  hydrogen  peroxide  formed. 

When  sodium  peroxide  is  added  to  an  acidulated  solution 
of  a  chromate,  the  whole  suddenly  assumes  the  beautiful 
dark  blue  colour  of  chromium  peroxide,  Cr207.  This  rapidly 
changes  to  lighter  shades  of  the  same  "colour,  until  the 
solution  becomes  colourless,  assuming  after  some  minutes 
the  characteristic  green  of  the  chromium  salts.  This  last 
change  is  more  rapid  if  the  colourless  liquid  be  slightly 
heated. 

We  are  not  aware  that  this  colourless  stage  in  the 
reduction  of  chromate  by  hydrogen  peroxide  has  been 
noticed  before.  Owing  to  its  fugitive  character  we  were 
not    able  to  make  a  further  investigation  of  it. 

To  decompose  the  excess  of  sodium  peroxide  Spuller 
and  Kalman  (Chem.  Zeit.  1893,  p.  861  et  seq.)  have  recom- 
mended passing  a  current  of  carbon  dioxide  through  the 
warm  aqueous  solution  of  the  melt  for  one  hour  and  then 
boiling  the  solution  for  15  minutes  in  order  to  free  it  from 
the  carbon  dioxide. 

Dr.  Clark  (Journ.  Chem.  Soc,  53,  p.  1079)  has,  how- 
ever, found  that  boiling  is  in  itself  sufficient  to  decompose 
sodium  peroxide  when  in  solution. 

A  complete  decomposition  of  the  Na.,0.,  being  of  extreme 
importance  for  the  further  course  of  the  "determination,  we 
considered  it  necessary  to  prove,  by  means  of  the  following 
experiments,  that  no  free  sodium  peroxide  remains  in  the 
solution  after  it  has  been  boiled  for  a  certain  time. 

To  a  known  solution  of  potassium  bichromate,  1  grm.  of 
sodium  peroxide  was  added  ;  the  solution  was  then  boiled 
for  10  minutes,  being  stirred  from  time  to  time  to  allow 
of  a  more  rapid  escape  of  oxygen.  Sulphuric  acid  was 
then  added,  and  after  cooling,  the  solution  was  titrated  with 
double  iron  salt  and  bichromate. 


K20,07  added. 


K2Cr2Or  found. 


Or. 
1.  o- 1(11  ill 
II.  0*2000 


Gr. 

0-1002 
0-2000 


It  follows  from  these  experiments  : 

(1.)  That  when  sodium  peroxide  is  added  to  a  neutral 
or  alkaline    solution   of   a  chromate,   the   state   of 
oxidation  of  the  chromium  is  unaffected. 
(2.)  That    boiling   for    10     minutes     is    sufficient    to 
decompose  a  comparatively  large  excess  of  sodium 
peroxide. 
In   our   attempt   to  analyse    chrome  ores    according  to 
Sa niter's   method,    the  solution  of  the  melt  was  of  course 
boiled,  in  every  case,  to  decompose  the  excess  of  sodium 
peroxide. 

The  result  of  four  determinations  of  a  chrome  ore  which 
had  been  found  (by  (  lark's  magnesia  method)  to  contain 
30-42  per  cent,  of  Cr  were  as  follows:  —  I,  29*51  • 
II.   ■1H-C,',-    III.   29-47  J   IV.   29-83  per  cent. 

A  small  portion  of  undecomposed  chrome  ore  was  always 
visible  after  the  melt  had  been  dissolved.  The  uudceoni- 
posed  residues  of  each  fusion  were  subjected  to  a  second 
fusion  and  yielded  :  — I.  0*86  j  II.  L  •  75  j  III.  091;  IV. 
0*55  per  cent.  Adding  this  to  the  percentage  of  chromium 
obtained  in  the  first  fusion,  the  total  amount  of  chromium 
will    be:— I.  ::o-37;    [I.80-40-    III.    80*88;    IV.   B0*88 

|"-r  cent. 

'I  he  same  sample  was  fused  with  sodium  peroxide  foi 
10   minutes  j   about     I    grm.   Of    sodium    peroxide    was    then 

added  and  the  heating  continued  for  another  fivemino* 
The  decomposition  was  complete,  BO'89  per  cent.  Cr  being 

found  in  the  solution  on  titration. 

A  Den   portion  of  the  same  sample  was  reduced  to  a  very 

8ne  powder.     A   complete  decomposition  was  effected  in 

live  minute..        I     SO'  15  :    I  !.  80'  16  pel 
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Am  additional  reason  for  very  fine  grinding  i-  the  (act 
that  chrome  ores  vary  considerably  iu  their  percentage  of 
chromium,  and  that  the  higher  that  percentage  the  less 
easily  do  tiny  yield  to  decomposition. 

The  following  experiments  vvill  show  how  the  process 
should  be  conducted  : — 

An  ore,  containing  38*58  per  cent,  of  chromium,  was 
reduced  to  a  very  fine  powder  and  0*5  grm.  of  it  were 
intimately  mixed  in  a  nickel  crucible  with  six  times  its  weight 
of  Bodium  peroxide.  The  crucible  was  held  by  means  of 
tongs  in  a  Bunsen  flame,  and  after  the  mass  had  become  fluid 
it  was  heated  for  five  minutes.  The  melt  was  then  allowed 
to  cool  until  a  crust  was  formed  on  its  surface.  1  grm.  of 
sodium  peroxide  was  then  added  and  the  heating  continued 
for  another  five  minutes.  The  ore  was  found  to  be  com- 
pletely decomposed  : — I.  38*58;  II.  38*63  per  cent. 

A  nickel  crucible.,  though  considerably  attacked, 
last  for  a  long  time  provided  it  is  not  exposed  to  a 
high  temperature.  We  have  tried  platinum,  silver, 
porcelain  crucibles,  but  with  unsatisfactory  results. 

We  have  found  that  a  considerable  amount  of  nickel 
from  the  crucible  is  dissolved  by  the  sulphuric  acid.  It 
causes  much  inconvenience  on  titration,  as  it  forms  a  brown 
precipitate  of  nickel  ferricyauide,  which  tends  to  mask  the 
final  point  of  the  titration. 

We  therefore  attach  much  importance  to  the  filtration 
of  the  aqueous  solution  of  the  melt,  as  it  ensures  that  the 
solution  is  free  from  both  nickel  and  iron  oxides. 

Saniter  also  applied  his  method  to  the  decomposition 
of  ferro-chromium,  but  found  that  however  finely  the  alloy 
was  pounded  the  decomposition  remained  incomplete. 
He  therefore  added  barium  peroxide,  in  order  to  keep 
the  particles  of  ferro-chromium  separate.  Barium  peroxide 
has  been  proposed  for  this  purpose  by  Donath  in  1887 
(I)ingl.  263,  p.  245)  and  subsequenth-  in  combination  with 
sodium  carbonate  by  Kinuicutt  and  Patterson  (Journ.  Anal. 
Chem.  3,  p.  132). 

Mr.  Saniter  recommends  that  0*5  grm.  of  a  ferro- 
chromium  reduced  to  a  powder,  which  will  pass  through  a 
sieve  with  10,000  meshes  to  the  square  inch,  be  mixed  with 
4  grm.  of  sodium  peroxide  and  0-75  grm.  of  barium 
peroxide  and  then  be  treated  exactly  after  the  method  for 
the  decomposition  of  chrome  ore. 

With  us  this  method  with  a  ferro-chromium  containing 
29*40  per  cent,  of  chromium  gave  I.  26*04  ;  II.  27*81  per 
cent.,  and  in  both  cases  a  small  portion  of  ferro-chromium 
remained  undeeomposed.  The  same  experiment  repeated 
with  another  portion  of  the  same  sample  reduced  to  an 
impalpable  powder,  gave  29*35  per  cent. 

A  ferro-chromium  containing  65' 84  per  cent,  gave,  by 
Saniter's  method,  58  •  93  per  cent.,  and  when  reduced  to  an 
impalpable  powder  gave  65*21  per  cent. 

Saniter  goes  on  to  say  that  sulphuric  acid  could  not  be 
used  in  dissolving  the  melt  "  owing  to  the  presence  of  the 
barium  peroxide,  and  on  attempting  to  use  hydrochloric 
acid  it  was  found  that  a  considerable  quantity  of  chromium 
was  reduced  by  it.  It  therefore  became  necessary  to  apply 
Stead's  modification  of  Galbraith's  method  in  order  to 
reoxidise  the  partially  reduced  chromium."  It  is  difficult 
to  understand  the  meaning  of  the  phrase  "  owing  to  the 
presence  of  barium  peroxide."  After  some  difficulty  we 
have,  however,  come  to  the  conclusion  that  for  "  peroxide  " 
in  the  phrase  "  owing  to  the  presence  of  barium  peroxide  " 
one  should  read  "  chromate."  In  this  case  the  adoption  of 
hydrochloric  acid  as  a  solvent  is  quite  comprehensible. 
We  are  also  inclined  to  think  that  the  reduction  of 
chromium,  which  was  noted  by  Mr.  Saniter,  was  due  to 
hydrogen  peroxide  formed  by  the  action  of  hydrochloric 
acid  upon  sodium  peroxide  left  undeeomposed.  The 
reduction  of  chromium  could  hardly  be  attributed  to  the 
hydrochloric  acid,  inasmuch  as  the  whole  method  of 
Mr.  Stead  (this  Journal,  12,  p.  712)  is  based  on  the  fact  that 
hydrochloric  acid  of  a  certain  strength  does  not  reduce 
chromates.  It  also  appeared  to  us  that  some  of  the  ferro- 
chromium,  which  remained  undeeomposed  after  the  fusion, 
was  dissolved  by  chlorine  evolved  from  the  hydrochloric 
acid  by  permanganate  formed  from  manganese  in  the  ferro- 
chromium  ;  and  indeed  we  noticed  that  the  undeeomposed 
residue  was  lessened  by  this  treatment. 


A  hpecial  determination  was  undertaken  iu  order  to 
ascertain  the  actual  amount  of  ferro-chromium  decomposed 
by  the  sodium  and  barium  peroxides  alone,  and  it  was 
found  that  this  amount  did  not  exceed  42-69  per  cent,  in  a 
ferro-chromium  containing  65*84  percent. 

Having  thus  obtained  somewhat  unsatisfactory  results 
with  Saniter's  method,  we  attempted  to  effect  a  complete 
decomposition  of  the  ferro-chromium  by  a  direct  fusion 
with  sodium  peroxide  alone. 

The  manner  of  procedure  was  as  follows  :  — 
About  0-5  grm.  of  a  very  finely-powdered  ferro-chromium 
were  mixed  with  3  grm.  of  sodium  peroxide  and  heated 
very  gently,  until  the  mass  began  to  melt  and  then  to  glow 
by  itself.  The  heating  was  then  continued  for  10  minutes, 
and  after  the  mass  was  partially  cooled  1  grin,  of  sodium 
peroxide  was  added  and  the  heating  continued  for  another 
five  minutes. 

The  crucible,  when  still  moderately  warm,  was  placed  in 
a  suitable  porcelain  basin,  which  was  then  half  filled  with 
hot  water  and  covered  with  a  clock-glass.  The  melt  easily 
dissolved  in  the  hot  water,  the  solution  obtained  being  of  a 
deep  purple  colour,  due  to  sodium  ferrate,  which  is  abuu- 
dantly  formed  during  the  fusion.  The  solution  also  con- 
tained sodium  manganate,  resulting  from  the  oxidation  of 
the  manganese  which  is  present  in  ferro-chromium. 

To  decompose  both  these  salts  a  small  quantity  of  sodiu:n 
peroxide  was  added,  on  which  the  solution  immediately 
lost  its  purple  colour.  The  solution  was  then  boiled  for 
10  minutes  to  decompose  the  excess  of  sodium  peroxide  and 
the  insoluble  residue  of  iron,  nickel,  and  manganese  oxide 
was  filtered  off.  An  excess  of  sulphuric  acid  was  then 
added  to  the  solution  and  after  cooling  it  was  titrated  in  the 
usual  manner. 

We  give  below  the  results  of  five  determinations  of  n 
sample  conta'ning  29*40  per  cent,  of  chromium:  — I. 
29*38;  II.  29-35;  III.  29*42;  IV.  2943;  V.  29*42 
per  cent. 

Another  set  of  determinations  of  a  ferro-chromium  con- 
taining 65*84  per  cent,  gave  the  following  results  :—  I. 
65*84;  II.  65*84;  III.  65-80;  IV.  65-88;  V.  65-85  per 
cent. 

A  very  small  quantity  of  sodium  peroxide  (0*3 — 0*6) 
was  found  to  be  sufficient  to  decompose  the  sodium  ferrate 
and  manganate  formed.  The  reaction  in  both  cases  is 
analogous,  sodium  ferrate  being  reduced  to  iron  oxide  and 
sodium  mangan«te  to  manganese  peroxide.  These  are  two 
of  the  few  cases  in  which  sodium  peroxide  acts  as  a  power- 
ful reducing  agent.  The  property  of  sodium  peroxide  to 
reduce  manganese  salts  to  manganese  peroxide  can  be 
easily  utilised  for  a  quantitative  determination  of  manga- 
nese in  its  solutions,  as  well  as  for  its  separation  from 
other  metallic  oxides  which  are  not  reduced  by  sodium  per- 
oxide, and  thus  afford  a  means  of  determining  the  manganese 
in  such  compounds. 

We  find  that  Dr.  Clark  (Journ.  Chem.  Soc.  53,  p.  1079) 
has  already  studied  this  reaction. 

The  Determination  of  Chromium  in  Chrome  Steel. — A 
very  detailed  method  has  been  worked  out  by  J.  Spiiller  and 
S.  Kalman  (this  Journal,  12,  pp.  867,  950)  for  the  analysis 
of  chrome  ores  and  ferro-chromium,  and  the  same  method, 
with  some  suitable  alterations,  has  been  applied  by  them 
for  the  analysis  cf  chrome  steel.  Their  method  is  too 
lengthy  to  give  here  in  detail.  We  will  only  state,  in 
general  terms,  that,  as  regards  the  analysis  of  chrome  steel, 
it  consists  in  dissolving  the  chrome  s*eel  in  sulphuric 
acid,  evaporating  the  solution  to  dryness,  and  fusing  the 
residue  with  a  mixture  of  4  parts  sodium  peroxide  and 
8  parts  caustic  soda.  We  have  frequently  had  occasion  to 
convince  ourselves  of  the  exactness  of  this  method,  which, 
however,  is  very  laborious,  and  occupies  a  great  deal  of 
time.  We  have  applied  it  with  advantage  in  the  case  of 
high-percentage  chrome  steels,  of  which  no  more  than  0*5 
grm.  is  used  for  analysis,  as  the  volume  of  sulphates 
obtained  is  then  not  too  large  to  be  conveniently  fused. 
Thus,  we  have  used  this  method  for  the  analysis  of  a  chrome 
steel  containing  (by  Stead's  method)  as  much  as  2*101  per 
cent,  of  chromium,  with  the  slight  alteration  that  the 
sulphates  were  fused  with  sodium  peroxide  only. 
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The  further  treatment  of  the  fusion  was  exactly  the 
-sine  as  in  the  case  of  ferro-chromium.  The  results  were 
as  follows: — I.  2-099;  II.  2 •  loO  per  cent. 

In  order  to  avoid  a  fusion  several  attempts  were  made  by 
us  to  effect  a  direct  oxidation  by  sodium  peroxide  of  the 
chrome  in  a  solution  of  chrome  steel ;  but  no  results  of  any 
real  value  could  be  obtained. 

We  therefore  regard  Stead's  modification  of  Galbraith's 
method  (this  Journal,  12,  p.  712)  as  the  best  and  shortest 
method  yet  devised  for  the  determination  of  chromium  in 
chrome  steels.  It  is,  of  course,  considerably  simplified  if 
the  insoluble  residue  of  the  chrome  steel  be  fused  with 
sodium  peroxide,  as  Mr.  Saniter  recommends. 

We  have  also  found  that  the  fusion  with  sodium  peroxide 
can  be  very  advantageously  employed  for  the  decomposition 
of  chromium  phosphate  as  obtained  in  a  method  suggested 
by  Dr.  Clark  (this  Journal,  p.  340),  and  also  in  the 
modification  of  it,  the  so-called  hypo-acetic  method  of 
Mr.  Stead  (Iron  and  Steel  Inst.,  1893, 1,  p.  160). 

A  sample  of  chrome  steel  containing  (by  Stead's  per- 
manganate method)  0*915  per  cent,  of  chromium  gave  after 
the  hypo-acetic  method,  in  which  the  chromium  phosphate 
was  fused  with  sodium  peroxide  : — I.  0*923  ;  II.  0*924  per 
cent. 

Another  sample,  containing  0*673  per  cent.,  gave  after 
the  same  method  :  —1.  0*674  ;  II.  0*678  per  cent. 

We  are  therefore  able  to  recommend  this  method  as  being 
exceedingly  exact,  though  requiring  a  little  more  time  than 
Stead's  permanganate  method. 

Our  experiments  appear  to  show  that  sodium  peroxide,  if 
certain  conditions  be  observed  in  its  use,  is  a  very  valuable 
agent  for  the  analysis  of  chrome  ore,  ferro-chromium,  and 
chrome  steel,  as  it  removes  the  two  main  defects  of  former 
methods,  viz.,  the  necessity  of  repeated  fusion  to  effect 
comolete  decomposition  and  the  inconvenient  slowness  of 
these  process 

The  conditions  which  should  be  observed  may  be  sum- 
marized as  follows : — 

(1.)  Great  care  should  be  taken  to  reduce  the  chronic  or« 
or  the  ferro-chromium  to  an  almost  impalpable  powder. 
This  can  be  done  without  much  difficulty  if  the  ore  or  the 
alloy  be  crushed  in  a  steel  mortar  until  a  powder  is  obtained 
which  will  pass  through  a  linen  bag.  This  powder  is  then 
ground  in  an  agate  mortar  to  the  required  degree  of 
fineness,  a  little  water  being  added  to  facilitate  the  grinding. 

(2.)  The  water  solution  of  the  melt,  before  acidulatiou, 
mu«t  he  freed  from  an  excess  of  sodium  peroxide.  When- 
ever sodium  ferrate  or  sodium  manganate  is  formed  during 
the  fusion  it  must  be  decomposed  in  the  water  solution  of 
the  melt. 

C3.)  As  the  result  of  the  analysis  depends  to  a  large 
extent  upon  the  titration,  and  especially  upon  a  clear 
perception  of  it-  final  point,  it  is  important  that  the  solution 
in  which  the  chrome  is  to  be  determined  should  be  as  free 
Me  from  other  metallic  salts,  as  for  instance,  iron, 
manganese,  and  nickel  salts.  We  have  alto  observed  that 
the  ferricyanide  solution  which   is  used  as  an   indicate 

ft  satisfactory  when  it  contain-  no  more  than  1  per  cent, 
of  ferricyanide. 

The  samples  of  ferro-chromium  were  kindly  placed  at  our 
disposal  by  the  Secretary  of  the  Iron  and  Steel  Institute,  and 
for  (hose  of  chrome  steel  we  are  indebted  to  the  courtesy  of 
Mr.  Walter  Maef'arlatie,  of  the  Glengarn  ><  k  Iron  ami  S 

'  tompany. 
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Meeting  held  Wednesday,  December  Ith,  1895. 


THE    PRESIDENT    OF   THE    SOCIETY    IN   THE    CHAIR. 

The  President  expressed  his  thanks  to  the  members  of 
the  Section  for  their  hearty  reception,  and  addressed  them  at 
some  length,  giving  the  impressions  gained  during  his  recent 
visit  to  the  United  States,  and  reviewing  the  condition  of 
chemical  and  technical  education  generally  in  America. 

He  had  been  perusing  the  report  on  secondary  education, 
and  was  somewhat  disturbed  to  find  the  tendency  to  commit 
this  important  link  in  our  educational  system  to  local 
authorities,  greatly  accentuated.  Of  all  matters,  to  his 
mind,  this  was  not  theirs,  nor,  judging  by  the  proceedings 
of  most  local  authorities,  were  they  fitted  to  control  it. 

Prof.  Austen,  President  of  the  New  York  Section  of  the 
Americau  Chemical  Society,  said  a  little  while  ago  "  that 
investigation  in  technical  chemistry  was  as  difficult  and 
quite  as  slow  as  investigation  in  pure  science."  Mr.  Ludwig 
Mond,  commenting  thereon  in  a  speech,  said  :  "  Xo  doubt 
investigation  in  technical  chemistry  has  its  own  difficulties. 
Certainly  they  are  just  as  great  as  in  any  scientific 
investigation,  but  there  is  this  immense  difference — that, 
investigation  in  science  bears  fruit  in  centuries  to  come. 
Few  who  devote  their  lives  to  pure  science  see  the  result 
of  their  labours  or  its  practical  value,  but  future  generations 
derive  the  benefits,  which  are  for  all  time.  Every  discovery 
of  new  truth-  is  an  increase  of  knowledge.  "  Technical 
matters  come  and  go,  making  room  for  improved  methods, 
these  improvements  being  the  result  of  wider  knowledge 
and  closer  application  of  scientific  principle." 

Education  or  training  in  "  principles  "  must  not  remain 
the  inadequate  and  perfunctory  thing  it  at  present  too  often 
i-.  In  the  report  referred  to  a  remark  occurs  (page  103) 
that  "  witnesses  have  frequently  complained  that  technical 
instruction  has  been  hindered  or  even  made  useless  by  a 
defective  early  training."  This  is  particularly  true  of  what 
is  called  "  education  in  technical  chemistry."  Unhappily 
the  word  is  understood  in  different  senses  ;  for  instance, 
speaking  of  the  Department  of  Science  and  Art,  the  report 
says  (page  28,  sea.  16):  "  In  defining  technical  instruction, 
the  department  has  kept  in  view  the  varying  needs  of 
different  localities,  and  has  been  liberal  rather  than  strict  in 
its  interpretations;  for  example,  the  following  are  a  few 
among  the  subjects  which  it  has  sanctioned  : — The  principles 
of  banking  and  financial  science,  book-keeping,  the  prin- 
ciples of  eoiiiinerce,  singing  and  musical  notation,  instru- 
mental and  orchestral  music,  political  economy,  steam  ship, 
tin'  seience  ami  art  o!   leaching,   veterinary    science." 

V.nu.ile     -.mi.     n-port,  on   pages     135   and     186,  Sec.  40, 

in  describing  what  secondary  education  comprehends,  rays : 

"  Ml  education  is  development  and  discipline  of  faculty  by 
the  communication  01  knowledge,  and  whether  the  faculty 
be  the  eye,  oi    I  he-  ha  ml,  or  the   reason,  or   the    imagination, 

.  whether  the  knowledge  be  oi  nature,  of  art,  of  science 
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or  literature,— if  the  knowledge  be  bo  communicated  as  to 
evoke  and  exercise  and  discipline  faculty,  the  process  is 
rightly  termed  education.  Secondary  education  may  be 
described  as  a  modification  of  this  general  idea.  After 
quoting  Plato'a  distinction  between  the  arts  and  tb>-  craft-, 
the  report  Bays:  "  Every  profession,  even  that  of  winning 
scholarships,  i-  a  craft,  and  all  craft-  are  art-."  Bnl  if 
secondary  education  be  so  conceived,  it  i-  evident  that  under 
it  technical  instruction  i-  comprehended;  technical  instruction 
is  secondary,  i.e.,  il  comes  after  the  education  which  has 
awakened  the  mind  by  teaching  the  rudiment-  or  art-  a-  the 
alphabet  of  ad  knowledge,  and  the  better  the  whole  of  this 
alphabet  ha-  been  mastered,  the  better  and  easier  will  he  tin- 
later  learning.  And  secondary  instruction  is  technical — that 
i-,  it  teaches  the  boy  bo  to  apply  the  principles  he  is  learning, 
and  so  to  learn  the  principle-  by  applying  them,  or  BO  to  use 
the  instrument  he  has  been  made  to  know,  as  to  perform  or 
produce  something:  interpret  the  literature  of  a  science, 
make  a  picture  or  a  book,  practice  a  plastic  or  manual  art, 
convince  a  jury,  persuade  a  senate,  translate  or  annotate  an 
author,  dye  wool  and  weave  cloth,  design  or  construct  a 
machine,  navigate  a  ship,  or  command  an  army-.  Secondary 
education  therefore,  a-  inclusive  of  technical  improvement, 
may  be  described  as  education  conducted  with  the  view  of 
the  special  life  that  ha-  to  be  lived  with  the  express  purpose 
of  forming  the  person  to  live  in  it. 

On  page  285,  sec.  77,  the  report  further  says:  "Under 
the  term  technical,  we  include  all  such  special  preparation 
for  mercantile  business  or  for  particular  branches  of  the 
public  service  as  it  may  be  found  possible  to  make."  lie 
was  exceedingly  sorry  that  these  definitions  had  received 
some  sort  of  official  approval. 

Among  the  subjects  in  which  he  had  more  poignant 
regret  than  any  other  was  that  fact  of  the  limitation  of  his 
own  early  opportunity  of  acquiring  a  deep  knowledge  of  the 
principles  of  chemical  and  physical  science.  Students  as  a 
rule  only  began  to  understand  when  they  went  into  the 
work  of  life.  He  sincerely  trusted,  with  the  advantages  of 
such  institutions  as  those  which  existed  in  the  localities  of 
the  Society's  sections,  young  men  would  spend  very  much 
longer  time  in  them  than  hitherto.  In  his  opinion  a 
chemist  could  not  be  turned  out  under  five  years.  The 
sooner  guardians,  students,  and  professors  accepted  this 
the  better. 

In  this  connection  he  could  scarcely  do  better  than 
recommend  a  perusal  of  the  discussion  on  technical  educa- 
tion in  chemistry  which  appeared  in  the  Society's  Journal 
in  May  1869,  and  to  which  discussion  the  Liverpool  Section 
had  made  by  no  means  the  least  important  contribution. 


THE  VOLATILISATION  OF  SALTS  DURING 
EVAPORATION. 

BY    G.    H.    BAILEV,    D.SC,   PH.D. 

It  is  weil  known  that  many  solid  substances  can  be 
volatilised  by  steam,  and  the  process  of  steam  distillation  is 
largely  used  in  the  preparation  of  organic  compounds.  It 
is  further  acknowledged  that  boric  acid  is  carried  off  by 
-steam  although  the  normal  boiling-point  of  boric  acid  must 
be  very  high.  Similar  observations  have  been  made  by 
Drown  and  Eldridge  in  the  case  of  tin  salts,  and  I  have 
found  that  mercuric  chloride,  which  vaporises  under  normal 
conditions  at  307°  C.,  is  nevertheless  carried  over  by  steam 
in  tolerable  quantity.  Yet  Nernst  asserts  that  there  is 
no  loss  by  volatilisation  when  the  boiling-point  of  the 
substance  dissolved  lies  about  130°  C.  above  that  of  the 
solvent.  Stas,  in  his  researches  on  atomic  weights,  with 
that  foresight  which  characterised  all  his  work,  contem- 
plated the  possibility  of  loss  by  volatilisation,  and  went  even 
so  far  as  to  boil  silver  chloride  and  water  and  then  test  the 
condensed  steam  for  the  presence  of  silver.  He  found  that 
no  precipitate  or  coloration  occurred  when  sulphuretted 
hydrogen  was  added  to  the  liquid.  And  it  is  not  surprising 
that,  with  a  substance  like  silver  chloride,  such  a  result 
should  have  been  attained.  Had  Stas,  however,  turned  his 
attention  to  any  of  the  alkaline  chlorides,  I  think  that  the 
fact  of  volatilisation  would  not  have  escaped  him. 


It  must  be  well  known  to  manufacturers,  especially  to 
those  concerned  with  the  evaporation  of  common  salt  or 
salts  of  the  alkalis,  that  somehow  or  other  these  bodies  have 
the  faculty  of  getting  away  from  the  liquor  and  depositing 
themselves  in  flues  or  over  surfaces  of  walls  in  the  neigh- 
bourhood of  the  boiling-pan.  Whether  anyone  would  be 
able  to  assert  that  such  deposit  is  formed  under  circum- 
stances which  preclude  such  influences  as  mechanical 
spiriting  during  boding  or  "  creeping"  of  the  salt  is  more 
than  I  can  say.  I  have,  however,  fouud  that,  with  the 
whole  of  the  alkaline  chlorides,  viz.,  those  of  lithium, 
sodium,  potassium,  rubidium,  caesium,  volatilisation  takes 
place,  even  when  the  evaporation  is  so  conducted  that  it  is 
quite  impossible  to  call  in  any  of  these  mechanical  agencies 
to  assist. 

A  series  of  experiments  was  first  performed  by  evaporat- 
ing solutions  of  the  alkaline  chlorides  in  water-baths,  in  such 
a  way  that  no  visible  ebullition  took  place  at  any  time. 
After  a  quantity  of  water  had  been  evaporated  off,  the 
amount  of  salt  in  the  residue  was  determined  by  estimating 
the  chloride  with  every  possible  care.  A  constant  loss  was 
found,  varying  between  2  or  3  mgrms.  per  litre  of  water 
evaporated  in  the  case  of  lithium  chloride,  to  about 
12  mgrms.  in  the  case  of  c;esium  chloride,  for  normal  solu- 
tions. The  loss  was  apparently  proportionate  to  the 
molecule  weight,  as  calculated  from  the  formula;  of  these 
chlorides  as  ordinarily  written.  The  method  of  experiment 
was,  however,  open  to  the  objection  that  the  estimations 
had  to  be  made  on  so  large  a  quantity  of  salt,  and  the 
differences  measured  were  so  small,  that,  even  with  extreme 
care,  the  results  were  likely  to  be  affected  by  errors,  and 
even  the  conclusion  that  volatilisation  had  taken  place 
could  hardly  be  said  to  have  been  sufficiently  established. 
That  volatilisation  does  actually  occur  is  easily  demonstrated 
by  placing  a  sheet  of  filter-paper  some  inches  above  a 
basin,  in  which,  say,  potassium  chloride  solution  is 
evaporating.  After  some  little  time  dip  the  filter-paper  in 
pure  water  and  add  a  drop  or  two  of  nitrate  of  silver  and 
nitric  acid  ;    a  distinct  turbidity  will  be  observed. 

In  order  to  establish  this  conclusively  and  to  determine, 
with  some  approach  to  accuracy,  the  amount  of  chlorides 
volatilised,  I  decided  to  conduct  the  evaporation  so  as  to 
present  as  free  a  surface  as  possible,  whilst  at  the  same 
time  condensing  the  steam  given  off  and  estimating  the 
chlorides  actually  occurring  in  the  condensate.  A  Meyer 
water  bath,  with  the  inverted  funnel  hood,  answered  this 
purpose  admirably.  About  80  per  cent,  of  the  steam  was 
condensed,  and  assuming  that  the  whole  of  the  salts  were 
entrapped  in  this,  the  amount  of  salts  carried  over  by  the 
steam,  per  litre  of  water  evaporated,  as  shown  in  the  follow- 
ing table.  The  strength  of  the  solutions  is  stated  in 
multiples,  or  sub-multiples,  of  the  normal  solution,  i.e., 
that  containing  the  gramme-molecule  per  litre. 


Strength  of 
Solution. 


Chloride  in 

Condensate  in 

Mgrms. 


Lithium  chloride  , 

»»  »» 

Caesium  chloride*, 


o-i 

0-21 
1-70 
3-20 


0-25 

2*45 

2-40 

18-8(i 

W.;U 


The  previous  series  of  experiments  had  indicated  that 
the  volatility  increased  witli  the  molecular  weight,  and  in 
these  experiments  I  therefore  employed  only  the  highest 
and  lowest  member  of  the  series  of  alkaline  chlorides. 

It  is  clearly  manifest  that  not  only  is  caesium  chloride 
volatilised  to  a  greater  extent  than  lithium  chloride,  but  it 
is  further  evident  that  the  concentration  of  the  solution  is 
an  important  factor  ;  indeed,  it  seems  as  though  the  amount 
of  loss  is  proportional  to  the  concentration.  But,  after  all, 
this  is  only  a  loss  of  something  like  yi^-  per  cent,  of  the 
salt,  and  competition  in  the  alkali  trade  is  surely  not  quite 
so  finely  drawn  that  losses  of  -j-i^  per  cent,  are  to  be 
bothered  about.  It  is,  however,  to  be  remembered  that 
my  earliest  efforts  have  been  rather  in  the  direction  of  con- 
vincing myself  that   volatilisation  does   really  occur,   and 
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that  even  under  adverse  conditions  and  with  every  facility 
for  arriving  at  results,  which  are  too  low  rather  than  too 
high,  moreover,  the  solutions  I  used  were  usually  very 
dilute. 

But  it  is  not  this  point  of  view  that  induced  me  to  bring 
my  observations  before  the  Liverpool  Section,  but,  rather 
than  your  section  has  always  shown  a  very  philosophical 
interest  in  the  principles  involved  in  chemical  operations. 

I  shall  therefore  be  glad,  not  only  of  any  quotation  of 
instances  within  your  knowledge  in  which  evidence  seems 
to  be  presented  of  volatilisation  occurring  in  such  a  way, 
but  also  of  any  light  that  may  be  thrown  thereby  on  the 
nature  of  evaporation. 

In  considering  such  a  matter,  one  turns  naturally  to  the 
observations  that  have  been  made  on  the  vapour  pressures 
of  solutions  and  a  very  complete  series  is  to  be  found  in  a 
paper  by  Tammann  (Wied.  Ann.  24,  523)  embracing  the 
whole  of  the  alkaline  chlorides  and  many  other  salts.  It 
is  found  that,  as  a  general  rule,  if  salts  are  dissolved  in 
water,  the  vapour  tension  of  the  solution  is  smaller  than 
that  of  pure  water,  and  this  is  ascribed  to  the  restraining 
effect  of  the  particles  of  salt,  though  what  the  precis2 
significance  of  this  expression  is,  is  a  mystery.  Wiillner 
found  this  depression  of  vapour  tension  to  be,  for  a  given 
salt,  proportional  to  the  mass  of  the  salt  dissolved,  and  this 
is  roughly  true  for  such  bodies  as  we  have  under  considera- 
tion. 

Tammann's  results  show,  however,  that  the  depression 
increases  somewhat  more  rapidly  than  the  concentration, 
about  2  per  cent. 

The  depression  of  vapour  tension  at  about  100°  C.  for 
normal  solutions  may  be  calculated  from  Tammann's  tables, 
and  we  obtain — 

for  LiCl  a  depression  of  2 '74  mm. 
NaCl  „  2-7*    „ 

KC1  „  2-50    „ 

RbCl  „  2  60    „ 

CsCl  „  2*62    „ 

Bunsen  has  further  found  by  exposing  beads  of  these 
salts  to  the  heat  of  a  Bunsen  burner,  that  the  volatility  is 
in  direct  proportion  to  the  molecular  weight. 

Asa  first  approximation  therefore,  it  seems  probable  that 
there  is  an  intimate  relation  between  the  vapour  tension  and 
the  salts  and  the  vapour  pressures  shown  by  solutions  of 
the  salts,  and  if  we  regard  the  phenomena  of  evaporation 
as  allied  to  those  of  the  distillation  of  miscible  liquids  we 
have  the  expression — 

m        wi- 
mi  ~  W,l', 
where  m  and  m,  are  the  masses  of  the  salt  and  the  water  in 
the   distillate  W  and   \V,,   the  masses  in  the   solution  and 
P  and  P„  the  vapour  tensions  of  the  salt  and  the  water  in 
the  solution  at  loo   (.'.  or  thereabouts. 

By  the  application  of  such  a  formula,  the  vapour  tension 
of  caesium  chloride  at  100°  C  would  be  about  0  06  mm. 
of  mercury. 

So  far  as  the  experiments  with  mercuric  chloride  have 
gone,  the  vapour  tension  of  this  body  (boiling  point  307  <  ■ ) 
approximately  2  3  mm.,  when  evaporated  in  ethereal 
solution.  How  far  the  retail  it  affected  by  pressures  in 
the  surface  film,  which,  according  to  Stefan  ( Wied.  Ann. 
29,  ''>■>■>),  amount,  in  the  cum-  of  water,  to  over  20,000 
atmospheres,  or  by  osmotic  pressure,  which,  for  an  aqueous 
ition  of  potassium  chloride  of  normal  strength,  amounts 
to  about  :•,'>  atmospheres,  I  do  not  propose  to  discuss  until 
further  series   of  experiments  are  completed.     Moreover, 

Bsmsaj    has    recently    shown   grounds    for    assuming    thai 

liquid  water  is  not  composed  of  simple  molecules,  but  of 
aggregates  of  about  :j  molecules.  In  any  ease  I  hope  i' 
will  be  remembered  that  the  object  of  this  paper  has  been 

rather  to  point  out  that  molecular  weight  ami  concentration 
affect  vapour  pre  m  of  olutions  relatively  in  a  similar 
manner  to  that  in  which  they  affect  the  amount  of  salt 
volatilised. 


iHaiufoesiter  &>ecticw* 


Rooms  of  the  Chemical  Club,  Victoria  Hotel. 


Chairman:  George  E.  Davis. 
Vice-Chairman:  filer  Hart. 


O.  H.  Bailey. 

R.  Forbes  Carpenter. 

R.  S.  Dale. 

C.  Dreyfus. 

H.  Grimshaw. 

J.  M.  Irving. 


Committee : 

M.  J.  Langdon. 
I.  Levinstein. 
W.  H.  Perkin,  jun. 
Sir  H.  B.  Roscoe. 
E.  Schunck. 
W.  Thomson. 


Hon.  Local  Secretary : 

•I.  Carter  Bell, 

Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


SESSION  1895-9G. 

Friday  January  3rd,  1896 :—  .       „      „ 

Dr.  B.  W.  Gerland.    "  On  some  New  Methods  of  Testing  Gas. 
Mr.  Wilfred  Irwin.    "On  the  Influence"!'  Temperature  on  the 

Illuminating  Constituents  of  Co:il  fins." 


Meeting  held  Friday,  December  Cth,  1895. 


THE    PRESIDENT    OF    THE    SOCIETY    IN    THE    CHAIR. 


The  Chairman,  Mr.  George  Davis,  introduced  the 
President  of  the  Society,  remarking  that  his  visits  to 
Sections  would  do  a  great  deal  of  good,  by  affording 
opportunities  for  learning  the  views  of  members. 

The  President,  enlarging  upon  remarks  made  in  other 
Sections,  observed  with  regret  the  disposition  to  house 
scientific  educational  institutions  in  almost  palatial  build- 
ings. What  were  most  required,  in  his  opinion,  were 
complete  equipments  for  science  teaching  and  the  best  men 
as  teachers,  adequately  remunerated  so  as  to  give  undivided 
personal  attention  to  the  students.  The  more  he  thought 
over  the  subject  he  was  confirmed  in  the  opinion  expressed 
by  the  majority  of  those  who  contributed  to  the  discussion 
on  Technical  Education,  reported  in  the  Journal  for  May 
1889.  He  was  of  opinion  the  instruction  in  the  principles 
of  science  was  not  pointed  enough,  and  he  was  more 
strongly  of  opinion  that  students  did  not  remain  long 
enough  to  get  that  grasp  of  principles  by  which  alone 
progress  could  be  made.  Mr.  Grimshaw  said  there  in 
1889,  that  he  believed  "  the  want  of  familiarity  of  the 
professors  with  the  works  was  more  startling  than  the 
ignorance  of  the  manufacturer  as  to  chemicul  theory."' 
That  nimply  confirmed  the  position  he  (the  President) 
urged  :  "  Educate  your  masters  "  and  exact  obedience  from 
the  workman.  He  strongly  recommended  a  perusal  of  the 
discussion  referred  to,  in  view  of  the  report  of  the  ( 'om- 
missiou  on  Secondary  Education.  He  did  not  wish  to 
make  any  invidious  remarks,  but  it  was  a  tact  that  the 
"  pass  men,"  or  rather  "  youngsters,"  from  technical  schools 
had  failed  to  work  satisfactorily.  They  imagined  they 
were  "chemists,"  and  were  not  as  a  rule  amenable  to 
discipline  like  trained  men,  whose  knowledge  was  discipline. 
or  like  intelligent  workmen,  who  did  as  they  were  told. 
Again  he  emphasised  it,  in  the  broad  sense  :  "  Educate 
your  masters."  After  some  account  of  his  impressions 
of  men  ami  things  chemical  in  the  States,  the  President 
thanked  the  Section  for  its  courtesy  and  attention. 

Dr.  IiKWKOWlTflCH   then    read    B    paper   on    "  Analysis  of 

Fats,"  which  will  appear  in  a  succeeding  issue. 
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fUturasitie  Section, 

Chairman:  G.  T.France. 

Vice- Chairman  :  All'.  Allhusen. 
Committee : 


P.  P.  BedflOn. 

T.  W.  H(.)fK. 

T.W.  Lovibond. 
X.  II.  Martin. 
W.  Martyn. 

Jolin  Morrison. 


John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Reunoldson. 
W.  A.  Rowell. 

T.W.Stuart. 
John  Watson. 


Hon.  Local  Secretary  and  Treasurer: 
Baville  Shaw,  Durham  College  of  Science,  Newcastle-on-Tyne. 


Meeting  held  at  the  Durham  College  of  Science, 
Newcastle-on-Tyne,  Thursday,  November  2lst,  1895. 


MK.    C.KO.    T.    FRANCE    IN    THE    CHAIR. 


NOTE  ON  THE  ESTIMATION  OF 
IN  [RON  AND  IRON  ORES 
TITANIUM. 


PHOSPHORUS 

CONTAINING 


BY  JOHN  PATTINSON,  F.I.C.,  AND  DR.  H.  S.  PATTINSON,  P.I.C. 

(This  Journal,  1895,  page  443.) 

DISCUSSION. 

Mr.  T.  W.  Hogg  said  that  he  had  made  some  experiments 
with  pig-iron  in  order  to  ascertain  how  the  presence  of 
titanium  in  solution  would  affect  the  phosphorus  determi- 
nation under  his  own  conditions  of  working.  These 
conditions  are  such  that  the  separation  of  the  phospho- 
molybdate  is  rarely  influenced  by  the  presence  of  other 
substances.  To  the  solution  of  3-2G  grms.  of  iron  or  steel 
6  to  7  grms.  of  ammonium  chloride  are  added,  and  the 
volume  of  molybdic  acid  solution  used  contains  3  grms.  of 
molybdenum  trioxide.  The  precipitation  of  the  phospho- 
molybdate  is  quite  complete  in  half  an  hour  at  a  temperature 
of  60"  O,  or  at  75°  C.  10  minutes  is  sufficient.  Ordinarily 
it  is  preferable  to  allow  the  solution  to  stand  at  the  lower 
temperature  for  half  an  hour,  and  in  the  first  set  of  experi- 
ments given  below,  the  precipitate  was  filtered  off  at  the 
end  of  this  time  with  the  results  shown  in  Table  I. 

The  effect  of  the  titanic  acid  was  quite  unmistakable 
immediately  after  adding  the  molybdic  acid  solution.  After 
filtering  off  the  precipitates,  the  filtrates  in  all  the  experi- 
ments where  titanic  acid  was  present  turned  turbid,  and  in 
time  deposited  a  further  quantity  of  phospho-molybdate. 
The  experiments  were  therefore  repeated,  but  instead  of 
filtering  off  after  half  an  hour's  standing,  they  were  allowed 
to  remain  for  four  hours,  when  the  precipitation  seemed 
quite  complete,  and  as  will  be  seen  from  Table  II.,  the 
results  obtained  are  similar  to  the  results  which  might  have 
been  arrived  at  in  the  absence  of  titanic  acid. 


First  Set  of  Experiments. 

•nt„  ~j                Phospho- 

Exr/eriment          Molybdate 
JSxpeiiment.          obtained. 

Equal  to  P. 

T1O2  present. 

1 
2 
3 
4 
5 

Grms. 
0-090 
0-080 
0-060 
0-044 
0*040 

Per  Cent. 
0-045 
0-040 
0-030 
0-022 
0-020 

Grms. 
None 
0-005 

o-oio 

0-015 
0  020 

Under  the  usual  conditions  wherein  the  precipitation  is 
complete  in  30  minutes. 

3-26  grms.  of  pig-iron  taken,  and  the  volumes  of  solu- 
tions, temperatures,  and  salts  present  identical  in  each 
case,  with  the  exception  of  titanic  acid. 

These  were  all  filtered  off  at  the  end  of  30  minutes  from 
•the  time  of  adding  the  molybdic  acid  solution. 


Second  Set  of  Experiments. 


No.  of 
Experiment. 

Phospho- 
Molyod&te 

obtained. 

ICqual  to  P. 

TiOi  present. 

( ;  nils. 

PerCent. 

Grms. 

l 

0*090 

0*048 

If  one 

2 

o-os:» 

0*044 

0*005 

8 

0-IKIl. 

0*047 

0*010 

4 

0*088 

0*044 

0  015 

5 

0*088 

o-o  i-i 

0020 

6 

o-oao 

0-015 

0-020 

These  were  all  allowed  to  stand  for  four  hours  before 
filtering. 

He  (Mr.  Hogg)  would  like  to  ask  Messrs.  PaUinson  how 
long  their  solutions  were  allowed  to  stand  before  filtering, 
and  whether  after  filtration  any  subsequent  turbidity 
appeared  in  the  filtrates. 

The  effect  of  titanic  acid  in  solution  in  retarding  the 
separation  of  the  phospho-molybdate  is  most  decided,  even 
under  the  most  advantageous  conditions  for  counteracting 
its  influence,  and  it  may  well  be  imagined  that  in  certain 
cases  it  would  prevent  it  altogether.  Chemists  will  un- 
doubtedly feel  grateful  to  Messrs.  Pattinson  for  having 
drawn  attention  to  one  more  serious  6ource  of  error  in  the 
determination  of  phosphorus  by  this  method. 

Mr.  H.  S.  Pattinson,  in  reply  to  Mr.  Hogg,  said  that 
under  the  conditions  in  which  they  had  effected  the  preci- 
pitation of  ammonium  phospho  molybdate,  after  filtering  off 
the  precipitates,  no  further  precipitation  had  occurred  in  the 
filtrates,  such  as  Mr.  Hogg  had  noticed.  Perhaps  the 
presence  of  the  large  quantity  of  ammonium  chloride  or 
the  large  excess  of  ammonium  molybdate  that  Mr.  Hogg 
used  induced  the  gradual  precipitation  of  the  whole  of 
the  phosphoric  acid  present.  The  amount  of  ammonium 
molybdate  that  Mr.  Hogg  had  used  was  more  than  twice  as 
much  as  they  would  use.  They  had  had  mainly  in  view  to 
point  out  how  the  presence  of  titanic  acid  in  solution  might 
cause  an  error  in  the  estimation  of  phosphorus  as  it  is 
usually  carried  out  by  the  molybdate  method  in  this  country, 
and  Mr.  Hogg's  experiments  confirmed  in  a  very  satisfactory 
way  the  results  of  their  own  experiments,  which  showed 
that  titanic  acid  in  solution  hindered  to  a  very  marked 
degree  the  formation  of  the  precipitate  of  ammonium 
phospho-molybdate. 


■sTOOffJQOQQOi — I- 


A  NOTE   ON  COLORIMETRY. 

BY    T.    W.    HOGG. 

Notwithstanding  the  many  forms  of  apparatus  which 
have  been  devised  for  conducting  the  carbon  colour-testing 
process  with  greater  ease  and  certainty,  the  ordinary 
Eggertz  tubes  are  still  so  largely  used  that  the  modification 
of  them  which  I  present  to  your  notice  to-night  may 
recommend  itself  on  account  of  the  facility  with  -flinch 
they  can  be  used  both  for  examining  liquids  endways, 
as  well  as  for  use  in  the  ordinary  way. 

The  necessity  for  the  examination  of  certain  liquids  in 
greater  depth  than  can  be  comfortably  done  in  the  ordinary 
Eggertz  tubes,  is  in  no  case  better  shown  than  in  the  carbon 
colour-testing  process.  The  depth  of  liquid  looked  through 
in  the  Eggei-tz  tubes  is  so  small  that  the  operator  has  not 
much  difficulty  in  rapidly  adjusting  the  liquids  in  colour 
intensity  to  his  satisfaction,  whereas  an  observation  of  a 
greater  depth  of  the  liquids,  adjusted  in  this  way,  would 
often  show  a  considerable  difference  between  them.  As  the 
Eggertz  tubes  do  not  allow  of  this  being  readily  done, 
I  have  substituted  a  form  somewhat  greater  in  width,  and 
the  bottoms  are  made  as  perfectly  flat  as  possible,  so  that 
the  disturbing  effect  of  the  concentric  rings  seen  in  the 
round-ended  tubes  is  reduced  to  a  minimum.  The  tubes 
are  graduated  in  millimetres,  and  as  the  tubes  are  made 
in  pairs,  of  which  each  tube  is  exactly  similar,  the  mm. 
graduations  are  taken  as  measures  of  volume.  I  had  at 
first  some  difficulty  in  obtaining  tubes  perfectly  flat  at  the 
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end,  and  for  many  years  have  had  to  make  them  myself ; 
the  specimen  tubes,  however,  which  I  have  here,  have 
been  made  by  Messrs.  Mawson  and  Swan,  and,  as  will  be 
seen,  they  leave  very  little  to  be  desired. 

Perhaps  some  apology  is  needed  for  bringing  before 
your  ::otice  such  a  well-worn  subject  as  colorimetry.  I  am 
certain,  however,  that  those  who  have  much  colour-testing 
work  to  do,  feel  the  need  of  something  a  little  better  thau 
the  Eggertz  tubes,  and  do  not  want  to  be  bothered  with 
an  apparently  complicated  piece  of  apparatus ;  and  a 
somewhat  lengthy  experience  enables  me  to  state  that 
these  modified  tubes,  and  a  small  mirror  for  reflecting 
skylight  vertically  up  through  them,  will  enable  the  operator 
to  accomplish  anything  in  the  way  of  colorimetry  much 
more  quickly  and  with  quite  as  much  certainty  as  he  could 
by  any  other  method. 

Without  going  into  unnecessary  detail,  perhaps  it  may 
be  of  interest  to  give  three  typical  examples  showing  how 
the  results  required  may  be  best  attained  by  means  of  these 
modified  tubes.  The  first  and  simplest  case,  viz.,  that  of 
determining  the  combined  carbon  in  mild  steels  below 
0-20  per  cent.,  is  conducted  in  the  following  mariner  : — The 
standard  (0'20  grm.),  containing  0-20  per  cent,  carbon, 
together  with  the  several  steels  to  be  examined,  are  dissolved 
in  4  c.c.  HN03,  1 '  2  sp.  gr.  After  the  usual  heating  in  boiling 
•water  the  tubes  are  cooled,  and  the  standard  is  mixed  with 
water,  introduced  into  one  of  the  graduated  tubes,  which 
should  have  a  small  rubber  ring  placed  round  it  to  prevent 
-confusion,  and  then  made  up  to  the  200-mm.  mark.  The 
tube  containing  the  steel  to  be  examined  is  now  taken  and 
an  unmeasured  quantity  of  water  added,  and  then  this 
mixture  is  poured  into  the  ether  graduated  tube.  The  two 
tubes  are  then  held  together  in  the  left  hand,  and,  locking 
down  through  them  upon  the  mirror,  the  standard  liquid  is 
poured  out  little  by  little  into  a  reservoir  tube  until  the  two 
columns  are  equal  in  colour  intensity,  and  when  this  is 
reached,  the  percentage  of  carbon  is  read  straight  from  the 
tube,  if  the  operator  so  wishes  it,  to  the  third  place  of 
decimals  ;  there  is  not  any  calculation  to  be  made,  and  it  is 
surprising  what  a  large  number  of  mild  steels  can  be 
compared  in  this  way  in  half  an  hour.  Neglecting  inter- 
mediate steels,  which  can  be  almost  as  rapidly  done  by 
making  up  the  standard,  which  is  purposely  selected  a  little 
higher,  to  some  small  multiple  of  the  percentage;  high 
carbon  steels  could  be  also  done  quite  as  certainly  if  it  was 
not  for  the  circumstance  that  as  the  colour  intensity 
increases,  there  is  an  increasing  want  of  sensitiveness  to  see 
slight  differences,  so  that  it  becomes  necessary  to  work  to 
that  intensity  of  colour  which  the  operator  finds  most  suit- 
able to  himself.  In  higher  carbons  therefore  than  0-.r>^  per 
cent,  it  expedites  the  operation  if  the  standard  is  exactly 
this  amount,  or  should  it  happen  to  be  greater,  say  0-57  per 
cent.,  after  diluting  to  twice  this  number  of  millimetres,  viz., 
114,  the.  14  are  poured  out  and  the  standard  remaining  is 
therefore  always  kept  at  0"56  per  cent.  The  higher  carbon 
steel  solution  if  now  made  up  to  the  200-mm.  graduation, 
and,  after  the  usual  mixing,  the  portion  of  it  equal  to  the 
0*50  is  found  by  carefully  pouring  out.  By  operating  in 
»his  manner,  the  calculation  necessary  is  simplified  to  the 
extent  ot always  baring  to  divide  the  portion  of  the  200 -mm. 
equivalent  to  0*50  per  cent,  into  100. 

The  third  example  has  reference  to  the  colorimetrie 
method  of  determining  chromium  in  chrome  steel  I  described 
before  t  ty  i/i  1801  (this  Journal,  Vol.  X.).      In   this 

rn':t li'.'l  advantage  is  taken  of  the  fact  that  the  tinctorial 
raise  of  chromium  in  the  form  of  a  solution  of  the  sulphate 
is   so   intense   compared   with   that   of  iron   under  the  same 
'lition  that  the  percentage  of  chromium  may  readily  be 

found    by    comparing    solutions    in     -iilphurir    aeid    01    the 

ehn  1  with  a  suitable  standard,  preferably  of  higher 

value  than  the  steel  being  examined  ;  however,  as  the  calcu- 
lation necessary  for  the  correction  due  to  the  colour  value 

Of  the  iron  1'  DUM|Wbat  trouble  mile  one,  the  following 

formula  for  finding  the  correction  to  be  made  to  any  grado 

ation  when  the  standard  is  highest  may  be  useful. 

'ih'  a  oi  the  chrome  iteel  standard  is  made  up  to 

lOO-mm,  graduation  1  the  colour   ralue   of  »  similar 

quantity  of  pure  iron  is  then  ascertained  in  terms  of  this 
standard;   let    this    value    =  a,   then    the    correction    to    he 


applied  far  any  observed   graduation,  x,  equal  to   the   steel 
under  examination,  is — 


too 


■=-a  (1W  -  x) 


i.e. 


(ion  -  .»•)  a 
100  -«• 
Of  course  these  calculations  are  only  required  for  preparing 
the  table  showing  the  equivalent  of  chromium  represented 
by  each  mm.  on  the  graduated  tube,  and  afterwards  the 
percentage  of  chromium  is  simply  read  from  this.  It  is 
best  to  use  a  standard  of  about  '.i  per  cent,  chromium,  and 
for  such  steels  as  approach  this  the  correction  may  bo 
neglected. 

— — «T03«JQ3Qiyyri 


DEPOSITS  FOUND  IN  OLD  WORKINGS  AT 
DE  LAVAL  BEN  WELL  (NORTHUMBERLAND) 
AND  TANFIELD  LEA  (DURHAM)  COLLIERIES. 

BY   SAVILE   SHAW. 

Abstract. 

The  author  describes  two  deposits  found  in  the  above 
collieries  by  Mr.  C.  J.  Murton  and  Mr.  Norman  Nisbet 
respectively.  The  workings  in  which  they  occur  have  been 
untouched  for  at  least  a  century,  and  possibly  date  from  a 
very  much  earlier  period.  For  a  long  time  these  workings 
have  been  waterlogged,  and  have  only  recently  been  drained. 
The  earlier  workers  left  large  pillars  of  coal  to  support  the 
roof,  and  the  deposits  are  found  in  the  spaces  left  between 
the  pillars,  being  surrounded  in  the  case  of  the  Benwell 
deposit  by  the  underclay,  which  has  "crept"  up,  whilst 
the  Tanfield  Lea  deposit  is  found  as  a  layer  on  the  floor  of 
the  old  workings. 

From  the  appearances  presented  by  both  substances  it  is 
quite  evident  that  they  have  been  slowly  deposited  from 
still  water,  iayers  of  hydrated  ferric  oxide  intermingling 
with  the  white  portions  of  the  substance  in  each  case. 

Physically  the  two  deposits  are  identical,  though  they 
differ  somewhat  in  chemical  composition.  Freshly  gathered 
they  consist  of  pure  white  masses  of  the  consistence  of  soft 
cheese,  possessing  a  slight  opalescence,  drying  readily  in 
the  air,  shrinking  considerably,  and  leaving  opaque,  white, 
very  friable  masses,  breaking  with  conchoidal  fracture,  and 
strongly  adherent  to  the  tongue.  The  specific  gravity  was 
found  to  be  1  •  7.  Before  the  blowpipe  both  substances  are 
infusible,  soluble  in  a  borax  bead,  and  leave  pure  blue  in- 
fusible masses  when  heated  after  moistening  with  cobalt 
chloride.  On  heating  they  lose  water,  and  at  a  red  heat 
white  fumes  of  sulphur  trioxide  are  evolved. 

The  composition  of  the  two  air-dried  deposits  is  as 
follows:  — 


— 

Benwell. 

Tan  field  Lea. 

Per  Cent. 

12*12 

97  "88 

1*8 

5*8 

42 -1 1- 

PerCent. 

H-'.l 

8!>".m; 

0*29 

11  "6! 

88  "28 

!)9-C*J 

88' 89 

27-0 

21'  t 

The  silica  in  both  eases  is  wholly  in  combination,  and  the 
lime  is  not  present  as  sulphate,  as  the  substances  are 
uniformly  absolutely  amorphous,  and  yield  no  calcium 
sulphate  after  prolonged  digestion  with  water.  The  Benwell 
deposit    absorbs    a    small    amount    of    carbon     dioxide    on 

.    |,.,  nre   to  the    air,  pointing  to  the   probability  of  the 

calcium    being    present    as   hydrated    silicate.      Water   also 
does   BOt   dissolve  out  any   aluminium  sulphate,  which  must 

therefore   be  considered  an   present   iii   pari   as  insoluble 

■Ulphate,  the   remainder   being  in   combination   with 
the  silica. 

n  a 
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Tbe  author  suggests  that  1 1 • «-  following  formula,  which 
agree  well  with  the  results  of  the  analyses  given  above, 
maj  be  taken  as  representing  the  constitution  of  the  two 
substances — 

!>i  li well  *~— " 

;.\l.(SO,.i.-JA1..0;.!MIO  7  2A1  .M..Si(). .:.!!  .<  >  |>  I  aO.SiO  .18H.0 
Aluminite.  Collyntc. 

Tanfleld  Lea  : 

aJf(804)8.2Al,0,.9H  «>  3  2AlA-8iO,.12H<0] 

The  mode  of  formation  of  the  deposits  can  only  be  si 
matter  of  conjecture,  but  it  seems  probable,  in  the  author's 
opinion,  that  water  containing  free  sulphuric  acid  arising 
from  the  decomposition  of  pyrites  has  by  long  contact  with 
the  underclay  dissolved  a  part  of  it,  forming  aluminium 
sulphate  and  disintegrating  the  silica.  Subsequent  decom- 
position wonld  then  give  rise  to  the  formation  of  basic 
sulphate  and  finely-divided  alumina,  which,  combining  with 
the  silica,  would  form  the  collyrite  portion  of  the  deposits. 
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Meeting  held  Wednesday,  December  Wlh,  1895. 

THE    PRESIDENT    OF    THE    SOCIETY    IN   THE    CHAIR. 


Mr.  F.  J.  R.  Carulla,  Chairman  of  the  Section,  said 
it  was  a  great  pleasure  that  his  first  public  duty  after 
opening  the  session  should  be  to  welcome  the  President  of 
the  Society  in  one  of  his  visits  to  the  sections.  That  such 
a  proceeding  must  be  beneficial  was  as  certain  as  that  a 
cemented  wall  was  stronger  than  one  built  of  loose  stones  ; 
and  a  weak  section  might  well  profit,  not  only  from  the 
stimulus  and  encouragement  thus  afforded,  but  also  from 
advice  given  by  the  President  by  his  experience  of  the 
working  of  a  stronger  section. 


THE  COMPOSITION  OF  THE  LIMITING  EXPLOSIVE 
MIXTURES  OF  COMBUSTIBLE  GASES  WITH  AIR. 

BY    F.    CLOWES,    D.SC. 

A  series  of  experiments  was  made  with  mixtures  in 
varying  proportions  of  each  combustible  gas  with  air.  A 
flame  was  brought  into  contact  with  each  mixture,  some- 
times above  and  sometimes  below,  and  it  was  noted  whether 
the  mixture  burnt  back  independently  of  the  external  air. 
For  each  combustible  gas  there  was  thus  obtained  a  lower 
percentage,  below  which  the  mixture  would  not  burn  inde- 
pendent^', and  a  higher  percentage,  above  which  the  gas 
burnt  independently  only  when  it  was  supplied  with  more 
air. 

The  limiting  percentages  was  as  follows  :  — For  methane 
5  and  13  ;  for  hydrogen,  5  and  72  ;  for  carbon  monoxide 
13  and  75  ;  for  ethylene,  4  and  22  ;  for  water-gas,  9  and 
55  ;  for  coal-gas,  5  and  28. 

It  was  also  proved  that  many  mixtures  which  were  out- 
side but  close  to  the  above  limits,  and  which  could  not  be 
fired  from  above,  could  be  fired  from  below. 


Hence  it  is  infilled  :  — 

1.  That  the  limiting  explosive  mixtures  for  different 
combustible  gases  vary  widely. 

2.  That  methane  shows  the  narrowest  limits,  hydrogei* 
the  widest  limits. 

3.  That    the   risks  of  a   mixture   being   fired  explosively 
increases  with  the  different  gases  in  the  following  order: — 
Methane,  ethylene,  coal-gas,  water-gas,  carbon  monoxide, 
hydrogen. 

4.  That  the  risk  of  explosion  is  greater  when  the 
mixture  is  kindled  from  below  than  when  it  is  kindled  from 
above. 

Im-cussion. 

Prof.  William  Robinson  wrote  as  follows: — Any 
experimental  evidence  which  adds  to  our  stock  of  know- 
ledge as  to  the  behaviour  of  explosive  gaseous  mixtures 
cannot  fail  to  be  of  interest. 

Probably  the  quantity  of  mixture  dealt  with  may  affect 
the  results,  so  I  have  compared  the  figures  recently 
obtained  by  Mr.  Glover  at  the  Yorkshire  College,  Leeds, 
and  those  obtained  by  other  experimenters,  with  the  results 
given  in  the  paper,  and  I  find  they  agree  closely.  The 
temperature  and  pressure  of  the  mixture,  as  well  as  the 
method  of  firing  it,  will  considerably  affect  the  results,  so 
that  we  cannot  expect  the  explosive  proportions  obtained 
by  various  experimenters,  working  under  different  conditions, 
to  be  entirely  concordant. 

For  instance,  at  any  given  temperature  a  large  flame  will 
ignite  a  larger  mass  of  particles  than  a  small  flame,  and  so 
give  the  explosion  a  better  start.  If  applied  at  the  bottom 
layers  of  a  gaseous  mixture,  as  proved  in  the  paper,  tbe 
heated  and  burning  gases  rise  and  propagate  the  flame 
throughout  the  mixture  more  readily  than  when  applied  at 
the  top. 

Again,  an  electric  spark  gives  tbe  highest  temperature, 
although  exposing  only  a  small  surface,  and  electric-spark 
ignition  is  therefore  applicable  to  mixtures  under  pressure  ; 
but  an  intermittent  spark  will  not  so  readily  fire  a  very 
dilute  mixture  below  atmospheric  pressure,  because  only 
comparatively  few  particles  of  combustible  gas  lie  in  the 
path  of  the  spark.  The  nature  and  temperature  of  the 
containing  vessels  is  also  a  factor  which  plays  some  part  in 
the  combustion. 

If  in  a  non-conductor,  the  heat  will  be  retained  in  the 
gas  and  encourage  the  combustion,  whereas  a  good  conductor 
must  take  away  some  of  the  heat,  however  small,  into  tbe 
skin  of  the  enclosure.  In  gas-engine  practice,  the  cylinder 
walls  play  an  important  part  in  the  combustion  of  the 
charge.  A  cylinder  at  a  fairly  high  temperature  gives  more 
complete  combustion  than  when  kept  quite  cool  by  the 
water  jacket.  In  the  case  of  oil  engines  the  petroleum 
vapour  is  sometimes  fired  automatically,  without  any 
ignition  gear,  simply  by  compression  against  the  hot  walls 
of  the  combustion  chamber.  In  modern  gas  engines  the 
surface  of  the  combustion  chamber  exposed  to  the  charge 
is  reduced  as  much  as  possible  to  prevent  loss  of  heat. 
Such  action  cannot  appreciably  affect  the  experiments 
carried  out  by  the  author  in  a  glass  vessel,  and  on  a  small 
scale,  although  it  will  undoubtedly  come  into  play  in 
experiments  carried  out  on  a  large  scale  in  iron  cylinders. 

It  would  also  appear  that  excess  of  air,  containing  as  it 
does  the  inert  gases  nitrogen  and  argon,  retards  the  progress- 
of  combustion  more  than  the  burnt  products  from  previous- 
combustions. 

Prof.  F.  Clowes  stated— in  reply  to  a  suggestion  by 
Mr.  Archbutt  that  the  size  of  the  flame  applied  for 
kindling  the  mixture  was  a  matter  which  influenced  the 
result — that  this  was  not  of  much  importance  in  the  firing 
of  a  gaseous  mixture.  The  size  of  the  flame  largely 
influenced  the  kindling  of  inflammable  dust  disseminated 
throughout  the  air,  a  large  flame  being  usually  necessary 
for  this  purpose.  The  flame  used  in  the  experiments 
referred  to  in  the  paper,  was  of  ample  size  to  easily  kindle 
oven  a  sluggish  gaseous  mixture.  The  temperature  of  the 
mixture  undoubtedly  affected  the  ease  of  kindling. 

Mr.  Kempson  and  Mr.  Ward  asked  whether  the  kindling 
of  firedamp  in  colliery  air  was  not  affected  by  certain  special, 
conditions. 
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Prof.  I-'.  Clowe?,  iu  reply,  referred  to  the  remarkable 
flowering  of  the   lower  explosive  proportion   of  firedamp 

(methane)  when  fine  coal-dust  was  present  with  it  iu  the 
air.  It  had  been  shown  that  air  containing  only  1  per 
•cent,  of  firedamp  could  be  kindled  and  caused  to  burn 
■explosively  when  fine  coal-dust  in  sufficient  quantity  was 
disseminated  through  it.  This  pointed  to  the  necessity 
■of  using  far  more  delicate  methods  of  "  gas-testing "  in 
"  dusty "  mines  than  those  commonly  employed,  which 
•detected  only  3  per  cent,  of  firedamp.  The  hydrogen 
flame-test  advocated  was  found  to  be  by  far  the  most 
-delicate  and  accurate  method  for  detecting  and  measuring 
cminute  proportions  of  combustible  gas  and  vapour  in  the 
air.  Many  mixtures  which  would  not  fire  under  ordinary 
•pressure  would  easily  fire  when  they  were  placed  under 
pressure  increased  to  a  sufficient  extent. 

In  reply  to  an  inquiry  by  Mr.  J.  T.  "Wood  as  to  what 
•srere  the  explosive  limits  for  benzoline  an  1  other  com- 
bustible vapours  when  these  were  mixed  with  air,  benzoline 
vapour  was  dealt  with  in  Mr.  Boverton  Redwood's  paper, 
-which  appeared  in  abstract  in  the  Society's  Journal,  1894, 
1182.  He  hoped  himself  to  determine  the  explosive  limits 
for  certain  other  combustible  vapours. 

The  President  asked  Mr.  Archbutt,  as  chemist  to  the 
Midland  Railway,  whether  he  had  any  experience  of  the 
^-xplosiveness  of  ether  under  conditions  similar  to  those 
mentioned  by  Dr.  Clowes.  He  might  say  incidentally 
tthat  in  some  respects  gasoline,  though  a  far  more  dangerous 
liquid,  was  more  favoured  than  ether  |in  respect  of  carriage 
fey  railway.  He  had  recently  been  making  some  experi- 
ments on  the  pressure  in  commercial  containers  tested 
by  certain  inflammable  liquids,  and  observed  with  surprise 
■the  comparativeh'  small  degree  of  pressure. 

Mr.  Archbutt  observed  that  this  was  probably  due  to 
the  solution  of  the  residual  air  in  the  liquid. 

Iu  discussing  this  paper  at  the  Chemical  Society,  Mr  B.  H. 
Hrough  considered  that  it  would  be  a  valuable  addition  to 
Prof.  Clowes'  investigations  if  the  action  of  other  methods  of 
firing  had  been  tried.  For  it  had  to  be  remembered  that 
colliery  explosions  were  sometimes  due  to  inflammation 
by  sparks  such  as  were  produced  by  picks.  Some  in- 
teresting experiments  had  recently  been  made  in  the 
Moravian  Ostrau  coalfield  in  Austria  with  an  apparatus 
for  testing  the  liability  of  gaseous  mixtures  to  inflamma- 
tion in  that  way.  A  wheel  was  mounted  on  a  vertical 
axis  inside  a  casing,  which  was  hermetically  sealed  and 
provided  with  a  large  removable  cover.  Definite  propor- 
tions of  gas  were  introduced  and  mixed  with  the  air  by 
revolving  the  wheel.  An  iron  bar  sliding  through  the 
casing  was  brought  against  the  revolving  wheel,  and  in 
COM  of  an  explosion  the  cover,  which  was  secured  by  a 
chain,  was  blown  off  without  further  damage. 


The  I'i'.i.-iiM.sr  thanked  the  members  for  their  cordial 
welcome.  lie  also  made  some  observations  upon  the 
need  for  personal  supervision  of  students  in  tlies  •  times 
by  the  professors  of  chemistry  in  their  schools  and 
•colleges.  In  those  American  institutions  lie  had  visited 
the  professors  irere  in  nearly  all  cases  interested  in  or 
consultants  to  works,  and  a  very  direct  result  of  this  was 
the  technical  direction  given  to  the  students'  work. 
Whether  this  was  a  good  or  bad  thing  was  not  for  him 
10   determine,  hut    one    thing    was   certain,   that    unless   the 

principles  of  the  science  of  chemistry  and  chemical  pbj 

were   clearly    imported    and    demonstrated    to,   and   equally 

thoroughly  understood    by,   the   student-,  disappointment, 

unfitness,  and    failure    in    competition    with    other*   would 

,lt.    Ho  i  I  some  technical  laboratories   be  had 

sees,  and    particularly   referred    to   that    of  the    Hethlehem 

Iron  Works  in  th«'  Lehigh  Valley,  iu  Pennsylvania,  is.  A., 

when  jiit  analysei   were  made  in  a  week,  among  tvbicb 

wej         '   ,',,!;     t,     combustion),   60  ■,   earbon  bj    colour 

'•.'.    mangane  e  (Williams'  method;,  192;  manganese 

>irsy's method),  839)    phosphorus,   810;   silicon,   289  ■, 

Copper,  '!'•■■    nickel,    10  ;    silica    in   oris,   &c,  86;    iron    in 

ore*,  48;  i  - ,  2H. 


The  rapidity  of  the  methods  employed  did  not  appear  to 
vitiate  the  results,  which  Mr.  A.  L,  Colby,  the  director  of 
the  laboratory,  stated  were  made  by  18  persons,  including 
the  lad  who  collected  samples,  and  any  labour  required 
in  drilling,  crushing,  and  preparing  the  samples  for  analysis. 

Carbon  was  estimated  in  1 2  minutes,  manganese  in  10, 
and  phosphorus  and  silicon  in  half  an  hour  each. 

Pbooj?  of  thk  Accuracy  op  Rapid  Methods. 


Carbon. 

Manganese. 

Phosphorus. 

8  lieon. 

BNO.and 

Grav. 

Colour. 

Wil- 
liam's. 

Desbay's 

Grav. 

Vol. 

HC1. 

H2S<>, 
(Drowns* 

1-03 

iris 

11-19 

0-091 

iro.12 

1*69 

Method) 

1-088 

1-70 

1-088 

1-01 

0-53 

0-53 

iron.-, 

0*091 

1*45 

1  ■  12 

0*568 

0*56 

0-29 

0-30 

0-077 

0-070 

L*39 

1-40 

0-235 

0-23 

ir.-,S 

0-59 

0"028 

0*028 

2-57 

2  '.is 

0-771 

0-77 

0*78 

0-78 

0"113 

(i  in 

2*96 

2-93 

0-9D7 

0-90 

0-90 

0-99 

0-060 

0'059 

3*58 

3*54 

(C211 

0-21 

088 

0'85 

0-912 

0-915 

2-19 

2-18 

]<m 

1-02 

1-22 

1-22 

0*041 

O-OMI 

2-74 

2*70 

1-010 

l'OO 

1-30 

1-30 

0-603 

0-699 

2-9.1 

3*08 

H-719 

0-73 

137 

1-36 

0123 

0-421 

4-57 

4  "55 

i»ii<;j. 

0-64 

1-32 

1*34 

0-102 

0*101 

3-97 

4-03 

U-5-27 

0-53 

1-01 

1-03 

9-2S1 

0-280 

0-57 

0'55 

After  some  extended  remarks  upon  the  importance  of  the 
phase  through  which  education  seems  to  be  passing,  he 
expressed  grave  fears  that  there  was  and  would  be  con- 
siderable waste  of  force,  time,  and  money,  in  the  overlapping 
of  institutions,  referring  more  particularly  to  the  Birmingham 
Technical  Schools  about  to  be  opened. 


gorbsiljire  £-erttom 
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SESSION  189.;  90. 
January  27i 
Messrs.  I'.  W.  Richardson,  P.O.8.,  and  H.  B.  Aykroyd.    "On 
Sulphides,    Sulphites,    Thiosulpbates.  and    Sulphates,  their 
Estimation  in  Presence  of  each  other." 

By  the  same  Anthers.     "On  OachoU  <li-  l/ival." 

Mr.  W.  Mel).   Mackey  Mill    exhibit    Improved  Apparatus  for 
determining  the  spontaneous  Inflammability  of  Oils. 


Meeting  held  (it  the  Yorkshire  <  'ollege,  Leeds,  on  Monday, 
December  2nd,  1895. 


Hit.    .1. 


HI  IMOItli    IN    THK    CIIAIK. 


NOTE  ON  THK  SALINE  EARTH   USED  IN 
CURING  HIDES  IN   INDIA. 

liY    ii.    it.    PHOCTEB,    l  .I.e.,    \M>   WALTER  TOWSE. 

\   laboe  number  of  the  hides  of  the  small  native  cattle  oj 

India  are  imported  i  itO  this  country  iu  a  dried  or  dry- 
salted  condition.  Tb' se  which  are  simply  dried  are  usually 
called  "  arsenic  kips,"  and  at  one   time  an    alkaline  solution 

of  arsenionit  acids  wm  employed  Id  their  preparation  as  an 

antiseptic,  and    to  prevent  the  attacks   of  insects;  but  now 
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seem*  to  have  gone  <>ut  of  use,  none  of  the  so-called 
ni,-  kips  examined  by  the  writers  baying  shown  any 
traces  of  arsenic 

Dry-salted,  or  as  they  are  commonly  called  "  plaster 
cures,"  Mich  as  those  of  Dacca  and  Mehapore,  are  thickly 
coated  with  a  white  material,  which  in  the  first  instance  IS 
simply  the  insoluble  portion  of  a  saline  earth  used  in  the 
cure;  though  in  many  ease  -  it  is  applied  in  larger  quantities 
than  necessary,  with  the  simple  ohject  of  giving  weight. 
The  salting  is  thus  described  by  Mr.  W.  G.  Evans,  who 
some  years  since  had  considerable  experience  as  a  tanner 
at  Cawnpore. 

"  The  salt  used  by  the  natives  is  a  salt-earth;  and  i-  so 
called  by  them.     It  is  found  extensively  in  t'.e  districts  of 

Cawnpore,  Agra,  Delhi,  Lucknow,  Patna,  &C,  and  has  no 
doubt,  something  to  do  with  the  localisation  of  the  hide- 
curing  and  kindred  industries  in  these  places.  The  mode 
of  procedure  used  is  pretty  much  as  follows:  'The  salt- 
earth  is  mixed  into  a  very  thin  paste,  and  this  is  lightly 
brushed  on  to  the  flesh  side  one  day,  and  the  hide  allowed 
to  remain  over  night  under  cover.  Next  day  for  best  hide?, 
the  same  solution  is  again  spread  on  the  flesh  side  of  the 
outstretched  hide,  and  rubbed  into  it  with  a  porous  brick, 
and  then  for  legitimate  salting,  the  hide  is  allowed  to  dry 
under  cover.  If  for  export,  the  saltings  may  be  three  or 
four,  and  the  hides  are  treated  out  in  the  open,  subject  to 
the  intense  heat  of  the  sun  ;  which  accounts  for  the  number 
of  hides  which  go  back  in  the  soaks  in  England  and 
elsewhere.' 

'•  ^A'e  had  a  clause  in  our  agreement  'with  hide-factors, 
that  any  hides  which  did  not  come  down  to  natural 
suppleness  in  two  days  in  clean  water  were  lo  be  returned. 
Of  arsenic  curing  I  know  nothing,  and  it  is  not  so  much  in 
vogue  as  formerly.  There  is  quite  a  trade  in  Cawnpore, 
Lucknow,  Allahabad,  etc.,  in  treating  old  and  interior  bides 
with  new  for  export,  and  great  efforts  are  made  by  native 
holders  to  get  their  stocks  down  before  the  rains  commence, 
as  they  say.  and  rightly  I  think,  that  hides  are  not  worth 
so  much  after  the  rains  by  30  per  cent.  The  peculiar  latent 
moisture  of  the  rains  affects  them  very  detrimentally." 

Under  certain  circumstances  this  mode  of  cure  gives  rise 
to  extensive  iron-staining  of  the  skins,  and  analyses  were 
undertaken  of  the  material  scraped  off  Dacca  and  Mehapore 
kips  with  a  view  to  elucidating  ihe  causes  of  this  injury, 
and  the  results  seemed  sufficiently  interesting  to  form  the 
foundation  of  a  uote  for  the  Society  of  Chemical  Industry. 
The  following  are  the  results  of  the  analyses  referred  to, 
which  were  made  upon  the  residue  after  the  rather  con- 
siderable quantity  of  fibrous  organic-matter,  which  had  been 
scraped  off  with  the  cure,  had  been  destroyed  by  ignition, 
together  no  doubt  with  traces  of  ammoniacal  salts. 


— 

Dacca. 

Entire  Cure. 

Mehapore. 
Entire  Cure. 

Sand  and  silica 

20-56 
277 
2*48 
0-fit) 
2B> 
3-38 

28-97 

3S-90 
0-22 

Traces 

27"38 

Fc.O, 

1'86 

\ '  '  ». 

?.'74 

Mn,0, 

(  'a< ) 

MeO 

0-40 
3-70 
3-69 

S03 

CI 

26-80 

33  75 

0-13 

100-47 

100-50 

neutral  to  phenolphthalein,  but  before  ignition  the  Dacca 
was  distinctly  alkaline,  and  both  showed  eonsideral  1\ 
larger  traces  of  carbonates  before  than  after. 

The  most  striking  feature  of  these  analyses  is  the  ahsence 
of  more  than  the  smallest  traces  of  chlorides.  The  cures 
are  thus  practically  free  from  common  salt,  and  owe  their 
antiseptic  power  to  the  sodium  sulphate  which  they  contain, 
and  which  indeed  forms  their  principal  constituent. 
Nitrates  appear  to  be  entirely  absent. 

The  iron  staining  of  hides  which  has  been  mentioned 
appears  to  result  only  when  the  hides  in  cure  are  exposed 
for  a  lengthened  period  to  a  moist  atmosphere,  and  probabh 
the  carbonic  acid  present  also  plays  its  part,  the  iron  passing 
into  solution  as  hydric  carbonate. 

The  analyses  show  a  striking  resemblance  to  those  of  the 
soda  deposits  of  Wyoming,  given  by  Dr.  Attfield  in  a  recent 
paper  published  in  this  Journal,  1895,  p.  4,  except  that 
their  percentage  of  sodium  carbonate  is  smaller,  which  i- 
quite  intelligible  in  the  light  of  Mr.  Brunner's  abstract  on 
the  "  Probable  origin  of  natural  deposits  of  sodium  car- 
bonate"  (this  Journal,  1893,  116),  which  supports  the  view 
that  the  sodium  carbonate  is  derived  from  sodium  sulphate 
by  the  reducing  and  carbonating  action  of  low  organisms. 

Discussion. 

The  Chairman  asked  whether  it  was  commonly  known 
that  sodium  sulphate  possessed  antiseptic  properties.  He 
would  have  thought  that  borax  would  have  heen  used. 

Mr.  H.  K.  Procter  replied  that  sodium  sulphate 
possessed  considerable  antiseptic  power,  though  not  a 
true  "  disinfectant  "  ;  and  that  it  had  been  used  in  Austria 
and  some  parts  of  Germany  for  preserving  hides  in  place 
of  common  salt.  Borax  was  only  a  weak  antiseptic  un 
used  in  considerable  quantity,  and  was  too  costly  for  salting 
hides. 

-■ — ojooooaaoi-  ■  


The  soluble  matter   salts   of  the   Dacca  cure  were  also 
analysed  separately  with  the  following  result : — 

Ca 050 

Mg 0-3(5 

Na 21-50 

SO* 45-50 

CI 0-22 

Insoluble 32-12 

100-20 

thus  consisting  exclusively  of  sulphates,  with  the  exception 
of  a  trace  of  chloride.     The  cures,  after   ignition,  were  both 


NOTE  ON  A  METHOD  OF  SUBLIMING 
ALIZARINE. 

BY    A.    G.    I'ERKIN,    F.R.S.E. 

Crystals  of  alizarine,  obtained  either  by  crystallisation! 
from  solvents  or  sublimation  in  the  ordinary  way  between 
watch  glasses,  are  of  small  size,  and  possess  no  particular 
beauty.  During  one  of  the  London  exhibitions  a  continental 
firm  showed  crystals  of  this  substance,  which,  so  far  as  I 
am  aware  of,  were  larger  in  size  than  any  before  exhibited,, 
but  beyond  the  fact  that  these  were  produced  by  sublima- 
tion, no  details  were  given  of  their  method  of  preparation. 
It  is  well  known  that  very  large  crystals  of  anthra-quinone 
can  be  obtained  by  heating  this  substance  above  its  melting 
point  in  large,  closed,  iron  vessels,  and  though  this  method 
might  be  also  applicahlc  with  alizarine,  its  more  expensive 
nature  and  the  fact  that  a  great  portion  of  it  is  destroyed 
during  this  operation,  is  sufficient  to  forbid  its  use. 
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It  being  necessary  at  one  time  to  prepare  a  similar 
sample  of  alizarine  to  that  above  referred  to,  after  numerous 
experiments  the  following  method  was  devised,  and  as  this, 
with  or  without  modification,  has  been  found  useful  for 
the  sublimation  of  other  substances,  it  appeared  to  me  that 
an  account  of  the  same  might  be  serviceable  to  others. 

Into  the  inner  vessel  of  a  large  glue  pot  (about  18  ins. 
diameter)  a  layer  of  powdered,  dried,  alizarine  paste  was 
introduced,  and  about  2  ins.  above  this  there  was  erected  a 
tray  or  circular  disc  of  filter  paper  of  the  same  diameter  as 
the  pot.  This  latter,  which  was  preferably  of  the  grey 
kind,  was  pierced  with  numerous  small  holes,  and  was 
supported  by  tripods,  formed  by  bending  the  wire  arms  of 
pipeclay  triangles  to  right  angles.  About  the  same  height 
above  this  first  tray,  a  second,  and  similar  one,  was 
erected,  and  the  mouth  of  the  whole  vessel  was  closed  by 
means  of  an  iron  disc  resting  upon  filter-paper.  The  outer 
jacket  being  now  nearly  filled  with  paraffin  wax,  and  a 
thermometer  introduced,  the  apparatus  was  heated  to 
280°  C.  for  18  hours,  and  then  allowed  to  cool. 

Examination  of  the  contents  showed  that  whereas  the 
top  tray  A  contained  hut  fine  flocculent  crystals,  in  the 
second  tray  B  there  was  present  some  quantity  of  crystals 
of  comparatively  large  size  and  considerable  beauty. 
These  were  best  removed  by  means  of  forceps  from  the 
small  quantity  of  flocculent  matter  also  present. 

Some  inconvenience  was  apt  to  be  caused  owing  to  the 
natural  brittleness  of  the  paper  trays  after  the  operation, 
but  with  a  little  practice  it  was  found  possible  to  remove 
these  without  fracture.  To  overcome  the  difficulty,  asbestos 
paper  suggested  itself,  but  singularly  enough  the  quality 
and  the  quantity  of  the  crystals  deteriorated  when  this 
was  used. 

Discussion-. 

In  reply  to  a  question  by  Mr.  C.  Kawson,  the  author  said 
that  he  secured  a  sufficiently  constant  temperature  in  his 
apparatus  by  using  a  Fletcher  burner  of  such  a  size  that 
with  the  gas  full  on  the  thermometer  did  not  rise  above 
280°.  In  reply  to  Mr.  II.  It.  Procter  he  said  that  he  did 
not  think  that  sublimation  in  vacuo  would  increase  the 
yield  of  crystals,  as  the  loss  was  probably  more  due  to 
condensation  than  to  oxidation.  Slow  sublimation  was 
necessary  for  the  formation  of  good  crystals.  In  reply  to 
Prof.  A.  Smithells  he  remarked  that  it  seemed  to  be  of  im- 
portance to  deposit  the  crystals  at  a  temperature  just  below 
their  melting  point.  He  exhibited  a  beautiful  specimen  of 
crystallised  alizarine,  and  said  that  the  size  of  the  crystals 
seemed  to  be  in  some  measure  proportional  to  the  size  of  the 
apparatus  used. 


-  ****&.  turxr^ 


ON  THE  CAUSE    OF    THE   CHANGE    IN   COLOUR 
OF  SOAPS  CONTAINING  INDIGO  EXTRA*  l\ 

BT    JAMBA    PBOTTDB    AMD   W.    B.    WOOD,    i.l.<    ,    I  .'    - 

IBDIOO  extract  is  commonly  added  to  soaps,  especially  soft 
MMM)  to  give  them  B  green  tint,  "this  tint  being  natural  to 
hemp-seed  oil,  and,  therefore,  artificially  imitated  in  other 
i"  (Alder  Wright,  "Oils,  Fats,  Waxes,  &c.,"  p.  159). 
One  of  us  having  found  that  the  green  tint  is  not  permanent, 
but  that  both  loft  and  hard  soaps*  10  treated  gradually  lose 
the  colour  from  the  surface  inwards,  wc  have  made   .  cperi- 

ments  to  determine  the  cause  of  the  change, 

u  found  that  -oft   soap  tinted  with  neutral  extract  of 

indigo  loft  it"*  colour   equally  well    in    light  and  in  darkni 

Exposed  in  a  tuhe  open  at  both  ends,  tin;  colour  disappeared 
•t  the  same  rate  from  each  inrface.  The  colour,  therefore, 
did  not  subside,  but  irai  destroyed  by  the  action  of  the  air. 
No  substance  could  be  extracted  by  ether  from  the  untinted 


soap  which  would  discharge  the  blue  colour  of  the  indigo- 
extract  solution. 

Passing  on  to  the  oils  employed  in  making  the  soap,  viz., 
cotton-seed,  linseed,  and  olive,  each  was  found  capable  of 
discharging  the  blue  colour  of  the  extract  by  shaking  with 
it,  and  distilled  water  used  for  washing  the  cotton-seed  oil, 
and  then  filtered  through  a  dry  filter,  had  the  same  effect. 

Substituting  powdered  commercial  indigo  for  the  extract 
solution,  each  of  the  oils  named  dissolved  some  of  the  colour 
on  warming  on  a  water-bath,  forming  blue  and  yellow-green 
solutions.  On  exposure  to  air  the  indigo  was  gradually 
bleached,  and  more  quickly  on  warming.  The  fatty  acids 
from  the  soap  acted  in  the  same  way  as  the  oils. 

Solutions  of  the  indigo  in  phenol  and  turpentine  were 
tried  for  comparison.  The  phenol  solution  was  unchanged 
on  exposure  to  ait:  and  warming  and  shaking  with  water, 
while  the  turpentine  solution  was  gradually  decolorised. 
Turpentine  is  known  to  oxidise  by  contact  with  air,  and 
this  no  doubt  causes  oxidation  of  the  indigo.  Probably 
soaps  and  oils  act  similarly,  the  colour  being  destroyed  by 
oxidation,  and  not  by  reduction. 

Pure  indigotin  gave  a  greenish-purple  solution  at  115°  C. 
in  cotton-seed  oil.  The  colour  was  discharged  even  when 
sealed  up  in  a  tube  after  bubbling  dry  hydrogen  through  it 
for  15  minutes. 

Further  proof  that  oxygen  was  concerned  in  the  change 
was  shown  by  heating  similar  solutions  to  the  above  with 
oxygen  and  air  respectively,  the  pure  oxygen  bleaching 
the  indigo  more  quickly  than  the  air. 

We  conclude,  therefore,  that  soaps  containing  indigo 
extract,  and  oils  containing  indigo,  destroy  the  indigo 
extract  and  indigo  respectively  by  oxidation,  and  that  the 
substance  in  the  soap  or  oil  which  causes  the  oxidation  is 
either  a  natural  constituent  of  the  soap  or  oil,  or  is  formed 
by  exposure  to  air  before,  or  during,  the  action  on  the 
colour. 

Discussion. 

In  answer  to  a  question  by  the  Chairman,  Mr.  W.  H. 
Wood  said  that  the  colour  of  indigo  dissolved  in  olive  oil 
disappeared  in  about  10  days,  in  cotton-seed  oil  in  about 
a  fortnight,  and  in  a  somewhat  longer  time  with  linseed 
oil. 

Prof.  Smitiijells  inquired  if  the  authors  had  tested 
directly  for  hydrogen  peroxide.  Some  of  the  circumstances 
described  seemed  to  suggest  the  presence  of  this  substance, 
which  is  believed  to  be  formed  during  many  processes  of 
slow  oxidation. 

Mr.  C.  RawbOK  poinUd  out  that  weak  solutions,  even 
of  pure  indigo  sulphate  in  distilled  water,  lose  their  colour 
rapidly  when  exposed  to  light  and  air.  Green  soaps 
artificially  coloured  rapidly  became  of  a  yellow  or  brownish- 
yellow  colour  when  heated  to  100° — 110°  C,  whereas  green 
olive-oil  soap  merely  become  somewhat  paler  in  tint,  lie 
thought  that  it  was  hardly  surprising  that  solutions  of 
indigo  in  oils  were  gradually  decolorised,  as  the  solubility 
of  indigo  in  oils  was  so  very  small. 

The  Chairman  thought  that  the  disappearance  of  the 
colour  might  be  due  to  the  combination  of  the  indigo  with 
free  fatty  acid  in  the  oil. 

Mr.  W.  li.  Wood  replied  tint  the  samples  of  cotton- 
seed oil  lined  were  practically  free  from  free  fatty  acids. 
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■  h  with  tliit  fugitive  (rrewi  tmt  are  to  be  round 
In  tl  >il  toapt,  i hough  In  »om«  < ■-.<  <  i  i.n  much  tie  7~i 

I*  r  cent,  of  Hi"  Oil  they  con  tain  has  DO)  li"'  ii  derived  from  olive  ml. 


o.\  THE  SOLUBILITY  of  INDIGO  IN  OILS. 

BT  -lAMt-s   PBOTJDH    ami    w.    ii.    WOOD,    i'.i.<  .,    I'.c.s. 

Iin.  solubility  of  indigo  in  oils  shown  incidental!}  in  the 
previous  paper  docs  not  seem  to  have  been  much  inves- 
tigated.     Watts'    Dictionary   (original   edition)    says  "fixed 

mis  heated  above    100°  C.  dissolve   small  quantities,  and 

deposit  it  agt >n  cooling  "  ( \  o|.  :t,  p.  253). 

We  have  loll  lid  I  hat  col  I  on --ccd  oil  emu  mei  ices  to  dissolve 
commercial  indigo   at     I".    C.,  the    colour  of   solution  at  94 
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being  purple  while  hot,  and  dark  yellow  green  when  cold. 
Pure  indigotin  witfi  not  acted  on  belott  si1  C. ;  colour 
purplish  at  '.i  i  ,  and  yellow-green  when  cold. 

Raw  linseed  •  * i  1  begins  to  act  on  the  indigotin  at  about 
90  j  at  ;i  r  colour  i>  opaque  purple,  becoming  dark  yellow- 
green  when  cold. 

Olive  oil  begins  to  act  on  indigotin  at  20°  ('. ;  at  94  the 
solution  is  blue,  and  greenish-blue  when  cold. 

[ndigo-red  in  commercial  indigo  probably  influences 
solubility  of  indigo-blue  in  oils,  as  it  does  in  cold  alcohol, 
colour  being  darker  than  with  indigotin. 

Filtered  solutions  exposed  to  air  lost  their  colour,  which 
was  not  restored  on  wanning.  The  indigo  had,  therefore, 
been  destroyed  bj  the  action  of  the  oil,  and  oxygen  was 
shown  to  quicken  the  change. 

Hough  attempts  at  determination  of  solubility  at  about 
1  15  C.  showed  that  0-0305  to  0*0328  per  cent,  of  indigotin 
were  dissolved  by  different  samples  of  cotton-seed  oil. 

Indigo,  therefore,  dissolves  in  oils — cotton-seed,  linseed, 
and  olive — below  100°  C,  and  from  such  solutions  the 
indigo  does  not  separate  on  cooling,  but  is  destroyed  by 
oxidation. 

Discussion. 

The  Chairman  said  that  it  would  be  very  desirable  to 
find  some  substitute  for  indigo  for  colouring  soaps,  and 
suggested  that  blue-orchil,  which  is  very  permanent  in 
presence  of  alkalis,  might  be  tried. 

Mr.  W.  II.  Wood  said  that  solid  colouring  matters,  such 
as  ultramarine  or  powdered  indigo,  could  not  be  used,  as 
the}'  separated  out  by  subsidence  before  the  soap  set.  lie 
added  that  chlorophyl  was  now  frequently  used,  and 
appeared  to  be  the  most  satisfactory  colour  at  present  to 
be  obtained. 


£>rottteI)  £>ertfam 
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DESTRUCTIVE   DISTILLATION. 

BY   R.  TEKVET,   F.C.S. 

The  following  brief  note  may  be  considered  as  the  outcome 
of  experiments  suggested  by  Dr.  Mills'  paper,  read  before 
this  Section  (this  Journal,  Vol.  IV.,  page  325).  The  ex- 
periments were  made  on  coal  and  shale,  and  were  under- 
taken to  ascertain  whether  the  hydrocarbons  existing  in 
purified  coal-gas  always  possessed  the  same  properties  and 
composition,  and,  if  possible,  to  give  some  qualitative  and 
quantitative  expression  to  their  value ;  or  whether  they 
varied  with  the  varying  quality  of  the  coal  or  temperature 
employed. 

From  the  very  earliest  stages  at  which  true  resolution 
takes  place  in  the  destructive  distillation  of  coal,  gas  is  a 
constituent  of  the  distillate.  To  facilitate  the  investigation 
of  this  point,  a  regular  plan  was  adopted  to  give  arrange- 


ment   to    the    fractions   of    the  gaseous    distillate.     These 
fractions  were  examined   with    care,  and  their  character 

noted. 

Had  this  been  more  closely  Studied  on  the  line  indicated, 
many  of  the  perplexing  opinions  ancnt  the  nature  of  these 
hydrocarbons  would  have  been  avoided  in  accounting  for 
the  part  thej  play  in  the  composition  of  coal-gas. 

Both  high  and  low  temperature  distillates  are  extremely 
complex  in  composition.  It  is  well  known  that  the  purified 
i  paraffin  product  from  shale  is  derived  from  a  very  mixed 
distillate,  But  it  would  appear  that,  no  matter  to  what 
extent  shale  may  vary  in  quality,  or  the  crude  distillate  in 
the  relative  proportions  of  its  components,  there  is  a 
'definite  character"  stamped  on  the  properties  of  the 
several  constituents  by  which  distillates  from  widely  different, 
shales  may  be  compared.  Thus,  the  distillates  from  two 
or  more  shales  may  be  very  different  as  regards  the  relative 
proportion  of  liquids  and  solids,  but,  by  the  ordinary 
methods  of  fractionating  and  liquation,  these-  are  further 
separated,  and  the  resulting  record  arranged  according  to 
per  cent ,  specific  gravity,  melting-point,  and  bromine 
absorption,  &c. 

If  this  criterion  be  accepted  as  a  method  of  investigating 
a  liquid  distillate,  it  is  rendered  probable  that  if  applied  to 
a  gaseous  one,  the  information  it  will  afford  would  not  be 
less  trustworthy.  Besides,  the  stability  of  the  products 
resulting  from  high  temperatures,  and  their  extreme  dilaca- 
bility,  make  examination  comparatively  easy. 

The  purpose  of  this  notice  is  to  draw  attention  to  what 
appears  to  be  the  definite  character  of  the  process,  so  far  as 
it  relates  to  the  manufacture  of  coal-gas.  To  illustrate  this 
point,  I  have  chosen  a  tabulated  list  of  commercial  analyses 
of  coal,  canncl,  shale,  and  other  illuminating-gas-producing 
substances,  embracing  nearly  every  variety  used  for  this 
purpose.  They  are  182  in  number,  and  the  results  range 
thus  :  — 

Table  No.  I. 

Scmmary  of  Analyses  of  Gas  Coals  made  by 
G.  F.  Cusiter,  F.R.S.S.  A.,  Engineer,  Dalkeith  Gas  Works* 


No. 


Durability 

5'  Flame 

=  P. 


Condensa- 
tion by  Bro- 
mide =  B. 


Illuminat- 
ing Power 
in  Candles. 


P  -30. 


4 

84-07 

24-35 

42-81 

51-07 

2-22 

5 

77-02 

20-51 

39-23 

47-02 

2-29 

8 

70-87 

17-94 

37-59 

40-87 

2-27 

9 

68-11 

16-85 

35  13 

38  11 

2-26 

4 

<7-12 

17-00 

3469 

37-12 

2-18 

6 

60-38 

16-OIJ 

33-89 

36-38 

2-26 

8 

65-36 

15-6!) 

32-85 

35-36 

2-25 

1 

64-83 

16-00 

32-86 

3f83 

2-17 

7 

63-01 

1V4!> 

32-35 

33-01 

2-27 

5 

6J-59 

13-88 

31-64 

31-59 

2-27 

8 

60-50 

1314 

30-77 

30-50 

2-32 

4 

59-28 

12-20 

29-37 

29-28 

2-40 

8 

58-65 

11-90 

28-43 

28-65 

2-40 

4 

57-38 

11-63 

27-72 

27-38 

2-35 

5 

56  "65 

iris 

27-43 

2665 

2-32 

3 

55 -29 

11-30 

26-77 

25-29 

2-24 

11 

54-44 

10-2 1 

26-07 

24-44 

2-38 

8 

53-48 

10-02 

25  02 

23-48 

2-34 

5 

52-59 

9*94 

21-96 

22-59 

2-27 

8 

51-53 

9-44 

23-74 

2153 

2-17 

5 

50-25 

8-96 

22 'SO 

?0-25 

2-26 

9 

49-53 

8-05 

20-66 

19-53 

2  42 

8 

48-55 

744 

2076 

18-55 

2-49 

4 

47-69 

7-30 

1931 

17-69 

2-57 

1 

46-16 

7-20 

19-60 

16-16 

2-24 

6 

4.T  3(3 

6-16 

17-10 

15-36 

2-49 

2 

44-58 

5-50 

16-18 

11-53 

2"65 

1 

4f33 

500 

16-75 

1433 

2-86 

8 

*3'62 

5-5L 

15-40 

13-62 

2-43 

3 

42-83 

5-47 

15-58 

12-83 

2*34 

9 

41-32 

4-74 

14-29 

11-32 

2-38 

1 

40-65 

4-20 

13  75 

10-65 

2-53 

3 

38-88 

4-2U 

13-16 

8-88 

2-11 

Average  of 


D-30 
B 


=  2-34. 


These  analyses  were  made  many  years  ago  by  Mr.  G.  F. 
Cusiter,  engineer  of  the  Dalkeith  Gas  "Works,  and  were 
arranged   in    the  order  of  their  durability  by  Mr.  William 

*  Proceedings,  West  of  Scotland  Association  of  Gas  Managers. 
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Young,  the  durability  test  being  the  time  expressed  in 
minutes  required  to  burn  1  cb.  ft.  with  a  jet  flame  5  in. 
long. 

They  embody  three  important  determinations,  viz.,  con- 
densation of  the  unsaturated  hydrocarbons  by  bromine,  the 
durability,  and  the  illuminating  power.  The  determination 
of  the  first  two  we  may  for  the  present  regard  as  absolute, 
while  the  third  may  be  taken  as  comparative  to  a 
standard.  Yet  they  constitute  three  equations,  which, 
if  Mills'  theory  be  correct,  must  be  consistent  and  com- 
patible with  each  other  so  far  as  we  can  expect  commercial 
analyses  to  be. 

To  distinguish  between  theory  and  observation,  I  have 
delineated  the  illuminating  power  in  terms  of  durability 
by  a  curve,  No.  1,  where  the  abscissa  is  the  illuminating 
power  and  the  ordinates  durability.  It  is  found  to  take  an 
■erratic  course,  leaving  the  impression  that  there  exists  no 
■definite  relationship  between  the  two  quantities.  Indeed, 
it  will  be  seen  that  from  about  30  canities  the  curve  takes 
a  course  of  contrary  flexture,  which  makes  it  somewhat 
iroublesome  to  deal  with. 

Xo.  1. 


Being  guided  by  experiment  in  the  manufacture  of  coal- 
gas  on  a  small  scale,  I  am  led  to  believe  that  the  ultimate 
resolution  products,  viz.,  hydrogen  and  marsh-gas,  have  a 
constant  rate  of  variation,  which  appears  to  be  independent 
of  the  nature  of  the  coal,  &c,  distilled,  and  within  very 
•wide  limits  independent  of  time  and  temperature ;  further, 
that  the  ratio  of  these  two  gases  in  any  single  fraction  of 
the  mixed  distillate  has  a  mean  specific  gravity  which  i^ 
constant  throughout  the  whole  distillation. 

My  available  apparatus  does  not  enable  me  to  decide  the 
accurate  value  of  the  mean  specific  gravity  of  the  hydrogen 
and  marsh-gas,  but  it  may  be  taken  as  lying  between  the 
limits  of  0300  and  0'933,  air  being  unity.  The  first  is 
derived  from  chemical  consideration,  and  the  second  from 
physical. 

From  a  number  of  determinations  I  adopted  0  30  as  a 
first  approximation  to  the  mean  specific  gravity  of  these 
re-idual  gases.  Regarding  0-30  for  the  present  as  an 
empirical  constant  affecting  the  properties  of  illuminating 

KC,  I  proceeded  to  deduct  this  quantity  from  the  dura- 
bility of  the  individual  gases  as  tabulated  by  Mr.  \V. 
Young,  which  gave  me  a  new  number  approaching  as  near 
a-  poanble  to  the  observed  illuminating  power 

I  have  drawn  the  course  of  this  approximate  curve,  it., 
Straight  line,  over  the  observed  illuminating  power,  and 
designated  it  absolute  illuminating  power  ;  the  reason  to  be 
shown  presently.     It  will  be  seen  that  the  point  of  greatest 

Xo.  2. 
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departure  from  the  observed  is  at  the  upper  extremity, 
where  the  illuminating  power  passes  the  range  of  reliable 
photometry  ;  while,  at  the  other  extremity,  the  greater 
efficiency  of  the  burner,  and  the  marked  assistance  of  the 
saturated  hydrocarbons  coming  into  play,  increase  the  illu- 
minating power  beyond  that  due  to  the  unsaturated  hydro- 
carbons alone.  Further,  it  will  be  seen  that  this  line 
intersects  the  observed  illuminating  power  at  a  point  of 
30  candles.  Photometric  determinations  are,  however,  of 
little  value  in  an  investigation  of  this  character,  and  I  have 
only  made  use  of  them  as  a  connection  leading  to  the  other 
determinations. 

The  disorder  of  observed  illuminating  power,  as  exhibited 
on  both  sides  of  the  absolute,  must  certainly  arise  from  the 
variable  efficiency  with  which  gases  of  different  richness 
can  be  burnt. 

The  most  important  point,  however,  is  the  appearance  of 
a  constant  derived  from  the  following  equation  : — 

D-  30        p 

where  D— durability,  30  empirical  constant,  and  B  bromine 
absorption.  The  application  of  this  rule  leaves  no  doubt 
with  respect  to  the  certainty  of  the  results  of  Mr.  Cusiter's 
analyses,  and  it  furnishes  a  general  and  complete  solution  to 
the  problem  of  "definite  character"  in  the  process  of 
destructive  distillation  as  proposed  by  Mills. 

Treating  each  individual  gas  in  this  manner,  we  obtain  a 
line  at  right  angles  to  the  durability  and  parallel  with  the 
empirical  constant  0-30,  while  the  line  derived  from  D  -  30 
occupies  the  position  it   should   do,  viz.,   that  of  absolute 

No.  3. 
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illuminating  power.  This  will  be  easily  traced  out  by 
comparing  diagrams  Nos.  2  and  3,  and  their  relation  to 
Xo.  1. 

With   regard    to   the   curve   of  experiments    and     ~30 

(No.  3),  we  could  wish  that  this  had  been  a  little  more 
regular,  but  the  irregularity  is  certainly  due  to  the  presence 
of  CO,  and  possiblj  to  the  hydrocarbons  of  the  C»H2«+2 
series,  which  are  so  much  heavier  than  hydrogen  and  nuirsh- 
gas.  It  will  therefore  be  understood  that  the  whole 
burden  of  these  heavy  pases  is  thrown  on  the  empirical 
constant,  which  tends  to  vitiate  its  true  value.  Besides,  the 
same  empirical  constant  i^  applied  alike  to  gases  derived 
from  coal,  cannel,  shale,  the  oxygen  equivalent  of  which 
varies  to  a  verj  considerable  degree. 

I  need  express  no  regret  that  the  investigation  of  this 
relationship,  founded  on  commercial  analyses,  does  not 
possess  all  the  rigour  we  could  wish  ;  neither  dees  it  touch 
the  quantity  of  accompanying  phenomena  in  destructive 
di-t  illation;  but  I  think  the  demonstration  given  is  sufficient 
to  show  that,  in  whatever  manner  we  may  have  the  final 
expression  of  the  law  of  "  definite  character  "  as  applied  to 
the  whole  distillate,  we  may,  by  the  aid  of  such  reciprocal 
formula,  be  able  to  investigate  the  properties  of  the  gaseous 
fraction. 

There  .ire  two  other  factors  made  use  of  by  the  gas 
manufacturer,  viz.,  "carbon  density"  and  "carbon  effi- 
ciency/' Whatever  value  may  he  attached  to  these 
numbers  iti  their  general  application  to  coal-gas,  there  is 
one  point  which  cannot  he  ignored— that  \h,  the  residual 
illuminating  power  of  the  iinabsorbahlc  gates,  and  in  this 
Connection  it  may  be  noted    that    the  mean    of   tin'  observed 

illuminating  powei  in  relation  to  durability  and  bromine 
absorption,  is  a  line  through  the  ..'  ./  on  diagrams  Nos.  1 
and  2.  At  7'5  candles  there  should  he  no  luomino  ahsorp- 
t ion.     Mr.    L.  T.  Wright  has   determined   the  illuminating 
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value  of  the  unabsorbable  hydrocarbons,  ami  average  is 
eandles  (.lour,  (i^  Lighting,  page  L04,  Februarys, 
1885). 

I  i < .in  the  preceding  observati  me,  it  is  evident  that  there 
Is  another  physical  element  belonging  to  coal-gas,  -which 

must    be    closely    related    to    the    quantities    we    have   just 

considered,  viz.,  the  specific  gravity  of  the  gas.  Unfortu- 
nately, with  the  data  before  ns,  the  accuracy  with  which 
the  problem  can  be  approached  is  vitiated,  net  only  by  the 
variable  proportions  oi  CO,  but  also  by  the  fact  that  in 

gases  of  high  bromine  absorption  the  hydrocarbons  are  not 
actually  in  the  gaseous  state.  This  latter  not  only  affects 
the  specific  gravity,  but  also  the  illuminating  power. 
Hence  the  wide  disparity  between  observed  and  absolute 
illuminating  power,  as  shown  on  the  diagram.  Without 
making  these  restrictions,  the  problem  would  be  too 
complicated  to  admit  of  solution,  aud  would  require  to  be 
determined  by  experiment  for  each  individual  gas.  But 
it  is  evident  that  if  the  equation  of  specific  gravity  is  to 
preserve  the  same  uniformity  as  I)  — 30,  we  need  only  know 
the  mean  specific  gravity  of  the  hydrocarbons  (absorbed  by 
bromine)  as  they  exist  in  the  gas. 

Taking  the  specific  gravity  determinations  as  they  occur 
in  the  analytical  reports  of  gas  coals,  they  do  not  exhibit 
any  embarrassing  discrepancies  when  compared  with  the 
other  contemporaneous  determinations  we  have  just  ex- 
amined. The  following  table  (No.  2)  contains  19  determi- 
nations of  specific  gravity  and  illuminating  power,  made  by- 
Mr.  G.  It.  Ilislop,  engineer  of  the  Paisley  Gas  Works.  I 
notice  in  all  Mr.  Hislop's  analytical  reports  on  gas  coals, 
that  the  specific  gravity  of  the  gas  obtained  is  given. 
Parallel  with  these  determinations,  1  have  summarised  some 
of  Mr.  Cusitcr'e  analyses,  as  also  sundry  others.  The 
classification  is  made  as  far  as  possible  comparable  by- 
taking  advantage  of  the  illuminating  power  in  both  cases. 
Thus  we  have  by  Mr.  Hislop's,  specific  gravity  and  illumi- 
nating power  ;  aud  by  Mr.  Cusiter's,  illuminating  power  and 
bromine  absorption.  As  the  agreement  between  these  two 
illuminating  observations  is  not  perfect,  it  may  suffice  to 
see  how  far  the  general  formula  of  probability  can  be  made 
to  establish  the  possibility  of  tracing  a  relationship  through 
all  the  four  quantities. 

For  this  purpose  I  have  traced  the  bromine  absorption 
and  diluents  in  terms  of  the  specific  gravity  by  the  curves 
(Diagram  No.  4).  It  is  remarkable  that  the  point  of  inter- 
section between  the  two  components  occurs  as  it  did  on  the 
former  curve  of  illuminating  power,  viz.,  30  candles,  or  a 
calculated  specific  gravity  of  0*.r>82,  instead  of  0-593,  as 
obtained  by  Mr.  Ilislop.  The  law  of  this  curve  is  :  where 
y  =  bromine  absorption,  and  x,  specific  gravity — 

y  =  52-G31  x  -  17-48 

x  =  0-019  (y  +  17-48) 
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The  differences  between  the  observed  and  calculated  specific 
gravity  are  not  great,  and  all  preserve  a  fair  uniformity, 
showing  the  agreement  and  regularity  of  Mr.  Hislop's 
determinations. 

We  cannot  for  certain  say  that  the  relationship  remains 
constant  beyond  the  limits  of  comparison — that  is,  on  the 
upper  and  lower  reaches  of  the  curve.  The  presumption  is 
that  there  will  be  an  alteration  in  the  lower  end,  owing  to  the 
more  attenuated  condition  of  the  hydrocarbon  vapours,  and 
on  the  upper  end  the  deviation  will  be  magnified  in  a 
contrary  direction,  from  the  greater  saturation  of  the  gas. 

A  greater  number  of  observations  are  requirtd  to  enable 
us  to  judge  how  far  any  definite  equation  approaches  the 
truth. 

I  have  chosen  this  method  of  treating  the  subject  in 
preference  to  an  extended  account  of  my  own  experiments, 
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which  were,  I  thought,  on  too  small  a  scale  to  be  worth  the 
notice  of  those  practically  interested  in  destructive  distilla- 
tion. However,  the  experiments  were  as  far  as  possible 
correct,  the  obseivations  accurate,  and  the  inferences,  if  of 
value,  should  be  capable  of  general  application.  This  will 
explain  my  borrowing  so  largely  on  the  practical  results  of 
Mr.  C'usiter  and  Mr.  Ilislop. 

The  more  exact  determinative  knowledge  of  destructive 
distillation  has  been  introduced  by  Dr.  Mills  in  his 
"Cumulative  Resolution,"  and  also  in  the  paper  just 
refened  to.  By  the  aid  of  three  circumstantial  co-efficients, 
and  an  empirical  formula  for  coal  and  shale,  he  is  able  to 
trace  the  distribution'  of  the  original  molecule  for  high  and 
low  temperatures.  The  agreement  which  subsists  between 
theory  and  experiment  indicates  that  the  resolution  is  not 
influenced  by  mere  accidental  causes,  but  rather  shows  how 
the  definite  character  of  the  process  can  be  made  intelli- 
gible by  the  definite  character  of  the  result.  At  first  sight 
it  may  appear  that  a  determinate  distillate  could  not  be 
obtained  from  coal  or  shale,  for  if  the  co-efficient  of 
temperature  varied,  it  would  admit  the  whole  to  vary,  but 
this  by  no  means  excludes  a  determinate  distillate  or 
definite  character. 
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THE  IODINE  NUMBER  OF  FATS  AND  OILS. 

BY    H.    SCHWEITZER    AND    E.    LUNGWITZ. 

In  further  pursuance  of  the  study  of  the  reaction  taking 
place  during  the  determination  of  the  iodine  absorption 
value  of  oils  and  fats  by  Huebl's  method,  we  have  carried 
out  a  number  of  experiments,  the  results  of  which  appear 
to  us  to  be  of  great  interest. 
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In  our  last  paper  on  this  subject  (this  Journal,  189.r>, 
ISO)  we  ascertained  that  in  Iluebl's  process  both  absorption 
("  addition")  and  substitution  of  iodine  take  place,  and  we 
described  at  length  a  new  method  which  enabled  us  to 
determine  this,  viz.,  the  titration  with  potassium  iodate  and 
iodide.    ' 

This  method  is  based  on  the  reaction — 

SHI  +  HIO:j  =  GI  +  6H20, 
and  by  means  of  it  presence  of  free  mineral  acid  had 
been  already  qualitatively  detected  with  great  exactness. 
We  were,  however,  the  first  to  recommend  this  reaction  for 
the  quantitative  determination  of  free  mineral  acid  in  the 
presence  of  salts  of  the  heavy  metals.  When  free  organic 
acids  are  in  solution,  the  above  reaction  proceeds  only  very 
slowly,  and  it  does  not  take  place  at  all  if  water-insoluble 
organic  acids  are  present. 

We  note  that  F.  Gantter  (Chem.  Zeit.  1893,  R.  Ill) 
states  that  fatty  acids  of  the  acetic  series  absorb  iodine,  and 
be  concludes  that  the  iodine-absorption  numbers  possess 
onlv  relative  value. 

Again,  F.  Gantter  (Zeits.  f.  anal.  Chem.  1893,  178—181) 
and  Fahrion  (Chem.  Zeit.  1892,  1472)  question  whether 
the  iodine  absorbed  in  HuehPs  process  is  solely  taken 
up  to  form  additive  compounds.  C.  Liebermann  and 
H.  Sachse  (Berl.  Ber.  1891,  4112)  express  the  same  opinion 
and,  in  consequence  of  all  these  observations.  Holde  (Chem. 
Zeit.  1893,  54,  980)  advocates  to  use  the  term  iodine 
absorption  instead  of  iodine  number. 

Furthermore,  Hehner  (Chem.  Zeit.  189j,  264)  concludes 
from  the  results  of  the  gravimetric  determination  of  the 
bromine  absorption  of  oils,  that  the  high  iodine  number  of 
?uch  oils  as  castor  oil  and  boiled  linseed  oil  is  caused  by 
the  formation  of  acid  in  Huebi's  process. 

In  our  publication  above  referred  to  we  pointed  out  that 
the  conditions  should  be  found  under  which  the  true  iodine- 
addition  figure  for  oil*,  fats,  &c,  could  be  ascertained.  The 
results  thus  obtained  would  be  of  great  importance,  because 
they  would  help  to  throw  light  upon  the  composition  of 
the>e  natural  products.  In  the  following  lines  we  report 
the  efforts  we  have  made  in  this  direction  :  — 

I.  Influence  of  Solutions  of  Iodine  m  Different   Onjanic 
Soli-cuts  on  Oils  and  Fats. 

In  previous  experiments  we  had  observed  that  when 
tetrachloride  of  carbon  was  employed  as  solvent,  according 
to  Cantter,  no  substitution  took  place,  in  contradistinction 
to  the  other  solvents  examined.  It  was,  therefore,  our  first 
object  to  study  the  influence  of  the  solvents  in  the  Huebl 
test,  and  the  nse  of  methylic  for  etbylic  alcohol  naturally 
suggested  itself  a-  the  first  step. 

Methylic  and  Etkylic  .  Ucohols. — W.  Fahrion  (Chem. 
Zcit.  L893,  61,  1100;  recommended  the  use  of  methylic 
alcohol,  claiming  that  the  solution  of  iodine  prepared 
with  thi-  menstruum  was  more  stable  and  could  be  used 
immediately  after  preparation. 

In  order  to  convince  ourselves  of  the  existence  of  any 
difference  we  have  started  comparative  experiments,  using 
the  proportions  given  by  Huebl,  substituting,  however, in 
the  one  series  methylic  for  ethylic  alcohol. 

I  he  solution  in  methylic  alcohol  mu  prepared  by  dis- 
solving  15*0  graa.  HgCljin  250  e.c.  and  12-5  grms.  I  in 

I  c.c,  thus  giving  500  c.c.  of  solution. 

1.  Results  with  Methylic  Alcohol. 


Oil. 


Total    Substitution 
Wi  ii^lii    Iodine  expn  Med  in 

.  .     .     Absorp-    \  irionii  t  of  I 

01     '"•       Hon.      found  in  III. 
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[odine 

Lddil  ion. 


1 

Orn 

(i '  l  IAS 

Fisli  oil 

0*2006 

4 

0*2192 

7 

•» 

raw .... 


0'Z«73 

7<;-s 

19*8 

87*8 

H.'iTCJ 

20*27 

48*79 

125  72 

76*98 

38*04 

77*18 

178*99 

86'  k 

101*19 

12   i 

l  lfl-9 

17»:m 

-,i    . 

107*8 

2.    Results  with   Ethylic  Alcohol. 


No. 


Oil. 


Weight 

of  Oil. 


Total 
Iodine 
Absorp- 
tion. 


Sulisl  Million 

expressed  in 
Amount  or  I 


True 

Iodine 


Found  in  II  I.  Addition. 


la 
2a 
•ia 
Ui 
~>a 
6a 
7a 


Lard  oil 0*2544 

Oleic  acid 0*8378 

Maize  oil ,  0*2108 

0*3868 

Fish  oil '  0*2167 

Linseed  oil,  raw ()■•>■>*- 

„    ....  0'  1687 


76*6 
83*00 
126*1 
124*06 
166*2 
192*4 
17l'0 


il-n 

M  92 

10*13 

15*3 

171 

14*1 


HfO 

CI  -O 

102*26 

103*80 

135*2 

168*2 

146*8 


All  these  experiments   were  carried  oul    simultaneously, 

under  absolutely  the  same  conditions.  From  the  results 
we  see  that  the  values  obtained  for  total  absorption  (Huebi's 
number)  are  practically-  the  same  for  both  solvents,  that, 
however,  the  ratio  between  addition  and  substitution,  and 
therefore  the  true  iodine  addition  number  are  quite  different. 
The  figure  called  by  us  "  true  iodine  addition  number  "  is 
found  by  multiplying  the  substitution  number  expressed 
in  terms  of  iodine  found  as  HI,  by  2,  and  subtracting  this 
amount  from  the  total  absorption.  The  reason  for  this 
is  apparent,  since  each  molecule  of  HI  formed  owes  its 
origin  to  two  atoms  of  iodine,  one  of  which  substitutes 
hydrogen  in  the  molecule  of  the  fat,  whereas  the  other 
combines  with  the  liberated  hydrogen  to  form  hydriodic 
acid. 

In  the  methylic  alcohol  solution  substitution  takes  place 
to  a  great  extent,  and  the  true  iodine  number  therefore  works 
out  very  low  when  compared  with  that  obtained  in  the 
ethylic  alcohol  solution.  Considering  the  fact  that  the 
figures  for  the  total  absorption  are  almost  identical  in  both 
cases,  the  results  obtained  are  very  striking.  We  tried  to 
find  the  cause  of  this  remarkable  behaviour,  and  started  a 
series  of  experiments,  in  which  we  determined  the  iodine 
number  with  methylic  alcohol  as  solvent,  but  without  using 
HgCL. 

The  conditions  of  reaction  in  these  tests  differed  some- 
what from  those  prevailing  in  the  Huebl  process.  We  dis- 
solved the  oils  in  10  c.c.  of  chloroform,  but  our  iodine 
solution  contained  double  the  quantity  of  iodine  indicated 
by  Huebl.  In  spite  of  the  fact  that  the  measuring  off  of 
such  concentrated  iodine  solutions  is  not  as  exact  as  that  of 
dilute  solutions,  we  were  forced  to  use  such  concentrated 
solution  because  in  consequence  of  the  presence  of  methylic 
alcohol  the  solubility  of  fats  in  chloroform  decreased. 

For  each  test  we  took  10  c.c.  of  iodine  solution,  the 
quantity  of  iodine  present  therein  being  perfectly  sufficient 
for  complete  absorption,  owing  to  the  greater  concentration 
of  the  liquid,  and  ow  ing  to  the  fact  that  in  the  absence  of 
rIgCls  the  absorption  of  iodine  is  much  lessened. 

We  dissolved  .3  grms.  of  iodine  in  100  c.c.  of  methylic 
alcohol,  and  used  10  c.c.  of  this  solution  for  each  test, 
allowing  the  mixture  to  stand  for  20  hours. 


No. 

Oil. 

Weiirht 

of  Oil. 

Total 

Iodine 

Absorp- 
tion. 

Substitution 
expressed  in 
Amount  of  I 
found  .is  111. 
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Iodine 
Addition. 

1 
2 

( inns. 
0"606 
0*2888 
0*2741 
o-  L622 

0*2219 

(r:;7.r,.s 
0*1746 
0*3(140 
o  I2ifl 

7*86 
78*4 
68*48 
81*8 
17*1 
7H-7 
68*6 
106 '6 
71*0 
i-jii- 1 

8*98 
86*9 
82*71 

40-77 

2S-2 

87*6 
87*2 
61*7 

CI-.'. 

-0*10 
-0*40 

3 

1 

Lard  "il  

+  0-111 

4-0*86 

+  0*70 

8 

7 

Colza  oil 

+  1*7 

+  •2*2 

H 
'.) 
10 

Linseed  "il,  raw  . . . 

,,          „       ... 

Linseed    oil    Mown 

B  llolll'H. 

1  •<■•! 
1  .VI 

I  o- 1 

We  then    experimented   with  a   solution  of  iodine  in 

ethylic  alcohol  under  exactly  the  same  conditions. 

Five  grms.  of  iodine  were  dissolved  in  100  o.o.  of  ethylic 

Bicohol.        The    weighed    oil     was    dissolved     in     10    C.c.    Of 

chloroform  ami  treated  with  10  c.c.  of.  the  iodine  solution. 
Each  test  was  allowed  to  stand  for  about  20  hours. 
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No 

Oil. 

Weight 
of  Oil. 

Total 
lodino 
Absorp- 
tion. 

Substitution 
expressed  in 
Amount  of  1 
foil  ml  ;is  II 1. 

True 
[odim 

Additic 

1 
f 

tttral  oil 

Olive  Oil 

(  .r.ilv 

0*5135 

0'274l 

0*2823 
0-2424 

8*08 
72-7 
f.i- 1 
S2-1 
B3-9 

311 
S4-68 
30-52 
38*2 
80-1 

1-81 
8-84 
2-80 

i 

5'7 

.-, 

11-7 

From    the    results    of  these    two   series    of    experi ntfl 

carried  out  under  strictly  the  same  conditions  of  time, 
apparatus,  and  reagents,  we  conclude  that  the  iodine 
dissolved  in  methylic  alcohol  effects  substitution  only  of 
iodine,  whereas  the  solution  of  iodine  in  etliylic  alcohol 
causes  mainly  substitution,  but,  at  the  same  time,  addition 
to  a  very  small  extent. 

These  figures,  in  connection  with  those  obtained  in  the 
presence  of  HgCL  with  methylic  and  ethylic  alcohols 
(p.  3)  piove,  that  the  "substituting  tendencies"  of  the 
two  alcohols  are  greatly  lessened  by  the  influence  of  the 
metallic  salt  which  causes  addition  to  a  large  extent. 

(6.)  Chloroform. — We  then  determined  the  action  of 
solutions  of  iodine  in  pure  chloroform  on  fats  mid  oils.  We 
prepared  a  solution  of  6-25  grms.  of  iodine  in  250  c.c.  of 
chloroform,  and  used  for  each  determination  25  c.c. ;  the 
action  \v;is  allowed  t<>  go  on  for  20  hours. 

On  account  of  the  disagreeable  effect  on  the  system  ex- 
perienced when  pipetting  oil  chloroformic  solutions  we 
filled  the  pipettes  by  means  of  the  suction  pump,  the 
ends  of  the  pipettes  being  drawn  out  to  capillary  tubes. 
The  following  results  were  obtained  : — 


These  Bgures  show  that  1 1 1 ■  -  eth  real  solution  also  causes 
substitution  and  addition,  but  favour-  addition  of  iodine 
more  Btronglj  than  ethylic  alcohol. 

When  ascertaining  the  litre  of  the  ethereal  solution  of 
iodine,  we  always  noticed  the  presence  of  a -mall  amount 
of  free  acid.  However,  we  did  not  ascertain  whether  the 
acid  was  due  to  some  action  of  iodine  on  the  ether  or  to 
the  presence  of  acid  or  peroxide  of  hydrogen  in  the  ether 
used. 

((/.)  Bisulphide  of  Carbon. — The  commercial  bisulphide 
of  carbon  was  purified  according  to  the  directions  of  Lidot 
(Comptes  Rendus  69,  1303).  It  was  violently  shaken  with 
mercury,  the  liquid  -poured  off  from  tin-  mercury  and 
distilled  off.  To  retain  trace-  of  water  in  the  distilling 
flask  we  added  a  little  anhydrous  phosphoric  acid.  The 
distillate  had  an  ethereal,  not  at  all  unpleasant,  smell. 

We  dissolved  12-5  grms.  of  iodine  in  500  c.c.  of  bi- 
sulphide of  carbon,  and  used  for  every  test  25  C.C.  of  the 
solution,  allowing  as  before  20  hours  for  the  completion  of 
the  reaction. 

We  obtained  the  following  results:  — 


No. 


Oil. 


Weight 
of  Oil. 


Total     Substitution      True 
Iodine   Expressed  in     Tndmp 
Al.s. iro-  Amount  of  I  I    loame 

:ion.     found  as  HI.  Addition. 


Cocoanut  oil 0" 

Olive  oil 


Maize  oil  . . 
Linseed  oil 
Tallow 


Paraffin  oil. 


Grms. 

0-2615 

6-9 

0-1845 

61-3    ' 

0-1565 

65-0 

0-1807 

76 '  5 

0-1625 

ioo-o 

0-2094 

35-4 

0-2833 

29-7 

0-2636 

5-3 

3-oe 

23-3 
26-2 
26-6 
23-4 
16-2 
12-3 
2'65 


0-78 
14-7 
12-6 
23-3 
53-2 
3-0 
5-1 

o-oo 


From  these  figures  it  appears  that  iodine  when  acting  on 
fats  and  oils  in  chloroformic  solution  effects  both  addition 
and  substitution.  It  is  further  shown  that  iodine  does  not 
interact  with  chloroform  because  the  solutions,  although 
frequently  examined,  were  always  found  to  be  absolutely 
neutral.  It  is  therefore  evident  from  the  results  obtained 
in  all  the  tests  described  that  it  is  impossible  to  effect 
exclusively  addition  of  iodine  by  employing  either  methylic 
or  ethylic  alcohol  or  chloroform  with  or  without  the  use  of 
HgCl2. 

(c.)  Common  Ether  (Sulphuric  Ether'). — For  the  follow- 
ing series  of  experiments  we  used  a  solution  of  6*25  grms.  of 
iodine  in  250  c.c.  of  ether.  The  measuring  off  of  this 
solution  was  done  as  described  above  in  the  case  of  chloro- 
form. The  ether  employed  was  Squibb's  strong  ether  for 
anaesthetics. 

The  results  are  the  following: — 


No. 

Oil. 

Total 
Weight  Iodine 

ofOil-A&' 

Substitution 
Expressed  in 
Amount  of  I 
found  as  HI. 

True 

Iodine 

Addition. 

1 

2 

Grms.  j 
0-379H         8-4 
0-2180        43-7 

3-2 
17  9 
16-6 
10-6 
223 
25-8 

2*0 
7-9 

3 

4 
5 
6 

Compounded  lard. . 
Maize  oil. 

0-2115 
0-3013 
0-1940 
0-1S18 

40-2 
27-6 
55-3 
62  3 

7-0 

6-4 

10-7 

10-7 

The  conclusions  drawn  from  this  series  of  experiments 
are  as  follows:  — 

(1.)  Iodine  does  not  act  on  bisulphide  of  carbon,  as 
evidenced  by  the  solution  not  undergoing  any  change  in 
strength. 

(2.)  When  a  solution  of  iodine  in  carbon  bisulphide  is 
allowed  to  act  on  fats  and  oils,  purely  addition  of  iodine 
takes  place. 

(e.)  Tetrachloride  of  Carbon. — Iodine  was  introduced 
into  tetrachloride  of  carboD,  at-d  after  standing  for  several 
days  with  repeated  stirring,  the  saturated  solution  was 
poured  off. 

For  every  test  we  used  25  c.c.  of  this  solution,  and 
allowed  the  test  to  stand  for  20  hours.  The  following 
results  were  obtained:  — 


No.                  Oil. 

Weight 
of  Oil. 

Total 
Iodine 
Absorp- 
tion. 

Substitution 
expressed  in 
Amount  of  I 
found  as  HI. 

True 

Iodine 

Addition. 

Grms. 

0-1246         4-8 
0  1180        B4'4 

•• 

4*8 
64"4 

0-1365 

52"0 

52-0 

We  learn  from  these  figures  that  tetrachloride  of  carbon 
does  not  interact  with  iodine,  aud  that  exclusively  addition 
of  iodine  takes  place  when  this  iodine  solution  is  allowed  to 
act  on  fats  and  oils. 

Besides  using  these  more  commoa  organic  solvents,  we 
experimented  with  solutions  of  iodine  in  benzene,  toluene, 
nitrobenzene,  aniline,  araylic  alcohol,  methyl,  ethyl,  and 
amyl  acetates. 

The  results  of  these  experiments  were  not  studied  with 
the  same  care  as  before.  On  the  whole,  there  always  took 
place  both  addition  anc.  substitution  to  a  varying  degree,  so 
that  the  employment  of  any  of  these  solvents  for  our  pur- 
pose, viz.,  "  to  purely  effect  addition,  and  that  up  to  the 
amount  demanded  by  theory,"  offered  no  advantage  what- 
ever. 

//. — Influence  of  Metallic  Salts  iti  the  Solution  of  Iodine. 

The  study  of  the  influence  of  the  various  organic  solvents 
had  taught  us  the  fact  that  bisulphide  of  carbon  and  tetra- 
chloride of  carbon  caused  exclusively  addition  of  iodine.    In 
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the  course  <>f  these  experiments  we  learnt,  moreover,  that 
the  "substituting  tendencies"  of  solvents,  especially  of 
methylic  and  ethylic  alcohols,  were  diminished,  and 
pure  addition  increased  l>\  the  presence  of  bichloride  of 
mercury.  We  therefore  proceeded  to  investigate  the  in- 
fluence of  metallic'  salts  in  order  to  find  out  whether  a 
change  in  the  quantities  or  the  nature  of  the  metallic  salt 
would  solelv  produce  addition  and  prevent  substitution 
entirely. 

(a.)   Bichloride  of  Mercury. — We  determined  the    iodine 
absorption  with  the  following  solutions  : — 

(1..)  5  grms.  of   iodine   dissolved    in    100  e.c.   of   etbylic 
alcohol. 
3  grms.  of    HgCl,   dissolved    in    100  e.c.  of    ethylic 
alcohol. 
(2.)  5  grms.   of   iodine  dissolved   iu.    100  e.c.    of  ethylic 
alcohol. 
9  grms.  of  HgCL   dissolved   in  100  e.c    of  ethylic 
alcohol. 
(3.)   200  e.c.  of  ethylic  alcohol  were  saturated  with  HgCL, 
an  1  in   this   solution   5  grins,   of   iodine   were   dis- 
solved   (10'J   parts   of  alcohol  dissolve   33  parts  of 
HgCl,). 
(4.)  Huebl's  solution. 

We  nsed  for  these  tests  the  lard  oil  which  had  served  in 
all  preceding  experiments. 

The  following  results  were  obtained:  — 


Iodine 

Weight  of 

Total 

Substitution 
expressed 

Iodine 

BgClj 

Iodine 

in  Amount 

Solution. 

Oil. 

Absorption. 

of  Iodine 
found  as  HI. 

Addition. 

Grms. 

1 

0-1936 

75 '5 

12-42 

50-06 

1 

0*4080 

70-4 

10-8 

54*8 

2 

0-2007 

73-8 

y-48 

54-84 

2 

0*4130 

7.-.--. 

10"  t 

547 

A 

0*2306 

74-4 

16*4 

41*6 

3 

0-3265 

73-6 

15*3 

40-0 

4 

0*2600 

78*36 

10*22 

57  92 

4 

0-3770 

77' 47 

9-83 

57-81 

Although  these  figures  tend  to  show  that  an  exec--  of 
HgCL  in  the  iodine  solution  effects  strong  substitution, 
we  yet  doubt  whether  we  should  be  justified  in  coming  to 
-uch  a  conclusion.  For  we  observed  thai  in  solution 
No.  3,  iodine  interacts  \ay  strongly  with  ethylic  alcohol, 
and  that  after  2  days'  standing  this  solution  lost  a*  much 
iodine  as  the  Huebl  solution  does  after  months.  It  is 
therefore  rather  difficult  to  decide  how  much  of  the  high 
substitution  is  to  be  attributed  to  this  reaction. 

We  therefore  abstain  from  giving  a  definite  opinion  on 
the  influence  of  variable  quantities  of  HgCl}.  At  anj  rate, 
our  experiments  Bhowed  that  nothing  could  be  gained  for 
our  purposes  by  the  employment  of  varying  quantities  of 
HgCl,,  because  the  Huebl  solution  in  the  above  -'Ties  gave 
the  highest  true  iodine  addition  number. 

Here  we  wish  to  add  that  when  carrying  out  the  experi- 
ment-  mentioned    under  3   we    met    with    some   difficulties. 

The  fo-t  addition  of  iodide  of  potash  produces  a  voluminous 
precipitate,  which  is  only  redissolved  by  a  lar^e  excess  of 
potassium  iodide,  and  the  solution  assumes  a  colour  similar 
to  'hat  of  a  weak    solution    of   iodine    in    potassium    iodide. 

This  colour  and  the  excess  of  potassium  iodide  render  the 

titration  rather  inexact. 

On  the  other  hand,  the  chloroformic  solution  of  the  fat 
absorbs  tic-  iodine  from  solution  So.  8   verj    quickly,  and 

the  '-nd  of  the  titration  is  SO  sharp  and  distinct  that  we  firsl 
entertained  hope  Of  b'iii;.'  able  to  determine  the  iodine 
number    by  direct  titration    of    the    chloiofoiinic  solution    of 

a  fat   with   solution   No.  .'i.     However,  since   the   titre  of 
such  a  saturated  solution  changes  very  quickly,  and  (there 
fore )  muf.t  he  a  a  1 1  lined  before  each   test,  little  advantage 
could  be  gained  bj  such  procedure.     At  anj   rate,  it  maj 
.    of  ralae  to  in  approximalel)  the  total 

Iodine  absorption,  and  in  such  a  case  it  could  be  done  by 
direct  titration  with  a  solution  saturated  with  HgCl]  in  the 
maimer  d<  M:ribcd  above. 


Thus  we  were  led  to  try  a  method  for  the  direct   titration, 

and  remembering  the  previously-ascertained  fact  that  pure 
methylic  alcohol  and  iodine  do  nit   interact,  we  substituted 

methylic  alcohol  for  ethylic  alcohol  in  solution  No.  :i.  \\  .■ 
found,  however,  that  the  excess  of  HgCl]  causes  tli-  iodine 
to  act  on  methylic  alcohol,  ami  we  consequently  abandoned 

all  further  trials  in  this  direction. 

(I>.)  Bibromide  of  Mercury.  —  We  then  substituted 
HgBr,  for  HgCl,  in  the  Huebl  solution.  12-5  grms.  ol 
iodine  were  dissolved  in  250  e.c.  of  ethylic  alcohol,  and 
22-5  of  HgBr,  in  250  e.c.  of  ethylic  alcohol.  The 
solutions  were  then  mixed ;  we  obtained  the  following 
results  : — 


No. 


Oil. 


Weight 

'  of  Oil. 


Total 
Iodine 
Absorp- 
tion. 


Substitution 
expressed  in 
Amount  of  I 
found  as  III. 


True 

Iodine 

Addition. 


7 
8 
9 

10 


Linseed  oil,  raw  . . . 

Linseed  oil  blown  at 

100°  C.  for  5  hours. 
Linsee  1  oil  blown  at 

100°  C.  for  6  hours. 
Linseed  oil  blown  at 

1 00°  C.  for  15  hours. 
Linseed  oil  blown  at 

100°  C.  for  15  hours. 
Linseed  oil  blown  at 

100°  C.  for  20  hours. 
Linseed  oil  blown  at 

100°  C.  for  20  hours. 
Linseed  oil  blown  at 

100°  C.  for  20  hours 

and  then  5  hours 

with  oxygen. 
Fidi  oil 


Grins. 
0*2864 
0*4124 
0*1451 

185*3 

182-5 

184*03 

0-3100 

168*1 

0*1645 

175*4 

0*2654 

166*8? 

0-1958 

105-0 

0-2947 

153-1 

0*3248 

142-1 

0*1665 

173-3 

72-3 
63*3 
60*7 

53-8 

61-5 

53-6 

55-2 

47-7 

45*3 

49-9 


40*7 
55*9 
62*63 

60-5 

52*4 

59-67 
54-6 
57-7 
51-5 

73-5 


We  then  substituted  methylic  alcohol  for  ethylic  alcohol, 
and  prepared  the  following  solutions  : — 12  "5grms.  of  iodine 
dissolved  in  250  e.c.  of  methylic  alcohol;  and  22-5  grms. 
of  HgHr.,  dissolved  in  250  e.c.  of  methylic  alcohol. 

We  obtained  the  following  results  : — ■ 


Xo. 


Oil. 


Total  Substitution 
Weight  Iodine  expressed  in 
nfnn  Absorp-  Amount  of  I 
otu"'       tion.    ifoundas  III. 


True 
Iodine 

Addition. 


Linseed  oil  blown  at 
100°  ('.  for  15 hours 

Linseed  oil  blown  at 
100°  C.  for  16  hours. 

Linseed  oil  blown  at 
100°  C.  for  20  hours 

Linseed  nil  blown  at 
10)°  ('.for  20  hours 

Linseed  oil  blown  at 
100*' C.  for  2a  hours 
and   5  hours  witli 

oxygen. 
Linseed  oil  blow  a  al 

100'  C  lor 20  hour, 
and  5  hours  w  11  li 
oxygen. 
Fish  oil 


.  Orins. 
0*2464 

173*64 

0*1666 

179*2 

0*1  ins 

1719 

ir;iL>2.-, 

153-3 

0*3528 

147*0 

0*1762 

168*3 

irir.tt 
0*3100 

181*2 
164*0 

54*5 
56*6 

57-9 
45-0 
46'9 

ls-'.i 


t.v  t 
43*1 


64*64 

60-0 
56-1 

03-3 
5.T2 

oo-.-. 


90*4 

77  -s 


From    these    figures    we    learn    that    practically  the    same 
degree  of  substitution  is    obtained    by  using  HgHr.,  either  in 

methylic  or  etbylic  alcohol  solution.    Furthermore,  we  see 

that  Hgl*r_,  under  the  same  conditions  effects  substitution 
to  a  greater  extent  than  HgCL. 

We  therefore  abandoned  further  experiments  with  HgHr.,. 

\oi  did  we  try  tie  action  of  bromine  in  alcoholic  solutions 
without  metallic  salts,  as  we  had  done  before  iu  the  case  of 
iodine. 

(r.)     Various  Metallic  Salts.— We  give  in  tabulated  form 

tin'  re-ults  obtained  with  some  other  chlorides  and  bromides. 
For  all  these  tests  we  employed  a  lurd  oil,  the  Huebl 

iodine  number  of  which  was  7H'4.  The  solutions  of 
metallic     salt-    md  Of    iodine  in    ethylic    alcohol    were    used 

after  12  boors'  standing.    The  reaction  was  allowed  to  take 
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place  daring  about  2u  hour-.  On  account  of  the  presence 
of  water  of  crystallisation  in  tome  of  the  metallic  salts,  we 
used  -'.">  c.c.  of  absolute  alcohol  to  prevent  dilution.  The 
following  solutions  were  used  :  — 

1.  8*5  grms.  of  ZuClj  in  loo  c.c.  of  95  per  cent,  ethylic 

alcohol. 
5'0grms.  of  iodine  in  loo  c.c.  of  95  per  cent,  ethylic 
alcohol. 

2.  :{•.'.  grms.  of  MnCL,  +  1II.,<),  25c.C.  of  absolute  alcohol, 

7")  c.e.  of  95  per  cent,  alcohol. 

5*0  grins,  of  iodine,  100  c.c.  of  alcohol. 
:(.  ."r  2  fjrms.  of  MnBr,  +   IIU),  100  c.e.  of  alcohol. 

.j-0  grms.  of  iodine,  100  c.c.  of  alcohol. 
•1.  5*5  grms.   of   CoCl2  +  GH2U,  25  c.c.  absolute  alcohol, 
75  c.c.  alcohol,  95  per  cent. 

5*0  grms.  of  iodine,  100  c.c.  of  alcohol. 
,j.  .■)•;»  grms.  of  XiCI2  +  6H20,  100  c.c.  of  alcohol. 

5-0  grms.  of  iodine,  „ 

6.  5-0  grms.  of  CdCl._,  +  2H20,  „ 

5*0  grms.  of  iodine,  „ 

The  results  obtained  are  as  follows  :  — 


Metallic 

Salt 
Solution. 


Weight  of 
Oil. 


Total 

Iodine 

Absorption. 


I 


Substitution 

expressed  in  I 
Amount  of 
Iodine  found 
as  HI. 


True 

Iodine 

Addition. 


Gnus. 

ZnCl2 

0-1785 

70-t 

21-9 

27-6 

0-3142 

60-7 

19-9 

20-9 

Bund, 

0*1784 

7  i-f, 

3-0 

68-6 

0-3t.-» 

68 '5 

26 

or  :s 

MnBr2 

0*1760 

566 

1-7 

53-2 

0-3.{2.') 

.-.o-i 

2-2 

4.V7 

CoC'l, 

0-1845 

72-8 

27 

69*4 

0*348 

65*5 

2-1 

61*8 

NiCIj 

0-189 5 

74-1 

2-6 

08-9 

0-3502 

65-9 

2-6 

60-7 

can, 

0-l*il 

71-8 

12-4 

47-0 

" 

0-3589 

67-0 

120 

43-0 

From  this  table  it  is  apparent  that  MnCL,  MnBr2,  CoCL, 
and  NiCL,  cause  practically  no  addition,  and  that  CoCl2 
gives  the  highest  true  iodine  addition  figure.  We  therefore 
tried  to  reduce  the  small  substitution  shown  by  CoCL  in 
the  following  experiments,  retaining  the  above  conditions, 
but  making  the  following  variations  : — 

1.  We  ascertained  the  iodine   number   at  a   higher  tem- 

perature by  heating  for  30  minutes  at  122°  F.,  as 
described  b}-  us  in  this  Journal,  1894,  616. 

2.  We  saturated  absolute   alcohol  with  CoCl2,  and  added 

100  c.c.  of  this  solution  to  100  c.c.  of  alcohol,  in 
which  5  grms.  of  iodine  had  been  previously  dis- 
solved. 


It     i-    thill    seen    that    a    larger   amount    of   CoCL,  in    the 

solution  tends  to  reduce  the  substitution  and  gives  a  greater 

value  for  the  true  iodine  addition. 

///.  Method  for  the  Determination  of  the  Correct  fodiae 
Addition  Number. 
The   substitution   oi    alcohol-soluble    metallic    salts   for 

HgClj  in  the  Huebl  solution  teaches  as  the  remarkable  fact 
that  CoCL,,  NiCIj,  Mnl'r.,,  MnCL  does  not  cause  substitution 
of  iodine  to  any  considerable  extent,  and  this  observation, 
taken  together  with  the  behaviour  of  bisulphide  of  carbon 
and  tetrachloride  of  carbon,  suggested  a  great  variety  of 
experiment^  to  obtain  solely  addition  of  iodine,  and  this  to 
the  theoretically  highest  amount. 

In  these  experiments  we  had  to  contend  against  manifold 
obstacles,  which  were  constantly  leading  to  new  variations 
and  combinations.  The  nature  of  the  difficulties  will  • 
become  apparent  from  the  fact  that  the  metallic  salts  are 
only  very  slightly  soluble  in  those  solvents  which  were  most 
desirable  for  our  purposes,  and  that,  on  the  other  hand,  the 
solutions  of  it  fat  in  chloroform  or  absolute  alcohol  do  not 
intermix  with  the  iodine  metallic  salt  solutions.  Thus,  for 
example,  100  parts  of  bisulphide  of  carbon  dissolve  only 
0-14  part  of  Hglir,  at  13°  C. ;  and  further,  only  absolute 
alcohol  and  sulphuric  ether  mix  in  all  proportions  with 
bisulphide  of  carbon,  which  at  the  same  time  is  a  solvent 
for  HgCL. 

However,  all  these  experiments  resulted  in  obtaining 
figures  showing  small  substitution  numbers  and  true, 
addition  numbers  below  the  theoretically  possible  limit,  and 
although  they  logically  led  us  to  reach  our  final  object,  we 
do  not  consider  any  of  them  of  sufficient  interest  to  report 
at  length. 

Our  final  experiments  were  carried  out  by  dissolving 
iodine  in  bisulphide  of  carbon  and  allowing  these  solutions 
to  act  at  a  higher  temperature  and  under  pressure  on  oils  and 
fats  in  the  presence  of  bichloride  of  mercury. 

We  had  great  difficulties  in  getting  tightly-fitting  glass- 
stoppered  bottles,  and  even  stoppers  ground  to  order  did 
not  prevent  the  escape  of  CS2  vapours  at  elevated  tempera- 
tures. Plaster  of  Paris,  silicate  of  soda,  paraffin  wax, 
linseed  meal,  &c,  which  are  usually  employed  for  tightening, 
could  not  be  used  on  a  count  of  the  action  of  the  reagents 
ou  these  substances.  At  last  we  found  the  means  to 
accomplish  our  purpose  by  moistening  the  stopper  with  a 
concentrated  solution  of  iodide  of  potassium.  When  intro- 
ducing the  HgCl2  into  the  bottle,  we  left  a  few  crystals  in 
the  neck  of  the  bottle,  and  thus,  on  closing  the  bottle  with 
the  stopper  treated  as  above,  we  precipitated  some  Hgl.,. 
By  giving  the  stopper  a  turn  or  two,  we  rubbed  the  Hgl., 
crystals  uniformly  round  the  neck  of  the  bottle.  In  this 
manner  we  were  able  to  close  our  bottles  perfectly  tight. 

Our  tests  were  carried  out  by  placing  a  weighed  quantity 
of  an  oil  into  the  bottle,  adding  25  c.c.  of  CS2  and  0-6  to 
0*7grm.  of  finely-pulverised  HgCl2.  The  bottle  was  then 
closed  and  warmed  in  a  water-bath  to  a  certain  temperature. 
Blank  tests  were  always  carried  out  together  with  these 
determinations,  and  in  all  these  blank  tests  we  found  a 
certain  amount  of  free  mineral  acid,  which  was  very  likely 
produced  by  the  moisture  introduced  through  our  method  of 
tightening  the  bottles.  This  amount  of  free  mineral  acid 
was  very  small,  and  did  not  increase  in  the  actual  tests,  which 
shows  that  under  these  conditions  only  true  iodine  addition 
had  taken  place  : — 


Oil. 

Time  of 

Temperature  of 

Weight  of  Oil. 

Total  Iodine 

Substitution  ex- 
pressed in  Amount 

True  Iodine 

Heating. 

Water-Bath. 

Absorption. 

of  I  found  as  HI. 

Addition. 

°C. 

Grms. 

( 

30  minutes 

50 

0-1439 

73-0 

•  • 

73-0 

Lard  oil,  Huebl  iodine    J 

30      „ 

50 

0-1316 

72-8 

•  • 

72*8 

number  78  "4.             ; 

60      „ 

60 

0-1537 

80-6 

•  • 

80-6 

C 

60      „ 

60 

0-1360 

794 

•  • 

79-4 

Cotton-seed  oil,  Huebl      \ 

2  hours 

3  „ 
5       », 

50 

0-1294 

103*0 

•  • 

103-0 

iodine  number  106  "5.      } 

55 
55 

0'1370 
0-1320 

115*3 

120-1 

•  • 

•  • 

115'3 
120-1 

( 

2       „ 

65  "5 

0  1216 

938 

93-8 

Oleic  acid,  chemically  pure< 

2       „ 

76  5 

0-1569 

100*0 

•  • 

100-0 

1 

2      „ 

79-5 

0-1273 

105-2 

- 

105-2 
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These  experiments  prove  the  complete  absence  of  free 
hydriodic  acid  and  consequently  the  absence  of  iodine 
substitution.  But  we  now  observe  that  the  true  iodine 
addition  figure  exceeds  that  which  our  theory  demands  for 
pure  oleic  acid.  What  does  this  excess  mean?  What 
reactions  take  place  jointly  with  tlie  normal  addition?  Is 
our  present  theory  of  the  constitution  Of  oleic  arid,  which 
has  been  doubted  before,  wrong  ?  Experiments  to  solve 
these  questions  are  being  made,  but  the  possibilities  are  so 
great  and  the  subject  so  interesting  that  we  invite  our 
fellow-chemists  to  take  up  this  matter  in  order  to  get  at  the 
explanation  of  these  reactions. 

We  conclude  by  stating  that,  in  our  opinion,  the  addition 
and  substitution  of  iodine  depends  directly  on  the  state  of 
the  molecular  complexus  of  iodine  in  the  different  organic 
solvents. 

Kruess  and  Thiele  (Zeits.  f.  anorg.  Chem.  7,  67)  have 
published  a  paper  on  the  colour  of  iodine  in  different 
solvents.  According  to  them,  carbon  bisulphide  and  carbon 
tetrachloride  give  violet  solutions,  whereas  methylic  and 
ethylic  alcohols  dissolve  iodine  with  brownish  colour. 
Since  the  former  iodine  solutions,  when  acting  on  fats  and 
oils,  cause  solely  addition  of  iodine,  and  the  latter  predo- 
minantly substitution,  the  inference  is  justified  that  the 
molecular  complexes  of  iodine,  as  represented  by  a  violet 
solution,  act  cheinicalry  different  from  the  molecular 
complexes  of  the  brown  solution. 

This  is  a  confirmation  of  the  observation  made  by  Gautier 
and  Charpy  (Comptes  Rend.  HI,  645)  on  the  different 
behaviour  of  the  two  solutions  of  iodine  wheu  acting  on 
lead  amalgam,  and  although  E.  Beckmann  and  A.  Stock 
(Zeits.  f.  Phys.  Chemie,  1895,  127)  dispute  the  existence 
of  such  differences,  they  will  have  great  difficulties  in 
explaining  our  results  in  some  other  manner. 

It  is  our  intention  to  make  use  of  E.  Wiedemann's 
observation  (Wied.  Ann.  41,  299)  that  violet  solutions  of 
iodine  in  carbon  bisulphide  become  brownish  when  cooled 
by  ether  and  carbonic  acid,  and  to  ascertain  whether  such 
a  cooled  solution,  when  acting  on  fats  and  oils,  causes  addition 
or  substitution  ;  and  we  hope  to  report  on  our  experiments 
at  an  early  date. 

Finally,  we  state  that  our  theoretical  conclusions  and 
interpretations  were  derived  from  those  tests  in  which 
strictly  neutral  fats  and  oils  were  used  to  the  exclusion  of 
those  tests  in  which  we  employed  material  containing 
hydroxy  fatty  acids,  such  as  linseed  oil,  castor  oil,  and 
blown  oils  in  general.  Some  observations  made  by  us  in 
the  case  of  the  latter  oils  show  that  they  behave  quite 
differently,  and  that,  besides  addition  and  substitution,  very 
likely  oxidation  take-  place.  Our  experiments  in  this 
respect  have  not  yet  been  completed. 
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PATENTS. 

Apparatus  for  Purifying  Coal  or  the  like  Material  by  the 
Washing  Process,  Improvements  in.  Ralph  Clough, 
M.  L.  Mulholland,  and  Robert  Clough,  all  of  the  county 
of  Durham.     Eng.  Pat.  18,091,  September  24,  1894. 

The  apparatus  consists  of  a  series  of  compartments,  conical 
in  shape,  with  dams  or  insets  at  their  junctions,  in  which 
rotate  agitators,  carried  on  a  shaft,  driven  by  suitable  gear- 
ing. The  material  to  be  washed  is  introduced  by  a  suit- 
able feeder,  and  wash  water  through  a  pipe  of  suitable 
capacity.  The  heavier  portions  of  the  material,  under  the 
action  of  the  water  in  motion  and  gravity,  separate  from 
the  lighter,  and  are  carried  against  the  stream  of  water 
by  the  agitators,  whilst  the  lighter  portions  are  carried  along 
by  the  stream  of  water  and  discharged  therewith.  The 
apparatus  is  continuous  in  its  action,  and  is  particularly 
intended  for  washing  coal. — R.  B.  P. 

Separation  of  Oils  and  Fats  from  Water,  Process  for  the. 
A.  L.  G.  Dehne,  Halle-on-the-Saale.  Ping.  Pat.  21,131, 
Nov.  3,  1894. 

See  under  XYIII.  B.,  page  1058. 

Apparatus  for  Instillation,   Improvements  in.     M.  Otto, 
Paris,  France.     Eng.  Pat.  24,447,  Dec.  15,  1894. 

The  object  of  this  apparatus  is  fractional  distillation,  effected 
by  interposing  between  the  still  and  the  condenser  a  number 
of  elements  of  cylindro-conical  form,  provided  with  two 
pairs  of  tubes  for  the  entry  and  escape  of  liquids  and  vapours 
respectively.  The  vapour-inlet  tube  of  each  element  allows 
the  entering  vapour  to  bubble  up  through  a  stratum  of  liquid, 
whereby  part  is  condensed,  whilst  the  remaiuder  is  led  away 
to  the  next  element  above  by  the  outlet  tube,  whilst  the  smaller 
tubes  are  arranged,  one  at  the  side  and  the  other  at  the 
depending  apex  of  its  element,  so  that  the  overflow  from 
one  element  discharges  into  the  next  below  it.  A  series 
of  elements  arranged  in  this  manner  provides  for  the 
methodical  washing  of  vapours  from  the  still  by  means  of 
the  liquids  of  higher  boiling  points  condensed  out  of  the 
vapours.  The  distillate  is  collected  in  a  vessel  provided 
with  a  float  for  indicating  the  density  of  the  liquid. 

— E.  G.  C. 

Brine  and  other  Liquors,  Improvements  in  Evaporating, 
and  Apparatus  therefor.  E.  (i.  Scott,  Liverpool.  Eng. 
Pat.  24,457,  Dec.  15,  1891. 

Tins  process  is  an  improvement  upon  that  described  in  the 
specification  of  Eng.  Pat.  12,774,  1893  (this  Journal,  1894, 
022).  Instead  of  introducing  the  hot  liquor  from  the 
heater  above  the  level  of  the  liquor  in  the  vacuum  pan, 
it  is  led  in  a  circular  tube  surrounding  the  lower  part 
of  the  pan,  so  as  to  issue  into  the  lower  part  of  the  liquor 
through  numerous  small  tubes,  each  supplied  with  a 
regulating  cock,  leading  from  the  circular  tube.  The  heater 
is  an  upright  cylinder  filled  with  vertical  tubes,  through 
which  brine  circulates,  heated  by  steam  admitted  to  the 
spaces  between,  and  the  brine  thus  heated  passes  by  a  pine 
from  tie  top  Of  the  heater  into  the  circular  tube  already 
described.  The  pan  is  shallow  ;  it  is  provided  with  a 
mechanical  stirrer,  an  outlet  at  the  bottom  for  the  salt 
crystals,  a  pipe  leading  to  a  pump  for  circulating  the 
brine,  and  a  pipe  leading  from  the   dome  of  the   pan  to  the 

vacuum  pump. — E.  8. 
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Multiple-Effect  Eoaoorators,  Improvements  in.  3.  McNeil 
and  H.  W.  Aitkcn,  both  of  Govan,  county  of  Lanark, 
North  Britain.     Eng.  Pat.  24,829,  December  21,  1894. 

Tims  specification  describes  an  improved  form  of  apparatus, 
for  the  concentration  of  Baocbarine  or  other  solutions.  It 
consists  of  it  suitable  number  of  separate  elements,  each 
having  an  upper  chamber  I)  communicating  at  opposite 
ends  with  tbe  nearly  vertical  spaces  F  <i,  so  that  the 
liquid  supplied  to  the  apparatus  descends  by  the  space  F, 
and,  passing  through  the  inclined  tubes  II,  ascends  by  the 
space  G,  thereby  becoming  heated  by  means  of  the  steam 
circulating  around  the  tubes  II  in  the  space  K  J.  The  vapour 
or  steam  separated  from  the  liquid  escapes  by  the  outlet  T, 
and  is  carried  over  to  the  next  element,  where  it  is  used 
for  evaporating  and  concentrating  the  liquid  drawn  from  the 


A.  A.  Brodsky.  Odessa,  Russia. 
1895. 


Mi  i.tiple -Effect  Evaporators. 

first  element.  In  the  apparatus  shown,  three  elements 
are  used,  either  placed  side  by  side  or  one  above  another, 
and  connected  by  suitable  pipes,  so  that  the  vapour  and 
liquid  may  traverse  their  several  chambers  in  proper  order. 

— E.  G.  C. 

Regulating  the  Flow  of  Compressed  Gases,  Improvements 
in  Apparatus  for.  A.  T.  Clarkson  and  J.  B.  Spurge, 
London.     Eng.  Pat.  918,  Jan.  15,  1895. 

Relates  to  improvements  in  apparatus  of  the  t^pe  described 
in  Eng.  Pat.  11,518  of  1889  (this  Journal,  1890,  794).  The 
diaphragms  used  in  the  pressure-regulating  apparatus  are 
formed  by  stamping  or  spinning,  and  are  supported  on 
yielding  surfaces  of  india-rubber  or  the  like,  whilst  supports 
are  provided  to  limit  their  motion  and  prevent  damage  by 
the  action  of  the  springs. — E.  G.  C. 

Wooden  Vessels  for  the  Transportation  of  Acids  and  other 
Corrosive    Liquids,   Improvements   in.     C.    Kramer,  c/o 


Eng.  Pat.  4684,  March  5, 


Wooden  vessels  for  the  transport  of  the  liquids  mentioned, 
are  coated  inside  and  also  outside  with  a  mixture  of  asbestos 
and  water-glass.  The  asbestos  may  be  replaced  by  talc  or 
by  heavy  spar.  When  the  layer  is  dry,  it  is  further  coated 
with  paraffin.  For  hydrochloric  acid,  the  second  layer  is 
preferably  of  pitch  or  coal-tar.  When  the  vessel  is  intended 
to  contain  petroleum,  the  second  layer  is  either  water-glass 
or  glue. — E.  S. 


Furnaces  for  Milting  Glass,  Puddling  Iron,  or  like- 
Operations,  Improvements  in,  C.  Bateson  and  Chr. 
Barcson,  Edge  Hill,  Lancashire.  Eng.  Pat.  7947,  Aprir 
22,  1895. 

To  effectively  concentrate  the  heat  and  to  thoroughly 
consume  the  smoke  or  gases  produced,  the  hollow  bridge 
usually  provided  is  used  as  an  air-flue,  communicating 
at  one  end  with  the  outer  air,  and  at  the  other  with  a  flue 
passing  fin-t  along  the  back,  then  along  the  end  wall,  and 
finally  discharging  tbe  air,  thus  heated,  through  a  compara- 
tively narrow  opening  over  the  top  of  the  fire.  A  damper 
is  provided  for  regulating  the  strength  r)f  the  current.  Two 
outlet  flues  from  tbe  drum  are  provided,  one  at  each  side, 
and  are  kept  separate  for  a  considerable  distance  therefrom. 

— R.  S. 

Purifying  Liquids,  New  or  Improved  Process  and  Appara- 
tus for.  H.  F.  C.  Ebeling,  of  Gut  Glinde,  bei  Keinbach, 
near   Hamburg,  Germany.     Eng.  Pat.  12,279,  June  25-, 

189.-). 

"The  object  of  the  process  is  to  recover  from  water  or 
other  liquid  any  useful  matters  contained  therein,"  or 
"  to  separate  unnecessary  matters,"  and  "  produce  there- 
from useful  products."  A  vessel  or  container,  rotating 
about  a  central  vertical  axis,  forms  the  armature  of  a 
dynamo,  and  water  or  other  liquid  to  be  purified,  is  poured 
into  the  vessel  and  thus  subjected  to  strong  magnetic 
influence  combined  with  centrifugal  action  due  to  rotation. 
The  solid  matters,  metallic '  salts  and  the  like,  collect 
upon  the  periphery  of  the  vessel  in  consequence,  and  are 
drawn  off  by  means  of  a  suitable  pipe,  whilst  the  purified 
water  or  other  liquid  is  retained  at  the  centre  of  the 
vessel  and  delivered  by  a  pipe  into  an  annular  trough. 

— E.  G.  C. 


II -FUEL.  GAS.  AND  LIGHT. 

Petroleum    Oil,    Criteria   as   to    Burning    Qualities.      H. 
Schweitzer,  New  York.     Chem.  Zeit.  1895,  19,  1921. 

The  author  points  out  the  importance  of  the  solidifying- 
point  test  in  estimating  the  burning  quality  of  petroleum 
of  high  flashing  point.  The  larger  consumers  in  America 
make  stipulations  about  the  solidifyiug  point  in  buying 
such  oils. 

One  of  the  large  railway  companies  demands  that  — 

(1.)  150°  and  175°  oils  shall  remain  clear  when  cooled 
and  kept  for  10  minutes  at  1°  F.  (-  17 -8°  C). 

(2.)  That  300°  oil  shall  remain  clear  when  cooled  to 
32°  F.  (0°  C). 

The  amount  of  solid  paraffins  has  a  great  influence  on  the 
illuminating  power,  since  solid  paraffins  are  less  easily 
absorbed  and  soon  clog  the  wick.  Oils  containing  a  large 
percentage  of  paraffins  burn  at  first  very  well,  but  the  flame 
soon  becomes  smaller,  loses  much  of  its  brilliancy,  and  then 
clogs  and  carbonises  the  wick. 

The  solidifying  point  furnishes  also  a  means  of  detecting 
adulterated  oils  made  from  a  mixture  of  "tops  and 
bottoms,"  i.e.,  of  naphtha  and  the  last  boiling  (heavy)  oil. 

These  mixtures  can  he  made  to  show  the  same  flash-point 
and  specific  gravity  as  the  best  burning  oils.  The  boiling 
point  of  such  an  adulterated  oil  would  only  rise  to  300°  C.,  as- 
in  normal  kerosene,  so  that  a  qualitative  estimation  of  the 
boiling  point  would  prove  nothing,  and  ouly  an  exact 
fractional  distillation  would  furnish  means  for  detecting  the 
adulteration. 

The  author  advises  the  use  of  the  solidifying  test 
generally,  and  fractional  distillation  only  in  exceptional 
cases. 

The  jield  of  Penusylvanian  oil  is  continually  decreasing, 
and  a  cheaper  oil  from  Ohio  (Lima  oil)  is  being  sent  in 
large  quantities  to  Europe. 

It  is  therefore  recommended  tbat  in  making  contracts  the 
origin  of  the  oil  be  stipulated. — H.  M. 


Dec.  31, 1895.J 
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Magnesium  Paper/or  Producing  Light.     Papier 
Zeit.  20.  2.">47. 

This  paper  is  used  for  producing  the  magnesium  Light,  and 
is  made  in  the  following  manner : — Powdered  magnesium 
is  placed  between  two  sheets  of  impermeable  paper  which 
have  been  covered  with  starch  paste,  and  they  then  adhere 
together.  After  drying,  a  sheet  covered  with  potassium 
•chlorate  is  pasted  on  each  side,  so  that  the  powdered  mag- 
nesium contained  between  the  first  sheets  has  a  layer  of 
potassium  chlorate  on  each  side.  A  further  sheet  pasted 
on  serves  as  covering,  and  the  whole,  which  forms  a  thick 
*heet,  can  be  cut  into  strips.  On  lighting  the  end  of  a  strip, 
the  white  dazzling  magnesium  light  is  obtained.  This  paper 
as  said  to  be  free  from  danger,  and  to  keep  well. — W.  M. 

Petroleum  Burning  Oil,  Testing  of.     R.  Kissling.    Chem. 
Zeit.  1895, 19,  2037. 

See  under  XXIII.,  page  1069. 

Flame  Temperatures  and  the  Acetglene  Theory  of 
Luminosity.  A.  Smithells.  Proc.  Chem.  Soc.  189.5, 
[155],  168. 

The  author  has  submitted  to  experimental  and  critical 
examination  the  acetylene  theory  of  luminous  hydrocarbon 
flames  advocated  by  Lewes  (this  .Journal,  1895,  738),  and 
concludes  that  it  is  untenable. 

Details  of  the  measurement  of  the  temperatures  of 
different  parts  of  hjdrocarbon  flames  by  means  of  the 
Le  Chatelier  thermo-couple  are  given.  It  is  shown  that 
to  obtain  readings  of  any  value  the  wires  constituting  the 
couple  must  be  bent  so  as  to  fit  the  particular  region  of 
die  flame  in  which  the  measurement  is  desired,  and  that  if 
the  sheet  of  flame  be  thin,  even  this  precaution  is  insufficient. 
The  exploration  of  an  ordinary  flat  coal-gas  flame  give3 
evidence  of  no  sudden  change  of  temperature  in  a  vertical 
plane.  Sudden  changes  are  found,  however,  when  the 
couple  is  moved  from  the  middle  of  the  flame  outwards  in 
a  horizontal  plane,  and  the  mantle  has  a  temperature 
higher  than  the  melting  point  of  platinum. 

The  author  considers  Lewes's  description  of  the  dis- 
tribution of  zones  in  flames  to  be  based  on  erroneous 
temperature  measurements,  and  finds  no  evidence  of  such 
a  local  condition  of  temperature  as  would  point  to  the 
decomposition  of  acetylene.  The  conclusion  in  favour  of 
the  acetylene  theory,  based  on  the  comparative  luminosity 
of  the  ethylene  and  acetylene  flames,  is  attributed  to 
neglect  of  the  consideration  that  in  the  latter  then-  is  a 
higher  temperature  and  a  greater  relative  amount  of  carbon. 
The  indirect  evidence  derived  from  the  behaviour  of 
cyanogen  is  stated  to  arise  from  the  yellow  ammonia 
flame  having  been  mistaken  for  one  containing  solid 
carbon.  The  theoretical  arguments  based  on  thenno- 
i  h  rrjical  considerations  are  adversely  criticised. 

The  author  maintain-  that  the  luminosity  of  hydrocarbon 

flames,  including  the  flame  of  acetylene,  can  be  adequately 

explained  on  the  older  theory  of  their  structure  continued 

and    extended    by  his    earlier    experiments  (Trans.  Chem. 

189^,  61,  217;.     According  to  this  view,  a  luminous 

/lame  i-  invested  by  a  sheath  of  gas  in  non-luminous  eom- 

■ion.     This   -heath,  which  is  double  at  the  lower   part. 

rods    to    the    two    cones    of    a    Bunsen    flame,   and 

produces    an    exceedingly    high    temperature.      The    gas 

within  thi-   sheath  is   intensely  heated   ai  it  ascends,  and 

radoaUy  decompo  to  furnish  a  sheet  of  carbon 

lore  and   more  numerous.      These  glow 

ly  by  heat   and   j.artly  by  combu-tion  ;  the   higher  the 

temperature  of  the  non-luminous  iheatb,  and  the  greater 

th<-  relative  number  of  particles,  the  brighter  will   be  the 

flan  n  in  the  CMC  of  acetylene.    The 

author  believes  that  the  precise  steps  in  the  decomposition 

of  a   hydrocarbon    by   which    carbon    is  deposited   are  at 

•  unable  by  any  direct  means,  bnt  as  the 

the  carbon  particle-  in  a  hydrocarbon  Same  is  in 

iter  than    ii    •  red   by  a   platinum  wire 

i  m  the  same  region,  he  considers  thai  there  is  no 

ground  for  supposing  that  the  endothermic  decomposition 

of  acetylene  (of  which  sub  oall  quantity 

n  found  in  the  (lame  plays  any  appreciable 

in  the  phenomenon. 


PATENTS. 

Incandescent  Gas-Lighting,  Improvements  in.  C.  M.  I.un- 
gren,  New  York,  U.S.A.  Eng.  Pat.  16,925,  September  5, 
1894. 

THESE  improvements  relate  to  the  chemical  composition 
and  to  the  form  of  the  incandescent  body  employed,  and 
also  to  the  method  of  its  manufacture. 

The  materials  generally  employed  in  incandescent  gas- 
lighting  have  the  disadvantage  that  they  "emit  a  peculiar 
greenish-white-coloured  light,  and  that  they  are  extremely 
fragile." 

The  patentee  employs  :  "  oxide  of  thorium,  96 — 98  per 
cent. ;  oxide  of  didymium,  1 — 2  per  cent. ;  oxide  of  lan- 
thanum, 1—2  per  cent. ;  "  and  compounds  the  mixture  into 
a  dough  with  any  suitable  cementitious  material,  such  as 
liquid  glue. 

By  means  of  a  press,  the  dough  is  forced  out  as  threads ; 
these  are  afterwards  woven  into  a  nettiug,  and  from  the  nett- 
ing cap-like  bodies  are  constructed.  Supported  upon  suitable 
moulds  of  platinum  or  fire-clay,  so  that  they  may  retai.i 
their  shapes,  these  bodies  are  dried  and  incinerated,  and  are 
then  ready  for  use.  "  They  can  be  handled,  for  fixing  on 
the  burner,  without  falling  to  pieces." 

According  to  the  patentee,  the  "  yellow  warm  tint  of 
daylight,  pleasing  to  the  eye,"  which  is  characteristically 
produced  by  his  incandescers,  is  due  to  didymia,  but  the 
percentage  of  this  oxide  must  not  exceed  5  per  cent.,  or  too 
yellow  a  light  will  be  produced. 

Thoria  gives  "resistance  and  durability."  Lanthana 
"  may,  however,  be  wholly  or  in  part  substituted  therefor 
without  sacrifice  of  the  advantages  "  ;  e.g.,  a  mixture  com- 
posed of  Lanthana  98  per  cent.,  aud  didymia  2  per  cent., 
may  be  employed. — E.  R.  B. 

Prevention  of  Heating  and  Spontaneous  Ignition  of  Com- 
bustible Materials,  Improvements  in  or  relating  to  the. 
A.  J.  Boult,  London.  From  A.  Schorke.  Eng.  Pat. 
21,125,  November  3,  1894. 

Tins  invention  relates  to  preventing  spontaneous  combus- 
tion among  articles  stored  in  bulk,  as  on  board  ship.  The 
articles— for  example,  coal,  fibrous  peat,  hay,  Indian  fibres, 
cotton-wool,  flax,  prepared  bark,  straw,  wood  fibres,  &c. — 
are  placed  in  air-tight  receptacles  having  either  an  air-tight 
cover  for  the  charging  and  discharging  openings,  or  a  rotary 
drum  at  those  openings.  In  the  latter  case  the  periphery 
of  the  drum  has  three  concave  recesses  therein,  which,  as 
they  present  their  concavities  to  the  openings,  receive  some 
of  the  materials,  which  are  carried  either  to  the  inside  or 
the  outside  of  the  vessel,  as  the  case  may  be,  the  next 
convex  portion  of  the  drum  entirely  closing  up  the  opening. 
A  number  of  tubes  enter  the  top  of  the  receptacles,  bein«- 
provided  internally  with  perforated  dust-catchers,  while 
externally  they  are  connected  to  weathercock  wind-aspi- 
rators, whereby  a  partial  vacuum  is  kept  up  in  the  recep- 
tacles. Air-pumps  may  be  used  instead  of  aspirators.  Each 
receptacle  has  also  a  vacuum-gauge,  which  is  connected  up 
so  as  to  gire  audible  notice  of  any  increase  of  heat  or  pres- 
sure, without  the  latter  of  which,  according  to  the  inventor, 
no  ignition  will  take  place.  Reference  is  also  made  in  the 
specification  to  coal  mines,  in  which  a  partial  vacuum  is 
kept  up,  compressed  air  or  oxygen  for  breathing  being  sup- 
plied, at  the  working  places  only,  from  vessels  or  receptacles 

—  If.  S. 

Petroleum  Briquettes  or  Blocks,  Improvements  in  the 
Manufacture  cf.     B.  Denormandie  and    H.  Hennebutte, 

l'aiis.      Eng.  Pat.  21,111,  November  7,  1894. 
Tmk  object  i-  to  produce  briquettes  sufficiently  hard,  with   a 

high  calorific  value,  and  with  a  structure  which  is  not  liable 
to  break  up  during  combustion.    The  briquettes  consist  of 

a    mixture   of   petroleum-,   or   petroleum    residues   free    IV 

r,    resinous    mailers,   an    alkaline    base    or    bases,    and 

light  carbon,  preferably  lamp-black  as  bydrogenated  as 
possible.  Tomskethem,  the  petroleum,  &c.  is  run,  at  a 
temperature  of  50  C.  <>r  under,  into  a  mixer,  which  also 
receivj  -  a  fine  stream  ol  heavy  oil  of  resin  |  1 1  per  cent,  as 
b  minimum)  or  of  resin  (6  per  cent,  as  a  minimum)  in 
solution  m  a  hydrocarbon.     Magnesia,  calcined  dolomite, 
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<>r  lime,  proportionate  to  the  resin  or  resinous  matter,  and 
afterwards,  before  the  mass  sets,  .'.  percent,  of  Lamp-black 
..i  li^lit  carbon  ;■>  bydrogenated  as  possible,  arc  added. 
The  lamp-black  is  prepared  by  the  incomplete  combustion 
df  gas-tar  or  tarry  residues,  the  -moke  produced  l><  ing  l<d 
to  condensers,  where  it  is  subjected  to  the  action  of  steam, 
causing  the  hydrocarbons  present  to  condense  on  the 
particlss  of  carbon. — K.  S. 

Artificial  Fuel,  Improvements  relating  to  th<  Manufacture 
at.  F.  J.  Koopmann,  Munich.  Eng.  Pat.  23,559) 
December  4,  1894. 

COAL  dust  or  small  coal  is  mixed  with  from  6  to  12  per 
cent,  of  pulverised  marble  or  spar,  and  with  from  4  to  8  per 
cent,  of  peels  in'  waste  of  stones  or  nuts  of  the  palm  or 
other  similar  oleaginous  fruit.  The  mixture  is  then  pressed 
into  moulds. — K.  S. 

Uniform  Mixture  of  Air  and  Inflammable  Vapour,  an 
Improved  Process  and  Apparatus  for  Producing. 
V..  Edwards,  London,  From  L.  Feil,  Amberg,  Bavaria. 
Eng.  l'at.  24,004,  December  10,  1894. 

THESE  improvements  relate  to  installations  in  which  the 
combustible  mixture  is  made  by  pumping  air,  by  means  of 
a  gas  or  petroleum  engine,  through  liquid  hydrocarbon.  In 
such  installations  it  has  been  found,  that,  owing  to  the 
lowering  of  temperature  sustained  by  the  mass  of  the  liquid 
hydrocarbon,  consequent  upon  the  evaporation  of  part  of  it, 
the  resulting  gaseous  mixture  is  liable  to  become  poorer 
in  hydrocarbon  vapour,  and  therefore  less  able  to  maintain, 
highly  luminous,  an  incandescing  body  exposed  in  its  flame. 
As  remedy  for  this,  it  has  been  proposed  to  warm  the  liquid 
hydrocarbon  by  surrounding  it  with  hot  water,  but  it  has 
been  found  impossible,  by  this  method,  to  so  regulate  the 
temperature  of  the  water  as  to  obtain  uniformity  in  the 
gaseous  mixture.  The  patentee  therefore  proposes  to  warm 
the  liquid  hydrocarbon  by  the  hot  water,  condensed  by  the 
engine,  maintaining  that  by  so  doing,  the  operations  become 
"  entirely  automatic."  If  more  gas  be  consumed  at  the 
burners,  more  air  is  pumped  through  the  liquid  hydrocarbon, 
the  water  from  the  condenser  becomes  heated  to  a  higher 
temperature,  and  more  hydrocarbon  is  volatilised,  and  con- 
versely.—Pi.  E.  B. 

Artificial  Fuel,  Improvements  in  the  Manufacture  of. 
L.  G.  Harris,  Toronto.     Eng.  Pat.  7664,  April  16,  1895. 

Tiik  objects  are  to'produce  a  cheap  gas  oil  fuel,  and  to 
utilise  waste  products.     The  composition  is  as  follows:  — 

Oil  product  from  petroleum,  such  as  sodius  oil,  which  is 
a  mixture  of  gas  oil  and  tar  oil,  crude  oil,  or  any  combina- 
tion of  these,  100  galls.;  calcium  chloride,  10  1b.;  caustic 
soda,  333  grms. ;  powdered  soap  bark,  150  grms. ;  waste 
products,  such  as  garbage,  city  refuse,  sawdust,  peat, 
manure,  coal  dust,  coal  screenings,  slack  coal,  and  the  like, 
slightly  less  than  4  tons. 

The  first  four  ingredients  are  mixed  together  in  a  covered 
receptacle,  and  then  the  waste  products  are  thrown  in  till 
the  liquid  is  completely  absorbed. — R.  S. 

Furnaces  for  Melting  Glass,  Fuddling  Iron,  or  like  Opera- 
tions, Improvements  in.  C.  Bateson  and  Chr.  Bateson, 
Edge  Hill,  Lancashire.     Eng.  Pat.  7947,  April  22,  1895. 

See  under  I.,  page  1036. 

Acetylene  Gas  Lamp.     F.  Rossbach-Rousset,  Tempelhof, 
near  Berlin.     Eng.  Pat.  11,783,  June  17,  1895. 

By  this  invention,  acetylene  is  obtained  from  calcium 
carbide  and  water  ;  the  water,  required  in  the  decomposition, 
being  supplied  from  a  water-holder  in  the  lamp,  in  quantity 
proportionate  to  the  quantit}-  of  gaa  burnt  at  the  burner. 
The  principal  mechanism  regulating  the  supply  of  water  to 
the  calcium  carbide  consists  of  a  float,  which  rests  on  the 
surface  of  the  water,  and  which  actuates  a  valve.  When 
the  burner  is  turned  off,  the  acetylene  accumulates,  under 
pressure,  in  the  lamp ;  the  surface  of  the  water  in  the 
holder  becomes  lowered,  and  with  it  the  float.  As  the  float 
falls,  the  valve,  on  the  tube  supplying  water  to  the  calcium 
carbide  chamber,  closes. —  E.  R.  B. 


III-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Petroleum  Industry.      Importance  of  Establishing  Uniform 
methods  oj    Testing.      R.  Zalo/.ieeki.     (.'hem.  Rev.  I'M 
u.  Harz-Ind.  1895,  [25],  1  — :i. 

A  NOTABLE  instance  of  the  desirability  of  establishing  well- 
founded  methods  for  universal  adoption,  is  afforded  by  the 
distillation  te>t,  which,  although  yielding  concordant  results 
when  performed  under  identical  conditions,  is  deficient  in 
practical  utility  on  account  of  its  results  always  coming  out 
lower  (though  not  regularly  so)  than  those  obtainable  ir> 
the  refinery — variations  of  as  much  as  25  per  cent,  having 
been  observed, — thus  rendering  the  method  inapplicable  for 
the  estimation  of  the  value  of  a  crude  oil. 

Again,  it  is  pointed  out  that  the  determination  of  the 
so-called  melting-point  of  ozokerite  is  surrounded  with 
difficulty,  a  series  of  concurrent  influences  being  at  work. 

The  success  that  has  attended  the  use  of  definite  regula- 
tions in  testing  the  flashing-point  by  the  Abel-Pensky 
instrument  is  referred  to  as  showing  that  no  insurmountable 
obstacles  stand  in  the  way  of  the  attainment  of  the  desired 
uniformity. 

As  a  preliminary  substratum  to  work  upon,  the  following 
points  are  proposed  for  consideration,  to  be  eventually 
modified  as  discussion  and  conference  may  suggest : — 

1.  Determination  of  Bases  for  the  Valuation  of  Cruder 
Oil. — Distillation  methods  ;  specific  gravity  (instrument, 
temperature,  factors  in  reduction  to  normal  temperature) 
resin  and  ash  content;  colouring  matters,  paraffin,  sulphur, 
water,  and  loss ;  value  for  refining ;  calorific  power ; 
characteristics  and  points  of  difference  between  crude  and 
refined  oils,  and  between  crude  oils  of  different  origin. 

2.  Fixing  Bases  for  the  Valuation  of  Ozokerite, 
Asphalt,  Sfc. — Determining  specific  gravity,  melting  and 
congealing  points,  resin  and  ash  content,  colouring  matter, 
paraffin,  sulphur,  impurities,  yield  of  ceresin,  distillation 
test. 

3.  Establishing  Uniformity  of  Nomenclature  for  the 
Various  Illuminating  Oils,  with  strict  definition  of  proper- 
ties, limits  of  specific  gravity,  and  boiling-points.  Deter- 
mination of  specific  gravity,  saturated  and  aromatic 
hydrocarbons,  degree  of  purity,  and  amount,  &c.  of 
impurities.     Distillation  method.     "  Fat  test  "  for  benzine. 

4.  Fixing  Bases  for  the  Valuation  of  fighting  and 
Burning  Oils. — Setting  up  a  uniform  method  of  distillation. 
Determining  specific  gravity,  colour  (agreeing  on  a  standard 
and  uniform  classification  and  designation) ;  degree  of 
refining  (acid  and  alkali  tests)  ;  flashing  and  burning 
points  (including  testing  apparatus,  application,  and 
''  danger  point ")  ;  acid  content ;  ash  ;  capillarity  ;  illuminat- 
ing power  (photometric  standard,  instrument,  aud  applica- 
tion ;  factors  influencing  illuminating  power,  and  precautious 
for  ensuring  comparability  of  results).  Judging  heavy  oils 
(pyronaphtha,  solar  oil,  &c). 

5.  Lubricating  Oils  and  Fats. — Determination  of  con- 
sistency ;  resistance  to  cold  ;  viscosity  (tester,  application, 
suitable  unit)  ;  specific  gravity,  melting-point ;  flashing 
and  burning  point  (apparatus  and  method)  ;  degree  of 
refining ;  resin  and  acid  content ;  paraffin  ;  ash  ;  reliability 
of  friction  testers.  Examination  of  pure  and  mixed 
lubricants  for  impurities. 

6.  Petroleum  Residuum. — Testing  consistency  ;  viscosity  ; 
resin,  acid,  and  ash  content ;  value  for  refining ;  calorific 
power;  suitability  for  gas-making,  and  yield  of  gas. 

7.  Paraffin  and  Ceresin.  —  Determining  physical 
characteristics,  purity,  impurities,  and  colouring  matter. 

It  is  mentioned  that  the  Russian  Technical  Society  in 
Baku  has  approved  of  a  similar  proposition  already 
submitted  by  the  author,  and  discussion  is  invited. — C.  S. 

Petroleum  Industry.  Establishing  Uniform  Methods  of 
Testing.  R.  Wiscbin.  Chem.  Rev.  Fett.  u.  Harz-Ind. 
1895,  [27],  1 — 4.     (See  preceding  Abstract.) 

The  manner  in  which  the  distillation  test  for  petroleum 
should  be  performed  depends  on  the  object  to  be  attained, 
i.e.,  whether  it  is  desired  to  test  the  identity  of  a  crude  oil, 
&c,  or  the  kind  and  quantity  of  distillation  products  it  will 
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yield,  or  again  to  obtain  an  idea  of  its  quality.  A  method 
communicated  by  Johannes  Hirsch,  of  the  Pardubitz 
Refinery,  possesses  certain  advantages  over  Engler's  inter- 
mittent process.  This  method  consists  in  the  employment 
of  a  300-c.c.  bulb-flask  (wrapped  in  several  layers  of  gauze 
and  an  outer  covering  of  asbestos)  fitted  with  a  Glinsky 
dephlegmator,  also  protected — with  the  exception  of  the 
return  tube,  left  uncovered  so  that  the  progress  of  distilla- 
tion may  be  watched — by  means  of  a  covering  of  metal 
gauze  and  linen  cloth.  The  rate  of  distillation  should  be 
limited  to  16 — 20  drops  per  minute  when  the  temperature 
approaches  within  10°  of  the  limit,  but  may  be  increased  at 
lower  temperatures  to  50 — 60  drops  per  minute.  Whichever 
method  be  adopted,  it  is  not  advisable  to  work  with  less 
than  200  c.c.  of  oil. 

When,  however,  it  becomes  a  question  of  ascertaining 
the  yield  of  a  crude  oil  or  crude  product,  it  is  necessary  to 
work  on  lines  more  closely  assimilating  with  actual  prac- 
tice, since  it  is  not  always  convenient  to  make  a  trial 
distillation  in  the  refinery,  and  the  author  proposes  the 
following  apparatus,  which  has  constantly  yielded  him 
results  agreeing  with  those  obtainable  on  a  manufacturing 
scale  :  — 

A  cast-iron  still  holding  2  litres  of  oil,  and  fitted  with  a 
lid  that  can  be  made  vapour-tight  by  means  of  screw 
clamps  and  asbestos  packing,  is  used,  and  is  fixed  in  a 
surrounding  cylinder  of  sheet  metal.  Two  thermometers, 
one  for  taking  the  temperature  of  the  oil,  and  the  other — in 
the  neck  of  the  still — for  that  of  the  vapour,  are  inserted 
through  stuffing  glands  in  the  lid,  and  a  steam  pipe  for 
superheated  steam  is  also  provided.  The  distillation  is  to  be 
regulated  so  that  the  distillate  passes  from  the  condenser  at 
a  rate  just  between  dropping  and  flowing,  and  the  distillates 
are  divided  into  20  equal  portions  of  100  c.c,  each  being, 
where  necessary,  made  up  to  the  precise  quantity — after 
cooling  down  in  water  to  exactly  15°  C. — by  the  addition  of 
a  sufficient  volume  of  the  next  higher  fraction.  Tables  are 
given  showing  the  results  obtained  with  Caucasian  crude 
naphtha,  "  Kunstol,"  Pennsylvania  oil,  and  Roumanian  oil, 
agreeing  in  every  instance  with  those  yielded  in  the 
refinery. — C.  S. 

^fineral  Oil  Refining,  Theory  and  Practice  of.  R. 
WischiD.  Chem.  Rev.  Fett.  u.  Harz  -  Ind.  1895, 
[26,27]. 

The  action  of  sulphuric  acid  in  refining  petroleum  is  very 
complicated,  and  its  clarifying  effect  on  the  oil  is  influenced 
by  the  duration  of  exposure  as  well  as  by  the  strength  of 
the  acid.  The  deeper  colour  of  oil  that  has  been  too  long 
in  contact  with  the  acid  would  appear  to  be  due,  in  part  at 
least,  to  the  decomposition  of  the  acid  tar  at  first  formed 
and  the  re-solution  of  some  of  its  asphaltic  constituents  by 
the  oil.  For  this  reason  the  practice  prevailing  in  Baku,  of 
using  sludge  acid  over  again  in  the  process  of  preliminary 
acidification,  is  not  recommended,  since  in  its  diluted  condi- 
tion this  acid  eannot  possess  such  solvent  properties  as  fresh 
acid.  The  other  novel  practice  in  Baku,  of  running  into 
the  acid  agitator  just  before  the  end  of  the  process  about 
]  per  cent,  of  •')</'  B.  -oda-lye  and  mixing  the  whole  up  for 
\*>  to  15  minutes,  causes,  it  is  true,  a  rapid  deposit  of  the 
-Judge  in  the-  oil,  but  in  some  cases  brings  it  down  in  big, 
hard  lumps  difficult  of  removal  from  the  agitator;  it  is 
therefore  unavailable  for  such  oils  (Galician,  Hungarian, 
Roumanian;. 

.king  of  the  prejudice  existing  in  some  quart*  rs 
agnnifj  air-blast  agitators,  the  author  points  out  that  the 
j,r>  -  ralphurous  acid  is  sufficient  to  counteract  any 

oxidising  action  of  the  air,  and  the   Eckenberg  centrifugal 

agitator  is  declared  to  be  unsuitable  for  the  alkali  treatment 
account  of  its  tendency  to  promote  the  formation  of 
llfions. 

With  reference  to  tint  action  of  lighf  on  the  colour  of  the 

oil  during  refining,  it  is  assumed  that  tie    acid  asphalt  is 

,    Me  of  molecular  re  arrangement  under  the  influence 

of  the   actinic  rays.     This   is  apparently   the  case  in    otic  i 

•  meets  ;   foi  example,  a  layer  of  bitumen  found  near 

'■>  -riburgen,    has    in    part     I.  altered    Bl    to    be   un- 

workable by  the  usual  netbod  employed  for  the  remamd<  i 
of  the  same  deposit.     It  wtu  experimentally   proved  that 


this  change  could  only  have  resulted  from  the  action  of  light, 
and  this  view  is  supported  by  the  fact  that  a  photographic 
process  at  present  in  use  is  based  on  the  susceptibility  of 
bitumen  to  light.  It  is,  however,  considered  that  light  is 
without  effect  on  these  asphaltic  bodies  in  their  original 
form,  and  that  it  is  only  when  secondary  compounds  of  the 
same  with  sulphuric  acid  have  been  produced  that  the 
influence  commences. 

It  is  suggested  that  the  formation  of  these  secondary 
compounds  may  be  due  to  the  reduction  of  sulphuric  acid, 
first  to  sulphur  dioxide,  and  then  to  sulphur,  which  in  a 
nascent  state  enters  into  combination  with  the  asphaltic 
bodies  to  form  true  asphalt — a  process  that  may  have  had 
its  prototype  in  nature  in  the  formation  of  asphalt  from 
petroleum  and  sulphur,  or  sulphuretted  hydrogen,  under 
pressure  and  heat. — C.  S. 

Spirit  from  Cellulose  and  Wood.     E.  Simonsen.     Journal 
of  the  Polytech.  Soc.  of  Christiania,  1895. 

Concerning  "  inversion"  under  high  pressure,  no  systematic 
observations  on  the  effect  of  different  conditions,  such  as 
quantity  of  water  and  acid,  pressure  and  time,  are  to  be  found 
in  technical  literature.  The  fact,  however,  that  processes  in 
this  direction  have  been  worked  on  the  manufacturing 
scale,  shows  that  observations  may  have  beeu  made  but  not 
published.  These  observations  can  scarcely  have  concerned 
the  inversion  under  pressure,  as  this  method  has  only  been 
regarded  as  workable  on  the  large  scale  within  the  last  few 
years. 

The  purpose  of  the  author  has  been  to  learn  wdiether 
isolated  cellulose  can  be  inverted  or  if  not,  how  much  sugar 
at  most  can  be  obtained  ;  also,  by  comparison  with  similar 
observations  on  wood,  to  gain  a  knowledge  of  the  behaviour 
of  the  incrusting  portions  ;  also  to  determine  the  most 
economical  method  of  inversion. 

The  materials  were  air-dried  sulphite  cellulose,  and 
ordinary  pine  sawdust.  In  most  of  the  experiments  40 
grms.  of  cellulose  or  100  grms.  of  sawdust  were  used,  so 
that  the  observations  might  not  be  made  on  too  small  a 
scale.  For  the  inversion,  an  ordinary  Muencke's  autoclave 
for  25  atmospheres  was  used,  the  mixture  being  placed  in  a 
lead  vessel  surrounded  by  water. 

The  time  is  taken  from  the  moment  when  the  pressure 
attained  the  desired  degree,  all  air  having  been  expelled  by 
opening  the  safety  valve  for  a  short  time  during  the  heating. 
The  solutions  obtained  were  titrated  with  Fehling's  solution, 
and  the  numbers  resulting,  calculated  as  sugar,  and  serve 
for  comparison. 

Sulphite  Cellulose. — The  first  experiments  were  made 
to  determine  the  influence  of  pressure  and  quantity  of  acid. 

40  gnus,  dried  cellulose,  1,080  c.c.  of  0*3  per  cent, 
sulphuric  acid  ;  time  4  hours  : — 


No.  of  Expert 
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These  results  show  a  gradual  increase  in  the  yield  of  sugar 
as  the  pressure  increases  up  to  9  atmospheres,  when  the 
maximum  48'  l  per  cent,  is  obtained. 

The  next  six  experiments  were  with  an  acid  of  Q*45  per 
cent.  Strength,  the  other  conditions  being  as  before  I — 
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Similarly,  using  0-0  per  cent,  acid,  a  maximum  yield  of 
I,}  :i  per  cent,  of  sugar  was  obtained  at  6  atmospheres 
pressure.  Other  experiments  were  made  with  acid  of 
greater  and  less  strengths  than  those  cited,  but  with  lesser 
yields.  The  influence  of  time  is  next  dealt  with,  and  the 
results  go  to  show  that  very  little  increase  in  the  yield  of 
sugar  is  obtained  by  increasing  the  time,  a  yield  of  45*4  per 
cent,  of  sugar  being  obtained  with  a  two  hours'  treatment 
with  acid  of  0*45  per  cent,  strength. 

Variations  in  the  quantity  of  acid  showed  that  a  yield  of 
40*9  per  cent,  of  sugar  could  he  obtained  with  10  atmo- 
spheres pressure,  using  only  250  c.c.  of  0-5  per  cent,  acid 
with  40  gnus,  of  cellulose. 

This  being  the  ease,  it  was  attempted  to  shorten  the  time, 
and  a  maximum  yield  of  12-7  per  cent,  of  sugar  was 
obtained  with  1.',  hours'  treatment. 

The  best  conditions  for  inversion  were  therefore  1  part 
of  cellulose  with  6  parts  of  sulphuric  acid  (0-5  per  cent.) 
at  a  pressure  of  10  atmospheres  for  1  \  hours,  giving  a  yield 
of  over  41  per  cent,  of  a  reducing  sugar. 

To  decide  the  question  whether  the  high  yields  were  due 
to  the  pressure  or  to  the  temperature  employed,  an  experi- 
ment was  tried  with  chloroform  surrounding  the  lead  vessel ; 
by  this  means  a  pressure  of  10  atmospheres  was  obtained 
with  a  temperature  of  138°  C,  in  place  of  180- 3°  C.  when 
using  water.  The  yield  of  only  13  -2  per  cent,  of  sugar, 
shows  definitely  that  the  increased  inversion  is  due  to  the 
higher  temperature. 

The  best  conditions  for  maximum  yields  being  deter- 
mined upon,  experiments  were  made  on  the  fermentation  of 
the  solutions  obtained.  The  solutions  were  neutralised  with 
calcium  carbonate,  evaporated  to  about  a  quarter  of  their 
original  volume,  and  the  residue  was  fermented  with  ordinary 
fresh  yeast,  and  the  fermented  liquid  distilled,  the  alcohol 
in  the  distillate  being  determined  by  the  specific  gravity 
and  also  by  the  ebullioscope.  The  yield  was  20  c.c.  of 
absolute  alcohol  out  of  a  possible  27  c.c.  calculated. 

The  sugar  obtained  may  be  taken  to  be  chiefly  if  not 
entirety  glucose.  The  spirit  had  a  peculiar  and  somewhat 
empyreumatic  smell,  and  had  all  the  characteristic  properties 
of  ethyl  alcohol. 

Other  acids,  such  as  oxalic  acid,  were  tried  in  place  of 
sulphuric  acid,  with  inferior  results. 

Attention  is  also  called  to  the  formation  of  organic  acids 
during  the  inversion. 

Sawdust. — Ordinary  air-dried  pine  sawdust  was  used, 
containing  about  8  per  cent,  of  moisture.  Similar  experi- 
ments were  made  to  those  on  cellulose  to  ascertain  the 
conditions  for  obtaining  the  maximum  yield.  It  was 
found  that  using  1  part  of  sawdust  with  5  parts  of  0  •  5  per 
cent,  sulphuric  acid,  under  the  influence  of  the  temperature 
required  to  raise  the  pressure  to  9  atmospheres,  a  yield  of 
22*2  per  cent,  of  reducing  sugar  could  be  obtained  in 
15  minutes. 

It  was  also  found  that  the  residues  could  be  further 
inverted  by  repeating  the  process,  but  not  with  a  remunera- 
tive yield. 

A  comparison  of  the  yields  from  cellulose  and  wood 
shows  that  the  sugar  obtained  corresponds  to  the  quantity 
of  cellulose  in  the  wood,  and  as  the  residues  of  the  latter 
still  show  the  phloroglucol  reaction,  it  was  concluded  that 
the  incrusting  constituents  do  not  contribute  to  the  yield  of 
sugar. 

Fermentation  experiments  on  the  solutions  from  the 
-wood  were  made,  with  the  result  that  60  per  cent,  of  the 
sugar  was  fermented.  Thus,  from  100  kilos,  of  wood, 
G.5  kilos,  of  absolute  alcohol  may  be  obtained  by  this 
process.  It  is  noticed  that  the  wood  with  its  acid  must  not 
be  subjected  to  direct  heat,  as,  in  this  case,  the  sugar 
formed  only  appears  to  he  fermentable  in  a  very  slight 
degree  (this  Journal,  1895,  879  ;  Eug.  Pat.  10,762,  1895). 

—J.  C.  C. 

Oil  of  Turpentine.     The  Ironmonger,  1895,  232. 

There  are  always  many  difficulties  in  examining  turpentine, 
since  there  are  several  varieties  of  it  which  possess 
essentially  different  properties.  The  chief  of  these  varieties 
are  French,  English,  or  American,  and  Kussian.  The  optical 
activity  used  to  be   regarded  as   a   very  definite   test,   as 


turpentine  rotates  the  plane  of  polarisation,  whilst  none 
of  its  adulterants  usually  do  so.  The  amount  of  rotation 
being  fairly  constant,  any  reduction  was  looked  upon  as 
indicating  adulteration.  Hut  since  French  turpentine 
rotates  the  plane  to  the  left,  and  American  and  Kussian 
to  the  right,  it  is  clear  that  mixtures  of  these  varieties 
might  give  neutral  results  without  the  addition  of  any 
adulterant.  The  specific  gravity,  too,  was  once  thought 
very  valuable,  but  in  reality  this  will  only  indicate  adultera- 
tion with  petroleum  spirit,  as  the  following  figures  show  : — 

Turpentine 0*858  to  0" 878 

Coal-tar  naphtha 0*860  to  0'875 

l;  iBia  spirit 0-856  toO'880 

Petroleum  naphtha 0*700  to  0-750 

The  flash-point  is  also  valuable  in  showing  any  adultera- 
tion with  ordinary  petroleum  naphtha.  It  has  always  been 
found  that  in  genuine  samples  this  varied  (taken  by  the 
official  test  in  Abel's  apparatus)  from  92°  F.  to  98°  F. 
The  addition  of  5  per  cent,  of  petroleum  naphtha  will  lower 
this  figure  very  considerably.  The  residue,  after  drying 
on  the  water-bath,  does  not  exceed  1  per  cent,  in  the  best 
samples,  although  in  old  samples  it  rises  considerably.  By 
far  the  most  useful  test,  however,  is  the  behaviour  on 
distillation.  With  petroleum  spirit  or  rosin  spirit  the 
initial  temperature  of  distillation  varies  greatly  with  the 
quality  of  the  spirit,  and  the  temperature  rises  gradually 
without  allowing  any  large  quantity  to  come  over  at  aDy 
specific  temperature.  With  both  of  these  adulterants  a 
variable  proportion  of  residue  of  very  high  boiling-point  is 
usually  left  in  the  still. 

The  results  are  tabulated  below  of  an  examination  of 
undoubtedly  genuine  specimens  :  — 


Xo.  I. 
American 

Turpentine. 


No.  II.         No.  III.  Xo.  IV. 

Russian       American      American 

Turpentine.  'Turpentine. '  Turpentine. 


Specific  gravity  . 

Flash-point 

Viscositv  (Red- 
wood) at  60°. 

Residue  at  100°  C. 

Boiling-point  . . . 
fl60°.. 

Fraction)  1G50.. 

below    ;i70°.. 

(.175°.. 


0-8768 

95°  F. 

27  seconds 

1*6  7o 
312°  F. 
4(5*5  "to 
35-0  °/0 
5-0% 


0-8713 

98°  F. 

20  seconds 

1-75  •/„ 
320°  F. 

32°/. 

35  °  0 
15% 


0-858 
92°F. 


309°  F. 

66  70 

12  7o 

6% 


0*86? 

95°  F. 

26  seconds 

0-62°', 
312°  F. 


92 
1 


The  chief  point  of  note  is  that  American  turpentine  yields 
a  heavy  proportion  of  its  distillate  below  165°  C.,  whereas 
the  Kussian  oil  distils  at  a  slightly  higher  temperature. 

Carbolic  Acid,   Storage   of.     W.  v.    Hauko.     Chem.  Zeit. 
1895,  1143—1144. 

Balland  has  recommended  the  use  of  aluminium  vessels 
for  storing  carbolic  acid  (This  Journal,  1895,  276),  but  the 
author  finds  tinned  vessels  equally  resistant,  whilst  they  are 
cheaper  and  stronger  than  those  of  aluminium.  The  red 
appearance  of  the  phenol  is  a  result  of  oxidation.  When 
the  action  of  ammonia,  certain  ammonium  compounds, 
dust,  the  metal  of  the  containing  vessel,  or  direct  sunlight 
is  superadded,  the  reddening  is  more  rapid.  Stannous, 
chloride,  shaken  with  the  coloured  liquid,  renders  it 
emerald  green.  And  the  addition  of  powdered  stannous 
chloride  to  the  pure  melted  phenol  checks  the  reddening 
process,  giving  a  product  which  remains  long  unaltered  if 
stored  in  air-tight  blue  glass  vessels.  In  packing,  small 
receptacles  should  be  used,  and  repeated  re-melting  in 
presence  of  air  should  be  avoided.  Enclosed  in  tinned  iron, 
carbolic  acid  should  remain  unchanged  for  years. — W.  G.  M. 


IV -COLOURING  MATTERS  AND  DYES. 

Derivatives  of  Maclurin.     C.  S.  Bedford  and  A.  G.  Perkin. 
Proc.  Chem.  Soc.  1895,  [155],  161. 

When  an  aqueous  extract  of  old  fustic  (Morns  tinctoria') 
is  treated  with  a  solution  of  diazobenzene  sulphate,  a 
colouring  matter  is  produced.     The  chief  constituents  of 
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old  fu9tic  are  morin,  C15H,0O7,  and  maclurin,  C)3H10O4  ;  only 
the  latter  reacts  readily  with  diazobenzene.  Menzene-azo- 
macluriu,  (', 3H808(C8B .-,.  X.,1 ._,,  o-  and  /)-toluene-azomaclurin, 
^-nitrobenzene  azomaclurin,  and  maclurinazobenzene-;;-sul- 
phonateof  sodium  have  also  been  prepared.  These  substances 
dye  wool  -and  silk  orange  coloured  to  deep  brown  shades. 

Constituents  of  "  Artocarpus  Integrifolia ."     A.  G.  Perkin 
and  F.  Cope.     Proc.  Chem.  Soc.  1895,  [155],  161. 

Artocarpus  integrifolia  is  the  well-known  Jack  Fruit 
tree  of  India,  Burmah,  and  Ceylon.  The  wood  is  much 
esteemed  for  carpentry,  and  is  used  in  conjunction  with 
alum  as  a  yellow  dye.  It  contains  a  yellow  colouring 
matter  of  the  formula  C15H10O7,  identical  with  morin,  and 
a  substance  of  the  formula  C]5H1;,06,  to  which  the  name 
cyancmaclurin  has  been  given.  With  diazobenzene  it 
yields  a  compound,  C15H10O6(CGH5.X.2).:,  crystallising  in 
scarlet  needles,  which  dyes  unmordanted  wool  and  silk 
orange  to  orange-red  shades,  but  which  does  not  dye  with 
mordants.     Cyanoniaclurin  is  not  a  glucoside. 

Tetramethyldiamidodiphenylcarbinol :    its  Instability. 
A.  Rosenstiehl.     Bull.  Soc.  Chim.  13,  275. 

The  leucobase  of  auramine,  on  treatment  with  acids  in  the 
cold,  is  decomposed  into  ammonia  and  tetramethyldiamido- 
diphenylcarbinol.  If  this  action  is  prolonged,  the  hydrol 
itself  is  attacked,  the  leucobase  of  the  hexamethylated 
violet  being  the  chief  product  of  this  second  reaction. 
Weil  showed  that  dimethylamidobenzaldehyde  is  formed  at 
the  same  time.  This  remarkable  reaction  is  obtained  much 
more  easily  and  quickly  with  weak  than  with  strong  acids. 

— c.  o.  w. 

Resorcinol  Black.     P.  Monnet.     Farber  Zeit.  6,  207. 

When  resorcinol  is  heated  with  potassium  bichromate  and 
a  nitrite  in  aqueous  solution,  a  colouring  matter  is  produced 
which  is  soluble  in  water,  and  dyes  a  black  on  wool,  cotton, 
and  silk.  20  kilos,  of  K.,Cr207  are  dissolved  in  100  litres  of 
boiling  water,  and  200  kilos,  of  resorcinol  are  added.  Boiling 
is  continued,  adding  gradually  20  kilos,  of  dry  sodium  nitrite, 
and  heat  is  maintained  until  the  mass  begins  to  thicken. 
It  is  then  evaporated  to  dryness  on  the  water-bath.  Wool 
and  silk  are  dyed  in  faintly  acid  baths,  a  small  quantity  of 
tartar  emetic  being  a  useful  addition.  The  black  is  fast  to 
soaping  and  to  light. — R.  B.  B. 

'     ustitution  of  fi-Anthraquinone.     K.   Lagodzinski.     Ber. 

28,  1422. 
See  under  XXIV.,  page  1074. 

PATENTS. 

New  Black  Colouring  Matter,  the  Manufacture  and  Pro- 
duction   of,    and    the    Production    of  Black    Colour    on 
Vegetable  Fibre.     J.    V.  Johnson,  London.     From  "  The 
Badische    Anilin    and     .Soda    Fabrik,"    Ludwigshafen, 
Germany.     Eng.  Pat.  22,603,  November  22,  1894. 
Tins   is  an   extension  of   Eng.    1'at.   10,996  of  1893    (this 
Journal,   1894,  680),  and   consists   in   heating  with   caustic 
alkalis,  the   dye  B  of  the  above-mentioned  patent,  which   is 
produced  by  the  action  of  certain  reducing  agents,  such  as 
-odium    sulphide,    on    1 .  l'-dinitronaphthalene.      The    new 
dyestuff,   which   is   readily   soluble  in   cold  alkaline   water, 
dyes  unmordanted  vegetable    fibre   in   the   cold.     The  same 
property  II  |  i  by  an  alkaline  solution  of  dye  C,  and 

DCC  the  action  of  caustic  alkalis  on  a  mixture  of  dyei  I! 
■ndC  gives  a  new  <i\  e-tuff,  which  can  be  used  directly  for  dye- 
ing unmordanted  fibre  in  the  cold.  About  200  kilos,  of  dye  1! 
(containing  80  pel  cent,  of  I>  alone  or  mixed  with  (')  and 
100  kilos,  of  caustic  soda-lye  (23  per  cent  NitOH)  are 
heated  for  an  hour  on  the  water-bath.  The  blui-h-violet 
formed  may  he  n-eii  directly  for  dyeing  pur- 

POCCC,  or   the    product   may  he  obtained    as   a  black  powder 

by  evaporation.  Mineral  acid-  give  a  black  precipitate, 
but  excels  of  alkali  does  cot  precipitate  the  dyes  tuff.  The 
in  concentrated  lulphuric  acid  ie  greyish-green. 
'if;'-  following  example  deecribi  the  preparation  of  the 
new  drentofi  from   I .  l'-dinitronaphtbalene  without  Mpara 

tion  of  li  or  C.      AbOUt   10  kilos,  of  f  '  1'  ilinitronaphthahue 


are  boiled  with  2,000  litres  of  water  and  about  50  kilos,  of 
sodium  sulphide  (Na_,S  ,9HS< ))  are  added.  After  boiling 
for  about  half  an  hour,  100  kilos,  of  80  per  cent,  hydro- 
chloric acid  are  added  to  the  filtered  solution,  and  the 
boiling  is  continued  for  two  hours,  the  resulting  precipitate 
being  then  filtered  off  and  well  washed.  The  product  so 
obtained  is  mixed  with  sufficient  water  to  make  a  30  per 
per  cent,  paste,  which,  after  mixing  with  half  its  weight  of 
23  per  cent,  caustic  soda-lye,  is  treated  according  to  the 
method  given  above  in  the  foregoing  example.  In  order 
to  produce  a  black  on  cotton,  the  fibre  is  padded  with  a  cold 
solution  of  the  colouring  matter  for  about  half  an  hour,  and 
is  then  washed  and  dried.  One  kilo,  of  the  new  dyestuff 
containing  dye  C  in  45  litres  of  water,  gives  a  dead  black 
on  10  kilos,  of  cotton.  In  a  similar  manner  the  violet  dye- 
stuff  obtained  by  Troost,  by  acting  on  dinitronaphthalene 
with  sodium  sulphide,  can  be  converted  into  a  blue-black 
colouring  matter  by  digesting  it  with  a  caustic  alkali. 

— T.  A.  L. 

Derivatives  of  Hydro.vyanthraquinone,  the  Manufacture  or 
Production  of.  H.  E.  Newton,  Loudon.  From  "  The 
Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.  Eng.  Pat.  23,927,  December  8,  1894. 
The  products  referred  to  are  obtained  by  condensing 
hydroxyanthraquinones,  such  as  quinizarin,  purpurin, 
hydroxyanthrapurpurin,  hydroxyflavopurpurin,  anthrachry- 
sone,  alizarinbordeaux,  alizarinpentacyanine,  alizarin  hexa- 
cyanine,  and  hexahydroxyanthraquinoue  with  aromatic 
aminesand  diamines,  such  as  aniline,  the  toluidines,  the 
naphthylamines,  £>-phenylenediamine,  &c,  in  presence  of 
suitable  condensing  agents,  such  as  hydrochloric,  sulphuric, 
or  boric  acid,  or  zinc  chloride  and  the  like.  The  above- 
mentioned  hydroxyanthraquinones  may  be  replaced  by 
certain  of  their  derivatives,  such  as  nitropurpurin,  o-nitro- 
alizarin,  dinitro-anthrachrysone,  &c.  The  products  obtained 
are,  in  general,  mixtures  which  can  be  separated,  but  for 
practical  purposes  this  is  not  usually  necessary.  Some  of 
the  compounds  can  be  used  directly  as  dyestuffs,  whilst 
they  can  all  be  employed  as  colouring  matters  by  converting 
them  into  sulphonic  acids.  The  following  example  illus- 
trates the  methods  employed: — 10  kilos,  of  quinizarin, 
10  kilos,  of  crystallised  boric  acid,  and  150  kilos,  of 
p-toluidine,  are  heated  at  130° — 140°  C.  until  a  sample 
dissolves  to  a  green  solution  in  aniline,  and  the  product  is 
purified  by  recrystallisation  from  this  solvent.  It  separates 
from  glacial  acetic  acid  in  dark  violet  needles  melting  at 
about  200°  C,  and  is  a  di-p-toluide  derivative  of  quinizarin, 
some  of  the  mono  compound  also  being  formed  simul- 
taneously, and  this  can  be  obtained  as  the  chief  product  by 
varying  the  conditions  of  working.  The  di-/)-toluide  deri- 
vative on  sulphonation  gives  a  sulphonic  acid,  which  dyes 
green  shades  both  on  unmordanted  and  on  chromed  wool. 

— T.  A.  L. 

Certain  Iron  Residues  [Aniline  Works,  $*c],  Improve* 
mints  in  the  Utilisation  of.  C.  Dreyfus,  Manchester. 
Eng.  Pat.  24.837,  December  21,  1894.  " 

The  slimy  iron  residue  from  the  reduction  of  organic  nitro- 
to  amido-compounds,  is  mixed  with  water  or  other  liquid, 
and  with  an  agglomerant,  such  as  clay,  the  latter  being  in 
the  proportion  of  from  2  to  10  per  cent,  of  the  residue, 
reckoned  as  dry.  The  mixture,  after  moulding  into  bricks 
and  drying,  or  firing  if  necessary,  may  be  used  as  a 
substitute  for  iron  ore  in  the  manufacture  of  iron  and  steeL 

— W.  G.  M. 

Polyazo  Dyestuffs  [Black  Cotton  Dues]  from  Amido- 
naphtholsulpho   Acids,   New    Processes  fur   Producing. 

S.  Pitt,  Sutton,      from  I,.  < 'assella  anil  Co.,  Frank  fort-on- 
the-Maiue,  Germany.      Eng,  Pat  95,018,  December  22, 

1894. 

The  present  specification,  which  is  an  extension  of  Eng. 
Pat.  19,380  ol  1890  (this  Journal,  1891,  917;,  and  of  Eng. 
Pat  DS29  of  1891  (this  lournal,  1895,  178),  gives  a  number 
of  combinations    in  the   formation   of  polyazo   dyestuffs 

which  may  he  carried  out,  replacing  in  some  instances  tho 
,  amidoiiaphtholsiilplionir  acid  of  the  ahove  gpeoi  lications  by 
other  OOmponei  Is,  which  after  combination  are  diazotisahle. 
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and  employing  also  m-diamines  ;i>  last  components.  For 
instance,  the  tetraao-azo  compound  produced,  according  to 
1  of  Eng.  Pat.  9529  of  1 895,  by  combining  eqnimoleculat 
proportions  of  tetratodiphenylamine  and  y-amuionaphthol- 
DUlphonio  acid,  is  mixed  with  one  molecular  proportion  of 
1  .  l'.3.:('-amidonaphtholdisulphonic  acid  in  a  solution  kept 
alkaline  with  sodium  carbonate.  The  black  intermediate 
compound  so  formed,  when  combined  with  one  molecular 
proportion  of  m-phenvlenedi:imine,  yields  a  dyestuff  which 
rives  bluish-black  shades  on  unmordanted  cotton.  Also, 
the  7-amidonaphtholsulphonic  acid  may,  in  some  of  the 
processes  described,  be  replaced,  according  to  Eng.  l'at. 
fl'.ir-J  of  1891  (this  Journal,  1892,  845),  by  the  /3-amido- 
naphtholdisnlphonic  acid,  which  is  obtained  by  fusing 
/J-naphthylamine  trisulphonic  acid  with  caustic  alkalis. 
The  tetrazo  compound  from  20  kilos,  of  diamidodiphenyl- 
amine  is  mixed  with  a  solution  of  32  kilos,  of  /3-amido- 
aaphtholdisulphooic  acid  in  presence  of  sodium  carbonate. 
A  faintly  alkaline  solution  of  25  kilos,  of  7-amidonaphthoI- 
disulphonic  acid  is  then  added  to  the  intermediate  compound 
produced,  and  the  colouring  matter,  which  dyes  unmordanted 
cotton  bluish-black,  is  formed  directly. — T.  A.  L. 

Azo  Colours  [Black  Dyestuffs]  on  Fibre,  the  Manufacture 
or  Production  of.  II.  E.  Xewton,  London.  From  "  The 
Farbenfabriken  vormals  If.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  25,213,  December  28,  1804. 

This  is  an  application  of  the  p-nitraniline  red  process  for 
the  production  of  blacks  on  the  fibre,  and  consists  in 
combining  the  tetrazo  compound  of  a  diarnido-azo  compound 
containing  a  naphthalene  nucleus  with  a  salt  of  /8-naphthol 
printed  or  padded  on  the  cotton  fibre.  The  shade  can  be 
altered  by  adding  cupric  chlorid?  solution  (40°  B.)  to  the 
tetrazo  compound.  The  following  compounds  are  suitable 
for  the  purposes  of  this  invention  : — ^-amidobenzene-azc-a- 
naphthylamine,  amidobenzene  -  azo  -  amidonaphthol,  amido- 
benzene  -  azo  -  amidonaphthol  ether,  amidotoluene  -  azo  -  a- 
naphthylamine,  amidotoluene  -  azo  -  amidonaphthol  and  its 
ether,  ainidonaphtbalene  -  azo  -  amidonaphthol,  and  amido- 
naphtbalene-azo-amidonaphthol  ether  or  the  like. — T.  A.  L. 

Colouring  Matters  [Bed  and  Violet] ,  and  a  New  Material 
therefor,  the  Manufacture  or  Production  of.  H.  E. 
Newton,  London.  From  "  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat. 
25,214,  Dec.  28,  1894. 

The  specification  relates  to  the  preparation  of  2 . 4 . 2'-amido- 
naphtholsulphonic  acid,  which  is  a  new  product,  and  is 
obtained  by  the  action  of  caustic  potash  on  the  sodium  or 
potassium  salt  of  2.4.2'-naphthylaminedisulphonic  acid. 
It  also  describes  the  production  of  dyestuffs  from  this 
compound  by  combining  with  it  tetrazo  compounds,  or  by 
using  it  as  one  of  the  components  in  a  reaction  of  this  kind. 
The  shades  obtained  are  bluish-red  to  reddish-violet,  and  are 
said  to  be  fast.  The  production  of  the  amidonaphthol- 
sulphonic  acid  can  be  carried  out  under  pressure,  or  else  by 
heating  1  kilo,  of  2.4.2'-naphthylamiue  disulphonate  of 
potassium  or  sodium  and  5  kilos,  of  potash  to  130°  C.  The 
melt  gradually  changes  from  yellowish-red  to  dark -brown, 
the  temperature  rising  to  185°  C.  After  cooling,  the  melt 
is  acidulated,  when  the  new  amidonaphtholmonosalphonic 
acid  separates  in  crusts.  When  heated  with  water  to  200°  C, 
it  forms  dihydroxynaphthalenesulphonic  acid,  which  is  also 
obtained  by  heating  1.2.3'-amidonaphtholsulphonic  acid 
with  5  parts  of  a  5  per  cent,  sulphuric  acid  solution  to 
200°  C.  The  combination  with  a  tetrazo  compound  is 
carried  out  in  the  usual  manner,  preferably  in  presence  of 
sodium  acetate  and  acetic  acid. — T.  A.  L. 

Colouring  Matters  [Cotton  Browns],  Improvements  in  the 
Manufacture  of.  H.  H.  Lake,  London.  From  K. 
Oehler,  Offenbach-on-the-Maine,  Germany.  Eng.  Pat. 
676,  January  10,  1895. 

The  brown  azo  dyestuffs  referred  to,  contain  the  azo 
group  at  least  eight  times  in  a  molecule,  and  are  obtained 
from  the  Bismarck-brown  sulphonic  acids  of  Eng.  Pat. 
11,000  of  1889  (this  Journal,  1890,  609),  by  combining  2 
molecular  proportions  of  these  compounds  with  1  molecular 
proportion  of  a  tetrazotised  diamidonaphthalenedisulphonic 


acid,  and  finally  combining  the  resulting  product  with  2 
molecular  proportions  of  a  diazotised  amidosulphonic  acid. 
The  following  example  gives  the  quantities  employed  :  — 
8  kilos,  of  diarnido-/3-napbthalenedisulphonic  acid  are 
suspended  in  200  litres  of  water  and  11  kilos,  of  hydro- 
chloric acid  (20'  B.),  and  converted  into  the  tetrazo 
compound  by  adding  3'5  kilos,  of  sodium  nitrite  in  8  litres 
of  water.  The  solution  is  then  poured,  with  constant 
agitation,  into  500  litres  of  water  containing  20  kilos,  of 
soda  and  23-1  kilos,  of  the  dyestuff  obtained,  according  to 
the  above-mentioned  specification,  by  combining  1  molecular 
proportion  of  tetrazotised  tolylene  diamine  sulphonic  acid 
with  two  molecular  proportions  of  7«-phenylene  diamine. 
The  formation  of  the  dyestuff  is  completed  in  about  24 
hours,  and  there  is  then  added  to  it  the  diazonaphthalene- 
sulphonic  acid  from  12-3  kilos,  of  sodium  naphthionate, 
20  kilos,  of  hydrochloric  acid,  and  3"5  kilos,  of  sodium 
nitrite,  together  with  the  necessary  quantity  of  water. 
After  standing  24  hours,  the  whole  is  boiled  up,  and  the 
dyestuff  is  salted  out.  It  forms  a  blackish-brown  powder 
which  dissolves  in  concentrated  sulphuric  acid  with  a 
violet-brown  colour,  turning  yellowish-brown  on  addition  of 
water.  It  dyes  unmordanted  cotton  deep  chestnut-brown 
from  an  alkaline  soap-bath,  and  is  fast  to  soap.  The  m- 
phenylene  diamine  of  the  above  example  may  be  replaced 
by  m  tolylene  diamine,  and  the  naphthionic  acid  by  other 
amidosulphonic  acids,  such^as  sulphanilic  acid,  S-naphthyl- 
amine  sulphonic  acid,  &c.  All  these  colouring  matters  dye 
various  shades  of  brown. — T.  A.  L. 

Black-Blue  to  Black  Disazo  Colouring  Matters  for  Wool, 
Manufacture  of.  ().  Imray,  Loudon.  From  "  The 
Societv  of  Chemical  Industry  iu  Basle,"  Basle,  Switzer- 
land. *  Eng.  Pat.  15,457,  Aug.  16,  1895. 

The  colouring  matters  obtained  by  combiuing  equi- 
j  molecular  proportions  of  a  diazo  compound  and  1.1'. 8. 3'- 
naphthylene  diamine  disulphonic  acid,  yield  brown  and 
red  to  violet  dyestuffs,  sensitive  to  acids  and  of  no 
technical  importance.  By  further  combination  of  these 
compounds  with  diazotised  paranitraniliue,  they  are  con- 
verted into  valuable  colouring  matters,  which  dye  wool 
black  from  an  acid  bath.  The  diazo  compound  from 
19*5  kilos,  of  m-sulphanilic  acid  is  combined  with  32  kilos, 
of  1.1'. 3. 3'  -  naphthylene  diamine  disulphonic  acid  in 
presence  of  acetic  acid.  After  standing  some  hours,  a 
solution  of  diazotised  paranitraniliue,  together  with  sodium 
acetate  or  carbonate,  is  run  in.  The  orange-brown  solution 
1  turns  blue-black,  and  after  agitation  for  some  hours  the 
formation  of  the  new  dyestuff  is  complete.  It  forms  a 
blackish-brown  powder  soluble  in  water  with  a  violet 
colour,  and  dyes  wool  black  from  an  acid  bath.  Other 
components  may  be  used  in  place  of  the  m-sulphanilic  acid, 
and  in  some  cases  the  combinations  may  be  performed  in 
the  reverse  order.  Thus,  for  instance,  diazotised  para- 
nitraniline  may  be  first  combined  with  the  1.1'.  3. 3'- 
naphthylene  diamine  disulphonic  acid,  and  the  resulting 
compound  will  then  further  combine  with  diazotised 
p-sulphanilic  acid.  All  the  dyestuffs  are  said  to  be  fast 
to  light  and  fulling. — T.  A.  L. 

JVew  Lcuko  Compound  of  the  Gallocyanine  Group  [Blue 
Dyestuff],  Manufacture  of  a.  J.  C.  L.  Durand,  D.  E. 
Huguenin,  and  A.  J.  J.  d'Andiran,  Basle,  Switzerland. 
EDg.  Pat.  16,301,  Aug.  30,  1895. 

According  to  Eng.  Pat.  15,064  of  1894  (this  Journal,  1894, 
1055),  a  leuco  compound  of  the  gallocyanine  series  is 
produced  by  condensing  resorcinol  with  gallamine  blue.  In 
the  present  specification,  the  patentees  have  replaced  in  the 
above  reaction,  the  gallamine  blue  by  the  condensation 
product  from  gallaminic  acid  and  nitroso-diethylaniline 
hydrochloride  or  diethylamido-azo-benzene  hydrochloride, 
and  the  resulting  leuco  compound,  an  easily  soluble 
product,  when  oxidised  on  the  fibre,  gives  much  bluer 
shades  than  the  corresponding  leuco  compounds  from 
gallamine  blue.  300  kilos,  of  the  gallocyanine  colouring 
matter  produced  from  gallaminic  acid  and  the  hydrochloride 
of  diethyl-amido-azo-benzene  or  of  nitroso-diethylaniline, 
150  kilos,  of  resorcinol,  200  litres  of  water,  and  900  kilos, 
of  ordinary  hydrochloric  acid,  are  heated  on  the  water-bath 
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until  the  blue  coloration  has  disappeared.  The  melt  is 
then  filter-pressed,  and  the  residue  dissolved  in  water. 
After  boiling  this  solution,  the  leuco  compound  is  pre- 
cipitated by  salt  or  an  acid.  The  new  substance,  which  is 
almost  insoluble  in  acid  water,  alcohol,  and  sodium  acetate, 
is  readily  soluble  in  pure  water.  In  soda-lye,  or  a  10  per 
cent,  sodium  carbonate  solution,  it  dissolves  with  a 
yellowish-green  coloration,  which  rapidly  turns  blue.  Con- 
centrated sulphuric  acid  dissolves  it  with  a  yellowish- 
brown  coloration,  and  nitric  acid  added  to  this  solution 
produces  first  a  blue  and  subsequently  a  red  colour. 
By  printing  the  leuco  compound  on  cotton  with  a  chromium 
mordant,  it  can  be  oxidised  to  a  blue  colouring  matter  on 
the  fibre,  whilst,  owing  to  its  easy  solubility  in  water,  it  can 
be  used  for  dyeing  directly  by  adding  an  oxidising  agent, 
such  as  sodium  chlorate,  to  the  dye-bath. — T.  A.  L. 

Sulphides  and  Sulphydratcs  of  Alkaline  Earths  [Alkali 
Waste'],  Process  fur  the  Utilisation  of,  and  the  Pro- 
duction of  Aniline,  Toluidine,  or  Amidobenzaldchydes 
by  the  Treatment  of  the  said  Substances  with  Nitro 
Bodies.  H.  Loesner,  Leipzig,  Germany.  Fng.  Pat. 
16,407,  Sept.  2,  1895. 

In  the  existing  modes  of  producing  aniline,  it  has  not  been 
possible  to  obtain  a  greater  yield  than  from  92  to  93  per 
cent,  of  the  theoretical  amount,  owing  to  the  fact  that  with 
the  reduction  by  means  of  iron  and  hydrochloric  acid  there  is 
always  some  iron  chloride  produced,  which  acts  upon  the 
aniline  already  formed  and  thus  reduces  the  yield.  It  has 
been  found  that  of  the  above-mentioned  substances,  calcium 
sulphide  is  best  suited  for  the  reduction,  and  for  this 
purpose  the  residues  of  the  Leblanc  soda  works  can  be 
directly  used.  These  substances  do  not  enter  into  com- 
bination with  aniline,  as  neither  caustic  lime  nor  thiosulphate 
(the  products  of  the  reduction)  have  any  action  on  aniline. 
Thus  a  detrimental  subsidiary  reaction,  which  considerably 
affects  the  yield,  does  not  occur.  Moreover,  the  aniline  is 
obtained  as  a  free  base,  so  that  the  quantity  of  hydrochloric 
acid  and  the  caustic  lime  necessary  for  decomposing  the 
hydro  chloride  are  saved. — D.  B. 


V -TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Byssus.     II.  Silbermann.     Fiirber  Zeit.  7,  1895,  18—19. 

BTM1  a  has  long  been  known  as  a  textile  material,  and  in 

antiquity    the    so-called    lana    pinna    was    largely    used, 

(•penally  in   India  and    other   oriental   countries.     At  the 

present  time  only  a  small  quantity  of  the  raw  material   is 

collected  on  the"  coasts  of  Calabria  and  Sicily,  where  the 

mollusc,    Pimm   nubilis,  which    produces    it,    occur*    very 

frequently.     The  author   is   of   opinion    that    much    larger 

quantities    of    this    valuable    fibrous    substance    might    be 

obtained    by   collecting   the    material    more    systematically, 

and    bv    not    destroying    the    animals,   as    the    latter    are 

tantly  producing  fresh  quantities  of  byssus  libres. 

The    physical    and    chemical    properties    of     byssus    are 

lar  to  -ilk.  the  fibre  being  more  or   ke«  cylindrical,  and 

Of  ;i  homo/;  itroctare  which  show-  on  its  Barfs 

very  fine  longitudinal   lines.     The  fibres  arc  about  3 — 8  cm. 

long,  and  their  thickness  varies  between  0*01  and  0*1  mm. 

-  important  to  note  that   the   byfSOS  fibre  contains  some- 
what i<-s  nitrogen  than  -ilk,  and  that  its  power  ofn 

MOflt  bleaching  agent-  i-  greater.  The  author  rec  nn- 
mends  the  following  treatment  of  the  raw  material  : — It 
i-  first  washed    in  ■  weak    soup   solution    and    then  dried    in 

:  irk  place.    Alter  that  the  fibres   m  combed,  washed 

a«'airi  in  very  dilute  citric  acid,  dried,  and  finally  ironed. 

—II.  S. 

triet    Waterproofing  of,     A.  Lindemann.     sT&rber  Zeit. 

6, '-'io. 

I      •..    ■   ;  equally  suitable    for  cotton,  union, 

Of  woollen  fabrics,  two  bal  used.    The  first  of  these 

0ODfsM«   of  a  solution   of  140  grins,  of  olive  oil   §oap  ;ind 
'i  io  lium  silicate  of  40°  I;,  in  100  hires  of  water. 


The  second  bath  is  made  up  of  8'5  litres  of  aluminium 
acetate  of  13'  B.  and  100  litres  of  water.  'The  water  used 
for  the  first  bath  should  hi>  free  from  lime  and  iron.  For 
white  and  light-coloured  goods,  the  aluminium  acetate  is 
prepared  by  dissolving  20  kilos,  of  powdered  alum  in 
20  litres  of  boiling  water.  In  a  second  vessel  1  *{  •  4 4  kilos, 
of  lead  acetate  arc  dissolved  in  20  litres  of  boiling  water. 
The  two  hot  solutions  are  poured  together,  and,  after  some 
standing,  the  resulting  clear  solution  is  drawn  off  from  the 
precipitate.  A  much  cheaper  solution  is  obtained  by  dis- 
solving 17  •  1 5  kilos,  of  aluminium  sulphate  aud  j-07  kilos, 
of  commercial  calcium  acetate,  each  in  20  litres  of  boiling 
water,  and  mixing  these  solutions  together.  After  the 
settling  of  the  precipitate,  a  clear  brown  solution  of 
aluminium  acetate  is  obtained,  containing  small  quantities 
of  iron  salts,  for  which  reason  it  can  only  be  used  for  dark 
or  brown  fabrics.  If  the  aluminium  acetate  be  prepared  in 
this  manner,  the  solution  should  always  be  tested  if  addition 
of  more  aluminium  sulphate  cause  a  further  precipitation  of 
calcium  sulphate,  as  it  is  essential  to  have  the  solution  as 
free  from  lime  as  possible.  A  small  excess  of  aluminium 
sulphate  is  unobjectionable.  The  dry  cloth  is  passed  into 
the  first  of  these  solutions  and  worked  in  the  cold  solution 
from  15  to  45  minutes.  The  cloth  is  then  passed  through 
a  pair  of  squeezing  rollers,  creases  being  carefully  avoided, 
and  passed  into  the  second  solution,  in  which  it  is  treated  in 
the  cold  for  from  15  to  30  minutes.  After  this  the  cloth 
is  washed  first  in  water  at  from  653  to  75^  C,  then  in  cold 
water.  These  operations  can  be  carried  out  in  continuous- 
washing  machines.  The  above  described  operations,  in 
cases  where  highly  waterproofed  fabrics  are  required,  may 
be  repeated.  The  colour  of  the  fabrics  undergoing  this 
treatment  should  be  fast  to  alkali.  Fabrics  consisting  of 
wool  and  silk  ("  gloria  silk  ")  should  not  lose  their  silky  feel 
in  this  treatment,  and  it  is  therefore  important  not  to  use  too 
little  aluminium  acetate,  nor,  on  the  other  hand,  to  precipitate 
too  much  of  the  alumina  salts  upon  the  cloth.  A  fabric 
containing  75  threads  of  silk  warp  and  65  threads  of  wool 
weft  to  1  sq.  cm.  is  treated  with  a  first  bath  containing 
60  grms.  of  soap  and  120  grms.  of  sodium  silicate,  40°  B., 
in  100  litres  of  water,  the  second  bath  containing  1*5  litres 
of  aluminium  acetate,  153  B.,  in  100  litres  of  water.  The 
fabric  treated  in  these  solutions  is  washed,  at  75°  C,  in 
water  containing  200  c.e.  of  50  per  cent,  acetic  acid  iu 
loo  litres,  and  is  then  immediately  dried  without  any 
further  washings.  Fabrics  for  tents,  waggon-covers  con- 
sisting of  jute  or  hemp,  are  made  waterproof  by  means  of 
solutions  of  ammonio-cuprie  oxide,  but  this  treatment  is 
not  suited  to  cotton  goods,  owing  to  the  unavoidable  staining 
of  the  whites. — C.  O.  W. 

Imitation  Caoutchouc  from  Vegetable  Fibres.     T.  A.  Edison. 
Papier  Zeit.  75,  1895,  2386. 

See  under  XIII.  C,  page  1051. 

PATENTS. 

Textile  Vegetable  Fibres,  an  Improved  Process  for  the 
Treatment  <f,  more  especially  applicable  to  those  of  the 
Vrtica  Family.  A.  I".  B.  Gomess,  London.  Fug.  Pat. 
19,485,  October  13,  1894. 

I  miiiovimknts  in  a  previous  patent  are  described  (  Ki". 
Pat.  18,358  of  1-892;  this  Journal,  L894,  848)'.  Instead  of 
steeping  iu  sodium  thiosulph ate,  the  fibres  are  soaked  for 
hours  in  dilute  nitric  acid  ( -| — 2  per  cent.),  and  then 
immersed  in   an  alkaline  bath,  preferably  a  solution  of  a 

can-tie  alkali.  A  nitrate  is  formed  on  the  fibre,  and,  on 
gnbseqoent  boiling  with  zinc  and  caustic  alkali,  hydroxyl- 
arainc  is  among  the  compounds  formed.  After  this  treatment, 
follows  a  boiling  b:ith  of  dilute  alkali,  and  if  QeoeSSarj  :>■ 
bleaching  process  as  described  in  the  previous  patent,  / 
eit.—  )l.  15.  I!. 

Prevention  <>f  Heating  and  Spontaneeui  Ignition  of  Com- 
bustible Materials,  Improvements  in  or  relating  to  the. 
A.  J.  Boult,  London.  Prom  A.  Bohorke.  Kng.  Fat. 
21,125,  Nov.  8,  1804. 

S«<    Und\  r  11.,  page  1037. 
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//.  moval  of   Dark   Spots  from   Scoured    Wool,   or  from 

Worsted  or  Woollen  Goods,  Improved  Mains  applicable 

for  use  in  the.     L.  Rousseau,  Paris,  France.    Eng.  Pat. 

11,885,  June  10,  1895.    Date  under  Internat.  Convention, 

May  16,  1895. 

In  certain  varieties  of  wool  (particularly  in  Australian), 
dark  spots  or  marks  are  noticeable  alter  scouring.  These 
are  removed  by  immersing  the  scoured  wool,  either  in  the 
raw  or  manufactured  Btate,  in  very  weak  alkaline  baths, 
prepared  with  water  free  from  calcareous  or  ferruginous 
impurities.  The  alkaline  liquor  may  be  warmed  to  85  — 4»>  ('. 
for  felt ;  for  oilier  fabrics  or  for  loose  wool  it  must  be  cold. 
When  the  dark  spots  are  sufficiently  softened,  they  are 
rubbed,  while  stdl  in  the  liquor,  either  by  hand  or  by 
mechanical  means,  until  they  disappear.  Treatment  in  a 
hydro-extractor  and  washing,  complete  the  process. 

— R.  B.  15. 

Treating  Raw    Wool   and   Similar  Animal   Fibres    u-ith 
Solvents,    Improvements  in   Process  and  Apparatus  for. 
B.    Maertens,    Providence,  Rhode    Island,  U.S.A. 
Pat.  16,889,  Sept.  10,  1895. 

An  apparatus  for  treating  raw  wool  with  volatile  solvents, 
such  as  petroleum  spirit,  carbon  bisulphide,  &c.  The 
fibre  is  contained  in  several  inter-communicating  digesters, 
through  which  the  solvent  liquid  is  made  to  circulate.  The 
tirst  impregnation  of  the  fibre  and  the  final  distilling-off  of 
solvent  take  place  in  vacuo.  The  sequence  of  operations  is 
as  follows.:  —The  fibre  is  dried  by  passing  warm  air  through 
the  digesters  ;  a  vacuum  is  then  produced  iu  the  first  digester 
and  this  vessel  is  connected  at  the  top  with  a  reservoir 
containing  solvent  already  partially  saturated  with  wool-fat 
from  previous  operations.  When  the  first  digester  has  been 
filled  with  this  liquid,  it  is  connected  at  the  bottom  with  the 
top  of  No.  2  ;  compressed  gas  is  then  applied  at  the  top  of 
Xo.  l.thus  forcing  the  solvent  into  No.  2,  where  it  acts 
upon  a  second  lot  of  wool.  No.  1  is  then  filled  with  solvent 
a  little  purer  than  before.  In  this  way  the  solvent  circulates 
through  the  series  of  tanks,  and  the  wool  is  treated  with 
solvent  of  increasing  purity,  and  finally  with  pure  solvent. 
The  compressed  gas  used  is  preferably  some  inert  gas  which 
will  not  form  an  explosive  mixture  with  the  volatilised 
solvent. 

When  the  final  charge  of  solvent  has  been  driven  from  a 
digester,  the  latter  is  connected  with  the  storage  tank 
containing  the  least  saturated  solvent — except  pure  solvent — 
and  by  means  of  compressed  gas  any  liquid  on  the  fibres  is 
driven  into  this  tank.  To  entirely  remove  any  trace  of 
solvent,  the  tank  is  connected  through  a  vacuum  pump  and 
condenser  to  the  pure  solvent  reservoir.  Steam  is  applied 
to  a  heater  in  the  bottom  of  the  digester,  and  the  solvent  thus 
volatilised  is  removed  by  the  pump,  condensed,  and  delivered 
into  the  storage  tank. 

When  distillation  is  completed,  a  current  of  air,  or  air  and 
steam,  is  drawn  through  the  digester  to  deodorise  the  fibre. 
Finally  the  wool  is  washed  with  water  in  an  ordinary  washing 
machine. — R.  B.  B. 


VI.— DYEING.  CALICO  PRINTING,  PAPEK- 
STAINING.  AND  BLEACHING. 

Dyeing,  Theory   of.      H.   Silbermann.      Chem.  Zeit.   19, 

1683—1684. 
The  phenomena  of  dyeing  are  attributable  to  a  diffusion 
of  the  colouring  matters  from  the  aqueous  medium,  in  which 
they  are  present  in  extremely  fine,  solid  suspension,  into  the 
intra-molecular  interstices  of  the  fibres. 

In  the  case  of  most  dyes,  in  which  the  colouring  principle 
is  present  as  a  base  in  combination  with  an  acid,  or  vice 
versa,  dissociation  into  colour-base  or  colour-acid,  as  the 
case  may  be,  takes  place  when  their  solutions  are  diluted  to 
the  degree  necessary  for  dyeing. 

In  any  specific  series  of  dyestuffs,  it  is  found  that  an 
increase  of  molecular  weight  is  accompanied  by  a  decrease 
of  solubility  in  water.  The  rate  of  absorption  of  the  dye- 
stuffs    of  greater   molecular   weight   by  the  fibre,  is    not, 


however,  correspondingly  more  rapid,  but  the  contrary;  a. 

longer  period  being  required  for  dyeing.  This  is  explained 
on  the  assumption  that  molecular  size  and  molecular 
weight  correspond ;  in  other  words,  that  the  dyestuffs  of 

greater  molecular  weight  are  of  higher  molecular  volume. 
Hence,  in  the  process  of  diffusion,  more  difficulty  is 
experienced  by  them  in  entering  the  intramolecular  spaces 
of  the  fibre-.  On  the  other  hand,  relatively  greater  difficulty 
is  also  encountered  by  them  in  leaving  the  latter. 

According  to  this  view,  the  complex  compounds  obtained 
from  those  colouring  matters  which  contain  free  amido 
groups  (I'rimuline,  Diamine  and  Diazo  blacks  &c),  by 
diazotising  and  combining  them  on  the  fihre  with  phenols 
and  amido  compounds,  enter  into  more  intimate  union  with 
the  fibre  than  they  can  be  induced  to  do,  when  formed  apart 
from  it,  and  afterwards  applied  in  the  ordinary  process  of 
dyeing.  Therefore,  their  fastness  to  light,  air,  water,  soap, 
rubbing,  milling,  and  other  influences,  when  they  are  thus 
produced  on  the  fibre,  is  greater  than  when  they  are 
otherwise  produced  and  applied  (see  also  this  Journal,  1894., 
95).— E.  B. 

Oxalic  Acid,  Use  in   Wool  Dyeing.     P.  Korner      Faroes 
Zeit.  6,  263. 

Ganswixdt  suggested  in  practical  dyeing  the  substitution! 
of  oxalic  acid  for  the  expensive  cream  of  tartar,  and  he 
confirmed   this  recommendation  lately,  giving   satisfactory 
reasons   why  oxalic  acid  is   not  only  capable  of  replacing 
cream    of  tartar   in  dyeing,   but  is  even  preferable  to  it. 
According   to    Ganswindt,   the  part  played  in   dyeing    by 
cream  of  tartar,  consists  either  in   the  formation  of  double 
salts  or  it   is    due  to  the  reducing  action  of  tartaric  acid, 
properties  which  are  also  found  in  oxalic  acid.    For  chroming 
wool  the   best    proportions   to  be  used  were   found  to  be, 
for  2*5  per  cent,  of  potassium  bichromate,  3  per  cent,   of 
oxalic  acid. — C.  0.  W. 

Coloured  Aniline-Black  Resists.    H.  Schmid.    Fiirber  Zeit- 

6,  197. 

The  property  of  the  basic  coal-tar  colouring  matters  of 
forming  insoluble  precipitates  with  ferro-  and  ferricyanides 
was  first  practically  applied  by  C.  Reber  in  1884  (this  Journal, 
1895,  464).  The  use  of  zinc  ferrocyanide  as  a  constituent 
of  resist  colours  printed  under  aniline  black  has  recently 
been  the  subject  of  several  patents.  The  process,  however, 
has  two  disadvantages  compared  with  the  fixation  of  the 
colours  as  tannin  lakes,  viz.  (1)  the  colours  produced  are 
greatly  inferior  in  fastness  to  soap,  (2)  zinc  ferrocyanide- 
alone  does  not  act  as  a  resist  for  aniline  black,  but  requires- 
the  addition  of  sodium  acetate,  sugar,  or  other  organic 
substance. — R.  B.  B. 

Chromium  Chromutes  as  Mordants.    H.  Silbermann.    Farber 
Zeit.  6,  182—184  and  201—203. 

A  chromium  chromate  mordant  was  introduced  some  years- 
ago  by  the  firm  of  Meister,  Lucius,  and  Briining,  under  the 
name  Chromium  Mordant  G  A.  For  its  production  the 
equivalent  amounts  of  chromic  oxide  and  chromic  acid  were 
added  together  to  produce  a  salt,  which  forms  crystalline 
needles  containing  9  mols.  of  H20.  Other  similar  mordants 
are  basic  chromium  chromates  and  the  basic  chromium 
sulpho-chromate  resulting  from  the  solution  of  chromic- 
oxide  in  potassium  bichromate  and  sulphuric  acid.  These 
mordants  are  applicable  to  all  fibres.  If  an  oxidising 
mordant  is  to  be  avoided,  the  material  is  passed  through  a 
bath  of  sodium  sulphite  before  dyeiDg.  Alizarins  fixed  on 
cotton  by  means  of  these  mordants  do  not  rub  off  so  readily 
as  when  other  mordants  are  used. 

The  author  gives  details  of  a  new  process  for  preparing 
these  mordants.  Chromic  acid  and  a  reducing  agent  are 
added  together  in  such  proportions  that  a  partial  reduction 
takes  place  and  the  chromic  oxide  formed  combines  with 
the  unreduced  chromic  acid.  If  the  chromic  acid  be  partly 
replaced  by  other  acids,  organic  or  inorganic,  mixed  salts, 
e.g.  the  sulpho  -  chromate,  result.  As  reducing  agents 
sulphurous  acid  or  sulphites,  stannous  chloride,  a  metal  plus- 
an  acid,  nitrous  acid,  starch,  glucose,  &c,  may  be  employed. 
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If  sodium  bisulphite  be  used,  the  following  c  illation 
represents  the  reaction:  — 

5KsCr207  +  2HSS04  +  6NaHS03  = 
2Crs(Cr04),  +  8NajS04  +  5KaS04  +  5ILO. 

If  organic  reducing  agents  are  employed,  their  reducing 
power  must  first  be  determined  by  running  from  a  burette 
a  standard  solution  of  the  reducing  agent  into  a  boiling 
solution  of  K2Cr207  +  1I»S04  until  a  drop  of  the  solution 
on  filter  paper  gives  a  green  spot  with  a  colourless  (and  no 
longer  a  yellow)  rim.  The  use  of  organic  reducing  agents 
diminishes  the  cost  of  production.  For  the  preparation  of 
a  basic  salt  the  amount  of  sulphuric  acid  is  reduced. 

A  mordant  giving  excellent  results  is  a  basic  chromium 
sulpho-chromate  of  the  constitution  Cr;(SOj)(Cr04)j(OH):( 
made  from  5  mols.  K2Crs07,  3  mols.  H3S04,  and  12  mols. 
bisulphite,  or  1-5  mols.  dextrin.  The  mordanting  is  com- 
plete in  1--2  hours,  instead  of  12 — 16  hours  as  with  ordinary 
chromium  mordants.  The  mordant,  however,  does  not 
keep  for  more  than  2  or  3  days.  Chromium  aceto-chromate 
is  especially  suitable  for  printing,  and  when  made  from 
sodium  bichromate  it  already  contains  sodium  acetate,  a 
necessary  addition  to  other  chromium  mordants  in  printing. 
Chromium  fluor-chromate  is  a  useful  wool  mordant,  and 
may  in  certain  cases  replace  chromium  fluoride.  It  may 
be  made  by  mixing  K2CrsO*  and  chromium  fluoride,  though 
if  required  in  the  pure  state  it  is  prepared  either  by  the 
above  method  of  partial  reduction,  by  dissolving  chromic 
oxide  in  a  mixture  of  sulphuric  and  hydrofluoric  acids,  or  by 
the  decomposition  of  chromium  sulpho-chromate  by  means 
of  calcium  fluoride. — K.  B.  B. 

Improvement   of  Pieces   after   the   "  Bleeding "    of  Dyed 
Colours.     J.  Bornstein.     Eiirber  Zeit.  6,  218. 

The  author  endeavours  to  explain  the  clearing  [as  effected 
by  means  of  sodium  hydrosulphite]  of  the  white  portions 
of  alizarin-dyed  animal  fibres  into  which  colour  has  bled. 
He  considers  that  no  decomposition  of  superficially  fixed 
colour-lake  takes  place,  and  in  support  of  this  states 
that  (1)  the  stained  whites  cannot  be  cleared  by  mere 
washing  and  rubbing;  (2)  it  is  impossible  that  a  stable 
colour-lake  should  be  decomposed  by  the  dilute  hydro- 
sulphite  solution  employed.  The  theory  is  here  put  forth 
that  the  bleeding,  which  is  due  to  the  use  of  an  excess 
of  dyestuff,  is  caused  by  the  unfixed  colour  being  brought 
into  solution  by  the  alkaline  washing  liquor,  and  by  this 
alkaline  solution  the  whites  become  dyed.  This  theory  is 
supported  by  the  fact  that  the  "  bled  "  colour  is  that  of  the 
alkaline  alizarin  solution,  not  of  the  colour-lake.  Perhaps 
the  effect  of  the  hydrosulphite  is  to  reduce  the  colouring 
matter  in  an  alkaline  solution  to  a  colourless  compound 
analogous  to  indigo-white. — R.  15.  B. 

Water,  Examination  of  for  Dyehouse  Purpose*  by  Means 

of    Trial- Dyeings.     A.    Lohmann.     Fiirber   Zeit.    1895, 
(2  1;,  .-578—380. 

When  building  a  new  dyehouse,  care  should  be  taken  to 
prove  by  analysis  the  good  condition  of  the  available  water 
supply.  There  are,  however,  many  existing  dyehouses 
which  are  compelled  to  use  water  polluted  by  the  waste 
liquors  from  other  work'-,  01  from  other  contaminated 
roes.  Under  these  influence!,  and  by  the  action  which 
goes  on  in  the  bed  of  the  river,  and  from  atmospheric 
cause1-,  ammonia,  carbonic  acid,  nitric  and  nitrons  acids  are 
formed.  Phosphate*,  chlorides,  and  sulphates  have  also  to 
be  taken  into  account.  The  rock  formation  from  which  the 
writer  is  deiived  will  indicate  it-  mineral  constituents. 

The  process  under  consideration  does  not   require  an) 
ial  apparatus,  and  give-,  useful  results. 

r  iii  question  is  used  to  dye  a  "-watch''  of 

material,  against  one  dyed    in  distilled  water  under  identical 

condition*  as  to  temperature  of  dyeing,  percentage  of  dye 

Med,  fce,      Cotton    }arn  (5  grms.)  U  SCOUred    and    bleached 

with  chionde  of  lime  in  the  usual  manner,  then  mordanted 

for  nix  hours  in  a  solution  of  tannic  acid,  containing  2  grms. 

litre,  and  flied  by  tartar  emetic  In  the  usual  way,  and 

then  well  ITMl 

'Id'     COttOfl    can    then    le     dyed    with    any    suitable    basic 
dyettuff,  iaeh  M  annmine  Ol  methyl-violet.      After  dyeing, 


the  yarn  is  passed  through  a  bath  containing  1  gun.  of 
Marseilles  soap  and  8  grins,  of  Turkey-red  oil  per  litre, 
and  dried. 

If  the  colour  of  the  pattern  mordanted  and  dyed  in  a 
suspected  water,  lack  brilliancy  by  contrast,  it  indicates 
that  substances  harmful  to  dyeing  are  present,  and  that 
it  would  not  be  possible  to  obtain  bright  colours  with  this 
water.  If  water  show  a  hardness  of  11°,  it  would  not  be 
suitable  for  dyeing,  washing,  &c.  In  a  sample  of  water 
giving  poor  results  by  this  met  hod,  a  notable  amount  of  iron, 
and  larger  quantities  of  magnesia  and  calcium  sulphate, 
were  found  on  analysis. 

The  above  simple  test  takes  the  place  of  an  elaborate 
analysis,  with  good  practical  results. — W.  P.  D. 

PATENTS. 

Coating  Paper,  Metallic  Surfaces,  and  the  like  with 
Adhesire  or  Colouring  Substances,  Improved  Means  and 
Apparatus  for.  A.  W.  Loveland,  Norwich.  Eng.  Pat. 
21,594,  Nov.  9,  1894. 

The  invention  relates  to  the  employment  of  "  rolls "  so 
arranged  that  the  coating  material  is  lifted  by  one  "  roll " 
from  a  trough  and  fed  to  another  roll,  which  is  in  contact 
therewith.  A  third  is  placed  in  proximity  to  the  second, 
which  although  not  in  actual,  contact,  is  sufficiently  close 
to  bear  upon  the  paper  passing  through  between  the 
rolls.  When  the  paper  is  not  thick  enough  for  the  third 
roll  to  be  kept  clear  of  the  second,  it  is  advisable  to 
introduce  a  second  thickness  of  paper.  In  cases  where 
rolls  have  hitherto  been  used,  it  has  always  been  necessary 
to  work  with  coatings  of  a  thin  liquid  character,  but 
according  to  the  present  invention  a  comparatively  thick 
fluid  may  be  employed,  the  results  obtained  excelling  in 
evenness  of  surface  all  previous  attempts. — D.  B. 

Dyeing  \_Insoluble  Azo  Colours  on  Cotton],  Improvements 
in  or  relatmg  to.  J.  Arnold,  Schwanden,  Switzerland. 
Eng.  Pat.  23,119,  Nov.  28,  1894. 

Ik  the  production  of  paranitraniline  red  on  a  ground  of 
dianisidine  copper  blue  by  the  process  now  well  known,  it 
is  impossible  to  obtain  very  clear  and  brilliant  colours. 
This  may  be  accomplished,  however,  by  adding  to  the 
paranitraniline  printing  colour  an  aluminium  salt,  e.g.r 
aluminium  sulphate.  Instead  of  paranitraniline,  the  printing 
colour  may  contain  other  amido  compounds,  such  as  o- 
naphthylamine,  amidoazotoluene,  benzidine,  nitrotolidine, 
&C—  K.  B.  15. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Production  of  Tartaric  Materials  in  Italy.  Board  of 
Trade  Journal,  December  1895,  687. 
A  KEPOKT,  dated  November  13  last,  has  been  received  at 
the  Foreign  Office'  from  Mr.  E.  Neville-Rolfe,  Her  .Majesty's 
Consul  at  Naples,  from  which  it  appears  that  the  production 
of  tartaric  materials  in  Italy  for  the  12  months,  1st  October 
1894  to  30th  September  1895,  amounted  to  :  — 


Quantity. 


Value. 


llnlf  refined  tartar 
Vinaocia  areola  . . . . 

i  rude  argots 

Wineleea 


Tons. 
1,166 
2,:io  l 
2.S26J 

2,2711 


£ 

61,218 

109,300 

»:s,i*o 
34,075 


Showing  a  total  production  of  8,205  tons,  valued  at. 
298,070/. 

The  exports  to  the  United  States  reached  4,211  J  tons;  to 
Great  Britain,  869  tons;  to  Germany,  783  tons;  to  France, 

178!  tons  ;   and  to  other  countries,  2,223  tons. 

Coal  Consumption  in  the  Kessler  Process  for  the  Concen- 
tration of  Sulphuric  Acid.  M.  Kessler.  Bull,  de  la  Soc. 
d'Encouragement,  113,  544.  (See  also  this  Journal, 
1895,  156.) 

I    a  previous  Dumber  of  the  Bulletin,  M.  Sore!  calculates 

the  consumption  of   coal   necessary    to   effect  the  aspiration 
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of  the  gas  through  the  Kesslei  apparatus  at^  18  kilos,  fat 
every  LOO  kilos,  of  sulphuric  acid  of  66  .  This,  it  is  stated, 
is  wry  greatly  in  error,  becaaBe  it  is  evident  thai  the  How 
of  gas  in  this  apparatus  (which  produces  5,000  kilos.ofacid 
in  22  hours  "f  effective  work)  is  not  sufficient  to  enable  the 
gas  produced  by  60  times  is  kilos,  of  coal  to  pass  through 
it,  since  the  orifice  is    at    the   most  only  7  mm.  in  diameter. 

The  opening  is  c  mm.  in  diameter  when  the  vapous  pressure 

is    .")    kilos,  per   square    centimetre,    ami    when    (he    pressure 

falls  it  is  enlarged  so  that  at  1 1  or  1  kilos,  per  square 
centimetre  it  is  at  the  most  7  mm. 

I'.\  actual  experiment  M.  Kessler  finds  that  with  a  6-inm. 
orifice,  and  using  a  pressure  of  gas  at  5  kilos,  per  square 
centimetre,  the  mean  consumption  of  coal  is  less  than 
0  kilos,  per  loo  kilos,  of  acid  at  66J,  and  that  this  con- 
sumption rapidly  falls,  if  the  pressure  of  the  gas  rise  to 
7  kilos,  per  square  centimetre.  It  is  thus  possible  to  reduce 
it  to  3  or  4  kilos,  of  coal  per  100  kilos,  of  concentrated  acid. 
The  coal  can  be  further  economised  by  previously  warming 
the  acid  in  pans  heated  by  copper  tubes  covered  with  lead. 
By  mixing  limestone  with  the  coke,  the  value  of  the  hme 
produced  considerably  reduces  the  cost  of  the  fuel. — A.  W. 

Aluminium  Chloride,  Crystallised.      L.  M.  Dennis.     Zeits. 
anorg.  Chein.  9,  339. 

1) i;y  hydrochloric  acid  gas  is  passed  into  a  solution  of 
aluminium  chloride  in  concentrated  hydrochloric  acid, 
hexagonal  crystals  of  aluminium  chloride,  A1C1:)  3HaO, 
being  precipitated,  and  any  ferric  chloride  which  may  be 
present  remaining  in  solution. 

Trie  crystals  are  not  affected  when  placed  over  sulphuric 
acid.     They  absorb  moisture  on  exposure  to  air. — E.  B. 

Nitrites,    Three    New    Tests.      M.    G.   Deniges.       Chem. 
Zeit.  1893, 19,  328. 

See  under  XXIII.,  page  1062. 

PATENTS. 

Brine  and  other  Liquors,  Improvements  in  Evaporating, 
and  Apparatus  therefor.  E.  G.  Scott,  Liverpool.  Eng. 
Pat.  24,457,  Dec.  15,  1894. 

See  under  I.,  page  1035. 

Carbon  Dioxide,  the  Manufacture  of,  Improvements  in  or 
connected  with.  J.  S.  Wallace,  Belfast,  and  F.  L.  Ball, 
Parnham,  Surrey.     Eng.  Pat.  24,652,  Dec.  18,  1894. 

The  process,  which  is  arranged  so  as  to  be  continuous, 
consists  in  reducing  carbonic  acid  gas  to  carbonic  oxide  by 
means  of  incandescent  carben  (brought  to  incandescence 
by  the  aid  of  oxygen),  and  then  re-oxidising  the  carbonic 
oxide  by  means"  of  heated  copper  oxide,  &c,  re-forming 
carbonic  Jicid.  After  starting  the  cycle  of  reactions,  it  is 
stated  no  further  external  heat  is  required.  Copper  oxide 
is  reproduced  by  passing  air  over  the  heated  metal. — E.  S. 

Cyanides  or  Fcrrocyanides,  Improvements  in  the  Manufac- 
ture of,  from  their  corresponding  Stilphocyanides.  J. 
Raschen,  R.  H.  Davidson,  and  J.  Brock,  Liverpool. 
Eng.  Pat.  24,814,  Dec.  20,  1894. 

A  dry  sulphocyanide  (potassium  sulphocyanide,  for 
instance)  is  mixed  with  quicklime  and  carbonaceous  matter, 
and  this  mixture  is  strongly  and  rapidly  heated  while  being 
agitated.  The  heated  mass  is  allowed  to  cool  out  of  free 
contact  of  air,  and  is  lixiviated  to  obtain  a  solution  of  (say) 
the  potassium  cyanide.  Any  calcium  present  as  sulphide 
may  be  removed  by  addition  of  potassium  carbonate.  The 
filtered  solution  is  evaporated  to  dryness  to  obtain  the  solid 
cyanide. 

It  is  preferred  to  obtain  the  sulphocyanide  required  in 
the  process  by  heating  carbon  bisulphide,  ammonia,  and 
milk  of  lime  together  in  a  closed  vessel.  The  solution  of 
the  calcium  sulphocyanide  so  obtained  is  decomposed  by 
carbonic  acid  gas  and  the  carbonate  or  sulphate  of  the  base 
required.  The  filtered  solution  ox  sulphocyanide  is  then 
evaporated  to  dryness. — E.  S. 


Potassium  Chlorate,  Improvement!  in  the  Manufacture  q/\ 
T.  Parker,  Tettenhall,  Wolverhampton.  Eng.  Pat. 24,860, 
Dec.  21,  L894. 

A\  electrolytic  cell  having  a  porous  diaphragm,  is  charged 
in  each  division  with  magnesium  chloride  solution,  and,  in 
one  division,  magnesium  hydroxide  is  added.  The  current 
is  so  passed  that  chlorine  is  liberated  in  the  division 
containing  the  oxide,  forming  magnesium  chlorate,  whilst 
magnesium  is  deposited  on  the  other  electrode  (which  may 
be  of  iron),  producing  magnesium  hydroxide,  which,  on 
termination  of  the  process,  is  transferred  to  the  inner 
department.  The  magnesium  chlorate  solution  is  decom- 
posed by  potassium  chloride  to  obtain  potassium  chlorate, 
and  the  recovered  magnesium  chloride  is  returned  to  the 
cell.  The  process  may  be  modified  by  electrolysing  at  on<<- 
a  mixture  of  magnesium  and  potassium  chlorides  with 
magnesium  hydroxide.  Calcium  chloride  and  hydroxide 
may  be  substituted  for  the  magnesium  salts,  the  proei 
being  conducted  as  before. — E.  B. 

Pure  Ammonium  Carbonate,  Improvements  in  the  Manufac- 
ture of.     C.  Raepe,  Berlin.     Eng.  Pat.  199,  Jan.  3,  1895. 

IMPURE  ammonium  carbonate  solutions,  such  as  are  obtained 
by  the  distillation  of  bones,  coal,  or  fossil  bitumen,  arc  dis- 
tilled, and  the  vapour  is  brought  into  contact  with  a  heated 
porous  metallic  oxide,  such  as  iron  oxide,  which  absorbs 
the  sulphur  and  much  of  the  empyreuma  ;  the  vapour  is 
then  passed  through  warmed  porous  carbon  to  free  it  com- 
pletely from  the  empyreuma.  In  some  cases  the  present 
process  may  be  combined  with  that  described  in  Eng.  Pat. 
7,840,  1893'  (this  Journal,  1894,  394),  by  agitating  the  crude 
ammonium  carbonate  liquor  with  oil,  to  separate  the  greater 
part  of  the  empyreumatic  products,  after  which  the  liquor 
may  be  distilled  and  the  vapour  be  further  purified  as 
described.  The  metallic  oxide,  when  spent,  is  regenerated 
by  heating  in  a  current  of  air,  and  the  sulphurous  acid 
evolved  is  utilised  as  may  be  desired. — E.  S. 

Wooden  Vessels  for  the  Transportation  of  Acids  and 
other  Corrosive  Liquids,  Improvements  in.  C.  Kramer, 
care  of  A.  A.  Brodsky,  Odessa,  Russia.  Eng.  Pat.  4084, 
.March  5,  1895. 

See  under  I.,  page  1036. 

Sulphides  and  Sulphydrates  of  Alkaline  Earths  [Alkali 
Waste-],  Process  for  the  Utilisation  of  the,  and  for 
the  Production  of  Aniline,  Toluidine,  or  Amidobcnzalde- 
hydes  by  the  Treatment  of  the  said  Substances  with 
Nitro-Bodies.  H.  Loesner,  Leipzig,  Germany.  Kng. 
Pat.  16,407,  Sept.  2,  1895. 

See  under  IV .,  page  1043. 

Alkaline  Salts  [Production  of  Hydrates'],  Improvements 
in  and  connected  with  the  Electrolytic  Decomposition  of. 
W.  A.  Bosenbaum,  Montclair,  New  Jersey,  U.S.A.  Eng. 
Pat.  17,288,  Sept.  17,  1895. 

See  under  XI.   A.,  page  1048. 

Gases  resulting  from  Fermentation  and  front  Lime  Kilns, 
the  Utilisation  of,  for  the  Production  of  Alkaline  Bicar- 
bonates  and  of  J'ure  Carbon  Dioxide,  applicable  for 
Treating  Saccharine  Matters,  the  Production  if  Liquid 
Carbon  Dioxide,  and  other  Purposes.  C.  1).  Abel, 
London.  Prom  II.  Meeus,  Wyneghem,  Antwerp,  Bel- 
gium.    Eng.  Pat.  18,016,  Sept.  26,  1895. 

The  dilute  and  impure  carbonic  acid  gas  is  passed  through 
a  series  of  purifying  >  wers,  and  then  employed  in  bicar- 
bouating  neutral  alkaline  carbonates,  cither  solid  or  in 
solution.  The  alkaline  bicarbonate  thus  obtained  is  heated 
to  recover  the  carbonate,  and  to  produce  carbonic  acid  gas, 
which,  being  pure,  may  be  readily  compressed  into  the 
liquid  state.  The  use  of  the  carbon  dioxide  so  produced  for 
the  purification  and  carbonisation  of  saccharine  juices, 
syrups,  and  other  products  of  sugar  refineries,  is  claimed. 

— E.  S. 
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IX.-BQILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Portland  Cement,    Hardening  of.     Chem.  Zeit.   1895,   19, 
1005—1006. 

Experiments  have  been  made  by  Tomei  on  the  resistance 
of  set  cement  of  known  date  to  the  action  of  certain  solu- 
tions, with  the  view  of  throwing  some  light  on  the 
mechanism  of  hardening.  Using  a  5  per  cent,  solution  of 
ammonium  chloride  in  the  proportion  of  120  grms.  of 
solution  to  2  grms.  of  real  cement,  and  of  100  grms.  to 
4  grms.  of  sand  and  cement  (1:3),  and  boiling  for  15  minutes, 
Tomei  obtained  quantities  of  lime  in  solution,  which 
decreased  with  the  age  of  the  test -piece.  A  similar  decrease 
was  observed  in  the  quantity  of  silica  soluble  in  caustic 
soda.  It  therefore  appears  that  the  process  of  hardening 
involves  the  formation  of  silicates  of  increasing  stability. 
A  practical  deduction  from  the  resistance  of  the  neat 
cement  to  the  action  of  the  ammonium  chloride  solution 
being  greater  than  that  of  the  sand  mixture,  is  to  the  effect 
that  a  rendering  of  neat  cement  may  be  usefully  employed 
in  places  where  contact  with  ammoniacal  liquids  is  to  be 
expected. 

Similar  experiments  with  a  solution  of  ammonium  acetate 
made  alkaline  with  ammonia,  gave  similar  results.  From 
the  fact  that  sand  test-pieces  treated  in  this  manner  j'ielded 
a  larger  proportion  of  silica  soluble  in  alkalis  than  did  neat 
cement,  Tomei  concludes  that  the  cement  has  an  action 
on  the  sand  with  which  it  is  mixed  (this  Journal,  1895,  574). 
Microscopic  observation  of  thin  sections  of  set  cement 
showed  numerous  transparent  glassy  particles,  without 
action  on  polarised  light,  embedded  in  the  mass  of  the 
cement.  These  are  considered  to  be  colloidal  silica.  When 
the  age  of  the  cement  increases,  crystals  become  visible, 
together  with  crystalline  plates  showing  double  refraction. 
These  are  stated  to  be  a  consolidated  and  crystallised  form 
of  the  aforesaid  amorphous  silica.  Calorimetric  tests  on 
the  heat  evolved  in  the  setting  of  cement  are  also  described. 
For  these,  20  grms.  were  treated  with  32  per  cent,  of  water 
in  the  calorimeter  and  the  liberated  heat  measured  in  the 
usual  way.  Slow-setting  cement  gave  9,331  cals. ;  cement  of 
the  same  brand,  but  quick-setting,  gave  7,752  cals.  Cement 
made  slow-setting  by  the  addition  of  0*5  per  cent,  of 
gypsum  liberated  3,696  cals.,  and  a  quick-setting  sample  con- 
taining much  silica  and  alumina,  and  a  comparatively  low 
percentage  of  lime,  9,044  cals. — B.  B. 

Efflorescence  of  Double  Ferrous  Aluminium  Sulphate  on 
Brick* exposed  to  Sulphur  Dioxide.  I).  Paterson.  Proc. 
Chem.  Soc.  1895,  [156],  203. 

TiiK  author  has  analysed  the  efflorescence  which  appears 
on  bricks  composing  chambers  in  which  wool  is  bleached 
with  sulphur  dioxide.  Four  analyses  were  made,  and  the 
r'-'-ult s  agree  well  with  the  percentages  required  by  the 
formula  Al/SO,),,  FeSO,,  2411./).  The  salt,  forms  white 
fibrous  crystalline  masses  resembling  asbestos  in  ;t|>pearance. 
It  is  evidently  identical  with  the  salt  often  found  in  volcanic 
oris,  and  the  author's  analyse-  scree  well  with  those 
Dttdfl    by     r'orehammer    of     B    specimen     obtained     from 

Iceland. 

PATENT. 

Mi  i  nil)  Clayt  and  other  Material*  of  a  Similar  Nature, 
more  especially  mitable  fen  Use  in  the  Manufacture  of 
Cement,  an  Improved  Method  of  and  Means  for, 
\V.  I'.  Campbell-Ererden,  London,  and  E.  Prince, 
Barrfngton.    Kng.  Pat.  28,123,  Nov.  2*,  1894. 

Tiff   'lay  oi    mail,  often  of    an  approximately  suitable  com- 

■oeition  for  cement-making,  but  needing  to  be  rendered 
homogeneous,  ii  passed  through  fluted  rollers,  softened  bj 

soaking  in  water,  ground  between  wet  Stonef,  and  mixed    iii 
a  tank   with   lide   pa  brough   which   the  slurry  can 

circulate.     The  product  i-  r<  a<ly  lor  drying  and  burning. 

— B.  B. 


X.— METALLURGY. 

Lead,  Technical  Analysis  of.     II,  Nissenson  and 
B.  Neumann.     Chem.  Zeit.  1895,  11 II  — 1143. 
.See  under  XXIII.,  page  1063. 

The  Assay  of  Gold  Ores,  Interference  of  ('retain  Metals 
in.  I).  G.  Buchanan.  City  Anal.  Soc,  Glasgow,  189  1-95 
[5],  18. 

See  under  XXIII.,  page  1064. 

Arsenic    in   Iron    and  Steel,    Volumetric    Determination  of. 
A.  Mignot.     Rev.  Chim.  anal.  Appliq.  1895,  3,  101. 

See  under  XXIII.,  page  106  I. 

PATENTS. 

Aluminium  and  its  Alloys,  Improvements  in  or  relating  to 
the  Soldering  of.  L.  Oliven,  Berlin.  Eng.  Pat.  22,740, 
Nov.  23,  1894. 

The  surfaces  to  be  united  are  coated  with  a  flux  of  equal  pro- 
portions of  stearin  and  petroleum  oil,  after  being  previously 
heated.  Unalloyed  aluminium  must  be  brushed  whilst 
under  the  melted  solder,  as  specified  in  Eng.  Pat.  23,477, 
1S92  (this  Journal,  1893,  12,  274),  and  the  solder  to  be 
employed  is  that  described  in  Eng.  Pat.  21,162,  1892  (this 
Journal,  1893,12,  932).— W.  G.  M. 

Certain  Iron  Residues,  Improvements  in  the  Utilisation  of. 
C.  Dreyfus,  Manchester.  Eng.  Pat.  24,  837,  Dec.  21, 
1894. 

See  under  IV .,  page  1041. 

Frecious  Metals,  Improved  Method  of  Extraction  from 
their  Ores.  Ew.  Fischer,  E.  Klein,  and  F.  Mahlstedt, 
Bresiau.     Eng.  Pat.  11,072,  June  5,  1895. 

From  10  to  30  per  cent,  of  lead  or  other  metal  is  added  to 
the  mercury  used  for  amalgamation,  in  order  to  increase  its 
bulk,  and  from  2  to  5  per  cent,  of  sodium  or  potassium 
permanganate  is  used  in  conjunction  with  the  amalgamating 
material. — W.  G.  M. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(4.)— ELECTBO-CHEMISTBY. 
PATENTS. 

Electrolytic  Apparatus  for  Decomposing  Metallic  Salts, 
Improvements  in.  C.  Kelluer,  Vienna,  and  Hallein, 
Austria.      Kng.  Pat.  20,259,  (Jet.  23,  1894. 

Tims  invention  has  reference  to  apparatus  for  the  electro- 
lysis of  alkaline  salts — common  salt  solution,  for  example 
— with  the  aid  of  a  stationary  mercury  cathode.  The 
amalgam,  formed  by  electrolytic  action,  has  its  location 
changed  from  the  decomposing  chamber  in  which  it  is 
produced,  to  a  combining  chamber  in  which  it  is  decomposed 
and  the  cation  combined  with  water,  an  acid  or  other  body. 
This  is  effected  by  the  shifting  of  a  partition,  in  the  form  of 
a  bell,  which  is  adapted  to  be  moved  to  and  fro  in  the 
mireury,  and  serves  to  separate  the  two  chambers  from 
each  other. 

The  edges  of  the  partitions  or  bells  move  over  slots  or 
are  notched  to  obviate  displacement  of  the  mercury  serving 
as  a  cathode  al  the  bottom  of  the  vessel.  The  mercury  is 
short-circuited  with  a  third  electrode  for  the  purpose  of 
rapidly  removing  the  alkaline  metal  from  the  amalgam 
(this  Journal,  1893,  162).  There  are  two  sheets  of 
drawings  and  five  claims. — J.  C.  H. 

Storage  I  latteries,  Improvements  in  and  relating  to. 
('.  s.  W.  Brown,  Lower  Edmonton,  England.    Eng,  Pat. 

22,9  73,  Nov.  27,  1891. 

In  this  cell  there  is  a  pair  of  cylindrical  electrodes  arranged 
concentrically,  the  inner  one  comprising  «■  conductor  or 
spreader    having    wiDgs    or    blades   embedded    in    active 
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material,  bo  as  to  t'onn  a  solid  cylinder  that  is  enclosed 
« it iiin  a  perforated  cylindrical  casing  of  non-conducting 
material,  such  n>  celluloid  ;  and  the  outer  one  comprising  a 
perforated  cylindrical  conducting  tube  covered  on  eaeb  side 
with  active  material,  and  enclosed  within  a  perforated 
cylindrical  envelope  of  non-conducting  material  that  covers 
both  its  inside  and  outside  surface-.  The  electrodes  arc 
maintained  at  a  distance  of  a  quarter  of  an  inch  apart  by 
helices  of  non-conducting  material,  such  as  vulcanite,  and 
similar  helices  separate  the  negative  electrode  from  the 
containing  cell. — G.  II.  It. 

Secondary  Voltaic  Batteries,  Improvements  in.     L.  Epstein, 
Bast  Twickenham.     Eng.  Pat.  24,714,  Dec.  19,  1K94. 

These  improvements  relate  to  methods  of  circulating  the 
electrolyte  by  revolving  agitators.  Net  ween  the  electrodes, 
and  extending  through  a  series  of  electrodes,  arranged  in 
one  tauk,  are  agitators,  wheels  or  spokes,  set  in  and  receiv- 
ing motion  from  a  spindle  mounted  in  bearings  on  the  ends 
of  the  tank  or  cell.  The  electrodes  are  perforated  to 
receive  the  spindle.  A  negative  plate  for  a  secondary 
battery  is  claimed,  "  consisting  of  a  sheet  or  a  portion  of  a 
sheet  of  wire  gauze  amalgamated  and  electrolytically  coated 
with  zinc." — J.  C.  It. 

Potassium  Chlorate,  Improvements  in  the  Manufacture  of. 
T.  Parker,  Tettenhall,  Wolverhampton.  Eng.  Pat. 
24,850,  Dec.  21,  1894. 

■See  under  VII.,  page  1046. 

Electrical  Decomposing  Tanks,  an  Improved  System  of 
Conductors  for.  J.  Leith,  St.  Helens,  and  The  Electro- 
Chemical  Company,  Ltd.,  London.  Eng.  Pat.  25,340, 
Dec.  31,  1894. 

Tins  invention  is  primarily  to  reduce  the  cost  of  the  con- 
ductors in  electrolytic  installations.  To  this  end,  the 
conductors  which  lead  the  current  to  and  from  the  generator, 
take  the  form  of  a  number  of  wires  (or  strips),  which  are 
individually  connected  to  the  electrodes  of  the  tanks,  there 
being  as  many  wires  (or  strips)  as  electrodes.  In  an  in- 
stallation of  several  tanks,  arranged  in  series,  the  separate 
electrodes  of  one  tank  are  connected  direct  to  the  separate 
electrodes  of  the  next,  and  so  on,  until  the  electrodes  of 
the  end  tanks  are  provided  with  taper  cables  leading  to 
the  dynamo-electric  machine. — J.  C.  It. 

Substitute  for  Natural  Cork,  an  Improved  Composition 
Applicable  as  ;  and  for  other  Purposes,  such  as  an  Elec- 
trical Insulating  Material.  E.  Herrnet,  Paris.  Eng.  Pat. 
6473,  March  29,  1895. 

See  under  XX.,  page  1061. 

Voltaic  Batteries,  an  Improvement  in.      W.   Shaw,  Edin- 
burgh.    Eng.  Pat.  11,728a,  June  17,  1895. 

The  inventor  claims  the  application  and  use  in  zinc-carbon 
batteries,  of  acetic  acid.  To  the  electrolyte  of  a  3-pint 
Leclancbe  cell  he  adds  \  gill  of  acetic  acid  and,  if  desired, 
|  oz.  of  soda  alum  in  solution,  which  "prevents  crystallisa- 
tion and  unnecessary  chemical  action,  and  promotes  a  rapid 
recuperation  of  the  strength  of  the  batteries." — J.  C.  R. 

Secondary  Voltaic  Batteries,  an  Element  for.     P.  Vanders- 
missen,  Alost,  Belgium.     Eng.  Pat.  16,702,  Sept.  6,  1895. 

Thk  inventor  says  :  "On  a  leaden  rod  which  forms  one 
conductor,  I  string  a  number  of  compressed  discs  of  lead 
oxide,  alternating  with  lead  discs.  I  enclose  the  series  of 
discs  in  a  tube  of  asbestos  fabric  forming  the  lining  of  an 
external  lead  tube  (termed  "the  other  conductor"),  which 
is  perforated  with  numerous  holes,  giving  free  access  for 
the  exciting  liquid.  The  '  element,'  instead  of  being  circular 
in  section,  may  be  rectangular  or  polygonal." — J.  C.  R. 

Alkaline  Salts  [Production  of  Hydrates'],  Improvements 
in  and  connected  with  the  Electrolytic  Decomposition  of. 
W.  A.  Rosenbaum,  Montclair,  New  Jersey,  U.S.A.  Eng. 
Pat.  17,288,  Sept.  17,  1895. 

Aitaratcs  of  the  horizontal  kind  is  shown  and  described 
for  decomposing  sodium  chloride  solution  with  a  moving 


mercury  cathode.  The  sodium  amalgam  is  regularly  de- 
composed electrolytically  in  a  separate  solvent  chamber. 
These  two  electrolytes  are  separated  by  a  dividing  non- 
porous  wall,  dipping  into  a  tray  of  mercury  operated  upon 
as  a  cathode  in  the  chloride  solution.  A  separate  cmodt 
is  shown  iu  the  solvent  electrolyte.  There  are  four  claims. 
The  tirst  says  :  "  In  the  manufacture  of  hydrates  of  alkaline 
metals,  electrolytically  depositing  the  metal  upon  a  mercury 
cathode,  which  is  then  exposed  to  au  electrolyte  containing 
a  separate  anode  ('  preferably  a  row  of  carbon  pencils  .  .  . 
located  as  near  the  surface  of  the  amalgam  as  possible  ') 
and  cathode,  the  anode  being  so  arranged  that  the  oxygen 
liberated  combines  with  the  metal  contained  within  the 
mercury,  the  resulting  oxide  beiug  soluble  in  the  electro- 
lyte."—J.  C.  It. 

(B.)—  ELECTRO-METALLURGY. 

PATENTS. 

Zinc-coated  Wire  and  other  Zinc-coated  Metallic  Articles, 
Improvements  in  or  connected  with  the  Manufacture  or 
Production  of.  The  Cowper-Coles  Galvanising  Syndicate, 
Ltd.,  and  S.  0.  Cowper-Coles,  London.  Eng.  Pat.  19,797, 
Oct.  17,  1894. 

According  to  this  improvement,  the  wire  or  other  article 
is  coated  with  zinc  by  means  of  a  strong  electric  current  in 
a  bath  in  which  finely  divided  zinc  may  be  maintained  i;i 
suspension  to  complete  the  process.  The  current  density 
employed  is  100  amperes  per  square  foot  of  cathode  surface. 
The  product  of  this  operation  has  a  dull  appearance,  and 
although  the  coating  of  zinc  is  protective,  it  is  not  suffi- 
ciently bright  to  be  commercially  available.  The  wire  is 
now  passed  through  a  bath  of  a  metal  or  alloy  having  a 
lower  meltiug  point  than  zinc,  and  good  results  are  obtained 
with  a  bath  composed  of  50  parts  tin,  25  parts  lead,  and  25 
parts  cadmium,  by  weight.  The  article  is  then  passed 
through  rubbers  of  asbestos  or  other  suitable  material, 
which  give  it  a  polish.  Instead  of  submitting  the  article  to 
this  treatment,  it  may  after  the  zincing  bath,  be  passed 
into  a  bath  which  will  cause  a  deposit  of  oxide  of  zinc  in 
the  pores  of  the  metal,  or  into  one  of  a  solution  of  cadmium 
or  a  metal  electropositive  to  zinc,  with  or  without  the  appli- 
cation of  an  electric  current.  The  zinc-coated  articles  may 
also  be  treated  with  silicate  of  soda,  liquid  glass,  or  vitreous 
compounds,  which  will  give  them  a  glazed  appearance. 

— G.  H.  R. 

Aluminium  and  Aluminium  Alloys,  Improvements  in  and 
connected  with  the  Electro-Deposition  of.  P.  Marino, 
Vanves,  France.     Eng.  Pat.  20,354,  Oct.  24,  1894. 

This  invention  relates  to  the  preparation  of  baths  suitable 
for  the  electro-deposition  of  aluminium,  and  of  aluminium 
combined  with  tin,  nickel,  lead,  zinc,  copper,  silver,  gold, 
platinum,  &c.  An  electrolyte  suitable  for  depositing  pure 
aluminium  on  metallic  and  metallised  objects  is  composed 
as  follows : — Well-washed  hydrate  of  alumina,  obtained 
from  any  convenient  source,  is  dissolved  in  hydrochloric 
or  sulphuric  acid,  or  its  equivalent,  till  a  clear  solution  is 
obtained.  To  this  is  added  an  organic  acid,  such  as 
tartaric,  citric,  or  valerianic  acid,  or  a  saccharine  substance, 
or  a  primary  alcohol,  or  an  albuminate,  in  order  to  maintain 
the  alumina  in  solution.  This  liquid  is  then  treated  with 
nitric  or  hydrofluoric  acid,  or  its  equivalent.  The  resulting 
coagulated  substance  is  dissolved  in  caustic  potash  or  soda, 
and  cyanide  of  potassium  is  added  in  the  proportion  of 
about  one-fourth  part  of  cyanide  to  that  of  the  weight 
of  alumina  originally  employed.  The  resulting  solution 
is  boiled  from  15  to  20  minutes  until  its  colour  has 
changed  from  yellosvish  to  dark  brown.  When  cool,  hydrate 
of  lime  or  of  baryta  is  added,  and  after  filtration,  the  bath 
is  ready.  With  suitable  modifications,  which  are  given,  this 
bath  serves  for  the  electro-deposition  of  bimetallic  alloys 
of  alumina  and  tin,  nickel,  lead,  zinc,  copper,  silver,  gold, 
and  platinum  respectively.  The  nine  baths  may  be  em- 
ployed with  a  strong  current,  either  at  the  ordinary  tempera- 
ture, or  at  temperatures  ranging  from  40°  to  80°  C.  A 
soluble  anode  composed  of  the  same  metal  as  that  which 
forms  the  base  of  the  salt  dissolved  in  the  electrolyte,  is 
employed. — G.  H.  R. 
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Electro-Fusion  of  Metals,  and  Apparatus  therefor,  Im- 
proved Methods  oj  Effecting.  B.  II.  Thwaite  and  II. 
Allen,  London.     Eug.  Pat.  2i,879,  Nov.  IS,  1894. 

This  invention  relates  principally  to  improvements  in  a 
former  invention,  Eug.  Pat.  6000,  March  21,  1893  (this 
Journal,  528,  1S94),  and  has  for  its  aim  the  fusion  of  steel 
electrically  and  in  a  reducing  atmosphere.  The  apparatus 
consists  of  a  crucihle  of  clay  or  plumbago,  or  a  combination 
of  the  same,  in  which  is  suspended  a  funnel-shaped  feed- 
vessel  having  an  open  bottom,  which,  when  raised  a  little 
from  the  bottom  of  the  crucible,  allows  the  metallic  materials 
fed  into  it  to  drop  through  and  form  a  cone.  Attached  to 
the  upper  part  of  the  central  feed-vessel  is  an  automatic 
electric  carbon  feed-arrangement,  preferably  such  as  that 
employed  in  the  Brush  arc  lamps,  by  which  two,  four, 
six,  or  more  positive  carbons  fixed  on  each  side  of  the 
vessel  are  constantly  supplied  with  the  electric  current, 
which  forms  as  many  arcs  with  the  metal  dropping  through 
the  orifice  at  the  bottom  of  the  funnel  as  there  are  carbons. 
A  ring  of  copper  on  the  inside  of  the  funnel  makes  contact 
with  the  metal,  and  forms  the  negative  lead.  Means  are 
provided  for  raising  the  inner  vessel  either  automatically  or 
by  hand  as  the  fused  metal  collects  in  the  bottom  of  the 
crucible,  and  the  feeding-vessel,  which  may  have  a  tightly- 
fitting  supply-door,  is  connected  with  a  reducing  gas  supply, 
which  prevents  the  oxidation  of  the  fused  metal  or  the  for- 
mation of  slag.  Some  modifications  of  this  apparatus  are 
described ;  for  instance,  the  positive  carbons  may  be  ar- 
ranged on  the  inside  of  the  feed-funnel,  the  negative  carbons 
being  on  the  outside,  and  both  sets  projecting  below  the 
refractory  material ;  or,  instead  of  employing  the  two  sets 
of  carbons,  the  crucible  itself  may  be  formed  of  plumbago, 
and  constitute  the  negative  electrode,  whilst  the  carbons 
connected  to  the  central  funnel  form  the  positive  electrode. 

— G.  H.  E. 

liich  Alloys  of  the  Metals  of  the  Alkalis  or  Alkali  Earths, 
and  the  Production  of  Halogen  Elements,  an  Improved 
Electrolytic  Process  and  Apparatus  for  Obtaining. 
L.  P.  Hulin,  Modane,  France.  Eng.  Pat.  23,11  7,  Nov.  28, 
1894.     Under  Internat.  Convent.,  May  5,  1894. 

Thk  inventor  proposes  to  employ  two  or  more  anodes  in 
electrolysing  fused  haloid  salts  of  the  alkalis  or  light  metals, 
aluminium,  magnesium,  &c,  to  obtain  alloys,  instead  of 
applying  the  metal  to  form  an  alloy  with  the  light  metal  as 
a  cathode,  in  a  molten  or  highly  heated  condition.  One  of 
these  anodes  (carbon)  does  not  combine  with  the  halogen 
gas.  These  halogen  gases,  chlorine,  &c,  may  be  freed  from 
the  electrolyte  in  condensing-chambers,  or  washed.  The 
separate  metallic  anodes  are  generally  in  the  form  of  bars 
of  any  section.  Where  these  metals,  such  as  manganese, 
chromium,  &<:.,  are  difficult  to  obtain  In  a  metallic  state, 
their  oxides  are  intimately  mixed  with  suitable  quantities  of 
carbon,  and  applied  as  compound  rods. 

Apparatus  is  shown  in  the  shape  of  a  eontaining-pot  of 
iron  let  in  a  furnace,  which  answers  tot  a  common  cathode. 
The  anode*  depend  from  an  insulated  lid.  Outlets  for  gas 
at  the  top  and  for  the  alloy  at  the  bottom  (which  may  be 
stirred  by  a  stirrer  of  iron  placed  therein)  are  provided, 
with  a  feed-inlet  for  the  electrolyte  at  the  tide,  leading  into 
and  .scaled  by  dipping  into  the  fused  electrolyte. — J.  C.  K. 

Articles  by    Electro- Depo  ilivn,   Process  for  the    Manu- 
facture of  Metallic.     La  Societe  des  Cuivres  de  Fi 
Pari-,  France.     Eng.  Pat.  23,679,  Dec.  5,  1H94. 

Tbi  procM  eon  isti  in  the  electro-deposition  of  a  layer  of 
refined  tough  metal  upon  pattern-cores  or  moulds  of  coi 

ipe  to  the  object  to  i>e  produced,  and  which 
serve,  a-  cathodes,  and  are  caused   to  revolve,  preferably 

about  their  vertical    axis,  in    front    of   plate-;    of   appropriate 

form,  which  i        The  pattern-core    forming 

the  eathodei  may  be  made  of  metal  or  other  material 
rendered  conductive,  and  where  the  shape  of  the  articli 

to  i         i  il  difficult  to  detach  from  the  pattern  or 
ild,  the  cathode  may  he  made  of  fusible  alloys,  or  in 
le  parts.     The  anode  ma  j  be  rotated  instead  ol  the 
cathode,  or  the  two  electrodes  may  he  revolved  in 

drfferei  I  'I  he  thickness  of  the 


articles  deposited  may  be  varied  by  varying  the  distance 
between  the  electrodes  and  their  relative  superficial  areas. 

— G.  II.  It. 

Production  of  Copper  by  Electrolysis,  Improvements  in, 
and  in  Apparatus  employed  therein.  .J.  ( '.  Mewburn, 
London.     Eng.  Pat.  25,145,  Dec.  27,  1894. 

The  improvement  consists  in  the  electro-deposition  of 
copper  resulting  from  the  decomposition  of  the  electrolyte 
by  a  current  of  great  intensity,  on  a  revolving  cathode, 
which  is  only  partially  immersed  in  the  electrolyte,  and 
which  may  be  subjected  to  a  rubbing  action  to  remove 
bubbles  of  hydrogen  and  diminish  polarisation.  The  appa- 
ratus consists  of  a  lead-lined  tank,  divided  by  two  partitions, 
which  do  not  extend  to  the  bottom,  and  which  support 
lignum  vita;  bearings  on  which  rest  cylindrical  cathodes, 
the  rotation  of  which  is  effected  by  means  of  bevelled 
wheels.  The  anodes  consist  of  ingots  of  copper  resting  on 
bauds  of  the  same  metal,  the  number  of  which  depends 
on  the  length  of  the  vessel.  Provision  is  made  for  the 
continuous  circulation  of  the  electrolyte,  and  the  rubbing  of 
the  exposed  surfaces  of  the  cathode  may  be  effected  in  any 
suitable  manner. — G.  H.  R. 


XIL-FATS.   OILS,  AND  SOAP 
MANUFACTURE. 

Vegetable  Oil  Industry  and  Extraction  of  Oils  from 
Kernels  and  Seeds.  H.  Maijmon.  Chem.  Rev.  Fe'tt.  u. 
Harz-Ind.  1895,  [26],  4. 

Spindlee  and  Stautz  have  proposed  a  method  for  extract- 
ing the  oil  from  seeds  by  boiling  the  cleaned  and  ground 
seeds  w7ith  a  solution  of  salt  and  molasses,  and  then  pressing 
the  mass  (H.  Becker,  Chem.  Rev.  Eett.  u.  Harz-Ind.  1895 
[21]  ).  The  author  criticises  the  method,  pointing  out  that 
the  temperature  employed  would  be  too  low  to  drive  off 
rancid  matters  from  the  oil,  the  free  fatty  acids  by  which 
the  rancidity  is  caused  requiring  temperatures  of  250°  to 
280°  C.  for  their  removal.  It  is  further  remarked  that  the 
production  of  acrolein — to  which  Becker  ascribes  the  bitter 
taste  of  hot-pressed  oils — can  only  be  effected  above  290°  C, 
a  temperature  never  attained  in  practice. 

The  '•  extraction  process  "  is  the  best  for  seed  oils,  as 
yielding  a  larger  proportion  of  oil,  freer  from  albuminoid 
and  proteid  substances  than  is  obtainable  by  pressure  alone, 
the  residual  cake  being  at  the  same  time  improved  as  a 
feeding  stuff.  For  fine  alimental  oils  this  method  is,  how- 
ever, unsuitable,  the  flavour  of  the  oils  being  lost  in  the 
process  of  driving  off  the  solvent  by  the  aid  of  steam.  For 
such  oils  cold-pressing  is  the  only  process  suitable,  though 
the  cake  may  afterwards  be  treated  with  a  solvent,  and  the 
oil  thus  obtained,  mixed — after  a  process  of  refining — with 
the  cold-pressed  oil. — C.  S. 

Seeds  of  Ncphelium  Lappaceum  and  the  Fat  contained 
in  them,  Chemical  Investigation  of.  M.  Baczewski. 
Monatsh.  fiirChem.  1895,  16,  866. 

These  oil  seeds  were  brought  by  Dr.  Schiffner  from 
Java  on  (he  return  of  his  expedition.  The  seeds  were 
ground  in  a  mill  and  analysed  without  further  treatment. 
The  following  results  note  obtained  :  — 

Water,  5*87  ;  fats  (soluble  in  petroleum  ether),  35*07; 
ether  extract  (excluding  fats),  S'OOj  ash,  1*95;  albumin, 
8*89  ;  wood  fibre,  6*90j  starch,  25*68  ;  sugar,  1*25  per 
c<  Dt. 

No  cholesterol,  lecithin,  or  alkaloids  could  be  found.  The 
following  is  a  summary  of  the  investigation  of  the  fat : — 

Melting  poinl 42"     KJ°  G. 

Solidification  poinl 38°    89°C. 

Specific  gravity  0*9286 

d  eilm   \-_i- ., 

Saponiflcat value 198*8 

Iodine  n ber 89*4 

Oleic  acid,  percentage 13*8 

netting  poinl  ol  the  fatty  acidi B8°    61°  0. 

Solid  poinl  „  57°  C. 

Saponification  value        „  188*4 

Mean  molecular  weight  „  800*9 

Iodine  number  „  41*0 

Oli  \c  ami,  pel  In  „  15 'I 
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'I  be  high  mean  molecular  weight  of  the  acids  indicates  the 
presence  of  an  arid  of  higher  molecular  weight  than  Btearic 
acid.  Am  acid  melting  at  75  C.  was  isolated;  it  had  the 
composition  of  arachidic  acid.     Oleic  acid  also  appeared  to 

he  present.      In  addition    to   these  two  acids,  which  are  thus 

shown  to  be  presort  in  preponderating  quantity  (compare 
Oudemaus,  .).  prakt.  Chem.  99,  418),  a  small  quantity  of 

stearic  acid  was  obtained  by  fractional  distillation  under  a 
pressure  of  100  mm.;  this  was  recognised  by  its  melting 
point  and  composition.      Palmitic  acid  is  absent. — A.  C.  W. 

Beeswax  Oil  (  Wach$Gl).     N.  Kromer.     Chem.  Zeit. 
Uepcrt.  19,  280, 

BBBBWAX  oil,  a  popular  Russian  medicament,  is  obtained  by 
distilling  beeswax  with  lime  or  finely-broken  bricks,  and 
rectifying  over  quicklime.  It  is  a  clear  liquid  with  an 
empyrenmatic  smell.  On  exposure  to  air  it  darkens  and 
thickens,  and  at  a  low  temperature  it  deposits  a  crystalline 
magma.  The  investigation  of  the  latter  shows  that  it  con- 
sists principally  of  normal  heptacosane,  C.,:\\M,  with  small 
quantities  of  a  hydrocarbon  of  m.p.  53°  C,  and  of  normal 
hentriacontane,  C31HW,  a  compound  obtained  by  Krafft  from 
palmitone,  (ClaH;tl)2CO,  and  previously  recognised  as  a 
constituent  of  beeswax  oil  by  Schwalb  (Ann.  235,  1S1). 

— E.  B. 

Critical  Temperatures  of  Solutions,  a  New  Constant  for  the 
Analysis  and  Identification  of  Fatty  Substances,  Hydro- 
carbons, and  Ethereal  Oils.  L.  Crismer.  Bull,  de 
l'Assoc.  Beige  des  Chimiste?,  1895,  [5]. 

See  under  XXII 1., page  1069. 


Adulterated  Beeswax,  Rapid  Detection  of. 
(hem.  Zeit.  189.),  19,   1422. 
See  under  XXIII.,  page  1070. 


G.  Buchner. 


Beeswax  in  Admixture  with  Factitious  Waxes,  Buchncr's 
Method  of  Estimating.  E.  Kissling.  Chem.  Zeit.  19, 
1G82. 

See  under  XXIII.,  page  1070. 

PATENTS. 

Separation  of  Oils  and  Fats  from  Water,  Process  for  the. 
A.  L.  G.  Dehne,  Halle-on-the-Saale,  Germany.  Eng. 
Pat.  21,131,  Nov.  3,  1894. 

See  under  XVIII.  B.,  page  1058. 

Soap,  Improvements  in  the  Manufacture  of     J.  McLaren, 
Bootle.     Eng.  Pat.  24,6G9,  Dec.  19,  1894. 

The  addition  of  powdered  batbbrick  and  the  like,  to  soap. 

— B.  B. 


A.  F.  Beyer 
11,606,  June 


Power  Presses  for  Soap,  Improvements  in. 

and  A.  G.  Beyer,  Paris,  France.     Eng.  Pa 

14,  1895. 
TnE  machine  protected  is  provided  with  a  driving  screw 
working  in  a  nut  of  special  design,  the  action  being  con- 
trolled by  a  pedal  in  the  usual  way,  and  the  fly-wheel  being 
fitted  with  a  brake  to  weaken  the  shock  of  the  fly-wheel  on 
its  return  motion. — B.  B. 

Oil  Filters,  Improvements  in.     P.  N.  Brooks,  Philadelphia, 
U.S.A.     Eng.  Pat.  14,441,  July  30,  1895. 

The  oil  to  be  filtered  is  passed  in  at  the  bottom  of  the 
filter,  which  is  fitted  with  a  heating  coil,  and  forced  through 
a  layer  of  filtering  material,  e.g.,  cork  shavings,  and  then 
through  a  layer  of  water  into  an  upper  storage  tank.  A 
vertical  perforated  pipe  with  horizontal  perforated  arms 
allows  the  injection  of  water  for  cleaning  the  filtering 
material  from  lime  to  time. — B.  B. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(£.)— KESINS,  VARNISHES. 

Gum  Copal  (JBucaramanquina)  in  Colombia.     U.S.  Cons; 
Repts.  Nov.  1895,  B48. 

The  U.S.  Consul  at  Cartagena  announces  the  formation  of 
an  American  company,  bearing  the  name  of  the  Colombian 
Algarroha  ( 'ompany,  for  the  purpose  of  mining  and  export- 
ing the  resina  de  Algarroba,  or  gum  copal,  from  Colombia. 

In  Consular  Reports  No.  152  (May  1893),  p.  48,  the 
Department  published  a  report  from  the  Consul-General  at 
Bogota,  describing  a  gum  (or  mineral, as  it  was  then  called) 
found  in  the  alluvial  deposits  of  that  country,  under  the 
name  of  "  bucaramanqiiina."  Samples  of  this  gum  were 
sent  to  Washington  and  were  subjected  to  analysis,  with  the 
following  results  : — 

Mineral  re-in  No.  1,  laminated. 

Mineral  resin  No.  2,  lump. 


Components. 


Xo.  1. 


Xo.  2. 


0-75 

(1-2 

77*98 

9-14 

o-n 
11-87 

0-55 

Ash    

V46 

68*15 

8*97 

0'J4 

20 '73 

loroo 

100-00 

For  comparison,  analyses  of  the  samples  of  a  similar 
resin,  reported  in  Comptes  Rendus,  vol.  96,  page  1453,  are 
given,  and  also  an  analysis  of  pine  resin  from  the  Pinus 
palustris .- — 


Components. 


From 
Bucara- 
manga. 


From 
Province  of 
Antioquia.  \ 


Pine 
Resin. 


Carbon  

Hydrogen 

Nitrogen 

Oxygen 

Total 


82'7 
10-8 

6:5 


71-89 
6-51 
0-03 

21-57 


73-9 
9-35 

]i';:75 


100-00 


100-00 


100-00 


Bucaramanqiiina  appears  to  be  identical  with  gum  copal. 

The  pioneers  of  this  enterprise  in  January  of  this  year 
fouud  large  deposits  of  the  valuable  material  in  Gelares, 
15  miles  from  the  Magdalena  up  the  San  Jorge  River  ; 
Punta  Barrilla,  30  miles  up  the  San  Jorge  ;  and  Tasecaluma, 
7  miles  from  Magangua,  near  the  San  Jorge  River.  At 
the  last  named  place  the  best  gum  was  found. 

A  concession  was  accordingly  obtained  from  the  Colom- 
bian Government  giving  the  company  the  sole  right  to  mine 
"  gum  copal  "  in  Colombia  for  20  years.  In  return  for  this 
grant  the  Government  exacts  the  sum  of  1  dol.  (Colombian) 
for  every  quintal  of  copal  shipped  from  the  country. 

A  test  of  the  samples  procured  by  the  Algarroba  Com- 
pany was  made  by  Professor  Doremus,  of  New  York,  who 
gave  it  as  his  opinion  that  the  new  gum  would  compare 
most  favourably  with  the  famous  Kauri  gum  of  New 
Zealand — the  highest  grade  varnish  gum  known,  so  far,  to 
commerce.  Gums  of  this  superior  quality  are  at  present 
found  only  in  New  Zealand,  Zanzibar,  and  Australia.  A 
few  slight  "formations  have  been  discovered  in  Mexico,  but 
these  have  subsequently  proved  to  be  of  no  value.  As  this 
gum  is  the  body  of  all  varnishes,  it  will  be  readily  seen 
that  its  production  in  large  quantities  in  a  country  so  near 
New  York  as  Colombia  is  a  matter  of  considerable  com- 
mercial importance. 

The  gum  is  found  in  large  lumps  in  the  soft  alluvial  soil 
at  the  foot  of  the  algarroba  tree,  and  it  is  proposed  to 
employ  native  women  to  dig  for  it,  costing  about  10  cents 
(Colombian)  per  diem  each. 
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It  is  intended  also  to  t  ike  out  the  gun)  at  Rio  Ilocha,  on 
the  sea  coast,  when-  it  is  said  io  be  plentiful,  as  well  as  in 
the  San  Jorge  section,  thus  saving  cost  of  transport. 

Gum  copal  is  an  accumulation  of  exudations  from  the 
algarroba  tree,  extending  over  an  indefinite  period  of  time. 
The  tree  itself,  which  resembles  the  beech  in  appearance, 
can  be  tapped  like  a  rubber  tree,  but  the  sap  or  gum  thus 
produced,  lacking  the  seasoning  of  age,  is  practically 
worthless.  Indeed,  the  deeper  in  the  ground,  that  is,  the 
older  the  "  resina  de  algarroba  "  is  found,  the  more  valuable 
it  is  as  a  varnish. 

(C.)— INDIA- RUBBER,  &c. 

Imitation  Caoutchouc  from    Vegetable  Fibres.     Thomas  A. 
Edison.     Papier  Zeit.  75,  1895,  2386. 

The  author  has  discovered  that  by  treating  vegetable  fibres 
with  hydrofluoric  acid,  a  peculiar  substance  is  obtained, 
which  may  be  employed  for  a  number  of  p  irposes  as  a  sub- 
stitute for  vulcanised  rubber.  The  vegetable  fibres,  such  as 
paper  pulp,  boards,  bamboo  fibres,  &c,  when  treated  with 
hydrofluoric  acid,  produce    a    transparent,    tough,  flexible, 


waterproof  material.     The  excess  of  acid  may  be  removed 
by    pressure    and    the   material    dried,   the    treatment  with 
alkali  being  unnecessary.     To  make  blocks  similar  to  th 
of  rubber,  sized  or  unsized  sheets  of  paper  are   placed  one 

upon  the  other  according  to  the  thickness  required,  and 
then  treated  with  hydrofluoric  acid  and  pressed.  The 
block  thus  produced  may  be  cut  or  rolled  to  any  desired 
shape.  The  material  is  totally  different  from  parchment, 
and  is  used  by  Edison  as  an  insulating  material,  and  for 
making  carbon  filaments  for  incandescent  lamps. — S.  1'.  E. 

India-Rubber,  Contributions  to  the  Chemistry  of.     K. 
Henriques.     Chem.  Zeit.  1895, 19,  1918. 

The  author  insists  on  his  former  conclusions,  viz.,  that 
vulcanised  india-rubber  is  easily  changed  by  heat,  and  that 
the  change  depends  upon  the  amount  of  free  sulphur 
contained  in  the  same  (this  Journal,  1895,  758).  The 
previous  experiments  have  been  repeated,  starting  with  a 
good  crude  rubber,  and  testing  it  as  such,  and  also  in  every 
stage  of  its  purification.  The  results  are  shown  in  the 
following  table  : — 


Sulphur. 

Increase  or  Loss  in  Weight. 

After  Heating. 

Difference 
between 

Sample. 

Heated  to  100 

3 

Heated  to 
120° 

Loss  of 
Sulphur. 

Appearance. 

Maximum 

and 

Minimum 

Weights 

2  hours. 

4  hours. 

6  hours. 

8  hours. 

( Absorbed 
Oxygen). 

tn.ee 

701 

1*96 

7"01 

2  (it 

7*01 

3-01 

-3-8 
-2-9 
-0-68 
-1*15 

-0-4 
-045 
-O'l 
-0#25 

+  0-2.5 
-0  35 

+0-7 

-3"65 

-2'9 

-0-53 

-1-3 

-0-3 

-0-4 

+  02 

-0-25 

+0'6 

-o-i 

+1*2 

-3-65 
-2'9 
-0-43 
— 1*65 
-0  25 
-0-7 
+  0"55 
-0't 
+  0-95 
-0-3 
+  1-45 

-3-, 

— 2-y 

-0-44 

— 8*05 

-0-15 

-0-9 

-1-1-15 

—0*05 

+  1-7 

-o-l 

+2*6 

3:8 

1-41 

.. 
1-04 

0*74 

Moist 
Melted 

Moist 

Melted 

Hard 

Very  sticky 

Hani 

Rather  stickv 

Hard 
Rather  sticky 

0'15 

4a.      .,      sulphur  extracted ... 

o:io 

0-76 
0-25 
0"50 

i,".         „          sulphur  extracted 

8.            „          (medium) 

6a.       •„         sulphur  extracted 

7a.         „          sulphur  extracted 

1-25 
1-00 
1-70 
0T.4 
2-GO 

It  will  be  seen  that  ] ,  2,  and  3,  after  losing  their  moisture 
during  the  first  two  hours  of  heating  at  100',  scarcely  suffer 
any  further  change  in  weight.  Much  the  same  thing  ocean 
in  the  case  of  4a  ;  in  this  case  the  trace  of  sulphur  left  in 
the  sample  would  account  for  the  small  amount  of  oxygen 
absorbed. 

The  conclusion  drawn  is,  as  before,  that  the  absorption  of 
oxygen  is  increased  with  the  increase  in  amount  of  chemi- 
cally combined  sulphur. 

In  order  to  afford  additional  proof  of  this,  and  to  find  out 
how  much  oxygen  could  be  absorbed,  fresh  quantities  of 
samples  5— 7a  were beated  at  I20°antil  the  weight  remained 
constant,  and  were  then  heated  to  150°.  Ko  further  inert 
in  weight  was  then  observed,  but  a  decrease  due  to  decom- 
position.    The  result-  of  the  heating  are  shown  below  : — 


addition  of  acid,  a  thick  yellow  oil,  easily  soluble  in  alcohol 
and  ether,  pointing  to  the  possibility  of  the  oxygen  being  in 
the  form  of  hydroxyl.  The  products  obtained  by  heating 
samples  5 — la  lo-t  their  elasticity  almost  completely,  and 
became  dark  anil  much  more  soluble.  The  solubility  in 
carbon  bisulphide,  for  instance,  was  as  follows  :  — 


Sample. 


5a. 


a„. 


7a. 


Heated  :.t  120° 


I  i  'lue  to 

Oxygen  absorbed. 


to. 


7a. 


Fresh , 

8  hours  at  inn      i_m 


Per  Cent. 

2  "28 
28-82 


IVr  Cent. 
2*00 
20*28 


Per  Cent. 
2-. -55 
29-10 


0T, 

o-j. 

0*6 

o:» 

i-e 

1   t 

i) 

rt 

1-7 

i:t 

27 

1*8 

)!> 

till 

3    1 

)"> 

32 

I'M 

t'M 

B'M 

2  hours 

'      

<;     

*     

i 



■hur 


The  amount  of  oxygen  absorbed,  at  shown  in  the  fbre- 

goiug,  is  thus  seen  to  be  greater  the  greater  the  amount  of 

mically    combined    sulphur   tb<  in    the 

experimi  n t -  showed    that    thi- 

correspondi    i  not    occur  with  all  rnlcanised   Para 

robbers,  and  that  th«'  oxidation  is    not  due  to  formation  of 

product-  r,f  the  DStnreoi  tolphones,  a*  the  author  suggested, 
but  that  product!  of  an  acid  nature  an-  in  patt  form' 'I 

My   treating  several    oxi'i  imples    with   alcoholic 

>,    4 — 8    DO)    >  .  ,  t.    was    extracted,    giving,    on 


All  the  experiments  were  made  in  a  closed  drying  oven 
away  from  the  light.  Miller  and  Clarke  (Journ.  Chem.  Soc. 
1865)  found  that  pure  unvulcanised  Para  rubber  absorbed 
2*8  per  cent,  of  oxygen  in  nine  months  by  standing  exposed 
to  light.  The  author  has  exposed  a  sample  for  six  weeks 
without  any  apparent  change. 

Some  practical  results  from  the  experiments  are  :  that  the 
presence  of  a  small  quantity  of  free  sulphur  (not  above  6  per 
cent.)  is  necessary  to  ensure  the  durability  of  the  material, 
especially  at  a  high  temperature  ;  and  that  in  the  vulcanisa- 
tion process  the  presence  of  air  should  be  avoided  as  much 
as  possible.—  II.  M. 

Imliii-Ruhlicr,   Uiscustion  on.     V.  Schnltze.     Chem.  Zeit. 

<:.,  19,  2042. 

I.N  a  letter  to  the   editor,  the    writer  criticises   the   previous 

communications  of  Henriques.     He  says  that  Henriques  is 

wrong  in  supposing  that  "  white  "  substitute  is  used  in 
large  quantities  ill  the  india-rubber  industry.  In  a  well- 
known  German  factor]  the  monthly  consumption  of  rnbber- 
mbttitnt*  —Brown,   7,500—8,000    kilos.  ;    White, 

1  lilt— 150  kilos. 

Similar  flgnrei  could  in-  adduced  from  two  other  factories 

known  to  the    writer.      Intimations    from    (Icrimm,    French, 
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and  English  works  prove  that  the  general  consumption  is 
Bimilar. 

••  White  "  Bubstitute,  kept  in  closed  bottles,  decomposes 
comparatively  quickly  into  a  thick  oily  mass  ;  some 
qualities  in  months,  others  after  11  few  years.  Good  brown 
substitute  is  not  decomposed  in  12  years.  All  samples  of 
"  white  "  substitute  that  have  come  into  the  writer's  hands, 
heated  to  110°  have  changed  more  or  less  in  a  week,  the 
majority  becoming  quite  liquid. — II.  M. 

Tndia-Rubber,  Discussion  on.     R.  Henriques.     Chem.  Zeit. 
1895,19,  2043. 

In  a  letter  to  the  editor  the  writer  answers  that  of  Schultze 
(see  previous  abstract).  As  regards  the  consumption  of 
"  white  "  substitute,  he  says  that  of  the  works  known  to  him 
the  hard-india-rubber  works  use  generally  oils  treated  with 
sulphur  ("  Brown  "  substitute),  whilst  all  the  others  use  at 
least  as  much  sulphur  chloride  addition  products  ("  White  " 
substitute).  In  four  North  German  factories  the  consump- 
tion of  "  white "  compared  with  "brown"  substitute  is 
between  2:2  and  5:2.  He  further  denies  that  the  best 
commercial  "  white "  substitutes  will  decompose  com- 
paratively quickly  in  a  closed  flask.  Rape-seed  oil 
substitute  will  keep  for  jears  unchanged,  whilst  castor  oil 
substitute  decomposes  after  a  few  months. — II.  M. 

PATENT. 

Gutta'Percha,  Improvements  in  Treating.  1?.  Hutchison, 
Prestwick,  and  J.  Binnie,  Barassie,  both  in  the  County 
of  Ayr.     Eng.  Pat.  24,673,  Dec.  19,  1894. 

Gutta-percha  is  dissolved  in  about  two  parts  by  weight 
of  oleic  acid  in  a  steam -jacketed  pan,  provided  with 
mechanical  stirrers.  On  cooling,  a  portion  separates  in 
flakes.  This  is  freed  from  the  solution  by  simple  pressure, 
and  in  order  to  remove  the  last  traces  of  oleic  acid,  the 
residue  is  thoroughly  washed  with  alkali  and  water.  The 
substance  thus  obtained, which  the  inventors  call  "Tabanite," 
is  dried  and  made  into  the  desired  articles,  with  the  aid  of 
heat,  by  compression  or  moulding.  It  is  said  to  be  of  a 
compact,  moderately  hard  and  springy  character. — D.  B. 


XIY .—TANNING.  LEATHER,  GLUE,  SIZE. 

Quebracho  as  a  Tanning  Material*    U.S.  Cons.  Reports, 
Nov.  1895,  2§9. 

German  tanners  have  adopted  quebracho  and  other  tanning 
materials,  such  as  divi-divi,  myrobalans,  japonica,  mimosa, 
valonia,  algarrovilla,  &c,  in  place  of  oak  bark.  The  leather 
industry  of  Germany  has  shown  great  progress  in  recent 
3-ears;  and  quebracho,  the  new  tanning  material,  has  produced 
a  revolution  in  tanning  upper  and  sole  leather.  It  is 
now  used  all  over  Germany  and  other  countries  on  the 
Continent. 

Quebracho  wood  is  imported  principally  in  logs  and  on 
sailing  vessels.  It  came  originally  from  the  province 
of  Santiago,  in  Chile,  but  this  source  of  supply  is  gradually 
becoming  exhausted.  In  recent  years,  in  the  Argentine 
Republic,  extensive  forests  of  quebracho  have  been  opened 
up.  Of  quebracho  two  varieties  are  known,  the  red  and 
white.  Red  quebracho  is  richer  in  tannin  than  the  white, 
the  average  contents  being  from  18  to  20  per  cent. 
Considering  the  intrinsic  value  of  this  tanning  material, 
it  is  cheaper  than  oak  bark  and  nearly  as  cheap  as 
hemlock.  Owing  to  its  very  high  percentage  of  tanning 
qualities,  quebracho  contains  relatively  a  small  proportion 
of  so-called  non-tanning  substances,  and  in  this  respect 
has  much  resemblance  to  gambier.  These  non-tanning 
substances  are  an  important  factor  in  the  manufacture 
of  leather,  as  they  fill  and  nourish  the  leather,  and  also 
impart  the  necessary  acidity  to  liquors,  although  not 
assimilating  in  a  direct  manner  with  the  fibre  of  the  hide. 
Quebracho,  it  is  stated,  does  not  possess  a  sufficiency  of 
these    non-tanning    properties    to    jicld    well  -  nourished 

*  From  information  furnished  by  \Y.  M.  Kuhlow. 


leathers,  and  its  use,  therefore,  is  only  to  be  recommended 
in  combination  with  other  agents  stronger  in  non-tanning 
substances. 

The  supply  of  quebracho  maybe  considered  inexhaustible. 
Hearing  the  thirty-first  degree  of  longitude  in  the  Argentine 
Republic,  the  pampas,  the  largest  grazing  lands  known  to 
the  world,  gradually  develop  into  immense  forests  known  as 
chaco.  The  chaco  is  wonderful  for  its  luxuriant  and  varied 
vegetation  ;  among  this,  in  abundance,  the  red  and  white 
quebracho  arc  found.  The  red  quebracho  does  not  attain 
a  great  height,  although  the  trunk  is  well  developed.  Of  a 
reddish-brown,  this  wood  is  heavy  and  hard,  and  has  tanning 
qualities  which  of  late  years  have  become  highly  appreciated 
in  Europe.  It  is  stated  that  the  tract  of  country  can 
furnish  a  fabulous  amount  of  quebracho  wood,  practically 
an  inexhaustible  amount,  while  the  present  yearly  con- 
sumption is  but  1,000,000  tons. 

Ten  years  ago  the  exports  of  wood  from  the  Argentine 
Republic  aggregated  in  value  75,000  dols.  ;  during  189_' 
this  value  increased  to  1,500,000  dols.  Very  recently  a 
sawmill  has  been  erected  at  each  of  the  ten  railway  stations 
between  Rosario  and  Beaurequiste.  On  the  value  of  the 
woods  arriving  at  the  sea  a  tax  of  from  3  to  7  per  cent,  is 
levied.  The  unlimited  supply  and  low  cost  of  production 
make  quebracho  wood  one  of  the  cheapest  vegetable  tanning 
materials  known. 

The  red  quebracho  contains  in  considerable  quantity  a 
red  colouring  matter  which  is  hardly  soluble  in  cold  water, 
but  will  dissolve  readily  in  warm  water.  Eor  this  reasoD, 
quebracho  extracts,  if  not  properly  treated,  will  impart  a 
reddish  tint  to  leather.  Used  alone,  quebracho  extract  will 
only  yield  a  leather  of  poor  colour,  but  when  combined  with 
alum  and  salt  it  yields  finer  results  even  than  gambier. 
Leather  tanned  with  quebracho,  alum,  and  salt  has  a  pale 
straw-yellow  appearance,  the  flesh  side  being  almost  white. 
In  first  using  quebracho  extract,  it  is  important  to  use  much 
weaker  liquors  than  those  needed  with  other  tanning 
agents. 

There  are  large  extract  works  in  Reuners  and  Benrath, 
near  Hamburg ;  also  in  Oberlahnstein-ou-the-Rhine  and 
Erankfort-on-the-Main.  In  these  factories,  the  wood  is  cut 
by  machines  specially  built  for  that  purpose.  It  is  cut  from 
the  log  in  two  different  ways— side  and  head  cut.  The  side 
cut  is  of  fine,  thin,  small  chips,  up  to  about  1  in.  long, 
and  the  head  cut  consists  of  smaller  and  coarser  pieces. 
Quebracho  extract  is  manufactured  in  crystal  and  soft  paste. 
The  crystal  is  put  up  in  cases  of  150  kilos.  (330  lb.),  and 
costs  about  10-  75  dols.  It  contains  about  65  to  70  per  cent, 
of  tannin.  The  paste  is  put  up  in  barrels  of  from  230  to 
250  kilos.  (507  to  551  lb.),  and  contains  about  45  per  cent, 
of  tannin. 

Dismfection    of  Hides  and  Skins    in    the   United    States, 
Measures  for.     Board  of  Trade  Journal,  Dec.  1895. 

The  Erench  Consul  at  New  York,  in  a  recent  report, 
forwarded  to  his  Government  the  following  information 
respecting  the  measures  adopted  in  the  United  States 
relating  to  the  disinfection  of  hides  and  skins  : — 

"Article  17  of  the  Customs  law  of  the  28th  August  1894, 
reproducing  Article  20  of  the  McKinley  tariff,  absolutely 
prohibits  the  entry  of  hides  and  skins  into  the  United 
States.  At  the  same  time,  the  Einauce  ^Minister  has  the 
power  of  authorising  the  admission  of  such  of  the  above  as 
are  imported  from  countries  declared  free  from  epizootis, 
or  even  from  suspected  countries,  provided  that  they 
undergo  such  preliminary  measures  of  disinfection  as  are 
prescribed  for  the  safety  of  American  cattle.  The  Statts 
of  the  New  World  alone  have  been  declared  free  from 
disease,  and  the  products  in  question  of  these  countries  are 
admitted  without  formalities  when  they  arrive  direct  from 
the  country  of  origin.  As  for  the  other  countries  of  the 
Old  World,  and  especially  Erance,  they  are  declared 
suspected,  and  hides  and  skins  therefrom  can  only  be 
admitted  into  the  United  States  after  having  been  disin- 
fected to  the  satisfaction  of  the  Customs  agents  at  the 
American  port  of  arrival,  and  at  the  expense  of  the 
consigner. 

Hides  and  skins  of  animals  other  than  of  the  bovine 
species  are  not  subjected  to  any  prophylactic  formality. 


Dec.  31, 1S95.] 
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Up  to  the  present,  the  Minister  of  Agriculture  has  not 
specified  any  particular  means  of  disinfection  as  obligatory 
on  all  occasions,  but  has  confined  himself  to  suggesting 
certain  methods  of  procedure,  i.e.,  the  deposit  in  lime  for 
40  days,  24  hours'  immersion  in  a  solution  of  crystallised 
carbolic  acid  at  5§  per  cent.,  or  of  corrosive  sublimate  at  1 
per  1,000. 

Dried,  salted  skins,  skins  prepared  with  arsenic,  and 
clippings  of  skins  treated  with  lime  are  exempt  from 
■disinfection ;  a  declaration  on  oath  made  by  the  importer 
that  they  have  been  so  prepared  is  sufficient. 

A  decision  was  given  last  August  by  the  Minister  of  the 
Treasury  that  the  skins  must  be  immersed  in  the  solution, 
and  that  it  was  not  sufficient  that  they  should  be  sprinkled 
with  it  only. 

Albumin  and  Glue-yielding  Substances,  Action  of  Alcoholic 
Soda  Solution  on.  W.  Fahrion.  Chem.  Zeit.  1895, 
19,  1000. 

See  under  XXIII.,  page  1072. 


XV -MANURES,  Etc. 

Alkaline   Salts  in   Manures,  Estimation  of.     A.  Cameron. 
City  Anal.  Soc.  Glasgow,  1894-95,  [5],  1G. 

See  under  XXIII.,  page  1065. 

PATENT. 

Animal  Blood.  Treating  for  Manurial  Purposes.  R.  T. 
Savage  and  E.  G.  Walker,  both  of  Norwich.  Eng.  Pat. 
8101,  April  24,  1895. 

The  blood  is  exposed  to  the  air  until  decomposition  sets  in. 
To  every  16  lb.  are  then  added  3  oz.  of  ferrous  sulphate 
and  3  oz.  of  hydrochloric  acid. 

The    mass    is    then    dried   and   powdered,   yielding    an 
inodorous  substance. — L.  de  K. 


XVI.-SUGAR,  STAKCH,  GUM.  Etc. 

Sugar  Maple,  Cultivation  of,  in  North  America.  May. 
U'ochenschr.  Centralver.  f.  Kiibenzuckerind.  1895,  43, 
672. 

The  cultivation  of  this  tree  as  a  source  of  sugar  is,  con- 
trary to  general  opinion,  increasing;  the  total  production 
amounts  yearly  from  3  to  8j  million  mtr.-centners,  16  kil<><. 
per  head  being  consumed  in  Vermont  State.  Tin-  trees 
flourish  in  a  dry  soil,  rich  in  potash,  and  in  a  sunny 
southern  aspect  ;  the  most  favourable  situation  being  by 
the  outskirts  of  woods.  They  supply  sugar  from  their 
20th  vear,  an<l,  if  precautions  be  taken,  such  as  necessary 
limitation  of  the  amount  of  juice,  the  stopping-np  of  bore- 
hole-, the  tree  suffers  no  harm.  Cold  anil  dry  winters,  in 
-which  windy  nights  are  followed  by  sunshine,  appear  to 
favour  the  transformation  of  starch  into  cane  sugar.  Tin: 
harvest  commence,  early  in  March  and  continues  for 
about  '■',<)  da\-.  A  tree  yield-  u-ual!yfrom  1  to  .'(  kilo-, 
of  -uj/ar  annually,  or  in  very  exceptional  ease-  I  .">  kilos,  j 
48  to  .06  litre-  of  juice  produce  I  kilo,  of  sugar.  A  tap- 
hole  slanting  downward*,  I  |  cm.  wide  and  2j  cm.  deep, 
bond   from    50      7"<    em.    above    the    -round,   and    a    tin 

tube  with  a  cuTTed  end  carrying  a  -mall  pail  of  the  tame 
metal  and  fitted  with  a  lid,  is  inserted  into  the  cavity.     The 

juice  is  collected  twice  daily,  and  at  once  evaporated  in 
boiling  pans  into  syrup  or  massecpite.  The  latter  i-  either 
run  into  loaf  mould-  containing  10  kilo-.,  or  into  cake 
moulds    with    finely  perforated    bottoms    ami    divided    into 

\i    partitions,   each     containing    l     kilo.      Taking     into 

oast    the   qualities  of   the    sugar    maple,  the   author  eon 

•  m  that  its  cultivation  might  well  he  taken  np  in  Europe. 

-J.  L.  I!. 

Juice,  Nature  of,  from  the  Nodet   and  Internodei   of  the 

•  m.    Hull.  A--.  China.  1895,  13, 

Thk  proportion  of  redacmg  sugar  in  the  juice  from  the 

the  cane  is    nut  It  i   than  that  found  in  the  int.  i 


node,  whereas  the  latter  contains  larger  quantities  of 
organic  non-sugar.  This  consists  of  cellulose,  hemi- cellulose, 
gums  (saccharifiable  by  acids),  ami  amides  ;  and  of 
albuminates  which  are  only  capable  of  coagulation  in  the 
case  of  the  juice  from  the  nodes.  The  purity  of  the  node 
juice  is  generally  about  10  per  cent,  lower  than  that  of  the 
internode,  an  amount  which  increases  when  the  canes  are 
damaged  ;  the  resulting  gums  and  hemi-celluloses  giving 
rise  to  large  quantities  of  reducing  sugar.  For  young 
canes  with  but  few  roots,  the  nodes  perform  a  similar 
function  as  seeds  for  blossoming  plants,  that  is  to  say, 
they  afford  the  first  nourishment  to  the  cane  at  its  earliest 
stage,  the  sugar  from  the  internode  giving  some  supple- 
mentary assistance.  Since  the  ripe  sugar  caue  does  not 
contain  starch,  glucose  may  be  regarded  as  the  first 
assimilation-product— an  assumption  in  harmony  with  the 
fact  that  the  young  and  growing  parts  contain  reducing 
sugar. — J.  L.  B. 

Heydeche's "  Foam-Crystallisation"  of  Sugar.  Kohler. 
D.  Zuckerind.  1895,  20,  1374. 
Br  means  of  a  pressure  pump  and  of  suitably  situated  dis- 
tribution-tubes, air  is  forced  into  the  massecuites  from  after- 
products  which  have  been  evaporated  to  the  consistency 
of  the  •'  thread  test,"  until  a  frothy  mass  of  somewhat 
less  than  sp.  gr.  1-00  is  formed.  In  pans  holding 
30  cb.  m.,  this  requires  from  6 — 8  hours ;  the  mass  must 
not  sink  together,  but  should  remain  frothy  and  mobile. 
It  is  allowed  to  stand  without  warming  for  10  days  in  the 
case  of  runnings  from  first  products,  and  for  8 — 10  weeks 
with  those  of  second  products.  The  homogeneous  crystalline 
mass  can  then  be  run  off,  or  pressed  out,  and  ceutrifugated 
with  or  without  a  slight  washing  with  syrup.  Runnings 
from  first  products  yield  30 — 40  per  cent.,  those  from 
second  products  20 — 30  per  cent.,  of  a  bright  good  sugar. 
Comparisons  on  a  large  scale  show  better  results  than 
those  with  the  usual  processes,  whilst  the  purity  quotients 
of  the  runnings  are  correspondingly  lower. — J.  L.  B. 

Inverting  Action  of  the  French  Officinal  Chloride  of  Iron 
Solutions.     M.  H.  Herissey.     J.  Pharm.  Chim.  1895,  6 
Ser.  2,  203. 

Tin;  author  found  that  581  grms.  of  cane  sugar  per  litre* 
hail  been  inverted  in  a  chloride  of  iron  syrup  which  had 
been  prepared  for  six  weeks.  For  a  more  minute  examina- 
tion of  the  conditions  of  inversion,  he  made  the  follow-in"- 
experiments  :  — 

1.  Solutions  containing  13-3  per  cent,  of  ferric-chloride 
(in  which  the  absence  of  hydrogen  chloride,  free  chlorine, 
and  ferrous  chloride  had  been  ascertained)  were  exposed  to 
light  at  14 — 15°,  and  kept  in  darkness  at  the  same  tempera- 
ture. At  the  end  of  25  days,  small  quantities  of  free  acid 
and  ferrous  chloride  were  detected  in  the  former,  and  to  a 
lessei  degree  in  the  latter. 

2.  Such  solutions  of  ferric  chloride,  after  exposure,  yielded, 
when  mixed  with  solutions  of  cane  sugar,  almo-t  the  same 
amount  of  invert  sugar  in  either  case. 

3.  Two  solutions  containing  ferric  chloride  and  cane 
sngar  were  prepared;  the  one  exposed  to,  and  the  other 
e  ut  fully  protected  from,  light,  and  both  were  maintained  at 
tlw  same  temperature.  Inversion  took  place  to  a  o-reater 
extent  in  the  former  ;  from  this  it  appears  that  light  alone 
bafl  a  comparatively  slight  effect  upon  solutions  of  ferric 
chloride,  but  that  a  decided  and  rapid  change  ensues  when 
organic  substances  such  as  cane  sugar  are  present. — .1.  L.  B. 

Starch,  Changes  of,  when  dissolved  in  Heated  Glycerin.   K. 
Zulkowsky  and  l'».  Franz.     Biedermann's  Centralbl.  iH't."> 

557. 

Whin  pure  potato  Btarch  is  heated  with  glycerin,  vaiy- 
ing  products  are  produced  according  to  the  temperature 
employed. 

At  r.io  ('.  soluble  stanh  is  produced.  This  is  precipitated 
by  lime-water,  baryta  water,  or  alcohol.  When  the  precipi- 
tate from  alcohol  IS  kepi  for  a    long  time  ill    the   dry  .-late,  it 

is  gradually  re-transformed  into  the  ordinary  (insoluble) 

•  'She  strop  d<  sucn  ofthi  French  Pharmacopoeia  is  prepared  by 
Ivlng  l,70i  i  in  I  litre  of  water. 
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form.     A   similar  change,  with  gelatiuisatioo,  occurs  with 
strong  aqueous  solutions  on  keeping,      Iodine  gives  a  deep 
blue  coloration,  and  the  specific  rotation  is  +  ins-:i  . 
At  200   ('.  erythrodextrin  is  Formed.    It  is  precipitated  by 

alcohol  as  a  white,  sandy,  and  non-hygroscopic  powder. 
Baryta-water  only  precipitates  it  from  aqueous  solutions  on 
the  addition  of  alcohol.  It  gives  a  cherry-red  coloration 
with  iodine,  and  has  a  specific  rotation  of  +  181.  It 
reduces  Fehling's  solution,  though  1< >ss  strongly  than  does 
Lintner's  malto-dextrin. 

At  210°  C.  aehrodextrin  is  formed.  This  is  hygroscopic, 
gives  a  brownish-yellow  coloration  with  iodine,  and  has  a 
specific  rotation  of  +  178*5°.  Its  action  with  Folding's 
solution  is  similar  to  that  of  erythrodextrin. 

When  the  glycerin  solution  of  starch  is  heated  for  a  long 
time  at  210°,  two  products  soluble  in  alcohol  are  gradually 
formed.  The  one,  soluble  in  dilute  alcohol,  has  a  specific 
rotation  of  +  151  •  5° ;  the  other,  soluble  in  strong  alcohol, 
resemhlcs  gum  Arabic,  and  has  a  specific  rotation  of 
+  98-9  .—  L.  T.  T. 

Cane  Sugar,  its  Distributioti  in  Plants,  its  Physiological 
Importance,  and  the  Soluble  Carbohydrates  which 
accompany  it.  Schulze  and  S.  Frankfurt.  Zeits.  f. 
Spiritusind.  1895,  18,  222. 

See  under  XXIV.,  page  1074. 

PATENTS. 

Crystallisation  of  Sugar  out  of  Sugar  Solutions  or  Mass 
Cuite,  Improved  Device  for  Promoting.  L.  Fuchs, 
Brunswick,  Germany.     Ping.  Pat.  16,340,  Aug.  81,  1895. 

The  device  consirts  of  a  single  chain  or  series  of  endless 
chains  arranged  so  that  tbey  may  be  kept  in   motion  either 
continuously   or  intermittently;  and  which  move   partly  in 
and  partly  outside  the  solution,  thus  effecting  a   circulation    i 
of  a  small  portion  of  that  solution. — A.  L.  S. 

Adhesiee  Pastes,  Improved  Manufacture  of.  A.  J.  Boult, 
London.  From  C.  M.  Higgins,  Brooklyn,  New  York, 
U.S.A.     Eng.  Pat.  17,337,  Sept.  17,  1895. 

White  dextrin  is  dissolved  in  water  at  150°  F.,  in  the 
proportion  of  about  4  lb.  to  the  gallon,  and  the  solution  is 
cooled  to  40° — 50"  F»,  and  kept  at  that  temperature  for  a 
few  days,  when,  it  is  stated,  the  resulting  substance  will 
form  a  useful  paste. — A.  L.  S. 


XVH.-BREWING.  WINES,  SPIRITS,  Etc. 

Saccharomyces  Mar.rianus,  S.  Apiculatus,and  S.  Anomalus. 

A.  Klocker,  Carlsberg  Laboratoriets  Meddelelser,  1895, 

4,  20—29. 
Hansen'  carried  out  his  researches  on  three  varieties  of 
S.  Marxianus,  which  differed  from  one  another  in  their  j 
capability  of  spore  formation,  one  developing  these  with 
considerable  difficulty.  The  limits  of  temperature  within 
which  sporulation  took  place  were  about  the  same  for  all 
three  varieties,  consequently  the  difference  between  them 
consisted  in  the  number  of  spores  formed,  and  in  the  time 
which  they  took  to  develop.  The  spores,  like  those  of  other 
wild  yeasts,  are  completely  filled  with  a  highly  refractile 
plasma  ;  they  are  sometimes  reniform,  but  more  often  bean- 
shaped,  and  occasionally  round  or  oval.  Their  greatest 
diameter  amounts  to  3  •  5  p ;  generally  there  are  two  spores  in 
a  mother  cell,  seldom  one  or  three,  and  very  rarely  four. 
The  film  formation  of  S.  Marxianus  takes  place  slowly, 
and  sometimes  not  at  all ;  on  the  other  hand,  a  yeast  riDg 
develops  quickly.  S.  Mar.rianus  and  S.  Ludwigii  cannot 
fermeDt  maltose  ;  the  variety  of  the  former  which  forms 
spores  with  difficulty,  and  the  non-sporingform  of  the  latter, 
exhibit  ready  spore  formation  when  grown  in  yeast  water 
containing  dextrose. 

Beyerinck  (Centralblatt.  Bakt.  Parasitkd.  1890,  49)  states 
that  S.  Apiculatus  forms  asco-spoves.  The  author  has 
carried  out  numerous  experiments  with  this  organism,  and 
was  in  no  case  able  to  detect  sporulation.  He  found,  how- 
ever, in  the  cells  round  and  strongly  refractile  bodies,  bearing 


a  certain  resemhlance  to  spore*]  and  capable  of  being 
Stained.  Sometimes  it  was  noticed  that  they  were  connected 
with  the  cell  walls  by  threads  of  plasma,  that  they  became 
brown  when  exposed  to  the  action  of  osmic  acid,  and  W( 
occasionally  dissolved  by  benzene,  the  entire  ceil  being 
filled  with  a  homogeneous  substance.  These  bodies  are 
only  present  when  the  cell  is  deprived  of  food,  and  are, 
without  doubt,  the  fore-runners  of  death  ;  in  no  case  were 
any  spores  observed  in  the  yeast 

The  author  has  also  examined  S.  Anomalus,  which  is 
identical  with,  or  at  least  bears  a  close  relation  to,  Endoblasto- 
derma  pulverulentum,  a  new  genus  and  species  described 
by  B.  Fischer  and  < '.  Bnbeck  (Zur  .Morphologie,  Biologic 
ur,d  Systematik  der  Kahmpilze  der  Monilla  Candida  Hansen 
unddes  Soorerregers.  Jena,  1894),  which  forms  endogenous 
spores.  He  was  unable  to  obtain  the  slightest  indication  of 
tins  method  of  propagation,  and  S.  Anomalus  must  there- 
fore be  regarded  still  as  belonging  to  the  Saccharomvcetes. 

— J.'L.  It. 

Malt,  Occurrence  oj  Glucose  in,  and  Absence  of  a  Saccha- 
rose inverting  Knzi/me  in.  E.  Krober.  Zeits.  f.  ges. 
Brauw.  1895,  No.  10,  325—327  ;  No.  41,  334—336. 

Lintneb  (this  Journal,  1892. 1021)  detected  glucose,  by  the 
phenylhydraziue  test,  in  the  products  obtained  by  the  action 
on  starch  of  extracts  of  air-dried  and  kilned  malt,  as  well 
as  by  that  of  precipitated  diastase.  As  Morris  disputed  this 
(this  Journal,  1893,  367),  the  author  has  carried  out  a  series 
of  experiments  in  order  to  confirm  the  presence  of  glucase 
in  malt,  and  the  conditions  under  which  it  acts.  Hi- 
results  are  as  follows  ;  —  1.  Besides  dextrose  and  saccharose, 
the  presence  of  which  had  been  previously  proved,  levulose, 
but  no  maltose,  occurs.  2.  The  absolute  and  relative 
quantities  of  dextrose  and  saccharose  are  very  variable. 
3.  In  extracts  of  malt  prepared  at  15 — 55°,  no  enzyme 
capable  of  inverting  saccharose  was  found.  4.  Glucase  is 
present  in  malt,  and  its  action  appears  to  be  most  energetic 
at  55°.  5.  Proportionately  to  the  temperature  attained  in 
the  kilning  process,  a  portion  of  the  reducing  sugars  pre- 
existent.  in  green  malt  is  converted  into  substances  of  a 
lower  reducing  power. — J.  L.  B. 

Water,  Purification  of,  for  Brewing  Purposes  with  Calcium 
Permanganate.  Hordes.  Wochenschr.  f.  Brauerei,  1895, 
12,  1063. 

The  author  regards  this  compound  as  peculiarly  suited  to 
the  sterilisation  of  water,  since  it  is  decomposed  with  extreme 
ease  in  the  presence  of  organic  substances  and  micro- 
organisms. As  an  antiseptic,  calcium  permanganate  is  far 
inferior  to  corrosive  sublimate,  and,  unlike  the  latter,  it  i^ 
neither  poisonous  nor  corrosive.  A  quantity  of  01 01  grm. 
dissolved  in  a  litre  of  water,  effects  complete  sterilisation  of 
the  latter  in  five  minutes.  Experiments  have  shown  that 
the  disinfecting  power  of  potassium  permanganate  is  about 
a  hundredth  of  that  of  the  calcium  compound. — J.  L.  B. 

Alcoholic  Fermentation,   Influence   of  Organic   Acids  on. 
F.  Lafar.     Zeits.  f.  Spiritusindustrie,  1895, 18,  238—239. 

It  is  found  that  the  influence  which  organic  acids  are 
capable  of  exerting  on  alcoholic  fermentation,  varies  with 
the  species  of  yeast  employed.  Thus,  with  Schwarzhof- 
berg  yeast  the  carbon  dioxide  liberated  from  a  given 
quantity  of  must  within  a  stated  period  was  as  follows 
when  the  must  was  neutral,  normal,  or  acidified  with  the 
acids  named ;  the  numbers  represent  grms.  of  carbon 
dioxide: — Neutralised  must,  25-7;  normal  must,  25 "4; 
acidified  with  tartaric  acid,  25-2;  oxalic  acid,  24*8;  citric 
acid,  24-6;  malic  acid,  24*4;  succinic  acid,  24*3;  acetic 
acid,  24-2;  alkaline  must,  23 -7;  acidified  with  lactic  acid, 
23-6. 

With  Geisenheim  yeast  the  order  was  as  follows  :  — 
Normal  must,  25*1;  acidified  with  tartaric  acid,  25 *  1  ; 
oxalic  acid,  24-9;  citric  acid,  24*8 ;  neutralised,  24*5; 
malic  acid,  24- 3;  succinic  acid,  24-1;  acetic  acid,  24'0; 
alkaline,  236;  lactic  acid,  23-5. 

Greater  differences  f.re  found  at  intermediate  stages 
during  the  fermentation,  and  in  the  presence  of  acetic  acid, 
for  instance,  the  activity  of  the  two  yeasts  was  very- 
different. 
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When  the  fermentations  were  at  an  end,  the  Dumber  of 
yeast  cells  and  the  amounts  of  alcohol,  acid,  and  glycerin 
were  determined,  and  from  the  results  obtained  it  is  con- 
cluded that  each  of  the  acids  mentioned  exerts  an  influence, 
not  only  on  the  progress  of  the  fermentation,  but  also  on 
the  products. 

A  second  series  of  experiments  to  determine  the  maximum 
amount  of  acetic  acid  which  might  be  added  to  must 
without  destroying  its  fermentability,  showed  that  normal 
must  to  which  0*74  per  cent,  acetic  acid  had  been  added 
was  still  fermentable.  Fermentation  was  found  to  start 
soonest  in  normal  must  or  in  must  to  which  only  (>•  27  per 
cent,  acetic  acid  had  been  added.  Three  yeasts  out  of  15 
were  able  to  ferment  must  containing  as  much  as  1  per 
cent,  of  acetic  acid. — A.  K.  M. 

Volatile  Acids  in  Alcoholic  Fermentation,  the  Causes 
which  lead  to  the  Production  of.  Wochenschr.  f. 
Erauerei,  12,  505 — 506.  From  Researches  on  Alcoholic 
Fermentation.     P.  Biourge.     La  Cellule,  1895,  H,  95. 

Dcclaux  found  that  these  acids  were  produced  by  the 
yeast  when  the  carbohydrate  food  became  exhausted,  and 
Biourge  agrees  with  this.  His  experiments  maybe  summed 
up  as  follows  :  — 

(1.)  The  amount  of  volatile  acid  has  no  relation  to  the 
amount  of  alcohol.  In  fermentation  with  Mucor  liacemosus 
it  is  absent. 

(2.)  The  concentration  of  the  fermenting  liquid  has  no 
effect  on  the  amount  of  volatile  acid. 

(3.)  The  amount  of  volatile  acid  varies  directly  with  the 
time  of  fermentation. 

(4.)  The  influence  of  the  different  varieties  of  yeast  on 
the  production  of  volatile  acids  must  be  further  investigated. 
The  amount  of  volatile  acid  produced  in  beer  by  yeast  is 
very  small ;  if  there  is  any  considerable  quantity  it  points 
decisively  to  bacterial  infection. — A.  L.  S. 

Fermentation    Temperatures.     Windisch.     Wochenschr.    f. 
Brauerei,  1895,  982—983. 

The  author  discusses  the  so-called  American  system  of 
fermentation  at  higher  temperatures  than  those  prevalent  in 
German  breweries,  since  the  points  claimed  in  favour  of  the 
former  are — a  shorter  period  of  fermentation,  greater 
attenuation,  saturation  with  carbonic  acid  by  means  of  a 
weak  after-fermentation,  and  better  clarification  of  the  beer. 
The  following  procedure  was  tried  on  a  large  scale  in  the 
brewery  :  — 

The  wort  was  pitched  in  the  morning  at  "J  R.,  and 
gradually  cooled  down  by  the  following  morning  to  5'8  R., 
after  which  the  temperature  was  gradually  allowed  to  rise 
to  a  maximnrn  of  7  1  B.  by  the  evening  of  the  sixth  day. 
From  this  point  gradual  cooling  sufficed  to  reach  fi  K.  by 
the  12th  evening,  and  the  beer  was  then  passed  over 
refrigerators  to  the  storage  casks  at  1    It. 

I)uring  storage  the  amount  of  fermentation  was  very 
-mall,  but  the  beer  was  well  saturated  with  gas,  and  of 
good  flavour.  The  author  contends  that  the  main  charac- 
teristic of  this  method  is  not  so  much  the  higher  fermenta- 
tion temperature,  or  the  longer  duration  of  the  higher 
temperature,  but  the  superiority  of  a  higher  pitching  heat. 

— T.  A.  G 

Apples  used  for  Cider,  Oxidation  of  the  Tannic  Acid  in. 
L.  Lindet.     Hull.  See.  Chun,  13,  277. 

Tiik    red    or    brown   discoloration    which    is    noticeable  on 
osing  the  inner  parts  of  the  apples  to  the  atmosphere, 

does  not.  take  place  if  'hat  exposure  },<■  made  alter  boiling 
the  apples  in  water  or  after  crashing  them  in  boiling 
alcohol.  These  facts  can  only  be  explained  by  the  assump- 
tion that  this  discoloration  is   due    to  an  oxidation  in    trhicfa 

an  oxidising  dia  nilar  to  I'ert  rand's  laecase,  [days 

an  important  part.  This  oxidation  is  accompanied  by  the 
evolution  of  carbonic  acid.     (See  under  XXIV.,  page  107 1.) 

-CO.  \v. 

Malt  Extraction.    B.  Kusferow.     Wochenschr.  f.  Brauerei, 
1 -:<:,,  1007—1008. 

Tin.  author'-   experiments   an;  baaed  upon   fhe   well-known 

fact  that  the  physical  ptopi  itn-  01  mall   are  considerably 


influenced  by  the  amount  of  moisture  which  it  contains. 
Dry  mall  with  but  1-5  to  2  per  cent,  of  moisture  yields, 
when  ground,  particles  of  varying  size  besides  malt-flour, 
but  as  the  moisture  increases  so  does  the  amount  of  flour 
produced  by  grinding  decrease  until,  when  about.  12  per 
cent,  is  preseut,  the  particles  arc  regular  in  size,  and  there 
is  no  flour.  Windiech  has  shown  (Wochenschr.  f.  Brauerei, 
1891,  84;  and  ibid.  1892,  1424)  that  a  greater  yield  of 
extract  is  obtained  from  finely-ground  than  from  coarsely- 
ground  malt,  hut  in  practical  operations  there  is  a  limit  to 
the  fineness  of  grinding  employed,  because  the  worts  arc- 
correspondingly  inferior  in  point  of  brightness  and  speed 
of  filtration.  Tortious  of  the  same  original  malt  containing 
3/0,  5-3,  6-7,  8  0,  10-0,  11-5,  and  12-3  per  cent,  of 
moisture,  were  ground  through  the  same  mill  and  mashed 
under  the  same  conditions,  when  it  was  found  that  the 
more  moisture  the  malt  contained,  the  quicker  and  brighter 
did  the  wort  filter. 

A  badly-draining  malt  was  made  to  drain  well  by  in- 
creasing its  percentage  of  moisture  before  grinding,  and 
thus  preventing  the  formation  of  malt-dust  which  is  the 
cause  of  bad  filtration,  by  choking  up  the  pores  of  the  filter 
on  the  one  hand,  and  giving  cloudiness  to  the  filtrate  on  the 
other.  A  comparison  of  the  specific  gravities  of  these 
several  worts  showed  a  gradual  decrease  of  extract,  so  that 
the  difference  between  3*0  and  12-3  per  cent,  of  moisture 
represented  a  loss  of  2-2  per  cent,  of  extract  reckoned  on 
the  dry  malt.  Since  it  is  desirable  on  the  practical  scale 
to  obtain  high  extracts  along  with  clear  and  rapid  filtration, 
experiments  were  conducted  with  finely-ground  malt 
possessing  a  high  moisture  percentage,  when  both  conditions 
were  found  to  be  fulfilled,  whereas  finely-ground  grist  from 
dry  malt  yielded  unsatisfactory  filtration.  Finally,  malt 
containing  a  high  percentage  of  moisture  was  first  coarsely 
ground,  and  then'  triturated  with  water  in  a  mortar,  the 
result  being  that  a  wort  of  higher  extract  was  obtained 
which  also  filtered  brighter  and  more  quickly  than  that 
from  the  same  coarsely-ground  malt  when  not  so  triturated. 
Just  as  in  the  other  cases,  the  filtration  from  a  triturated 
malt  deteriorated  with  the  relative  dryness  of  the  malt 
when  ground. 

The  author  suggests  that  the  method  of  using  finely- 
divided  moistened  malts  might  find  valuable  application  on 
the  large  scale. — T.  A.  G. 

Steeping  of  Grain    {especially    Maize)    before    St,  anting, 
R.  Heinzelmann.     Zeits.  Spiritusind.  1895,  18,  214. 

Ix  order  to  avoid  the  use  in  distilleries  of  high  pressures  and 
temperatures  in  the  steaming  of  grain  and  the  consequent 
disadvantages,  many  methods  of  previous  steeping  have 
been  tried  at  various  times,  but  with  only  moderate  success. 
The  re-adoption  in  Belgium  and  Holland  of  the  old  plan 
(with  modifications)  of  previous  steeping  in  sulphurous 
acid,  appears,  however,  to  be  very  successful. 

The  maize  is  introduced  into  a  wooden  vat  containing  a 
perforated  false  bottom,  and  is  then  just  covered  with  water 
at  50  O.  (122  I'.), and  containing  4 — 5  litres  of  commercial 
sulphurous  acid  of  4  15.  to  every  100  kilos,  of  maize.  At 
this  temperature  the  maize  readily  absorbs  the  acid,  swells 
rapidly,  and  warm  water  must  be  added  from  time  10  time 
to  keep  it  just  covered.  'The  temperature  should  hi'  main- 
tained as  near  50°  C.  as  possible.  In  about  12  hours  the 
necessary  amount  of  sulphurous  acid  is  absorbed  ;  the 
remainder  of  the  water  is  then  drawn  off,  and  the  maize 
trashed  several  times  with  cold  water.  Treated  in  this  way, 
the  grains  can  be  crushed  between  the  fingers  like  green 
malt  and  can  lie  skinned  readily.  If  it  is  passed  through 
rollers  and  then  boiled  under  the  ordinary  pressure.it  vields 
a  thin  mobile  liquid,  which  is  very  suitable  for  fermentation. 
Its  use  has  also  proved  very  satisfactory  in  the  manufacture 
of  pressed  yea-l. 

In  preparing  the  sulphurous  acid  solution,  the  acid  (either 
the   ordinary   commercial   solution    or  the   liquefied   gas) 

should  be  mixed  with  the  warm  water  just  before  the  lattl  1 
enters    the    vat,   as  by  that    means  the   minimum  amount  of 

sulphuric  acid  1-   formed,  and  it  is  verj   desirable  to  have 

as  little  of  the    latter    acid  present  as  possible.      The  mixing 

I-  best  managed  bj  allowing  the  outlets  of  the  water  ana 


1.  2 
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;,ci.l  tanks  to  join  In  a  common  j.ipe,  and  regulating  the 
quantities  by  taps  attached  to  the  tanks. 

<  nlici  grains  appear  to  give  good  results  with  tliis  process, 
though  uji  to  the  present  it  has  been  chiefly  adopted  in  the 
treatment  of  maize. — I..  T.  T. 

Worts,   Colouring  <>/,  by   Influence  of   Water.      Kukla. 
Oesterr.  Brauer-  nnd  llopfenzeit.  1895,  [19],  249. 

Mikkw  (this  Journal,  1895,008)  came  to  the  conclusion 
that  during  hop-boiling  additional  coloration  of  the  wort  was 
noticeable  when  water  containing  calcium  bicarbonate  was 
used.  The  author  states  that  hard  water  in  which  calcium 
bicarbonate  is  present  can  form  a  deeply-coloured  unhopped 
wort  ;  he  further  adds  that  his  experiments  show  that  the 
final  colour  of  the  beer  is  not  so  great  in  comparison  with 
that  of  the  wort  as  deduced  from  the  analysis  of  the  malt. 
He  considers  that  the  colour  of  the  beer  is  also  influenced 
by  the  following  factors  :— (1.)  The  colouring  brought 
about  in  the  boiling  of  the  unhopped  worts,  is  de- 
pendent upon  their  concentration  and  albuminoid  content. 
<2.)  The  influence  of  different  kinds  of  hops.  (3.)  The 
action  of  the  yeasts.  Windisch  has  ascertained  that 
waters  containing  alkaline  substances  give  additional 
colouring  to  the  wort  before  hop-boiling,  this  being  due 
to  the  presence  in  the  husks  of  the  malt  of  a  substance 
which  does  not  colour  water  by  itself,  but  which,  in  the 
presence  of  small  quantities  of  alkali,  imparts  a  yellow 
colour. — J.  L.  15. 

Distinguishing  Yeast  from  Beer  brewed  from  Malt,  and 
that  from  Malt  Substitutes.  Wochenschr.  f.  Brauerei, 
12  500.  From  Wiedring.  The  American  Brewer,  1895, 
245. 
The  author  finds  that  yeast  from  beer  brewed  from  malt 
substitutes  cannot  be  freed  from  the  adhering  dirt  by 
washing  with  water,  whilst  with  yeast  from  beer  brewed 
from  malt  this  is  possible  ;  but  that  both  can  be  washed 
clear  with  beer.  To  make  the  test,  two  large  beer  glasses 
are  taken  and  in  each  is  placed  about  one-eighth  part  of 
yeast  from  beer  brewed  with  malt  substitutes.  One  of  these 
glasses  is  filled  up  with  water  and  one  with  beer.  After 
well  shaking  and  subsequent  standing  for  five  minutes,  it 
■will  be  seen  that  the  yeast  in  the  second  glass  has  been 
freed  from  dirt,  whilst  in  the  first  this  is  not  so.  This 
procedure  may  also  he  used  to  clean  the  yeast  before  using. 

— A.  L.  S. 

Yeast,  the  Use  of  the  Lactic  Acid  Process  or  of  Hydro- 
fluoric Acid  in  the  Manufacture  of.  P.  Wittelshofer. 
*Zeits.  Spiritusiud.  1S95,  18,  181—182. 
Whilst  admitting  the  importance  of  the  work  of  Effront, 
and  Maercker  and  Cluss,  on  the  use  of  hydrofluoric  acid  in 
the  growth  of  yeast,  the  author  disputes  its  great  superiority 
over  the  lactic  acid  process.  When  hydrofluoric  acid  is 
used  as  an  antiseptic,  the  greatest  care  has  to  be  employed 
in  regulating  the  quantity,  as  the  addition  of  too  little 
renders  its  antiseptic  action  inoperative,  whilst  a  very  slight 
excess  seriously  retards  the  growth  of  the  yeast. 

Cluss  claims  for  the  Effront  method  the  following  advan- 
tages : — 1.  The  absence  of  loss  of  fermentative  material. 
2.  The  simplification  of  the  process  ;  and  3.  The  fact  that 
k  is  possible  to  work  with  pure  yeast.  The  author  analyses 
the  results  obtained  by  Cluss  and  by  Effront  to  show  that 
the  loss  is  scarcely,  if  at  all,  greater  when  lactic  acid  is  pro- 
duced as  an  antiseptic  during  the  fermentation  than  when 
hydrofluoric  acid  is  added  before  fermentation  is  com- 
menced. He  maintains  that,  if  anything,  the  lactic  process 
can  be  more  safely  left  in  the  hands  of  an  ordinary  work- 
man than  can  the  hydrofluoric  process,  and  finally,  that  by 
judicious  use  of  the  lactic  process  almost,  if  not  quite,  as 
pure  yeast  is  obtained  as  by  the  addition  of  hydrofluoric 
acid. — L.  T.  T. 

Hydrofluoric  Acid  and  the  Lactic    Treatment  of  Yeast. 
J.  Scheibner.     Zeits.  f.  Spiritusindustrie,  1895, 18,  221. 

This  is  a  reply  to  Cluss  (see  last   abstract),  and   is   in 
defence  of  the  lactic  treatment  of  yeast. — A.  K.  M. 


Effront's  Hydrofluoric  Acid  Treatment  of  Yeast.    A.  Cluss. 
Zeits.  f.  Spiritusindustrie,  1895,  18,  166  and  206—207. 

In  the  first  paper  the  author  describes  some  highly  satis- 
factory results  obtained  by  Effront's  hydrofluoric  acid 
treatment  in  a  distillery  at  Buir,  whilst  in  the  second  he 
defends  the  Effront  treatment  against  Wittelshofer's 
criticisms.     A.  K.  M. 

The  Enzyme  of  some  Yeasts.     E.  Fischer  and  P.  Lindner. 
Wochenschr.  f.  Brauerei,  1895,  959—960. 

Behaviour  of  Melibioae  towards  Beer  Yeasts. — This  sugar, 
investigated  by  Scheibler  and  Mittelineier,  is  known  to  be 
fermentable  by  bottom-fermentation  yeasts,  but  not  by  many 
top  yeasts.  The  authors  find,  however,  that  bottom  yea  - 
of  the  type  Frohberg  and  Saaz  contain  a  ferment  capable 
of  splitting  up  melibiose,  which  ferment  can  be  extracted 
from  the  dried  yeasts  with  water.  Two  pure  cultures  were 
employed,  which,  after  growing  in  beer  wort  contained  in 
Pasteur's  flasks,  were  carefully  washed  with  water,  dried  on 
porous  tiles  for  three  days  at  20° — 25°,  then  ground  up 
with  one-twentieth  the  amount  of  water,  digested  for  20 
hours  at  30°,  and  repeatedly  filtered  until  the  solution  was 
quite  bright.  The  estimation  of  the  inversion  products 
(glucose  and  galactose)  was  made  by  means  of  phenyl- 
hydrazine,  since  melibiosazone  is  fairly  soluble  in  hot  water. 
Melibiose  was  prepared  and  purified  according  to  Scheibler 
and  Mittelmeier's  method.  It  was  tested  for  freedom  from 
Kaffinose  and  Hexoses.  Toluene  and  thymol  were  employed 
to  prevent  fermentation.  A  higher  yield  of  phenylglucosa- 
zone  was  obtained  when  using  yeast  as  the  inverting  agent 
in  place  of  yeast  extract.  With  top  Frohberg  and  Saaz, 
no  inversion  whatever  was  obtained  either  from  dried  or 
fresh,  moist  yeast,  from  which  the  inference  is  drawn  that 
the  necessary  enzyme  is  absent.  Siuce  cane  sugar  is 
inverted  by  top  Frohberg  and  Saaz  jeasts,  these  results  are 
contrary  to  those  of  Scheibler  and  Mittelmeier  (Berichte, 
22,  3121),  who  state  that  melibiose  is  completely  inverted 
by  continued  digestion  with  invertin.  The  authors  repeated 
these  experiments  with  melibiose,  using  an  active  invertin, 
but  found  it  possessed  no  influence  upon  melibiose.  They 
conclude  therefore  that  Scheibler  and  Mittelmeier's  invertin 
must  have  contained  also  the  other  enzyme  of  beer  yeast. 

— T.  A.  G. 

Action  of  Alum  on    Wine,  and  its  Detection.     F.   Sestini. 
Chem.  Zeit.  Rep.  1895,19,  216. 

The  addition  of  0-03  per  cent,  of  alum  to  wine  was  not 
found  to  result  in  a  corresponding  increase  of  alumina  in 
the  ash.  This  was  found  to  be  due  to  the  slow  formation  of 
a  precipitate  consisting  chiefly  of  alumina  and  phosphoric 
acid,  with  smaller  quantities  of  lime,  acid  potassium  tartrate, 
sulphates,  and  colouring  matter.  Thus  the  sulphates  in  the 
ash  of  the  wine  were  increased,  and  the  phosphates  some- 
what decreased ;  determinations  of  these  would  afford  a 
more  certain  test  of  the  addition  of  alum  than  the  amount 
of  alumina  in  the  ash.  The  sediment  should  also  be 
examined.  The  total  acidity  and  the  volatile  acids  especially 
were  increased  by  the  action  of  the  alum,  which  thus 
appears  harmful  both  by  diminishing  the  keeping  power  of 
the  wine  and  bv  abstracting  useful  phosphoric  acid. 

— A.C.  W. 

Maltose  and  Dextrose,  Estimation  of,  by  Fehling's  Solu- 
tion.    R.  Kusserow.     Wochenschr.  f.  Brauerei,  12,  574. 

See  under  XXIII.,  page  1072. 

Phosphoric  Acid  in   Wine,  Determination  of.     R.  Wirth. 

Chem.  Zeit.  19,  1786. 

See  under  XXIIL,  page  1070. 

Boric  Acid  in  Wines,  Detection  of.     A.  Villiers   and  M. 
Fayolle.     J.  Pharm.  Chim.  1895,  6,  Ser.  2,  241. 

See  under  XXIIL,  page  1069. 

Glycerin,  Estimation  of,  in  Beer  and  Wine.     Partheil. 
Wochenschr.  f.  Brauerei,  1895,  12,  1066. 

See  under  XXIIL,  page  1071. 
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Gravimetric  Estimation  of  Maltose  l<y  Fehling's  Solution. 

T.  A.  Glendinning.     Proc.  Chem.  Soc.  1895,  [155],  1G3. 

See  under  XXIII.,  page  107:?. 

Fining  hy  lion  Balls  ;  the  Employment  of  Electricity  to 
produce  an  Old  Vinous  Taste.  Wochenschr.  f .  Brauerci, 
12,  .".00.     F.  C.  Wiedring,  1391.     U.S.Pat.  51  1,102. 

In  place  of  the  usual  chips  employed  for  fining  lager  beer, 
the  inventor  proposes  to  use  iron  balls,  and  instead  of  the 
usual  addition  of  raw  wort  to  the  beer  (which  is  added  to 
produce  sufficient  carbonic  acid  to  saturate  the  beer),  he 
proposes  to  add  purified  yeast. 

To  produce  the  desired  old  flavour,  which  he  considers  is 
communicated  by  dead  ysast  cells,  he  passes  a  current  of 
electricity  through  the  beer  so  as  to  kill  some,  but  not  all  of 
the  yeast  cells. —A.  L.  S. 

PATENTS. 

Apple,  Wine,  and  other  Presses,  Improvements  in.  C.  J. 
Ollaguier,  Tours,  France.  Eng.  Pat.  17,848,  Sept.  19, 
1894. 

This  is  a  press  arranged  for  continuous  working.  It 
consists  of  a  frame  supporting  a  table  having  upon  its 
circumference  a  channel  with  outlet  tubes.  The  table  serves 
as  a  support  for  a  pan  divided  into  compartments,  by  means 
of  perforated  plates.  The  whole  is  capable  of  rotation,  and 
is  so  arranged  that  as  this  takes  place  each  compartment  is 
successively  charged  with  the  material  to  be  pressed  by 
being  brought  below  the  mouth  of  a  hopper  which  is  filled 
with  the  same  ;  the  charged  compartment  then  passes  under 
a  stamp,  which  compresses  its  contents,  and  the  juices  thus 
liberated  pass  away  through  the  perforated  sides  and  are 
collected ;  the  rotation  then  causes  the  stamp  to  lift,  and 
subsequently  the  sides  of  the  compartment  are  raised  and 
the  pressed  residue  removed  by  a  scraper.  The  rotation 
being  then  completed,  the  apparatus  passes  to  its  original 
condition,  and  repeats  the  same  cycle. — A.  L.  S. 

Vinegar,  Improvements  in  the  Manufacture  of.  J.  Holt, 
Wanstead  Park,  and  J.  G.  Lorrain,  London.  Eng.  Pat. 
24,113,  Dec.  11,  1894. 

The  inventors  oxidise  fermented  wort  by  means  of  nascent 
oxygen. 

Electrodes  are  immersed  in  the  wort  in  such  a  manner 
that  the  cathode,  which  is  made  of  platinum-wire  gauze  is 
placed  vertically  above  the  anode,  which  consists  of  a 
platinum  foil  punctured  with  a  pointed  tool  so  as  to  cause 
the  edges  to  project  upwards,  the  two  electrodes  lying  in 
horizontal  planes  They  are  then  connected  with  a  dynamo, 
or  other  source  of  electricity,  and,  to  render  the  liquid  more 
conductive,  a  small  quantity  of  acetic  acid  is  added.  The 
oxidation  is  most  effective  at  a  temperature  of  75  — '.m>'  !•'. 
The  hydrogen  from  the  cathode  and  the  unased  oxygen 
from  the  anode  may,  if  desired,  be  collected  in  any 
suitable  way  and  utilised. —  L.  de  K. 

position  for  tin  Destruction  of  Phylloxera  and  for 
Developing  the  Stocks  of  the  Vim,  Improvementt  in  mid 
relating  to.  J.  V.  Johnson,  London.  From  I-'.  Gennadins, 
J.  Agnion,  and   E.   Nauffal,   Paris      Eng.   Pat  25, 295, 

Dec.  29,  I- 

See  under  XVIII.  (J.,  page  [059. 

'Hi'    /:•■!    Industry  oj     iustro-Hungary.     Board  of  Trade 
J.,  Dec.,  655. 


s,.  mni,,  Trade  Rep., page  1077. 

',1,11,1111  Chemical Industru  <n  \- 
a\x  1  H&ndel  d  Industrie,  Berlin, 
Sa  iiiidn  Trade  Rep.,  page  1079. 


Report    mi  German  Chemical  Industrit    m  1894    Spirits]. 
Ber.  Mm  1    H&ndel  u   Industrie,  Berlin,  1894. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(.4.)— CHEMISTRY  OF   FOODS. 

Sterilisation    of    Milk    and    lactic     Fermentation. 
P.  Cazenenve.     Bull.  Soc.  China.  13,  502. 

The  following  conclusions  are  arrived  at : — 

1.  If  it  be  true  that  a  temperature  of  lit)  C.  (Pasteur, 
llueppe)  for  half  an  hour  be  required  to  kill  the  lactic 
ferment,  heating  for  one  hour  to  from  98°  to  100' C.  often 
answers  the  same  purpose  ;  in  every  case  it  is  brought  to 
the  point  of  sterility.  At  the  same  time,  all  pathogenic 
ferments  are  entirely  destroyed. 

2.  Sterilising  the  milk  in  bottles  which  are  completely 
immersed  in  boiling  water,  and  thereby  also  freeing  it 
entirely  from  oxygen,  insures  its  conservation  for  an  in- 
definite space  of  time,  without  giving  rise  to  rancidity  or 
coagulation. 

3.  The  digestive  and  nutritive  properties  of  milk  steri- 
lised at  from  982  to  100°  C.  have  been  proved  to  be  at 
least  equal  to  those  of  ordinary  milk,  but  the  former  is 
superior  to  the  latter  owing  to  the  total  absence  of  patho- 
genic microbes.  The  milk  sterilised  as  mentioned  is  also 
superior  to  that  sterilised  at  from  \Uf  to  120°  C,  as  it  is 
free  from  the  yellowish  tint  and  the  burnt  or  peptonic  taste 
so  frequently  noticeable  in  the  latter. 

4.  The  lactic  ferment  is  only  sparsely  distributed  through 
the  air,  so  that  contamination  of  the  milk  by  it  is  chiefly 
caused  by  its  coming  in  contact  with  contaminated  objects. 
For  this  reason  frequent  and  thorough  washing  of  all  the 
vessels  in  which  the  milk  is  handled  is  to  be  recommended. 

— c.  0.  w. 

Vegetable  Fibre  in  Feeding  or  Linseed  Cake,  Pepper,  §c, 
Estimation  of.  P.  Cusiter.  City  Anal.  Soc,  Glasgow, 
1894-95,  [5],  13. 

See  under  XXIIL,  page  1071. 

Ginger,  Analysis  of.     W.  Skinner.     City  Anal.  Soc, 
Glasgow,  1894-95,  [5],  7. 

Set   under  XXIIL,  page  1071. 

Boric  Acid  and  Formic  Aldehyde,  Detection  and  Estima- 
tion in  Milk.  P.  T.  Thomson.  Head  before  the  City 
Anal.  Soc,  Glasgow,  1894-95,  [5],  3. 

Nee  under  XXIII.,  page  1070. 

PATENTS. 

Treating  Frozen  Carcases  or  the  like,  Improvements  in 
or  appertaining  to.  J.  Atherton,  Liverpool.  Eng. 
Pat.  19,865,  Oct.  18,  1891.^- 

Tin:  object  of  the  invention  is  to  thaw  frozen  meat  in 
such  a  way  a>  to  prevent  discoloration  or  deterioration  in 
quality. 

The  carcases  (or  parts  of  them)  are  hung  in  a  closed 
chamber,  the  walls  of  which  should  be  capable  of  resisting 
external  or  internal  pressure.  Heated  carbonic  acid,  or 
a  mixture  of  this  with  air  or  nitrogen  which  has  been 
dried  by  pa-sing  it  through  sulphuric  acid  or  calcium 
chloride,  is  then  forced  in,  and  after  a  while  the  surplus 
air  of  the  chamber  is  allowed  to  escape  through  an  exit- 
pipe  communicating  with  the  closed  channel  through  which 
the    HM    pauses  to    the   drying    chamber,  by  which    means  a 

continuous   circulation   of  dry  gases   will   be   maintained. 

When     about     three  -quarters     of     the     time     required     for 

'hawing  has  elapsed,  about  5  percent,  by  volume  of  carbonic 

oxide  is  introduced.  This  gas  acts  :l.  .',  p  »werful  antiseptic, 
and  is  (aid  to  give  the  meat  a  good  colour.--  I,    ,[,.  ){ 

A   Substitute  for  Coffee,  Improvements  in   Preparing,  and 
Apparatus  therefor.     I..  \V.  Fischer  and  H.  Zedler,  both 
of  Breslau,  Germany.     Eng.  Pat.  24,706,  Dec.  19,  1894. 

1  in    inventors  utilise  corozo  nuts  for  preparing  a  coffei 

Substitute  tO  be  known  as  '■  I'hytclephten." 
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The  nuts  nre  cut  into  small  pieces,  Bteamed  in  a  closed 
kettle  to  destroy  bacteria  and  remove  decayed  parts. 
They  are  then  washed  with  water  containing  0*2  per  cent, 
of  permanganate  of  potash,  exposed  to  sulphurous  acid 
Iiiiik ■-.   and   finally  cleansed   with   pure  water.     The  residue 

i-  roasted  in  drums,  some  of  which  contain  coffee  berries 
exclusively,  the  arrangement  heing  such  that  the  aqueous 
vapours  and  fames  (essential  oils,  &c.)  from  the  coffee 
pass  over  and  are  absorbed  by  the  corozo  nuts.  The 
roasting  is  then  completed. — L.  de  K. 

Bread  and   Flour,   Improvements  in   the    Manufacture  of. 

.7.  T.  O'Callaghan,  London.    Eng.  Pat.  15,427,  Aug.  1G, 

18:».". 
Unhubkkd  rice  is  soaked  in  a  mixture  of  lime-water, 
phosphoric  acid,  and  bicarbonate  of  potash.  The  rice  is 
then  malted  in  the  usual  way,  and  finally  ground  and 
dressed.  Determinated  white  ma^ze  is  also  treated  with 
the  aforesaid  liquid,  to  which,  in  addition,  sugar  enndy  has 
been  added.  The  flour  is  then  re-dried  and  j>d  coiiu  To 
prepare  flour  for  miking  fine  white  bread,  267  lb.  otN0.Thng 
flour  are  mixed  with  6  lb.  of  the  prepared  rice  flour,  4  lb.  of 
the  maize  and  3  lb.  of  salt. 

Meal  for  brown  bread  is  prepared  by  mixing  267  lb.  of 
ground  entire  wheat,  5  lb.  of  the  prepared  rice,  5  lb.  of  the 
maize,  and  3  lb.  of  salt.  The  inventor  claims  that  food- 
stuffs so  prepared  keep  longer  and  are  more  nutritious  than 
when  prepared  from  ordinary  flour. — L.  de  K. 

Treatment  of  Milk,  Bouillon,  and  the  like  to  produce 
an  entirely  Germ-free  and  Transportable  Alimentary 
Product,  an  Improved  Process  and  Apparatus  for. 
From  E.  Hilberg,  Essen,  GermaDy.  W.  P.  Thompson, 
London.     Eng.  Pat.  16,145,  Aug.  28,  1895. 

The  inventor  sterilises*  milk,  bouillon,  &c,  in  a  special 
apparatus.  This  consists  of  a  pressure-vessel  and  an  over- 
flow-vessel. By  heating  in  a  current  of  steam,  the  contents 
of  the  vessel  are  alternately  submitted  to  pressure  and  a 
partial  vacuum,  and  on  repeating  the  process  several  times, 
germs  and  spores  are  destroyed.  The  contents  are  finally 
submitted  to  pressure  either  by  cooling  before  closing  or 
by  means  of  a  screw  after  closing.  The  pressure,  it  is 
claimed,  prevents  fat  globules  separating,  and  kills  the 
spores  of  the  potato  bacillus,  &c. — L.  de  K. 

(5.)— SANITARY   CHEMISTRY. 

Water,  Purification  of, for  Brewing  Purposes,  with  Calcium 
Permanganate.  Bordes.  Wochenschr.  f.  Brauerei,  1895, 
12,  10G3. 

See  under  XVII.,  page  1054. 

PATENTS. 

Filter  Beds  for  the  Filtration  of  Liquids  from  Sewage 
Sludge,  Mud,  Bleachers',  Dyers',  'fanners',  and  Manu- 
facturers' Befuse,  and  in  Apparatus  or  Arrangements 
for  Use  therein,  and  covering  the  same,  Improvements 
in  the  Construction  of.  H.  L.  Hinnell,  Bolton,  Lancaster. 
Eng.  Pat.  19,482,  Oct.  13,  1894. 

The  filter-beds  are  composed  of  the  usual  materials, 
coarser  below  and  finer  above,  in  superposed  layers,  and  at 
the  bottom,  drain  pipes  or  tiles  open  at  the  top,  communi- 
cating with  a  cavity  wall  which  surrounds  the  filter-bed, 
are  laid.  This  mode  of  construction  and  arrangement  is 
said  to  allow  of  a  more  thorough  permeation  of  the  substance 
of  the  filter-bed  by  the  air  from  the  drain  tiles  or  conduits 
beneath.  The  whole  is  covered  and  protected  from  rain  by  a 
roof  of  open  construction  and  walls  of  louvre  boards,  so 
that  there  may  be  a  free  circulation  of  air  to  dry  the  deposit 
which  remains  upon  the  bed. — L.  A. 

Filtrati  m  of  Water,  Sewage,  and  other  Liquids,  an  Im- 
proved Method  of.  W.  J.  Lomax  and  C.  J.  Loinax, 
Bolton,  Lancaster.     Eng.  Pat.  19,761,  Oct.  17,  1894. 

The  liquid  flows  into  a  trough  or  receptacle,  from  which, 
by  the  action  of  tipping  vessels,  intermittent  siphons,  or  the 
like,  a  limited  volume  is  periodically  withdrawn  and  flushed 
over  the    surface  of  the  filter-bed.     The  interval  between 


the  successive  flushings  is  made  long  enough  to  allow  each 
dose  of  liquid  to  sink  into  the  filter-bed,  air  following  it 
before  the  next  flushing  occurs,  and  thus  the  filtering  ma- 
terial is  maintained  in  a  properly  aerated  and  highly  efficient 
condition.  In  order  to  prevent  the  rush  of  liquid  from  dis- 
turbing the  surface,  the  filter-bed  is  covered  with  fibrous 
matting,  felting,  canvas,  netting,  timber,  or  other  suitable 
material. — L.  A. 

Apparatus  for  Removing  Subaqueous  Deposits  from  Set/ling 
Tanks,  Improvements  in  and  connected  with.  J.  Corbett, 
Salford.     Eng.  Pat.  20,058,  Oct.  20,  1894. 

The  apparatus  consists  of  an  open  bell-mouthed  funnel 
or  collector  mounted  on  wheels  or  rollers,  connected  by  a 
flexible  pipe  to  a  floating  inspection  chamber,  from  which 
a  flexible  discharge  pipe  leads  to  a  pump,  or  to  a  lower  level. 
The  inspection  chamber  is  supported  by  a  floating  pontoon, 
which  can  be  moved  over  the  surface  of  the  water  in  the 
tank  by  means  of  overhead  rope  travelling  gear,  and  from 
the  pontoon  the  collector  can  be  caused  to  traverse  the 
whole  floor  area  and  sides  of  the  tank,  and  all  sludge  and 
deposit  is  thus  removed  and  discharged. — L.  A. 

Separation  of  Oils  and  Fats  from  Water,  Process  for  the 
A.  L.  G.  Dehne,  Halle-on-the-Saale,  Germany.  Eng. 
Pat.  21,131,  Nov.  3,  1891. 

The  process  is  applicable  for  separating  oil  from  greasy 
water,  such  as  that  obtained  from  a  condensing  engine. 
The  water  is  collected  in  a  tank,  any  large  globules  of  oil 
which  may  collect  on  the  surface  are  drawn  off  by  a 
cock,  and  the  remainder,  containing  finely  divided  oil 
emulsified  with  the  water,  is  passed  into  a  second  tank,  where 
it  meets  hydraied  alumina  made  into  a  cream  with  water. 
The  tank  for  preparing  the  alumina  cream,  and  that  in 
which  it  is  ultimately  mingled  with  the  water  to  be  treated, 
are  provided  with  agitators.  The  mixture  of  water,  oil,  and 
alumina  is  filtered,  e.g.,  through  a  filter-press,  and  the  oil 
thus  retained  by  the  alumina  ;  the  purified  water  passes  away. 
Eor  an  engine  giving  1,000  litres  of  condensed  water  per 
hour,  about  3  kilos,  of  "  powdered  hydrate  of  alumina  with 
about  70  per  cent,  humidity  "  are  required  per  hour. — B.  B. 

Destructor  Furnaces,  Improvements  in.  W.  P.  Abell, 
Hinckley;  and  Essequebo,  British  Guiana.  Eng.  Pat. 
22,086,  Nov.  15,  1894. 

A  number  of  furnaces  are  arranged  in  the  form  of  a  bat- 
tery, and  each  charged  with  the  refuse  or  waste  materials 
bv  a  hopper  of  usual  construction.  The  heavy  portions 
fall  down  to  the  grate,  but  the  light  bits  of  paper,  carbon 
flecks,  and  other  materials  are  carried  by  the  draught,  along 
with  the  light  and  heavy  gases  evolved,  into  a  circular 
combustion  chamber,  having  an  outlet  near  the  centre. 
This  forms  a  whirling  chamber,  wherein  the  combustible 
materials  travel  until  consumed,  whilst  the  heavy  incombustible 
materials  melt,  and  finally  fall  through  a  vertical  tangential 
opening  to  a  receptacle,  from  which  they  are  discharged. 
This  receptacle  is  provided  with  a  damper  for  admitting 
air  to  the  combustion  chamber,  whilst  horizontal  tangential 
air  openings,  having  dampers,  are  also  provided.  The  air 
for  burning  the  material  on  the  grate  enters  at  the  top  of 
the  furnace,  passes  down  between  air  walls  encircling  the 
furnaces,  and  then  over  hot  corrugated  iron  plates,  forming 
the  base  of  the  ash  pit,  under  which  pass  the  hot  gases  on 
their  way  to  the  chimney,  after  heating  the  boilers,  &c. 

— R.  S. 

(C.)— DISINFECTANTS. 
PATENTS. 

An  Improved  Cleansing  and  Disinfecting  Wash  for  Cattle 
Trucks,  Cow  Sheds,  and  other  Structures,  C.  T.  Mac- 
adam, London.     Eng.  Pat.  24,085,  Dec.  11,  1894. 

A  suitable  disinfecting  material  is  mixed  with  an  inert 
substance,  such  as  china  clay,  with  or  without  an  added 
colouring  material,  such  as  ochre,  and  used  as  disinfecting 
wash,  or  "  white  wash." — L.  A. 
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Composition  for  the  Destruction  of  Phylloxera,  and  for 
Developing  the  Stocks  of  the  Vine,  Improvements  in  and 
relating  to.  J.  V.  Johnson,  London.  From  F.  Gennadiuft, 
J.  Aghion,  and  V.  Nauffal,  Paris.  Eng.  Pat.  25,295, 
Dec.  29,  1894. 

The  composition  consists  of  olive  oil,  800  parts  ;  mineral 
pitch,  190;  calcium  carbonate,  18  ;  silica,  1*5;  iron  oxide, 
0-  75  ;  assafcetida,  0-  5  part. — L.  A. 

An  Improved  Sheep  Dip  and  Antiseptic  Dressing  and 
Preservative  for  Hides  and  the  li/te.  G.  R.  Morrison, 
Plaistow,  Essex.     Eng.  Pat.  11,785,  June  17,  1895. 

For  a  "  Sulphur  "  Dip. — Sodium  or  other  metallic  thio-ul- 
phate  mixed  with  an  acid  sulphate  or  free  acid,  is  dissolved 
in  water,  e.g.,  sodium  thiosulphate,  26  lb.,  and  sodium 
bisulpbate,  50  lb.,  are  dissolved  in  1,000  to  1,200  galls,  of 
water. 

For  a  Poisonous  Dip. — 24  lb.  of  either  sodium  arsenite, 
antimony  chloride,  or  tin  chloride,  or  12  lb.  of  mercuric 
■chloride,  are  added  to  the  above. — L.  A. 


XIX -PAPER,  PASTEBOARD,  Etc. 

Resin  Sizing  and  the  Durability  of  Paper.     Papier  Zeit. 
1895,89,  2834—2835. 

The  Prussian  "  Instructions  with  reference  to  the  quality 
of  paper  for  official  purposes,"  and  proposed  as  a 
standard  for  all  civilised  countries,  an-  calculated  to  ensure 
the  durability  of  all  important  official  papers ;  but  unfor- 
tunately they  do  not  take  into  consideration  the  difference 
between  animal  and  vegetable  sizing.  Members  of  the  trade 
and  chemists  have  repeatedly  pointed  out  the  probable 
deleterious  influence  of  resin  sizing  on  the  strength  of 
paper.  The  fact  that  animal-sized  papers,  manufactured 
centuries  ago,  now  exist  with  the  cellulose  fibres  practically 
unaltered,  tends  to  prove  that  this  form  of  size  has  no 
injurious  action  upon  the  cellulose,  or  strength  and  durability 
of  the  paper.  It  is  well  known  that  resin-sized  rag  papers,  in 
the  manufacture  of  which  the  generation  of  free  acid  seems 
impossible,  generally  become  fragile  after  a  number  of 
years,  which  gives  rise  to  the  supposition  that  the  dect' 
in  strength  is  due  to  the  action  of  the  resin.  It  has  also 
been  pointed  out  that  pure  rag  papers  treated  with  animal 
and  vegetable  size,  show  different  degrees  of  strength  after 
keeping  at  high  temperatuics  (up  to  100°  C.).  Paper 
treated  with  vegetable  size  lose-  much  more  in  strength 
than  that  in  which  animal  size  was  employed.  The  short 
time  the  papers  were  kept  during  such  experiments  at  a 
high  temperature  may  be  taken  as  equivalent  to  a  longer 
period  at  the  normal  temperature.  The  theories  that  have 
been  advanced  as  to  the  possibility  of  the  influence  of  resin 
OH  cellulose,  coincide  with  the  above-mentioned  practical 
re-'ilts. 

Dr.  Wurster  has  proved  that  in  the  process  of  vegetable 
sizing,  the  re-in  ig  set  free  and  doe-  not  exi-t  in  the  paper 
a-  a  reeinate,  as  formerly  believed.  It  is  a  well-known 
fact  that  pine  resin  acts  a-  an  oxidising  agent,  by  convert- 
ing the  oxygen  of  the  air  into  ozone.     Equally  well  known 

the  fact  that  the  cellulose  of  various  paper  fibres  has  the 
property  of  becoming  converted  by  strong  oxidation  into 
oxycellulose,  which  can  easily  be  recognised  by  the  breaking 
and  low  strength  of  the  paper.    Up  to  the  present  time  only 

one  single  direct    proof    ha-    ever  been   brought    forward    to 
-how  that  the  resin  precipitated  on  the  paper  fibre  aits   a-  an 

oxidising  agent.   At  the  65tfa  meeting  of  the  British  Associa- 
tion, recently  held  at   [pswicb  from  iitb    -18th  Septemb  r, 
\).  J.  1'.  Berridge  cited  a  mm  in  which  be  had  saturated  a 
I  paper  containing  if  irefa  with  a  solution  of 

iodide  of  potans  mil,  and  then  exposed  it  to  the  light  undei  i 
■  in  a  printing  frame,  'j  he  colour  of  the  paper  thus 
i  turned  t  >  a  chocolate  brown.     On  the  paper  being 

brought  I  with  water,    the    colour    changed  to   :> 

•  blue      i;  ibed  this  to  the  generation  of 

:b  iodide  in  the  ;  of  an  excess  of  water,    The 

•  >r,   can    only    be    found    in    tie-    generation    of 

m  by  tic  in  ib  the  paper.     Anothei  experiment 


may  confirm  this.  Paper  containing  starch,  sized  with 
strong  vegetable  size  anil  dipped  in  a  solution  of  iodide  of 
potassium,  ought,  according  to  this,  at  the  expiration  of  some 
considerable  time,  to  show  a  weak  bluish  tinting.  At  this 
point  it  may  not  he  out  of  place  to  remark  on  the  decrease 
in  strength  of  paper  containing  mechanical  wood  pulp  aftet 
it  has  been  Stocked  some  lime.  Here,  likewise,  the  well- 
known  rapid  deterioration  of  the  strength  i-  to  be  ascribed 
in  a  great  measure  to  the  powerful  ozonising  action  owing 
to  the  presence  of  resin  in  the  pulp.  As  a  counter-argument 
it  would  probably  occur  to  many,  that  the  percentage  of 
resin  in  a  paper  containing  only  a  small  quantity  of 
mechanical  pulp  would  be  far  lower  than  in  a  rag  paper 
treated  with  strong  vegetable  size,  whilst  the  latter  shows 
less  signs  of  deterioration  than  the  former  ;  this,  however,  is 
explained  by  the  different  ozonising  properties  of  different 
resins.  Pine  resin  in  its  original  state,  as  found  unchanged 
in  mechanical  pine  pulp,  is  the  strongest  ozoniser.  During 
the  different  melting  operations  that  pine  resin  has  to 
undergo  during  its  transformation  into  the  resin  of  com- 
merce, conversion  may  take  place  into  isomeric  or  kindred 
resin  acids,  less  capable  of  ozonising. 

The  very  different  actions  of  the  raw  pine  resin  and  tin- 
pure  resin  when  exposed  to  the  air,  appear  to  furnish 
strong  argument  in  favour  of  this  theory.  It  is  also  quite 
possible  that  the  acids  given  off  during  the  process  of 
vegetable  sizing  are  not  identical  with  those  contained  in 
pure  resin. 

From  the  foregoing  it  may  be  taken  for  granted  that  the 
free  resin  used  in  sizing  paper  acts  as  an  oxidising  agent, 
and  with  this  it  is  possible  to  explain  other  phenomena 
connected  with  which  up  to  the  present  time  only  conjecture 
exists.  It  is  well  known  that  the  rapid  deterioration  of 
strength  has  been  especially  noticeable  in  unbleached  sul- 
phite papers.  The  possibility  of  sulphuric  acid  being  formed 
by  the  ozonising  action  of  the  resin  size  in  such  sulphite 
papers  is  quite  as  explicable  as  the  accelerated  deterioration 
of  the  paper  by  the  formation  of  oxycellulose.  The  appear- 
ance of  traces  of  free  sulphuric  acid  in  papers  that  by  virtue 
of  their  process  of  manufacture  can  have  contained  no  free 
sulphuric  acid,  hut  have  contained  free  sulphurous  acid  or 
free  sulphur  (originating  through  the  use  of  hyposulphie. 
(thiosulphate)  of  sodium)  may  also  be  thus  explained. 

—8.  P.  i:. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

New   Phenetidine  Derivatives.      L.   Wergh5ffer.     Chetn. 
Zeit.  19,  1753-1754. 

The  phenetidine  ; /r-amidophenol)  derivatives  known  up 
to  the  present  are  phenacetine  (acet-p -phenetidine), 
phenocoll  (glycocoll-p-phenetidine),  lactophenine  (lactyl- 
p- phenetidine),  and  malakin  (salicylide-n -phenetidine 
1  .il,'i.ci>n1.\.(  H.c„ll;.<)li).  Dulcin,  or  p-phenetol 
carbamide,  C,HsO.C,H4.NHCONHj  (this  Journal,  1893, 
951,  and  1894,  542),  is  also  a  substituted  p-phenetidine. 
The  author  describes  some  newer  derivatives, 

Hi  iizi/l-p-p/niu  tidine,  obtained  by  heating  together  benz]  I 
chloride  and  p-phenetidiue,  crystallises  in  plates  melting  at 
15° — 46°  C.  It  is  almost  insoluble  in  water,  is  soluble  in 
ihol  and  chloroform,  and  very  easily  soluble  in  ether. 
It  dissolves  in  hot  sulphuric  acid,  and  is  precipitated 
unchanged  by  water,  whilst  even  hot  sola  lye  docs  not 
act  upon  it.  The  substance  is  a  powerful  febrifuge,  and 
it  has  been  used  with  go  I  I  results  in  ewes  of  headache. 


CO 


■ 


Ethoxyphenyloxamide,    ■      )( HN  .('J  I ..  |  M  mi  >    forms 

(\V 

thin  needles  melting  at  ji;i   ( '  ,  and   is  obtained  by  heating 
anhydrous  oxalic  acid  and  p-phenetidine  to  140° — 145    I 

It  i-    insoluble    in    water   ami    Sparing!}   loluble    in    absolute 

alcohol, benzene,  an  1  chloroform,  bit  more  easily  in  hot 

acetic  acid.     Ic,  heating  with  a  solution  of  an   alkali,  the 
•  is  'I    so  np  tsi  'I  into  /(  ph  iaeti  line  an  I  an  alkaline 
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oxalate.     This  decomposition,  however,  does  not  appear  to 
take  place  in  the  organism,  since  -  grins,  per  d«y  given  to 
a  cat  for  -dine  weeks  did  not  have  any  ill-effect. 
Amygdalyl-p-pkenetidine, 

(,,.H,().C,;H,.XIIC()CH(f )!I)C,  II, 

is  obtained    by  heating   p-phenetidine   raandelate,   which 

mc-!t>  at  l<)j  '('.,  to  170°  C.  After  washing  the  melt  with 
dilute  soda  lye,  the  new  condensation  product  is  recrystallised 
from  60  per  cent,  alcohol,  when  it  separates  in  shining  white 
plates  melting  at  140  •  5°  C.  The  substance  possesses  both 
antipyretic  and  antiseptic  properties.  It  yields  an  acetyl 
derivative  melting  at  154°  C.,  which  has  similar  properties, 
and  dissolves  easily  in  alcohol  and  acetic  acid,  but  sparingly 
in  ether  and  hot  water.  By  condensing  p-phenetidine  with 
aceto-acetic  ether,  /3  -  phenetidyl  crotonic  ethyl  ether, 
t'..I[.,().C„ir,.XII(  C('II,):('IIC()X'2II.V  is  produced,  which 
crystallises  in  white  plates  melting  at  53  C,  and  is  insoluble 
in  water,  but  soluble  in  alcohol  and  ether.  On  rapidly 
beating  to  225°— 240°  C,  it  gives  off  alcohol  and  is  con- 
verted into  p-ethoxy-y-hydroxyquinaldine — 

/N C.CII3 

C2HfiO.C6H3<    | 

xC(OH).CII 

This  substance  forms  silky  plates,  sparingly  soluble  in 
cold  water  and  ether,  more  easily  in  hot  water,  and  readily 
in  alcohol.  It  ha«  a  pleasant  bitter  taste,  and  acts  as  a 
powerful  antipyretic. — T.  A.  L. 

Chloroform,   Prevention   of  decomposition   of.     L.    Allaiii. 
(hem.  Zeit.  19,  310. 

The  addition  of  alcohol  or  ether  to  chloroform  somewhat 
retards  the  formation  of  carbon  oxycbloride  and  hydro- 
chloric acid,  but  does  not  altogether  prevent  it.  Sulphur, 
purified  by  digesting  for  24  hours  with  ammonia  and  care- 
fully washed  and  dried,  will  effectually  prevent  the 
decomposition  of  chloroform,  and  in  a  sample  saturated 
■with  sulphur,  after  exposure  to  sunlight  for  four  months,  no 
impurities  could  be  detected  and  the  sample  produced  a 
normal  anaesthesia T.  A.  L. 

Quinine,   the  Hydrogenation   of.     E.    Lippmann  and 
F.  Fleissner.     Monatsh.  fiir  Chem.  1895,  16,  630. 

By  the  repeated  action  of  sodium  on  an  absolute  alcoholic 
solutiou  of  quinine,  and  subsequent  purification  of  the 
product  with  lead  acetate  and  animal  charcoal,  a  yellow  oil 
■was  obtained,  which  soon  solidified  to  a  hard  amorphous 
mass.  This  appears  to  be  tetrahydroquinine,  CgoHggNgOg  ; 
it  is  slightly  soluble  in  water,  and  liquefies  in  alcohol, 
benzene,  and  chloroform.  It  could  not  be  crystallised.  It 
forms  salts  with  one  and  two  equivalents  of  hydrochloric 
acid,  which  are  also  uncrystallisable,  reduces  ammoniacal 
silver  nitrate,  gives  the  quinine  reaction  with  ammonia  and 
chlorine  water,  and  a  very  characteristic  green  coloration 
with  oxidising  agents  in  weak  acid  solutions.  Like  quioine, 
tetrahydroquinine  contains  a  bydroxyl  and  a  methoxy 
group,  and  can  be  converted  into  tetrahydro-apoquinine. 
The  physiological  action  is  as  follows  : — 0  01  grm.  injected 
under  the  skin  of  a  frog,  causes,  after  a  short  time,  arrest  of 
respiration  and  loss  of  voluntary  and  reflex  movements, 
although  the  heart  movements  remain  normal.  0-05 — 
0*01  grm.  is  a  fatal  dose.  An  injection  of  0-01 — 0-02 
grm.  into  the  veins  of  a  rabbit  causes  stoppage  of  respiration 
and  paralysis,  wilh  continuation  of  heart  movements  ;  nerves 
and  muscles  are  directly  excitable.  0- 1 — 0- 15  grm.  causes 
convulsions,  0'5grm.  causes  death  from  general  convul- 
sions following  on  tetanic  convulsions. — A.  C.  W. 

Calcium  Glycerophosphate,  Preparation  of.     Lambotte. 
Kepert.  Pharm.  1895,  51,  152. 

A  mixture  of  250  grms.  of  powdered  glacial  phosphoric 
acid  with  500  grms.  of  glycerin,  is  boiled  in  a  dish  over 
the  naked  flame ;  the  acid  dissolves  rapidly  in  the  glycerin, 
darkens,  and  emits  vapours  ;  and  in  half  an  hour  the  re- 
action is  complete,  when  the  mass  is  cooled  and  mixed, 
first  with  water,  and  then  with  about  127  grms.  of  slaked 
lime,  until  only  faintly  acid.  The  liquid  is  strained  through 
flannel,  and  the  collected  paste  is  then  suspended  in  water 


ami  filtered.  Strong  alcohol  is  added  to  the  mixed  filtrates, 
until  the  calcium  salt  of  the  acid  i-  completely  precipitated; 
the  latter  is  filtered  off,  treated  several  times  in  succession 
in  the  same  way  with  fresh  alcohol,  to  remove  traces  of 
glycerin,  and,  after  the  final  filtration,  is  dried  in  the  air  or 
in  an  oven.  So  prepared,  it  is  a  white  neutral  and  light 
powder,  unchanged  by  the  air,  and  soluble  in  water  in  the 
proportion  of  025  :  100. — W.  (>■  M. 

Acetone,    Testing.     II.   Schweitzer    and    E.    E.    Lungwitz. 

('hem.  Zeit.  L895,  19,  '384. 

See  under  XXIII.,  page  lor,;). 

Iodine,    "Estimation    of,    in    Organic    Substances.     M.  C 
Schuvten.     Chem.  Zeit.  1895,  1143. 

.See  under  XXIII.,  page  1071. 

Inverting  Action  of  the  French  Officinal  Chloride  of  Iron 
Solutions.  M.  H.  Herissey.  J.  Pharm.  Chim.  1895, 
6  Ser.  3,  202. 

See  under  XV T.,  page  1053. 

Orthobenzoie  Sulphinide  {Saccharine).    W.  J.  Pope.    Proe. 
Chem.  Soc.  1895,  [155],  163. 

The  author  finds  that  pure  orthobenzoie  sulphinide  in  large 
well-defined  crystals  may  be  obtained  from  the  commercial 
mixture  known  as  "saccharine"  by  crystallisation  from 
acetone. 

PATENTS. 

Casein  Compounds,  Manufacture  of.  Farbwerke  vorm. 
Meister,  Lucius,  and  Pruning.  Eug.  Pat.  22,190,  Nov.  16, 
1894. 

The  manufacture  of  casein  salts  of  the  alkalis  and  alkaline- 
earths,  is  claimed.  There  are  two  classes  of  salts:  (1)  those 
neutral  to  phenolphthalein  and  not  coagulated  by  rennet ; 
(2)  those  acid  to  phenolphthalein  and  coagulated  by  rennet 
in  presence  of  calcium  salts.  The  latter  contain  about  two- 
thirds  of  the  quantity  of  base  contained  in  the  former.  The 
salts  are  made  by  dissolving  casein  in  the  calculated  quan- 
tity of  alkali,  alkaline  carbonate  or  phosphate,  or  milk  of 
lime,  and  evaporating  in  vacuo,  and  whilst  hitherto  com- 
pounds of  casein  with  alkalis  and  alkaline  earths  have  only 
been  obtained  in  solution,  by  this  method  it  is  said  to  be 
possible  to  prepare  the  alkali  and  calcium  salts  in  the  form 
of  dry  powders. — T.  E. 

A  New  Solid  Silver  Compound  ivhich  is  not  Precipitated 
by  Alhuihen  or  Salt.  Farbwerke  vorm.  Meister,  Lucius-, 
and  Bruning.     Eng.  Pat.  22,191,  Nov.  16,  1894. 

The  suhstance  claimed  is  made  by  mixing  the  neutral 
sodium  salt  of  casein  (3  kilos.)  with  300  grms.  of  silver 
nitrate  and  dissolving  the  whole  in  water  with  the  aid 
of  gentle  heat.  This  solution  is  then  precipitated  by 
alcohol  and  the  precipitate  dried,  or  it  is  evaporated  to 
dryness  in  vacuo.  The  substance  so  obtained  differs  from 
a  mixture  of  the  sodium  salt  of  casein  with  silver  nitrate  in- 
asmuch as  its  solutiou  is  not  precipitated  by  treatment  with 
sulphuretted  hydrogeD,  and  subsequent  addition  of  ammonia, 
but  only  gives  a  clear  brown  solution,  nor  is  it  precipitated 
by  albumin  or  salt. — T.  E. 

Chemically  Pure  Carbon,  Method  of  Producing.  A, 
Schmole,  Iserlohn,  Germany.  Eng.  Pat.  25,223,  Dec. 
28,  1894. 

Magnesium  or  silicon  is  volatilised  by  subjection  to  electrical 
action  within  a  closed,  exhausted  iron  or  steel  vessel,  con- 
nected to  a  reservoir  containing  liquid  carbonic  acid,  and 
thus  exposed  to  great  pressure.  Pipes  are  arranged  within 
the  vessel,  cooled  by  flow  of  water,  and  the  carbon  set  free 
by  action  of  the  magnesium  vapour  on  the  carbonic  acid 
gas,  collects  on  such  cooled  surfaces.  The  claims  involve 
the  subjection,  in  general,  of  a  carbon  compound  to  the 
action  of  a  metal  or  metalloid,  strongly  heated  under 
pressure,  to  obtain  pure  carbon.  — E.  S. 
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Toluenesulphonic  Chlorides,  Improvements  in  the  Manu- 
facture of.  II.  [mray, London.  From  Prosper Monnct, 
"Lyons,  France.    Eng.  Pat.  25,278,  Doc.  29,  1894. 

Thk  preparation  of  toluene  Bulphonic  chlorides,  especially 
ortliotoliienesulphonic  chloride,  used  in  the  manufacture  of 
benzoyl  sulplionic  imide  (saccharine)  as  usually  carried  out, 
involves  u  number  of  processes  and  gives  rise  to  small 
yields.  The  action  of  hydroxy  sulphuric  chloride  on  toluene 
was  studied  some  time  ago  by  Claessou  and  Wallin  (Her.  12, 
1848),  who,  however,  succeeded  in  converting  only  about 
half  the  toluene  into  toluenesulphonic  chloride.  The 
present  inventor  finds  that  by  keeping  the  temperature  of 
the  reacting  mass  between  the  limits  of  0°  and  5J  and 
employing  a  large  excess  of  hydroxysulphuric  chloride  (4  to 
1  of  toluene),  the  conversion  takes  place  according  to  the 
equation  i— C7H8  +  SO.(OH)Cl  =  C7H7S0»C1  +  H.,0. 

— D.  B. 

Substitute  for  Natural  Cork,  an  Improved  Composition 
applicable  as  ;  and  for  other  Purposes,  such  as  an 
Electrical  Insulating  Material.  E.  Hermet,  Paris.  Eng. 
Pat.  6473,  March  29,  1S95. 

The  new  composition  is  called  "  Liegine."  It  is  prepared 
by  "  mixing  together  the  powdered  material  to  be  treated  " 
(cork,  wood,  leather,  cardboard)  "  with  collodioD,  or 
'  acetic  '  cellulose,  or  celluloid  in  solution  in  acetone,  with 
or  without  the  addition  of  linseed  or  other  oil  and  acetic 
acid,  such  mixture  being1  subsequently  moulded,  dried,  and 
compressed."  Acetic  cellulose,  a  novel  chemical  agent,  is 
produced  by  heating  gun-cotton,  or,  if  preferred,  filtering- 
paper  or  tissue  paper,  or  indeed  any  similar  body  capable 
of  producing  the  same  results,  together  with  anhydrous 
acetic  acid  at  about  190°. — W.  M. 

Para-phenetidine-succinic  Acid  and  Para-phenetidine-di- 
hydroxysuceinic  Acid,  Manufacture  of.  G.  W.  Johnson, 
London.  From  F.  von  Hevden.  Kadebeul,  Dresden. 
Eng.  Pat.  14,331,  July  27,  1895. 

Thksk  new  compounds  are  obtained  by  heating  together 
molecular  proportions  of  succinic  or  tartaric  acid  and 
para  -  phenetidinc  ((WXFL.OCoII..)  at  150°  C.  for 
-ome  hours.  From  the  solution  obtained  by  boiling  the 
product  with  soda,  mineral  acids  precipitate  the  anilide — 

COOH.CaH4.CONH.C6H4.OCjHs  or 

(  '  K  >H.CjH,(OH  )2.  CO .  XII .  C6H4.OC8H5 

The  former  melts  at  163— 10  |"  C,  the  latter  at  195°  C. ; 
both  dissolve  very  readily  in  hot  water  and  in  soda 
solution.  If  two  molecular  proportions  of  phenetidine  be 
employed,  the  dianilides  are  obtained;  these  melt  at  156° 
and  2'i",  ri  spectively,  and  because  of  their  insolubility  in 
water  and  lodfl,  are  of  little  medicinal  value. — A.  C.  W. 

Vanillin  from  Protocatechuic  Aldehyde,  Improvements  in 
Manufacture  of.  J.  [mray,  London.  From  La  Societe 
f'himique  des  LJsinea  da  khone,  Lyon,  Rhdne,  France. 
Eng.  Pat.  17,822,  September  17,  1895. 

Thk  prevention  of  the  metbylatiorj  of  the  para-bydroxyl 

group  in  protocatechuic  aldehyde  is  claimed,  by  con- 
densing the  latter  with  nitro-paratoliienc  sulphonie  chloride, 

r  ii  m  ii  )NO  .80  I  i  'II  HO  so.n  i  ■>-.  i  |.  This 
substance,  formed  by  direct  nitration  of  paratoluene  sul- 
phonie chloride,  melts  at  .')*»  ('.,  boils  at  IT.'i  — 1*0  <  . 
under  a  pressure  of  7  mm.,  and  with  ammonia  yields  an 
amide  melting  at  1 43'' — 141  C.  The  condensation  takes 
place  at  ordinan   temperatures    by  the  action  of  dilute  soda 

on  a  toluene  solution  of  the  lulphonic  chloride  mixed  with 
aqueous  solution  of  the  aldehyde  ;  the  product  is  precipitated 
from  the  aqueous  solution  by  sulphuric  acid  and  methylated 

bl  the  cold  by  the  action  of  dimethylsiilphate  and  alcoholic 
potash.      The   methylated    eomponiid    is    washed     with   cold 

water, dissolved  in  alcohol, and  decomposed  on  the  water- 
bath  by  alcoholic  potash  ;  the  alcohol  is  then  distilled  off, 
the  residue  extracted  with  nrater,  and  the  crude  vanillin 
ipitated  in  the  cold  by  sulphuric  acid,  in  the  con« 
densation,  the  formation  of  a  mete  sub  titntion  product  is 
completely  avoided. — A.  C.  W. 


New    Carbonic  Esters    cf  Acidi/I  Dcrirath  es    of  Amido- 

phenols  and  if  their  Alkylised  Derivatives,  Manufactun 
oj.  ().  [mray,  London.  From  The  Farbwerke  vorm. 
Meister,  Lucius,  and  Braining,  Hd<  hst-on-the-Maine, 
Germany.     Eng.  Pat.  24,901,  Sept.  23,  1895. 

The  carbonic  esters  of  the  general  types<  IOOR.O.CgH4.NHAc 

and  ( '( )( )li.( ).(  ,,1 1 ,.  NAc.  H",  where  Ac  represents  an 
acid  radical,  II  and  K1  alcoholic  groups,  are  obtained  by 
dissolving  the  substituted  amidophenol  in  the  calculated 
quantity  of  soda-lye  and  shaking  with  a  slight  excess  of  a 
cblorcarbonic  ester,  care  being  taken  against  any  con- 
siderable rise  in  temperature.  The  product  is  purified  by 
recrystallisation  from  dilute  alcohol.  The  acidyl  amido- 
phenol carbonic  esters  are  colourless,  well-crystallisable 
substances,  easily  soluble  in  alcohol  and  hot  water,  less, 
soluble  in  ether  and  benzene.  They  are  decomposed  by 
heating  with  acids  or  alkalis. — A.  C.  W. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

PATENTS. 

Casein  Compounds,  Manufacture  of.  Farbwerke  vormals- 
Meister,  Lucius,  and  Briining.  Eng.  Pat.  22,190,  Nov, 
16,  1894. 

See  under  XX.,  page  1060. 

A  New  Solid  Silver  Compound,  which  is  not  precipitated 
by  Albumen  or  Salt.  Farbwerke  vorm.  Meister,  Lucius, 
and  Briining.     Eng.  Pat.  22,191,  Nov.  16,  1894. 

See  under  XX.,  page  1060. 

Albumen  and  Albumen-like  Matters,  Casein,  Albuminoser 
and  the  Products  of  Conversion  of  Glue  and  Gelatin,  a 
Process  for  rendering  insoluble.  From  Chemische 
Fabrik  auf  Actien  vorm.  E.  Sobering,  Berlin,  Germany. 
A.  Zimmermann,  London.  Eng.  Pat.  23,585,  Dec.  4r 
1894. 

The  solution  of  the  said  substances,  is  mixed  with  a  suitable 
quantity  of  a  40  per  cent,  solution  of  formalin  (formal- 
dehyde). The  solution  does  not  coagulate,  but  remains 
clear  for  a  long  time.  Once,  however,  the  liquid  is 
evaporated,  the  residue  will  have  become  absolutely 
insoluble  in  water. 

The  same  result  may  be  obtained  by  first  drying  and  then 
exposing  the  mass  to  vapours  of  formalin,  or  moistening 
with  solution  of  the  same  and  then  re-drying.  The  inventor 
claims  that  the  process  may  be  utilised  for  all  purposes 
where  it  is  desired  to  produce  an  insoluble  albuminous 
layer  upon  a  backing,  such  as  a  glass  or  metal  plate  or 
paper,  and  that  it  will  be  found  of  especial  use  in 
photography.  It  is  stated  that  in  the  case  of  insoluble 
gelatin  films,  the  methylene  blue  test  distinguishes  in  a 
striking  manner  between  them  and  those  which  have  not 
been  treated  with  formaldehyde.—  L.  de  K. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Manufacture  of  Matches  in  Belgium.     U.S.  Cons.  Reports, 
Nov.  1895,890. 

Consul  Mobbis,  of  Ghent,  writes  to  the  Department  under 
date  of  September  4,  1895  :  — 

A  recent  number  of  (he  bulletin  of  the  labour  bureau  of 
I  lance  states  that  the  following  new  regulations  are  in 
force  in  Belgium  relative  to  the  manufacture  of  matches: — 

It  is  not  sufficient  in  the  future  that  the  dipping  plates  of 
white  phosphorus  matches  should  be  covered  with  hoods 
connecting  with  a  strong  draft  chimnej  ;  a  suction  tube 
connected  with  a  mechanical  ventilation  must  be  established 

on  the  level  of  tin'  dipping  plates  and   vessels  which  contain 

the  paste.     Respecting  tie  composition  of  the  pastes,  they 

must  not  contain  more  1 1 1 : 1 1 1  Kll  per  cent,  of  white  phos- 
phorus, without  counting  the  water;  the  least  infringement 
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will  n<>t  be  tolerated,  a>  ii  is  natisfectoril\  proven  that 
: i ti  excellent  match  paste  can  be  manufactured  from  this 
consistency . 

The  dryers,  except  the  tunnels  in  which  workmen  must 
remain,  must,  after  .June  l,  1895,  be  aire  I  by  mechanical 
ventilatora.  Permanent  committees  exist  which  are  to  fix 
I  In- amount  of  air.  The  working  tallies  upon  which  white 
phosphorus  matches  are  filled  miM  likewise  lie  ventilated 
BO  that  the  phosphorus  vapours  may  he  immediately  drawn 
off  to  the  lower  part  of  the  workshop  and  thrown  out. 

This  ventilation  must  be  such  that,  combined  with  the 
Other  causes  of  removal  of  the  air  in  the  workshops,  the 
expulsion  of  air  per  hour  and  per  workman  in  each  room 
where  white  phosphorus  matches  are  handled,  shall  be  at 
least  2,119  cubic  feet.  The  removal  of  air  in  the  rooms 
where  Swedish  matches  are  handled,  must  be  1,060  cubic 
feet  per  hour  and  per  workman,  and,  further,  each  workman 
must  always  dispose  of  at  least  353  cubic  feet  of  air. 

Independently  of  a  cloak  room,  there  shall  exist  in  each 
factory  a  room  where  vessels  containing  water  and  soap  for 
the  use  of  workmen  shall  be  placed.  The  severest  control 
will  be  exercised  in  this  respect. 

Workmen  shall  be  subject  to  a  preliminary  medical 
examination,  and  afterwards  to  a  monthly  visit,  the  results 
of  which  shall  be  duly  inscribed  in  a  record  book.  They 
shall  be  excluded  from  work  from  the  time  when  they  mat 
have  been  attacked  by  phosphoric  necrosis,  or  as  soon  as 
they  appear  to  be  threatened  with  an  attack  of  this  disease. 

Dynamite   Manufacture . 


Glycerin,    Testing  for 
J 

See  under  XXIII.,  page  1073 


Lewkowitsch.     Chem.  Zeit.  1895,  19,  1423. 


XXIII— ANALYTICAL  CHEMISTRY. 

INORGANIC  CHEMISTS.  Y.—  QUA  LIT  A  TIVE. 

Carbon  Steels,  General  Method  for  the  Micrographic 
Analysis  of.  F.  Osmond.  BulL  de  la  Soc.  d'Encourage- 
ment,  113,  480—516. 

(Ske  also  this  Journal,  1x94,  1065).  In  a  lengthy  paper 
the  author  deals  with  the  micrographic  examination  and 
separation  of  the  constituents  of  steels  tempered  at  different 
temperatures  and  containing  different  percentages  of  carbou. 
The  results  of  many  experiments  are  given  and  theoretical 
explanations  put  forward.  In  explaining  the  condition  of 
the  carbon  in  steel,  he  employs  the  following  diagrammatic 
solution  :  — 


PATENTS. 
"Lucifer"    Matches    and    the    like,    Improvements   in  or 

relating  to.     A.  Thimann,    Vienna.     Eng.  Pat.  20,593, 

Oct.  27,  1894. 
Is  making  matches  without  tips  or  heads,  the  thoroughly' 
dry  splints  (matchwood)  are  steeped  in  a  solution  (which 
may  be  saturated  at  a  temperature  of  from  90°  to  100°) 
either  of  sodium  chlorate  or  potassium  chlorate,  with  or 
without  the  addition  of  alkaline  perchlorates,  and  to  which 
are  added  iu  sufficient  quantity  suitable  adhesives. 

After  the  match  splints  have  been  impregnated  with  tbe 
explosive  material  and  thoroughly  dried,  they  may  be 
dipped  in  a  solution  of  paraffin,  ozokerite,  or  ceresin,  &c.,with 
or  without  addition  of  animal  or  vegetable  fats  or  oils  ;  or 
in  petroleum,  benzene,  petroleum  spirit,  to  which  volatile 
substances  or  vegetable  or  animal  fats  or  oils  have  been 
added.  The  matches  are  then  placed  in  a  warm  room  to 
allow  the  unstable  or  volatile  matter  to  evaporate.  They 
are  then  ready  for  use. — W.  M. 

Nitrocellulose,  Improvements  in  and  Apparatus  for  the 
Manufacture  of.  J.  W.  Swan,  Bromley,  Kent.  Eng. 
Pat.  21,729,  Nov.  10,  1894. 
The  chief  point  in  this  invention  is  the  production  of 
nitrocellulose  in  a  continuous  manner  by  passing  cellulose,  ' 
in  the  form  of  a  long  web,  band,  or  sheet  of  cotton  or 
paper,  continuously  through  the  mixed  acids  at  such  a  rate 
as  to  allow  the  cellulose  to  be  sufficiently  nitrated. — W.  M. 

Smokeless  Powders,  Improvements  relating  to  the  Prevara-  < 
Hon  of.  C.  P.  Du  Buit,  Paris.  Eng.  Pat.  23,260, 
Nov.  30,  1894. 
The  inventor  proposes  to  prepare  charges  of  sporting 
smokeless  powders  by  bringing  the  powders,  in  a  suitable 
state  of  division,  into  the  condition  of  moulded  bodies,  by 
compression,  thus  ensuring  uniformity  of  weight  and  state 
of  compression  for  each  charge. — W.  M. 

Explosives,   Improvements  in.     B.  J.  Pettingell,  Victoria, 

B.C.,  Canada.     Eng.  Pat.  16,790,  Sept.  7,  1895. 
The  composition  of  the  explosive  patented  is : — Raw  nitre, 
63  ;  mineral  coal  dust,  20  ;  crude  sulphur,  15  ;  wood  pulp, 
2  parts. 

The  nitre  is  dissolved  in  water  and  tbe  coal  dust  added; 
the  mass  is  then  thoroughly  mixed  and  dried,  and  then 
mixed  with  the  sulphur  and  wood  meal. — W  M. 
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|      |         Practically  pure  iron  (ferrite). 


1SS53         Zones  of  uniformly  distributed  tempering  carbon  (mar- 
*SSS  lensitej. 

P3         Zones  of  transition  (troostite). 

'  mm         Centres    of    undecomposed    carbides    (cementite    and 
^*  sorbite). 

In  explaining  the  above  diagram,  he  assumes  the  square 
3«  to  represent  a  certain  section  of  iron  surrounding  a 
nucleus  of  carbide  of  iron  e;,  together  with  portions  of 
equidistant  points  of  carbide  in  each  corner  of  the  square. 

In  the  process  of  tempering  at  comparatively  low  tem- 
peratures, it  is  assumed  that  the  square  3i  illustrates  the 
changes  which  have  taken  place.  It  is  here  shown  that  the 
black  points  of  carbide  have  become  reduced  in  size,  and 
are  surrounded  by  circular  areas  of  steel  containing 
uniformly  distributed  tempering  carbon. 

Outside  these  areas  are  rings  of  the  transition  stage 
between  the  tempered  steel  and  the  pure  iron  which 
forms  the  remainder  of  the  square.  The  square  3c  illus- 
trates the  result  of  using  a  higher  temperature.  In  this 
case  the  carbides  have  disappeared,  the  areas  of  the  tem- 
pered steel  have  increased  in  size,  the  rings  of  transition 
still  exist,  and  the  area  of  pure  iron  proportionately  reduced. 
If  the  temperature  is  still  further  increased,  the  rings 
become  larger,  and  gradually  coalesce,  as  shown  in  3d  and 
3e.  The  area  of  pure  iron  gradually  diminishes  until  the 
whole  surface  becomes  tempered,  as  in  3/. 

In  the  case  of  hard  steels,  the  points  of  carbide  are  nearer 
together,  and  the  transition  is  more  complete  within  shorter 
limits  of  temperature.  Iu  the  case  of  very  soft  steels,  the 
transition  may  not  be  complete. 

It  would  appear,  from  a  micrographic  examination  of  the 
tempered  steels,  that  the  diffusion  of  hardening  carbon 
determines  in  the  iron  the  cubic  system  of  crystallisation, 
or,  in  other  words,  its  existence  as  "  Martensite." 

In  concluding  the  paper,  from  a  practical  point  of  view, 
the  author  refers  to  the  precision  with  which  the  three 
principal  circumstances  of  the  calorific  treatment  of  steel, 
namely,  the  temperature  of  heating,  the  temperature  of 
tempering,  and  the  rapidity  of  cooling,  influence  its  ultimate 
structure,  and  he  suggests  that  the  micrographical  examina- 
tion of  steels  should  be  more  fully  studied,  with  a  view  to 
providing  data  of  practical  utility. — A.  W. 

Nitrites,  Three  New  Tests.     M.  G.  Deniges.     Chem.  Zeit. 
1895,  19,  328. 

The  reagents  proposed  by  Griess,  which  are  so  much  used, 
aud  notably  the  salts  of  ?«-phenylenediamine,  are  easily- 
altered  by  halogens,  hypochlorites,  <tc,  and  by  exposure 
to  the  air.  The  author  recommends  the  following 
reagents : — 

(1.)  (a.)  Phenol,  1  grm. ;  sulphuric  acid,  4  c.c. ;  and 
water,  100  c.c.  (6.)  Mercuric  oxide,  3-5  grnis. ;  glacial 
acetic  acid,  20  c.c.;  and  water,  100  c.c;  mixed  together, 
\  c.c.  of  sulphuric  acid  added  and  the  solution  filtered. 
Equal   volumes   of  the  solutions  (a)   and  (6)  are  mixed 
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together,  heated  to  boiling,  and  one  or  two  drops  of  the 
substance  under  examination  added.  A  solution  containing 
only  0-5  grm.  of  nitrite  per  litre  still  gives  a  red  coloration 
when  tested  in  this  way. 

(2.)  2  c.c.  of  aniline  are  dissolved  in  40  c.c.  of  glacial 
acetic  acid  and  diluted  with  water  to  100  c.c.  5  c.c.  of 
this  solution  are  mixed  with  from  one  drop  to  10  c.c.  of 
the  solution  to  be  tested,  according  to  its  concentration,  and 
the  mixture  boiled.  Nitrous  acid  produces  a  coloration 
varying  from  straw  yellow  to  deep  orange,  which  is  changed 
to  red  by  carefully  adding  acid.  Hypochlorites,  hypo- 
bromites,  or  free  halogens  interfere  with  the  reaction,  as 
also  does  a  large  excess  of  free  acid. 

(3.)  Kesorcinol,  1  grm. ;  water,  100  grins.  ;  sulphuric 
acid,  10  drops.  Four  drops  of  the  solution  to  be  tested 
are  mixed  with  2  c.c.  of  pure  sulphuric  acid  and  five  drops 
of  the  resorcinol  solution,  and  shaken.  Nitrous  acid  pro- 
duces a  carmine-red  or  blue-violet  coloration,  even  when  so 
little  as  0-01  mgrm.  of  the  acid  is  present. — T.  E. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Lead,   Tech?iicul  Analysis  of.     II.  Nissenson  and 
B.  Neumann.     Chem.  Zeit.  1895,  1141—1143. 

A  sketch  is  given  of  rapid,  but  accurate,  methods  employed 
in  the  laboratory  of  the  Actien  Gesellschaft  f iir  Bergbau  zu 
Stolberg,  u.  in  Westfalen. 

Market  Lead. — A  total  of  some  hundredths  of  one  per 
cent,  of  Ag,  Cu,  Bi,  Cd,  Zn,  Fe,  Ni,  Co,  Sn,  and  Sb,  has 
to  be  estimated  (As  and  Mn  rarely  occur).  200  grms.  of 
the  lead,  in  small  pieces,  are  placed  in  a  2-iitre  flask, 
and  treated  first  with  1,275  c.c.  of  water,  and  then  with 
325  c.c.  of  nitric  acid  (sp.  gr.  1 -4).  The  flask  is  warmed  on 
a  sand-bath,  and  when  the  metal  is  completely  dissolved,  it 
is  cooled,  and  62  c.c.  of  strong  sulphuric  acid  are  slowly 
added  whilst  constantly  shaken.  After  cooling,  the  solution 
is  made  tip  to  2  litres  and  shaken  vigorously ;  the  lead 
sulphate  is  allowed  to  settle,  and  1,750  c.c.  are  filtered  off 
into  a  porcelain  dish  and  evaporated  to  dryness,  the  residue 
mixed  with  a  small  quantity  of  water,  filtered,  and  washed. 
A.  The  precipitate  is  washed  into  an  Erlenmeyer  flask,  and 
treated  with  caustic  soda  and  25  c.c.  of  a  cold  saturated 
solution  of  sodium  sulphide  to  dissolve  any  antimony  that 
maybe  present;  after  filtration,  the  antimonial  solutionis 
reserved.  B.  The  filtrate  from  the  original  lead  sulphate 
precipitate  should  be  slightly  acid  or  made  so  by  hydro- 
chloric acid,  and  is  treated  with  hydrogen  sulphide  until 
the  supernatant  liquid  (]))  is  clear  ;  it  is  then  filtered  from 
the  precipitate  (C).  C.  Tin-  sulphide  precipitate  is  digested 
with  25  c.c.  of  .-odium  sulphide  solution  ;  and  if  arsenic  be 
absent,  the  solution  is  added  to  the  antimonial  solution 
from   A.     The  volume  of  the   liquid  is  then  made  up   to 

I  c.c,  and  the  solution  is  electrolysed  boiling  in  a 
platinum  dish  with  a  current  of  1 — 2  amperes  and  2  volts. 
(S.])m  =  1-2,  and  time  for  deposition,  half  an  hour.) 
Antimony  is  thus  deposited,  and  the  sodium  sulphide  in 
the  solution  is  converted  into  the  ammonium  compound 
by  the  addition  of  25  grms.  of  solid  ammonium  sulphate. 
After  boiling  and  making  op  to  200  ex.,  the  liquid  is  then 
electrolysed  by  a  current  of  the  same  strength  as  that  used 

for  separating  the  antimony,  which  should  deposit  the 
whole  of  the  tin  within  20  minutes.  Or,  the  solution 
freed  from  antimony  is  decomposed  by  dilute  sulphuric 
acid,  and  the  precipitated  tin  sulphide  filtered,  gently 
roasted  in  the  muffle,  moistened  with  nitric  acid,  and 
weighed   as   >n<>..     When   arsenic   is   present,   the    three 

ie,    at     the     first,     precipitated     by     means     of 

phuric  acid,  and  dige  led  with  cold  ammonium  carbonate 

ition  to  dijsolve  the  arsenic,  which  may  then  be  estimated 
in  the  usual  way,  the  residual  sulphides  being  dissolved  in 
'25  <■ '  <>t  -odium  sulphide  solution,  and  separated  as  above 
described.    The  residue,  alter  treating  precipitate  C   with 

mn  sulphide,  is  boiled  with  aqua  regia,  filtered  from 
silver  chloride,  evaporated  to  drro  a  few  drops  of 

sulphuric  acid  to  remove  final  lead,  taken  up  with 

water,  /  i  with  ammonia,  and  mixed  with  an  excess 

ammonium  carbonate  solution.  Bismuth  thus  precipi* 
I,  Is  Altered,  dissolved  in  nitric  acid,  evaporated  In  a 


porcelain  crucible,  and  weighed  as  BijO;t.  In  the  ammo- 
niacal  solution,  l  grm,  of  potassium  cyanide  is  dissolved  ;  a 
few  drops  of  sodium  sulphide  solution  then  serve  to 
separate  the  cadmium  as  sulphide,  which  is  filtered,  dis- 
solved in  nitric  acid,  evaporated  in  a  crucible,  and  weighed 
as  oxide.  Or  the  nitric  acid  solution  may  be  evaporated 
down  with  sulphuric  acid,  taken  up  in  water,  neutralised 
with  ammonia,  and,  after  adding  ammonium  sulphate, 
electrolysed  for  .]■  hour  with  a  current  of  0*5  ampere  and 
2-5 — 3  volts.  The  cyanide  filtrate  from  the  cadmium  is 
decomposed  by  sulphuric  acid,  evaporated  down  until 
fumes  of  sulphuric  acid  appear,  cooled,  taken  up  in 
water,  diluted  to  200  c.c,  and  electrolysed  fori — 2  hours 
in  a  platinum  dish  by  a  current  of  1  — 1*5  amperes  and 
2*5—3  volts,  the  precipitate  being  received  on  the  smaller 
electrode  to  minimise  the  errors  of  weighing.  Or  the 
acid  solution  is  treated  with  0*5  grm.  of  solid  sodium 
thiosulphate  and  boiled,  and  the  separated  copper  sulphide 
roasted  to  oxide  in  a  muffle.  D.  The  filtrate  from  the 
sulphides  is  boiled  to  expel  hydrogen  sulphide,  peroxidised 
with  bromine  water,  and  treated  with  caustic  soda  solution  ; 
the  resulting  precipitate  is  dissolved  and  re -precipitated, 
to  ensure  the  separation  of  zinc  ;  it  is  then  again  dissolved, 
and  the  iron  is  thrown  down  by  ammonia,  re-dissolved, 
and  titrated  by  dilute  permanganate  (it  cannot  be  weighed 
as  oxide  because  of  the  alumina  introduced  in  the  caustic 
alkali).  In  the  ammoniacal  filtrate  the  nickel  and  cobalt 
are  precipitated  by  electrolysis,  after  adding  ammonia  and 
25  grms.  of  ammonium  sulphate,  using  a  current  of  1*5 
amperes  and  2*5 — 3  volts.  (N.Dioo  =  1*2  ;  time  =  i  hr.) 
The  solution  of  the  zinc  in  the  alkali  is  just  acidified  with 
hydrochloric  or  sulphuric  acid,  then  mixed  with  25  c.c.  of 
ammonia,  made  up  to  500  c.c,  and  titrated,  In  the  absence 
of  nickel  and  cobalt,  the  iron  may  be  separated  directly 
by  ammonia  and  weighed  as  oxide,  whilst  the  filtrate  is 
made  up  to  500  c.c.  for  titration.  The  zinc  titration  is 
made  by  Schaffner's  process,  using  a  sodium  sulphide 
solution  of  4  grms.  per  litre,  and  conducting  a  test  of  the 
solution  from  the  lead  simultaneously  with  a  test  of 
0-001  grm.  of  zinc  dissolved  in  acid,  rendered  ammoniacal, 
and  made  up  to  500  c.c,  the  end-point  in  each  case  being 
fixed  by  the  discoloration  of  "polka  paper."  The  silver 
is  separately  determined  by  cupellation.  Lead  is  found 
by  difference.  In  calculating  results,  the  volume  of  lead 
sulphate  must  be  taken  into  account — it  is  46  c.c — so  that 
the  actual  weight  of  lead  tested  must  be  reckoned  as — 


200   x 


1750 
1954 


=  179"  12  grms. 


The  separation  of  the  antimony  and  arsenic  group  by 
electrolysis  is  quicker  and  more  accurate  than  the  usual 
method. 

Hard  Lead. — Usually  only  the  antimony  percentage, 
which  is  always  high,  is  required,  2-5  grms.  of  the  material 
are  dissolved  in  10  grms.  tartaric  acid,  15  c.c.  water,  and 
4  c.c  nitric  acid  (sp.  gr.  1  "4)  in  a  250-c.c.  flask  ;  to  the  clear 
solution  is  added  1  c.c.  of  strong  sulphuric  acid  ;  the 
mixture  is  then  diluted,  cooled,  and  made  up  to  the  250  c.c 
with  water.  With  this  large  amount  of  tartaric  acid,  the 
whole  of  the  antimony  passes  into  the  solution,  so  that 
50  c.c.  of  the  solution  (=  0'5  grm.  of  substance)  may  be 
withdrawn,  made  strongly  alkaline  with  caustic  soda,  mixed 
with  50  c.c.  of  saturated  sodium  Bulphide  solution,  boiled, 
filtered,  washed,  and  electrolysed  hot  with  a  current  of 
1-5 — 2  amperes.  (N.D100  =  1*2 — 1-5  ;  time  =  1  hour  at 
most.)  The  copper  may  be  determined,  if  necessary,  after 
dissolving  the  sulphide  residue,  either  electrolytically  or  by 
colorimetry. 

Work  Lead.  —  From  10  to  50  grms.  of  the  lead,  according 
to  quality,  a  re  dissolved  iu  water  and  (1*4)  nitric  acid  (60  c.c. 
of  the  former  and  16  cc.  of  the  latter  for  each  !()  grms.  of 
lead  used),  to  which  is  added  5  — 10  grins,  tartaric  acid.  To 
precipitate    the  bad,  :i  B.C.  of  strong  sulphuric  acid  are  used 

for  each  io  grms.  of  lead,  and  the  volume  of  lead  sulphate 
to  be  taken  into  account  in  the  final  calculations  is  2- 15  c.c 

per  10  grms.  of  bail.      The  filtrate    is  evaporated   somewhat, 
and    treated    with  CBUStic    soda    and    sodium   sulphide,  as  in 

the  safe  of  bard  lead  ;  the  solution  containing  8b,  As,  and 
Sn,  and    the    precipitate    containing  the    other    metals  arc 
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treated  as  are  those  from  soft  lead.     It'  only  silver,  copper, 
and  antimony  are  to  be  determined,  the  former  is  found  by 
cupellation,  t he  latter  l>y  the  process  used  l'oi  hard  lead. 
Galena.  -Usually,  only  lead  and  silver  as  useful,  and 

arsenic  and  zinc  as  objectionable  constituents  have  to  be 
determined.  Silver  and  (in  the  absence  of  copper  and 
antimony)  lead  are  determined  in  the  dry  way.  Otherwise, 
0*5  grm.  of  the  ore  is  dissolved  in  30  c.c.  of  nitric  acid 
(l-4sp.  gr.),  boiled,  diluted,  filtered  into  a  platinum  dish, 
and  electrolysed  hot  with  a  current  of  1 — 1 -5  amperes  and 
2*5  volts.  (N.DI00=1  ampere;  time=lhour.)  The  dish 
i-  made  the  anode,  and  receives  a  deposit  of  lead  peroxide, 
which  is  dried  at  180°  and  weighed.  For  the  rapid  deter- 
mination of  arsenic,  1  grin,  of  ore  is  dissolved  in  10  c.c.  of 
nitric  acid,  evaporated  with  dilute  sulphuric  acid  (until 
fumes  of  the  latter  are  evolved),  cooled,  diluted,  and 
filtered.  To  the  filtrate  are  added  5  grms.  of  tartaric  acid, 
30  c.c.  of  ammonia,  and  1 5  c.c.  of  magnesia  mixture.  The 
precipitate  is  dissolved  off  the  filter  into  a  tared  porcelain 
crucible  in  nitric  acid,  and  the.  solution  is  evaporated  and 
ignited.  Phosphoric  acid  does  not  occur  in  galena,  and 
therefore  cannot  interfere.  For  the  zinc  determination, 
2  grms.  of  ore  are  thoroughly  decomposed  by  25  c.c.  of 
boiling  strong  hydrochloric  acid  in  a  ^-litre  flask  ;  when 
all  hydrogen  sulphide  is  expelled,  5  c.c.  of  nitric  acid  are 
added  and  then  8  c.c.  of  sulphuric  acid.  The  solution  is 
evaporated  to  half  its  bulk,  and  after  the  addition  of  an 
excess  (50  c.c.)  of  ammonia,  it  is  boiled,  filled  to  the  mark 
with  water,  and  filtered.  250  c.c.  (=1  grm.  of  ore)  are 
then  used  for  titration  as  already  described. 

Lead  and  Copper  Mattes. — The  silver  is  found  by 
cupellation.  The  lead  is  determined  as  peroxide  by  elec- 
trolysis, any  copper  on  the  cathode  is  re-dissolved  in  the 
solution  poured  off  from  the  lead  peroxide,  and  the  solution 
is  evaporated  to  dryness  with  sulphuric  acid,  re-dissolved 
in  water,  and  the  copper  precipitated  by  sodium  thio- 
sulphate  and  weighed  as  oxide  after  roasting.  The  direct 
separation  of  the  lead  and  copper  by  electrolysis  is  not 
possible,  owing  to  the  interference  of  silver,  antimony,  aud 
arsenic. — W.  G.  M. 

Arsenic  in  Iron  and  Steel,  Volumetric  Determination  of. 

A.    Mignot.     Rev.    Chim.    anal,    appliq.    1895,    3,    101. 

Through  Chem.  Zeit.  Rep.  1895, 19,  164. 
Ten  grras.  of  the  metal  are  dissolved  in  nitric  acid,  the 
solution  is  evaporated,  and  the  residue,  after  gentle  heating 
to  decompose  the  nitrate,  is  treated  with  strong  hydrochloric 
acid  in  the  cold  for  one  hour.  The  whole  is  transferred  to 
a  500-e.c.  flask  with  a  long  neck,  and  made  up  to  300  c.c. 
with  strong  hydrochloric  acid  ;  50  c.c.  of  saturated  ferrous 
chloride  solution  are  then  added,  and  the  flask  is  connected 
with  a  condenser,  the  end  of  which  is  bent  and  passed 
through  one  perforation  of  a  two-holed  stopper  for  the 
length  of  a  few  centimetres  into  a  small  flask  ;  through  the 
other  perforation  is  passed  a  tube  which  reaches  to  the 
bottom  of  the  flask,  and  is  bent  over  outside  into  an  open 
vessel  containing  cold  water.  On  heating,  the  evolved  hydro- 
chloric acid  gas,  after  expelling  the  air,  fills  the  apparatus, 
and  by  its  solubility  causes  water  to  be  sucked  back  into 
the  distillation  flask.  The  delivery  tube  in  the  open  vessel 
must  therefore  at  once  be  raised  above  the  water  level,  to 
admit  air,  or  the  reduction  of  pressure  in  the  apparatus  will 
lead  to  a  dangerous  ebullition  in  the  heated  flask.  Distilla- 
tion is  continued  until  only  100  c.c.  are  left  of  the  original 
liquid,  the  distillate  is  then  made  up  to  500  c.c.  and 
treated  with  hydrogen  sulphide.  After  filtering  and  washing, 
the  precipitate  of  sulphide  of  arsenic  is  dissolved  in  20  c.c. 
of  (1:3)  ammonia ;  the  solution  is  acidified  with  20  c.c. 
of  acetic  acid  (of  such  strength  that  16  c.c.  will  neutralise 
about  20  c.c.  of  the  ammonia),  mixed  with  a  known  volume 
of  iodine  solution,  and  titrated  back  with  sodium  thio- 
sulphate.  The  iodine  solution  is  standardised  by  means  of 
a  known  weight  of  a  pure  arsenic  compound,  dissolved, 
precipitated  as  sulphide,  and  re- dissolved  as  above.  Five 
mgrms.  of  arsenious  acid  can  thus  be  estimated. — W.  G.  M. 

Zinc,  Volumetric  Estimation  of.     H.  Lescceur.     Bull.  Soc. 

Chim.  13,  280. 
In   the    volumetric  estimation   of    the   zinc,  with  standard 
caustic  soda  solution,  in  zinc  salts  containing  excess  of  acid, 


two  indicators  are  used.  Methyl-orange  is  employed  to 
indicate,  by  its  change  from  purple  into  yellow,  the  point 
when  all  free  acid  has  been  neutralised  by  the  standard 
soda  employed.  At  this  point  phenolphthalein  is  added, 
and  the  titration  continued  until  free  alkali  is  indicated  in 
the  solution.  Formation  of  basic  salts  of  zinc  in  this 
titration,  contrary  to  Iiarthe's  statements,  has  never  been 
observed.  Barthe  (Bull.  Soc.  Chim.  13,  472)  states  that  in 
the  reaction  the  basic  salt  ( Z:i< )) ,S(  ),Zn  is  formed,  and 
hence  the  direct  results  of  titration  require  multiplying  by 
a  corrected  factor  ^.  lie  contradicts  Leseeeur's  statement 
above,  that  the  precipitate  formed  is  pure  hydrated  oxide  of 
zinc— C.  O.  W. 

The  Assay  of  Gold  Ores,  Interference  of  certain  Metals  in. 
I).  G.    Buchanan.     City   Anal.   Soc,  Glasgow,    1894-95, 

[5],  18. 

Cupellation  Process. — 4  mgrms.  of  pure  gold  were  wrapped 
in  37  grms.  of  lead  foil  (the  same  weight  of  lead  gave  no 
silver  bead  on  cupellation  alone)  together  with  0-5  grm.  of 
zinc,  tin,  antimony,  and  copper  respectively.  On  cupella- 
tion, practically  all  the  gold  was  recovered. 

The  same  weight  of  gold  was  then  tried  with  2-5  grms. 
of  each  of  the  metals. 

With  zinc,  the  cupel  was  covered  with  a  film  of  oxide, 
and  the  amount  of  gold  recovered  varied  from  1  -2  to  3 "65 
mgrms.  With  tin,  the  edge  of  the  cupel  was  covered 
with  a  light  yellow  film,  and  3*4  mgrms.  of  gold  were  re- 
covered in  one  case,  whilst  in  another,  no  bead  was  obtained, 
the  gold  remaining  in  small  pellets  in  the  slag.  With 
antimony,  practically  all  the  gold  was  recovered.  With 
copper,  the  cupel  turned  black  and  the  copper  was 
absorbed,  and  in  two  trials  3  "85  and  3 -"5  mgrms.  of  gold 
were  recovered. 

It  is  worthy  of  note  that,  if  a  cupellation  of  lead  and 
copper  ceases  before  all  the  copper  is  absorbed,  more  lead 
may  be  added  and  the  cupellation  continued,  provided  the 
cupel  is  not  saturated  and  there  is  not  too  much  copper 
present. 

The  difficulty  with  zinc  and  tin  is  not  likely  to  occur,  as 
these  metals  do  not  easily  find  their  way  into  the  lead 
button  during  a  pot  assay. 

With  5  grms.  of  each  of  the  metals,  very  unsatisfactory 
results  were  obtained,  owing  to  the  large  residue  left  on  the 
cupel. 

No  gold  appears  to  pass  into  the  cupel,  and  the  amount 
of  lead  used  does  not  influence  the  yield  of  gold. 

Fusion  Process. — An  artificial  ore  was  prepared  for 
these  experiments  by  adding  the  weighed  quantity  of  the 
metal  used  to  8  mgrms.  of  gold,  and  making  up  the  bulk 
to  50  grms.  with  sand.  The  flux  used  consisted  of  a  mix- 
ture of  60  grms.  of  soda-ash,  15  grms.  of  borax,  40  grms. 
of  litharge,  and  5  grms.  of  starch. 

Two  prepared  ores,  containing  5  per  cent,  and  40  per 
cent,  of  zinc  in  the  form  of  oxide,  were  fused  with  the 
above  mixture,  and  practically  all  the  gold  was  recovered. 

The  zinc  did  not  pass  into  the  lead  button. 

Ores  containing  the  same  weight  of  tin  as  oxide  gave 
similar  results.  With  an  ore  containing  5  per  cent,  of 
antimony  as  oxide,  the  antimony  passed  into  the  lead 
button,  but  all  the  gold  was  recovered  as  a  bead  at  the 
bottom  of  the  cupel.  On  using  an  ore  containing  5  per 
cent,  of  copper  as  oxide,  all  the  gold  was  recovered  ;  but 
with  7 "  5  per  cent,  the  bead  contained  a  good  deal  of  copper. 

An  ore  that  contains  much  copper  should  be  treated  with 
hydrochloric  acid  to  dissolve  out  the  copper,  diluted,  and 
sulphurous  acid  gas  passed  through  to  precipitate  any 
dissolved  gold.  The  excess  of  sulphurous  acid  should  be 
expelled  byr  boiling  and  a  crystal  of  potassium  iodide  added 
to  precipitate  any  dissolved  silver  without  precipitating 
much  copper.  The  insoluble  matter  is  filtered  off,  washed, 
dried,  and  assayed  in  the  usual  manner. 

In  the  following  experiments,  an  ore  was  prepared  by 
mixing  together  8  mgrms.  of  gold,  25  grms.  of  sand,  and 
25  grms.  of  an  iron  ore  containing  52  per  cent,  of  iron. 

When  this  ore  was  fused  with  a  fluxing  mixture  con- 
taining no  starch,  no  lead  button  was  obtained ;  when  the 
fluxing  mixture  contained  2"4  grms.  of  starch,  a  button 
was  obtained  weighing   16  grms. ;  and  when  the  mixture 
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contained  5  grins,  of  starch,  the  hutton  weighed  32  "9 
grins.,  and  practically  all  the  gold  was  recovered. 

The  iron  ore  in  the  first  experiment  contained  no  iron  in 
the  ferrous  state ;  in  the  second  experiment  there  was  26  "8 
per  cent,  of  the  iron  existing  in  the  ferrous  state;  and  in 
the  third  experiment,  64-  7  per  cent,  of  the  iron  existed  in  the 
ferrous  state.  It  is  therefore  not  necessary  to  have  all  the 
iron  reduced  to  the  ferrous  state. 

It  was  found  that  for  50  grms.  of  fairly  pure  oxide  of 
iron  with  8  mgrms.  of  gold,  the  fluxing  mixture  should  con- 
tain 7  grms.  of  starch  in  order  to  get  a  large  enough  lead 
button  and  to  recover  all  the  gold.  With  larger  quantities 
of  starch,  the  lead  button  produced  was  no  larger,  and  the 
yield  of  gold  was  the  same  as  with  7  grms.  of  starch. 

When  the  ore  contains  much  oxide  of  iron,  it  is  best  to 
■add  some  sand  to  aid  the  fusion. 

In  general,  if  an  ore  fuses  easily  with  the  above-men- 
tioned flux,  and  yields  a  lead  button  which  is  soft,  of  good 
■weight,  and  cupels  easily,  leaving  little  slag  in  the  cupel  it, 
may  safely  be  assumed  that  none  of  the  metals  named  have 
interfered. — A.  S. 

Phosphoric  Acid,  Estimation  of.     A.  Cameron.     City 
Anal.  Soc.,  Glasgow,  1894-95,  [5],  14. 

A  sample  of  perfectly  pure  tricalcium  phosphate  was 
prepared  for  these  experiments  on  the  different  methods  of 
estimating  phosphoric  acid. 

With  the  citrate  process,  it  was  found  that  citric  acid  has 
a  solvent  action  on  the  magnesium  phosphate  precipitate, 
and  that  it  is  therefore  advisable  to  use  the  minimum 
quantity  of  citric  acid. 

Iron  salts  have  also  a  solvent  action. 

The  molybdate  method  gave  too  high  results,  but  by  the 
addition  of  a  small  quantity  of  citric  acid  (0-1  grm.  citric 
acid  to  0'5  grm.  calcium  phosphate),  results  were  obtained 
which  only  differed  by  0-2  to  03  per  cent,  from  the 
theoretical. 

Tests  were  made  with  samples  of  superphosphate  to 
compare  the  hot  and  cold  methods  of  extracting  the 
"  soluble  phosphoric  acid." 

Two  variations  of  the  cold  water  extraction  were  tried, 
taking  a  much  longer  time  for  the  second  than  for  the  first. 
In  the  hot  water  extraction,  the  superphosphate  was  first 
extracted  with  cold  water,  then  boiled  with  water,  filtered, 
and  the  residue  washed  with  hot  water.  The  hot  method 
gave  slightly  higher  results  than  the  two  cold  methods. 

The  author  tried  the  method  of  Kalman  and  Meissels, 
described  in  this  Journal,  1894,  842,  and  found  it  very 
unreliable. — A.  8. 

Alkaline  Salts  in  Manures,  Estimation  of.     A.  Cameron. 
City  Anal.  Soc.,  Glasgow,  1891   95,  [5],  16. 

'I'uv.  method  of  estimating  the  alkaline  salts  in  manures, 
consists  in  adding  barium  hydrate  to  the  aqueous  extract,  to 
remore  phosphoric  acid,  lime,  magnesia,  &c,  then  adding 
ammonium  carbonate  to  remove  the  excess  of  barium 
hydrate,  filtering,  evaporating,  and  then  igniting  off  the 
ammonium  salts,  either  directly,  in  which  case  the  alkaline 
salts  are  weighed  'is  carbonates,  or  after  the  addition  of 
sulphuric  or  hydrochloric  acid,  ; ■  r i < i  then  weighing  as  sul- 
phates or  chlorides.  The  potash  in  the  residue  is  estimated 
by  Tatlock'i  pro< 

It  was  found   that    by  weighing   the   alkaline  salts  a--  sul- 
phates  and   carbonal  Factory  results   are   obtained, 
but  by   weighing  a-  chlorides,  the  results  are   not   satis- 
factory, owin^  to  ihe  sensible  volatility  of  the  chlorides  of 
lum  and  potassium  on  igniting  over a  Bunseti  llame. 

—A.  s. 

Separation  of  Soluble  Active  Silica  from  Quartz. 
W.  Michaelis.     Chem.Zeit.  1*9.-,,   19,  1422—1428. 

I  in  author  recommends  the  use  of  caustic  soda  in  place  of 
urn  carbonate  for  the  separation  of  soluble  nilica  from 
.itz.       Although   strong  caustic    solutions    undoubtedly 
attack  quartz,  yet   a  solution  containing    io  per  cent.  <>i 
not  act  upon  it  even  after  several   hours'  boil- 
ing.   The  contrary  belief  is  doe  to   the  fact  that  quartz 
in  clay    and  marli    in  a  condition  so  finely 


divided,  as  to  pass  through  a  filter  paper,  needing  as  much 
care  in  collection  as  barium  sulphate  often  does. — 11.  B. 

Analytical  Characteristics  of  a  Mixture  if  the  Salts  of 
JJarium,  Strontium,  and  Calcium.  II.  Baubigny.  Bull. 
Soc.  Chim.  13,  326. 
Supposing  all  metals  precipitable  by  ammonium  hydrosul- 
phide  to  be  eliminated,  barium,  strontium,  and  calcium  are 
precipitated  by  ammonium  carbonate  in  the  presence  of 
ammonium  chloride  in  the  form  of  their  carbonates.  The 
precipitate  is  filtered,  and  washed  with  a  warm  solution  of 
ammonium  chloride.  The  washed  precipitate  is  redissolved 
in  hydrochloric  acid,  a  slight  excess  of  which  is  corrected 
by  the  addition  of  a  corresponding  quantity  of  sodium 
acetate.  From  such  a  solution  all  the  barium  is  precipitated 
by  potassium  bichromate,  barium  chromate  being  insoluble 
in  chromic  acid  or  dilute  acetic  acid.  In  the  filtrate  from 
this  precipitate,  strontium  is  detected  by  adding  to  it  a 
solution  containing  2-5  grms.  of  potassium  sulphate  in 
1,000  c.c.  of  water.  Only  strontium  sulphate  can  be  pre- 
cipitated under  these  conditions,  any  calcium  sulphate 
formed  remaining  in  solution.  To  detect  the  presence  of 
ealcium,  the  chromic  acid  must  first  be  eliminated.  For 
this  purpose  the  filtrate  from  the  strontium  precipitate  is 
treated  with  potassium  carbonate,  the  precipitate  formed 
consisting  of  calcium  carbonate,  and  as  much  strontium 
carbonate  as  escaped  precipitation  as  sulphate  in  the 
previous  operation.  The  washed  precipitate  is  redissolved 
in  hydrochloric  acid,  excess  of  the  latter  being  corrected 
in  the  above-mentioned  manner.  To  this  solution  a  large 
excess  of  ammonium  chloride  and  a  few  drops  of  potassium 
ferrocyanide  are  added.  The  precipitate,  which  at  first 
forms  rather  slowly,  consists  of  a  double  salt  of  the  ferro- 
cyanides  of  potassium  and  calcium,  which  is  insoluble  in 
ammonium  chloride.  No  strontium  is  precipitated  by  this 
treatment,  but  barium  is.  Hence  the  necessity  of  first 
completely  eliminating  the  latter.  Should  it  be  desired  to 
test  merely  for  calcium  in  the  presence  of  barium  and 
strontium,  it  is  simpler  to  precipitate  these  two  by  means 
of  an  excess  of  potassium  sulphate,  and  to  test  in  the  filtrate 
for  calcium  with  potassium  ferrocyanide. — C.  O.  W. 

Evolution  of  Carbon  Monoride  by  Alkaline  Pyrogallol 
Solution  during  Absorption  of  Oxygen.  F.  Clowes. 
Proc.  Chem.  Soc.  1895,  [156],  200. 

It  has  long  been  known  that  under  certain  conditions 
carbon  monoxide  is  evolved  during  the  absorption  of 
oxygen  by  alkaline  pyrogallol.  When  a  solution,  100  c.c. 
of  which  contain  10  grms.  of  pyrogallol  aud  24  grms.  of 
potassium  hydroxide,  is  used  for  the  absorption  of  oxygen, 
it  evolves  no  carbon  monoxide  until  the  percentage  of 
oxygen  in  the  gaseous  mixture  exceeds  28.  The  carbon 
monoxide  evolved,  however,  increases  in  amount  as  the 
percentage  of  oxygen  rises  above  that  limit,  until  the  carbon 
monoxide  finally  reaches  about  6  per  cent,  of  the  volume  of 
oxygen  absorbed. 

The  process  of  estimation  of  oxygen  is  rendered  perfectly 
accurate  if  the  carbon  monoxide  which  has  been  produced 
during  the  absorption  is  removed  by  means  of  cuprous 
chloride  solution  before  the  reading  is  taken. 

Experiments  with  pyrogallol  solution  containing  larger 
proportions  of  potassium  hydroxide  than  that  given  above, 
proved  that  the  evolution  of  carbon  monoxide  may  be 
entirely  prevented  under  all  conditions  if  the  potassium 
hydroxide  is  present  in  sufficiently  large  proportion. 

A  solution,  100  c.c.  of  which  contain  10  grms.  of 
pyrogallol  and  120  grms.  ofpotassium  hydrate,  proved  per- 
fectly satisfactory  in  this  respect  ;  the  weight  of  pyrogallol 
may  1»-  reduced  to  .">  grms.  in  this  solution. 

A  solution  containing  IK  per  cent,  of  quinol  (hydro- 
quinone)  and  24  per  cent,  of  potassium  hydroxide!,  absorbed 

oxygen  slowly,  but  the  absorption  was  complete,  and  no 
carbon  monoxide  was  evolved. 

It    is   therefore   evident    that   serious    error   may   arise    in 

estimating  tin-  proportion  of  oxygen  present  in  a  mixture 
containing  only  small  proportions  of  other  gases,  unless 
the  absorbent  pyrogallol  solution  is   prepared  of  suitable 

Dgth,  or  unless  the  absorption  of   oxygen  be  followed  by 
the   treatment   of   the    residual    gas   with    cuprous   chloride 

.solution. 
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Stannous  Chlorid              .,„,,„,                        „         . 
Hydrochloric  Acid.        Alcohol.                       Bema 

Ammonium  acetate 
has  verj  little  action. 

Ammonium  act 
has  very  little  action. 

Ammonium  acetate 
removes  some  dyestufl 

from  the  lii lie. 
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Ammonium  acetate 

removes  much  dyestuff 

from  the  fibre. 

Ammonium  acetate 
Ims  very  little  action. 

No  action. 
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Fibre  reddish- 
violet,  finally 
decolorised. 

Fibre  weaker 

yellow,  finally 

decolorised. 
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Weaker  and 
duller  than  in 
Wo  il  Scarl.  (i. 

Fibre  very  much 

duller  and  weaker 

than  In  Wool 

Scarl,  (',. 

Cold-fibre 

dullish  red. 

Heated— liquid 

coloured  more 
than  flbre. 

Fibre  lirst 
bluish-violet, 

then  violet. 
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Soda-Lye. 

Cone.  .-—Fibre  yellower. 

Dd.  .—Cold-fibre 
orange-red.    Heated — 

fibre  colourless,  liquid 
orange-red. 

Cone.  .—Fibre  yellower. 

Dil. :— Cold— orange-red. 

Heated— fibre  colourless, 

liquid  orange-red. 

Cone. : — Very  littlo 
action. 

Dil.:— Fibre  and  liquid 

ruby-red.     Heated 
fibre  and  liquid  almost 
decolorised. 

Cone.  .—  Fibre  bluish- 
violet. 

Dil. : — Fibre  bluish- 
violet,  then  violet ; 
liquid  coloured. 

Cone.  ."—Fibre  weaker 

yellow. 

Dil.  .—Fibre  weaker 
yellow,  liquid  coloured. 

Cone.  .—Fibre  brownish- 
red. 

Dil.  .--Fibre  brownish- 
red,  liquid  coloured. 

Sulphuric  Acid. 

Cone.  .—Very  little 

change;  on  addition  of 

water— no  change,  liquid 

hardly  coloured. 

Dil. :— Fibre  and 
liquid  yellower. 

Cone.  .—Very  little 

change  ;  on  addition  of 
water— no  change,  liquid 

hardly  coloureil. 

Dil. :  -Fibre  and 
liquid  yellower. 

Cone.  .-—Fibre  blue ; 

OH  addition  of  watei — 

fibre  bluish-red,  liquid 

violet. 

Dil.:— Very  little  action. 
Seated— liquid  coloured. 

Cone.  .—Reddish-brown  j 
On  beating     violet.     On 
addit  ion  of  watei — fibre 
first  reddish-violet,  then 
brownisli-violet ;  liquid 
hardly  coloured. 

Dil.  .—Heated— very 

little  action,  liquid 
colourless. 

Cone. .-—After  some  time 
almost  colourless. 

Dil. .— Cold-fibre 

almost  colourless. 

Heated    fibre  colourless, 

the  colour  returning 
on  washing  out. 
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Nitric  Acid. 

Cone.  .—Quickly 

decolorised,  fibre  finally 

yellow. 

itii.  .'—Fibre  orange- 
red.    Heated— flbre 
greenish-yellow,  liquid 
colourless. 

Cone.  .—Fibre  quickly 

decolorised,  finally 
yellow. 

Dil,  .—Fibre  orange- 
red.    Heated— fibre 
greenish-yellow,  liquid 
colourless. 

Cone.  .—Fibre  brownish- 
red,  finally  yellow. 

Dil.:— Fibre  dullish 
red.    Heated— fibre 

yellow,  liquid  colourless. 

Cone. : — Fibre  olive- 
green,  quickly  changing 
to  brOWn,  and  finally  to 
a  weak  orange. 

Dil.  .'—Fibre  violet- 
brown.    Heated— 'fibre 

yellow. 

Cone.  .-—Fibre  weaker 
yellow. 

Dil.  .—Heated— very 
weaK  greenish-yellow. 

Comc.  .-—Fibre  first 

brownish-red,  then 

poneeau-red,  finally 

red-orange. 

Dil.: — Fibre  reddish- 
brown.    Heated— fibre 

yellow, 

Hydrochloric  Acid. 

Cone.:— Very  little 
change. 

Dil.  .—Heated    shade 

.yellower,  fibre  and 

liquid  coloured. 

Cone.  .—Very  little 
change. 

Dil.  .—Heated— flbre 

and  liquid  coloured, 
shade  yellower. 

Cone.  .—Fibre  reddish- 
violet. 

Dil.  .--Heated— very 

little  change,  fibre  and 

liquid  coloured. 

Cone.  .—Fibre  bluish- 

violet. 

Dil.:— Hen  ted  -very 
little  action. 

Cone. .— Af tetf  some 
time  almost  colourless. 

Dil. : — Fibre  very  weak 
greenish-yellow. 

Cone,  .—Fibre  bluish- 
red. 

Dil.  .—Heated  -fibre 
duller,  browxush-rod. 
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Wool  Scarlet  2  R. 

[Combination  of 
Xylidine  with 

Nujihtholdi- 
sulpho  Acid  S.'J 

Buffalo  Rubine. 

[Combination  of 

Nuplilli.ylaitiiiie 

wilh  Nnphthol- 

disulpho  Acid  S.l 

Cotton  Scarlet  :i  B, 

[Combination  of 

Amido-azo  Toluene 

with  Naphtliol- 

disulpho  Acid  S.] 

Brilliant  Fellow. 

1  Xiirii  compound 

corresponding  to 

Saphthol  Yellow  S, 

obtained  From 

Naphthol- 

disulpho  Acid  S.] 
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Petroleum  Burning  Oil,   Testing  of.     K.  Kissling.     Chcin. 
Zeit.  1805,  19,  2037. 

The  author  discusses  the  value  of 'the  solidifying  point  in 
determining  the  illuminating  power  of  an  oil  (see  under 
II.,  page  1036).  Tie  has  used  the  solidifying  test  daily  for 
at  least  20  years,  not  because  it  allows  conclusions  to  he 
drawn  as  to  the  burning  and  illuminating  power,  but 
because  the  separating  out  of  the  paraffin  may  give  rise  to 
great  inconvenience.  Stored,  for  instance,  in  barrels  in 
cold  weather,  the  solid  paraffins  will  separate  out,  and  are 
with  difficulty  redissolved. 

The  assertion  of  Schweitzer  that  solid  paraffins  affect  the 
illuminating  power,  are  less  easily  absorbed,  and  soon  clog 
the  wick,  is  not  borne  out  by  facts,  as  the  example  of  the 
wax  candle  will  show. 

Apart  from  inorganic  and  sulphur  constituents  of  the  oil 
it  is  chiefly  the  high-boiling  liquid  portions  of  high  specific 
gravity  and  high  percentage  of  carbon  (the  amount  of 
solid  paraffin  being  always  small)  that  affect  the  rising  in 
the  wick  and  the  spreading  of  the  charred  portion  of  the 
wick  end.  The  quautity  of  this  high  boiling  portion  can 
only  be  ascertained  by  fractional  distillation. 

In  conclusion,  the  author  describes  a  simple  apparatus 
for  estimating  roughly  the  amount  of  solid  paraffins.  The 
method  adopted  may  be  seen  by  the  figure. 


a 


; 


I 


CL 


The  vessel  (a)  made  from  two  concentric  tin  cylinders 
contains  a  mixture  of  ice  and  salt.  In  this  is  placed  the 
cold  chamber  (c)  fitted  with  a  cover,  and  fitting  into  the 
cover  (h)  of  the  outside  vessel  ;  (c/)  is  a  cork  plug  upon 
which  a  small  tin  cylinder  (c)  stands,  and  in  which  the 
glass  cylinder  (f)  containing  the  oil  to  be  tested  is  placed. 
Into  the  latter  a  small  thermometer  is  introduced,  the  bulb 
of  which  hangs  about  1  mm.  above  the  bottom  of  ths  glass 
cylinder. 

In  making  a  test  with  this  apparatus,  the  glass  cylinder  is 
taken  out  from   time  to  time,  and  the  degree  determined,  at 
which    paraffin   crystals  are  formed   at  the  bottom   of   t lie . 
-el.     Beralts  exact  to  +  0*25°,  can  easily  be  obtained  by 
this  method.— II.  M. 


Water  in  Acetone.     H.  Schweitzer  and   K.   E.  Lungwitz. 
Chem.  Zeit.  IK'J.j,  19,  L384. 

Tiik  presence  of  small  quantities  of  water  in  acetone  may 
be  detected  by  mixing  the   acetone  with  an  e<|iial  volume   of 

petroleum  ether  (boiling between  to  and  60  C.)  If  water 
he  present  the  liquid  separatee  into  two  layers,  one  of  which 
consists  mainly  of  water  and  acetone,  the  other  of  petroleum 
ether  and  acetone.  The  testis  at  present  only  a  qualitative 
one  as  the  quantity  of  the  aqueous  layer  is  not  proportional 
to  the  quantity  of  water  present.  The  authors  suggest  that 
•i  method  for  tenanting  acetone  from  water  on  the  com- 
mercial scale  might  he  founded  on  this  behaviour  of  aqueous 
one  with  petroleum  ether. — T.  E, 

Borit    A' at  ,n  Wines,   Detection  of.     A.  Villiers  and  M. 
VayoHe.    J.  Pharm.  Chim,  1895,  6,  Ber.  2,  Ml. 

Thi  residue  of  95  c.e.  of  wine  is  ignit*  <l  to  complete  com- 
bustion of  tie  carbon,  and,  if  necessary,  a  small  quantity 
of  an  alkaline  carbonate  added,     l  be  ash  1-  mo  ttened  with 


sulphuric  acid,  and  transferred  as  far  as  possible  to  a  small 
retort,  the  residue  being  rinsed  into  the  retort  with  methyl 
alcohol.  The  mixture  is  distilled  until  white  acid  funics 
commence  to  come  off,  and  the  distillate  is  then  ignited  and 
the  flame  observed  against  a  black  ground,  avoiding  a 
strong  light.  0*1  mg.  boric  acid  colours  the  flame 
distinctly  green.  In  French  -wines  no  trace  of  boric  acid 
could  be  found,  and  possibly  previous  investigators  have  been 
deceived  by  traces  of  copper  resulting  from  the  use  of 
copper  vessels.  In  Algerian  wines  the  presence  of  boric 
acid  is  perhaps  due  to  direct  addition  (see  this  Journal, 
1895,  889).— K.  15.  B. 

Fatty  Substances,  Hydrocarbons,  and  "Ethereal  Oils,  A  Nov 
Constant  for  the  Analysis  and  Identification  of;  also  !>// 
Critical  Tepiper at  ares  of  Solutions.     L.  Crismer.     Bull. 

de  l'Assoc.  Beige  des  Chimistes,  1895  [5]. 

Crismer  proposes  to  employ  the  temperature  at  which  fats, 
&e.  dissolved  in  alcohol  under  pressure  begin  to  separate 
out  again  from  solution,  for  this  purpose.  He  considers 
that  this  phenomenon  accords  with  the  modern  theory 
of  solution,  that  the  dissolved  body  is  evaporated  into  the 
intermolecular  spaces  in  the  solvent,  and  he  has  lately  com- 
pared the  turbidity  produced  in  such  a  mixture  of  fat  and 
alcohol  with  the  fog  resulting  in  a  closed  tube  containing 
carbon  dioxide  under  high  pressure,  when  the  temperature 
is  reduced  below  the  critical  temperature  of  that  substance. 

The  test  is  performed  by  introducing  a  few  drops  of  the 
fat  and  a  rather  larger  volume  of  90  per  cent,  alcohol  into  a 
hard  glass  tube  which  is  then  fused,  and,  being  attached  to 
a  thermometer,  heated  in  a  bath  of  concentrated  sulphuric 
acid  until  solution  occurs,  and  for  10°  or  so  beyond  that 
point.  The  meniscus  between  the  two  substances  is  at  first 
convex  but  gradually  approaches  the  horizontal  as  the 
temperature  of  solution  is  neared.  On  cooling  down  very 
gradually  in  the  bath  a  separation  or  turbidity  is  observed, 
below  the  meniscus,  and  the  temperature  at  which  this 
occurs  is  the  critical  temperature  of  solution.  The  operator 
should  interpose  a  glass  shield  between  himself  and  the 
vessel,  as  a  protection  in  case  of  explosion. 

The  critical  temperatures  of  solution  of  various  fats  in 
90  per  cent,  alcohol  are  given  as  follows  :  — 

Butter,  93,  100,  101-5,  104,  105,  10(5;  margarin,  122,. 
123-5,  124-5,  125;  arachis  oil,  123  ;  cotton-seed  oil,  1 15 -5  ; 
sesame  oil,  120;  olive  oil,  123;  almond  oil,  120;  rape  oil, 
crude,  136,  refined,  132-5;  hemp-seed  oil,  97;  nut  oil, 
100-5;  blubber  oil,  111-5;  castor  oil,  0  ;  resinified  (oxi- 
dised), linseed  oil,  70. — C.  S. 

Morphine,  New  Reactions  of     G.  Bruylants.     Bui1.   Soc. 
Chim.  13,  497. 

Of  all  alkaloids  morphine  possesses  such  a  large  number  of 
highly  distinctive  reactions  that  its  detection  never  offers 
any  difficulty.  It  has,  however,  lately  been  asserted  that 
the  putrefactive  bases,  the  ptomaines,  yield  similar  reactions 
with  nitric  acid,  ferric  chloride,  and  Frohde's  reagent. 
But,  as  a  matter  of  fact,  in  the  absence  of  morphine,  no 
such  reactions  are  ever  obtained  under  the  conditions  under 
which  that  base  produces  them.  Two  recently  observed 
reactions  of  morphine  deserve  mention.  The  first  is 
obtained  by  heating  on  the  water  bath  morphine  or  one  of 
its  salts  with  a  small  quantity  of  concentrated  sulphuric  acid 
and  subsequently  adding  a  drop  of  Friihde-Huckingham'sv 
reagent  (!  ccntigrm.  of  molybdate  per  e.c.  of  sulphuric  acid). 
A  brilliant  green  coloration  is  obtained,  which,  after  some- 
time, again  disappears.  This  test  may  also  be  conveniently 
carried  out  by  heating  the  alkaloid  with  the  sulphuric  acid 
tor  2  or  .'!  minutes,  bringing  a  drop  of  it  upon  a  plate  of 
white  porcelain,  and  adding  to  it  a  drop  of  the  reagent.  In 
the  table  on  next  page  are  recorded  the  reactions  of  the  most 
important  opium  alkaloids  with  Frohde's  reagent  under 
various  conditions. 

It  is  well  known  thai  on  adding  an  aqueous  solution  of 
iodic  aeid  to  a  solution  of  morphine  in  sulphuric  acid,  iodine 
if  precipitated.  On  heating  tht;  solution  of  the  alkaloid 
before  adding  the  iodic  acid,  according  to  the  proportions 
employed,  a    lilac   coloration   (bang  11  j  slowly  into  red,  or  a 

red  coloration,  i-  obtained. 
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I.  il. 

Frohde'a  Frohde's 

v.          ..  . ,, ,  ■ ,       Reagent  on  Reagent  on 

"'  akOmO.   ,,,,  sulphu,,,  the  Sulphuric 

V.cid  Solution  Acid  Solution 

bi  fori  Heating,  afti  r  I  d  ating. 


III. 

Same  as  1 1., 

« ii h  oddit Ion  "i 

a  little  Sodium 

Nitrate. 


Lilac  coloration 

Grei  11 

Green  colora- 

coloration. 

tion,  changing 
to  red,  which 

soon 
disappears. 

,\i .<  morphine  , . . 

Bluish  green 
coloration. 

Like  morphine. 

Like  morphine. 

Oxydiraorphine  . 

Blue  coloration 

i- 

Purple 
coloration, 

Dull  green, 
changing  into 

Like  morphine. 

blue. 

Brown, 

changing  into 

green,  then  into 

blue. 

Dull  green. 

»» 

Green, 

Green, 

Green  colora- 

changing into 

changing  into 

tion  instantly 

blue,  then  into 

blue,  then 

disappears. 

red. 

into  red. 

Green, 

Green 

Purplish, 

changing  into 

changing  into 

olive. 

quickly  dis- 
appearing red. 

Meconine 

A  cry  fugitive, 
green  colora- 
tion. 

Greenish  blue 

Like  papaverine 

Cryptopine 

Dull  green,  then 

o!i\<  . 

Dark  green 

,i 

— C.  0.  w. 

Petroleum     Oil,     Criteria     as     to     Burning      Qualities. 

H.  Schweitzer,  New  York.     Chem.  Zeit.  1895, 19,  1921. 

See  under  II.,  page  1036. 

Water,  Examination  of,  for  Dyehouse  Purposes,  by  Means 
of  Trial  Dyeings.  A.  Lohmann.  Farber  Zeit.  1895, 
(24),  378. 

See  under  VI ,  page  1045. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Adulteration  in  Beeswax,  Bap  id  Detection  of.     G.  Buchner. 
Chem.  Zeit.  1895,  19,  1422. 

Adulterated  samples  of  beeswax  may  give  normal 
numbers  when  examined  by  Hiibl's  method  for  valuing 
this  material,  but  may  nevertheless  contain  great  quantities 
of  foreign  fatty  substances.  The  author  proposes  the  fol- 
lowing rapid  method  for  the  detection  of  sucli  mixtures 
and  for  determining  approximately  the  quantity  of  adulterant 
which  they  contain.  5  grms.  of  the  sample  are  treated 
with  100  c.c.  of  80  per  cent,  alcohol  and  the  flask  with  its 
whole  contents  is  weighed.  The  alcohol  is  gently  boiled 
for  five  minutes  with  frequent  shaking.  The  flask  is  cooled 
and  the  solution  made  up  to  its  original  weight  by  the  addition 
of  80  per  cent,  alcohol.     The  solution  is  filtered  through  a 

ribbed  filter  and  50  c.c.  of  the  nitrate  are  titrated  with  - 

10 
alcoholic  potash,  using  pheuolphthalein  as  an  indicator.    The 

figures  in  the  table  were  obtained  with  various  waxes,  fats 
and  mixtures. 

The  figure  11  -3  (see  Table)  can  be  used  as  a  basis  for 
calculating  the  composition  of  the  mixture  giving  it.  Thus 
the  adulterated  sample  marked  I.  in  the  Table  has  an  acid 
number,  21'4  ;  the  acid  number  of  the  suspected  sample  is 
113;  therefore,  the  said  sample  contains  53  per  cent,  of 
the  factitious  wax ;  this  result  compares  well  with  the 
amount  actually  present,  viz.,  50  per  cent.  Where  the 
quantity  of  wax  adulterant  is  smaller,  due  correction  must 
be  made  for  the  acid  number  of  pure  beeswax.  For 
example,  the  calculated  composition  of  the  mixture  having 
an  acid  number  of  8-42  is  39  per  cent,  of  composition  I. 
and  61  per  cent,  of  beeswax  ;  with  the  correction  applied, 
however,  the  numbers  are  changed  to  28  per  cent,  and 
72  per  cent.,  approximating  to  the  actual  values,  viz.  25  per 
cent,  and  75  per  cent. 


Material. 


Pure  hoi-, wax  (yellow I 

„  (white) 

Palm  wax 

Carnauba  wax 

-I  :i | >:•  T l  wax 

Stearin  (from  tallow) 

Rosin 

Stearic  acid 

'[.Composition  from  stearic  acid, 
stearin,  and  ceresin  (paraffin 
wax)  

II.  Composition    from    Btearic    acid, 

Japan  wax  and  ceresin 

III.  Composition  from  rosin,  stearin, 

and  ceresin 

Commercial "  beeswax  " 

„            „          giving  some- 
what abnormal  Hiibl  number 

Pure  beeswax  +  ij  per  cent.  Compo- 
sition I 

I  Pure  beeswax  +  JO  per  cent.  Compo- 
L    sition  I 


Giving 

normal 

results 

when 

examined 

by  Hiibl's 

method. 


AchI  Number. 


3'6    3*9 

3-7    n 

1"7— 1*8 

0-70    0"87 

IV  93— 15 '8 

11 

100  '3 

05 '8 


21- W 
17-8 

22-0 

H71 

nr.'i 

8-42 
11-3 


— Ii.  B. 

Beeswax  in  Admi.iturc  with  Factitious  Wares,  Buchncr's 
Method  of  Estimating.     E.   Kissling.     Chem.   Zeit.   19 
1682. 

The  amount  of  beeswax  in  a  mixture  of  that  substance, 
stearic  acid,  tallow,  Japan  wax,  and  cerasin,  may  be 
calculated,  after  determining  the  acid  number  of  the 
mixture,  from  the  formula  A  =  3' 8  x  +  21*4  (1  —  x), 
where  -r  represents  the  required  quantity  of  beeswax  and  A 
the  acid  number  found  ;  3'8  being  the  acid  number  of  pure 
beeswax  and  21  -4  that  of  a  factitious  wax. 

The  results  are  approximate  only,  as  the  acid  numbers 
of  different  waxy  and  fatty  substances  employed  to  intermix 
with  beeswax,  vary  considerably,  that  of  Japan  wax,  for 
instance,  being  17  "8. — E.  B. 

Phosphoric  Acid  in  Wine,  Determination  of     R.  Wirth. 
Chem.  Zeit.  19,  1786. 

About  100  c.c.  of  the  wine  are  heated  until  all  the  alcohol 
is  driven  off.  The  organic  matter  is  then  oxidised  with  about 
30 — 50  c.c.  of  nitric  acid  of  sp.  gr.  1  ■  2,  under  an  inverted 
condenser.  The  contents  of  the  flask  are  subscquently 
concentrated,  and  precipitated  at  50°  C.  with  moiybdate 
solution.  The  precipitate  after  settling  2  hours  at  50°  C.  is 
filtered,  washed  with  dilute  nitric  acid,  dissolved  in  ammonia, 
and  precipitated  with  magnesia  mixture  with  the  addition  of 
citric  acid  if  necessary.  If  the  oxidation  with  nitric  acid 
be  not  complete,  the  solution  may  be  evaporated  to  a  small 
bulk  and  boiled  with  a  concentrated  potassium  permanganate 
solution  (30  grms.  per  litre)  until  a  precipitate  of  hydrated 
manganese  peroxide  separates.  This  is  then  dissolved  in 
hydrochloric  acid,  chlorine  expelled  by  boiling,  the  liquid 
made  slightly  alkaline  with  ammonia,  then  acidified  with 
nitric  acid,  and  treated  according  to  the  method  given  above. 
A  phosphoric  acid  determination  can  be  carried  out  according 
to  this  process  in  1 — H  days. — T.  A.  L. 

Boric  Acid  and  Formic  Aldehyde,  Detection  and  Estima- 
tion in  Milk.  Ii.  T.  Thomson.  City  Anal.  Soc, 
Glasgow,  1894—95,  [5],  3. 

Boiuc  acid  is  detected  in  the  usual  way  by  the  turmeric 
reaction. 

The  following  is  a  quick  and  accurate  method  for  its 
estimation: — Evaporate  100  grms.  of  the  milk  with  1*2 
grm.  of  caustic  soda  to  dryness  in  a  platinum  dish,  char 
thoroughly,  heat  with  20  c.c.  of  water,  and  add  hydro- 
chloric acid  slowly  until  all  except  carbon  is  dissolved. 
Transfer  to  a  100-c.c.  flask  and  add  5  grms.  of  dry  calcium 
chloride.  Neutralise  exactly  with  a  10  per  cent,  solution 
of  caustic  soda,  and  add  25  c.c.  of  lime-water.  Make  up  to 
100  c.c,  mix,  and  filter  through  a  dry  filter,  from  the 
calcium  phosphate.  Take  50  c.c.  of  the  filtrate  and  add 
normal  sulphuric  acid  until  the  pink  colour  with  phenol- 
phthalein  disappears,  add  a  little  methyl  orange,  and  then 
acid  again,  until  the  liquid  turns  pink.  Now  add  fifth- 
normal  soda  until  the  liquid  just  assumes  a  yellow  tinge. 
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.Ml  acids  likely  lo  be  present  now  exist  as  salts  neutral 
to  phcnolphthalein,  except  boric  acid,  which  is  present  in 
the  free  state,  and  carbonic  acid,  which  is  expelled  on 
boiling. 

Cool  the  solution,  add  enough  glycerin  to  give  30  per 
■cent,  of  that  substance  in  the  solution,  and  titrate  with 
fifth-normal  soda,  using  phcnolphthalein  as  indicator ;  each 
c.c.  of  soda  used  is  equal  to  0*01 24  grm.  of  crystallised 
boric  acid. 

To  detect  formic  aldehyde,  distil  100  c.c.  of  the  milk  and 
collect  the  first  10  c.c.  of  distillate  in  a  stoppered  tube. 
Add  5  or  6  drops  of  ammoniacal  silver  nitrate  solution, 
made  by  dissolving  1  grm.  of  silver  nitrate  in  30  c.c. 
of  water,  adding  ammonia  until  the  precipitate  formed 
at  first  is  re-dissolved,  and  making  up  to  50  c.c.  with 
water.  Allow  the  mixture  to  stand  for  !2  hours,  when,  if 
formaldehyde  be  present,  a  black  colour  is  formed. 

The  author  has  shown  by  experiment  that  the  first  20  c.c. 
of  the  distillate  contain  practically  all  the  formic  aldehyde. 

A  mixture  of  boric  acid  and  borax  is  more  effective  for 
preserving  milk  than  boric  acid  alone,  but  formalin  is  by 
far  the  most  effective  preservative. — A.  S. 

Ginger,  Analysis  of     W.  Skinner.     City  Anal.  Soc, 
Glasgow,  1894-95. 

In*  the  testing  of  ginger,  the  moisture,  total  ash,  ash  soluble 
in  hot  water,  alkalinity  of  soluble  ash,  total  potash,  and 
the  cold  aqueous  alcohol,  &c.,  and  ethereal  extracts  should 
be  determined. 

To  determine  the  cold-water  extract,  treat  2  grms.  of 
ginger  with  100  c.c.  of  cold  water,  let  stand  overnight,  filter 
and  evaporate  50  c.c.  for  the  solids  in  solution. 

The  most  useful  criteria  are  the  soluble  ash,  potash,  and 
aqueous  extract. 

The  amount  of  real  ginger  is  approximately  in  proportion 
to  the  amount  of  soluble  ash. — A.  S. 

Vegetable  Fibre  in  Feeding,  or  Linseed  Cake,  Pepper,  Sfc. 
Estimation  of.  R.  Cusiter,  City  Anal.  Soc.,  Glasgow, 
1894-95,  [5],  13. 

The  following  was  found  to  be  the  quickest  method:  — 
Boil  1  grm.  of  the  sample  (feeding  cake,  pepper,  &c.)  with 
100  c.c.  of  6  per  cent,  sulphuric  acid  '17°  Tw.)  for  half  an 
hour,  filter,  wash,  and  boil  for  another  half  an  hour  with 
100  c.c.  of  1  per  cent,  soda  solution,  filter  through  a 
weighed  filter,  wash,  dry,  and  weigh. 

Ignite  the  filter  and  fibre,  deduct  the  weight  of  the  ash 
from  the  nrevious  weight,  to  obtain  the  weight  of  the  fibre. 

—A.  S. 

Glycerin,  Estimation  of,  in   Beer  and    Wine.      Partheil. 

Wochenschr.  t  Br'auerei,  1895,12,  106G— 1067. 

50  <;.';.  of  wine  or  beer  are  mixed  with  a  small  quantity 
of  potassium  carbonate  and  evaporated  to  10 — 15  c.c.  The 
liquid  is  then  filtered  into  a  retort  of  100  c.c.  capacity  and 
the  filter  washed  with  a  little  water.  In  the  neck  of  the 
retort  a  bored  cork  is  placed,  through  which  a  glass  stopper 
i-  forced  with  the  aid  of  vaselin.  The  retort  is  connected 
■with  the  receiver  d,  which  also  lias  a  condenser, e,  attached, 


the  fitting*  throughout  beinff  airtight.    The  retort  is  placed 

ill  an  air  hath  with  a  sheet-iron  bottom  and  -id's  of  asbestos 


cardboard  cemented  together  with  water-glass,  whilst  a 
similar  piece  of  asbestos,  in  which  a  thermometer  is  fixed, 
serves  as  a  movable  lid.  The  distillation  is  taken  neatly  to 
dryness  under  ordinary  pressure,  the  air-bath  being  main- 
tained at  120°.  The  receiver  is  kept  cool  by  the  overflow 
water  from  e,  When  the  distillation  is  finished,  the  retort 
is  allowed  to  cool  to  00°,  and  the  apparatus  evacuated  by 
a  water-pump.  If  possible,  a  manometer,  in,  and  a  safety 
flask,  r,  is  fitted  to  the  apparatus.  When  the  tension  of 
aqueous  vapour  is  reached,  the  air-bath  is  raised  to  180°, 
and  the  distillation  continued  for  an  hour  and  a  half  under 
a  pressure  of  25—30  mm.  It  is  then  allowed  to  cool  under 
increased  pressure  ;  10  c.c.  of  water  are  run  into  the  retort, 
and  the  distillation  carried  as  far  as  possible  under  the 
ordinary  pressure  at  120°.  The  whole  of  the  glycerin 
will  be  found  in  the  receiver  (/.  The  distillate,  when 
coloured,  is  returned  to  the  retort  and  attain  distilled.  It 
is  placed  in  a  half-litre  Krlenmeyer's  flask,  the  receiver 
and  condenser  are  repeatedly  washed  with  water,  until  the 
volume  is  about  200  c.c.  6 — 8  grms.  of  sodium  hydroxide 
are  dissolved  in  the  liquid,  and  a  5  per  cent,  solution  of 
potassium  permanganate  added,  untd  the  green  colour 
formed  at  first  is  changed  to  a  permanent  blue-black, 
after  which  it  is  warmed  for  an  hour  on  the  water-bath. 
The  hot  solution  is  just  decolorised  with  SO:,  20  c.c.  of 
glacial  acetic  acid  are  added,  and  excess  of  SO.,  is  removed 
by  heating  the  liquid  on  the  water-bath.  Oxalic  acid  thus 
formed  is  determined  in  the  usual  way. — J.  L.  B. 

Sulphur,  Estimation  of,  in  Organic  Compounds,  New 
Method  for.  A.  V.  Asboth.  Chem.  Zeit.  1895,  19, 
2040. 

This  is  based  upon  the  Hoehnel  -  Glaser  method  of 
estimating  sulphur  in  sulphur  ores  by  means  of  sodium 
peroxide. 

It  is  carried  out  as  follows  :  — 

1  grm.  of  the  powdered  substance  is  mixed  with  10  grms. 
of  soda-ash  and  5  grms.  of  sodium  peroxide,  and  the  mix- 
ture is  heated  very  gently  in  a  nickel  crucible  until  it 
begins  to  fuse.  The  flame  is  then  increased  till  the  melt 
has  become  quite  thin;  allowed  to  cool,  treated  with  water, 
the  solution  filtered,  acidified,  and  heated  with  hydro- 
chloric acid  containing  bromine,  till  the  smell  of  bromine 
has  disappeared.  The  sulphur  may  be  estimated  in  the 
solution  as  sulphuric  acid,  by  means  of  barium  chloride. 

The  method  may  be  used  for  estimating  sulphur  in 
liquids  and  extracts.  Liquids  are  mixed  with  5  grms.  of 
sodium  carbonate  and  evaporated  to  a  syrup,  5  grms.  soda 
and  5  grms.  sodium  peroxide  are  carefully  added,  and  the 
mass  mixed  together  carefully.  The  reaction  is  very 
energetic,  so  that  care  must  be  taken  to  avoid  loss.  The 
mass  is  then  heated  slowly  to  a  high  temperature,  until  all 
organic  matter  is  burnt.  The  author  claims  that  by  this 
method,  a  sulphur  estimation  of  a  solid  may  be  made  in 
2 — 2\  hours,  and  of  a  liquid  in  6  to  7  hours. — H.  M. 

Iodine,  Estimation  of,  in  Organic  Substances.    M.  C. 
Sehnyten.     Chem.  Zeit.  1895,  1143. 

'I'n is  method  is  applicable  to  iodine  compounds  of  the 
fatty  series,  hut  gives  low  results  with  aristol,  iodophenol, 
iodouaphthol,  and  other  bodies,  which  allow  a  portion  of 
the  iodine  to  escape  with  the  gaseous  products  of  the 
reaction.  Sufficient  of  the  material  to  give  from  0*03  to 
0*05  firm,  of  iodine,  is  introduced  into  a  15-cm.  test- 
tube,  and  is  there  covered  with  a  layer  of  recently  melted 
and  finely-powdered  bichromate;  the  two  are  well  mixed 
by  shaking,  and  covered  with  a  5 — 0  cm.  layer  of  the 
potassium  salt.  The  tube  is  next  drawn  out  into  a  bent 
capillary,  and  il  then  heated  slowly  from  above  down- 
wards, the  upper  part  is  cooled,  and,  in  the  neighbourhood 
of  the  capillary,  is  surrounded  with  a  moist  rag  for  the 
space  of  :;  cm.    The  iodine  condenses  on  the  cooled  walls, 

and  tin'  heating  of  the  mixture  18  continued  until  no  more 
iodil  es,  and    the    tube   remains    clear    between    the 

fusion   and    the    sublimate;    the   teat  tube    i-    then    carefully 

cooled  in  a  horizontal  position  to  .  nsure  that   no  Makes  of 

iodine    fall    back    into   the    mixture.      The    upper   surface  el' 

the  latter  is  remelted  to  expel  any  trace  of  recondenscd 
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iodine,  and  as  boou  us  qo  further  violet  vapours  are 
observed,  the  tube  is  drawn  oat  and  closed  at  the  cleai 
part.  The  tube  is  finally  cleansed,  washed  out  with 
potassium  iodide  solution,  and  the  free  iodine  determined 
by  titration.      Such  n  determination  occupies    halt'  an  hour. 

Iodoform,  iodol,  and  per-iodoethylene  gave  excellent  results 

(quoted).  Direct  weighing  of  the  iodine  may  be  effected 
by  connecting  the  portion  of  the  cut-off  tube  containing  the 
iodine  with  another  tube  containing  calcium  chloride  and 
a  little  soda-lime,  and  allowing  them  to  stand  in  a  cool 
place,  until  the  weight  of  the  former  is  constant,  indicating 
that  all  water  has  evaporated  ;  the  iodine  is  now  expelled 
by  heating,  and  the  final  loss  of  weight  due  to  the  removal 
of  the  iodine  is  ascertained. — W.  <;.  M. 

Albumin  anil  Glue-Yielding  Substances,  Action  of  Alcoholic 

So,la   Solution   on.     W.  Fahrion.      Chem.  Zeit.  189."..,  19 

1000—1002. 
An  acid,  C8Hle.N20<j,  regarded  by  the  author  as  identical 
with  the  proteic  acid  obtained  by  Schiitzenberger  by  heating 
albumin  with  baryta-water  under  pressure,  is  said  to  be 
produced  when  hide  is  treated  in  the  following  manner  :  — 
10  grms.  are  digested  on  the  water-bath  with  50  c.c.  of  an 
alcoholic  soda  solution  (8  per  cent.)  until  nearly  all  is 
dissolved;  the  alcohol  is  evaporated,  the  gelatinous  residue 
dissolved  in  hot  water,  and  the  solution  cooled  and  filtered  : 
the  filtrate  is  heated,  acidified  with  hydrochloric  acid,  cooled, 
and  filtered  ;  the  filtrate  is  evaporated  to  dryness,  and  the 
residue  dried  at  110°  uutil  constant  in  weight  ;  the  extrac- 
tion of  this  residue  with  hot  absolute  alcohol,  and  the 
subsequent  evaporation  of  the  alcohol  leaver  the  "  proteic 
acid  as  a  sticky  red-brown  syrup.     (See  next  abstract.) 

The  acid  is  insoluble  in  ether  and  in  light  petroleum,  so 
that  it  can  be  separated  from  a  mixture  of  fatty  acids  by 
means  of  this  solvent.  The  author  has  shown  that  hydroxy- 
fatty  acids  are  also  insoluble  in  light  petroleum  (this 
Journal,  1893,  1064),  but  "proteic  acid  "is  distinguished 
from  these  by  its  content  of  nitrogen. 

The  "  degras-former "  of  Jahoda  and  Simand  (this 
Journal,   1891,   557  ;  1892,   639)   has  been  shown  by  the 


author  to  consist  of  hydroxy-fatty  acids  (this  Journal,  1893, 
937),  containing  some  nitrogenous  impurity.  He  now 
endeavours  to  show  that  this  impurity  is  "proteic  acid,"' 
formed  from  the  traces  of  hide  fibre,  always  present  in  a 
genuine  degras,  during  saponification  with  alcoholic  soda  ; 
its  presence  indicates  that  the  degras  has  been  produced  in 
the  manufacture  of  leather. 

Advantage  may,  perhaps,  be  taken  of   the    fact  that   hide 

1  fibre  is  thus  easily  attacked  and  dissolved  by  alcoholic 
canst ie  soda,  in  the  analysis  of  leather,  and  it  may  be  hoped 
that  by  thus  splitting  up  the  leather,  as  it  were,  into  its  con 
stituents — bide-fibre  and  tannin — or  into  derivatives  thereof,, 
much  information  may  be  obtained  as  to  the  manner  in 
whi<  h  the  sample  has  been  tanned.  For  the  present  the 
following  scheme  for  the  analysis  of  chamois  leather  and  of 
glace  kid  is  given  : — 

Five  grms.  of  the  finely-divided  sample  are  heated  in  a 
porcelain  dish  with  8  per  cent,  alcoholic  soda  solution.  The 
liquid  is  washed  into  a  separating  funnel,  acidified  with 
hydrochloric  acid,  and,  when  cold,  shaken  with  ether.  The 
solid  bydroxy-acids,  the  higher  oxidation  products  of  the 
jecoric  acid,  which  is  characteristic  of  the  fish  oils,  are 
thus  left  undissolved  ;  they  can  be  dissolved  in  warm  alcohol 

[  and  then  weighed.  The  ethereal  solution,  containing  the 
unsaponifiable  matter,  the  fatty  acids,  and  the  liquid 
hydroxy- acids,  is  evaporated  and  the  weighed  residue  is- 
treated  with  petroleum  ether,  which  leaves  the  hydroxy- 
acids  undissolved.  The  petroleum  ether  solution  is  shaken 
in  a  separating  funnel  with  aqueous  alcoholic  soda  solution, 
which  extracts  the  fatty  acids  leaving  the  unsaponifiable 
matter  in  the  petroleum  ether.  The  alkaline  solution  of 
the  fatty  acids  is  evaporated  to  expel  alcohol,  the  residue  is 
dissolved  in  hot  water,  the  solution  decomposed  by  hydro- 
chloric acid,  and  the  fatty  acids  extracted  with  petroleum, 
eiher,  which  distils  completely  below  75°. 

The  following  table  gives  the  results  of  some  analyses 
by  this  method.  The  hide  substance  is  calculated  by 
difference,  and  the  small  quantity  of  matter  insoluble  in 
alcoholic  soda  solution  has  been  neglected  :  — 


Water. 


Asb. 


Unsaponifiable 

Matter. 


Fatty  Acids. 


Liquid 

Hydroxy- 

Fatty  Acids. 


Solid 
Hydroxy- 

Fatty  Acids. 


Hide 
Substance. 


Chamois  leather  (sheep),  I.  . . 

II.. 

„        HI. 

„  (doe) 

„  (jroat) 

(buffalo)    ... 
Glace  kid 


Per  Cent.      Per  Cent. 


18-66 
17-05 
17-60 
15-15 
15-18 
20-51 
11-69 


8-28 
1-38 
4-38 
6-0  i 
3-83 
3-21 
7-12 


Per  Cent. 
0-49 
0-10 
o-:(o 

0-49 
3-03 

o-io 

366 


Per  Cent. 
4-15 
1*17 

3-10 
4  16 
0-2S 
0-46 
6-58 


Per  Cent. 

0-37 

Trace 

0-28 
0-45 
0-61 

o-ii 

0-66 


Per  Cent. 
0  53 
0-69 
1-110 
1-37 
0-56 
0-56 
0-75 


Per  Cent. 
67-52 
68-71 
73-34 
72-35 
76-51 
75-02 
69-54 


Action  of  Alcoholic  Soda  Solution  on  Gelatin  and  on  Egg 
Albumin.  C.  Paal  and  W.  Schilling.  Chem.  Zeit.  1895, 
19,  1487—1488. 

Fahrion  has  described  a  "  proteic  acid,"  obtainable  by 
heating  albuminoid  substances  with  alcoholic  soda  solution 
(see  preceding  abstract).  The  authors  have  followed 
Fahrion's  prescription,  using  gelatin  as  the  raw  material, 
and  have  prepared  a  compound  of  acid  reaction  having  the 
properties  of  the  "  proteic  acid."  it  proved,  however,  to 
be  the  hydrochloride  of  a  powerful  base,  resembling  the 
glutin-peptone  hydrochloride  which  has  been  described  by 
Paal  and  has  been  shown  to  be  soluble  in  alcohol  (IJer. 
1892,  25,  1202  ;  Chem.  Soc.  Abstracts,  1892,  895).  By 
the  same  method,  the  hydrochloride  of  albumin-peptone 
may  bj  prepared  ;  this  contains  0-77  per  cent,  of  sulphur, 
whilst,  according  to  Fahrion,  "  proteic  acid "  from  egg- 
albumin  is  free  from  sulphur. 

The  authors  conclude  that  alcoholic  soda  solution  effects 
a  hydrolytic  decomposition  of  albuminoids  into  peptones, 
and  that.  Fahrion's  "  proteic  acid  "  is  not  one  and  the  same 
substance,  whatever  its  source,  but  the  hydrochloride  of  a 
peptone  corresponding  with  the  particular  albuminoid  used 
as  raw  material.  The  metallic  salts  of  proteic  acid  de- 
scribed  by   Fahrion   are   merely   complex    mixtures  of  the 


—A.  G.  B. 

chloride  of  the  metsl  with  unchanged  peptone  hydrochloride, 
free  peptone,  and  metallic  salt  of  the  peptone.  The  peptones 
themselves  are  insoluble  in  alcohol,  but  their  hydrochlorides- 
are  readily  soluble. — A.  G.  B. 

Sugar,  Estimation  of,  in  the  Beetroot.     Almroth.     Sucr. 
indigene,  1895,  46,  384. 

The  author  has  made  a  series  of  comparative  experiments 
on  this  subject,  and  has  found,  by  means  of  Pellet's  cold 
water  digestion,  13  8, 13  "9,  14  per  cent,  of  sugar;  cold  and 
hot  alcoholic  extraction  respectively  gave  14-0,  14*1,  142, 
and  14*1,  14-0,  143  per  cent.;  while  Pellet's  hot  aqueous 
digestion  yielded  14 -9,  14-  7,  15  per  cent.  The  author 
considers  the  latter  the  most  accurate  method,  and  states 
that  the  others  are  used  to  make  it  appear  that  less  than 
the  real  quantity  of  sugar  has  been  introduced  into  the 
factory,  the  losses  being  thereby  apparently  diminished. 

—J.  L.  B. 

Maltose  and  Dextrose,  Estimation  of,  by  Fehling's  Solution. 
R.  Kusserow.     Wochenschr.  f.  Brauerei,  12,  574 — 575. 

There  is  a  disagreement  between  many  analysts  as  to  the 
precise  amount  of  cuprous  oxide  which  is  reduced  from 
Fehling's  solution  by   maltose  and  dextrose.     The  author 
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■finds  that  slight  differences  in  the  method  of  carrying  out 
the  reduction  produce  differences  in  the  amount  of  cuprous 
oxide  formed  which  are  quite  sufficient  to  account  for  these 
xliscrepancies.  The  longer  the  mixed  solutions  are  boiled  the 
greater  the  reduction  ;  if  the  solution  is  not  actually  boiled 
the  amount  of  reduced  copper  is  deficient.  The  author 
comes  to  the  conclusion  that  if  the  reduction  be  always 
carried  out  under  the  same  conditions,  the  same  amount  of 
Teduction  takes  place  and  it  is  then  possible  to  estimate  the 
■sugar  with  accuracy. — A.  L.  S. 

Titration  of  Antipyrine.      Iodophenyldimethylpyrazolone. 
M.  C.  Schuyten.     Chem.  Zeit.  19,  1786." 

By  adding  a  standardised  iodine  solution  (about  1 -27  grms. 
per  500  c.c.)  to  an  aqueous  solution  of  antipyrine  (0-01  to 
0"05  grms.  in  10 — 50  c.c),  the  brown  precipitate  which 
first  forms,  dissolves  and  the  liquid  turns  lemon-yellow,  due 
to  the  formation  of  iodophenyldimethyl  pyrazolone.  The 
colour  which  must  remain  constant  for  an  hour  is  compared 
with  pure  water  aDd  the  amount  of  antipyrine  is  found  by 
multiplying  the  quantity  of  iodine  hy  the  constant  1*45. 
'Starch  iodide  is  not  recommended  as  an  indicator. — T.  A.  L. 

Glycerin,  Testing  for  Dynamite  Manufacture.     J.  Lewko- 
witsch.     Chem.  Zeit.  1895,  19,  1423—1424. 

Dynamite  glycerin  is  a  distilled  product  and  should  contain 
an  insignificant  amount  of  ash.  This  property  and  the 
absence  of  a  precipitate  with  lead  acetate  serve  to  distin- 
guish distilled  from  crude  glycerin.  The  best  varieties  of 
dynamite  glycerin  are  nearly  chemically  pure,  but  are 
distinguished  from  the  highest  grades  by  their  yellow 
colour  and  somewhat  greater  content  of  ash  and  organic 
impurities.  The  following  are  the  characteristics  of  a  good 
dynamite  glycerin  : — 

(1.)  Specific  gravity  should  be  not  lower  than  1-261  at 
60°  F. ;  it  is  best  determined  in  a  specific  gravity  bottle. 

(2.)   CaO,  MgO,  and  Al.,03  must  be  absent. 

(3.)  Chlorine  should  be  present  in  only  trifling  amount ; 
•e.g.,  1  c.c.  of  glycerin  diluted  with  2  c.c.  of  water  should  not 
give  a  strong  milky  turbidity  with  silver  nitrate. 

(4.)  Arsenic  must  not  be  present  in  more  than  traces. 
Gutzeit's  test  is  too  severe.  It  suffie  js  to  make  the  sample 
just  alkaline  with  ammonia  and  add  silver  nitrate;  no 
yellow  turbidity  should  appear. 

(5.J  Organic  impurities  should  be  tested  for  by  diluting 
1  c.c.  of  the  sample  with  t  c.c.  of  water  and  adding  a  few 
drops  of  10  per  cent,  silver  nitrate  solution.  In  ten  minutes 
the  glycerin  should  not  blacken  nor  even  become  brown. 

(6.)  Total  .solid  residue  should  be  determined  by  slowly- 
heating  a  weighed  portion  to  100°  C.  Itapid  heating  should 
be  avoided,  as  non-volatile  polyglycerins  may  be  formed. 
The  best  plan  is  to  add  a  few  drops  of  water  from  time  to 
time  in  order  to  favour  the  volatilisation  of  the  glycerin  in 
the  resulting  steam.  The  total  residue  should  not  exceed 
0*15  per  cent.  The  ash  maybe  determined  in  the  same 
portion. 

(7.)  Free  Acid.  —The  glycerin  should  not  redden  blue 
litmus  paper.  Volatile  fatty  acids,  e.g.,  butyric  acid,  may 
bfl  recognised  by  the  ethereal  smell  produced  by  heating 
the  -ample  with  alcohol  and  strong  sulphuric  acid.  On 
leading  nitrous  fume--  through  the  glycerin, no  flocks  (due  to 
the  conversion  of  oleic  into  elaldic  acid)  should  separate. 

(H.)  A  crucial  test  ot  the  fitness  of  the  glycerin  for 
dynamite  making  consists  in  actually  carrying  out  the 
■aamfacture  of  nitro-glycerin  on  a  laboratory  scale. 
::7."j  grms.  of  a  mixture  of  sulphuric  and  nitric  acids 
(1    part  by  weight  of  UNO,  -p.  gr,  1-5  with    2    of  II  >0, 

gr.  1-815;  is  prepared  and  allowed  to  cool  in  a  closed 
■si.     The  exact  quantity  is  neighed  out  in  a  beaker  of 

500  <:.<:.  capacity  and  the  beaker  is  placed  in  a  large  vessel 
through  which  a  stream  of  cold  water  circulates.  The 
rubber  tube  leading  the  water  to  the  cooling  vessel   must  be 

wired  on  to  tie-  tap  lest  it  -lip  oiv  and  cause  the  water  to 
ash  into  the  nitrating  liquid.     Such  an  accident  might 

lead  to  an  explosion.      The  beaker  should    be  thin  SO  that  it 

nay  be  quickly  broken   •.-. > 1 1 1    the  thermometer   used  as  a 

Ati/  ild     heating    begin    after    mixing.        When    the 

temperature  ol  tie  mixture  i^  i^  i;,  C.,50grmi  ofthi 
glycerin  to  arc  allowed  to  fail  drop  by  drop  into 


the  acid  mixture,  while  the  liquid  is  well  stirred  with  the 
thermometer  and  the  temperature  is  watched.  The  operation 
must  be  carried  out  slowly  and  cautiously,  no  further 
glycerin  being  added  until  the  temperature  of  the  mixture  is 
below  25°  C.  A  temperature  of  :jo  ('.  should  never  ba 
exceeded.  When  all  the  glycerin  has  been  poured  in, 
stirring  is  continued  until  the  temperature  has  fallen  to 
15'  C,  when  the  mixture  is  transferred  to  a  perfectly  dry 
separating  funnel  (which  may  be  previously  washed  out 
with  strong  sulphuric  acid).  If  the  glycerin  be  good  the 
nitroglycerin  quickly  separates  as  an  oily,  somewhat  turbid 
layer.  The  quicker  and  sharper  the  separation,  the  better 
the  sample.  Should  flocculent  matter  appear  in  the  nitro- 
glycerin or  should  the  separation  not  take  place  within 
5 — 10  minutes,  or  should  an  intermediate  layer  persist 
between  the  two  liquids,  the  glycerin  is  not  fit  for  dynamite 
making.  In  a  very  bad  sample  the  nitroglycerin  remains 
diffused  through  the  acid  liquid  for  hours.  The  test  may  be 
made  quantitative  by  re-weighing  the  vessel  employed  to  con- 
tain the  50  grms.  of  glycerin,  and  by  running  off  the  acid  liquid 
from  the  nitroglycerin  and  swirling  the  nitroglycerin  round 
the  separator  to  collect  stray  drops  of  acid  which  can  then 
be  drawn  off;  no  shaking  is  permissible.  The  nitroglycerin 
is  washed  with  water  at  35° — 40° C,  then  once  or  twice  with 
20  per  cent,  caustic  soda  solution  and  again  with  water. 
The  volume  of  the  nitroglycerin  is  read  off  in  ajlOO  c.c. 
burette,  and  when  multiplied  by  1  •  6  gives  the  weight  in  grms. 
The  method  though  rough  is  valid  for  technical  purposes. 
The   yield    should  be   207 — 210    per   cent.,  the   theoretical 

B.  B. 


figure  being  246' 7  per  cent 


Proc. 


Estimation  of  Butyric  Acid,  W.  H.  Willcox. 
Chem.  Soc.  1895,  [156],  202. 
in*  the  estimation  of  butyric  acid  in  the  presence  of  acetic 
and  formic  acids,  the  acids  were  neutralised  by  a  known 
excess  of  calcium  carbonate.  Hydrochloric  acid  was  added 
in  sufficient  amount  to  neutralise  the  free  calcium  carbonatr 
and  to  liberate  the  butyric  acid  from  the  calcium  salt. 
The  solution  was  distilled,  and  when  the  greater  part  had 
passed  over,  steam  was  passed  through  the  liquid  as  long 
as  the  distillate  continued  acid.  The  distillate,  which 
contained  the  butyric  acid,  was  boiled  with  pure  barium 
carbonate,  the  solution  filtered,  and  evaporated  to  dryness. 

It  was  found  that  when  dried  at  100°  C,  the  salt  did 
not  attain  a  constant  weight  even  after  it  had  been  heated 
for  several  weeks,  diminutions  of  about  2  mg.  (with  1  to 
2  grms.  of  salt)  occurring  after  heat  had  been  applied  for 
three  hours.  This  loss  of  weight  did  not  occur  at  and  belviw 
80°. 

The  results  show  that  in  the  estimation  of  mixtures  of 
the  volatile  fatty  acids,  when  butyiic  acid  is  present,  the 
fraction  of  salts  containing  the  butyrate  must  be  dried  at 
a  temperature  not  exceeding  80°  C. ;  if  this  temperature  be 
exceeded,  loss  of  weight  occurs  owing  to  the  decomposition 
of  the  butyrate. 

Gravimetric  Estimation  of  Maltose  by  Fehling's  Solution. 

T.  A.  Glendinning.  Proc.  Chem.  Soc.  1895,  [155],  163. 
Tiik  specific  cupric-reducing  power  of  maltose  possesses  a 
different  value  according  to  whether  potash  or  soda  be  the 
alkali  employed  in  the  preparation  of  Fehling's  solution. 
Under  the  conditions  of  experiment  given,  the  reducing 
powers  to  be  attributed  to  maltose  are  :  soda,  Kg.g.  =  61. 
I'otash,  |\;).s(i  =  64. 

On  making  comparative  analyses  of  starch  transformation 
products  with  the  two  kinds  of  Fehling's  solution,  identical 
results  were  obtained,  provided  the  respective  values  of  K 
were  used. 

No  such  difference  occurs  in  the  case  of  dextrose  or  of 
invert  sugar. 


XXIV.-SCIENTIFIC    AND   TECHNICAL 
NOTES. 

Solubility  of  certain    Benzene    Derivatives.      W.   Yuubel. 

.).  prakt,  (  hem.  52,  72  -75. 
Tiik  solubilities  of  about  io  benzene  derivatives  have  been 
examined  with  a  view  of  formulating  a  law   with  regard 
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to  tin-  influence  of  certain  subatilnenw.  It  is  found  tliat 
whilst  the  solubility  in  wafer  of  these  derivatives  is  due  to 
the  presence  of  aa  amido,  hydroxy],  or  carboxyl  group, 
the  "  dissolving  power  "  is  diminished  by  other  substituents 
Mich  as  methyl,  bromine,  iodine,  or  the  nitro  group.  In 
the  substituted  benzoic  acids,  a  methyl  or  a  nitro  group, 
bromine  or  iodine,  renders  the  substance  least  soluble  when 
in  the  para  position,  whilst  in  tin-  ortho  position  the  effect 
is  less  marked.  With  amido  and  hydroxy!  derivatives, 
however,  the  nitro  group  acts  most  energetically  in  the 
ortho  and  least  in  the  meta  position.  Of  the  benzene 
di-derivatives,  those  in  tbe  meta  position  are  most,  and  in 
the  para  least  soluble.  Carnelly  and  Thomson's  rule,  that 
in  a  group  of  isomeric  organic  substances  the  series  of  the 
melting  points  is  in  the  same  direction  as  that  of  the 
solubilities  (the  most  fusible  being  the  most  soluble),  does 
not  seem  to  hold  good,  but  no  rule  could  be  formulated  for 
the  exceptions.  A  comparison  is  also  made  of  the  specific 
gravities  of  the  solutions  in  water  of  certain  amido, 
diamido,  hydroxy-  and  dibydroxv-benzene  derivatives. 

— T.  A.  L. 

Relation  of  the  Industries  to  the  Advancement  of  Chemical 
Science.  [The  Cresols  and  Naphthols.  Variation  of 
Propertvs  with  Chemical  Structure.]  W.  McMurtrie, 
Ph.D.,  Ainer.  Assoc,  for  tbe  Advancement  of  Science, 

•    August  1895. 

It  was  pointed  out  in  connection  with  the  subject  of  the 
relation  of  cbemical  structure  to  the  physical,  chemical, 
and  physiological  properties  of  organic  compounds,  that 
H.  Caro  bad  called  attention,  in  a  recent  address,  to  the 
facts  that  in  those  compounds  having  antifermentative, 
therapeutic,  or  toxic  action,  the  influence  varies  in  intensity 
with  the  position  of  the  radicle  in  the  molecule.  Thus  it 
was  found  that  orthocresol  is  less  active  as  an  antiferment 
than  the  meta  compound,  whilst  this,  in  its  turn,  is  less 
intense  in  its  action  than  paracresol ;  also  a-naphthol  is 
more  poisonous  and  more  actively  antiseptic  than  /3-napbthol. 

— W.  S. 

Constitution  of  fl- Anthraquinone.     R.  Lagodzinski. 
*Ber.  28,  1422—1424. 

In  a  previous  paper  (Her.  27,  143S)  it  was  shown  that 
2-hydroxvanthracene  gives  a  new  anthraquinone,  in  which 
the  two  oxygen  atoms  are  in  the  ortho  position.  With  a 
view  of  deciding  whether  the  substance  was  a  1 . 2  or  a 
2.3-anthraquinoue,  the  author  converted  2-hydroxanthra- 
cene  into  nitrosoanthrol,  which,  on  reduction  with  hydric 
sulphide  in  an  alkaline  solution,  gave  atnidohydroxyanthra- 
cene.     From  this  a  triacetyl  derivative — 

CnH^XCOCH^OCOCH, 

■was  obtained,  which  crystallised  from  dilute  alcohol  in  large 
plates,  melting  at  1643  C.  On  oxidation  with  chromic  acid, 
this  substance  yielded  a  triacetylamidohydroxvanthraqui- 
none,  C14Hr,0,X(COCH.,)iOCOCFl3,  melting  at  181°  C. 
and  crystallisiug  from  benzene  in  light  yellow  flat  prisms. 
On  boiling  with  caustic  alkalis  this  yields  alizarinamide, 
which,  according  to  Liebermann  (Annalen,  183,  206)  has 
the  following  constitution  :  CcH4(02)C6H2.NrL(OH)(l :  2). 
By  the  action  of  nitrous  acid  on  aiizarinamide,  2-hydroxy- 
anthraquinone  is  formed.  The  nitrogen  atom  in  alizarin- 
amide  therefore  being  in  the  a  position,  it  follows  that 
/3  anthraquinone  must  have  the  constitution — 

C6H4.CGH2(0)(0)  [1:2], 

since  it  is  obtained  by  the  oxidation  of  1 . 2-amidohydroxy- 
authracere. — T.  A.  L. 


Cane  Sugar,   its   Distribution   in  Plants, 
Importance,  and  tlte  Soluble  Carbohydr 
pany  it.     Schulze  and   S.  Frankfurt, 
industrie,  1895,  18,  222. 

The  authors  have  detected  cane  sugar  in 
coverings,  etiolated  plants,  green  plant 
roots,  rhizomes,  tubers,  bulbs,  flowers,  and 
raftinose  was  found  in  addition  to  cane 
they  detected  a  new  carbohydrate  sekalose 
yields  levulose  on  inversion. 


its  Physiological 
ates  which  accom- 
Zeits.  f.  Spiritus- 

many  seeds,  seed 
s,    leaves,   stalks, 

fruits.  In  wheat, 
sugar,  and  in  rye 
(/8-levulin),  which 


The  cane  sugar  present  in  seeds  must  be  regarded  as  an 
important  reserve  material,  and  is  probably  destined  to 
afford  nourishment  to  the  germinating  plant.  The  germ  of 
wheat  contains  no  t-tareh,  whilst  cane  sugar  is  present  in> 
considerable  quantity,  and  is  utilised  as  soon  as  germina- 
tion commences  ;  and  its  importance  lies  in  the  fact  that 
the  germ  is  not  at  once  able  to  draw  upon  the  store  of 
reserve  material  in  the  endosperm.  The  cane  sugar  does- 
not  disappear  when  the  germ  develops,  as  the  young  plant 
is  able  to  produce  cane  sugar  as  soon  as  it  can  draw  upon 
the  reserve  material  of  the  endosperm.  These  views  are 
in  agreement  with  lirown  and  Morris's  investigations  on  the 
germination  of  barley.  The  authors  come  to  the  conclusion 
that  cane  sugar  is  more  readily  available  for  the  plant,  and 
is  therefore  more  valuable  than  starch,  and  tbe  other  poly- 
saccharides. The  question  of  the  origin  of  the  cane  sugar 
cannot  be  definitely  answered,  but  the  authors  hold  Miiller- 
Thurgau's  view,  that  cane  sugar  appears  as  tin  intermediate 
product  in  the  transformation  of  starch  into  glucose.  It 
can,  on  the  other  hand,  also  become  again  transformed  into 
starch,  and  thus  it  is  not  only  a  very  valuable  reserve 
material,  but  also,  as  the  translocation  form  of  starch,  it 
plays  a  very  important  part  in  plants.— A.  K.  M. 

Laccase,  its  Oxidising  Power.     G.  Bertrand.     Bull.  Soc. 
Chim.  13,  361. 

Laccase  is  a  new  ferment  obtained  from  the  lac-tree,  of 
Tonkin,  or  from  laccol.  This  new  ferment  is  characterised 
by  its  property  of  inducing  the  oxidation  of  the  substances 
upon  which  it  acts.  Thus,  in  its  presence,  1  grm.  of  hydro- 
quinonc  dissolved  in  1 00  c.c.  of  water  absorbed  in  three  hours 
25  •  4  c.c.  of  oxygen  out  of  174-9  c.c.  of  air ;  in  another  expe- 
riment, in  four  hours  32  c.c.  of  oxygen  were  absorbed  out  of 
220-1  c.c.  of  air.  In  the  absence  of  laccase,  or  with  laccase 
the  solution  of  which  has  been  heated  to  100°  C.  for  five 
minutes,  hydroquinone  undergoes  no  alteration  and  absorbs 
no  oxygen.  The  yield  of  quinone  obtainable  from  a  solu- 
tion of  hydroquinone  and  laccase,  through  which  an  air 
current  is  passed,  is  very  satisfactory.  The  following  solu- 
tions were  prepared  : — A.  Hydroquinone,  2  grms. ;  water, 
50  grms. ;  and  crude  laccase,  0'2  grm.,  yielded,  after  15 
hours,  1  •  66  grms.  (83  per  cent.)  of  quinone:  whilst  B. 
Hydroquinone,  3  grms.  ;  water,  50  grms. ;  and  crude 
laccase,  0*2  grm.,  yielded,  after  30  hours,  2-34  grms.  (75 
per  cent.)  of  quinone. 

Treating  pyrogallol  in  the  same  manner,  purpurogallin  is- 
obtained,  accompanied  by  evolution  of  carbonic  acid.  This 
reaction  in  some  degree  resembles  an  artificial  respiration, 
and  perhaps  represents  a  phenomenon  similar  to  the  respi- 
ration in  plants.  The  oxidation  of  gallic  acid  in  the 
presence  of  laccase,  is  also  accompanied  by  the  evolu- 
tion of  considerable  volumes  of  carbonic  a2id.  Tannic 
acid,  under  the  same  conditions,  is  oxidised  without  hydro- 
lytic  change,  but  the  evolution  of  carbonic  acid  is  much  less- 
marked.  In  all  the  above  experiments  the  intervention  of 
micro-organisms  was  carefully  guarded  against ;  moreover, 
all  the  liquids  acted  upon  were  of  a  more  or  less  antiseptic 
nature.— C.  O.  W. 

Action  of  Hydrofluoric  Acid   upon    Crystallised    Silicon, 
G.  S.  Newth.     Proe.  Chem.  Soc.  1895,  [155],  176. 

It  is  generally  stated  that  hydrofluoric  acid  is  without 
action  upon  crystallised  silicon ;  that  whilst  amorphous 
silicon  is  attacked  by  it,  this  acid  is  incapable  of  acting 
upon  the  crystallised  element. 

This  statement,  however,  requires  to  be  made  with  some 
reservation,  for  although  it  is  doubtless  true  of  the  aqueous 
acid,  and  possibly  of  the  liquid  acid,  it  is  not  true  of  the 

gas. 

If  acid  potassium  fluoride  be  heated  in  a  platinum  retort, 
and  the  pure  gaseous  hydrofluoric  acid  so  produced  be 
allowed  whilst  hot  to  blow  upon  a  little  heap  of  crystallised 
silicon  supported  on  a  porcelain  crucible  lid,  the  silicon  at 
once  takes  fire  and  burns  brilliantly  in  the  gas,  forming 
silicon  fluoride  and  hydrogen. 

If  the  neck  of  the  retort  be  more  than  an  inch  or  two  in 
length,  it  is  necessary  to  heat  it   in   order  to   keep  the  gas 
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sufficiently  hot,  but  if  it  be  quite  short,  the  temperature  of 
the  gas  as  it  is  disengaged  from  its  compound  is  sufficiently 
high  to  enable  it  to  attack  the  silicon. 

The  importance  of  this  observation  is  to  be  found  in  the 
fact  that  the  spontaneous  ignition  of  crystallised  silicon  is 
generally  regarded  as  in  all  cases  a  sufficient  tost  for  free 
fluorine  ;  but  it  is  evident  that  unless  the  temperature  of 
the  gas  be  below  a  certain  point,  the  combustion  of  silicon 
is  not  a  safe  criterion. 


Chemisch-techxisches  Repeutoriem.  Cebersichtlieher 
Bericht  iiber  die  neuesten  Erfindungon,  Fortschritte  and 
Verbesserungen  auf  dem  Gebiete  der  techuischen  uud 
industrielleu  Chemie,  mit  Hiuweis  au.f  Maschinen,  Appa- 
rate  und  Literatur.  Herausgegeben  vonDr.  EmtlJacobsen, 
34.  Jahrgang.  1895.  Erstes  Halbjahr.  Zweite  Hiilfte. 
Mit  in  den  Text  gedruckten  Illostrationen.  Hermann 
Heyfelder,  R.  Gaertner's  Verlagsbuchhandlung,  Scbone- 
bergerstr.  2#,  Berlin,  S.W.  H.  Grevel  and  Co.,  33,  King 
Street,  Covent  Garden,  London. 

The  second  issue  for  the  first  half-year  of  1695,  of  Dr. 
Jacobsen's  Repertory  of  Chemical  Technology,  containing 
reports  of  the  progress  of  the  following  branches  of  chemical 
industry: — I.  Foodstuffs.  II.  Paper.  III.  Photography. 
I V.  Residuals,  Manures,  Disinfection,  and  Sanitation.  V. 
Soaps.  VI.  Explosives  and  Matches.  VII.  Preparation 
and  Purification  of  Chemicals.  VIII.  Chemical  Analysis. 
IX.  Apparatus,  Machinery,  Electro-technology  and  Thermo- 
technology.  X.  Appendix,  with  Adulteration  of  Trade 
Products,  &c.  XI.  New  Books.  This  number  contains  182 
pages  of  subject-matter,  and  is  illustrated  with  numerous 
woodcuts. 

Chemikeu-Kaeexdar,  1896.  Ein  Hulfsbuch  fiir  Chemi- 
ker,  Physiker,  Mineralogen,  Industrielle,  Pharniaceuten, 
Hiittenmilnner,  u.s.w.  Von  Dr.  Rudolf  Biedermanx. 
Siebzehnter  Jahrgang.  Mit  einer  Beilage.  Verlag  von 
Julias  Springer,  Berlin.  H.  Grevel  and  Co.,  3:5,  King 
Street,  Covent  Garden,  London.     Price  4.5.  6rf.  post  free. 

The  issue  for  1896  has  now  appeared  of  this  well-known 
pocket-book  for  chemists  and  analysts.  It  is  strongly 
bound  in  waterproof  clolh,  and  contains  an  Almanack  for 
1896  inside  the  cover,  and  a  table  of  frequently  used  atomic 
weights  and  their  multiples.  A  Chronological  Table  is 
given  of  the  principal  events  in  the  history  of  the  physical 
sciences,  e.pecially  of  Chemistry,  and  also  a  Notebook 
Calendar  with  blank  pages  for  the  different  days  of  the  year. 
wherein  notes,  data,  &c.  may  be  recorded.  Tables  next 
follow  of  specific  gravities  of  Gases  and  Liquids,  Salts  and 
Alcohols:  Tables  also  of  Insolubilities  and  the  Proper! 
of  Chemical  Substances.  The  next  branch  is  one  of 
Cundensed  Analytical  data,  Volumetric  Analysis,  Spectrum 
Analysis,  Gat  Analysis,  Physiological  Chemical  Analysis 
and  Technological  Investigations  (in  the  additional  volume 
or  "Beilage   )    relating    to  : — I.    Water.      II.    Assaying. 

III.  Furls.  IV.  Sulphuric  Acid.  V.  Alkali.  VI.  Bleaching 
Powder.  Nil.  Nitre  and  Explosives.  VIII.  Ceramic  Arts. 
IX.  Glass.  X.  Mortar  and  Cement.  XI.  [nominating Gas. 
XII.  Starch  and  Sugar.  XIII  Pats  and  Oils.  XIV.  Tanning 
Agent-.  XV.  Textiles,  Paper.  XVI.  Photography. 
XvII.  Colours  and  Dyestuffs.  XVIII.  Pbysiological- 
Chemieal  Analysis,  in  the  "  Beilaoi  zojh  Chemikbr- 
Kalbwdab,  1896,"  beside-  the  above,  Mrions  other  tabli 

<  n       I     Leading    Foreign   Money  Currencies.      II. 
of  Mathematical  Tables.     III.  Weights  and  Measure-. 

IV.  Tables  of  Heat  and  fold  Measurements,  V.  Expansion 
and  Contraction.  VI.  Ten-ion  of  Vapour-.  VII.  Baro- 
metry.  VIII.  Sound.  IX.  Light.  V  Electricity.  XI. 
Magnetism.       Ml      Diffusion     and     Capillarity.       \l'l 

ticity,  &c.     XIV.  Specific  Gravity. 

Tabula*  Bosrvrr  <>i   ram  Abtificiai,  Organic  Coloob- 

MaTTCM    am.    I  nun  Alil.l'   ITIOM   in    Dvi.im.    \m> 

'  ilico  Pbimtiko.     By  Db.Adoli  Limvi..    Translated 

by  T.   K.  Gajjar,  BJ9c„  MA.      With  dyed    Patterns  of 

h  individual  <  olouriog  Matter  and  printed  Patterns. 


First     Part.       Oaxton    Steam    Printing     Works;     also 
A.  J.  Comhridge   ami   ( !o.,  Esplanade  Bead,   Bombay. 
Price   IN.   ">.      A.  .1.  Combridge  and  Co.,  81,  Nev 
Street,  London,  E.C.     1895.     Price  us. 

This  work  is  the  translation  of  the  original  German 
"  Tabellarieche  Debersicht "'  already  noticed  in  this  Journal 
(See  this  Journal,  1894,  1231),  and  will  he  published  in  six 
parte  corresponding  to  those  of  the  German  edition,  the 
prices  of  each  of  which  will  be  6s.  or  lis.  ."..  A  Table  of 
Contents,  as  well  as  a  complete  Index  and  the  Translator's 
Preface,  wiil  be  given  in  the  last  part.  A  supplementary 
,  part,  containing  a  survey  of  new  colouring  matters  and 
[  results  of  experiments  conducted  for  the  determination  of 
the  action  of  light  and  weather  in  Baroda  and  Bombay,  is 
promised,  and  will  be  published  after  the  completion  of  the 
six  parts.  The  mounting  of  the  dyed  and  printed  specimens 
and  the  general  appearance  of  the  work,  greatly  resemble 
those  of  the  German  edition  already  noticed  in  this  Journal 
during  the  year  139  4. 

A     Treatise     ox     the     Max  teach/re    of    Soap    and 

CAXDLES,   LUBRICAXTS   AND    Gl.VCEKIX.      By    Wm.    Laxt 

Car  i  enter,    B.A.,    B.Sc.         Second    Edition.    Revised 

and  Enlarged.     By  Henry  Leask.     E.   and  F.   N.    Spon, 

125,  Strand,  London.     1895.     Price  12*.  6c/.      Spon  and 

Chamberlain,  12,  Cortlandt  Street,  New  York. 

Ix  its  second  edition   this  work   has  gained  considerably  in 

size,  now  filling  446  pages  as  against  344  in  the  first  edition. 

The  chapter  on  lubricants   has   been  specially  written  by 

Mr.  J.  Veitch   Wilson,   and  the  Bibliographic  table  at  the 

end  of  the  volume  has  undergone  some  expansion.      The 

contents    may    be    summarised    as    follows :  —  I.    Soap ; 

Historical  References.      II.    Theoretical    Principles.      III. 

Raw    Materials  :    Sources   and    Preparation.       IV.    Ditto : 

Refining,  Clarifying,  and  Bleaching.     V.  Ditto  :   Proximate 

Analysis.      VI.  Caustic  Alkali   and    other  Mineral    Salts. 

VII.  Household   Soaps.      The   Process  of  Saponification. 

VIII.  Treatment  of  Soap  after  Removal  from  the  Soap- 
Copper:  Cooling,  Cutting,  Drying,  and  Moulding.  IX. 
Soap :  Filling  and  Sophistication.  X.  Special  Soaps. 
XI.  Theory  of  Action  of  Soap.  Its  Valuation  and  Analysis. 
Distribution  and  Position  of  the  Trade.  XII.  Lubricants. 
XIII.  Candles.  (This  chapter  is  enlarged  from  16  pages  to 
34  pages.)  XIV.  Processes  for  the  Conversion  of  Neutral 
Fats  into  Fatty  Acids.  Manufacture  of  Commercial 
Stearin.  XV.  Candles  and  Night-Lights;  their  Value  as 
Illuminants.  XVI,  Glycerin.  The  text  is  illustrated  with 
104  woodcuts. 

The  Handling  ob  Dangerous  Goods.     A  Handbook  for 
the  Use  of  Government  and  Railway   Officials,  Carriers, 
Shipowners,  Insurance   Companies,    Manufacturers  and 
Users  of  such  Goods,  and  others,  comprising  Notes  on 
the    Properties    of   Inflammatory,    Explosive,  and  other 
Dangerous  Compounds,  and  the   Modes  of  Storage  and 
Transport    thereof,   with   Official  Classifications,    Parlia- 
mentary Enactments.  Particulars  of  recorded  Accidents, 
&c.     By  II.  Joshua  Phillips.    Messrs.  Crosby,  Lock- 
wood,  and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill. 
London,  E.C.     1  S0."».     Price  da.  post  free. 
Tins    volume    of  :JG2    pages    is    arranged   in   three    parts, 
Past  I.  being  subdivided  into  nine  sections,  as  follows  :  — 
Sect.    I.    Acid-.       II.    Alkalis.       III.    Salts.       IV.    Gases. 
V.    Inflammable   Liquids.     A.  Coal- Tar  and  its    Products. 
15.  Crude  Petroleum  and  its   Products.     ('.  Fixed  Oils  and 
Pate.      I).    Essential   or    Volatile   Oils.      E.    Various   In- 
flammable    Liquids.      VI.     inflammable     Solids.      VII. 
Miscellaneous     Substances.        Nil  I.     Common     Substances 
liable    to    "Spontaneous"     Combustion.        IX.    Explosives. 
I* mm   1 1,  devoted   to  "Notes  of   Instructive    Accidents  with 
various  Materials,  illustrating  their  Nature  "  ;   and  PABX  III. 

to  "  Special  Railway  Classification,  Mode  of  Packing,  and 
General  Regulations  for  the  Conveyance  of  Explosives  and 
other  Dangerous  Goods  by  Merchandise  Trains," 

An  Appendix  concludes  the  work.  Containing  a  variety  of 

Tabic  of  Weights,  Measures,  Hydrometers,  Thermometers, 
Specific  Gravities,  Insurance  Data,  Conditions,  and  Scale 
of  Charges.  \n  alphabetical  index  of  subject-matter  is 
provided. 
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,\  S11..1.1  Manual  01  Anaxytii  u,  Chemistry,  Qi  uita 
nva  ind  Quantitative,  Inorgank  \m>  Organic. 
Following  the  Course  of  Instruction  given  in  the 
Laboratories  of  the  South  London  School  of  Pharmacy. 
l!y  John  Muter,  Ph.D.  sixili  Edition,  illustrated. 
Simpkin,  Marshall,  Hamilton,  Kent,  and  Co.,  Limited, 
1,  Stationers' Hall  Court,  London,  I'.C. ;  and  Bailliere, 
Tindall,  and  Cox,  20,  King  William  Street,  Strand,  W.C. 
1895.     Price  fix.  <'></. 

Large  8vo.  volume,  containing  20S  pages  of  subjeet-matter 
and  alphabetical  index.  The  text  is  illustiated  with  56 
wood  engravings,  and  divided  into  -Pari  I.  Qualitative 
Analysis;  and  Part  II.  Quantitative  Analysis;  the  sub- 
sections or  chapters  being  devoted  to  the  following  subjects : 
— Part  I. — 1.  Processes  employed  by  Practical  Chemists. 
II.  Detection  of  the  Metals,  ill-  Detection  and  Separation 
of  Acid  Radicals.  IV.  Detection  of  Cnknown  Salts.  V. 
Detection  of  Alkaloids  and  certain  organic  bodies  used  in 
Medicine,  with  a  General  Sketch  of  Toxicological  Pro- 
cedure. Part  II. — VI.  Weighing,  Measuring,  and  Specific 
Gravity.  VII.  Volumetric  Analysis  and  Use  of  the  Nitro- 
meter.    VIII.  Gravimetric  Analysis   of   Metals  and  Acids. 

IX.  Ultimate  Organic  Analysis.  X.  Special  Processes  for 
the  Analysis  of  Water,  Air,  and  Food.  XI.  Special  Pro- 
cesses for  the  Analysis  of  Drugs,  Urine,  and  Urinary 
Calculi.  XII.  Analysis  of  Gases,  Polarisation,  and  Spectrum 
Analysis,  &c. 

A  Hand-Book  of  Industrial  Organic  Chemistry. 
Adapted  for  the  Use  of  Manufacturers.  Chemists,  and  all 
interested  in  the  Utilisation  of  Organic  Materials  in  the 
Industrial  Arts.  By  Samuel  1'.  Sadtlkr,  Ph.D.,  Pro- 
fessor of  Chemistry  in  the  Philadelphia  College  of 
Pharmacy  and  in  the  Franklin  Institute  of  the  State  of 
Pennsylvania.  Second  revised  and  enlarged  Edition. 
J.  B.  Lippincott  Company,  Philadelphia,  US. A. ;  and 
10,  Henrietta  Street,  Covent  Garden,  Don  Ion.  1895. 
Price  1/.  5s. 

Large  8vo.  volume  which  bears  evidence  of  considerable 
additions  to  the  first  edition  of  1891  (this  Journal,  1891, 
95C).  The  Bibliography  has  in  the  present  edition  in  all 
cases  been  rewritten  and  brought  up  to  date.  The  statistics 
have  also  been  brought  down  to  the  present  year,  and  a 
number  of  new  statistical  tables  have  been  added.  In  the 
Appendix,  two  new  tables  have  been  added,  giving  the 
physical  and  chemical  constants  of  the  oils,  fats,  and  waxes, 
classified  for  reference  and  comparison.  The  work  contains 
the  Prefaces,  List  of  Illustrations,  numbering  127,  and  of 
Diagrams,  numbering  14,  517  pages  of  subject-matter,  and 
an  Alphabetical  Index.  A  chapter  is  devoted  to  each  of 
14  branches  of  Chemical  Industry,  and  each  such  chapter 
forms  a  complete  treatise,  arranged  and  sub-divided 
according  to  a  special  system.  As  an  example  of  this 
scientific  method  of  treatment,  Chapter  I.,  on  Petroleum 
and  Mineral  Oil  Industry,  is  herewith  given  in  detail  :  — 

Chapter  I.  Petroleum  and  Mineral  Oil  Industry. 
I.  Kaw  Materials.  II.  Processes  of  Treatment.  III.  Pro- 
ducts. IV.  Analytical  Tests  and  Methods.  V.  Biblio- 
graphy and  Statistics.  II.  Industry  of  the  Fats  and  Fatty 
Oils.  III.  Industry  of  the  Essential  Oils  and  Besins.  IV. 
The  Cane  Sugar  Industry.  V.  The  Industries  of  Starch 
and  its  Alteration  Products.  VI.  Fermentation  Industries. 
A.  Nature  and  Varieties  of  Fermentation.  B.  Malt  Liquors 
mid  the  Industries  connected  therewith.  C.  The  Manu- 
facture of  Wine.  D.  Manufacture  of  Distilled  Liquors  or 
Ardent  Spirits.  E.  Bread  Making.  F.  The  Manufacture 
of  Vinegar.  VII.  Milk  Industries.  VIII.  Vegetable 
Textile   Fibres.     IX.  Textile    Fibres    of    Animal    Origin. 

X.  Animal  Tissues  and  their  Products.  A.  Leather  In- 
dustry. B.  Glue  and  Gelatin  Manufacture.  XL  Industries 
based  upon  Destructive  Distillation.  A.  Destructive 
Distillation  of  Wood.  B.  Destructive  Distillation  of  Coal. 
XII.  The  Artificial  Colouring  Matters.  XIII.  Natural  Dye- 
Colours.  XIV.  Bleaching,  Dyeing,  and  Textile  Printing. 
Appendix.  I.  The  Metric  System.  II.  Tables  for  Deter- 
mination of  Temperatures.  III.  Specific  Gravity  Tables. 
IV.  Alcohol  Tables.  V.  Physical  and  Chemical  Constants 
of  Fixed  Oils  and  Fats. 


A  Laboratory  Makual  or  Organic  Chemistry.  A 
Compendium  of  Laboratory  Methods  for  the  Use  ol 
Chemists,  Physicians,  and  Pharmacists.     By  Dr.  Lassar- 

Coiin,  Professor  of  Chemistry  in  the  University  of 
Koiiigsberg.  Translated,  with  the  Author's  sanction, 
from  the  Second  German  Edition,  hy  ALEXANDER  Smiiii, 
B.Sc,  Ph.D.,  Assist.  Prof,  of  Gen.  Chemistry  in  the 
University  of  Chicago.  Macmillan  and  Co.,  London  and 
New  York.     1895.     Price  8*.  <".</. 

The  author  thus  defines  the  nature  and  the  scope  of  the 
work  :  — "  Of  recent  years  several  works  have  appeared 
in  which  all  the  methods  for  the  preparation  of  certain 
classes  of  bodies  are  collected.  But  even  these  confine 
themselves  almost  entirely  to  the  statement  of  the  equations 
representing  the  chemical  actions."  "  In  the  present  volume 
an  effort  has  been  made  to  bring  together  the  methods 
which  may  be  employed  for  carrying  out  all  the  common 
operations,  such  a--  sublimation,  reduction,  and  the  prepara- 
tion of  nitro-bodies,  and  of  sulphonie  acids,  &c.,  without 
reference  to  the  particular  substances  employed."  The 
book,  an  8vo  volume  of  389  pages,  exclusive  of  a  final  list 
of  Beferences  and  the  Alphabetical  Index,  is  illustrated  by 
12  wood  engravings,  and  contains  Translator's  and  Author's 
Prefaces,  and  a  Table  of  Contents. 

The  general  plan  of  the  work  may  be  laid  down  as 
follows  : — I.  General  Methods. — I.  Baths.  II.  Crystal- 
lisation. III.  Decolourising  of  Liquids.  IV.  Distillation. 
V.  Drying  Solids  and  Liquids.  VI.  Lxtraction.  VII. 
Filtration.  VIII.  Determination  of  Melting  Points.  IX. 
Determination  of  Molecular  Weights.  X.  Sealed  Tubes. 
XL  Sublimation.  II.  Special  Methods. — XII.  Conden- 
sation. XIII.  Preparation  of  Diazo-Bodies.  XIV.  Pre- 
paration of  Esters.  XV.  Fusion  with  Caustic  Alkalis. 
XVI.  Preparation  of  Halogen  Compounds.  A.  Bromo- 
Derivatives.  B.  Chloro-Derivatives.  C.  lodo-Derivatives. 
D.  Fluoro- Derivatives.  XVII.  Preparation  of  Nitro-Deriva- 
tives.  XVTII.  Oxidation.  XIX.  Beduction.  XX.  Prepara- 
tion of  Salts.  XXL  Saponification.  XXII.  Preparation  of 
Sulphonie  Acids.     XXIII.  Kemarks  on  Organic  Analysis. 

Modern  Coffer  Smelting.  By  Edward  Dyer  Peter-, 
Jr.  Seventh  edition,  rewritten  and  greatly  enlarged. 
The  Scientific  Publishing  Co.,  New  York,  and  20, 
Bucklersbury,  London,  E.C.,  1895.     Price  25s. 

The  appearance  of  the  first  edition  of  this  work  was 
noticed  in  this  Journal,  1887,  751 — 752.  The  present 
volume  contains  prefaces,  table  of  contents,  628  pages  of 
subject-matter,  illustrated  with  85  engravings  and  several 
folding  plates  with  plans  and  working  drawiugs.  The 
subject-matter  is  thus  classified  for  treatment  : — I.  Copper 
and  its  Ores.  II.  Distribution  of  the  Ores  of  Copper.  III. 
The  .Sampling  and  Assaying  of  Copper.  IV.  The  Chemistry 
of  the  Calcining  Process.  V.  Preparation  of  Ores  for 
Boasting.  VI.  Boasting  of  Ores  in  Lump  Form.  VII. 
Boasting  of  Ores  in  Pulverised  Condition.  VIII.  Auto- 
matic Heverberatory  Calciuers.  IX.  Smelting  of  Copper. 
X.  Chemistry  of  the  Blast  Furnace.  XL  Blast-Furnace 
Smelting  (with  Carbonaceous  Fuel;.  XII.  Blast  Furnaces 
constructed  of  Brick.  XIII.  General  Bemarks  on  Blast- 
Furnace  Smelting.  XIV.  Pyritic  Smelting.  XV.  Pyritic 
Smelting,  History,  Principles,  Scope,  Apparatus,  and 
Practical  Results.  XVI.  Heverberatory  Furnaces.  XVII. 
Bessemerising  of  Copper  Mattes.  XVIII.  Electrolytic 
Befining  of  Copper.  XIX.  Selection  of  Process  and 
Arrangement  of  Plant. 


Crane  Report* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

France. 

Modification  of  Sugar  Dutie:. 

According  to  the  Journal  OJJlciel  for  9th  November  last, 
a  Bill  has  been  introduced  into  the  French  Chamber  for  the 
modification  of  the  sugar  duties  in  France. 
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Tlie  following  is  a  translation  of  the  principal  articles  of 
the  Bill  :— 

1.  The  consumption  duty  to  bo  levied  on  sugar  of  any 
origin  shall  he  reduced  to  4o  francs  per  1 0' '  kilos. 

This  duty  will  continue  to  he  levied  either  on  importation 
or  on  issue  from  the  manufactory  or  de] 

2.  A  surtax  of  40  francs  shall  be  levied  on  refined  sugar 
either  on  importation  or  on  issue  from  the  refinery,  with  the 
exception  of  vergeoises  not  exceeding  the  standard  of  98 
degrees. 

3.  In  the  case  of  exportation,  refined  sugars  in  powder  can 
only  claim  the  drawback  of  the  surtax  if  exported  abroad 
direct  from  the  manufactory  under  seal  of  the  Customs. 

In  the  preamble  to  the  Bill  it  is  noted  that  a  crisis  in 
sugar  has  been  brought  about  by  an  increased  atid 
exaggerated  over-production  throughout  the  world. 

The  production  of  beetroot  sugar  in  the  various  countries 
has  risen  from  2,223,000  tons  in  the  year  18S5-S6  to 
4,975,000  tons  in  1894-95.  Cane  sugar,  in  the  same 
period,  has  also  developed,  though  in  a  less  proportion, 
from  2,140,000  tons  to  2,904,000  tons.  The  consumption  of 
sugar,  however,  does  not  show  the  same  development ; 
it  has  increased  only  in  the  proportion  of  250,000  tens 
yearly.     Hence  a  disastrous  fall  in  prices. 

In  the  last  15  years  the  production  of  sugar  in  the 
principal  sugar-producing  countries  of  Europe  has  increased 
as  follows  : — In  Germany,  from  400,000  to  1,850,000  tons  ; 
in  Austria,  from  250,000  to  1,100,000  tons;  in  France, 
from  350,000  to  700,000  tons;  in  Russia,  from  200,000  to 
600,000  tons  ;  and  in  Belgium,  from  80,001)  to  280,000  tons. 

Tariff  Changes. 

Tracing  Paper  coated  trilh  an  oily  preparation  and 
known  as  Dioptric  Paper. — The  question  having  arisen  as 
to  the  proper  classification  of  dioptric  paper,  and  if  it 
should  come  under  the  heading  of  "  papier  sulfurise  *'  (No. 
46 1  ter),  it  has  been  decided  that,  on  the  contrary,  dioptric 
paper  offers  analogous  points  of  resemblance  to  paper  pre- 
pared with  wax  or  paraffin,  and  is  therefore  to  be  classed 
with  "  papier  de  fantaisie  "  (No.  461). 

Switzerland. 

Alteration  of  Duty  on  Vaseline. 

With  reference  to  the  note  on  p.  171  of  the  August 
number  of  the  Board  of  Trade  Journal,  the  duty  on 
"  vaseline,  not  purified,  in  barrels  or  in  boxes  weighing 
more  than  10  kilogs.  each,"  should  be  frs.  0'50  instead  of 
fr~.  ()•  10  as  there  stated. 

('vstoms  Decision*. 

Crown  patent  drier  is  dutiable  at  25  per  cent,  under 
1'ar.  4*.  Antitoxin  is  exempt  from  duty  as  vaccine  virus 
under  Par.  604. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

'Jill      BkEB     InuiSTKV    oi       \r  -TUIA-Hl  No  VRY.* 

Board  of  Trade  Journal,  December,  ';"<.",. 

'II..  production  and  consumption  of  beer  has,  during  the 
last  fen  \>;ir-,  been  everywhere  on  the  increase,  ana  h;i~ 
become  one  oi  the  mosf  necessary  articles  of  consumption, 
more  especially  in  northern  countries, 

-  ago,  in  Bussia,  Holland, Denmark,  Sweden, 
and  Norway,  bardlj  any  bul  imported  beer  »as  consumed, 
and  the  loci)  production  in  these  countries  ua~  at  such  a 
bb  thai  official  account!  did  not  eren  distinguish  the 
amount  received  bj  the  revenue  from  a  beer  tax.  Af  the 
present  time  Busnia  produce*  about  three  million  hectolitres 
(hectolitre  22  Imp.  gallons),  Holland  two  and  a  half, 
irk  two,  and  Sweden  one. 

United  Kingdom,  Germany,  America,  and  Austria- 
Hungarj  produce  immense  quantities  of  beer,  and  are  ever 
on  the  watcfa  for  new  opening!   for  the  exportation  of  the 

n  -i  memorandum  tcomo  Zanoni,  of  the 

i,  liublinii'd  in  Iho  ItulUllino  di  Notizit 


same.  Twentj  years  ago  the  production  of  beer  in  German} 
was  about  23  million  hectolitres;  the  United  Kingdom, 
'.']  million;  the  United  States,  5  million;  Austria,  9; 
Belgium,  2  ;  and  France,  1  million  hectolitres.  The  figures 
at  present  are;  Germany,  41;  United  Kingdom,  3! 
United  States,  86 ;  Austria-Hungary,  17;  Belgium,  10; 
and  France,  10  million  hectolitres — an  increase  in  20  years 
of  upwards  of  E2  million  hectolitres  tor  the  six  countries 
above-named. 

[n  Spain  and  Italy,  and  also  in  Australia,  the  production 
has  hugely  increased. 

The  increase  in  production  in  Austria-Hungary  is  due,  not 
only  to  the  advantageous  conditions  under  which  the 
industry  can  be  conducted,  but,  in  a  great  measure,  to  the 

excellence  of  the  beer  itself. 

The  various  authorities  who  have  undertaken  the  analysis 
of  Austrian  beer  from  a  hygienic  point  of  view,  have  unani- 
mously declared  that  it  contains  nothing  hut  barley,  hops, 
yeast,  and  water;  and  such  declared  opinions  cannot  but 
have  had  a  good  effect  on  consumers  of  beer,  and  contributed 
to  an  increase  of  production. 

This  continued  increase  in  consumption,  and  hence  in  the 
production,  has  naturally  tended  to  develop  the  industry  of 
machine-,  and  utensils  employed  in  the  making  of  beer; 
and  the  manufacturer-  of  such  goods  have  received  large 
orders  during  the  last  few  years. 

At  the  close  of  1894  there  were  in  all  1,802  breweries  at 
work  in  Austria-Hungary.  Of  these  73  per  cent,  worked 
by  machinery  and  27  per  cent,  by  hand;  the  production  per 
brewery  ranged  from  640  hectolitres  to  700,000  hectolitres. 

By  the  octroi  law  of  2  5  May  1829,  a  consumption  tax 
had  to  be  paid  by  all  beer-producing  places  in  Austria- 
Hungary,  except  Triote,  which  city  paid  instead  an  equi- 
valent sum  as  compeusatiou  to  the  national  exchequer. 

Iu  1850  a  general  impost  on  beer  was  established  for 
Hungary,  Croatia,  and  Slavonia  ;  and  in  1879  this  impost 
w;ts  extended  to  Dalmatia,  Trieste,  Bosnia,  and  Herzegovina. 
Since  that  year  every  hectolitre  of  beer,  properly  tested  as 
to  its  quality  and  quantity,  pays  16  •  7  kreuzer  (Austrian 
money)  per  quintal. 

Besides  this  fundamental  impost  (as  it  may  be  termed)  on 
beer,  there  are  also  octroi  duties  in  certain  towns  varying 
from  1-aO  to  2  florins;  provincial  dues,  also  from  1  to  2 
florins  ;  and  communal  dues,  which  vary  from  50  kreuzer 
to  3  florins.  In  Hungary  a  regular  tax  has  been  fixed, 
called  a  "  consumption  tax,"  of  5  florins  per  hectolitre. 

All  the  above-named  imposts  are  levied  only  on  beer 
circulated  for  consumption.  Beer  for  exportation  is  not 
liable  to  the  above  imposts,  while  dues  which  have  been 
paid  on  beer  actually  exported  are  repaid,  a  properly  autho- 
rised certificate  as  to  the  quality  of  the  said  beer  having 
been  previously  obtained. 

In  1891  the  amount  of  heer  produced  in  Austria-Hungary 
was  14,203,000  hectolitres  ;  in  1892,  15,557,000 hectolitres; 
in  1893,  16,261,000  hectolitres;  and  in  1894,  16,772,000 
hectolitres. 

I.MI'OltTS    OF    SUGAB    INTO    NOKWAY. 

The  following  is  extracted  from  a  German  consular 
report  published  in  the  Handels  Museum  .- — 

As  an  importer  of  sugar  into  Norway,  Germany  plays  a 
ver\  important  part  ;  refined  sugar  in  loaves  and  cubes,  as 
well  as  pounded,  refined,  and  brown  sugar,  coining  from  that 
country.  German  refined  sugar  in  loaves  has  gradually 
killed  foreign  competition,  and  Stettin  and  Breslau  are  the 
chief  sources  of  suppty  ;  the  imports  of  this  kind  of  sugar 
have  lately  fallen  oft,  owing  to  the  cessation  of  the  transit 
trade  to  Sweden.  Since  Beveral  sugar-factories  have  been 
established  in  Sweden,  Norwegian  merchants  are  no  longer 
able  to  do  lucrative  business  with  customers  there.  Kefined 
sugar  CUt  into  cubes  also  comes  mostly  from  Stettin  and 
Breslau.  These  German  varieties  enjoy  special  favour,  as 
thej  are  cheap  and  property  cut.  Pounded  refined  sugar  is 
imported  from  Brunswick  and  Halle.  The  importation  of 
refined  sugar  from  Austria-Hungary,  which  was  formerly  not 
inconsiderable,  has  now  almost  entirety  ceased,  as  Austrian 

refiners   cai t  compete   with    the  cheap   German   goods. 

Crushed  refined  ingar  comes  in  increasing  quantities  from 
th  Netherlands.  Or  brown  sugar,  the  bright  dn  varieties. 
comet  from  Germany,  while  as  regards  the  dark,  most  kinds 
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are  imported  from  Liverpool  and  Greenock.  Molasses, 
which  used  to  be  imported  partly  from  Germany,  now 
principally  come  From  Great  Britain  and  the  United  States, 
I)  iih  these  countries  producing  more  cheap!)  than  ( rennanj . 
English  molasses  are  also  preferred,  because  thej  are  made 
From  caae-sugar 

In  1889  the  value  of  the  total  quantity  of  sugar  imported 
into  Xoruav  was  4,795,600  kroner,  the  imports  from  Ger- 
many being  valued  at  1,576,400  kroner;  in  1890,  these 
figures  became  4,937,500  and  1,902,606  respectively  ;  for 
1891,  5,070,900  and  1,983,100  respectively;  in  '  1892, 
5,580,500  and  2,191,500,  and  in  1898,  6,208,000  and 
2,867,300. 

(Note.     18  kroner  =  1/.  sterling.) 

Phosphate  of  Like  Deposits  in  the  Spanish  West 

Indies. 

Board  of  Trade  Journal,  December  189"),  029. 

The  Secretary  of  State  for  Foreign  Affairs  has  received 
information  to  the  effect  that  a  Spanish  Royal  Order,  dated 
8th  November  last,  was  published  in  the  Madrid  Gazelle 
of  the  11th  instant,  ordering  the  sale  by  public  auction  of 
the  right  to  work  the  deposits  of  phosphate  of  lime  (fosfatos 
calizos)  in  the  Island  of  Caja  de  MuertOS,  adjacent  to  the 
Inland  of  Puerto  Rico.  The  sale  is  to  take  place  two 
months  after  the  date  of  notification,  before  the  authorities 
<>f  Puerto  Rico. 

Only  private  individuals  who  are  Spanish  subjects  may 
compete,  but  foreign  companies  constituted  in  accordance 
with  the  requirements  of  Spanish  law  are  eligible  on 
depositing  1,000  pesos  (200/.)  in  the  Treasury  at  Porto 
liico.  The  concession  will  be  for  a  period  of  20  years. 
Conditions  may  be  seen  at  the  Commercial  Department  of 
the  Foreign  Office  between  the  hours  of  11  and  0  daily. 

GENERAL  TRADE  NOTES. 

The  Competition  of  the  Industries  of  Japan  with 
Imports  from  Europe. 

Board  of  Trade  Journal,  December  1895,  659. 

In  a  report  on  the  foreign  trade  of  Japan  during  1894, 
published  in  the  Deutsches  Handels-Archiv  for  October, 
the  productive  capabilities  of  the  different  industries  of 
Japan  are  discussed  with  special  reference  to  their  influence 
on  German  export  trade. 

Japanese  products  are,  on  account  of  the  cheaper  cost  of 
their  production,  displacing  German  goods  on  the  markets 
of  Eastern  Asia  in  the  following  groups  of  articles  : — 
Matches,  paper,  soap,  beer,  glass  goods,  and  leather  goods. 

In  the  case  of  the  manufacture  of  soap  in  Japan,  some 
compensation  is  afforded  by  the  increased  imports  of  caustic 
soda,  palm  oil,  &c.,and  German  manufacturers  are  exhorted 
to  do  their  best  to  compete  with  Great  Britain  in  the  caustic 
soda  trade. 

As  the  Japanese  consumption  of  beer  increases,  more 
breweries  on  the  German  system  are  established,  and  the 
fixtures  for  these  have  to  be  imported  from  Germany  ;  the 
initial  outlay  on  a  brewery  of  fair  size  is  not  less  than 
500,000  yen.  At  present  there  are  only  three  or  four 
breweries  on  the  German  system  in  Japan,  and  German 
brewers  are  employed  at  these;  it  is  very  doubtful  whether 
the  Japanese  would  be  able  without  their  assistance  to 
brew  a  beer  which  would  for  any  length  of  time  meet  the 
requirements  of  consumers. 

In  consequence  of  these  so-called  German  breweries  in 
Japan,  the  imports  of  German  and  English  beer  have  fallen 
off  considerably,  and  will  doubtless  continue  to  diminish. 
Hut  it  is  noteworthy  that  hops  are  being  imported  into 
Japan  from  abroad,  and  from  Germany  in  particular,  so 
that  some  compensation  is  beginning  to  be  offered  for  the 
decreased  imports  of  bottled  beer  from  that  country. 

In  the  case  of  glassware,  Japanese  industry  competes  only 
in  the  commoner  sorts,  although  many  kinds  of  fine  glass- 
ware are  produced  in  Osaka  and  Tokio  ;  the  cheapness  of 
production  prevents  the  importation  of  the  foreign  article, 
llut  glass  goods  will  never  attain  in  Japan  the  importance 
they  have  in  Europe,  as  the  great  mass  of  the  people  use 
porcelain  and  paper  in  many  ways  instead  of  glass. 


The  Japanese  leather  industry  is  in  a  flourishing  con- 
dition, and  the  importation  of  foreign  leather  foods 
decreases  every  year.  The  cost  of  production  is  small.  U 
labour  is  cheap,  and  the  hides  and  skins  are  imported  from 
neighbouring  countries,  China  and  Korea.  The  fact  that 
the  Japanese  prefer  cheap  goods  to  dearer  and  more  durable 
ones  is  the  chief  obstacle  to  foreign  imports.  It  is  surprising 
to  notice  in  the  bazaars  and  shops  of  Japan  the  pretty-? 
looking  leather  goods  of  all  kinds  which  are  made  to 
imitate  every  possible  European  pattern,  but  on  investigation 
defects  are  soon  discovered,  owing  to  the  use  of  badly 
tanned  or  worked  leather. 

<  )n  the  other  haud,  it  is  especially  noteworthy  that  as  a, 
result  of  the  flourishing  condition  of  Japanese  industries, 
imports  of  raw  metals,  iron  and  steel  plates,  parts  of 
machinery  from  Great  Britain  and  Germany  have  increased 
For  example,  it  must  not  be  forgotten  that  though  the 
Japanese  now  build  vessels  of  considerable  size,  the  iron  and 
steel  plates,  parts  of  boilers,  and  even  the  boilers  themselves, 
as  well  as  the  machines,  or  parts  of  them,  are  imported 
from  abroad. 

The  report  concludes  by  observing  that — although  the 
products  of  Japanese  industries  exercise  considerable 
influence  on  the  consumption  in  Japan  of  German  goods, 
the  total  volume  of  Japauese  imports  from  Germany  has 
not  suffered,  as  the  imports  of  raw  materials  and  partly ■■ 
manufactured  goods  show  a  steady  increase. 

Sugar  and  other  Products  of  Tahiti. 
Board  of  Trade  Journal,  December  1895,  648. 

A  product  of  Tahiti  which  has  shown  remarkable 
development  is  that  of  cane  sugar.  In  the  month  of  June 
189.'i  an  old  plantation  quite  near  Papetoai,  which  had  been 
abandoned,  was  turned  over,  and  this  estate  was  so  well 
cultivated  that  it  produced  the  first  year  67  tons  of  a  fine 
yellow  sugar  and  10,000  gallons  of  molasses.  This  is  a 
great  improvement  on  previous  results  and  may  be  con- 
sidered as  good  as  the  best  sugar-producing  countries  can 
show.  It  is  expected  that  this  estate  will  have  produced 
100  tons  during  1895  ;  other  estates  40  to  50  tons;  so  that 
the  production  will  be  almost  equal  to  the  consumption. 
Importation  of  sugar  must  shortly  cease,  partly  for  the 
above  reason,  i.e.,  the  increased  production,  and  partly  also 
on  account  of  the  protective  duty  of  25  centimes  per  kilo- 
gramme levied  on  all  articles  which  are  not  of  French 
origin,  [t  seems  only  right  that  Tahiti,  the  cradle  of  the 
sugar  cane,  should  produce  enough  for  its  own  wants  ; 
hitherto  the  100  tons  of  sugar  it  requires  have  been  imported 
from  Hawaii,  the  Fiji  Islands,  and  Queensland. 

The  most  important  articles  of  commerce  in  1894  were  : — 

Imports.  —  Salted  provisions  (8.300/.),  wheat  flour 
(8,200/.),  printed  cotton  goods  (5,500/.),  besides  tissues  of 
various  sorts,  raw  sugar,  and  wood. 

E.rports. — Copra  (46,900/.),  cotton  seed  (40,600/.), 
cotton  (8,600/.),  and  vanilla  (3,900/.). 

Imports  of  Cement  into  Switzerland. 

The  following  table,  says  the  Handels- Museum  of 
xTovember  7,  shows  how  the  imports  of  cement  into  Switzer- 
land have  developed  in  the  last  few  years,  the  unit  being  a 
truck-load  of  10,000  kilogs.  : — 


1888. 

1890. 

1SII2. 

1894. 

Hydraulic  lime. . 
Roman  cement . . 
Portland  cement 

1,292 
1,401 
1,035 

1,622 
1,830 
1,620 

1,672 
1,96] 
1,682 

2,452 
2.12* 
l,94i 

Total 

3,728 

5.072 

5,315 

6.520 

In  1852,  11  truck-loads  of  hydraulic  cement  were  im- 
ported; in  1860,  886;  in  1870,"992;  and  in  1880,  4,564. 
This  increase  is  at  the  expense  of  the  use  of  white  lime, 
which  is  now  replaced  by  hydraulic  cement.  In  spite  of 
the  considerable  increase  in  the  Swiss  consumption  of 
hvdraulic  cements,  prices  have  continually  decreased.  In 
the  case  of  Portland  cement,  this  is  to  be  attributed  to  the 
competition  of  German  manufacturers,  who  place  a  portion 


Dec.si.iaw.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


L079 


of  the  largo  quantities  they  produce  on  tlic  Swiss  market  at 
tbi-  lowest  prices.  la  the  case  of  hydraulic  lime,  tin-  fall  in 
prices  is  to  lie  ascribed  t<>  the  competition  of  native  pro- 
ducers.    Roman  cement  continues  to  come  from  France. 

At  a  meeting  of  the  Association  of  Swiss  Manufacturers 
of  Cement,  Lime,  and  Gypsum,  interesting  information  was 
given  as  to  working  and  production.  According  to  thi.-*, 
42  of  the  largest  manufacturers  produced  last  year  11,835 
truck-loads  of  Portland  cement,  1,126  of  Koman  cement; 
12,275  of  hydraulic  lime,  and  700  of  slag  cement. 

In  these  factories,  water  furnished  3,031  horse-power,  and 
coal  562.     218  furnaces  were  in  operation. 

RErcRTS  on  German  Chemical  Industries  in  1894. 
Ber.  iiber  Handel  u.  Industrie,  Berlin,  1894,  105—256. 

Spirits. — The  spirit  trade  was  very  unfavourable  for  all 
concerned.  The  potato  crop  in  1893  was  exceptionally 
large,  and  the  percentage  of  starch  high  ;  the  production  of 
spirit  was  consequently  the  largest  since  the  new  spirit  tax 
Jaw.  Compared  with  the  previous  12  months,  there  was  an 
increase  in  production  of  18  million  litres  during  the  year 
ending  September  30th,  1894.  The  following  statistics  are 
from  official  sources  : — 

Year  ending  September  '.iOth,  1894. 


Year. 


Production. 


Consumption. 


Exports  other 

than  for  Drinking 

Purposes. 


ism 
1892 
1893 


Litre-. 
292,0-28,400 
289,941,200 
304,245,200 

322,172.  RIO 


Litres. 
213,879,500 
216,722,300 
221,579,200 

222,5*6.400 


Litres. 
17,000.000 
8,300,000 
9,500,000 

8,500,000 


Summary  for  the  Year  ending  September  30th,  1894. 

Approximate 
No.  of  Litres. 

Stocks  of  spirit  in  Germany  on  Sept.  30, 1893 25,000,000 

Production  from  Oct.  1,  1893, to  Sept,  30, 1894 322,000,000 

Total 347,000,001 

Lit;* 

Home  consumption 222,500,000 

Used  for  (lenaturisinjr,  loss  in  Storage, 

Ac,  and  in  distilling 66,000,000 

Exports  other  than  for  drinking 8,500,000 

Export  of  spirits  for  drinking 4,000.000 

301,000,000 


30,  1894 I6,< .' 

18 25,000,000 

1892 26,000,000 

1891 29,500,000 

In  rectified  spirit  notwithstanding  the  large  production 
with  consequent  low  prices,  both  export-;  and  home  con- 
sumption declined.  There  appears  to  be  verj  little  prospect 
for  the  export  trade.  Considering,  however,  that  in  1892- 
93  Russia  exported  1'/  millions  and  in  1893  94,32  million 
litres,  and  that  Austria- Hungary  exported  in  ib9l-92  about 
million  litres,  later  than  which  the  amount  is  not 
shown;  it  seems  probable  that  by  increasing  the  bo  nntj  on 
spirit,  the  export  trade  might  be  greatlj  improved. 

QUut.    The  gloomy  forecasts  for  1894  were  fully  realised 
during  the  year.     Excessive  production  kept  prices  low,  ami 
ii  competition  hampered  the  export  trade.     In  mirror 
indicate    wa     formed  l>y  toe  six  leading  manu- 
facturers, made  the  trade  a  practical  monopoly,  since  imports 
tie  owing   to  prohibitive  duties  and  freights. 
Coloured  glaHH   declined  at  home,  and  Belgian  competition 
oted  export  .     Considerable  reductions  in  the  freights 
/nan  port*  would  be  required  to  make  an  export  trade 
ble. 
Plate  gl  cumulated,  and  10  per  cent,  of  the 

>oled  down    to  clear  out  the  surplus  production. 
low.      Price-    of    raw    materials,   especially 
chemicals,   fell    gradually,  glaobei    alt    falling  even  more 
oda. 


Little  is  expected  from  the  new  treaty  with  Russia,  as 
Belgian  competition  is  all  powerful  there ;  but  trade  prospects 
With  the  United  States  are  better  since  the  tariff  alterations 

—  II.  M. 

Tin-.   Ir.no-Kuitoi'UAN  Taade  in    Piiakm a<  kutk: ai. 
Preparations  and  Dim  G8. 

('In  in.  Iiid.  18,  409- KlO. 

The  total  value  of  the  imports  of  drugs,  medicines,  and 
narcotics  amounted  in  the  year  1892-93  to  1,944,899  rupees, 
England's  share  of  which  was  1,664,504  rupees  ;  Germany, 
98,803;  Spain,  66,200  j  Prance,  29,482;  Austria,  23,444; 
Belgium,  21,014;  and  Italy,  15,542  rupees.  The  increase 
in  the  Spanish  trade,  almost  double  that  of  the  previous 
year,  is  due  to  the  increasing  demand  for  Radix  Pyrethri,  a 
drug  largely  prescribed  of  late  years  by  native  physicians 
as  a  stimulant. 

Quinine. — The  Indian  Government  has  commenced  to 
supply  to  officials,  a  febrifuge  manufactured  from  sikkim 
bark.  Pure  sulphate  of  quinine  has  also  lately  been  pre- 
pared, and  sold  at  the  rate  of  16  rupees  per  lb.,  and  it  is 
probable  that  as  the  production  increases  the  medicine  will 
be  placed  at  the  disposal  of  other  sections  of  the  community. 
At  present  Howard's  quinine  practically  holds  the  monopoly. 
In  1893-94  the  imports  were  31,497  lb.,  valued  at  343,775 
rupees.  Of  the  32,158  lb.  received  in  the  preceding  year, 
England  contributed  30,267  lb.,  and  Germany,  927  lb. 
Calcutta  took  about  nine-tenths  of  it,  Bombay  about  one- 
eighth,  and  a  small  quantity  was  re-exported. 

Ethereal  Oils. — This  trade  is  steadily  increasing,  having 
risen  from  4,413  galls.  (71,532  rupees)  in  1890-91  to  7,019 
galls.  (105,792  rupees)  in  1892-93.  Englaud  being  the 
largest  contributor  with  865  galls.  Germany  supplied  only 
47,  although  the  greater  part  of  the  English  oil  is  said  to  be 
distilled  in  Leipzig.  The  chief  oils  dealt  in  in  the  Indian 
bazaars  are  :  carraway,  anised,  fennel,  citron,  dill,  pepper- 
mint, cinnamon,  mace,  and  clove.  Calcutta  is  the  largest 
buyer,  then  Madras,  and  lastly  Bombay. 

Cochineal. — England  supplied  in  1892-93,  2,096  cwt.  = 
231,021  rupees.  This  was  formerly  an  Indian  industry,  but 
was  killed  by  the  aniline  dyes. 

Resin;— -England  supplied  31,362  cwt.  (132,400  rupees) 
of  resin,  only  174  ewt.  being  obtained  from  Germany.  The 
Himalayan  pine  forests  will  in  time  be  made  available  as  a 
source  of  supply. 

Fatty  Oils. — The  chief  business  is  done  with  London, 
linseed  and  olive  oils  forming  the  staph'  trade.  In  1892-93 
out  of  223,998  galls.  (370,960  rupees),  222,706  galls,  of 
linseed  oil  came  from  London,  and  5,000  galls,  of  other  oils 
(mainly  olive)  out  of  a  total  of  0,031  galls.  (!  1,618  rupees). 
The  almond  oil  sold  in  the  bazaars  is  merely  a  mixture  of 
sesame  oil  and  essence  of  mirbane. 

Indigo. — An  area  devoted  to  the  cultivation  of  indigofera 
is  estimated  to  be  about  a  million  acres,  half  of  which  is  in 
Bengal  ;  and  there  are  about  2,760  large  and  0,030  Smaller 
factories    for    the    preparation    of  indigo.       Notwithstanding 

the  competition  of  the  alizarine  dyes  the  export  of  indigo 
continues  to  steadily  increase,  having  risen  from  125,327 
ewt.  (32,140,174  rupees)  iii  1891-92  to  131,399  cwt. 
(11,821,281  rupees)  in  1893-94.  Of  the  latter  quantity 
England  took  52,578  cwt.;  Egypt,  13,223;  Germany, 
12,572;  America,  12,131;  France,  11,051;  and  Austria, 
11,038  cwt.  Calcutta  exported  70,398  cwt.  and  Madias 
42,751  ewt. 

Curcutna,the  rhizome  of  the  curcumalily,  is  exported  to 
Europe  as  a  dye;  but  as  the  colour  is  fugitive  the  exports 
fell  from  123,821  cwt.  in  1870-77  to  28,250  cwt.  in  1990  91, 
since  Which  tune  a  revival  has  set  in  ( last  year's  figures 
being  08,559  cwt.  =  700,18  1  rupees),  probably  owing  to 
the  employment  of  Ibis  substance  in  the  adulteration  of 
mustard  and  a--  an  aromatic.  The  chief  centres  of  produc- 
tion are  Bengal,  Madras,  Bombay,  and  the  Punjab,  and 
tin  area  under  cultivation  was  estimated  in  1890  at  56,500 
acres. 

Sqfflower  i-  another  dyestuff  driven   out   by  the  aniline 

colour-,     the    export       having     declined    from      19,425    cwt. 
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(650,827  rupees)  in  1874  75to90Ocwt.  (17,140  rupees)  ill 
1892-98.  Lasl  year,  however,  an  increase  to  2,858  cwt, 
was  recorded. 

Myrobolams,  the  dried  fruit  of  Beveral  of  the  Combre- 
tacem  and  Euphorbiacea,  form  an  increasing  article  of 
export,  the  amount  having  risen  from  an  average  of  416,189 
cwt.  per  annum  in  1875  so  to  630,696  cwt.  (4,151,612 
rupees),  in  L893  94,  more  than  two  thirds  being  sent  to 
England.  Bj  far  the  greater  part  (nearly  508,000  cwt.)  is 
produced  in  Bombay,  Madras  only  shipping  some  98,400 
cwt,  and  Calcutta  -till  less  (66,214  cwt  ). 

Pegu  Catechu  (Cutch). — This  dyeing  and  tanning  agent 
is  prepared  from  the  wood  of  Acacia  Catechu  and  should 
not  be  confounded  with  the  Gambit'  catechu  from  the 
Malay  archipelago  which  is  extracted  from  Uncaria 
Gambir,  though  their  chemical  composition  is  very  similar. 
Burma,  Bengal,  and  the  North-West  Province?,  are  the 
chief  centres  of  the  industry,  but  in  the  former  country 
reckless  felling  of  the  timber  had  affected  the  supply  and 
has  led  to  the  Forest  Dcpattinent  prohibiting  the  felling 
of  young  trees.  In  1892-93,  229,310  cwts.,  valued  at 
3,824,840  rupees,  were  exported,  England  taking  about 
■98,000  cwts.,  and  the  United  States  some  92,400  cwts. 

Caoutchouc  from  Ficus  Elastica,  a  tree  growing  native 
in  Assam,  Bengal,  and  Burma,  and  also  cultivated  over  a 
large  area.  The  time  of  collecting  the  sap  is  now  restricted 
to  the  hot  season  from  December  to  April..  Attempts  are 
being  made  to  acclimatise  the  American  and  African 
rubber  trees.  The  trade  last  year  amounted  to  9,610  cwts., 
valued  at  1,259,179  rupees,  7,712  cwts.  being  consigned  10 
England,  and  1,989  to  the  United  States. 

Lac.  —  Indian  lac  is  not  a  vegetable  product  but  a 
secretion  of  the  lac  insect  c^cocculacca)  deriving  nourish- 
ment from  the  branches  of  various  trees  into  which  it 
bores.  Shellac  forms  the  chief  article  of  export..  7,272,138 
rupees  worth  having  been  shipped  in  1893-94.  In  the 
same  vear,  2,249,351  rupees  worth  of  button  lac,  80,785 
of  mixed  kinds,  and  1,031  of  sticklac  were  also  imported. 
England  took  shellac  to  the  extent  of  over  4,000,000  rupees, 
and  North  America  of  over  2,000,000. 

Indian  Gum  Arabic  is  an  inferior  gum  from  Acacia 
Arabica,  and  is  only  incompletely  soluble  in  water,  with 
a  dark  colour,  and  is  used  for  adulteration. — C.  S. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Imports  ok  Mil  \i  M  i  OB  Month  ENDING 
30tm    Xo\  i.mi'.i  i.\ 


Month  ending  30th  November. 

Articles. 

1894. 

1895. 

1 
1,481,266 

421,196 

642,351 

3,683,795 

£ 
1,488,235 

461,828 

816,346 

Raw   materials   for   non-textile  in- 
dustries. 

4,103,954 

Total  value  of  all  imports  .... 

35,234,119 

38,971,161 

Summary  of 

Exports. 

Month  ending  , 

JOth  November. 

Articles. 

1894. 

1895. 

Metals  (other  than  machinery) 

£ 
2,428,450 

708,077 
2,444,388 

£ 
2.65S.478 
737,786 

2,740,466 

18,iiS3,0S7 

19,540,333 

Articles. 

Quantities. 

\  ;i   lie-,. 

1801 

1895. 

1894. 

1806. 

Copper  : 

lXegulus 

Iron  :— 

Ore „ 

Bolt,  bar,  &e , 

Steel,  unwrought..      „ 
Lead,  pig  and  sheet     „ 
Pyrites 

Tin Cwt. 

Other  articles  ...  Value  £ 

6,764 
5,915 
5,029 

808,128 

7,:iTS 

1.518 

11,553 

89,298 

82,392 

82,510 
1869 

7  895 
6,331 
3,079 

289,229 
10,027 
1,319 
14,03;; 
50,731 
21,524 

86,247 
5,164 

85,024 

112,584 

203,353 

i:i.vi75 
59,615 
10,976 

118,298 

67,513 

7,050 

178,642 

281,672 
66,182 

140,988 

e 

•-'7.!T,7 

i<;7,3.->i 

138,585 

169,856 

77,421 
9,954 

149, 133 

1,043 

282,2*3 

78,995 

193,272 

Total  value  of  mi  tali 

•• 

•• 

1,481,266 

1,488,235 

Imports  of  Oils  for  Month  ending  30th  Xovkmi-.ii:. 


Articles. 

Quantities. 

Values. 

1894. 

1S95. 

1894. 

1895. 

Olive Tuns 

Palm  Cwt. 

Other  articles  . .  Value  £ 

22,292 
993 

s\3V> 

16,839.555 

2,711 

1,472 

63,591 

30,875 
1,586 

94,200 

21,721,489 

3,165 

2,388 

33,018 

£ 

23,489 
33.574 
93,146 
244.573 
59,004 
26,013 
67,311 
89,211 

40,823 
57,357 
96,287 
403,088 
59,930 
39,174 
33,471 
86,216 

Total  value  of  oils... 

•• 

.. 

612,357 

816,316 

Imports   of    Raw   Materials   for    Xon- Textile 
Industries  for  Month  ending  30th  Xovember. 


Articles. 


Quantities. 


1894.  1895. 


Values. 


1894. 


1895. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 

Arabic , 

Lac,  ic „ 

Gutta-percha ....        „ 

Hides,  raw : — 

Dry 

Wet 

Ivory 

Manure: — 

Gaano Tons 

Bones , 

Nitrate  of  soda 

Phosphate  of  liine       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

Wood :  — 

Hewn Loads 

Sawn „ 

Staves „ 

Mahogany  ...   .    Tons 

Other  articles. . .  .Value  £ 


3,285 

407,765 

24,195 

5,486 

12,441 

2,175 

22,964  j 

58,116 

1,053 

3,3-0 

9,785 

8,813 

34,299 

69.140 

1,803 

10,239 

27.592 

61,469 

115,307 

5,009 

174,220 

479,439 

10,713 

4,150 


1,222 

287.994  I 

29,496 

9,314 
9,295 
3,743 

40,014 

49,104 

520 

2.112 

9,263 
11,983 
26,376 
89,993 

2,656 

13,512 

32.198 

60,165 

249.467 

3,867 

163,562 

529,320 

14,873 

2,439 


I 


£ 

7,538 

52,360 

251,360 

11022 

65,026 
16,919 

52,188 

123,066 

45,861 

17,214 
41,298 
79,628 

72,2 12 
70,033 
17,484 
46.436 

159,274 
11,616 

141.449 
5,004 

350,087 

1,000,259 

48,082 

34,312 

957,137 


Total  value 


3,683,795 


£ 

1,647 

39,304 

324,588 

17.618 
52,757 
26,925 

100,541 

108,006 

23,491 

11,775 
40,805 
95,901 
45,064 
S  1,122 
20,993 
61,198 

162,487 
13,354 

299,665 
3,292 

317,533 

1,099,346 

63,631 

20,149 

1,069,402 


4,103,954 


Besides  the  above,  drugs  to  the  value  of  72,9607-.  were  imported, 
as  against  65,767?.  in  November  1894. 
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IMPORTS  of  Chemicals  and   Dvicstuii-s  i-oit  Month 

ENDING    30TH    NovEMBElt. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1894. 

1896, 

\lkali Cwt. 

19,698          17,767 
24.739           31.700 
19.336          48,078 

".385            "853 
2,242            1,645 

.. 

'*78t            2,0-lS 
23,827           22.035 
2,250            2,825 
.. 

C 

11,414 

9,043 

4,332 

125,692 

2,324 

45,142 

21,435 
35,048 
11,936 
22.291 
27.262 
101,647 

t 
II  979 

Bark  (tanners',  &c.)     „ 
Brimstone 

Cutch  and  gambier  Tons 
Dyes  :— 

Anilin  and  other        „ 

Nitrate  of  potash  . 

Other  articles. . .  Value  £ 

12,312 

1»,170 
101,130 

5,7  n 

31,621 

32.111 
42,880 
28,910 
20.416 
31,234 
132,712 

Total  value  of  chemicals 

.. 

421,196 

461,828 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  30th  November. 


Articles. 

Quantities. 

Val 

ues. 

1S91. 

1895. 

1894. 

1895. 

£ 

£ 

8,349 

9,105 

32,055 

38,997 

Copper : — 

Unwrouftht „ 

31,157 

-.4.723 

07,210 

133.569 

Wrought „ 

2 1.34:5 

20,408 

65,274 

74,401 

Mixed  metal... .       „ 

27,518 

29,991 

59,395 

05,760 

.. 

.. 

172.593 

174.066 

101,987 

1 19,035 

235,042 

253,234 

1,681,259 

1,783,440 

3,251 

2,923 

38,580 

37.29(1 

Plated  wares. . .  Value  £ 

, . 

41,073 

44  693 

l  elegreph  wires 

49.438 

70,459 

Tin  7. Cwt. 

11.419 

]n,774 

40.859 

37,010 

18,263 

21,071 

11,887 

14,123 

Other  articles  . .  Value  £ 

•• 

63.210 

01,732 

[2,428,150 

2,658, 178 

Exfobtb  or  Miscellaneous  Articles  for  Month 
ending  30th  November. 


Articles. 


Quantities. 


1894. 


1895. 


Values. 


lH'll. 


1895. 


Gunpowder Lb.  G43,0CM) 

Military  stores..  Value  £ 

Candles Lb.       2,057,100 

Caoutchouc Value  £ 

Cement Tons         26,288 

Products  of  coal  Valued 
Earthenware  ...       „ 

Stoneware „ 

■<: — 

Hate S<|.n.       121,010 

Flint Cwt.  0.945 

lioltle, B8,J04 

Other  kindi UjSOt 

Leather 

l-nwronx-bt ,  11,851 

Wnmghl Vn: 

Reed  oil Tons  1,1  s 

1  looreloth    Iq,  Yds.     ],0O'.i,900 

I  11I.  t 

Papet  Cwt.         75,010 

Tom  4,012 

Cwt.  4X.S41 

.       'I  value 


542,700 


2,057,900 


31,409 


90,974 

8,935 
07,719 

17,1-0 

12,025 

1,981 

1  809,708 

75,209 


t 

18,636 

100,057 

.'44,225 

100,151 

12,80:; 

117,910 

ioi,:;it 

13,120 

0,729 
1 8,008 

2  1, 192 
11.470 

102.112 

21,005 

91,770 

89,191 

110,001 
194840 

20,700 

51.M4 


£ 
13,318 

1 18,718 

88,139 

113,86] 

51,502 

1 13,606 
176,182 

11,125 

5,510 
21,501 

81,580 
18,681 

127,2.50 
.30,680 
80,215 
05,082 
132,597 
1 22,479 
21,000 
80,04.3 


2,*M,'«8  !  2,710,405 


KxiMtoTs  of  Drugs  ind  Chemicals  ton  Month 
ending  80th  November, 


Articles. 


Quantil  ies. 


1894. 


1895. 


Values, 


IS1I4. 


Alkali Cwt. 

Bleaching  materials     „ 
Chemical  manures.  Terns 

Medicines Value  JE 

Other  articles. ..        „ 

Total  value 


721,020 
130.45!! 
16,547" 


644,136 

138,183 
19,723 


C 
171,928 

40,05  I 
111,522 

86,270 
258,703 


1895. 


708,077 


e 

155.007 
47,1 95 

125,217 
99,832 

309,!K)5 


737,780 


iHontDIp  patent  £tet. 

*  The  dates  (riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised'. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

22,582.  E.  B.  Caird  and  T.  J.  Rayner.     Improvements 

in  air-cooled  condensers.     November  26. 

22,587.  A.  R.  Scarlett.     See  Class  XVII. 

22,713.  J.  Y.  Johnson.— From  The  Verein  Chernischer 
Fabrik.  Improvements  in  apparatus  for  drying  super- 
phosphates  and  the  like.     November  27. 

22,900.  W.  I'.  Abell.  Improvements  in  centrifugal 
machines  for  drying  sugar  and  other  granular  substances. 
November  29. 

22,920.  \Y.  K.  Hcys.— From  J.  Ilundhausen.  Improve- 
ments in  the  method  of  and  apparatus  for  separating  in- 
soluble substances  from  liquids.     November  IiU. 

22,924.  W.  E.  He  vs.— From  J.  Iliindhauseu.  Improve- 
ments in  the  method  of  and  apparatus  for  drying  sensitive 
substances.     November  30. 


in  the   manufacture 
appliances   for 


23,224.  J.  Bowing.     Improvements 

of  retorts  and  ovens.     December  4. 

23,294.    W.    II.    Northcott.      Improved 
Be]  aratiog  liquids  from  gases.     December  5. 

23,815.  E.  Bfirgin.  Recipient  for  gases  and  liquids  under 
high  pressure.  Filed  December  5.  Date  applied  for 
June  6,  1895,  being  date  of  application  in  Switzerland. 

23,832.   \V.   J.    Davy.     An  improved  rheostat. 
ber  5. 


Decern- 
Improvements  in  metallurgical  fur- 


28,885.  G.    Piatt, 
aaces.     December  6. 

28,575.  W.  Daintith.  Improvements  in  apparatus  for 
grinding  or  reducing  bark,  hones,  ash,  saltcake,  metal  ore, 
or  other  materials.      December  9. 

28,585.    \.  II.  Wright. 
Complete  Specification. 

2:1,004.   V.   Ljungstrdm.       Improvements 
or  beating  apparatus.      December  Id. 

23,989.  W.  R.  Herring  and  M.  Graham,  improvements 
m  apparatus  b.r  charging  inclined  retorts.  Complete 
Specification.     December  1 1. 

24,007.  J.  Y,  Johnson. — From  K.  Bailly.  rmprorements 
in  machines  for  crushing  or  reducing  lime, cement,  minerals. 
and  the  like.     December  1  1. 


Improvements  in  bagasse  niters. 
I >        uiber  9. 


in  evaporating 
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189.). 

104.  J.  A.  JTeadon  and  \V.  Adgic.     Revolving  retorts  or 
furnaces,     December  1 1. 

695,  J.  Pinfold.     Filtering  apparatus.     November  27. 

827.  X.  Yagn  and  s.    Bessonoff.     Distilling  apparatus. 
November  27. 

iso7.  B.  Gearing.    Furnaces  for  producing   carbide  of 
calcium  and  the  like.     November  27. 

24.17.  1).   1!.   Morison.      Apparatus   for    generating   gas, 
such  as  acetylene.     December  11. 

4  1 2 y .  C.    Zinimermann.       Apparatus    for  drying  super  - 
phospbates  and  other  granular  materials.     December  1 1 . 

11,088.  11.  II.  Lake. — From  P.  I.  Buaas.      Apparatus  for 
sterilising  milk  and  other  liquids.     December  18. 

13,317.  A..  Goodwin  and  T.  Clay.     Apparatus  for  raising 
and  forcing  liquid  and  semi-liquid  substances.    December  1. 

14,434.  T.  Atkins  and  T.  A.  Harris.  Apparatus  for 
filtering  waste  oils  or  other  fluids.     December  11. 

15,197.  T.  Scott.  Evaporators  for  obtaining  common 
salt  and  for  analogous  purposes.     December  18. 

16,297.  A.  M.  Hewlett.     Furnaces.     December  18. 

17,740.  H.  Gabe.  Apparatus  for  decomposing  calcium 
carbide.     November  27. 

18,87(7.  C.  Tissier  and  H.  J.  Ernaux.  Filtering  apparatus 
for  purifying  and  sterilising  liquids,  fluids,  gases,  and 
vapours.     November  27. 

19,620.  H.  Windoff  and  II.  Schneider.  Apparatus  for 
vaporising  spirit  and  the  like  for  lighting  or  heating  pur- 
poses.    December  1 1 . 

20,817.  R.  J.  A.  Hankow.  Refrigerators  or  cooling 
chambers.     December  11. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications 

11,8486.  H.  H.  Lake.  From  E.  N.  Dickerson.  An 
improved  method  of  and  apparatus  for  supplying  com- 
bustible gas  lor  illuminating  purposes.  Complete  Specifi- 
cation.    Filed  November  21,  date  claimed  June  18,  1895. 

21,883.  E.  Andreoli.  Improvements  in  the  production 
of  ozone.     Complete  Specification.     November  18. 

21,890.  C.  Weygang.  Improvements  in  the  manufacture 
of  artificial  fuel.     November  18. 

21,927.  N.  Karon.  An  improved  method  of  increasing 
the  lighting  power  of  petroleum.  Complete  Specification. 
November  18. 

21,931.  M.  B.  Bngel.  An  improved  gasifyer  for  liquid 
hydrocarbons.     November  18. 

22,012.  J.  S.  Taylor  and  C.  Davies.  A  new  or  improved 
article  of  manufacture  applicable  for  use  as  fuel,  firelighters, 
or  the  like.     November  19. 

22,055.  J.  Purves  and  H.  L.  W.  Hyde.  A  new  process 
for  making  gas,  and  apparatus  therefor.     November  20. 

22,515.  G.  W.  Gwyer,  jun.  Improved  means  for 
thoroughly  mixing  the  gases  for  limelight  production,  and 
in  apparatus  therefor.     November  25. 

22,915.  R.  F.  Strong.  Improvements  in  coal  briquettes 
and  in  the  manufacturing  thereof.     November  30. 

23,022.  H.  L.  Toms  and  A.  C.  Jackson.  Improvement* 
in  and  relating  to  incandescent  burners.     December  2. 

■  23,051.  O.  Heimann.  A  new  process  for  making  porous 
coke.     December  2. 

23,057.  G.  Seeligmann.  Improvements  in  lighting 
material  and  apparatus.  Complete  Specification.  De- 
cember 2. 

23,076.  E.  Jnmcau.  A  new  process  for  collecting 
particles  and  dust  of  waste  coal,  anthracite,  and  lignite, 
and  forming  the  same  into  combustible  bricks  or  cakes. 
Complete  Specification.     December  2. 

*  See  Note  (*)  on  previous  page. 


23,170.  I".  Thuman.  Improvements  in  ga-  generators. 
I  lecember  8. 

23,235.  8.  I'iit.  Prom  La  Socie'te'  Internationale  flu 
Precedes    A.    Seigle.       Improvements    in    apparatus    for 

treating  heavy  hydrocarbon--  by  means  of  heat,  especially 
applicable  for  distillation  and  the  manufacture  of  oil-gas. 
Complete  Specification,     December  4. 

23,330.  E.  Smith.  Improvements  in  or  relating  to 
candle-.     December  ■>. 

23,430.  J.  V.  Johnson.  From  The  RadUche  Anilin  and 
Soda  Eabrik.  Improvements  in  and  apparatus  for  refining 
crude  petroleum  and  analogous  oils  by  mean-,  of  fuming 
sulphuric  acid.     December  0. 

23.521.  G.  Trouve.  Improved  apparatus  for  producing, 
storing,  and  utilising  acetylene  ga».     December   7. 

23.522.  J.  Lyon-Field.     Improvements  in  and  apparatus 

for  the  manufacture  of  candles.     December  7. 

23,639.  T.  Birnbanm.  Improvements  in  means  or 
apparatus  for  burning  illuminating  gas.     December  10. 

23,955.  J.  W.  Lee.  An  improved  ga-  carburetter. 
December  13. 

24,008.  P.   Barriere.     Improvements  in  the  preparation 

and  production  of  bodies  for  use  in  what  is  known  as 
incandescent  gas  'lighting.     December  14. 

21,015.  C.  Wnrster.  Improvements  in  the  combu<tion 
of  carbohydrates  of  high  boiling  point  in  incandescence 
burners  and  apparatus  therefor.  Complete  Specification. 
December  11. 

Complete  Specifications  Accepted. 

1894. 

16,342.  G.  B.  Ellis.— From  T.  L.  Willson.  Improve- 
ments in  the  production  of  metallic  carbides  and  in 
illuminating  gas.     December  4. 


1895. 

940.  B.  H.  Thwaite.  Improved  process  for  generating 
oil-enriched  and  luminous  Mater-gas,  and  in  apparatus 
therefor.      December  18. 

2017.  C.    W.    Pinkuey.      Apparatus    for    furnaces    for 
producing  gas  from  carbonaceous  matter.     December  4. 
2437.  D.  15.  Morison.     See  Class  I. 

2732.  O.  Kroll.  Manufacture  of  refractory  bodies  for 
use  in  gas  and  other  burners.     December  4. 

17,795.  W.  L.  Voelker.  Incandescent  gas  lamps. 
November  27. 

21,549.  W.  Smoth,  jun.  Preparing  peat  and  peat 
briquettes  for  fire-lighting,  heating,  and  analogous  purposes. 
December  18. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Accepted. 

1895. 
2188.  R.  V.  Horsfall.      Improvement    in    plant    for  dis- 
tilling,   cracking,    or   gasifying    oils,    tars,    or   any    liquid 
hydrocarbons.     December  18. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

21,919.  II.  H.  Lake.  —  From  Farbwerk  Muhlheim. 
Improvements  in  the  manufacture  of  sulpho  acids  of  the 
naphthalene  series  and  of  colouring  matters  derived  there- 
from.    Novmber  18. 

22,114.  0.  Imray. — From  P.  Reiny.  Manufacture  of 
azo,  diazo,  and  polyazo  colouring  matters  with  phenylen 
and  toluylen  oxamic  acid.     November  20. 

22,417.  H.  E.  Newton. — From  The  Farbeufabriken  vor- 
mals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  dyestuffs  for  cotton.     November  23. 
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22.481.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Pruning.  Manufacture  of  a  compound  of 
salicylic  acid  and  hcxamethylenctctramine.     November  25. 

22.482.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  orange  colouring 
matters  by  electro-chemical  process.     November  25. 

23,054.  C.  D.  Abel.—  From  The  Action  Gescllschaft  fur 
Anilin  Fabrikation.  Manufacture  of  derivatives  of  the 
triphenylmethaue  series.     December  2. 

23,132.  H.  E.  Newton. — From  The  P'arbenfabriken  vor- 
mais  F.  Bayer  and  Co.  The  manufacture  or  production  of 
azo  dyestuffs.     December  3. 

23,312.  J.  Imray.  —  From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis. 
Manufacture  of  sulphuretted  colouring  matters  dyeing  non- 
mordanted  fibres.     December  5. 

23,523.  I.  Levinstein  and  Levinstein,  Lirn.  The  manufac- 
ture or  production  of  new  azo  colouring  matters.  December  9. 

23,531.  A.  Ashworth.  Improvements  in  the  production 
of  colouring  matters.     December  9. 

2  3,853.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  basic  blue  dyestuffs. 
December  12. 

Complete  Specifications  Acceptep. 
1895. 

1392.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  alpha-amido-alizarine 
sulphonic  acid.     November  27. 

1414.  H.  H.  Lake.— From  Wirth  and  Co.,  Agents  for 
A.  Leonhardt  and  Co.  Improvements  in  the  manufacture 
of  colouring  matters.     November  27. 

1963.  G.  W.  Johnson. — From  Kalle  and  Co.  Manu- 
facture and  production  of  para-amido-benzyl-alcohol  and 
honiologues,  and  analogues  thereof  and  derivatives  there- 
from.    December  4. 

2401.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  or  production  of  colouring 
matters.     November  27. 

2504.  Read,  Holliday,  and  Sons,  and  E.  Holliday.  Pro- 
duction of  new  Mae  colouring  matters  for  dyeing  and 
printing.     December  11. 

2900.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
I  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     December  11. 

3414.  J.  Imray. — From  La  Societe  Aronyme  des  Matieres 
Colorantes  el  Produits  Chimiques  de  St.  Denis.  Manu- 
facture  of  the  colouring   matters   termed   thio-catechines. 

mber  4. 

3415.  J.  Imray. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.    Manufacture  of  azo  dyes.    December  4. 

3416.  .1.  Imray. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.    Manufacture  of  azo  dyes.     December  4. 

'■'A'\\t.  La  Societe  Anonyme  des  Matieres  Colorantes  et 
Produits  Chimiques  de  St.  Denis  and  It.  Vidal.  Manufac- 
ture of  compounds  designed  for  dyeing  and  printing. 
November  27. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Application?. 

21,857.  J.  [nglehy  and   F.  Ostlere.     Improvement  in  or 

in  connection  with  the  manufacture  of  linoleum,  cork 
carpet*,  and  similar  fabrics,  and  apparatus  or  machinery 
therefor.     November  18. 

22,183.  <,.  B.  Wright  arid  VV.  Monk.  A  method  of  and 
apparatus  tor  cleansing  and  recovering  grease  and  "il  from 
cotton  and  otbei  watte  and  wool.     November  21. 

22,1  ^  i  '-  v..  Wright  and  ur.  Monk.  An  improved 
method  of  and  apparatus  for  degreasing,  scouring,  trashing, 
;ind  drying  srool  and  other  fibrous  materials.    November  21. 

22,817.    C     U'etheiwax.      Improved    method    of    and 

apparatus    foi     removing    gammy    and    other    matters    from 

regetable  fibres,     '  ompletc  Specification.     November  2*. 


23,882.  \V.  (J.  Ifeys.—  From  (J.  Mnlanl.  Improvements 
in  scouring  and  degreasing  woo'.      December  13. 

23,942.  W.  P.  Thompson.  — From  K.  Clftviez.  An  im- 
proved process  for  the  manufacture  of  yarn  or  thread  from 
paper,  and  apparatus  therefor.    December  13. 

Complete  Specification  Accepted. 

1895. 

20,433.  H.  E.  Newton.—From  J.  II.  Wingfield.  Re- 
moval of  suint  from  wool,  recovering  or  separating  certain 
constituents  from  the  suint,  and  obtaining  certain  valuable 
products  therefrom.     December  4. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

22,185.  M.  H.  Smallwood.  Improvements  in  apparatus 
for  bleaching,  washing,  dyeing,  and  drying  yarn  in  the 
cop.     November  21. 

23,466.  G.  White.  An  improvement  in  dyeing  spot, 
random,  or  any  other  parti-coloured  dyed  yarns.  Decem- 
ber 7. 

23,592.  S.  Pitt.— From  L.  Cassella  and  Co.  Process  for 
rendering  wool  dyeings  fast  to  "  potting  "  or  spungeing. 
Complete  Specification.     December  9. 

Complete  Specifications  Accepted. 
1895. 

584.  H.  R.  Lewis  amd  C  Gelstharp.     See  Class  X. 

2676.  T.  Pickles.  Improvements  in  the  printing  of 
cotton  or  linen  warps  or  warp  yarns,  in  connection  with 
sizing  or  other  treatment  thereof  for  weaving  purposes. 
December  11. 

2764.  T.  Pickles.  Improvements  in  the  dyeing  of 
cotton  or  linen  warps  or  warp  yarns,  in  connection  with 
sizing  or  like  treatment  thereof  for  weaving  purposes. 
December  11. 

3123.  L.  Cresswell.  Dyeing  oi  colouring  asbestos  cloth 
or  fabric.      December  11. 

14,704.  E.  Cabiati.  A  process  for  saving  dyestuff  in 
dyeing  with  indigo  blue.     December  11. 

VIL— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

21,997.  T.  L.  Willson.  Improvements  in  the  production 
of  metallic  cyanides  and  other  nitrogen  compounds.  Filed 
November  19.  Date  applied  for,  April  19,  1895,  being  date 
of  application  in  United  States. 

22.037.  D.  A.  Peniakoff.  Improvements  in  the  manu- 
facture or  production  of  alkaline  silicates  or  silicates  of  the 
alkaline  earths,  and  of  chlorine  or  hydrochloric  acid. 
November  19. 

22.038.  D.  A.  Peniakoff.  Improvements  in  the  manu- 
facture or  production  of  alkaline  aluminates  of  the  alkaline 
earths,  and  of  sulphurous  acid.     November  19. 

22.039.  I).  A.  Peniakoff.  Improvements  in  the  manu- 
facture or  production  of  aluminates  and  of  sulphurous  acid, 
and  of  chlorine  or  hydrochloric  acid  as  bye-products.' 
November  19. 

22,715.  It.  England.  Improvements  in  or  connected 
with  the  concentration  of  sulphuric  acid.     November  27. 

22,765.  F.  G.  Powell,  A.  Powell,  M.  F.  W.Powell,  and 
B.  H.  R.  Powell.     Improvements    in    the    manufacture    of 

vinegar.      November  28. 

22,774.   F.    Hale.         Improvements    in    decomposing    and 

volatilising  ammonium  (diloride,  and  obtaining  therefrom 
ammonia,  h ydro.  hlorie  acid,  ami  elilorhie,  and  in  the  appa- 
ratus used.     November  28, 

22,880.  B.Kosmann.  An  improved  process  of  extracting 
I  alinarj  salt  from  brine.      November  29. 
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28,650.  II.  R.  Angel,  Improvements  in  the  manufacture 
of  caustic  soda.     December  9. 

23,572.  W.  P. Thompson.  From  The  Chemiscbe-Werke 
vormals  H.  and  E.  Albert,  [mprovementa  in  and  connected 
«  itli  the  manufacture  <>f  alkaline  phosphates  and  caustic 
:ilk;ili.     December  9. 

28,580.  C.  Keltner.  [mprovementa  in  the  manufacture 
or  production  of  metallic  cyanides,  particularly  cyanide  of 
potassium  and  of  sodium.     December  9. 

23,591.  C.  Kellner.  Improvements  in  the  manufacture 
or  production  of  alkaline  chlorates.     December  '.». 

23,819.  R.  Main  and  W.  Donald.  Improvements  in 
treating  nitrates  for  the  production  of  nitric  acid,  and  the 
recovery  of  bye-products.     December  12. 

23,902.  V.  W.  Maxwell  and  G.  Millard.  Improvements 
in  the  construction  and  arrangement  of  apparatus  for  the 
manufacture  of  bisulphide  of  carbon.    December  13. 

Complete  Specifications  Accepted. 
1894. 

16,342,  G.  B.  Ellis.— From  T.  L.Willson.     See  Class  II. 

16.70.").  T.  L.  Willson.  Improved  metallic  carbides,  ap- 
plicable for  use  in  the  production  of  acetylene,  and  means 
for  producing  the  same.     December  4. 

2625.  T.  Twynam  and  F.  E.  Matthews.  Recovering 
ammonia  from  sewage  effluent  and  other  weak  ammoniacal 
liquors.     December  11. 

3485.  O.  Imray.  —  From  The  Chem.  Fab.  Rhenania. 
Production  of  caustic  lyes  of  the  alkalis.     December  18. 

10,192.  F.  Valentiner.  Obtaining  pure  concentrated 
nitric  acid  from  dilute  or  impure  solutions.     November  27. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

21,874.  The  Sanitary  Pottery  Company.  Sanitary 
potter}'.     November  18. 

21,939.  J.  Morton.  An  improved  continuous  kiln  for 
burning  bricks,  sanitary  pipes,  and  the  like.     November  19. 

22,021.  J.  W.  Martin.  Improvement  in  glass  and 
similar  tiles,  and  iD  the  method  of  fixing  same.  Novem- 
ber 19. 

22,054.  J.  Gordon.  Improvements  in  and  relating  to  the 
glazing  of  bricks,  tile,  and  other  surfaces.     November  20. 

22,380.  W.  Birrell.  A  new  or  improved  process  for 
etching  and  decorating  glass.     November  23. 

23,936.  F.  L.  Hancock.  Improved  manufacture  of  glass, 
in  sheet  or  other  form,  for  constructive,  decorative,  and 
other  useful  purposes.     December  13. 

Complete  Specifications  Accepted. 
1895. 
13,520.  F.    S.    Tomey.      Manufacture    of    thermometer 
tubing.     November  27. 

17,931.  G  B.  Ellis. — From  M.  Hirsch.  Manufacture  of 
glass.     November  27. 

19,804.  J.  H.  Croskey  and  J.  Locke.  Manufacture  of 
wire  glass.     December  18. 

19.844.  M.  J.  Owens  and  E.  D.  Libbey.  Glass-blowiDg 
machines.     November  27. 

19.845.  M.  J.  Owens  and  E.  D.  Libbey.  Glass-blowing 
machines.     November. 

21,630.  C.  Bruart  and  P.  Lambot.  New  material  for 
polishing  glass.     December  18. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 
Applications. 
21,870.  F.    Hinton    and    J.    Day.     Improved    fireproof 
floors.     November  18. 

21,901.  G.F.Thomson.  Improvements  in  the  manufac- 
ture of  artificial  stone  roofing,  and  other  tiles  and  enamel, 
and  in  apparatus  therefor.     November  18. 


21,902.  G.  F.Thomson.  Improvements  in  the  method 
of  treating  stone.     November  18. 

22,201.  I'..  Lohr.  Process  for  producing  compound 
asphalt  and  concrete  slabs  or  plates,  or  compound  plates 
or  slabs  of  two  similar  substances.  Complete  Specification. 
November  21. 

22,490.  A.  J.  Poult.— From  J.  Isecke.  Improvements 
in  or  relating  to  the  manufacture  of  artificial  stone  anu 
apparatus  therefor.     November  25. 

22,873.  O.  Schwarz.  Improvements  in  the  formation 
an  connection  of  plates  or  blocks  for  building  purposes, 
and  apparatus  for  manufacturing  the  same.     November  29. 

23,018.  E.  Coulon  and  J.  J.  Defalque.  Manufacture  of 
artificial  stones.     Deeembes  2. 

23,145.  E.  H.  Hurry  and  H.J.  Seaman.  New  or  im- 
proved process  and  apparatus  for  the  manufacture  of 
Portland  and  other  similar  cement.  Complete  Specification. 
December  3. 

23,400.  J.  V.  Boyd-Wilson.  Improvements  in  and 
relating  to  the  floorings  and  ceilings  of  buildings  and  the 
like.     December  6. 

23,405.  W.  White.  Improvements  in  plastic  materials. 
December  6. 

23,773.  M.  M.  Dessau.  Improvements  ic  or  relating  to 
paving-blocks  and  slabs.     December  1 1 . 

23,916.  J.  P.  Deane  and  W.  Herbert.  An  improved 
composition  for  the  manufacture  of  building  and  other 
materials.     December  13. 

23.980.  P.  Jautzec.  An  improved  method  of  and 
apparatus  for  making  artificial  stone  blocks  or  plates. 
Complete  Specification.     December  14. 

23.981.  F.  Ludewig.  A  new  or  improved  composition 
for  preventing  the  formation  or  accumulation  of  moisture, 
nitre,  or  acids  in  or  upon  walls  and  other  like  surfaces,  said 
composition  being  capable  of  being  made  into  artificial 
stones  or  bricks  for  building  purposes.  Complete  Specifi- 
cation.    December  14. 

Complete  Specifications  Accepted. 
1895. 

1256.  R.  W.  Hitchins.  Improved  machinery  for  the 
production  of  slabs  of  plaster,  cement,  or  composition. 
November  27. 

1960.  C.  Major.  Fireproof  and  ventilating  floors.  De- 
cember 4. 

17,054.  G.  Bellamy,  F.  Rolleston,  and  S.  W.  Jewell. 
Manufacture  of  bricks  or  blocks  for  building  and  paving. 
December  18. 

20,151.  A.  G.  Wright.  Fireproof  floors  and  ceilings. 
December  4. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

21,866.  L.  B.  Dixon.  Improvements  in  the  decoration 
of  articles  by  the  deposition  of  metals.     November  18. 

22,041.  F.  A.  Ellis.  Improvements  in  the  soldering  or 
brazing  of  metals,  particularly  applicable  to  aluminium 
alloys.     November  19. 

22,043.  R.  L.  Sentinella.  Improvements  in  and  relating 
to  the  purification  of  copper,  copper-alloys,  gold,  and  other 
precious  metals.     November  19. 

22,092.  C.  Mason.  Process  for  the  prevention  of  articles 
made  of  suitable  metals  or  alloys  rusting  after  they  are 
electro-plated.     November  20. 

22,115.  G.  T.  Holloway  and  C.  C.  Longridge.  Improve- 
ments in  the  extraction  of  gold  from  antimony  ores  and 
other  substances.     November  20. 

22,137.  W.  AVoolf  and  J.  Andrews.  A  new  or  improved 
metallic  alloy,  and  process  for  producing  the  same.  Novem- 
ber 20. 

22,340.  H.  F.  Julian.  Improved  process  for  extracting, 
metals  from  solutions.     November  22. 
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22,354.  A.  Julien.  Improvements  in  the  manufacture  of 
.aluminium.     November  22. 

22.491.  W.  II.  James.  Improvements  in  or  relating  to 
the  extraction  of  precious  metals  from  their  ores.  Novem- 
ber 25. 

22,606.  J.  H.  Darby.  Improvements  in  the  manufac- 
ture of  steel.     November  26. 

22.727.  J.  Gjers.  Improvements  in  the  manufacture  of 
cast  steel  and  homogeneous  iron.     November  27. 

22,732.  ('.  A  Burghardt  and  G.  Rigg.  Improvements  in 
a  process  and  apparatus  for  the  electrolytic  production  of 
metallic  zinc  from  ores  of  zinc,  and  metallic  zinc  and 
metallic  copper  from  zinc  ore9  containing  copper,  and  the 
production  of  oxygen  gas  in  the  cases  specified.  Novem- 
ber 28. 

22,812.  H.  S.  Maxim.  An  improved  process  of  extract- 
ing gold  from  refractory  auriferous  ores.     November  28. 

22,839.  H.  Piatt.  Improvements  in  apparatus  for  harden- 
ing and  tempering  steel  wire.     November  29. 

22,866.  A.  F.  B.  Gomess.  Improvements  in  the  extrac- 
tion of  copper  from  its  ores  by  electrolysis.     November  2y. 

22,930.  J.  B.  Tones.  Improvements  in  extracting  gold, 
silver,  and  other  metals  from  ores  and  other  compounds 
containing  them,  and  in  apparatus  therefor.     November  30. 

23,008.  W.  P.  Ingham.  Improvements  in  the  treatment 
or  preparation  of  iron  ores,  or  refuse  materials  containing 
iron,  for  smelting  purposes.     December  2. 

23,032.  E.  Stone.  Improvements  in  the  method  of 
extracting  and  hardening  gold,  silver,  copper,  lead,  and 
other  metals  from  rocks,  ores,  quartz,  or  other  substance-, 
also  in  machinery  for  carrying  out  same.     December  2. 

23,045.  J.  A.  Kendall.  Improvements  in  or  connected 
with  the  manufacture  of  sodium  and  potassium.  Decem- 
ber 2. 

23,052.  H.  R.  Lewis  and  ('.  Gelstharp.  Improvements 
relating  to  the  extraction  of  gold  and  other  metals  from 
ores,  tailings,  slimes,  and  other  compounds  containing  the 
same,  to  apparatus  therefor,  and  to  the  preparation  of 
solvents  for  use  in  such  extraction.     December  2. 

23,152.  E.  J.  Post.  Improvements  in  the  proees-  and 
apparatus  for  plating  articles  or  covering  the  same  with 
metal.     December  3. 

23,342.  W.  J  Moy.  Improvements  in  metallic  sodium 
fluxes.     December  5. 

23,385.  G.  Piatt.     See  Class  I. 

23,414.  H.  Langen.  An  improved  process  of  separating 
metal9  having  different  melting-points.  Complete  Specifi- 
cation.    December  6. 

23,457.  T.  -M.  A~h  and  II.  X.  Weldon.  An  improved 
process  for  coating  or  plating  non-metallic  articles  with 
metal-.     December  7. 

23.492.  W.  H.  James  and  C.  J.  Norn-.  Improvements 
in  or  relating  t«  the  extraction  of  precious  metals  from  their 
ores.     December  7. 

23,543.  'J.  Parker  and  J.  Pullman.  An  improved  process 
for  treating  sulphide  ores  containing  zinc  and  other  metals. 
December  9 

23,55';.  E.  \ .  AshCToft.  Improvements  in  the  treatment 
Of  compounds  or  ores  containing  zinc.     December  !». 

33,564,  A  Schanachieff  Improvements  in  alloys 
applicable  for  solders,  electrical  safetj  pings,  fire  alarm-, 
heat  indicators,  and  the  like.      December  9. 

Webbed  iteel.     December  10, 

23,605.  L,  Mond.      Improvements  in  apparatus  for  treat- 
ing nickel  ores  and  other  materials  containing  nickel   with 
carbon    mon-oxide,  partly  applicable    to  other    purposes. 
I  10. 
■23,707.  II.  S.  Blaekmora.     Precast  for  producing,  deeom- 
ng,  converting,  or  transforming  compounds,  and  reducing 
.Hie  compound-  so  generated  to  metallic  state.    Com- 

Bpecincation.      December  10. 

-17.    It.   Baumann.      improvements    in    means    for 
iUrting  the  smelting  of  bra--  and  other  metal  turnings 


scrap.      Complete    Specification. 


and     similar     fine-metal 

December  12. 

23,935.  II.  I!.  Angel.  Improvements  in  the  reduction  of 
refractory  sulphide  ores.      December  13. 

23,950.  C.  Parnacott.  Improvements  in  the  manufacture 
of  metallic  alloys.     December  13. 

23,998.  B.  Morris  and  W.  T.  Gent.  Improvements  in 
the  deposition  of  copper  and  other  metals  from  solution- 
containing  them,  and  in  means  or  apparatus  employed 
therein.     December  14. 

Complete  Specifications  Accepted. 
1894. 

23,855.  P.  II.  Bertrand.  An  improved  method  of  pro- 
ducing magnetic  oxide  on  wrought  or  cast  iron.  Decem- 
ber 4. 

24,782.  W.  H.  Hyatt.  A  method  of  extracting  gold 
without  the  use  of  water  by  means  of  a  combined  air  blast 
and  mercury,  and  apparatus  for  effecting  same.  December  18. 

1895. 

584.  11.  I!.  Lewis  and  C.  Gelstharp.  An  improved 
method  or  process  and  apparatus  for  obtaining  chlorine  and 
zinc  in  the  treatment  of  ores  coutaing  zinc  or  blende,  and 
other  metals  and  metalloids.     December  11. 

1155.  C.  D.  Abel. — From  M.  M.  Rotten.  Manufacture 
of  alloys  of  iron  with  other  metals.     December  18. 

1676.  T.  B.  Marchant  and  J.  Woolley.  Electrical 
storage  batteries.     December  4. 

1731.  C.  A.  Faure  and  F.  King.  Secondary  batteries. 
December  18. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

21,920.  J.  Greenwood.  Improvements  relating  to  the 
electro-deposition  of  zinc  and  other  metals  upon  iron  and 
steel  tubes.     November  18. 

T.  W.    Allan,  A.    Powell,   and  C.    J.    Tibbits. 
Improvements  in  electric  accumulators  or  storage  batteries. 


22,120. 
nproven 
Complete  Specification 


November  20. 
An  improved  electric  battery. 


No- 


22,142.    P.    Falle. 
vember  20. 

22,207.  C.  Kellner.  Improvements  in  electrodes  suitable 
for  electrolytic  apparatus.     November  21. 

22,233.  M.  Engl  and  F.  Wiiste.  Improvements  in 
accumulators  and  their  electrode  plates,  partly  applicable  to 
primary  batteries.     November  21. 

22,408.  W.  Durant  and  T.  W.  B.  Durant.  Improvements 
in  dry  voltaic  batteries.     November  23. 

22.505.  F.  Dannert,  II.  Windolff,  and  J.  Zacharias. 
Active  material  for  electric  accumulators.  Complete 
Specification.     November  25. 

22.506.  F.  Dannert,  II.  Windolff,  and  J.  Zacharias. 
Electric  accumulator.  Complete  Specification.  Novem- 
ber 25. 

22.574.  C.  J.  Grist.  Improvements  in  the  manufacture 
of  insulating  compositions  for  electrical  purposes.  Novem- 
ber 26. 

22.575.  1".  H.  Judaon  and  C.  W.  Silcock.  Improved 
carbon  plates  with  or  without  terminals.     November  26. 

599.    J.    E.    Bousfleld. — From   G.     Dorville  and   Co. 
Improvements   in  and   connected  with  secondary  batteries. 

November  2'.). 

28,002.  I' ■  II-  Perry.  Improvements  in  electrical 
batteries      De<  ember  2. 

28,097.  B.  Ileathfield  and  \Y .  S.  Rawson.  Improve- 
ments   connected     with    the   electrical    deposition   of    zinc. 

i  teoember  8. 

23,165.  A.  C.  Miles  and  B.  F.de  Morgenstorn.  Improve- 
ments in  and  relating  to  galvanic  batteries.     December  8. 
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23,459.  E.  Andreoli.  Electro  depositing  on  and 
stripping  gold  from  cathodes.  Complete  Specification, 
December  7. 

■_'.:. S.VJ.  S.  S.  Bromhcad. — From  I. a  Societe  Anonyme 
des  Aneicnnes  Salines  domaniales  de  l'Est  Actien  (iesell- 
schaft.  Diaphragms  or  partitions  for  electrolytic  purposes 
formed  of  carbonates  of  alkaline  earths.  Complete  Speci- 
cation.      December  12. 

23,952.  II.  Fewson.  Improvements  in  and  relating  to 
electric  batteries.     December  13. 

Complete  Specifications  Accepted. 
1894. 
16,686.  C.  Vogt.     Construction  of  galvanic    cells.     De- 
cember 1 1 . 

23,590.  II.  T.  Harnett.     Gas  batteries.     December  4. 

1895. 

297.  C.  F.  Clans.,  jun.,  and  H.  S.  Sutton.  Improvements 
in  the  electrolytic  treatment  of  tin  and  its  separation  from 
alloys  and  mechanical  mixtures.     December  18. 

7600.  W.  Rowbotham,  H.  Levetus,  and  S.  I.  Levetus. 
Primary  batteries.     December  4. 

13,730.  W.  Rowbotham  and  H.  Levetus.  Primary  bat- 
teries.    November  27. 

14.158.  W.  Rowbotham.  Primary  batteries.  Novem- 
ber 27. 

15,371.  W.  Rowbotham.  Primary  batteries.  Novem- 
ber 27. 

17,269.  C.  E.  C.  Jungnickel.     Dry  cells.     November  27. 

18,038.  H.  Leitner  and  E.  Eeicher.  Electrodes.  De- 
cember 18. 

20.214.  E.  S.  Boynton.  Tubular  galvanic  batteries. 
December  4. 

20.215.  E.  S.  Boynton.  Double -fluid  galvanic  batteries. 
December  11. 

20.216.  E.  S.  Boynton.    Galvanic  batteries.    December  11. 
20,306.  J.  Langelaan.     Electric    power   storage  batteries 

or  accumulators.     December  11. 

20,431.  J.J.  Rooney.    Secondary  batteries.   December  11. 

XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

22,183.  G.  E.  Wright  and  W.  Monk.     .See  Class  V. 

22,332.  J.  B.  McArthnr.  Improvements  in  liquid  disin- 
fectant soap.     November  22. 

23,106.  W.  T.  Whiteman. — From  The  Cleveland  Linseed 
Oil  Co.  Improvements  in  purifying  oil  extracted  by 
solvent  from  linseed  or  similar  substance.     December  3. 

23.159.  J.  F.  Lester  and  A.  Rieeio.  Apparatus  for 
separating  oleaginous  matter  from  a  solvent.  Complete 
Specification.     December  3. 

23,469.  T.  J.  Carter  and  S.  Bo-well.  Improvements  in 
filtering  and  purifying  oil.     December  7. 

23,997.  C.  Weygang.  Improvement-  in  the  manufacture 
of  saponaceous  products  from  petroleum.     December  14. 

Complete  Specifications  Accepted. 
1894. 

24,103.  S.  Banner.  Improvement-  in  the  treatment  or 
oxidation  of  fixed  oils,  fats,  and  the  like,  and  the  applica- 
tion thereof  as  a  menstruum  for  paint,  varnish,  oilcloth,  and 
the  like.     December  18. 

25,324.  E.  Andreoli.  Treatment  of  drying  oils.  Decem- 
ber 18. 

1895. 

11,948.  V.  Camiz  and  A.  Hettoni.  Apparatus  for  the 
recovery  and  purification  of  waste  oil.     December  11. 

19,890.  A.  J.  Boult.— From  T.  J.  Lovett.  Manufacture 
of  a  lubricating  compound.     December  18. 

20,433.  H.  E.  Newton.— From  J.  H.  Wingfield.  See 
Class  V. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES. 
RESINS,  INDIA-RUBBER,  Etc. 
Applications. 
21,863.  J.  Plummer.     Process  to  make  hydra  ted  oxide  of 
lead.     November  18. 

22,068.  F.  Green  and  .1.  II.  Lake.  The  G  and  L 
impermeable  compo  for  preventing  damp  walls,  and  for 
distempering  and  decorating  purposes.     November  20. 

22,460.  0.  II.  Hamilton.  Improvements  in  the 
production  of  basic  carbonate  of  lead  or  "  white  lead." 
November  25. 

22,512.  O.  M.  C.  Heyl.  Improvements  in  vulcanising 
rubber.     November  25. 

22,797.  W.  Ilowarth  and  A.  Marchbank.  A  new  or 
improved  blacking.  Complete  Specification.  Novem- 
ber 28. 

23,137.  R.  Langhans.  Improvements  in  the  manufacture 
or  production  of  coatings  composed  of  oxides  of  the  earth 
metals.     December  3. 

23,155.  A.  T.  Hall.  Improvements  in  the  preparation  of 
colour  wash  or  distemper  paints.     December  3. 

23,202.  C.  W.  Jurany.  A  process  of  manufacturing 
I  varnish.     December  4. 

23,207.  A.  J.  Dale  and  T.  G.  Dale.  A  new  or  improved 
paint  for  resitting  acids  and  alkalis.     December  4. 

23,249.  H.  Williamson.  Improved  means  for  obtaining 
pigment  and  the  like  colours  as  required,  also  for  other 
purposes  or  uses.     December  4. 

23,427.  A.  W.  Cramer  and  B.  I.  Milligan.  Improvements 
in  the  manufacture  of  material  suitable  for  insulating 
purposes.     December  6. 

23,570.  A.  Ulph.  An  improved  moth-proof  paint. 
December  9. 

23,969.  C.  D.  Ismaj-.  Improvements  relating  to  the 
manufacture  of  white  lead.     December  14. 

Complete  Specifications  Accepted. 
1894. 
17,145.  W.  B.  Priest.     Manufacture  of  lead  pigments  or 
lead  compounds  for  use  as  pigmentary  materials.     Decem- 
ber 11. 

24,103.  S.  Banner.     See  Class  XII. 

1895. 
5254.  A.  Imschenetzky.     Manufacture  of  fireproof  and 
insulating  compounds.     December  11. 

20,243.  E.  Hornung.  A  substitute  for  india-rubber, 
gutta-percha,  and  substances  of  a  like  nature,  and  process 
for  manufacturing  the  same.     December  18. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

22,714.  C.  Knees  and  D.  W.  Alexander.  Improved 
process  for  tanning  hides.  Complete  Specification. 
November  27. 

23,214.  H.  A.  Leverett.  A  new  process  for  rapidly 
tanning  hides  and  skins.     December  4. 

23,291.  W.  Sander. — From  L.  Lessmann.  An  improve- 
ment to  preserve  sole  leather  and  make  it  absolutely  water- 
tight.    December  5. 

23,310.  A.  Brogard.  Process  for  the  removal  of  lime 
from  hides  and  skins  after  treatment  in  the  lime  bath. 
December  5. 

24,442.  F.  Blenkins  and  F.  G.  Bate.  Coloured  gelatine 
sheets.     December  18. 

Complete  Specifications  Accepted. 
1894. 

24,877.  P.  C.  D.  Castle.     See  Class  XVI. 

1895. 

8040.  W.  L.  Wise  and  E.  Moritz  and  Co.  Apparatus 
for  treating  skins  in  the  manufacture  of  leather. 
December  1.1. 

20,123.  M.  Lewiu.     Tanning.     December  11. 
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.    XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

22.160.  W.  Barclay.  A  process  for  (ho  production  of 
blood  and  slag  manure.     November  21. 

23,068.  W.  T.  Forbes.  A  new  or  improved  method  of 
preparing  peat  for  use  as  a  fertiliser.     December  2. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

22,859.  A.  Wohl.  Improvements  in  extracting  sugar 
from  its  solutions.     November  29. 

23,171.  G.  Kassner.  Improvements  relating  to  the 
separation  of  sugar  from  sacchariferous  solutions,  juices  of 
plants,  and  the  like.     Complete  Specification.     December  3. 

23,555.  R.  Haddan. — From  R.  M.  y  Olivares.  A  method 
of  producing  a  vegetable  gum  adapted  to  replace  gum 
arabic.     Complete  Specification.     December  9. 

Complete  Specifications  Accepted. 
1894. 

22,508.  G.  Gin.  Improvements  in  the  method  of  and 
apparatus  for  purification  of  saccharine  syrups  or  liquids. 
November  27. 

24,877.  P.  C.  D.  Castle.  Utilisation  of  waste  or  nearly 
waste  product,  and  the  manufacture  cf  a  useful  gum  or 
gummy  compound  therefrom.     December  11. 

24,511.  B.C.  Garton  and  C.  H.  Meyer.  An  improved 
method  of  manufacturing  from  starch  or  starchy  substances 
a  material  suitable  for  use  in  brewing  and  for  other  purposes. 
December  18. 

1895. 

3049.  W.  P  Thompson. — From  H.  A.  J.  Manoury. 
Manufacture  of  sugar.     December  4. 

21,314.  A.  L  Tedesco.  Process  for  manufacturing  pure 
dextrose.     December  18. 


XVII.— BREWING,  WINES,  SP1KITS,  Etc. 
Applications. 

22,035.  J.  B.  Gri-ez.  A  process  for  the  aeration,  oxida- 
tion, and  oxygenation  of  wort.  Filed  November  19.  Date 
applied  for  June  22,  1895,  being  date  of  application  in 
France. 

22,587  A.  B.  Scarlett.  Improvements  in  the  manufac- 
ture of  malt  an  1  in  apparatus  therefor,  partly  applicable  to 
drying  or  others  ting  granular  substances  with  air 

generally.     November  2i'.. 

23,2:;';.  A.  W.  Ball.  A  new  process  for  rendering  malt 
wort  neutral  in  the  manufacture  of  extract  of  malt  and  in 
brewing  been.     December  i. 

COMFLKTK    X'KCIFK.ATION    ACCKPTXD. 
1891. 

24,511.   It    (     Carton  and  C.  II.  Meyer.     .V-.  Lias-  XVI. 


rVTIL— CHEMISTRY  OF  FOODS,  SANITARY 
(  BEMISTBY,  and  DISINFECTANTS. 

Applications. 


:;  1 1      A 
foi 

I     \t.  r 

the    ;  on     o) 


A. — (Jhemi.stry  of  Foods. 
I  .   j ..i .,      An    improved    mi  thod    of 


and 


mig     in  I 


Dabli 


'  ompletc   Specification. 
An   improved   process   foi 


ii  h    Hver.    Complete    Specification. 


22,887.  CM.  U.  Dahle.     An  improved  process  for  the 

preservation     and     preparation     for     transit    of    lish     liver. 
<  Complete  Specification.     November  29. 

22,968.  A.  B.  Cole.  Improvements  in  Swiss  or  con- 
densed milk.     November  30 

22,989.  L.  P.  J.  Revel  and  J.  M.  Campagne.  An 
improved  process  for  the  preservation  of  meat,  fish,  and 
other  animal  substances,  and  the  manufacture  of  food- 
stuffs therefrom.     November  30. 

23,215.  T.  Hyatt.  Improvements  in  preparing  ami 
roasting  substitutes  for  coffee.     December  4. 

23,503.  W.  P.  van  Wyk.  Improvements  in  or  connected 
with  the  manufacture  or  preparation  of  cocoa  or  chocolate 
powder.      December?. 

B. — Sanitary  Chemistry. 

21,856.  G.  Watson.  Improvements  in  furnaces  for  the 
destruction  of  town  refuse.     November  18. 

22,132.  H.  L.  Doulton  and  R.  Meldrum.  Improved  pro- 
cess and  apparatus  for  purifying  water.     November  20. 

22,190.  H.  F.  Newton.— From  The  Pinhoe  Patent  Refuse 
Destructor  Co.  Improved  apparatus  for  the  destruction  of 
garbage,  night-soil,  and  other  noxious  materials.  Novem- 
ber 25. 

22,502.  R.  H.  Reeves.  Improved  means  and  appliances 
for  the  treatment  of  sewage  at  precipitating  and  at  outfall 
works.     November  25. 

22.545.  F.  W.  Ives.  Improvements  in  the  means  of 
extracting  precipitated  sludge  or  solids  from  the  bottoms  of 
inverted  cone-shaped  bottoms  of  precipitating  tanks  for 
sewage  or  waste  water.  Complete  Specification.  Novem- 
ber 26. 

22,762.  R.  Malabar  and  T.  C.  Coggins.  Improved  means 
of  purifying  liquid?.  Complete  Specification.  Filed  Novem- 
ber 28.  Date  applied  for  September  7,  being  date  of 
application  in  Germany. 

22,765.  F.  P.  Candy.  Improvements  in  apparatus  or 
arrangements  for  use  in  connection  with  the  treatment  of 
sewage  and  other  liquid  matters  by  filtration  and  precipita- 
tion, and  improvements  in  the  preparation  of  filteriog 
agents.     November  28. 

23,064.  J.  Ilargreaves.  Improvements  in  the  treatment 
of  sewage  and  in  the  "  obtention  "  of  valuable  products. 
December  2. 

C. — I)  is  infect  a  nts. 

22,332.  J.  B.  Me  Arthur.  Improvements  in  liquid  disin- 
fectant soap.      November  22. 

22,364,  ('.  ('.  Whitaker.  Improvements  in  the  manufac- 
ture of  disinfectants  and  antiseptic  compounds.  Novem- 
ber 23. 

23,581.  .1.  Reepmaker.  A  new  insecticide  product  or 
composition.     December  9. 

23,624.  A.  Mel, end.  A  disinfectant  and  deodorant 
powder.     December  12. 

Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 
1895. 
23.  T.  Ii.  Miiner,     [cing  liquid.     December  4. 
5121.  .].  Steiskal.     Improved  animal  food  ami  method  of 
manufacturing  same.     December  i. 

17,823.  I'.  N.  Jenkins.  A  new  or  improved  method  or 
process  and  apparatus  for  the  preservation  of  perishable 
produci  ucL  a  m  at,  ,<■  ime,  lish,  and  the  like  articles, 
December  i. 

i*,7i;7  A  .1.  Boult.  from  II  Davidson.  Apparatus 
l"i     sterilising  or    pasteurising    milk    ami    other    liquids. 

I  '  ml.     I      I. 

20,711*.  I;.  L.  Clarke,  Vn  improved  method  of  mailing 
wheat.     December  ih. 
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Manufacture    of    wheat    meal. 


20,799.    R.    It.   Clarke. 

December  1 1. 

21,103.  I).  Gray,  Jan.  Preparing  fat  for  use  as  a 
comestible.     December  18. 

B. — Sanitary  Chemistry. 
1895. 

2440.  P.  Scbottlander.  Process  for  drying  waste  vege- 
table substances.     November  27. 

2625.  T.  Twynam  and  F.  E.  Matthews.  Improvements 
in  the  recovery  of  ammonia  from  sewage  effluent  and  other 
weal  ammoniacal  liquors.     December  11. 

20,360.  G  C.  Purvis.  New  or  improved  method  in 
sewage  precipitation.     December  4. 

C. — Disinfectants. 
1895. 

360.  J.  Y.  Johnson. — From  Lasmolles  and  Frechon. 
A  composition  for  treating  the  diseases  of  the  vine  and  other 
plants.     November  27. 

788.  S.  A.  Vasey.  Improved  compound  forming  an 
antiseptic,  disinfectant,  and  deodorant.     December  11. 

19,418.  II.  Hiscott.  An  improved  disinfectant  or  com- 
position for  antiseptic,  disinfecting,  sanitary,  and  other 
purposes.     November  27. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

22,030.  II.  W.  Reynolds.  A  new  or  improved  material 
to  be  nsed  in  substitution  of  whalebone  or  horn,  and 
process  and  apparatus  for  producing  the  same.  Novem- 
ber 19. 

22,625.  A.  Zimmermann. — From  The  Chem.  Fabrik  and 
Actien  vormals  E.  Schering.  Improvements  in  the  manu- 
facture of  water-  and  grease-proof  paper.     November  26. 

23,598.  C.  Brodbeck.  Improvements  in  the  manufacture 
of  fabrics  from  chemical  cellulose.  Complete  Specification. 
December  10. 

23,660.  J.  P.  \Vright.  Paper  floor-coverings.  Decem- 
ber 10. 

Complete  Specifications  Accepted. 

1895. 

1078.  A.  Cohn.  Process  for  the  manufacturing  of 
machine  paper  with  coloured  longitudinal  stripes.  Novem- 
ber 27. 

2330.  H.  G.  Forbes  and  E.  M.  Sommerville.  An  appara- 
tus for  water-marking  paper.     December  11. 

16,498.  G.  J.  Burns.  Supporting  and  moving  a  web  of 
paper  or  other  flexible  material  for  coating,  drying,  or  other 
purposes.     December  4. 

XX.— FINE  CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

22,251.  B.  Zahorski,  F.  Hurter,  and  J.  Brock.  Improve- 
ment in  the  treatment  of  impure  bismuth  for  refining  the 
same.     November  21. 

22,351.  G.  W.  Johnson. — From  C.  F.  Boehringer  and 
Soehne.  Improvements  in  the  manufacture  or  preparation 
of  vanillin.     November  22. 

23,489.  J.  F.  Duke.  Improvements  in  the  manufacture 
of  liquids,  extracts  of  coffee,  or  other  substances,  and  in 
apparatus  for  the  purpose.     December  7. 

Complete  Specifications  Accepted. 
1895. 

1624.  J.  Y.  Johnson.  From  F.  von  Heyden.  Improve- 
ments in  the  manufacture  of  vanilline.     November  27. 


2427.     O.     Imray. — From    The     Farb.    vorm.    Mcister, 
Lucius,    and    Bruning.     Manufacture   of   ethers   of    para- 

lactyl-amidophenol.     December  11. 


XXL— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

21,989.  H.  E.  Mendelssohn.  Means  for  producing 
photographs  resembling  engravings.     November  19. 

22,1  :i8.  A.  Baumgartner.  Improvements  relating  to  the 
preparation  of  coloured  plates  for  photographic  colour 
printing.     November  20. 

22,()92.  G.  Koppmann.  Improvement  in  light-proof 
coloured  positive-paper.     November  27. 

22,757.  A.  Musker.  Improvements  in  drying  photo- 
graphic negatives  and  the  like.     November  28. 

Complete  Specification  Accepted. 

1895. 

2986.  C.  F.  Oakley.  Manufacture  of  photographic 
plates  and  films.     December  18. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

21,995.  V7.  F.  Reid  and  E.  J.  V.  Earle.  Improvements 
in  nitro-compounds.     November  19. 

22,327.  II.  Siebeck.  Process  and  apparatus  for  igniting 
quick-matches  or  fuses.  Complete  Specification.  Novem- 
ber 22. 

22,407.  A.  F.  Hargreaves.  Improvements  in  primers  for 
detonating  explosive  compounds.     November  23. 

22,455.  A.  F.  Ball.  Improvements  in  time  and  percus- 
sion fuses.     November  25. 

22,698.  W.  J.  Orsman.  Improvements  in  the  manufac- 
ture of  explosives  applicable  for  use  in  coal  or  other  fiery 
mines.     November  27. 

23,242.  R.  Weyel.  Method  of  manufacturing  explosives 
for  Masting  purposes  and  for  use  as  ammunition.  Complete 
Specification.     December  4. 

23,440.  W,  Job  and  C.  Job.  A  speedy,  safe,  and  effective 
system  or  form  of  ignition  in  the  use  of  matches.  Complete 
Specification.     December  7. 

23,443.  G.  G.  Andre  and  C.  H.  Curtis.  Improvements 
in  the  manufacture  of  explosives.     December  7. 

Complete  Specification  Accepted. 

1895. 

19,667.  E.Dickson.  An  improved  guwpowder.  Decem- 
ber 18. 

XXIIL— ANALYTICAL   CHEMISTRY. 

Application. 

22,303.  G.  Craig.  A  new  or  improved  process  for  esti- 
mating the  carbonic  acid  or  other  constituents  in  gases  or 
products  of  combustion,  and  apparatus  therefor.  Novem- 
ber 22. 

Complete  Specifications  Accepted. 
1895. 

662.  G.  W.  Peipers.  A  new  or  improved  process  for 
determining  the  carbonaceous  value  of  iron.     November  13. 

2308.  J.  A.  Ewing.     Apparatus    for 
quality  in  iron.     December  4. 
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